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CONGRESS ORGANISING BOARD

The Second part of the First European Food Congress offers an intensive
programme starting with Food patterns - from food to health, going on to Food
environment - from agriculture to technology and then further to Food
processing - from substrate to food; New methods in food development
and production; Food distribution - from food to consumer; Nutrition - from
food to well-being to deliver New concepts in the European food industry.

Peter Raspor, President
Dietrich Knorr, Chair of Programme Committee
Huub Lelieveld, Chair of Ambassadors Committee
Knuth Lorenzen, Chair of Exhibitors Committee
Brian McKenna, Chair of International Organizations Committee
David Napper, Chair of Sponsors Committee
Tatjana Zagorc, Chair of Organizing Committee
Bozidar Zlender, President of SNS Slovenian Nutritional Society
Silvester Pecjak, Treasurer of SNS Slovenian Nutrilional Society
Kees de Gooijer, Treasurer of EFFoST
Wilma Methorst, Ex Officio

Throughout the congress we will encounter new issues and challenges and will
review the current practices in Europe. The main topics and various subtopics
are opening new questions and challenges in the food arena. We will identify
new findings, be faced with new needs and these will be disseminated into day-
to-day practice, to education and to research as needed.

The third part of the First European Food Congress will present the country
hosting the congress. Throughout Country Day, participants will enjoy scientific
and professional presentations from Slovenia, host country to the congress.
Within the program: State of the art research and development in Slovenia,
participants will learn about Food production and processing; Food and nutrition
and Methods in food and nutrition evaluation. The afternoon will bring the current
dimension of European networking under the umbrella of European Technology
Platform Food for Life.

CONGRESS ORGANISERS

The fourth and final part of the First European Food Congress will be long to
policy making and will deliver the European Declaration on Food and Nutrition.
This valuable document will help not just researchers and developers, but also
newcomers to historically the most important issue for human beings; food and
nutrition- which connects culture with society via health and nature in the
broadest sense and is a vital link to our future.

Tatjana Zagorc, Chair Responsibilities: Communicalionlcoordination with EFFOST
and SPD, Member of Programme Committee
Peter Raspor, Vice Chair Responsibilities: Supervision, Coordination
Tatjana Buzeti, Responsibilities: Scientific programme, Pre-congress meeting,
Member of Programme Committee
Janez Hribar, Responsibifities: Slovenian day - visit lo food companies, museums,
universities, institutes, Member of Programme Committee
Mojca Jevsnik, Responsibilities: Public dissemination and Debate (Mass
media/Society), Internet resources and coordination of activities
Petra Medved, Responsibifities: Secretariat
Stefan Ostir, Responsibilities: Archive and documenlation
Silvester Pecjak, Responsibilities: Fund raising and sponsorship (public/private;
national/internalional) Treasurer SPD
Marko Prohinar, Responsibifities: Fund raising and sponsorship, exposílion
Alenka Urbancic, Responsibililies: European declaration on food and nutrition,
Promotion of Slovenia, Coordination with SPD
Vesna Veljanovski - Geremia, Responsibilities: Protocol, Leisure evenls and social
programme
Bozidar Zlender, Responsibilities: Ambassadors evening, Dec/aration evening

We in EFFoST strongly believe that the rich and vibrant milieu of the congress
will bring about numerous new ideas and promising projects. You are most
welcome to join this unique event and take the opportunity to give, share and
receive sta te of the art knowledge before and during the First European Food
Congress.

Professor Dr. Peter Raspor, EFFoST President

CONGRESS PROGRAMME COMMITTEE

Ljubljana, Autumn 2008

Dietrich Knorr, chair, EFFoST Responsibilities: Plan and run aJ/activities related lo
congress programme, Member of congress board
Peter Raspor, co-chair, EFFoST Responsibifities: Supervise aJ/the activities,
President of congress board
Aldona Dembinska-Kieé, Poland Responsibifities: Food pattern- from food lo health:
Molecular gastronomy
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Fidel Toldra, Spain Responsibililies: Food pattem- from food lo hea/lh: Religious food
and Elhnic foodlfunctional foods
Charles Spillane, Ireland Responsibililies: Food environmenl- from agricullure lo
lechnology:Suslainable food produclion
Herbert Buckenhüskes, Germany Responsibililies: Food environmenl- from
agricullure lo lechnology: Organic foods
Marc Hendrickx, Belgium Responsibililies: Food processing- from subslrale lo
food:Emerging technologies
Viktor Nedovié, Serbia Responsibilities: Food processing- from subslrale lo
food:Microbial processing on foods
Wolfgang Kneifel, Austria Responsibililies: New melhods in food developmenl and
production:Harmonizalion of analytical melhods
Anne-Marie Hermansson, Sweden Responsibililies: New melhods in food
developmenl and produclion: Food Slruclures
Thomas Ohlsson, Sweden Responsibililies: Food dislribulion from food lo consumer:
Life cycle analysis
Jana Hajslová, Czech Republic Responsibililies: Food dislribulion from food lo
consumer: Tracking and Iracing of food producls
Wenhe Fr0lich, Norway Responsibililies: Nulrilion-from food lo wellbeing:
Personalized food
Ascensión Marcos, Spain Responsibilities: Nutrition-from food to wellbeing:
Immunonutrition
Diana Banati, Hungary Responsibilities: New concepts in the European food induslry:
Integrated risk-benefit analysis in nutritional risk
Gianni Biolo, Italy Responsibilities: New concepts in the European foad industry:
Oesigning Nutrition behaviour
Irena Rogelj, Slovenia Respansibilities: Country day: Stale of the art in faad and
nutritian in Slovenia
Ralf Hartemink, The Netherlands Responsibilities: Oissemination of faod research
results
Janez Hribar, Slovenia Respansibilities: Visil to food companies, museums,
universities, institutes, Member of Organising Committee (OC)
Tatjana Zagorc, Slovenia Responsibilities: Coordinate places and technical
capacities, Chair arganizing Committee (OC)
Tatjana Buzeti, Slovenia Respansibilities: Foad networking and dissemination af EU
project autcomes, Member of Organising Cammittee (OC)

Toomas Paalme, Estonia
Anu Kaukovirta-Norja, Finland
Paul Colonna, France
George Kalantzopoulos, Greece
Giorgi Kvesitadze, Georgia
András Salgó, Hungary
Inga Thorsdottir, Iceland
Francis Butler, Ireland
Rosangela Marchelli, Italy
Daina Karklina, Latvia
Rimantas Venskutonis, Lithuania
Torsten Bohn, Luxembourg
Vladimir Kakurinov, Macedonia
Anna McElhatton, Malta
Slavko Mirecki, Montenegro
Bernd van der Meulen, Netherlands
Wenche Fr0lich, Norway
Wlodzimierz Grajek, Poland
Xavier Malcata, Portugal
Mona Popa, Romania
losif Rogov, Russia
Misa Niksic, Serbia
Peter Simko, Slovakia
Bozidar Zlender, Slovenia
Manuel Vázquez, Spain
Anne-Marie Hermansson, Sweden
Klaus Zimmermann, Switzerland
Fatih Yildiz, Turkey

• Sergey Fedosov, Ukraine
David White, UK

11 EXHIBITORS COMMITTEE

AMBASSADORS COMMITTEE

• Huub Lelieveld, Chair
• Peter Raspar, Vice Chair

lIirjana Boci, Albania
Ashot Saghiyan, Armenia

• Wolfgang Kniefel, Austria
Koen Dewettinck, Belgium

• éaklovica Faruk, Bosnia and Herzegovina
• lordanka Alexieva, Bulgaria
• Mate Bilié, Croatia
• Athina Panayiotou, Cyprus
• Jana Hajslová, Czechia
• Henning Otte Hansen, Denmark

Knuth Lorenzen, Chair
• Peter Raspor, Vice Chair

Susanne Flenner
Marko Prohinar

EXHIBITORS COMMITTEE

David Napper, Chair
• Peter Raspar, Vice Chair
• David Coats

Silvester Pecjak
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INTERNATIONAL ORGANISATIONS COMMITTEE ~ Information
Brian McKenna, Chair
Peter Raspar, Vice Chair
Monique Goyens, BEUC
Jan Maat, ETP Food for Life
Roxane Feller, Copa-Cogeca
Alan Reilly, Food Safety Authority of Ireland (liaison with EUFIC)
Roger Fenwick, EuCheMS-FCD
Margarita Flores, FAO
Milton S. da Costa, FEMS
Francesco Branca, FENS
Walter Spiess, IUFoST
Marc Danzan, WHO
Ibrahim Elmadfa, IUNS
Knuth Lorenzen, EHEDG

Food Production Nutrition Healthq Consumers

REGISTRATION DESK
The conference registration desk will be located in the Grand Reception Hall and will be open from
16.00-18.00 on 3 November 2008, and from 08.00 on 4 and 5 November for the main registration
session.

The registration/information desk will remain open throughout the conference and will be staffed at
the following times:

11

Tuesday 4 November, 08.00 - 18.00
Wednesday 5 November, 08.00 - 19.00
Thursday 6 November, 08.00 - 19.00
Friday 7 November, 08.00 - 18.00
Saturday 8 November, 08.00 - 19.00
Sunday 9 November, 08.00 - 13.30

I CONGRESS SECRETARIAT & WEBSITE

Richard Hart, First European Food Congress Secretariat, Event Logistics Ud.,
Lawn Cottage, Owl Street, Stocklinch, IIminster, Somerset TA19 9JW, UK.

Tel: +44 (O) 1460259776 Fax: +44 (O) 1460 258783
Email: foodcongress@event-Iogistics.co.uk

BADGES
For security reasons and catering purposes please make sure your wear your conference badge.
Replacements for lost badges are available from the registration desk.

http://www.foodcongress.eu

CONFERENCE BAGS & DELEGATE MANUALS
Please write your name in your delegate manual and do not leave either your book or bag
unattended at the conference at any time!

MEETING ROOM LOCATIONS
Please see the full oral program in your conference bag for all session timings and locations.

Gallus Hall: This will be the venue for all plenary sessions
Gallus Hall, Linhart Hall, Kosovel Hall, Stih Hall and rooms E1, E2, E3, E4 and M1:
These rooms will be the venue for all other conference sessions (Wed - Sat)
Grand Reception Hall: The venue for conference lunches, receplion buffets and
refreshmenls, poster session and exhibilion.

MESSAGES
Telephone or fax messages for delegales received al the registralion desk will be posted on the
message board at regislralion. You are welcome lo use Ihe message board lo contact fellow
delegates.

EXHIBITS
Table top displays will be located for the duration of Ihe conference in the Grand Receplion Hall.

L
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POSTER SESSION
Posters will be displayed for the duration of the Congress in the Grand Reception Hall. Presenters

. should refer to the information board in the registration area, to check which board number has been
allocated to them, and to check to which of the three viewing sessions their posters belong.

SPEAKER TECHNICAL AREA
Please upload your presentation at least two hours prior to your presentation in the technical area
located at Foyer 1 by the Linhart Hall balcony entrance.

CONFERENCE MEALS
The following are included in the registration fee for all delegates:

Drinks Reception with buffet - Wednesday 5 November 20.00 - 22.00 in the Grand Reception
Hall.
Gala Dinner - Saturday 8 November 20.00 - 22.00 in the Grand Union Hall, Grand Hotel
Union.
A buffet lunch will be served for all delegates in Ihe Grand Receplion Hall, from Tuesday lo
Saturday. Vegetarian oplions will be available. Please make sure that you wear your
conference badge lo obtain lunch.
Mid-session refreshmenls will be served a.m. and p.m. Tuesday lo Salurday and Sunday a.m.
only.

CERTIFICATES OF ATTENDANCE
Certificates of Atlendance are available from Ihe regislration desk.

CONFERENCE PROCEEDINGS
A special issue of Trends in Food Science, containing papers from the invited oral presenlalions, will
be published during 2009 and will be sent lo all fully registered delegates.

CONFERENCE SECRETARIAT
For post-conference enquiries, please contact:

Richard Hart,
Firsl European Food Congress Secretariat,
Event Logistics Ud.,
Lawn Cotlage, Owl Streel
Slocklinch, IIminster,
SomersetTA19 9JW, UK

Telephone: +44 (O) 1460259776
Fax: +44 (O) 1460 258783
E-mail: richard.hart@event-Iogistics.co.uk
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POSTER PROGRAMME



P012 Assessment of the Heavy Metals Content of Food Packaging on the Romanian
Market
Valentin lonescu', Mariana lonescu', Enuta lorga', 'Institute of Food Bioresources,
Romania

••••••••••••••••••••••••••••••••••••

P001 Lactoflora and Sensorial Charaeteristics of Experimentally Produeed Bosnian
Soudjouk _
D. Alagie', F. Cakloviea', M. Smajlovic', K. Caklovica', E. Clanjak', 'University 01
Sarajevo, Veterinary Faculty, Department of Food Hygiene & Technology, Bosnia and
Herzegovina

P002 Charaeterisation of Petrovská klobása (traditional fermented sausage) during its
manufaeturing
P. Ikonié;', Lj. Petrovie, N. Dzinie, V. Tomovié;2, T. Tasié;', 'Institute for Food
Technology, Serbia, 2Faculty of Technology, Serbia

P003 A Study of Consumer Pereeptions of Organie Foods
M Nunes-Damaceno', N Muñoz-Ferreiro', ML Vázguez-Odériz', MA Romero-
Rodriguez', 'Universidad de Santiago de Compostela, Spain

P004 Ethnie Differenees in the Coneern for the Means of Food Production. A Foeus
Group Study
B. Schnettler', D. Fica', J. Sepúlveda2,M. Denegri2, 'Departamento de Producción
Agropecuaria, Universidad de La Frontera, Chile, 2Departamento de Psicologia,
Universidad de La Frontera, Chile

P005 Development of melibiose-utilizing baker's yeast strain using classie geneties
M.B Bahalul', T.K Katz', Y.K Kashi', 'technion, Israel

P006 Consumer Perception of Funetional Food in Croatia
J Gajdos Kljusurié', J Markovina2, J Ca¿ié3, 'Faculty of Food Technology and
Biotechnology, University of Zagreb, Pierottijeva 6, Croatia, 2Faculty of Agriculture,
University of Zagreb, Svetosimunska 25, Croatia, 3Ministry of Agriculture, Fisheries
and Rural Development, UI. grada Vukovara 78, Croatia

P007 Studies on Crops Residues Bioeonversion
Stefana Jurcoane', Camelia Filofteia Diguta', Florentina Radoi-Matei2, Al. Manoliu3,

'Center of Microbial Biotechnology BIOTEHGEN, Romania, 'USAMVB, Faculty 01
Biotechnology, Romania, 31nstituteof Biological Research, Romania

pooa Determination of botanieal and geographieal origin of Slovenian honey by Total
refleetion X-ray spectrometry and chemo metrie treatment of analytieal results
Marijan Necemer', Peter Kump', Iztok Kosir', Urska Kropf', Mojca Jamnik', Terezija
Golob', 'Jozef Stefan Institute, S/ovenia, 2S/ovenian Institute of Hop research and
Brewing, S/ovenia, 3Biotechnical faculty, S/ovenia

P009 Some Persistent Organie Pollutants Monitoring in the Environmental Objeets of
the Republic of Armenia
Yu. Bunyatyan', A. Aleksandryan', R. Hovhannisyan', 'The Ministry of Nature
Protection of the Republic of Armenia, Armenia

P010 The Importanee of Agroehemieal and Power Faetors in Pollution of the Sevan
Lake in Armenia
Yu. Bunyatyan', A. Aleksandryan', R. Hovhannisyan', 'The Ministry of Nature
Protection of the Republic of Armenia, Armenia

P011 RFID As A Toolln A!lJi-Food Traeeability: A Case Study
L Bardi', B Ber~esio, 'C.R.A. Consiglio per la Ricerca e la Sperimentazione in
Agricoltura, Italy, ORTOAMICO coop agricola, italy



••••••••••••••••••••••••••••••••••••

Studies of CoQ10 and cyclodextrin complexes: solubility, thermo and
photostability , , ,
M Milivojevic Fir', A Smidovnik', J Zmitek , M Prosek', L Milivojevic, Institute 01
Chemistry, Slovenia

Public Opinion on Genetically Modified F200d 3 , .. ..
Mojca Jevsnik', Rok Fink', Andreja Kukec , Peter Raspor , . Umvers/ty of/Jubljana,
College of Health Studies, Oepartment of Samtary Engmeenng, Sloven~a, Umvers/ty
of Ljubljana, Medical Faculty, Oepartment of Publ/c Health,. Slovema, Umverslly 01
Ljubljana, Biotechnical Faculty, Oepartment of Food Sc/ence and Technology,
Slovenia

Characteristics of high carbohydrate diet in Korean patients with type 2 diabetes
mellitus , , .. .
Ji Eun Park', Yoon Jung Lee', Wha Young Kim, Oept nutntlOnal Sc/ences and Food
Management, Ewha Womans University, Korea, Republic of

P029 Immunological Potential of Cow's RaY'Milk related to Lactoferrin Content
S Apprich', V Lechner', W Kneifel', Oepartment of Food Sc/ence & Technology,
Austria

P013 Quality of Pre-cut Brined White Cheese as Affected by Modified Atmosphere
Packaging
Celale KIRKIN', Gurbuz GUNES', Meral KILlC', 'Istanbul Technical University,
Turkey

P026

P014 The Pullulan Produced by Aureobasidium PUllulans, Straing CH-1, as a Potential
Food Storing A~ent
M.El. Radulovié, D.M. Jakovljevié', M.M. Vrvié2." 'Center of Chemistry-IChTM,
Faculty of Chemistry, Serbia, 2Faculty of Chemistry, Serbia

P027

P015 Effect of modified atmosphere on colour, drip losses and tenderness in gas
stunned Iight lamb meat of Manchega spanish breed
MB Linares', R BORNEZ', H VERGARA', 'UCLM, Spain

P016 Meat quality of Manchega spanish breed light lamb packed under a low carbon
monoxide level: Effect of stunning systems (Electrically vs Gas)
MB L1NARES',R BORNEZ', H VERGARA', 'UCLM, Spain

P028

P017 Physicochemical parameters of Manchega spanish breed Iight lamb burgers:
Effect of storage time
M FERNANDEZ', R BORNEZ', H VERGARA', 'University Castilla-La Mancha, Spain

P030 selective in vitro inhibitory effect of Withania somnifera extract on growth of
human pathogenic bacteria and bifidobacteria
Z Polesny" J Flesar, I Jankovska3, V Rada2, L KOkoska"~, 'Oepartmen~ of Grop
Sciences and Agroforestry, Institute of Tfopics and Subtrop/cs, .Czech UnlVers/ty 01
Life Sciences Prague, Czech Republic, Oepartment of M/croblOlogy, Nutnt/on and
Oietetics, Faculty of Agrobiology, Food

J
and Natural Resources, Czech Umvers/ty 01

Life Sciences Prague Czech Republic, Oepartmenf of Zoology and F/shenes, Faculty
of Agrobiology, Food and Natural Resources, Czech University of Life Sciences
Prague, Czech Republic

P031 Antioxidant Plant Composite as a Perspect\ve Food ~ed Colorant , . .,
N. Mchedlishvili', G. Kvesitadze', N. Omiadze, L. Gulua ,M. Abutldze, G. TSlklaun ,
Durmishidze Institute of Biochemistry and Biotechnology, Georgia

P018 Effect of hydrostatic high pressure on fatty acid composition of slices vacuum
packed of dry-cure ham and cooked ham
M. Clariana', J. A. Garcia-Regueiro', 1. Diaz', 'IRTA Monells. Food Technology,
Spain

P019 selenium species in food supplements containing antioxidants
Petra Cuderman', Vekoslava Stibilj', 'Jotef Stefan Institute, Slovenia

P020 selenium uptake and species distribution in Se - enriched buckwheat
(Fagopyrum esculentum Moench)
Maja Vogrincic'·2, Petra Cuderman', Ivan Kreff, Vekoslava Stibilj', 'Jotef Stefan
Institute, Slovenia, 2Biotechnical Faculfy, Slovenia

P021 Effect of macronutrients and processing method on glycaemic indices of
traditional pure and mixed meals
S Ekanayake', R Widanagamage', U P K Hettiaratchi', J Welihinda2, 1Universify of Sri
Jayewardenepura, Sri Lanka, 2University of COlombo, Sri Lanka

P022 Phenolic composition of methanolic extracts and hydrolysates of chocolate
A Belscak', D Horzic', D Komes', K Kovacevic Ganic , D Karlovic', 'Faculty of Food
Technology and Biotechnology, Croatia

P032 Protection of grapefruit juice against the DNA damage induced by an alkylating

agent . ,. 2'· l'" N . IE. Madriqal-Bujaidar', 1. Alvarez-González , E. RUlZ, Inslltuto Po /tecmco ac/ona,
Mexico, 2Universidad Autónoma de Querétaro. Mexico

Impact of a Multispecies Probiotic Product on .I~te~tinal Hi~tology and the
Expression of Different Marker Genes for Cell Actlvlty In Gut Tlssue of Weaned
Piglets Used as an Animal Model , . .
C Mair', W Windisch', M W Pfaffl2,C Plitzner', Umverslly of Natural Resources an
Applied Lite Sciences (BOKU), Oepartflent of Food Science and Technology, O/v/s/on
of Animal Food and Nutrition, Austria, Techmcal Umvers/ty Mumch, Center of Llfe and
Food Sciences (ZIEL), Physiology Weihenstephan, Germany

The Effect of Probiotics on Intestinal Formation of Biogenic Amines in Piglets
Used as Animal Model
M Hecker', C Mair2,W Windisch2,C Plitzner2, 'Technical University Mun~ch,Center 01
Life and Food Sciences (ZIEL), Physiology Weihenstephan, Germany, Umverslly 01
Natural Resources an Applied Life Sciences (BOKU), Oepartment of Food Sc/ence
and Technology, Division of Animal Food and Nutrition, Austria

P033

P023 Analyses of drinking waters in Croatia: Are they an underestimated source of
essential minerals?
M. Piasek', M. Kovacina', J. Jurasovic', l. Cecic2, l. Colic-Baric2,J.Z. lIich3, 'Institute
for Medical Research and Occupational Healfh, Croatia, 2Faculty of Food Technology
and Biotechnology, Croatia, JFlorida State University, United States

P024 Glucosinolate content and antioxidant activity of edible Brassica sprouts
M. Bagatta', L. Righetti', P. Ninfali2, M. Blasa2,P. ROllin3, R. lori', 'CRA _ Centro di
Ricerca per le Colture Industriali" Ifaly, 2 Universitá degli Studi di Urbino "Carlo Bo",
Italy, J/COA-UMR 6005, Université d'Orléans, France

P034

P025 Glucosinolate content and antioxidant activity of woad (Isatis tinctoria L.) flower
buds consumed by rural people living in sicily around Mount Etna.
S. Galletti', F. Branca

2
,5. Argent02,M. Bagatta', P. Rollin3, R. lori', 'CRA _ Centro di

Ricerca per le Colture Industriali, Italy, 2Universitá Catania, Italy, J/COA-UMR 6005,
Université d'Orléans, France



P039 Relations between healthy nutrition and probiotic products in consumer
perception
Diána Bánáti', Erzsébel Szabó', Judit Beczner', Annamária Pollák-Tóth', 'Central
Food Research InsUtute, Hungary

P040 Capsaicinoid And Non-Pungent Capsaicinoid From Hot And Sweet Pepper
Varieties. A Preliminary Study For The Exploitation Of Food Industrial Wastes.
L. BARDI', B. BERGESIO,·2, F. ROSSO', F. ZOPPELLARI', 'CRA-RPS, Italy,
20RTOAMICO, Italy

P051 Food clusters
Simin Hagh Nazari', 'Zanjan Univrsity, Iran, Islamic Republic of

PO52 Health Food Development and Regulation in Taiwan: Academia, Government,
Industry, and Innovative Incubation .. .
Zwe-Lin~ Kong', 'oepart:nent of Food Sciences, National Ta/wan Ocean Umvers/ty,
Taiwan, Health Food Soc/ety of Ta/wan, Ta/wan

PO53 The Determinants of the Price of Wheat from a Global Perspective
Lartey G. Lawson', Henning Otte Hansen', 'Institute of Food and Resource
Economics, University of Copenhagen, oenmark

P054 Comparison of different extraction methods of soybean DNA from refined
vegetable oils , 3 . . ,
J. Costa', 1. Mafra'·2, J. Rocha', J. S. Amaral', M. B.P.P. Ollvelra,
'REQUIMTEIFaculdade de Farmácia da Universidade do Porto, Portugal, Escola
Superior Biotecnologia, Universidade Católica Portuguesa, Portugal, 3ESTiG, Instituto
Politécnico de Braganr;a, Portugal

P055 Market survey on Portuguese beverages with high intense sweeteners
S. Casal', E. Mendes', J.G. Tavarela', A.S. Cordeiro', M.B.P.P Oliveira',
'REQUIMTEIFaculdade de Farmácia da Universidade do Porto, Portugal

P056 Food Safety Reforms Adopted by the Armenian Legislation .
A. Aramyan , 'Ministry of Agriculture, the Republic of Armema, Armema

P057 Food chain concept evolution in food policy ,
A BERTAZZOU', R GHELFI', S RIVAROU', A SAMOGGIA', oepartment 01
Agricultural Economics and Engineering, University of Bologna, Italy

P058 The kinetics of alcoholic fermentation in model solutions and wines.
Angela Zinnai', francesca venturi', arianna andreotti', gianpaolo andrich', 'university
of pisa, Italy

PO59 Antimicrobial and Antioxidant Effects of Some Spices in Ground Beef During
Refrigerated Storage
BelginARIN', Gurbuz GUNES', 'Istanbul Technical University, Turkey

••••••••••••••••••••••••••••••••••••

P035 Certain elements in plant stimulants alternative to tea
Jan Malik', Jirina Szakova2,Ondrej Drabek3, Ladislav Kokoska', 'oepartmentofCrop
Sciences and Agroforestry in Tropics and Subtropics, Institute of Tropics and
SUbtropics, Czech University of Life Sciences Prague, Czech Republic, 20epartment 01
Agro-Environmental Chemistry and Plant Nutrition, Faculty of Agrobiology, Food and
Natural Resources, Czech University of Life Sciences Prague, Czech Republic,
30epartment of Soil Science and Soil Protection, Faculty of Agrobiology, Food and
Natural Resources, Czech University of Life Sciences Prague, Czech Republic

P036 Evaluation of the Exposure to Polycyclic Aromatic Hydrocarbons by the
Consumption of Horse Mackerel
M. J. Ramalhosa'.2, P. Paiga', S. Morais', C. Delerue-Matos', MBPP Oliveira2,
'REQUIMTEIISEP Instituto Politécnico do Porto, Portugal, 2REQUIMTE/Faculdade de
Farmácia da Universidade do Porto, Portugal

P037 Frying performance under real frying situations: comparison between sunflower,
soybean, rapeseed, maize and peanut oil
S. Casal', E. Mendes', A. Costa', M.B.P.P Oliveira', 'REQUIMTE/Faculdade de
Farmácia da Universidade do Porto, Portugal

P038 Polymerase chain reaction for soybean detection in heat processed meat
products
S. Soares1.2,J. S Amaral2, 1. Mafra3, M.B P P OIiveira', 'REQUIMTE/Faculdade de
Farmácia da Universidade do Porto, Portugal, 'EST/G, Instituto Politécnico de
Braganr;a" Portugal, 3Esco/a Superior Biotecnologia, Universidade Católica
Portuguesa, Portugal

P046 Anthocyanin Profiling of Slovenian and Foreign Wines by Gradient HPLC- VIS
K Trost, A Golc Wondra', 'Laboratory for Food Chemistry, National Institute 01
Chemistry, Slovenia

Influence of varying dietary iodine supplementation as iodide ?r io~ate on iodine
concentration in tissues as well as thyroid hormones of fattenmg plgs and rats
V. Wagner', T. Eltle', W. Windisch', 'University of Natural Resources and Applied Life
Sciences, oepartment of Food Science and Technology, o/v/s/on of Ammal Food and
Nutrition, Austria

P048 The scheme of casein protein complex fractionation in natural conditions
Volodymyr Yukalo', Ludmyla Storozh', Tetjana Lisovska', 'State university of food,
Belarus

P047

P049 Analysing the Challenges of Traceability Through the Sta_ndardISO 22005:2007
S. Beer Gregorc', J. Podbevsek-Rozman2, 'SIQ, Slovenia, 2ZIT0 d.d., Slovenia

P050 Chemical Composition of Blackcurr~nt (Ribes,ni~rum L.) Volatile Extracts
A. Dvaranauskaite', P. R. Venskutonis , T. Talou, Kaunas Umvers/ty of Technology,
Lithuania, 2National Polytechnic Institute of Toulouse (ENSIACET), France

P041 Antioxidative potential of root extracts from certain Ranunculaceae species
Jan Malik', Marie Sajfrtova2,Ladislav Kokoska', 'Czech University of Life Sciences
Prague, Czech Republic, 21nstituteof Chemical Process Fundamentals of the ASCR,
v.v.i., Czech Republic

P042 Health, Convenience or Price? Effect on Beef Preferences in a Developing
Country
B Schnettler', D Fica', N Sepúlveda', M Denegri2, 'Departamento de Producción
Agropecuaria. Universidad de La Frontera, Chile, 2oepartamento de Psicología.
Universidad de La Frontera, Chile

P043 The Effects Of Certain Prebiotics On The Resistance To Acid, Bile And Cold
Storage Of Lactobacillus acidophilus And Bifidobacterium bifidum
Ayla Sener', Ayhan Temiz', 'Hacettepe University, Food Engineering oepartment,
Turkey

P044 The assessment of protective effect of Glycomacropeptid (GMP) on Dental
erosion at different concentrations and exposure times
A Setareh Nejad', A Kanekanian', A Tatham', 'University of Wales Institute Cardiff,
United Kingdom

P045 Effect of storage and packaging on polyphenols, carotenoid and HMF content of
commercially filled orange juice
K Trost', A Golc Wondra', 'Nationallnstitute of Chemistry, Slovenia



••••••••••••••••••••••••••••••••••••

P060 Blanching Processes of Fruit: Experiments and Modeling
AA Barba', M. O'Amore', A. Tortora', G. Lamberti', L. Malafronte2, 'Oip. di Scienze
Farmaceutiche, Italy, 20ip. di Ingegneria chimica e Alimentare, Italy

Decreasing of oxidizing activity of beet juice betanin by directional complexation
L. N. Telezhenko', S. N. Fedosov', K. S. Fedosova', 'Odessa National Academy 01
Food Technologies, Ukraine

P074 Monitoring of Zea in baby-foods . , . ., .
Caterina Ledda', Gea Oliveri ~onti',. Gina Enza SClacca, Mana Flore , Marghenta
Ferrante', SalvatoreSciacca', Catama Umverstly - Oepartment Ingrassla, Italy

P073

P061 Quantitative Characterization of Osmotic Dehydration Process of Chestnut
AA Barba', P. A¡;icella', G. Lamberti', G. Titomanli02, 'Oip. di Scienze
Farmaceutiche, Italy, Oip. di Ingegneria Chimica e Alimentare, Italy

P062 Changes of Color in a Vegetables Beverage Treated by High Hydrostatic
Pressures
Rebeca González', Francisco José Orellana', Jessica Benedicto', Maria José
Esteve', Ana Frigola', Universidad de Valencia, Spain

P07S The Impact of Gum Additives on the Process of Dough Forming and Quality of
Macaroni Products
V.G. Urchak', S.D. Palivoda', T.P. Golikova', 'Natioanal University of Food
Technologies, Ukraine

P076 Effect of NaCI and Whey Protein Concentrate on Desmin Structure of
Semitendinosus Beef Muscle '2
A A PAZOS1.3, O G PIGHIN1.3, N SZERMAN'·2; S R VAUOAGNA;, C B
GONZALEZ"', 'Intituto Tecnología de Alimentos,CIA-INTA, Argentma, 3 ConsejO
Nacional de Investigaciones Cientificas y Tecnicas (CONICET), Arg~nt/~a, Facultad
de Agronomía y Ciencias Veterinarias-Universidad de Moron, Argentina, Umversldad
Nacional de General San Martin, Argentina

P077 Modification of Gelling Properties of Salt Soluble Beef Proteins by the Addition
of Whey Protein Concentrate. '2'. .
N Szerman"', S. R Vaudagna,·2,A. M Sanch?1.3,C. B Gonzalez " InslitutoNac/Onal
de Tecnologia Agropecuaría, Argentina, Consejo Nacional de. Inv¡stlgaclones
Cientificas y Técnicas, Argentina, 3Universidad de Moron, Argentma, Umversldad
Nacional de San Martin, Argentina

P078 Fermentation of whey as frech chess or -permeat to lactic acid
LG Gorzki', TK Kleinschmidt', GK Konrad', 'Anhalt University, Germany

P079 Factors Influencing the Production of Isoflavonoids from Soy (Glycine max)
Plant Tissue Culture
Alper Gueven', Oietrich Knorr', 'Trfkya. University Food Engineering Oepartment,
Ahmet Karadeniz Campus, Turkey, Ber/m UnlVerslty of Technology Oepartment 01
Food Biotechnology and Food Process Engineering,Koemgm-LU/se Str. 22, Germany

P080 Effect of Microwave Heating and Osmotic Pretreatment on Optical Properties
and Lycopene Preservation in Cherry -r0mato .....
A. HEREOIA', 1. PEINADO', A. ANORES', 'Instituto Umverstlano de mgemera de
Alimento Para el Desarrollo. Universidad Poltiecnica de Valencia, Spam

P081 The Effect of Staphylococcus carnosus on Volatile Profile of Sucuk
Güzin KABAN', MükerremKAYA', 'Atatürk University, Turkey

P063 Dehydration of Chokeberry Pomace
O. Behsnilian', R. Borquez-Villagra2, E. Mayer-Miebach', R. Borquez-Yañez',
Oepartment of Food and Bio Process Engmeermg, Max Rubner Instltute, Federal

Research Institute of Nutrítion and Food, Germany, 2Chemlcal Engmeering
Oepartment, University of Concepción, Chile

P064 Black Chokeberry (Aronia melanocarpa) Juice Production
E. Mayer-Miebach', M. Adamiuk', O. Behsnilian', 'Oepartment of Food and Bio
Process Engineering, Max Rubner-Institute, Federal Research Institute of Nutrition and
Food, Germany

P06S A Study Of Aspartame, Blood Sugar And Insulin Release In Humans
GSB Birketvedt', ML Larsen', YF Figenschou', 'Aker University Hospital, Norway

P066 Changes of Poultry Meat Chemical Composition, in Relationship With Lighting
Schedule
Paul Corneliu Boisteanu', loan Vacaru-Opris', Roxana Lazar', Razvan Mihail Radu-
Rusu" 1University of Agricultural Sciences and Veterinary Medicine, lasi, Romania,
Romania

P067 Colourimetry as a Measure of Bread Qualit,Y
G. Botelho', A. Coelho', A. Moreira da Silva, 'Escola Superior Agrária de Coimbra,
Instituto Politécnico de COimbra, Portugal

P068 Quikly methods analysis of proteins and fats in food.
Petronela Cvikova', 'Bel Novamann International, Slovakia

P069 Antimicrobial and Antioxidant Properties of Some Spices Commonly Used in
Marinating Chicken
Esra DOGU', Gurbuz GUNES', 'ISTANBUL TECHNICAL UNIVERSITY FOOO
ENGINEERING OEPARTMENT, Turkey

P070 Cooking quality and frying atlitude of potatoes sto red at different temperatures
sfayhi Dorra', khaldi Raoudha', Gemmi Touhami2, Abdelghenie MOhamed3, 'Institut
National de la Recherche Agronomique de Tunis, Tunisia, 2Groupement
interprofessionel des Légumes, Tunisia, 3Centre Technique de la pomme de Terre,
Tunisia

P082 Physicochemical and Sensory Properties of Minimally Processed Apple
Desserts Containing Creams or Custard
O. F. Keenan', T. R. Gormley', F. Butler', 'Ashtown Food Research Centre
(Teagasc), Ireland, 2University College Oublin, Ireland

Enzymatic Transformation of pineappl~ juice suga~s i,nto dietetic derivatives
M G AZiz2, H Michlmayr', A M del Hierro, K O Kulbe, Oepartment of Food SClence
& Technology, Austria, 20epartment of Food Science & Rural Ind., Bangladesh

The use of sedimentation field-flow fractionation in the size characterisation of
bovine milk fat globules as affected by heat treatment . .,
V. Raikos', J. Kapolos', L. Farmakis', A. Koliadima', G. Karalskakls, 'Universíty 01
Patras, Greece, 2TEIof Kalamata, Greece

P071 Influence of processing on the Iignans content of cereal based foods
A Durazzo', G Maiani', E Azzini', A Raguzzini', P Fantauzzi', M Carcea', 'INRAN,
Italy

P083

P072 Estimation of vegetable and fruit pigments destruction during sterilization and
pasteurization
L. N. Telezhenko', K. S. Fedosova', S. N. Fedosov', 'Odessa National Academy 01
Food Technologies, Ukraine

P084

--------- ---



POSS Effect of the intensity of salting on the proteolytic changes during the
manufacture of dry-cured lacón
R Garrido', M.C. Garcia Fontán2, J.M. Lorenz02, 1. Franco', J. Carballo', 'Meat
Technology Center, Spain, 2University of Vigo, Spain

POS6 Determination of Protein Patterns in Sur-lie Model Wines using Sodium Dodecyl
Sulfate Polyacrylamide Gel Electrophoresis (SDS-PAGE)
G. Fiechter, D. Pavelescu', J. Meier', H.K. Mayer', 'BOKU - University of Natural
Resources and Applied Life Sciences Vienna, Department of Food Science and
Technology, Food Chemistry Division, Austria

POS7 The Effect of Rosemary (Rosmarinus officinalis L.) on the Functional Properties
of Muscle Protein During Frozen Storage
N. M Sarbon', F Badii', N.K Howell', 'University of Surrey, United Kingdom

POSS Estimation of the Extent of Frying Fat Deterioration using Differential Scanning
Calorimetry
A S Mohammed', H M Ghazali', C P TAN', 'Universiti Putra Malaysia, Malaysia

POS9 Experimental Study of Physical Properties of Green Peas During Drying in an
Inert Medium Fluidized Bed Dryer Assisted with IR
B. Honarvar', D. Mowla2,A. A. Safekordi3, 'Olum Tahghighat Islamic Azad University,
Iran, Islamic Republic 0(, 2Shiraz University, Iran, Islamic Republic 0(, 3Sharif University
of Technology, Iran, Islamic Republic of

P090 The effect of ultraviolet (UV) light on microbial inactivation and quality of apple
juice
I Palgan', I M Caminiti', A Munoz', F Noci', P Whyte', D J Morgan', 'SAFSVM, UCD
Dublin, Ireland

P091 The Influence of Hydrocolloids Addition in Frozen Bread Dough on Viability and
Metabolism of Sacharomyces cerevisiae
D. Pejin', O. Grujic', J. Pejin', 1.Dosenovic', 'Faculty of Technology, Serbia

P092 Levels of Nutraceutical Phytochemicals Virgin Olive Oils Produced in Italy
(Apulia Regionl
Alfonso Ranalli, Stefania Contento', Fabio Girardi', Donato Marchegiani', Paola
Nicolosi, Davide Pardi', 'CRA-Consiglio per la Ricerca e la Sperimentazione in
Agricol/ura, Centro di Ricerca per /'Olivicoltura e /'Industria Olearia, Sede Scientifica di
Cittá S. Angelo, I/aly

P093 Effect of Sous vide Processing and subsequent storage on levels of
polyacetylenes in carrot disks (DauclJs carota, cv Nerac)
Ashish Rawson1.2,Padraig McLoughlin', Ni~el Brunton', Maria Tuohl, 'Ashtown
Food Research Centre, Ashtown, Ireland, National University of Ireland Galway,
Ireland

P094 Physico-chemical characteristics of organic and conventional kiwifruit in syrup
over time storage
M Garcia-Quiroga', E Arbones-Maciñeira', ML Vázquez-Odériz', MA Romero-
Rodriguez', 'Universidad de Santiago de Composte/a, Spain

P09S GOAT CASEIN SUBSTRACT AFFINITY WITH Cynara Cardunculus L. EXTRACT
PROTEASES
M. Sales-Gomes', M.E. Lima-Costa', 'Universidade do Algarve-FERN, Portugal

P096 A preliminary Study on the Response of Osmotically Dehydrated Isolated Cells
to Rehydration Treatments
L Segui', P.J. Fito', P. Fito', 'Instituto de Ingenieria de Alimentos - Universidad
Politécnica de Valencia, Spain

Physical and sensory properties of low trans puff pastry
D Soronja Simovic', B Pajin', Z Seres', 'University of Novi Sad, Facul/y 01
Technology, Serbia

Conception of an ohmic heating reactor to study the kinetics of chemical
reactions at high temperature in lic¡uid food products, , . . . .
Roux Stéphanie', Courel Mathilde2, Pain Jean-Plerre, Unlverslte Montpellier 2,
France, 2Agroparistech, France

Optimization of Modified Whey Protein and Sodium Chloride Conc~ntrations and
Cooking Temperature of Sous Vide Cooked Beef Muscles Applymg Response
Surface Methodology 2 '3 ,.. .'.2
N. Szerman1.2,C.B. González" , A. M. Sancho' , F. Carduza , G. Gnglon~ ,S.R.
Vaudagna1.2, 'Instituto Tecnologia de Alimentos, CIA, INTA, Argentma, 3 Consejo
Nacional de Investigaciones Científicas y Técnicas (CONICET~, A rgentma, Facultad
de Agronomía y Ciencias Agroalimentarias, Universidad de Moron, Argentma

Distribution of Heat Penetration Parameters in a Single Basket Water Cascade
Retort· Effect on Effective Pasteurization of Sous Vide Cooked Beef Pieces

• 2 2 '2 S R Vd' 3 '1 t't tP. Ormando', C. Ourille, N. Rossi, A.M. San~ho', .. au agna.' , nSluo
Tecnología de Alimentos, CIA, INTA, Argentina, Facultad d3eAgronomla y Ciencias
Agroalimentarias, Universidad de Morón, Argentma: Consejo NacIOnal de
Investigaciones Científicas y Técnicas (CONICET), Argentma

Transglutaminase production by Streptomyces mobaraensis grown on
neutralized acid hydrolysates of potato
E. Guerra', JA Ramirez2, M. Vázguez', 'University of Santiago de Compostela,
Spain, 2University Autónoma de Tamaulipas, Mexico

Effect of adding fish ~elatin on Alask
2
a pollo~k suri:ni gels . 2 , . •

A. Hernández-Briones , G. Velazquez , M. Vazguez , J,A. Ramlrez, Unlverslty 01
Santiago de Composteña, Spain, 2University of Autónoma de Tamaulipas, Mexlco

A kinetic assessment of the enzymatic hydrolysis of potato (Solanum
tuberosum) by alfa-amy'ase and glucoa:nylase . . . .
R. Delgado', A. Castro, M, Vázguez2, Unlverslty ~/choa~ana de San N/colas de
Hidalgo, Mexico, 2University of Santiago de Compostena, Spam

P104 Organic and conventional kiwifruit in syrup. Evaluation of sensory
characteristics over time storage . ,
M Garcia-Quiroga', N Muñoz-Ferreiro', MA Romero-Rodnguez, ML Vázguez-
Odériz', 'Universidad de Santiago de Compostela, Spam
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P097

P09S

P099

P100

P101

P102

P103

P10S Anthocyanic pigment determination in strawberries and strawberry jam using
HPLC. Influence of cultivation technique , ., , . .
J Crecente-Campo" MA Romero-Rodriguez, ML Vázquez-Odenz, Universidad
Santiago de Compostela, Spain

Chemical Treatments Impact on Safety and Quality of Frozen Red Bell Pepper
(Capsicum annuum, L.) , , "
Elisabete M. C. Alexandre', Dora M, Santos, Teresa R. S. Brandao , Cnstlna L.M.
Silvai, 'Escola Superior de Biotecnologia, Universidade Católica Portuguesa, Portugal

Staphylococci from catering: oc~urrence of ~afety-related, pr,operties .
I Bartolomeoli', F Frigo', M Marino, M Malfrenl , G Rondlnlnl, Dep/. Food SClence -
University of Udine, /taly

Risk Assessment of Toxoplasma gondii in ~eat and C~red Meat Pr~du¡ts. ,
S Bayarri', MJ Gracia', C Pérez', R Lázaro, R Aguilar , P Faustlno, Unlverslty,
Spain

P106

P107

P10S
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P109 "Food Hygiene" in aseptic processing and packaging systems
G. Selta', R. Massini', 'Universita degli Studi di Parma, Italy Inspection of food colorants in Iood prod~cts . _ . ,. 3

Ales Zeleznikar', Andreja Kukec , Rok Flnk , MOJcaJevsnlk , Dannka Z. Doganoc ,
'University of Ljubljana, College of Health Studies, Department of Sanitary
engineering, Slovenia, 2University of Ljubljana: Faculty of Medlcme, Chalr of Publlc
Health, Slovenia, 3University of Ljubljana, Vetennary Faculty, Slovema

Effect of the type of manufacture (homemade or industrial) on the counts of
quality indicators in "Chorizo de Cebolla" (a SJlanish traditional sausage)
M.C. Garcia Fontán', J.M. Lorenzo', 1. Franc02, J. Carball02, 'Meat Technology
Center, Spain, 2University of Vigo, Spain

In Vitro Screening of Antifungal Activity of some Essential Oils against
Aspergillus strains
M Geicu', P Niculita', M Popa', 'University of Agronomic Sciences and Veterinary
Medecine Bucharest, Romania

P123 Formation of Tetracycline Oerivatives in Thermally Treated Chicken Meat
M Gratacós-Cubarsí', JA García-Regueíro', I Díaz', M Castellari', 'IRTA, Spain

P121

P120

P110 Occurrence of Fusarium and its toxins in wheat in Luxembourg
F. Giraud', T. Sohn', E. Cocco', M. El Jarroudi2, P. Delfossse', C. Guignard', 'Centre
de Recherche Public-Gabriel Lippmann, Luxembourg, 2Liége University, Belgium

P111 ISOLATION ANO OETECTION OF Alicyclobacillus spp. FROM RAW MATERIAL
ANO SEVERAGES
Matej Sornsek', Timea Herienjak2

, Gregor Perne', Sarbara Jersek2, 'Brewery Union,
Slovenia, 2Biotechnical Faculty, Slovenia

P112 Oynamics of Antilisterial Activity of Selected Lactic-Acid Bacteria in
Experimentally Produced Bosnian Soudjouk
F. Caklovica', D. Alagic', M. Smajlovic', K. Caklovica', E. Clanjak', 'University 01
Sarajevo, Veterinary Faculty, Department of Food Hygiene & Technology, Bosnia and
Herzegovina

P113 Determination of Microbial Surface Contamination on Beef Carcasses
Haydar Ozdemir', U.Tansel $ireli', H.Yesim Can', 'Faculty of Veterinary Medicine,
Department of Food Hygiene and Technology, Turkey

P122

P114 Oetermination of Tetracycline Antibiotic Residues in Aquatic Animals by Liquid
Chromatography with a Photodiode Array (LC-POA) and Liquid Chromatography
Tandem Mass Spectrometry ILC/MS/MS)
HS Chang', HI Kang', KS Lee, HJ Lee', SH Kim', OS Kim', 'Busan Regional Korea
Food & Drug Administration, Korea, Republic of

P115 Effect of high hydrostatic pressure on the formation of cholesterol oxides in dry-
cured shoulder vacuum packed
M. Clariana', 1. Diaz', C. Sárraga', J. A. Garcia-Regueiro', 'IRTA Monells. Food
Technology, Spain

P124 Functional Food Effects on the Health of body especially in aged people
Simin Haghnazari', 'Zanjan University, Iran, Islamic Republic of

P125 In vitro Inhibitory Effect of Nigella sativa Quinones on Growth of Yeasts
Associated with Spoilage of Dairy Prod

2
ucts . 2. '.3

Katerina Halamova', Jaroslav Flesar, VOJtech Rada, Ladlslav Kokoska ,
1Department of Crop Sciences and Agroforestry, Institute of Tropics and Subtropics,

Czech University of Life Sciences Prague, Czech Republlc, Czech Repubilc,
22Department of Microbiology, Nutrition and Dietetics, Faculty of Agroblology, Food
and Natural Resources, Czech University of Life Sciences Prague, Czech Republlc,
Czech Republic, 33Department of Zoology and Fisheries, Faculty of Agroblology, Food
and Natural Resources, Czech University of Life Sciences Prague, Czech Republlc,
Czech Republic

P126 Effects of arbuscular mycorrhizal fungi inoculation in seedlings on yield and
nutrient quality of melon. .
Chaoxing He', Zhibin Zhang', Su Liu', 'Institute of Vegetables and Flowers, Chlflese
Academy of Agricultural Sciences, China

P127 Incidence of ochratoxin A in liquorice and confectionery products
Marta Herrera', Agustín Ariño', Antonio Herrera', 'Faculty of Veterinary, Spain

P128 Escherichia coli and Escherichia coli 0157in the food products from animal
origine " . .. .
S Ivie Kolevskat. G Ristovska', E Coneva, Republlc Instllite for Health Protectlon,
Macedonia, the Former Yugoslav Republic of

P129 Isolation and Typing of Bacillus cereus Group Strains in an Egg Breaking
Factory , ,
M.F. COCHET', M. ALASDEH', S. CHEVALlER', N. GROSSET , M. GAUTIER , F.
SARON1, lAGROCAMPUS OUEST, France

P130 POSSIBILlTY OF IDENTIFYING ANO EVALUATION OF SOME FOOD
PRESERVATIVES BY COUPLING PREPARATIVE THIN LAYER
CHROMATOGRAPHYANO INFRAREOSPECTROSCOPY
C. Jianu', 1. Jianu', 'University of Agricultural Sciences and Veterinary Medicine
Timisoara, Romania

P116 Molecular identification of Anisakis larvae from marine fish in Sicily
A. Costa', A.M. Di Noto', S. Sciortino', F. V~ale', S. Reale', S. Caracappa', 'Istituto
Zooprofilattico Sperimentale della Sicilia, Italy

P117 Universal Array for Pathogens Oetection in Milk and Cheese
P Cremonesi', G Pisoni2, M Severgnini3, P Moroni2, M RascheW4, S Castiglioni',
'Institute of Agricultural Biology and Biotechnology - Italian National Research
Council, Italy, Italy, 2Department of Animal Pathology, Hygiene and Veterinary Public
Health University of Milan, Italy, 31nstituteof Biomedical Technologies- Italian National
Research Council, Italy, 4Department of Veterinary Science and Technology for Food
Safety, University of Milan, Italy

P118 Ochratoxin A contamination in maize and wheat bread in two Portuguese
regions during winter 2007: Porto and Coimbra
S.C. Duarte', A. Tanello', A. Pena', C.M. Lino', C.D. Matos2, M.S.P.P. Oliveira3,

Group of Bromatology, Center of Pharmaceutical Studies, CEF, University 01
Coimbra, Portugal, 2REQUIMTE, Instituto Superior de Engenharia do Porto, Portugal,
3REQUIM TE, Servir;o de Bromatologia, Faculdade de Farmácia, Universidade do
Porto, Portugal

P119 A Research of Salmonella Spp. in Egg and Egg Products and Lifetime of
Salmonella in Refrigerator And Soiling Temperatures
A SAYHAN OKTEM', F KAYNAK ONURDAG2, S ER', S DEMIRHAN', 'Gazi
University Faculty of Pharmacy Department of Food Analyses, Turkey, 2Gazi
University Faculty of Pharmacy Department of Pharmaceutical Microbiology, Turkey



P131 An Innovative e-Iearning Training Programme in Food Safety- From Farm to Fork
Food Safety Specialists Training Programme (F4ST)
Samim Saner', Perihan Yolci', Ayse Karadag', Necia Aran', Tugce Sagdur', Artemis
Karaali', 'Kalite Sistem laboratories Group, Turkey, 2Advancity, Turkey, 3Agrarian
Jechnologicallnstitute of Castilla and leon, Spain, 4Chamber of Crafts lublin, Poland,
Hotel and Restaurant Tram/g Centre, latv/a, 61nternational Cenre for HACCP

Innovation University of Salford, United Kingdom, 7Precon Fod Management BV,
Netherlands, 8Thessaloniki Technolgy Park, Greece, 9Turkish Food Safety Association,
Turkey
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P132 Commercial plant extracts affect Campylobacter jejuni stress response and
survival
Anja Klancnik', Bernarda Brumec', Luka Lipoglavsek2, Majda Hadolin KOlar3, Sonja
Smole Mo¿ina', 'University of ljubljana, Biotechnical Faculty, Oepartment of Food
Science and Technology, Slovenia, 2University of ljubljana, Biotechnical Faculty,
Oepartment of Zootechnics, Slovenia, 3Vitiva Ud., Slovenia

P142 Optimization of 2-Thiobarbituric Acid Method (Tbars-Test) for Measuring of Lipid
Peroxidation in Meat Samples , ' ." "..
G, Martino', V. Ponzielli', A. Maranella , C. DI Oomenlco , L. Grotta, Umvers/ty 01
~~~ ,

P143 Microflora of tomato paste and effects of ascorbic and citric acids in shelf life
~ri~ '2
T. J. S. Matos', A. M. Bruno-Soares', L, F. Cunha , A. ~. S. Neves '. F. M.. A.
BernardoJ, 'Instituto Superior de Agronomia, UTL, Portugal, Escola Supenor Agrana
de Santarém, Portugal, 3Faculdade de Medicina Veterinária, CIISA, UTL, Portugal

P144 Identification of Bifidobacterium Strains using ARDRA, PCR-DDGE and DNA
Fingerprinting Techniques
H.K. Mayer', E. Amtmann', R. Garsleitner', 'BOKU - University of Natural Resources
and Applied Life Sciences Vienna, Oepartment of Food Science and Technology, Food
Chemistry Oivision, Austria

P145 EVALUATION (AND RISK ASSESSMENT) OF FLUMETHRIN AND OTHER
SYTHETIC ACARICIDE RESIDUES IN HONEY
F Molino', R Lázaro', C Pérez-Arquillué', A Herrera', 'Veterinary Faculty, Spain

P146 PathogenCombat - Major trends and outcome
M Jakobsen', 'University of Copenhagen, Faculty of Life Sciences, Oenmark

P133 Molecular Typing of Food-Chain Related Isolates of Listeria monocytogenes
K Oomig', I M Pichler', M Zunabovic', W Kneifel', 'Oepartment of Food Science &
Technology, Austria

P134 Evaluating the Biosafety of Probiotic Lactic Acid Bacteria and Bifidobacteria
Strains regarding Transferable Antimicrobial Resistance Determinants
S Mayrhofer', K Oomig', E Amtmann', C Mair', W Kneifel', 'Oepartment of Food
Science & Technology, Austria

P135 MPN-techniques for the enumeration of coliforms and E.coli in dairy products:
The TEMPO®-method versus ISO 11866-1/1DF 170-1
U Zitz', H Weiss,,2,P T Wilrich,,2,W Kneifel', A Hoehl', 'Oepartment of Food Science
& Techno/ogy, Austria, 2ree University of Berlin, Germany

P136 Influence of high pressure processing on microbial proteases of spoilage
organisms
S. Knobloch', P.G. Braun', 'University of leipzig, Veterinary Faculty, Institute of Food
Hygiene, Germany

P137 Effect of Moisture Content, Protein Content and Number of Genus Fusarium
Isolates on the Biosynthesis of Zearalenone in Brewer's Barley
S.D. Kocic-Tanackov', M.M. Skrinjar', O.S. Grujic', J.D. Pejin', I.J. Tanackov2,
Faculty of Technology, Serbia, 2Faculty of Technical Sciences, Serbia

P138 Application of Enyimatic Method for Sulphite Determination in Minced Meat and
Meat Products
K.B. Lazarevic', S.N. Raicevic', MA Simic', 'Center for FoodAnalysis, Serbia

P139 Estimated intake of ochratoxin A through wheat bread consumption during
winter 2007 in two Portuguese populations: Algarve and Bragant;:a
J.M.V. Bento', A. Pena', C.M. Lino, J.A. Pereira, 'Group of Bromatology, Center 01
Pharmaceutical Studies, FCT, University of Coimbra, Portugal, 22Polylechnic Institute
of Bragam;;a,Portugal

P147 Development of a PCR-LDR-Universal Array Approach for Fast Detection of
Pathogenic Vibrios in Seafood 3
Annamaria Piano', Alessia Cariani2, Patrizia Serratore', Clarissa Consolandi , Marco
SevergniniJ, Fausto Tinti2, 'Oepartment of Veterinary Public Health and Animal
Pathology, University of Bologna, Italy, 2Experimental Evolutionary Biology, University
of Bo/ogna, Italy, Jlnstitute of Biomedical Technologies - Italian National Research
Council, Italy

Interlaboratory Transfer of a Real-Time PCR Method to Detect MBM in
Compound Feeds 2"
M Prado Rodríquez', G Berben2, O Fumiére2, A Marien , A Boix, C von Holst,
,European Commission-Joint Research Centre-Institute of Reference Materials and
Measurements (EC-JRC-IRMM), Belgium, 2Walloon Agricultural Research Centre
(CRA-W), Belgium

P148

Occurrence of ochratoxin A in wínes from Romanian market
Gabriela Rapeanu', Alina Bunea2,Gabriela Bahrim', Mircea Bulancea', 'Ounareade
Jos University of Galati, Romania, 2Sanitary, Veterinary and Food Safety O/rect/on,
Romania

P150 Incidence of Listeria spp. on fresh lettuce from Romanian market
Gabriela Rapeanu', Georgiana Parfene', Vicentiu Horincar', Gabriela Bahrím',
,Ounarea de Jos University of Galati, Romania

P149

P151 Probiotic potential of Pediococcus acidilactici MMRA from "Rayeb", a traditional
Tunisian dairy beverage, and characterization of its bacteriocin.
A Rehaiem', Z Ben Belgacem', P Fajard02,L Pastrana2,M Manai', 'alaboratoire de
Biochimie et Biologie Moléculaire, Faculté des Sciences de Tunis, Campus
universitaire, Tunis, Tunisia., Tunisia, 2bOepartamento de Bioquímica, Xenética e
Inmunoloxía, Facultade de Ciencias de Ourense, Universidade de Vigo, As lagoas
sin, 32004 Ourense, Spain., Spain

P152 Screening of Antimicrobic Properties of Some Microorganisms for
Biopreservation of Foodstuffs
F.N. Tkhruni', A.S. Saghiyan', YU.G. Popov', 'Instiute of Biotechnology, Armenia,
2Yerevan State University, Armenia

P140 Differences of ochratoxin A levels in fresh and packaged wheat bread
A. Tanello', S.C. Ouarte', A. Pena', C.M. Lino', 'Group of Bromatology, Center 01
Pharmaceutical Studies, FCT, University of COimbra, Portugal

P141 Contribution of Commercial Baby Food to the Estimated Intake of PCDD/Fs in
Spanish Children
S. Lorán', P. Conchello', S. Bayarri', A. Herrera', 'Veterinariy Faculty. University 01
Zaragoza, Spain



••••••••••••••••••••••••••••••••••••

P153 Anti-listerial Activity of Bacteriocin-producing Lactic Acid Bacteria in Thermized
Graviera Cheese Milk in the Presence or Absence of a Commercial Starter
A Lianou', E Giannou', J Samelis', 'National Agricultural Research Foundation, Dairy
Research Institute, Greece

P154 Composition and antimicrobial activity of essential oils of an endemic plant of
Madagascar: Cinnamosma fragrans,
Roger Randrianarivelo', Samira Sarter2,3, Eric Odoux3, Pierre Brae, Marc Lebrun3,

Bernard Romestand4
, 'Centre National de Recherches Appliquées au Développement

Rural (FOFIFA)" Madagascar, 2CIRAD" Madagascar, 3CIRAD" France, 4IFREMER,
Equipe Ecosystémes Lagunaires UMR 5119 (UMII, IFREMER, CNRS)" France,
5ENSCM" France, 6Université d'Antananarivo, Faculté des SCiences, Département de
Biochimie" Madagascar

P155 Hair mercury levels in relation to fish consumption in Malaysian coastal
communities
S Jinap', P Hajeb', I Ahmad', F, Abu Bakar', J, Bakar', 'Universiti Putra Malaysia,
Malaysia

Diagnostic accuracy of a bacteriological culture and the invA-gene-based PCR
technique for the detection of Salmonella spp from caecal content from
slaughter pigs
Manuel Chirino-Trejo', Nemat Shams', Raúl Carlos Mainar-Jaime', 'Lorstan
University, Iran, Islamic Republic of

Absence of Fumonisins B1 and B2 in Urine from Two Portuguese Human
Populations
L. J. G. Silva', A. Pena', C. M. Lino', M. Fernandéz2, J. Mañes2, 'Group 01
Bromatology, CEF, Faculty of Pharmacy, University of COimbra, Portugal, 2Laboratory
of Food Chemistry and Toxicology, Faculty of Pharmacy, University of Valencia, Spain

The Sa/So Ratio in Urine from Two Portuguese Human Populations as a
Possible Biomarker of Fumonisin Dietary Exposure
L.J.G. Silva', C.M. Lino', A. Pena', 'Group of Bromatology, CEF, Faculty 01
Pharmacy, University of Coimbra, Portugal

Simultaneous determination of benzo[a]pyrene and its oxidised products by
high performance liquid chromatography - mass spectrometry
Emil Kolek', Alena Bednáriková', Bozena Sklársová', Peter Simko', 'Food Research
Institute, Slovakia

P156

P157

P158

P159

P160 Survival of Indigenous Diareagenic E. coli Strains in Low Acidity conditions
M. Smajlovic', F. Caklovica', D. Alagic', A. Smajlovic2, K. Caklovica', E. Clanjak',
1 University of Sarajevo, Veterinary Faculty, Department of Food Hygiene &
Technology, Bosnia and Herzegovina, 2University of Sarajevo, Veterinary Faculty,
Department of Pharmacology & Toxicology, Bosnia and Herzegovina

Antimicrobial activity of oil-soluble commercial rosemary extract formulations
against Bacillus cereus and Alicyclobacillus acidoterrestris
B Jersek', T Rozman', M Hadolin kola~, S Smole Mozina', 'University of Ljubljana,
Slovenia, 2Vitiva, Slovenia

P161

P162 Evaluation Of Viral Contamination In Shellfish From Harvesting Areas Of
Campania Region
T Pepe', E Suffredini2, I Ventrone', A Anastasio', ML Cortesi', L Crod, 'Universita
degli Studi di Napoli "Federico 11",Dipartimento di Scienze Zootecniche e Ispezione
degli Alimenti, Italy, 21stituto Superiore di Sanita, Dipartimento di Sanita Pubblica
Veterinaria e Sicurezza Alimentare, Italy

P163 Evaluation of Antiradical Activity Grape Seeds and Olive (Olea europaea) Pits
Extracts in Iranian Variety .
Faezeh Tajalli', Amir Salari2, 'Food Science and Technology Research Inst/tute, Ir~n,
Islamic Republic 0(, 2Food unit of Ferdowsi University, Iran, Islam/c Repub/¡c of

Evaluation of a Novel Recycled Process Water Treatment System for Reduction
of Total Mesophilic Bacteria Levels in Commercial Fresh Apple and Pear
Processing , ." .
A. Van Assche', J. Jacobs2, H. Rediers', M. S. Krause , K. A. Wrllems, Assoc/ated
Faculty of Technology and Biosciences, Catholic University of Leuven Association, De
Nayer Institute Campus, St.-Katelijne-Waver, Belgium, Belgium, 2Jacobs Koeling NV,
Nieuwerkerken, Belgium, Belgium

Microbiological monitoring in catering establishments with particular reference
to the biogenic amines producers
Manuela Vieira da Silva', Marisa Freitas', 'School of Health Technology Oporto,
Portugal

Definition of Lactobacillus sakei Strains Cocktails to Improve Ground Minced
Beef Microbial Safety
1. Lucquin', S. Christieans2, M. Rivollier2, S. Chaillou', M. lagorec', 'INRA. France,
2ADIV, France

Effect of feeding red aroeira meal (Schinus terebinthifolius Raddi) on the control
of natural parasite inf~stations of growing sh,eep . "
Fernanda Sechin Melo , Surama Frertas lanrnr , Gabrrela B~ro~e Souza , Dyerrre R.
Sousa', Geraldo Luiz Colnago, Marra Regrna Rodrrgues, UFES, Braz/I, UFF,
Brazil, 3UFPel, Brazil

Influence of oregano oil (Origanum vulgare l.) on intestinal microbiota of broiler
chickens .. , . ,..
Surama Freilas lanini', Marcos Santos Zamnr , Geraldo LurzColnago , Marra Regrna
Rodrigues', Jamili Maria Suhet Mussi', Dyeime R. Sousa', 'UFES, Brazil, 2UFF,
Brazil, 3UFPel, Brazil

Evaluation of essential oil from red aroeira seeds (Schinus terebinthifolius
Raddi) in diet of broilers as a potential growth promoter ,
Bruna Mirelly Souza Pessotti, Surama Frertas lanrnr, Marcos Santos lanini ,
Geraldo Luiz COlna~o', Maria Regina Rodrigues , Jamili Maria Suhet Mussi" 'UFES,
Brazil, 2UFF, Braz/I, UFPel, Braz/I

Effect of dietary supplementation with oregano oil on oocyst excretion by broiler
chickens infected or non-infected with Eimeria tenella
Surama Freitas Zanini', Maria Regina Rodri~ues', Geraldo Luiz Colnago', J.A.
Barbará', BraulioPego Faria', Dyeime R. Sousa, 'UFES, Brazil,2UFF, Brazil,3UFPel,
Brazil

Evaluation of influence of essential oil from Schinus terebinthifolius Raddi on
Escherichia coli and Serratia liquefaciens isolated from broiler chicken intestine
Joao Damasceno Lopes Martins', Clarisse Maximo Arpini', Bruna Mirelly Souza
Pessotti', Surama Freitas Zanini', Marcos Santos Zanini', Jamili Maria Suhet Mussi'
'UFES, Brazil, 2CNPq, Brazil, JUFF, Brazil

Determination of minimum inhibitory concentration of essential oil from Schinus
terebinthifolius Raddi against bacterium of Staphylococcus genus isolated from
broiler chicken intestine, .' ., .
Joao Damasceno Lopes Martins, Clarisse Maxrmo Arprnr, Bruna Mrrelly Souza
Pessotti', Surama Freitas Zanim', Marcos Santos Zanini', Jamili Mana Suhet Mussi,
'UFES, Brazil, 2CNPq, Brazil, JUFF, Brazil
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P173 Determination of minimum inhibitory concentration of essential oil from Schinus

terebinthifolius Raddi on cocci gram positive isolated from broiler chicken
intestine
Joao Oamasceno Lopes Martins', Clarisse Maximo Arpini', Bruna Mirelly Souza
Pessotti', Surama Freitas Zanini', Marcos Santos Zanini', Jamili Maria Suhet Mussi',
'UFES, Brazil, ZCNPq, Brazil, JUFF, Brazil

P174 In vivo estimation by real time ultrasonography of carcass composition of sheep
fed diets with red aroeira (Schinus terebinthifolius Raddi) meal
Surama Freitas Zanini', Renato Beltrame2, Flávia M. Machado', Fernanda Secchin
Melo', Graziela Baroni Souza', Oyeime Ribeiro Sousa', 'UFES, Brazil, 2UENF, Brazil,
3UFF, Brazil, 4UFPel, Brazil

P175 Development of ideas on estimation of food production efficiency
B. V. Yegorov', A. V. Makarinskaya', N. V. Gontsa', 'Odessa National Academy 01
Food Technologies, Ukraine

P176 Physicochemical and Sensory Properties of Gluten-Free Ready-Meals
Containing Nutraceuticals
T. R. Gormley', M. Braida', 'Ashtown Food Research Centre (Teagasc), Ireland

P177 Breadmaking modelling with a Dynamic Bayesian Networks: application to
kneading process
Bouchra Lamrini', Gilles Trystram2, Nathalie Perrot', Gul. Oella vall3, 'Agroparistech,
INRA, France, ZAgroparistech, INRA, Cemagref. France, INRA, France

P178 Effect of Dip Concentration and Time on the Efficacy of Natureseal AS1
Browning Inhibitor in Apple Wedges and on AS1 Residues in the Product
C. Roessle', T.R. Gormley', F. Butler2, 'Teagasc - Ashtown Food Research Centre,
Ireland, zUniversity College Oublin, Ireland

P179 Oil extraction by SC-C02 from different fractions of hazelnuts
angela zinnai', arianna andreotti', antonio runcio', francesca venturi', gianpaolo
andrich', ¡University of Pisa, Italy

P180 Production of Orange Beverage from Cantaloupe Seed and Evaluation its Shelf
Life during Storage Time
Homa Baghaei', Fakhri Shahldi', Mohamad Javad Vandl', Mehdi Nasiri Mahallatl'
¡Is/amic Azad University, Oamghan, Iran, Is/amic Republic of

P181 Crystallisation behaviour of lipids in oil-in-water nanoemulsions
S. Calligaris', S. Da Pieve', M.C. Nicoli', 'UniversityofUdine,ltaly

P182 The synbiotic bioactive food additives
L. V. Kaprelyants', M. 1. Gotsulenko', 'Odessa National Academy of Food
Technologies, Ukraine

P183 Batching principie of the combined mixes fabrication
B. V. Yegorov', 'Odessa National Academy of Food Technologies, Ukraine

P184 CONCENTRATION ANO FORMULATION OF BLACKCURRANT ANTHOCYANINS
USING MEMBRANE PROCESS ANO PGSSTMTECHNOLOGY
Moica Sker~et', Tunde Vatai', Szilvia Banvolgyi2,Szabina Horvath2, Zeljko Knez\
Gyula Vatai~ 'University of Maribor, Faculty of Chemistry and Chemical En~ineering,
1Laboratory for Separation Processes and Product Oesign, Slovenia, Corvinus
University of Budapest, Faculty of Food SCience, Oepartment of Food Engineering,
Hungary

P185 The innfluence of the wheat flour in circulatory electromagnetic field at the
vortical layer of ferromagnetic particles on its technological features
T.v. Kaplina', 'Poltava University of Consumer Cooperative of Ukraine, Ukraine

The growth of edible mushrooms Agaricus bl.azei, Ganoderma lu~idum,
Pleurotus ostreatus and Lentinus edodes under the mfluence of some zeohtes
A Klaus', M Grubisic', M Niksic', 'Institute for Technology of Nuclear and Other Raw
Materials, Serbia

GRUBS UP: Recycling and Upgrading Wastes from Food Production for Use
within the Food Chain 2

K. Knof', N. SChulze2,B. POp3, 'ttz 3Bremerhaven, Germany, Rheinische Friedrich-
Wilhelms UniversiUit Bonn, Germany, B/ozoon Food Innovat/ons, Germany

Comparison of the Chemical and Physical Cha.r~cterist.ics of Pu~pkin Seed Oil
Produced by Conventional Pressing or Supercrltlcal,FIUld Extractlon , .
Ines Schaider', Gertrud Linsberger', Angelika Petrasch , Gernot Zweytlck , Emmench
Berghofer', 'University of Natural Resources and Applied Life Sc/ences, Austna

CHANGES OF THE ELECTRIC FIELD ANO CONVECTIVE HEAT COEFFICIENT
DURING THE DEHIDRATION OF FRUITS ,
U Ruiz', J.I Lombraña', R Rodriguez', A Ochoa de Retana, 'Universidad del País
Vasco, Spain

MODELLlNG OF A MICROWAVE DRYING PROCESS APPLlED TO SLlCED FRUIT
DEHYDRATION ,
U Ruiz', J.I Lombraña', R Rodriguez', A Ochoa de Retana, 'Universidad del País
Vasco, Spain

Influence of Hydrolysis Degree in Antioxidant Properties of Peptide
Hydrolysates. "
LV. Nikolaev', E.V. Stepano~a', 1.0. Keruchenko, .J.S. Keruchenko, VP.
Khotchenkov', O.V. Koroleva', A.N. Bach Institute of B/ochemlstry RAS, Russ/an
Federation

Microbial safety and shelf-life of apricots in syrup pasteurized by an aseptic
continuous pilot ohmic system , , . .
Giorgio 00nsi,·2, Giovanna Ferrari1.2,Gianpiero pa;aro, Umversily of Salemo,
Oepartment of Food and Chemical Engineering, Italy, Umversily of Salemo,Reg/onal
Centre of Competence on "Agro-Industrial Production ", Italy

Comparison of Various Pre-treatments for Production of French Fries. to
Standardise and Increase the Dry Matter Content for a Lower Fat Uptake dunng

Frying ,. , . h B h f 'Angelika Petrasch', Heike Schliesser, Gernot Zweytlck, Emmenc erg o er ,
¡University of Natural Resources and Applied Life Sciences, Austna

Heat Treatment Effects on Physical-chemical and Microbiological Quality of
Whole Tomato (Lycopersicum esculentum L.) Fruit during Storage 2
Joaguina Pinheiro', Caria Ale~ri~2, Marta Abreu2, Isabel Fernandes,. Eisa M.
Gonyalves1 Cristina L.M. Silva, Escola Supenor de Blotecnolog/a, Umvers/dade
Católica P~rtuguesa, Portugal, 20epartamento das. Tecnologí~s das Indústrias
Alimentares, Instituto Nacional de Engenharia, Tecnologla e Inova9ao, Portugal

P195 A New Microbial Polysaccharide Ethapolan of Multifunctional Assignment
T.P. Pirog', A.1.Ukrayinets', 'National University of Food Technologles, Ukrame
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P196 Intensification of Microbial Surface-Active Substances Synthesis for Food
Industry Usage
T.P. Pirog', Y.1. Zasyadko', 0.0. Tarasenko', 'National University of Food
Technologíes, Ukraine
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P197 Melting transitions of purified starch blends: wheat. tuber and root starches in
excess water using supercritical C02
Md Zaidul Sarker', Richa~d Smith2, Sahena Ferdosh', Takahiro NodaJ, 'Universiti
Putra Ma/aysla, Malaysla, Tohoku Umverslty, Japan, 3National Food and Agricultural
Research Center for Hokkaido Region, Japan

P198 New Products from Pears cv, Pituralka
M. Simeie', K. Podgrajsek', G. Vlaj', J. Hribar', 'University of Ljubljana, Biotechnical
facuity, Slovenia

P199 Separation of colu~ed compounds from syrup from crystallization step of the
sugar-beet productlon process by ultrafiltration with 5 nm ceramic membrane
using static mixer
Z Seres', J Gyura', Gy Vatai\B Pajin', D Soronja Simovic', 'University of Novi Sad,
Facuity of Technology, Serbia, Corvinus University, Hungary

P200 Impact of 1-MCP on suppression of flavor metabolites in apple (Malus domestica
Borkh) fruits
J. Hribar', E. Zlatié', R. Vidrih', 'UniversityofLjubljana, Slovenia

P201 Microfiltration and antioxidant activities of herbs extracts, fruits and medicinal
mushroom Ganoderma lucidum
P. VUkosav/jevic', M. Novakovic2,B. Bukvic', M. Niksic', 1. Stanisavljevic3, 'Faculty 01
Agncuit~re, Inslitute for Food Technology and Biochemistry, University of Belgrade,
Serbla, Instltute of Chemlstry~ Technology and Metallurgy, Belgrade, Serbia, 3Faculty
of Technology, Umverslly of N/s, Leskovac, Serbia

P202 Physical properties of powdered soy-oi! microcapsules obtained by the spray
drying method
L. Zander', Z. Zander', J. Warechowski', 'Olsztyn University of Warmia and Mazury
Faculty of Food Science, Poland '

P203 Structure-Fracture Relationships in Gas-Filled Gelatin Gels
R. N. Zúñiga', J. M. Aguilera', 'Pontificia Universidad Católica de Chile, Chile

P204 Effect of Type of Frying and Pre-treatments over Physical Properties of Fried
Potato Slices
E. Troncoso

2
, M.E. Veas', A. Mora', F. Pedreschi', R.N. Zúñiga2, 'Universidad de

Santiago de Chile, Chile, 2Pontificia Universidad Católica de Chile, Chile

Casein Glycomacropeptide Hydrolysates via Cynara cardunculus Extract _
Potencial Prebiotic Effects
M. Amorim', T. G. Tavares', M. E. Pintado', F. X. Malcata', 'Universidade Católica
Portuguesa - ESB, Portugal

P205

P206 Usage of Cantaloupe Seed Waste to Produce a Novel Beverage and its Nutritive
Value
~oma Baghaei', Fakhri Shahidi', Mohamad Javad varidi', Mehdi Nasiri Mahallati',
ACECR- Mashhad Branch, Iran, Iran, Islamic Republic of

Composition and antioxidative properties of black mulberry fruits (Morus nigra)
grown in Marmara region of Turkey
Asli Barla', Asli Can Karaca'·2, Beraat Ozcelik2, 'AROMSA Besin Aroma ve Katki
Maddeleri San. Tic. A. S., Turkey, 21stanbul Technical University, Food Engineering
Department, Turkey

P207

P208 Antioxidant Capacity Evaluation in Flavour and Flavoured Waters by Total
Phenolic and Flavonoid Contents, Reducing Power and DPPH Scavenging
Assays
Maria Fátima Barroso'·3,Cristina Delerue-Matos', Joao Paulo Noronha2,Maria Beatriz
Oliveira3

, Maria Goreti Sales', 'REQUIMTEllnstituto Superior de Engenharia, Instituto
Politécnico do Porto, Portugal, 2REQUIMTEICQFB, Chemistry Dept., FCT/UNL,
Portugal, 3REQUIMTE/Servir;0 de Bromatologia, Faculdade de Farmácia,
Universidade do Porto, Portugal

P209 Impaired uptake of beta-carotene by Caco-2 cells in presence of iron
A Bengtsson', N Scheers', T Andlid', M Larsson Alminger', A-S Sandberg', U
Svanbergi, iDept. of Chemical and Biological Engineering, Chalmers University 01
Technology, Sweden

P210 Modulation of gut microbiota by a symbiotic food
E Biagi', F Cruciani', S Turroni , M Candela', S Oipalo', B Vitali', 'Department 01
Pharmaceutical Sciences, University of Bologna, Italy

P211 The Use of a Combination of Fagopyrum esculentum and Fagopyrum tataricum
to Add Health Beneficial Compounds to Some Traditional Italian Cookies
Andrea Brunori', Corrado Zannettin02, Gianluca Corsini2, 'ENEA (Italian National
Agency for New Technologies, Energy and the Environment) - CR Trisaia - BAS-
BIOTECAGRO, lIaly, 2Corsini Biscotti S.r.l., Italy

P212 Antioxidant Properties of Vegetable and Fruits Under Thermal Treatments
A. Calabretti'·2, AA Barba2, L. Gabrielli', M. D'Amore2, L Rastrelli2, 'DMRN-
University of Trieste, Italy, 2DIFARMA - University of Salemo, Italy

P213 Development of a LDR-Universal array platform for the phylogenetic
characterization of the Human Intestinal Microbiota
Marco Candela', Elena Biagi', Marco Severgnini2, Clarissa Consoland¡2, Bianca
CastiglioniJ, Gianluca De Bellis2, 'University of Bo/ogna, Italy, 2'nstitute of Biomedical
Technologies-Italian National Research Council, Italy, 3'nstitute of Agricultural Biology
and Biotechno/ogy - Italian National Research Council, italy

P214 Spice extracts may inhibit the formation of heterocyclic amines in cooked beef
J. Oamasius', P. R. Venskutonis', 'Kaunas University of Technology, Lithuania

P215 Dietary Intake of Ukrainian Students
K.S. Fedosova', L.N. Telezhenko', S.N. Fedosov', 'Odessa National Academy 01
Food Technologies, Ukraine

P216 MATHEMATICAL ANALYSIS OF EFFECTS OF COMMERCIAL FIBRES ON YEAST
DOUGH AT FREEZING
J.S. Filipovic', N.K. Filipovic', 'Institute for food techno/ogy, Serbia

P217 Fuzzy approach in meal planning and meal analr.sis for kindergartens
I Rumora', J Gajdos K/jusurié', Z Kurtanjek', Faculty of Food Techno/ogy and
Biotechnology, University of Zagreb, Pierottijeva 6, Croatia

P218 Antioxidant activity of sweet wine Prosek using Briggs-Rauscher reaction
I Budié Leto', J Gajdos Kljusurié2, S Ojakovic2, I Tomié-Potrebujes', Z Kurtanjek2,T
Lovrié', 'Institute for Adriatic Crops and Karst Reclamation, Put Duilova 11, Croatia,
2University of Zagreb, Pierottijeva 6, Croatia

P219 Nutritional profile (carotenoids and tocopherols) of frequently consumed fruits
and fruit-based commercially available products,
F Granado-Lorencio', C Herrero-Barbudo', B Pérez-Sacristán', LM Sánchez-Siles2,
ML Vidal-Guevaraz, P Serran02, 'Unidad de Vitaminas. Servicio de Bioquímica
Clínica. Hospital Universitario Puerta de Hierro. 28035-Madrid, Spain, 2'nstitute 01
Nutrition, Hero España, S.A. Avenida de Murcia, 30820 Alcantarilla, Murcia, Spain



P220 Effect of probiotic cheese on blood indices and intestinal microflora of healthy
volunteers
P Hütt'·2, J Stsepetova2, I Smide, M Ratsep', E Songisepp', M Mikelsaar, 'Bio-
Competence Centre of Hea/thy Dairy Products, Estonia, 2Department of Microbi%gy
University of Tartu, Estonia

P221 Calcium intake in Croatian women of wide age range and its relationship with
Body Mass Index (BMI)
J.Z. llich', 1. Colic-Saric2, 1. Cecic2, M. Slanusa3, M. Piasek3, Z. Crncevic-Orlic4,

1F/orida State Universit¡, United States, 2Faculty of Food Techn%gy and
Biotechn%gy, Croatia, /nstitute for Medica/ Research and Occupationa/ Health,
Croatia, 4Medica/-Hospita/ Endocrin%gy, Croatia

P222 Nutritional Value Of Some Fast Foods On Slovenian Market
M. Jamnik', J. Bertoncelj', U. Kropt', T. Perko', 1. Golob', 'University of Ljubljana,
Biotechnica/ Facu/ty, Dep. Food Science & Techn%gy, S/ovenia

P223 Chemical composition and nutritional value of non-traditional fruits grown in
Latvia
Solvita Kampuse', Kaspars Kampuss2, Inta Krasnova3, Imants Skrupskis', 'Faculty 01
Food Techn%gy, Latvia University of Agricu/ture (LLU), Je/gava, Latvia, 2Faculty 01
Agricu/ture, LLU, Je/gava, Latvia, 3The Latvia State Fruit Growing institute, Dobe/e,
Latvia

P224 Isolation Of Angiotensin Converting Enzyme (ACE) Inhibitory Peptides From
Atlantic Mackerel (Scomber scombrus) Fish
C KASASE', N, K. HOWELL', 'University of Surrey, United Kingdom

P225 Senso~ Evaluations within the IDEFICS Project
K. Knof , K. Suchecker', 'ttz Bremerhaven, Germany

P226 Astaxanthin Anti-atherosclerosis Partially Via Down-regulation of OxLDL
Receptor Expression and Block Monocyte Adhesion
Yi-Ting Shiu , Zwe-Ling Kong', 'Department of Food Sciences, Nationa/ Taiwan
Ocean University, Taiwan

P227 There is different content of immunogenic gliadin epitopes in various wheat
cultivars
A Konic-Ristic', O 00dig2, R Krstic3, S Jelic3, I Stankovic', Z Juranic3, '/nstitute 01
Bromat%gy, Facu/ty of Pharmacy, Serbia, 2Maize Research Institute, Serbia,3lnstitute
af Oncology and Radiology, Serbia

P228 Convenience and Gluten Free Products with Chick Peas
Gertrud Linsberger', Anna Pichler', Emmerich Serghofer', 'University af Natural
Resources and Applied Life Sciences, Austria

P229 Clinical trial of bifidogenic effect of the infant formulae with added inuline
N. M. Lugonja', O. S. Martinov2,S. O. Spasic2,G. Oj. Goj~ic-CVijOVic2,M. M. VrviC'·2,
'Facu/ty of Chemistry, University of Belgrade, Serbia, Department af Chemistry-
Institute af ehemistry, teehnalagy and metal/urgy, Serbia

P230 Effects of storage temperature on health-related compounds of fresh-cut
watermelon
G. Oms-Oliu', 1. Odriazala-Serrano', R. Soliva-Fortuny', O. Martín-Sellaso',
'University of L1eida,Spain

P231 Antioxidant potential and bioactive compounds in different profitable fractions
of apple, pear and peach fruits
M.A Rajas-Graü', N. Grígelmo-Míguel', R. Soliva-Fortuny', P. Elez-Martínez', O.
Martín-Selloso', 'University of L1eida,Spain

P232 Comparative content of some bioactive compounds and antioxidant activity in
by-products obtained from citrus juice extraction
P. Elez-Martínez', N. Grigelmo-Miguel', 1. Aguiló-Aguayo', R. Soliva-Fortuny'~ º'
Martin-Selloso', 'Universitat de L1eida,Spain

P233 Antioxidant properties and phenolic content of various Croatian honey
preparations '2. 2' . " .
J Piljac-Zegarac', T Stipcevic', A Selscak , L Valek , S Martlnez, Instltute RudJer
Boskovie", Croatia, 2Faeulty of Chemieal Engineering and Teehnology, Croatla

P234 Effect of Different Conservative Treatments on the Content of Bioactive
Molecules in Meat of Various Animal Species ,
G. Martino', V. Ponzielli', A. Maranella', M. Giuliani', O. Compagnone', L. Grotta ,
University of Teramo, Italy

P235 Conjugated Linoleic Acid (Cla) in Marchigiana Beef Meat Samples Produced in
Abruzzo , . .". .
G. Martino', V. Ponzielli', A. Maranella, G. DI Martlno, Umverslty of Teramo, /taly
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P236 Research on the Chemical-Nutritional Characteristics of Trout Samples after the
"Red-Mouth" Disease and Suitable for Consumption
G. Martino', V. Ponzielli', A. Maranella', L. Grotta', G. Zitti', 'University of Teramo,
/taly

In vitro test: Rapid method for the evaluation of infant formulae bifidogenic
eftect
O. S. Martinov', S. O. Spasic', G. Oj. Gojgic-Cvijovic', V. F. Matic', M. M. Vrvic'·2,
'Department of Chemistry- Institute of Chemistry, Teehnology and Metal/urgy, Serbla,
2Faeultyof Chemistry, University of Belgrade, Serbia

Seasonal Variations in Daily Dietary Macronutrient Intake of Pre-school Children
in Nurseries of Zadar Countr . 2'. .
J. Grzunov', M. Matek Sarié , J. Jurasovié2, M. Plasek, Instltute of Publle Health
la dar, Croatia, Croatia, 21nstitute for Medieal Researeh and Oeeupational Hea/th
Zagreb,Croatia, Croatia

Free Amino Acids and Biogenic Amines in Cheese Analyzed by Ultra
Performance Liquid Chromatography ¡UPLC)
H.K. Mayer', E. Fischer', G. Fiechter', BOKU - University of Natural Resources and
Applied Life Scienees Vienna, Department of Food Scienee and Teehnology, Food
Chemistry Division, Austria

Determination of Cows' Milk Percentage in Slovak Bryndza Sheep Cheese using
Isoelectric Focusin~ of g-caseins and RT-PCR
H.K. Mayer', C. Kern ,A. Weippl', S. Mayr', 'BOKU - University of Natural Resources
and Applied Life Seiences Vienna, Department of Food SClence and Teehnology, Food
Chemistry Division, Austria

Evaluation of Heat Load of Extended Shelf Life (ESL) Milk using Electrophoresis
ofWhey Proteins and RP-HPLC of Furosine and Native B-Iactoglobulin
H.K. Mayer', J. Meier', S. Raba', 'BOKU - University of Natural Resources and
Applied Life Seiences Vienna, Department of Food Science and Technology, Food
Chemistry Division, Austria

Characterization of conjugated linoleic acid and cholesterol content in Minhota
breed milk " ,
H.M.M. Ramalho', S. Casal', S.D. Campos, M.S.P.P Oliveira, REQUIMTE/
Faeuldade de, Portugal

P243 Roast degree influence in coftee beans vitamin E content and extract~b.ility
R.C. Alves', S. Casal', M.S.P.P Oliveira', 'Requimte/Faculdade de FarmacIa da
Universidade do Porto, Portugal
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P244 Speeiation Of Zinc In Pumpkin Seeds And Iceberg Lettuee
A. Ovca' .2,J. Stupa~, 'University of Lju~ljana, Gol/ege of Health Studies, Department
of Samtary Engmeenng, Slovema, Umvers/ty of Nova Gorica, Faculty for
Env/ronmental Sc/ences, Slovenia

P245 T~e ass~eiation of serum a.diponeetin level with the dietary, anthropometrie and
bloehemleal faetors aeeordlng to adiponeetin SNP 276G>T in Korean type 2 DM
HJ Park', JE Park:, HK Ryu2, HW Jung'.,WV Kim2, 'CJ cheiljedang Foods R&D,
Korea, Repubilc 0(, Ewha Womans Umvers/ty, Korea, Republic of

Cellular uptake of flavonoids: the role of bilitranslocase as a membrane
transporter
M. Terdoslavich', A. Vanz02,S. Passamonti', 'University of Trieste, Italy,2Agricultural
Institute of Slovenia, Slovenia

P246

P247 Characterization of venison nutritional quality by the quantification of
intramuscular total lipids, cholesterol and fatty acid profile
MAG. Ouaresma', 1. T,rig? Rodrigues', R. Pereira Silva', R.J.B. Bessa', J. P. C.
Lemos , J. A. M. Prates, Faculdade de Medicina Veterinária - CIISA, R. Prof Cid
dos Santos, Alto da Ajuda, 1300-477, Portugal

Cholesterol, fatty acid composition and total lipid contents in wild boar meat
from montado
M. A. ~. ,cuaresma', 1. Trigo Hodrigues', R. Pereira Silva', R.J.B. Bessa', J. P. C.
Lemos, 1Faculdade de Med/cina Veterinária - CIISA, R. Prof Cid dos Santos, Alto
da Ajuda, Portugal

P249 Iron Defieiency and Anemia in Children under Five Years in Sofia City
L. Rangelova', S. Petrova', 'National Centre of Public Health Protection, Bulgaria

P248

P250 ELlSAs for Naringenin and Hesperetin, two bioaetive compounds from eitrus
fruits
S Shinkaruk', V Lamothe', J-M SChmitter2,C Manach3 C Morand3 A Berard4

Université de Bordeaux, EA 2975 UBX1-UBX2-ENITA de Borde~ux Franc~
2Université de Bordeaux, IECB, CNRS, UMR 5248 UBX1-ENITA de Bordeau~ France'
31NRA Clermont-Ferrand Theix, UNH, UMR 1019, France 'CHU de Bo~deaux ~
Université Victor Ségalen Bordeaux 2, France, sUniversité de' Bordeaux, CNRS, UMR
5255 ISM, France

P251 Development and validation of an ELlSA for Glycitein, a weak phytoestrogen
from Soy
S Shinkaruk', V Lamothe', J-M Schmitte~, P Sauvant' M Degueil3 P Babin3

Université de Bordeaux, EA 2975 UBX1-UBX2-ENITA de Borde~ux Franc~
2Université de Bordeaux, IECB, CNRS, UMR 5248 UBX1-ENITA de Bordeau~ France'
3Université de Bordeaux, CNRS, UMR 5255 ISM, France "

P252 Characterization of Bovine Whey Hydrolysates Produced via Cynara
Carduneulus Aqueous Extraet
T. G. Tavares', M. Amorim', M. E. Pintado', F. X. Malcata', 'ESB - Universidade
Católica Portuguesa, Portugal

P253 Alph~-linolenie Acid ~nd Folate in Traditional Afriean Leafy Vegetables and
Posslble Health Beneflts to an Urban Black South Afriean Population
A.M. Van der Walt', D. Loots', M.I.M. Ibrahim', C.C. Bezuidenhout', 'North-West
Umvers/ty (Potchefstroom Campus), South Africa

P254 Aceumul~tion of grape polyphenols in the rat kidney
A. Vanzo, M. Terdoslavlch, S. Passamonti2, 'Agricultural Institute of Slovenia,
Slovenia, 2University of Trieste, Italy

P255 Evaluation of essential oil from red aroeira (Schinus terebinthifolius Raddi)
seeds on lipid peroxidation of broiler breast and thigh meat
Surama Freitas Zanini', Maria Regina Rodrigues', Geraldo Luiz Colnago', Eduardo
Yicente', Marta Silva', J.A. Barbará', 'UFES, Brazil, 2UFF, Brazil, 3UFPel, Brazil,
ITAL, Brazil

P256 Evaluation of length of eonjugated linoleie acid (CLA) supplementation of
broilers chiekens fed diets with two oil sources in the lipid content of chicken
meat and giblets
Surama Freitas Zanini', Geraldo Luiz Colnago', Eduardo Vicente', Dyeime R. Sousa',
Jamili Maria Suhet Mussi', Maria Aparecida Silva', 'UFES, Brazil, 2UFF, Brazil,3ITAL,
Brazil

P257 Evaluation of length of conjugated linoleie aeid (CLA) supplementation of
broilers chiekens fed diets with two oil sources in the oxidative stability of
chicken meat
Surama Freitas Zanini', Geraldo Luiz Colnago', Eduardo Vicente', Marta Silva',
Dyeime R. Sousa', 'UFES, Brazil, 2UFF, Brazil, 3ITAL, Brazil

P258 Effeet of dietary oregano oil and alpha-tocopheryl acetate supplementation on
lipid oxidation of broiler breast and thigh meat
Surama Freitas Zanini', Maria Regina Rodrigues', Geraldo Luiz Colnago', Eduardo
Vicente', Marta Silva', Dyeime R. Sousa', 'UFES, Brazil, 2UFF, Brazil, 3UFPel, Brazil,
'ITAL, Brazil

P259 An Evaluation of Nutrition Training at Level 2-4
M Blades', 'Nutrilion & Dietetic Services, United Kingdom

P260 Effeet of chelates-iron on interfacial properties of mil k proteins
T Guzun-Cojocaru', E Cases', P Cayot" 'Université de Bourgogne, France

P261 Development of a rapid and sensitive method for determination of isoflavones in
Trifolium pratense usin~2MSPDextra~tion .. , 2
T. Vlsnevschl-Necrasova ,S.C. Cunha , M.B.P.P.Ollvelra , E. Nunes, 'REQUIMTE-
Faculty Pharmacy, Portugal, 2CIBIO-ICETA-Faculty Science, Portugal

P262 A plant functional food qualit y control applied to phenolic content
Z. Gazdik', V. Reznicek', V Adam', 'Mendel University of Agriculture and Forestry in
Bmo, Czech Republic

P263 Liquid chromatography with electrochemical detection as a tool for evaluation of
antioxidant activity of plant tissues
Z. Gazdik', V. Reznicek', V. Adam', 'Mendel University of Agriculture and Forestry in
Bmo, Czech Republic

P264 Storage, Evaluation and Utilization Of Marjoram Essential Oil (Origanum
majorana L.~In Cueumber Pickling
A.Y. Gibriel, AA Hassan', F. Abd EI-Razik2, A, M. Shokr/, 'Food Science
Department, Faculty of Agriculture, Ain Shams University, Egypt, 2Agri Industrialization
Unit, Deserl Research Center, Egypt

P265 Optimization of the Automated SPME Method for the Analysis of Volatile
Compounds in Kama Using GC/MS
K Kaseleht', E Leitne~, 'Tallinn University of Technology, Estonia, 2Graz Universityof
Technology, Austria

P266 Comparison of the Composition of Honey and Beebread Volatile Compounds
V. Kaskoniene', P.R. Venskutonis', V. Ceksteryte2, 'Kaunas University of Technology,
Lithuania, 22Lithuanian Institute of Agriculture, Lithuania



P267 DGGE Based Monitoring of Microbial Changes in Pigs Gut Microbiota
A Petersson', K Domig', V Zimai', W ZOllitsch2, W Hagmueller3, W Kneifel',
'Oepartment ofr Food Science & Technology, Austria, 20epl. of Sustainable
Agricultural Systems, Austria, 3Agricultural Research and Education Centre Raumberg-
Gumpenstein, Austria

P268 Training in Food Safety - global perspective and approaches by a worldwide
driven NoE (EU-project MoniQA)
A Hoehl', G Schleining', W Kneifel', 'Oepartment of Food Science & Technology,
Austria

P269 Food Science and Environmental Health education in Malta, the last twenty five
years
A McElhatton', 'Institute of Health Care, University of Malta, Malta

P270 Resistant Starch Based Oral Rehydration Solution for the Treatment of Cholera
Orly Niderman-Meyer', Eyal Shimoni', Yechezkel Kashi', 'Technion-Israellnstitute 01
Technology, Israel

P271 Quantitative Analysis of Mercury in Chub Mackerel Samples: Influence of
Gender and Size
A. C. Silva'·2, S. Morais', C. Delerue-Matos', M.B.P.P. Oliveira2, 'REOUIMTE/lSEP,
Instituto Politécnico do Porto, Portugal, 2REOUIMTE/Faculdade de Farmácia da
Universidade do Porto, Portugal

P272 Accelerated Solvent Extraction for the Analysis of Polyacetylenes in Carrot Root
(Daucus carota, cv Nerac) by High Performance liquid Chromatography
Ashish Rawson'·2, Padraig McLoughlin', Nigel Brunton', Maria Tuohl, 'Ashtown
Food Research Centre,Ashtown, Ireland, 2National University of /re/and Galway,
Ireland

P273 Relationship among fatty liver, adipose tissue distribution and metabolic profile
in moderately obese children: an ultrasonographic study.
M Chiloiro', G Riezzo', S Chiarappa2,M Correale', V Guerra', MR Noviello', '/RCCS
"S de Bellis", Italy, 2Hospital ;"S. Maria degli Angeli", Italy

P274 Influence of oregano oil (Origanum vulgare l.) on intestinal microbiota of broiler
chickens
Surama Freitas Zanini", Marcos Santos Zanini', Geraldo Luiz COlnago2,Maria Regina
Alves Rodrigues3

, Jamili Suhet Mussi', Dyeime Ribeiro Sousa', 'UFES, Brazil, 2UFF,
Brazil, 3UFPel, Brazil
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[K1.01]
The Future of Food Science in Europe

Brian McKenna
University Gollege Dublin, Ireland

In looking to the future of Food Science in Europe, the industry, its products and its major
inputs in the form of R&D and scientific manpower will be considered.

A positive aspect of the European food industry is that it serves a very large market of 480m
consumers with high quality products, has relatively few safety concerns and has a large
turnover of €836billion. However, it is very fragmented and is spread over 280,000
enterprises, mostly SMEs, and while the internal market is robust, it global export market
share has declined from 24% to 20% over 10 years and Europe is now a net importer of food.
More problematic is the low level of investment in R&D, currently only 0.24% of total output.
This is likely to cause increasing problems for the European industry over the coming years.
While the level of industrial participation in R&D is low, investment in R&D at both EU and
national level has been particularly buoyant. The paper will review the trends in this
investment and the major topics under consideration. The paper will also consider trends in
process technologies, both science driven technologies and society driven ones and the
author will attempt to predict the future trends in this field.

As far as scientific manpower is concerned, some parts of Europe are experiencing difficulty
in attracting candidates to classical food science and food technology/engineering degree
programmes while intake levels to programmes on nutrition and health are booming. While
society requires more of the latter, this mismatch with the requirements of the industry is
giving cause for concern.

Finally, future trends in the foods themselves will be reviewed, in particular the trends in
functional foods.

Brian M. McKenna
Emeritus Professor of Food Science
UCD - University College Dublin, Ireland

Originally a Chemical Engineer

Professor of Food Science (1989-2008)
Principal, UCD-College of Lile Sciences (2004-2008)

Former Vice-President for Planning and Development of UCD
Former Dean of Postgraduate Studies

Editor - Journal of Food Engineering (1988 to 2007)
President (2005-2007) European Federation of Food Science & Technology
Invited keynote speaker at 3 to 4 congresses per annum

Research Interests:
Physical properties of foods; Rapid chilling of beef and lamb; Meat texture; Food Safety and
Shelf-life prediction of foods; Radio frequency heating of foods; Formulation of functional
drinks; Drug delivery in foods.

Publications:
12 books and approx 100 papers



[K1.02]
ETP Food for Life: Strategic Research Agenda & Implementation Plan

Jan Maat
Unilever R&O, Netherlands

The European Technology Platform (ETP) Food for Life was created under the auspices
of the Confederation of the Food and Drink Industries of the EU (CIAA) in 2005 to strengthen
the European-wide innovation process, improve knowledge transfer and stimulate European
competitiveness across the food chain. The vision of the ETP, published in July 2005, aims at
an effective integration of strategically-focussed, trans-national, concerted research in the
nutritional-, food- and consumer sciences and food chain management so as to deliver
innovative, novel and improved food products for, and to, national, regional and global
markets in /ine with consumer needs and expectations.

The European Technology Platform Food for Life has developed a Strategic Research
Agenda (SRA) following an extensive programme of national, regional and web consultations
with its principal stakeholders (consumers and society, industry, academia and the research
community). This SRA represents the priorities for research, communication, training and
knowledge transfer in the food sector for the coming years as a basis for improving the
competitiveness of the largest manufacturing and distributing industry in Europe, as well as
ensuring that European citizens are supplied with a healthy, safe, varied, affordable, ethically-
produced and environmentally-sensitive food supply. If the SRA is to have maximal impact,
the research effort must be innovation-driven rather than simply research-Ied and this
poses many challenges to the European research system.

Effective knowledge generation and knowledge exploitation are essential in driving the
innovation agenda. This SRA addresses both of these elements in order that the ETP Vision
can be fully realised. Research priorities have been identified that cover all scientific and
technological areas that are relevant to the production, manufacture and distribution of food
with specific altention being paid to identifying the social (consumer) science studies that are
necessary if the consumer's desires and trust in the food supply are to be me!. The detailed
research challenges have been defined in six key areas .. These are:

1. Ensuring that the healthy choice is the easy choice for consumers,
2. Delivering a healthier diet,
3. Developing quality food products,
4. Assuring safe foods that consumers can trust,
5. Achieving sustainable food production, and
6. Managing the food chain.

Nonetheless to ensure that the ETP's programme is effectively implemented at the European
level it has been necessary to further prioritise these challenges according to:

the importance of the societal challenge,
the economic impact, and
the need for a major, long-term investment in multi-disciplinary, multi-national knowledge
generation and dissemination.

When these criteria are applied, three key thrusts emerge; these involve research training
and technology transfer that will lead to improved competitiveness of the agro-food industry
by developing new processes, products and tools tha!:

A. Improve health, well-being and longevity,
B. Build consumer trust in the food chain, and
C. Derive from sustainable and ethical production.

Focus on these thrusts will lead to a quantum leap in new innovation opportunities if
encompassed through a European food research strategy. They must be implemented
effectively, and with sufficient resources made available to deliver outputs over the next
decade and beyond. These thrusts will be addressed in detail in a subsequent ETP Food for
Life Implementation Plan '

••••••••••••••••••••••••••••••••••••

Key messages:

1. Agro-food sector largest manufacturing sector in the EU, yet under threat .from
competition from upcoming markets (BRIC) and USA especlally In areas of predlcted
growth. . .. .. .

2. Organisation of knowledge generation and dlssemlnatlon In thls sector 15 NOT
optimal in Europe (multiple funding sources, not focussed around Innovatlon
opportunities) . . .. .

3. Potentially large impact of innovation-driven R&D actlvltles In food ..& health,
consumer trust and sustainable food production foreseen on both compelltlveness of
sector as well as on well-being of society

4. Challenges to be met NOT reflected in funding level and priorities in current
Framework program for the area -+ targeting on key thrusts and Increase of overall
investment (inc EU Framework Programme) necessary

5. Vision and Strategic Research Agenda are consumer focussed, well supported by all
stakeholders in the food chain (farmers-industry-retail-consumer) as well as
academia and targeted on areas of greatest economic and social importance for the
future

6. National Platforms have been created to mobilise national funding and align activities

Jan Maat

Director External Research
Unilever Research & Development Vlaardingen
Olivier van Noortlaan 120, PO Box 114,
NL - 3130 AC Vlaardingen
Tel +31 104606142, Fax +31 104605829
jan. maat@unilever.com
http://www.unilever.com

As Director External Research (Foods) Jan Maat is responsible for the External Research
Strategy for Unilever Foods Research. He has been leading a core team, that founded the
European Technology Platform Food for Life, of which he is currently chalnng the Operatlonal
Committee.

Jan Maat joined the Unilever Research & Development Laboratory at Vlaardingen in 1980.
Following several years of research in the area of Blotechnology as a tralned molecular
biologist, he was promoted to the position of section manager Blo- & Immunochemlstry. In
1991 he moved into the more applied research area by taklng leadershlp of the Bakery
Products section; later on he also became responsible for the Bakery R& D programo From
1999 till 2000 he was Head of the Innovation Centre Bakery at Aartselaar Belglum. After the
sale of the Bakery Division he moved into his current function.

Jan Maat (1952) studied chemistry at the University of Leiden, the Netherlands, where he
also received his PhD-degree (cum laude). He has been working as a post-doctoral fellow at
the University of California at San Francisco (U.SA) in the group of Prof. Herbert Boyer.
From 1988 till 1997 Jan Maat also had a special chair as Professor of Blotechnology at the
Free University of Amsterdam, the Netherlands.

Key networks and memberships: .
• Chairman of the Operational Commiltee of the ETP Food for Llfe
• Chairman of the Board of the Foundation European Masters Degree in Food Sciences
• Member of various Advisory Boards of Universities

mailto:maat@unilever.com
http://www.unilever.com
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[K1.03]
Food Structures for Nutrition, Health and Wellness

Stefan Palzer
Nestlé, Switzerland

Consumers are increasingly demanding healthy, nutritious and natural food products which
are ecologically and ethically produced. Depending on the product category and the targeted
consumer health concern, nutrition and wellness aspects can be linked to different product
attributes like low energy density, high content of whole grain and milk as well as an addition
of micronutrients and bioactives. However, the corresponding products often show sensorial
deficiencies or a limited physical and chemical stability. As shown during the presentation,
some of these issues can be solved by an appropriate design of the supra-molecular and the
micro structure of the given food product.

A reduction of the volumetric energy density of a defined food product can be achieved by
increasing its air and moisture content or by decreasing its sucrose and fat contento Liquid
and solid foams are obtained by incrementing their air content. An increasing amount of water
can be bound in a food matrix through emulsion or gel structures. Such disperse systems can
be stabilized by surface active molecules and particles positioned at the interphase.
Decreasing the sugar and fat content of a product affects its sensory properties. By
structuration of the product matrix it is possible to compensate for the elimination of sugar and
fa!. For instance a fat-like texture can be provided through micro-particulated proteins or
hydrocolloid structures. Furthermore the creamy texture of low fat foams (e.g. low-fat ice
cream) can be enhanced by reducing the mean diameter of the air bubbles.

Heal!hier food products can also be made by controlling the energy release from the food
matrix during digestion. Food characterized by a controlled energy release ensures a low
Glycemic index and is thus more suitable for diabetic consumers. Furthermore, a more
constant supply of energy during digestion might influence satiety and physical performance.
Controlled release of energy from food structures can be obtained by a smart design of
interfaces or by modification of supra-molecular structures.

Enriching food products with vitamins, minerals or bioactive plant substances involve the
dispersion or dissolution of the active substance in the food matrix. An additional challenge is
the stabilization of the active molecules. Since they often tend to oxidation and other
degradation reactions such substances need to be protected against oxygen and light. They
also have to be separated physically from potential reaction partners. In the past years
several encapsulation systems for the dissolution and stabilization of such substances in
liquid or solid products were developed. Alternatively the food matrix itself can be designed to
protect the active molecules. The active substance can be encapsulated by mel! extrusion,
compaction, spray chilling and spray drying. Bioactives or micronutrients can also be
encapsulated by spray granulation and coacervation. In addition the produced powder
containing the active molecules can be agglomerated or coated. In liquid systems active
molecules can be delivered and stabilized through emulsion or micellar structures. Moreover
emulsion structures can be applied to enhance the bioavailability of active components.
Another consumer trend linked to nutrition and health is naturalness. Formulations composed
of natural and thus less purified raw materials are often physically and chemically less stable.
Their stability can be improved by means of structuration. Protecting layers can be applied,
stabilizing components can be added to the recipe and the supra-molecular structure of single
ingredients can be changed.

We can conclude that during development of healthier food the products structure has to be
adapted to the changed composition. A targeted structuration of food can partially
compensate for the elimination of fat and sugar. Furthermore structuration of the food matrix
is an important tool to improve the stability of healthier formulations and finally it might be
used to enhance the bioavailability of micronutrients and bioactives.

Stefan Palzer
Chemin de Vulliette 29g bis
Chalet a Gobet
1000 Lausanne/Switzerland

stefan.palzer@rdls.nesUe.com

Professional experience: '''' .
08/89 - 07/91 Apprentice ship as beverage technologlst, Lowenb:au~rel, Trter/G .
10/90 - 12/90 Apprentice ship as maltster, Ma/zerel Frtedrtch Welsshelmer,

Andernach/G
Quality specialist, Bitburger Brauerei Th.Simon, Bitburg/G ..
Senior lecturer for apparatus design and mechanlcal engmeenng
(Akademischer Rat auf Zeit (C1)) at the chair for Process Engineering at
the Technica/ University of Munich; research in the field of partlcle
technology and apparatus design
Project manager for dehydrated culinary products Nestle Product
Technology Center Kemptthal/CH
Project manager and team leader for powdered culinary products
(team of 7 people) Nestlé Product Technology Centre Smgen/G
Manager technology group (team of 17 researchers and product
developers) responsible for global development of processes and
ingredients for NesUé food products and all food related external
research collaborations
Nestlé Product Technology Centre Singen/G
Head of Food Science & Technology at NesUé (Manager of the
department "Food Science & Technology" which is a part of the Nestlé
Research Centre in Lausanne/CH (responsible for a team of 123
researchers and a budget of 17-18 Mio CHF/y)

08/91 - 10/91
06/97 - 08/00

09/00 - 10/03

11/03 - 12/05

01/06 - 08/07

from 09/07

Awards received:
• award from the Federation of the Chemicallndustry for the best A-Ievels results of the

graduates from the Hindenburg Grammar School with main subject chemistry
scholarship of the Technical University of Munich (1994-1996) .

• award from the Technical University of Munich for the best graduatlon results of the
academic
year 1995/96 ("Max Kettner Prize 1997") .

• award from the German Society for Chemical Apparatus, Chemlcal Technology and
Biotechnology (DECHEMA) for a fast and efficient study (DECHEMA Student Pnze 1997)
award from the Association of the Milk Scientists and Food Technicians for the best
dissertation of the academic year 1995/96

Memberships:
• Member of the committee "Agglomeration technology and bulk solids handling" of the

German society for process and chemical engineering (Fachausschuss "Agglomeratlons
und Schüttguttechnik" GVCNDI)

• Member of the committee "Food process engineering" of the German society for process
and chemical engineering (Fachausschuss "Lebensmittelverfahrenstechnik" GVCNDI)

• Board member of the "Europea n Working Party on Agglomeration" (European federation of
chemical engineering EFCE)

• Member of the German Society for Chemical Engineering and Biotechnology (DECHEMA)
• Member of the German society for food technology (GDL)
• Member of the scientific committee of the Research Association of the German Food

Industry (FEI)

mailto:palzer@rdls.nesUe.com


[K1.04]
The Situation and Perspective of the Food Safety Sector in Albania

Valbona Paluka
Ministry of Food, Agriculture and Consumer Protection, Albania

Albania is involved in the stabilisation association agreement and is going to fulfill all
requirements in the food safety field.

We are as a department in the.Ministry of Agriculture Food and Consumer Protection, but the
EU has supported us wlth 3 mllllon Euro to establish the infrastructure and the structure of a
legal frame for the settlng up 01 Natlonal Food Safety Authority. Consumer protection is going
through salety product.

PhD. Valbona Paluka General Director of Food Safety and Consumer Protection Department
In MoAFCP slnce 2005, Englneer chemlst and Food quality safety control experto

Finished university in Tirana, Albania in 1988. Postunivertsity in Germany by Carl Duisberg
Gesellschaft.
1988 - 1992 as a quality manager in Fish processing factory.
1992 - 1996 in Germany.

After coming back from Germany I have worked in Laboratory field, in agroproccesing,
HACCP and ISO standards.

I worked as local expert by GTZ, FAO.

Now J'minvolved in the establishment 01 National Food Authority in Albania.

[K1.05]
Physical Properties Changing During Food Processing

Andrzej Lenart
Warsaw University of Life Sciences, Poland

••••••••••••••••••••••••••••••••••••

Physical properties of raw materials, semi-finished products and final products feature an
essential role in the process engineering 01 lood industry. The knowledge of these properties
is important in order to create a model of the considered processes, design machines and
food production lines as well as to operate them.

Several food properties which are important in the process engineering are generally delined
as physical properties: material ability to flow, resistance to mechanical damages, extraction
simplicity of specific ingredients from the ceJlular Iiquid, ability to heat conduction and
accumulation, efficiericy of carrying out the phase transition for a given structure, ability to
adsorb particles on surface or to move them in an electric field.

Physical properties 01 raw materials, semi-finished products and final products used in or
obtained by food industry are not easy to clearly define and apply. The reason lays in the
plurality of factors which determine these lood properties. They depend on production
conditions of raw material (climate, soil, cultivation method or leeding), species or race
variety, biological activity of cells, processing methods and applied parameters as weJl as
machines and production Iines that were used.

Technological processing of raw materials into final products generates specific physical and
chemical changes 01 loods. Understanding these changes, and consequently getting
acquainted with the physical properties of raw materials, semi-finished products and linal
products, provide a correct interpretation 01 unit operations and need to be taken into
consideration by engineers in their calculations relating to machines and production lines.

Prof. Andrzej Lenart was born in R¡¡¡bowo (Poland) in 1949. M.Sc.,
Ph.D. and habilitation degree in Food Technology he obtained at
Warsaw Agricultural University (SGGW). In 1972 he joined Warsaw
Agricultural University and has kept position full professor since 2001 at
Food Engineering and Process Management Department. In 1996 the
President 01 Polish Republic nominated him as the Professor of
agricultural sciences. Andrzej Lenart took position as the Dean of Food
Technology Faculty (at present Faculty of Food Sciences) at Warsaw
Agricultural University (at present Warsaw University of Lile Sciences)
from 2002 to 2008.

The major research activity area is dewatering and drying of food materials. Also physical
properties of loodstuffs and lood powder technology are his research objectives. He is
especially interested on mass transler and modilications 01 mechanical and sorption
properties 01 Iruits and vegetables during osmotic dehydration and dehydrolreezing as well as
convective and microwave drying.

Prol. Andrzej Lenart leads EU and nationally lunded research projects. He has also
experiences in Tempus and Socraters teaching projects. He is member 01 Food Sciences
Committee 01 Polish Academy 01 Sciences and other associations.
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[K1.06)
Processing of Multiphase Food Structure with Tailored Characteristics

Erich Windhab
Institute o( Food Science and Engineering, Switzerland

Future food product properties will be more specifically tailored according to functions of
Individual consumer benefit ("personalized food"). Respective property functions are
determined by consumer's Preference, Acceptance and Need. Related PAN-profiles of
consumer~ p~ovide the guideline for individualized food development. "Preference" relates to
consumer s Individual choice from a diversity of foods with respect to sensory quality
chara~,tenstlcs, m~~ds, clrcumstances of eatlng but also convenience, ethnic aspects and
~nce. "Acceptance deals wlth safety Issues, tracking and tracing as well as ethical aspects.
Need finally stands for nutntlonal value, health aspects but also food supply requirements.

If tailored food properties fitting to PAN profile functions shall be designed, their relationship to
food structure from the molecular to the macroscopic scale has to be made quantitatively
avallable and then be further translated Into process design and processing conditions.
Oenved Property - Structure - Process rela-tionships form the core of the future oriented
process design scheme introduced.

Two property aspects, concerning texture (i) and release (ii) are exemplary selected in order
to demonstrate th~ powerful impact of. tailored multiphase-structure with respect to its
Important charactenstlcs on the macro-dlsperse (i), mesa (ii) and molecular (iii) structure
length scales.

New flow processing technologies for multiphase food structure tailoring, a rotating
membrane process (ROME) and an ultra-Iow temperature spray chilling process (ULTSCH)
have been developed wlth speclal regard to narrow size distributions and adjustable
morphology of respective functlonal structure elements on the different size scales of interest.
The development of these technologies has been based on a coupled experimental,
numencal slmulatlon and ~odelling approach with focus on drop I bubble dispersion
processlng In well defined mlxed laminar shear/elongation or turbulent flow fields.

Microfluidics demonstrated to provide a powerful platform for such process and related
product structure development from which design criteria for continuous processing
eqUlpment were denved, and up-scaled (pilot scale) devices constructed.

In addition resulting products (emulsion/foam structures and micro capsules) and their
consumer relevant functional properties will be demonstrated.

Erich Josef Windhab
Prof. Or.- Ing.

1984-88
1980-85

1985-91

Education in Chemical Engineering (Univ. of Karlsruhe, O)
PhO (Inst. of Mech. Eng. and Applied Mechanics (Univ. of
Karlsruhe)
Build up / vice director - of German Institute of Food
Engineering OIL (Quakenbrück, O)
Lecturer (PO) at University of Munich, O (Germany); Fluid
Oynamics I Rheology
Full Professor for Food Process Engineering at Swiss Federal
Institute ofTechnology, Zürich (ETH)

1988-93.1

Since 1992

Recent awards
2004 Blaise Pascal Medal (European Academy of Sciences)
2005 Int. Nestlé Innovation Award

Scientific Publications:
Scientific Presentations:
Patents:

ea. 250 peer reviewed
ca. 420 (ea. 220 invited)
ca. > 70

[K1.07)
Glass Transitions in Food Process and Product Development

Yrjo Roos
University College Cork, Ireland

The noncrystalline and nonequilibrium state of food components in confectionary as well as
extruded, dehydrated and frozen foods is well recognized. Formation and stabilization of the
noncrystalline states of hydrophilic components are olten fundamental in proper control of
manufacturing processes and product shelf-life. Large scale manufacturing of stable
dehydrated dairy foods and frozen dairy desserts, as an example, is not possible without
stabilization of amorphous lactose against stickiness and crystallization. Furthermore,
plasticization of food components in extrusion and frying and the formation of crispy
structures of cereal foods are based on loss of plasticizing water and the development of
glassy membranes by hydrophilic solids. Freeze-drying, spray drying and agglomeration are
examples of advanced food processes which use proper control of temperature and water
content of food solids to either maintain glassy states (freeze-drying) or manipulate
plasticization to obtain (agglomeration, spray drying) glassy food solids. The development of
new methodology for understanding food systems, such as advanced microscopic techniques
(atomic force microscopy, confocal microscopy, Raman microscopy), allow characterization of
food systems at nanoscale and they provide information of food component properties,
molecular interactions and local differences in component behaviour. Such data can be used
in the design of advanced food structures using novel scientific approaches. These provide
product development with opportunities, inciuding the development of functional foods and
structures for nutrient delivery with enhanced protection of functional and active food
components. Much further information, however, is needed on the role of phase and state
behaviour and molecular interactions in dehydration of emulsions and of food components in
the control of stabilization, release and bioactivity of food components. The future process
and product development in the food industries require systematic use of state transition data
to produce and stabilize novel food structures and components with desired stability and
sensory properties.

Yrjo H. Roos is Professor of Food Technology (1999-) and Head (2003-)
in the Department of Food and Nutritional Sciences, and Dean, Faculty of
Food Science and Technology (2003-), University College, Cork, Ireland.
He is a native of Finland with MSc in Food Chemistry and Technology
(1982) and PhO in Food Technology (1987) from University of Helsinki.
He worked in Oairy Industry (Valio/Kuivamaito Ud) as Project Manager
(Baby Food Powders; Butter Production; Freeze-Orying; Spray Orying)
(1987-1989) and consultant (1989-1991). He was Postdoctoral Associate
in the Oepartment of Food Science, Rutgers, the State University of New
Jersey, USA (1989-1991) and carried out research on water relations and glass transitions in
food systems with Professor Marcus Karel. He served as Professor of Food Technology
(1991-1992) and Professor of Cereal Technology and Head of the Department (1992-1993) in
Oepartment of Food Technology, University of Helsinki. He was appointed as Senior
Research Fellow in the Academy of Finland for two subsequent periods (1992-1995 and
1995-2000). Professor Y. H. Roos has an extensive track record of international collaborative
research in the EU R&O Fourth Framework Programme, Finnish and Irish national
programmes and industry. He is the sole author of one book and editor of two other published
books and author of about 100 peer reviewed, original research papers, over 80 reviews and
articles, and about 150 abstracts and presentations. He appears on ISIHighlyCited.com as a
highly cited scientist in the field of Agricultural Science. His research interests are in
crystallization, freezing, dehydration, encapsulation, reaction kinetics, state transitions and
water relations of food and related systems. He is an elected member of the Central
Committee of International Symposium of Water in Foods (ISOPOW) and member of several
international scientific organizations. He is co-editor of one Journal and a member of editorial
boards of five Journals and Book Series. He is a frequent reviewer of books, research
articies, theses and proposals for more than 50 Journals and Institutions. He has supervised
>20 MSc and PhO students and numerous visiting students.
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[K1.08)
Towards Sustainable Food Production

Thomas Ohlsson
Consultant, Sweden

Presently many lood production systems are not sustainable, as illustrated by many studies
locusing on lile cycle analysis 01 different lood products. The production systems are heavily
relying on lossil luel input and on the use 01 chemicals aids. There is also very substantial
waste in the system during the transler 01 the lood lrom agriculture production to the stomach
01 the consumer.

Future lood production systems need to be more sustainable, which will require solutions to
create synergies between the pillars 01 sustainability; economical growth, environmental
protection and social responsibility. Improved methods lor assessing sustainability are
needed which should be used to analysis the present food production systems both local and
global food chain. Setter understanding 01 the sustainability 01 the present lood chains will
also contribute to direct the development 01 luture possible systems, for example using
scenario lechniques.

Already many practical solutions to improving the sustainability 01 lood production systems
have been designed and established. Also improvements and innovation in resource
conservation e.g. 01 energy and water is an important contribution to improved sustainability.
More research is needed to lurther improve the waste minimisation and reprocessing.

In this presentation both examples 01 the present knowledge 01 the sustainability 01 lood
chains will be given together with directions lor lurther research.

Protessor Thomas Ohlsson retired last year Irom the position as
director 01 a research group on Environmental and Process
Engineering and Vice President 01 SIK-The Swedish Institute 01
Food and Siotechnology in Gothenburg, Sweden, where he since
1969 has held a number 01 research and administrative positions. He
now acts as senior advisor to SIK. He has done research on lood r

processing and manulacturing technologies and also environmental
and sustainability assessment 01 lood production systems and products.

Thomas Ohlsson was president of EFFoST for the period 2002-2005 and is a Fellow of the
International Academy 01 Food Science & Technology. He is a member 01 the operational
group 01 the Food lor Lile technology platform and the advisory group for theme 2 (Iood,
lisheries, biotechnology and lorestry) in the EU frame work programme number 7.

[K1.09)
Serving Consumer Demands: Consumer needs tor affordable tood ot good qua lit y and

diversity
Vlasta Pili¿ota

University of J. J. Strossmayer in Osijek, Croatia

••••••••••••••••••••••••••••••••••••

What do consumers really want today? What are their concerns?

Food has a powerful impact on human physical, mental, emotional and spiritual well-being
and this is reflected on in many new nutritional approaches.

Consumers expect a steady increase in quality, safety and diversity 01 lood. Consumers'
perception of lood quality is a dinamic variable. It might locus on products, process~s,
process management or on management issues such as falrness In trade, worklng
conditions, environmental consciousness, or the origin of products. .
Despite the fact that lood has never been saler, it seems that consumers are conslderably
uncertain, anxious and increasingly critical about the safety of thelr lood.

Soth growing demand lor safer, healthier and higher food quality, and at consumers' concerns
about global warming and environment protection necessitate a more Intenslve and closer
collaboration 01 lood scientists and technologists, engineers, and others, In order to use
inlormation from the fields 01 biophysics, informatics, nanotechnology, nutritiogenomics, and
medicine, to address all social and economic challenges.

Understanding consumer behaviour as a major lactor in the competitiveness 01 lood indust~
and the impact 01 lood on health, and well-being, the locus should be placed on consumers
perception and attitudes towards lood, understanding of societal trends, and Identlficatlon of
food choice determinants and consumer access to lood.
Most of the food available to the consumers are both processed and packed. To ensure a
high level 01 protection of human health and consumers' interests in relation to food, the basic
task should be to provide an integrated approach «from fork to farm» covenng all sectors of
the food chain, including feed production, primary productlon, food processlng, transport, and
retail sale.

The final goals to be required referred to new flexible enterprise relationships that will connect
further lood products and process development with consumers' needs, based on research
results obtained in respective lundamental disciplines.

Prot. Vlasta Pilizota, was born in Osijek, Croatia. She received her S.Sc. in
Food Science at the University of Osijek, M.Sc. degree in Chemistry, at the
University of Zagreb and Ph.D. degree in Siotechnology, Irom the
University 01 Zagreb in 1985.
She has tought many undergraduate and post-graduate courses related to
the lood technology, Iruit and vegetable processlng and preservabon,
development of new food products, rapid methods for food detectlon,
managment with waste in food processing industry.

She was the Vice Dean and Dean 01 Faculty of Food Technology, University of J. J.
Strossmayer in Osijek.

She is member of a lew international and national prolessional associations (Le., 1FT-USA,
IFPA-USA), and full member of Croatian Academy of Sciences and Arts (HAZU).

She has been named as a national representative in SCAR (Standing Committee on
Agricultural Research, EU) till 1 October 2007, when she joined EU. Commisslon as a
Seconded National Expert in DG Research, Unit Food, Health and Well bemg, for one year.
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[K1.10]
Food Science, Innovations and Food Chain Management Responsibility

Gerhard Schiefer
University of Bonn, Germany

The food sector is faced with many challenges that, in turn, may jeopardize its long-term
ability and responsibility to serve the food needs of mankind, i.e., assuring the provision of
affordable food that is safe and of the quality and diversity consumers expect while operating
within the relevant boundaries set by environmental, social, and economic considerations.

Oevelopments in demographics, a diminishing production base, changes in diets, population
growth, urbanization, water shortage, climatic changes, energy shortage, and energy
competition characterize some of the issues that the sector needs to deal with. The sector's
ability to meet these challenges without compromising on consumers' and the society's
expectations characterizes its competitiveness. From a global perspective, the food sector is
indispensible and not challenged for its sustainability. However, the competition is between
process alternatives in production and trade and their ability to meet the challenges while
preserving the diversity of lifestyles and expectations.

With the many challenges ahead, the dynamics of the food sector is a prerequisite for serving
its responsibility. Research and new developments in various fields of food science and
beyond are the basis on which to build. However, any new discoveries need to be
appropriately integrated into the whole food delivery process that reaches from farms to the
consumer to fully utilize the potential inherent in the discoveries. It is only through this
integration that discoveries become innovations that contribute to the sector's dynamic
development. The integration requires a chain encompassing view, an understanding of
dependencies and where necessary, a coordination of activities across enterprise borders.
This is the challenge of food chain management which supports the identification of
coordination needs and the adjustment of delivery processes by enterprise actors along the
lood supply chain.

There are numerous examples from inside and outside the food sector where scientific
discoveries with high improvement potentials lailed to reach its potential through failures in an
appropriate integration into the value chain. The paper will discuss some of these examples
and also reflect on 'forgotten discoveries'.

A present example involves discussions on the development of a broader range of products
that could serve a variety of more specific needs of consumer groups. While this is first of all a
lood science challenge, its acceptance by retail requires new approaches in delivery concepts
that avoid overburden of retail outlets which, in turn, might influence product design, etc. The
discussion highlights the need for an interdisciplinary view and especialiy the need lor a
closer link between lood science initiatives and food chain management competence.

Dr. Gerhard Schiefer is Professor in Business Management and
Director of International Center for Food Chain and Network Research at
University of Bonn. He has an MSc in Agricultural Economics and a PhO
in Economics. He served as professor at universities in Kiel, Hohenheim
and, up till now, at University 01 Bonn. International research
engagements involve longer term visits at, a.o., Stanford University,
Harvard Business School, and University of Florida. Further activities
inelude engagements as, a.o., founding president of the 'European
Federation for Information Technology in Agriculture, Food and the
Environment (EFITA)', initiator and coordinator of the 'International Network for IT in
Agriculture (INFITA)' with international member organizations FAO, IAALD, CIGR, AFITA,
EFITA, and PanAFITA; editor and member 01 editorial boards of a number of international
journals. His research focuses on quality, sustainability, management and organizational
issues around agribusiness and agri-food supply chains. Latest activities involve the
establishment and organization of the multi-disciplinary annual 'International Forum on
System Dynamics and Innovation in Food Networks' in InnsbrucklAustria.
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[K1.11]
Key trends in Nutrition and Health: What are the consequences for the Food Industry?

Wim Saris
Maastricht University, Netherlands

So far the food industry has locused attention to deliver tastelul and safe foods. However
consumers are increasingly aware about the health related nutritional issues. Changes in
dietary fatty acid intake was one of the lirst examples in order to reduce cardiovascular
disease. Looking at the change in food behaviour related to the mtake of n-3 and In particular
n-6 unsaturated fats, one can conclude that the consumer health awareness is great and is
stili growing. Nowadays several trends can be observed all related to functional food with
extra functions beyond normal healthy nutrition. Examples are phytosterols, problotlcs and the
trend for personalized nutrition. Also more legislation is now installed to regulate health
claims. But the major chalienge lood industry wili face in the coming centuries is without doubt
the pandemic increase 01 the obesity problem. It will force the food industry to react pro-active
in order to avoid legal aliegations such we have seen in the tobacco industry. It means that
the developrnent of new products as well as the updating of existing products will shift from
tasteful and safe food to tastelul, safe and healthy food. It is not acceptable to give the
excuse that it is the consumers own responsibility what he or she will select to eat.

Professor Wim H.M. Saris (1949) earned his degree in Human Nutrition
at the Agriculture University of Wageningen and his MO degree at the
Catholic University of Nijmegen. His PhO thesis (1982) was related to
Nutrition, Physical Activity and Fitness in children. He then joined the
Medical and Health Science laculty of the Maastricht University where he
was appointed as Professor of Human Nutrition in 1988. In 1992 he
initiated the Nutrition and Toxicology Research Institute NUTRIM and
was the scientific director till 2005. In 2005 he part-time joined OSM as
Corporate Scientist Human Nutrition at DFS, The Netherlands.

Major research interest is energy metabolism and substrate utilization under different
conditions, such as athletic performance, obesity, type 2 Diabetes and cancer,. wlth a
particular emphasis on the development of functional food solutions. Furthermore, he IS~ctlve
in the field of general human nutrition, such as bone metabolism, gene - nutnent Interactlon In
the gut and genetic susceptibility in relation to nutrition (Nutrigenomics).

He is author or co-author 01 7 books and over 400 scientifically relereed articles dealing with
topics like nutrition, obesity, type 2 diabetes, exercise physiology: cancer cac~exia and
nutrigenomics. He serves on the editorial board of several sClentlfic, nutntlonal and
physiological journals. He served many national and international committees among others
the Dutch Health and Nutrition Council and the Recommended Oally Allowances commlttee
and the Scientific Committee on Food (SCF now EFSA) of the European Commission in
Brussels and European Technology Platform initiative "Food for Life".

Furthermore, among a number of EU research Framework projects; he is coordinator of the
EU integrated research project DiOGenes "Diet, Obesity and Genes" which is the largest
running obesity related research program in the EU framework programo
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Use af human-derived hepatama eelllines far deteetlng human dietary mutagens, ea- and anti-

mutagens: An alternative system to the use of vertebrate animals
FirouzOarroudi

Leiden University Medical Centre, The Netherlands

F. Darroudi', V. Ehrlich2,A. Wuillot', T. Oubois', S. Knasmuelle,z,V. Mersch-Sundermann3
Oepartmentof Toxicogenetics,Leiden UniversityMedicalCentre, Einthovenweg20, 2300RC,Leiden.

The Netherlands,20ivisionInstituteof CancerResearch,Oepartmentof Medicine,MedicalUniversityof
Vienna, Austria, 31nstituteof EnvironmentalMedicine and Hospital Epidemiology,Freiburg University
Hospital,Freiburg.Germany

Introduction: It is well documentedthat diet playsa crucial role in the aetiologyof cancersin humans.
A number of epidemiological studies indicated that at least 40% of the cancer incidence in
humans is due to nulritional laclors.
The traditional risk assessment process applied successlully' lo food additives relies on
loxicology testing in vivo in animals al intake levels many times higher than is likely in
humans. The in vitro assays with metabolically incompetent cells require addition 01
exogenous enzyme homogenale (i.e. rat liver Iractions) to calalyze the activation 01 genoloxic
lood derived carcinogens. However, it became evident that certain modes 01 action (i.e.
detoxilicalion process and lo delect protective I synergislic effecls) are nol represented
adequalely in the in vitro models.

Methods: Differenl biological end-points, such as sister-chromatid exchanges, micronuclei in
binuclealed cells, structural and numerical aberralions (by employing chromosome- and
centromere specilic DNA libraries in combination with mulli-color fluorescence in situ
hybridizalion lechnique), cytotoxicity, HPRT gene mutalion, were used. Furthermore, the rale
01 DNA repair proteins such as gamma-H2AX and rad 51 in human HepG2 and Hep3B (p53-)
cells were investigaled following exposure to carcinogens and non-carcinogens. HepG2 cells
were used as metabolic activalion syslem as well as larget for evaluating DNA damage. In
addition, S9-fraclions from HepG2 cells were isolated lo investigate their ability to activate
promutagenic carcinogens using Chinese hamster ovary cells and Ames Salmonella test in
vitro.

Results: Various classes 01 human lood constiluents (environmental carcinogens) such as
nilrosamines, aromalic and helerocyclic amine, polycyclic aromatic hydrocarbons and a
series of mycotoxins are examined. Furthermore, the anli-genoloxic potential of beer extract
and vitamins (A, C and D) in combination with human dietary components was investigaled.
The results indicate Ihat the human hepatoma cell systems reflect the activalion I
detoxification 01 genotoxic carcinogens beller than other indicator cells that are currenUy
being used. Therelore HepG2 cells have an increased predictive value lar the idenlification 01
mutagenic, co- and anli-mutagenic conslituents 01 human dietary components. Furthermore,
Hep G2 cell model was able lo discriminate between structurally related chemicals-
carcinogens and -noncarcinogens, as well as between anuegens and clastogens.

Conclusion: HepG2 cell syslem can be considered as an alternative model in vitro to the use
of animals in mutagenicity testing.

Dr. Firouz Darroudi is a medical doctor and holds a Ph.D. in Radiation
Genetics from Leiden University and Leiden University Medical Center
(The Netherlands).

He is a senior research scientist working at department 01 Toxicogenetics
of Leiden University Medical Center, Leiden, The Nelherlands.

He is a senior consultant to the UNESCO, World Health Organization
(WHO), International Atomic Energy Agency (I.A.EA), and National Institution for
Occupational Safety and Health (NIOSH, USA), on Biological Dosimetry, Chemical Mutagens
and Occupational Exposure.

L

Over Ihe last 29 years he worked in the filed 01 chemical mutagenesis, radiation genetics,
food, nutrition, role 01 DNA repair proteins in guarding chromosomal stability, detecting cancer
causes and cancer prevention. He is involved in pioneering development and valldabon of
different biological assays lo identify in mammalian cells (in vitro and in vivo) the effects 01
radiation of different qualities as well as chemicals and their relationships with the cellular
responses (such as cytotoxicity, chromosomal alterations, DNA repair, gene mutations) and
cancer risks.
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Moreover, he has been involved in establishing and validating differenl in vitro assays as
alternatives to use 01 vertebrate animals to detect genotoxic, anti- and co-genotoxic potential
of human dietary components,

He has published more than 150 articles in peer reviewed internalional scientific journals.
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[K1.13]
Food Chemical Safety:

Toxic Compounds of "Natural" Origin - are they a danger for consumers?
Jana Hajslová,

Instilule of Chemical Technology, Czech Republic

A wide range of toxic compounds may occur in food crops. In addition to those synthesized by
plants, also toxic secondary metabolites produced by various filamentous fungi can be often
detected in food commodities. Toxic compounds can also originate during household I
industrial processing, mainly under elevated temperature, from natural (nontoxic) precursors
contained in raw materials. In any case, a comprehensive knowledge of contamination
pathways and the information on fate of hazardous substances in food chains, including their
changes and interactions with other food components, is needed for implementation of
effective mitigation strategies. In this contribution, several case studies listed below will be
presented documenting the complexity of food safety issues: Being aware that food safety
begins on farm, examples of the influence of the farming practices on the quality of food crops
will be demonstrated, too.

Fusarium toxins and their conjugates in fermented foods
Glycoalkaloids and calystegins in Solanaceae vegetables grown under organic and
conventional conditions
Lignans and other phytoestrogens in processed foods
Acrylamide and furan - processing contaminants in beer production
Transfer of 3-MCPD from diet into human milk

On this occasion, modern analytical strategies employed for analysis of biotic matrices
together with novel profiling approaches aimed at traceability in a food chain will be
demonstrated.

Jana Hajslová is a professor at the Department of Food Chemistry and
Analysis at the Institute of Chemical Technology in Prague (CZ). Her
research interests focus on the fate of contaminants and toxicants in food
chains and issues related to the implementation of novel strategies for their
analysis. She is a board member of the EU-backed Advisory Group on Food
Quality and Safety and a member of the European Union's Scientific
Committee on Emerging and Newly Identified Health Risks. Professor
Hajslová has participated in many international research projects and has
established close collaboration with several institutions, such as the UN's WHO and FAO, and
the European Commission's Joint Research Centre. She has published widely on organic
contaminants and food safety and is a member of the international editorial board for the
journal, Food Additives and Contaminants.

[K1.14]
Food Science - Food Manufacturing Interfaces

Dietrich Knorr
Technische Universilal Ber/in, Germany

Successful Food Science - food manufacturing interfaces from the food science and depend
mainly on identifying research needs and opportunities, on creating new research fields or
applying knowledge and technology transfer from other areas and. most importantly on
executing high quality basic research based on klnetlc and mechanlstlc approaches and on
transferring these concepts into the food manufacturing domain.

Many past examples have shown that "doing the right thing at the wrong time" resulted in
failure because the food manufacturing side was not ready or Interested In new and posslbly
risky approaches using the current research and development needs for tailor made foods as
outlined by the European Technology Platform: Food for Life, examples will be given how
food science can deliver successful concepts for food manufacturlng on recently developed or
developing, science based technologies such as high hydrostatic pressure or pulsed e.lectric
field treatment. In addition, the need for re-evaluation of tradltlonal, malnly emplrlcally
developed technologies by using current science based tool boxes will be discussed. future
needs for intensive collaboration between food science and lood manulacturlng especlally In
the area of sustainable lood processing will also be addressed.

Dietrich Knorr is Prolessor, Director of the Institute 01 Food Technology and
Food Chemistry since 2001 and Head 01 the Department 01 Food
Biotechnology and Food Process Engineering at the Berlin University 01
Technology since 1987.

He received an Engineering Degree (Dipl.-Ing.) in 1971 and a PhD in Food
and Fermentation Technology from the University 01 Agriculture in Vienna in
1974.

He was Research Associate at the Dept. 01 Food Technology in Vienna, Austria, Visiting
Scientist at the Western Regional Research Centre 01 the US Department 01 Agriculture,
Berkeley, USA; at the Department 01 Food Science Cornell University, Ithaca, USA and of
Reading University, Reading, UK.

He was Visiting Professor at the Association 01 Biotechnological Research, Braunschweig,
Germany, Associate Prolessor, Full Prolessor and Actlng Department Chalr at the
Department 01 Food Science, University 01 Delaware, Newark, DE, USA.

Prol. Knorr is Editor 01 the Journal of Innovative Food Science and Emerging Technologies
(editor 01 Food Biotechnology until 2000), Research Prolessor at the University of Delaware,
USA, and Adjunct Professor at Cornell University, USA.

In 2004 he got the Marcel Loncin Research Prize 01 the Institute 01 Food Technologists (1FT),
the Allred-Mehlitz Award 01 the German Association 01 Food Technologlsts and the EFFoST
Outstanding Research Scientist Award.

He has published approx. 350 scientific papers and holds 4 patents.
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[001.1]
Antioxidants Evloution in Applies During Soaking and Drxing Processes

E Oevic'1,2,S Guyot', J-O Oaudin4, C Bonazzi .2
'AgroParisTech, France, 2/NRA, France, 3/NRA, France, '/NRA, France

Fruits are well-known to be healthy. The regular consumption 01 Iresh or processed Iruits
contributes to wellare by preventing cancer and cardiovascular diseases particularly thanks to
the antioxidant components naturally presents in truits. Nevertheless, precise experimental data
on the effects 01processes on antioxidants preservation are not yet available.

In this study, two processes, dehydration impregnation by soaking (OIS) and convective drying,
have been studied both separately and combined. The impact 01 each process has been
lollowed through antioxidants degradation kinetics and sucrose impregnation on apples. Studied
antioxidants were ascorbic acid and polyphenols which are the main source 01antioxidants in
Iresh apple. Several cultivars 01 dessert (Belchard, Gala, Reinette du Canada) and cider
(Avrolles, Guillevic, Marie Ménard) apples were chosen lor their various polyphenolic protiles
and their different contents in ascorbic acid and polyphenols. Cider apples are interesting lor
their high antioxidants contents compared with dessert apples (about tive times more
polyphenols and ten times more ascorbic acid).

Ascorbic acid and sugars were simultaneously measured by HPLC. Polyphenolic profiles were
measured by HPLC alter thiolysis (Guyot et al, 2001) by adapting the method lor high sugar
content extracts. Effect 01 cultivar, temperature and impregnated sucrose level on the
antioxidant content was studied as a lunction 01processing time.

Results confirmed the expected difference between cider and dessert cultivars. They were very
different lor ascorbic acid and polyphenols. During OIS, ascorbic acid content sharply
decreases, while polyphenols 1055is rather limited. A study 01 the ascorbic acid degradation
mechanism was realized and proved that the ascorbic acid 1055was mainly due to diffusion with
water. Ascorbic acid is better preserved by convective drying; the inverse trend was observed
lor polyphenols.

This study is part 01the Isalruit european project (IP-FP6).

Guyot, S., Marnet, N., Sanoner, P., Orilleau, J.F. (2001). Oirect thiolysis on crude apple
materials lor the high performance liquid chromatography characterization and quantilication 01
polyphenols in cider apple tissues and juices. In : Methods in Enzym%gy Acad. Press Ed. p.
335, chap 5.

• Corresponding author: catherine.bonazzi@agroparistech.fr

Keywords: Ascorbic acid, Polyphenols, Convective drying, Oehydration impregnation by soaking

[001.2]
Factors influencin~ functionality of oat fibre ingredients

A.R. Kaukovirta-No~a", P. Lehtinen ,L. Flander', A. Roman02, V. Hietaniemi3, K. Poutanen'
'VTT Technica/ Research Centre of Fin/and, Fin/and, 2CA/S/AL- University of Nap/es Frederico

11,Ita/y, 33MTT Agrifood Research Fin/and, Fin/and

Oat is an optimal raw-material lor health-promoting loods. Oat ¡3-glucan is well-known tor its
cholesterol-Iowering and glucose attenuation properties. In addition to the soluble libre
Iractions, oats contains insoluble tibre, high amount 01 lipid with nutritionally beneficial latty
acids, proteins rich in valuable amino acids, and unique phenolic compounds, like
avenanthramides. Furthermore, oat can be included into the gluten-Iree die!. Production and
use 01 ¡3-glucans is, however, technologically challenging due to their susceptibility to
depolymerization , and the ability to lorm viscous gels at very low concentration.

Baking 01whole meal oat flour is a challenge due to the lack 01gluten proteins as well as high
content 0113-glucan, leading easily to tight, moist and gummy breads. We studied the effects 01
lermentation on dough rheology using native, heat-treated and supercritically extracted oat

mailto:catherine.bonazzi@agroparistech.fr
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f1ours.The endogenous enzyme profile, as well as lipid content, were thus changed, the largest
reduction of l3-glucanase and alfa-amylase activity occurring in heat treatmen!. In subsequent
fermentation with lactic acid bacteria and baker"s yeast, clear differences in fermentability and
rheological properties were demonstrated, due to differences in enzyme profile of the oat bran
preparations.

We have also shown that pre-treatment of oat f10urwith supercritical carbon dioxide to remove
lipids prior to separation of l3-glucan fractions from oats yields ingredients of higher l3-glucan
concentration, higher purity and stability, but also changes the enzymatic activity of the fibre
ingredients. Oat fibre fractions with different concentrations of l3-glucans were further modified
by using tailored depolymerization to improve the feasibility of oat fractions in different food
applications like beverages.

Keywords: oat, beta-glucan, processing

[001.3)
Safety Aspects of Starter and Protective Cultures

Charles Franz"
'Max Rubner /nstitute, Germany

Abstract not supplied.

[001.4)
The Effect of Pre-Treatment on the Anthocyanin and Flavonol Content of Blackcurrent

Cuice (Ribes Nigrum) in Conentration by Reverse Osmosis
,No~aPap", Eva Pongrácz'·4, Auli Turkki', Mari Jaakkola2, Vesa Virtanen2, Riitta L. Keiski'
UmversJ/y of Ou/u, Oepartment of Process and Environmenta/ Engineering Mass and Heat

Transfer Process Laboratory, Fin/and, 2Kajaani University Consortium, Laboratory of
Biotechn%gy, Fin/and, 3Corvinus University of Budapest, Department of Food Engineering,
Hungary, 4University of Ou/u, Thu/e /nstitute, Centre of Northern Environmenta/ Techn%gy,

Fin/and

In this research, the feasibility of reverse osmosis for the concentration of blackcurrant juice has
been studied, using thin film composite AFC-99 tubular membrane with an area of 0.9 m2 and a
pilot scale PCI equipment (Hyxo Ud., Finland), at an operation conditions of 30°C t and 50 bar.
It was expected that, using these membranes, membrane based pre-treatment methods can be
avoided since these processes may influence the anthocyanin and f1avonol content of the
juices. During the experiments, it was analysed how the fluxes, the total soluble solid content
and the anthocyanin and flavonol content varies during the concentration if the juices are
centrifuged, if they are pretreated by commercial enzymes and centrifuged, and if they are
clarified by ultrafiltration

The final Total soluble solid (TSS) content of the concentrates were 23.7,22.5,22.05 and 22.75
°Brix for centrifuged, Panzym Super E enzyme treated, Rochapect berry enzyme treated and
UF clarified juices, respectively. There was no significant irreversible fouling observed during
the concentration of the juice samples.The anthocyanin and flavonol contents of the samples
were analysed by HPLC, and a statistical analysis was carried out using the XLstat programme.
It was shown that the enzymatic treatment resulted in a significant rise both in anthocyanin and
flavonol contents of the samples compared to the control juice. However, the centrifugation
process had not significant effect on the valuable component content of the juices. Further on,
when analysing the final concentrates, the previously ultrafiltered juice had a significantly lower
anthocyanin and flavonol conten!.

II can be concluded that, using tubular reverse osmosis membrane, clarification of blackcurrant
juice by ultrafiltration can be avoided. The results of anthocyanin and f1avonol analyses of
samples demonstrated that it is possible to produce a blackcurrant juice concentrate rich in
valuable compounds by reverse osmosis.

Keywords: blackcurrant juice, concentration, reverse osmosis, anthocyanin and flavonol content

[001.5)
Isolation of Glycosidase Active Lactobacilli and Basic Characterisation of the EnzYrT)es

from L. brevis
H Michlayr", N M Barreira Braz Da Silva2, K D Kulbe'·3, M de Hierro3, C Schuemann3

'Oepartment of Food Science & Techn%gy, Austria, 2Esco/a Superior Agraria, Portugal,
3Applied Biocata/ysis Research Centre, Austria

I3-Glycosidases may play an important role in aroma enhancement of fruit juices, grape must
and wine. Therefore, strains from malolactic starter cultures and a white wine with bottle post
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fermentation were isolated. Screening for glycosidase active cells was made by streaking onto
agar minimum media plates with 4-methylumbelliferyl-I3-D-glucopyranoside (I3-MUG) and 5-
bromo-4-chlora-3-indolyl-I3-D-glucapyranoside. Microscopic identification, Gram staining,
catalase tests and restriction analysis of the amplified 16S rRNA gene were made. The
identified O. oeni, L. hi/gardii and L. brevis strains were glycosidase positive. The L. brevis
strains showed l3-glucosidase, l3-xylosidase and a-arabinosidase but not a-rhamnosidase
activity. The l3-glycosidases were purified by ammonium sulfate precipitation, HIC and ion-
exchange chromatography and then characterized.

The pH and temperature optima of the cell-bound l3-glycosidases are different from values
determined for the purified enzymes. The Km for p-nitrophenyl-I3-D-glucopyranoside and p-
nitrophenyl-I3-D-xylopyranoside are 0.22 mM and 1.14 mM, respectively. The l3-glucosidase is
hydrophobic and has a subunit molecular weight of about 60 kDa. Native PAGE with active
staining (I3-MUG) revealed a homo-dimeric structure. The l3-glucasidase is partly inhibited by
glucose but not by fructose. Ethanol (12.5%) increases the activity up to 200%. The enzyme
was very stable at pH 7.0 (t1l2 150 days) but at pH 4.0 lost half af its activity within 5 days.

Keywords: Glycosidase, lactobacilli, characterization

[001.6)
Biotransformatian af cereal raw materials in functional foods and supplements

L. V. Kaprelyants', A. V. Yegorova
Odessa Natiana/ Academy af Faod Techn%gies, Ukraine

Cereals are important sources of energy, carbohydrates, proteins, fibres and micronutrients in
the human die!. However, traditional processing techniques were developed largely considering
sensory qualities of foods without facusing on their physiological functionality.

Research on application of enzymes for increasing nutrition value of foods obtained by grain
processing has been carried out in Odessa National Academy of Food Technologies for more
than 10 years. As the result, new technological methods have been developed for repracessing
of grain raw materials and by-products into food and biolagically active additives, as well as
enriching agents and functional products.

The developed technologies are based on adding of exogenous enzymes to exogenous
enzyme system of grain and products of its reprocessing, as well as on activation of the
exogenous raw material enzymes.

The technologies of enzyme modification of raw materials starch have been worked out for
obtaining the wide range of important substances, such as glucose and maltose grain extracts
(sweeteners), xylooligosaccharide (emulsifiers and stabilizers), isomaltooligosaccharide,
arabinoxylooligosaccharide, galactooligosaccharide, fruitooligasaccharides (biological active
additives - prebiotics), fermented sugared bran (biological active additives).

The technolagy of enzyme modification of meals and bran with the help of proteases has been
created for getling peptides and modified proteins that can be used as protein enrichers and
biologically active additives.
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The technology of enzyme modification of phospholipids of the phosphatide concentrate (a by-
product of the sunflower reprocessing) has been worked out with obtaining the lecithin
contalmng product that can be used as an emulsifier and a biologically active additive.

The technology of complex processing of wheat has been developed with application of
glucooxldase and amylolytlc enzymes for obtaining dry gluten, carbohydrate-and-protein syrup
(sweetener), and the stable starch.

In conclusion, by application of the developed technologies we were able to obtain a wide range
of new functional foods and supplements.

Keywords: Cereals, Biotransformation, Functional Foods
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Immobilised Bioreactor Systems in Fermentation Processes

Viktor Nedovic·'
1Be/grade University, Serbia

Abstract not supplied.

[002.2]
Synbiotic Dairy Products: From design to processing

. Daniela Borda·'
1Faculty of Food Science and Engineering, Romania

Synbiotic dairy products bring benefits to consumers' health and these days they are holding a
huge market potential.

The beneficial effects of foods containing probiotic bacteria on human health have been
demonstrated in a number of studies.

To implement and control a new industrial process and bring it from the lab to pilot plant, further
to the shop floor and Into market it takes a lot of struggle many challenges are to be tackle with.
Research, technology and know-how, statistical modeling methodology and a safety
management system, GMPs, plus a strong marketing campaign are required to successfully
implement and start the fabrication of a new product.

Started in August 2006 the CALlSIN project was developed under CEEX national research call
and funded by the Romanian National Council of Research. Its main objective was to develop
new lunctlonal dalry appllcallon lor the local industry with the contribution 01 academics.
Tests were conducted for different synbiotic dairy products: lermented milk Iresh cheese
drinking milks and whey with phytonutrients. "

Preliminary marketing inquiries indicated lermented milk as the synbiotic dairy products that will
meet consumers' demands.

A fuHfactorial design was used to model the labrication parameters. Different prebiotics (inuline,
fibrullne), problotlcs (Blfidobactenum blfidu~, BB12 Lactobacillus acidophilus, LAS, ABY3) and
fermentalion parameters (temperature, pH, lime) were tested lor an optimum labrication designo
The product w~s analyzed and chara~te~i~ed from a sensorial physico-chemical, rheological
and mlcroblologlcal pOlnt of vlew. The vlablllty 01 the probiotic microorganisms was tested at the
end 01 shelf life.

A new product with added. value was launched on the local market as a result 01 partnership
and mutual Interest of the Industry and academics in designing and developing functionality in
dalry products.

L

[002.3]
Impact of Yeasts on the Sensoric Properties of Yoghurt, Quark and Cheese

J. Salomskiene·, 1. Macioniene
KTU Food institute, Lithuania

Yeasts are undesirable microorganisms in almost all milk products (except kefir). Cultured milk
products create lavourable conditions lor their growth: yeasts can easily multiply and cause
delects 01 flavour, odour and texture. The impact 01 yeasts reveals itsell both during the
spoilage process of cheeses as well as during the maturation process 01 some cheese varieties.
There are several mechanisms by which yeast growth is thought to influence the maturation
process and the final quality 01 cheese. One 01 them is production 01 carbon dioxide gas by
species such as Kluyveromyces marxianus that opens up the curd texture. The activity 01
extracellular proteases and lipases produced by some other yeast species could alter curd
flavour and texture. The release 01 autolytic products by yeasts can encourage the grow1h 01
bacteria. In some cases, high proteolytic and lipolytic activity 01 yeasts does not allow the
cheese surface to lorm.

The aim of our research was to determine the influence 01 yeasts on the sensoric properties 01
yoghurt, quark and semi-hard cheese. Products were made under laboratory conditions. The
suspensions olselected yeast cultures with cell content 107 - 108 CFUlml were added into the
pasteurized milk during the manulacture 01 yoghurt, quark and cheeses. Lactose lermenting
yeasts Klyveromyces marxianus varo marxianus and Candida kefyr had a higher impact on the
sensCiric properties 01 yoghurt than non-Iactose lermenting yeasts Saccharomyces cerevisiae
and Debaryomyces hansenii. Quark, contaminated by yeasts 01 species Debaryomyces
hansenii and Trichosporon cutaneum (yeast count 4.2'107 CFUIg 01 final product) was
evaluated lor 4.7 scores lower than the control quark. Taste and flavour evaluation olsemi-hard
experimental cheeses (number 01 yeasts in 3-day cheeses was 3.8'102 and 4.9'104 CFU/g)
contaminated by yeasts of lactose fermenting species was lower by, respectively, 1.4 and 4.1
scores than the control cheeses.

Keywords: yeasts, yoghurt, quark, cheese

[002.4]
In Vitro Fermentation Studies of Enzymatically Prepared Singly and Doubly Substituted

AXOS
H Pastell·', L Virkki', P Westermann2, A Meyer3, P Tuomainen', M Tenkanen'

'Department of App/ied Chemistry and Microbi%gy, Fin/and, 20TU-Biocentrum, Denmark,
3Department of Chemica/ Engineering, Denmark

Arabinoxylans (AX) are the main cell wall components of cereals. AX are composed 01 (1->4)-
linked P-D-xylopyranosyl (P-D-Xylp) residues in the linear main chain and they carry a-L-Araf
substituents which are (1->2)- andlor (1-+3)-linked to the p-D-Xylp units. The AX backbone can
be hydrolysed, using endo-1 ,4-P-D-xylanases to produce arabinoxylo-oligosaccharides (AXOS).
AXOS have shown promising prebiotic properties in previous studies. Structurally quite complex
oligosaccharides, e.g. AXOS, could be used to prolong the digestion to gain the beneficial
health effects. The aim of this study was to prepare and characterise pure AXOS, and to study
their prebiotic potential.

A combination 01 different enzymes, two a-L-arabinoluranosidases and one endo-1,4-P-D-
xylanase were used to manulacture different pure short-chain AXOS Irom wheat AX in a
leasible yield. The AXOS structures were identified as: a-L-Araf-(1-+2)-[a-L-Araf-(1-+3)]-P-D-
Xylp-(1-+4 )-p-D-Xylp-(1->4 )-D-Xylp, a-L-Araf-(1-+2)-[a-L-Araf-(1-+3)]-P-D-Xylp-(1-+4)-D-Xylp,
a-L-Araf-(1-+2)-P-D-Xylp-(1->4)-P-D-Xylp-(1-+4)-D-Xylp and a-L-Araf-(1->2)-P-D-Xylp-(1-+4)-
D-Xylp.

The prebiotic properties were studied in in vitro fermentation studies, with D-xylose, L-
arabinose, XOS, AXOS, AX and FOS (positive control) as carbon sources. In pure
bifidobacteria culture growth experiments three different species were cultivated in anaerobic
conditions (BA-medium, 4 gil carbon source, 37eC, 6 days). Optical density (600 nm), pH,
production 01 short chain fatty acids (SCFA) and the consumption of the carbon source were
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studied. Bi. ado/escentis was able to grow on xylose, XOS and AXOS (Ieaving arabinose to the
medium), whereas Bi. longum was able to grow on arabinose and AXOS (Ieaving xylose to the
medium). Fermentation studies were also carried out in feacal slurries (anaerobic conditions,
37°C, 48 h) and pH, pressure, formation of H2 and SCFA and utilization of the carbon source
were analysed. Clear differences were found in the utilization of different AXOS. The singly
substituted AXOS were consumed totally but doubly substituted AXOS were fermented less
efficiently during 48 hours. AXOS supported the growth of bifidobacteria as shown by terminal
restriction fragment length polymorfism.

Keywords: Arabinoxylo-oligosaccharides (AXOS), Enzymatic hydrolysis, Prebiotic properties, In
vitro fermentation studies

[002.5]
Beer with Melissa Officinalis - Favorite Beverage with Functional Properties

1. Leskosek-Cukalovic, V. Nedovic, S. Jelacic, M. Ristic, S. Djordjevic, S. Despotovic'
1Department for Food Techno/ogy and Biochemistry, Faculty of Agriculture, Serbia

An overview of the positional use of lemon balm, Melissa officinalis as a supplement for beer
with pfarmacodynamic properties. It deals with determination of bioactive substances content,
the sensory evaluation of final products, their potential therapeutic action, and the
recommended dosages.

Melissa officina/is tincture produced according to Pharmacopea was added to beer in
recommnded daily dosage considering sensorial acceptance. The beer was then stored for 72h
at the temperature of 4°C. The final products were sensory evaluated by a panel of ten tasters.
Active ingredients were'qualitatively and quantitatively analyzed using GC and HPLC methods.

Contents of tincture Melissa officina/is were determined and biologically active compounds
were found: menthol, pyrocatechol, coumaran, geranial, neral, thymol, carvacrol, caryophyllene
and citral. The results of the sensory acceptance test showed that lemon balm is an herb
compatible with beer. Male and female tasters had the same opinion that recommended daily
dose of lemon balm tincture can be sensory acceptable. Obtained beers are slightly inferior in
all tasted parameters, particularly with higher doses of tincture. Further investigations showed
that sensory properties of beer enriched with lemon balm tincture, can significantly be improved
ftavoring with some other herb tinctures. Regarding the nature of bioactive constituents some of
these products can be used quantum satis, while for others a recommended daily dosage
needs to be specified.

In the last few decades researchs in the field of health benefits of beverages and all food in
general, but most of all medicinal herbs have been increased. Herbs with long tradition in folk
medicine have complementary and overlapping actions, including antioxidant effects and even
cancer prevention. It is an opportunity for brewing industry to enlarge the selection of products
and to achieve new target groups of customers. Such beers can be marked as functional drinks.
Key words: beer, Melissa officinalis , pfarmacodynamic

Keywords: Seer, Melissa officinalis , pfarmacodynamic

[002.6]
Rye sourdough bread, fermentation and stability

T Paalme·1.2,I Sarand,,2, A Mihhalevski'·2
'Tallinn University of Techn%gy, Estonia, 2Competence Centre of Food and Fermentation

Techn%gies, Estonia

Rye sourdough breads belong to Estonian traditional food. The sourdough is prepared from
ftour, fermented ftour, enzymatically hydrolysed (scalded) flour. The rye flour contains all the
microorganisms and enzymes required to carry out the process, however to stabilize the
process the lactic acid starters, rye malt and baker's yeast are used. Fermentation and scalding
are important not only flavour development but al50 prolonging shelf-life by depressing staling,

improving the nutritive properties. The Estonian bakeries maintain their own lactic acid starter
culture, obtained in back-sloping process in culture conditions specific to the factory and cold
stored. There are no data available about the stability of starter population in repeated industrial
back-sloping process in strain level. We compared the bacterial composition of commercial rye
sourdough and three different commercial rye sourdough starters. For this purpose samples
were taken from 100 times back sloped commercial sourdough and seeding starter. The
isolates were fingerprinted using (GTG)s-PCR and REP-PCR. No similarity could be detected
between fingerprints of bacteria isolated from the industrial sour dough and sour dough starters
originating from Lallemand Inc. and two sour dough starter cultures of Russian and German
origino Identification based on 16S rRNA gene sequenctng and quantlficatlon of the Isolated
bacteria from starter and back sloped culture is in progress.

Fermentation and scalding involved in rye bread process improve according to texture, micro-
calorimetric and sensory analysis the product stability during storage. The process of rye bread
staling was studied using methods of micro-baking combined with isothermal micro-cal~ri~etr!c
and texture measurements as well as using fixation of dough and bread structure In IlqUld
nitrogen to analyse the dynamics of rye starch phase transitions ~y X~ray crystallography and
solid phase NMR. Preliminary results revealed that rye bread staling 15 two stage process, In
which during first 5 h stage intensive heat evolution process characteristic to glass transition
and in second 15 days stage re-crystallisation of amylopectine occurs.

Keywords: rye bread, fermentation, staling

••••••••••••••••••••••••••••••••••••

[003.1]
Identification of Apparent Water Diffusivity during Hydration of Cooked Pizza Dough from

Magnetic Resonance Images ofWater Distribution
J.D. DAUDIW', F FOUCAT', J WALLECAN2

'/NRA, France, 2CARGILL, Be/gium

During storage the shelf life of cooked porous cereal products (pizza dou~h, sandwich bread,
biscuits ... ) which are in contact with moist garnish (ham, vegetables, patty, jam ... ) ISdetermlned
by water transfer that promotes undesirable microbial and texture changes.

Our aim was to characterise water transfer within thin porous cereal products after cooking by a
function of the apparent water diffusivity versus water content (fw). This function was derived
from water content profiles extracted from 3D high resolution MR images.

Samples of a cooked pizza dough (1x1x 1 cm'; 20% water content) were put into contact on one
face with a gelatine gel (78 % water content) during 4 days at 10°C to promote. uni~irectional (z
direction) water transfer. 3D images of water distribution were measured at time tnterval of 3
hours. NMR experiments were recorded on a Bruker DRX400 eqUlpped wlth mlcro-Im~gtng
accessory. A multi-slice acquisition was used (TRfTE = 2 s/4.4 ms; FOV = 12.8x25.6 mm (x-z
directions); matrix size = 32x128, resulting in a spatial resolution of 0.2 mm along the water
transfer direction Z. The acquisition time of one image was 10 mino

Thanks to the high spatial resolution swelling of the porous structure could be observed (15 %
at 4 days) while it is often assumed negligible; it is approximately proportional to the average
water content.
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Images were processed to get the water content ¡¡rofiles along z direction. The measurements
must be integrated on a minimal section of 8 mm2 orthogonal to z so that the z water content
profiJe is reproducible. A fw function was identified (figure) by applying a Fick's based
mathematical treatment to the time evolution of the sample centre water content profiJe: water
diffusivity exponentially decreases from 7 to 3.5 10·\1 m2/s when water content increases from
10 to 100 kg water/mJ.

This procedure could be applied usefully to assess ingredients effects or process incidence.

Keywords: cereal, pizza, water, migration

[003.2]
Effect of Air Relative Humidity at Low air Velocity on Surface Water Activity during

Cheese Ripening using a Specially Designed Micro-Bioreactor
J.F. LE PAGE*, O. DACHRAOUI, P.S. MIRADE, J.D. DAUDIN

INRA, France

Cheese ripening is commonly performed in large cellars or rooms where conditioned air f10wsat
very low air velocity through stacks of cheeses. Air properties (temperature, velocity and RH)
that vary from place to place determine water exchange between air and cheeses and therefore
surface water activity. This last is the main para meter that control biological changes, especially
surface microbial activity and aromatic development.

No accurate relationship between ripening conditions and cheese quality can be drawn from
experiments carried out in large volumes precisely because of uncontrollable spatial variations
of ripening conditions.

Thus, a micro ripening bioreactor was designed to generate a homogeneous airflow around a
single cheese, representative of conditions found in practice: velocity ranges from 3 to 12 cm.s·
" temperature from 6 to 20°C and RH, from 60% to 99%. Obtaining and controlling high air RH
is achieved by recycling a part of the air f10wing around the cheese by means of an automated 3
ways valve. The air properties are measured continuously at different places along the air
circuit. The cheese surface temperature is also measured. 80th water flux and cheese mean
surface water activity are estimated from these measurements using (1) the balance of water
between air and cheese and (2) the equation of convective drying of solids. Preliminary
experiments with sodium chloride solutions of known water activities showed that both
estimations are accurate.

Two pressed non-cooked type cheeses (Saint Nectaire) were ripened in the micro-bioreactor
during 9 days (from 11'h to 20'h day) at 11°C, 4 cm.s·' and air RH either 97% or 93%. The time
courses of their mean surface water activities are presented below. After a 2 days period during

which water activities are similar and close to 1 (measurement uncertainties can ledto values
slightlyabove 1) the decrease is more marked at RH = 93 % and can have a practlcal Impact on
microbial activity.

0.96
264 336 408 480

Ripening time (h)

Keywords: cheese, water activity, ripening, reactor

[003.3]
Fat replacement in salad dressing: a mixture design approach

K. Dewettinck, F. Depypere, 8. Heyman, M. Dhooge*
Ghent University, Belgium

Nowadays, the widespread interest in low-calorie foods induces increased development of low-
fat products. This is in line with recommendations of The Natlo~al Food and Health Plan of
8elgium, which stimulates this nutritional trend. It IShowever a maJor~hallenge to produce low-
fat foods with the same appearance, stability, texture and flavor as thelr full-fat counterparts.

This study aimed at reducing the coleseed oil content from 40% to 10% in salad dressing by
using four fat replacers, Simplesse™, 8eneoHPX™, Nutrafiber™ and RemygeIT~, without
affecting the sensorial properties. Firstly, the four fat replacers were screened for thelr ablilty to
replace the coleseed oil and secondly, for the best among them, the .Ievel of replacement was
optimized. The replacement strategy is based on a mlxture deslgn approach wlth three
variables, namely the content of water, maize starch and fat replacer. The levels of the other
dressing ingredients (egg yolk, salt, vinegar and xanthan. gum) were kept constant. In the
design space, 10 unique dressing s with a different composltl~n of water, malze starch and fat
replacer were identified, produced and analyzed for thelr functlonailty and sensory asp~cts. The
functionality tests included rheology, particle size distribution, microstructure and stablilty tests.
80th colour measurements and taste experiments were performed to assess the sensory
attributes of the low-fat dressing.

It was found that rice starch (Remygel) was the best of the tested fat replacers and therefore, an
optimization of the low-fat dressing with Remygel in order to match the rheologlcal parameters
of the full-fat dressing has been performed. As maize starch and Remygel Interact wlth water In
a similar way, multiple optimal low-fat dressings containing only 10% coleseed 011and about
74% water were identified. Moreover, the sensory aspects of the low-fat dresslngs were
satisfyingly complying to those of the full-fat dressing.

Keywords: fat, replacement, dressing, mixture design



r
[003.4)

Barley Flour and Durum Flour Blends in Macaroni Product
Sawsan EI-faham", Eid Ahmed2, Hussein Ashour'

'Food Technology Dept., National Res. Center, Egypt, ZBaking Dept., Food Tech. Inst., Agric.
Res. Center, Egypt, 3aking Dept., Food Tech. Inst., Agric. Res. Center, Egypt

The aim of this work was to evaluate the replacement of wheat semolina (WS) with naked
barley flour (BF) in order to produce macaroni with considerable fibre content, good
sensory properties, good cooking quality and beneficial values for human suffering from
high glucose rate, high cholesterol in blood and coronary diseases. Macaroni produced
made by replacing local semolina (LS) as well as imported semolina (IS) in the rates of 20
to 40 %. Proximate chemical composition, colour parameters, sensory evaluation and
cooking quality were measured and scanning electron microscope. Increasing the level of
BF replacement led to increase the ash, ether extract, and total crude fibre in the
products. This was true for both macaroni done from imported or local semolina.

Enrichment macaroni dough by BF lowered the percentage increasing in cooking weight
and cooking volume and raised the rate of cooking loss using LS or IS. This effect was
more by using 40% replacement. In reverse the increasing of BF % raised the cooking
loss. A negative response was found in lightness by mixing BF in different rates. Redness
values for local semolina macaroni were reversely responded. The increment exceeded in
macaroni produced from IS than this produced from LS. Yellowness slightly affected in
the case of IS and sharply depressed in LS macaroni. The depression in all sensory test
characters did not exceeded than 11 % when BF blended in the rate of 20 %. AII sensory
parameters sharply deceased by replacement 40 % BF either with IS or LS. Data could
be led to conclude the possibility of producing macaroni relatively high in fibre and 13-
glucan without considerable bad effects on its cooking quality and sensory properties,
amino acid profile and has many benefits for diabetes, and high cholesterol patients~

Keywords: Wheat flour, Barley flour, Macaroni, quality

[003.5)
Quality and safety assurance of traditional foods: the furfural content in Aceto Balsamico

Traditionale di Modena
C. Durante', M. Cocchi, S. Manzini, A. Marchetti, S. Sighinolfi

University of Modena and Reggio Emilia, Italy

Historical tradition in the production of foods is frequently synonymous of their quality and
safety. Although traditional foods are tasty and nutritious, some of them may also contain
molecules characterized by toxic properties. Therefore, it is of utmost importance to improve the
knowledge about the production as well as the safety levels of these compounds. Cooked must
is the starting raw material in the production of Aceto Balsamico Tradizionale di Modena
(ABTM), one of the most important and typical Italian foods which in 2000 year, obtained the
Protected Designation of Origin certification, PDO [1].

The grape must cooking process is a crucial step to ensure quality and safety standards and in
particular, the furfural content has to be strictly monitored. The scientific interest toward the
determination of these species in foods is confirmed and supported by the initiatives promoted
by the European Food Safety Authority (EFSA) [2].

With the aim of an extended characterization of the furfural content in the starting raw materials
and in the ABTM itself, several cooking processes (harvesting of the years 2007 and 2008) and
many ABTM samples were investigated by the synergic use of chemometrics and instrumental
tools. In particular, 5-HMF and furfural were considered as quality indicator of the cooked musts
during their preparation. At the same time the concentration of fructose, glucose and water were
also determined.

The obtained results have evidenced strong variations, both in the chemical composition and in
physical properties of the matrix, during the heating process which depend also from the
technological apparatus and process strategy. On the basis of the results, new operative
conditions were proposed in order to optimise the furfurals content for those processes [3].

L

This work could represent an important tool of knowledge for the producers in order to obtain
products with complete respect not only to the traditional protocol but also to quality and safety
assurances.
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[1] Council Regulation (EC) No 813/2000 of 17 April 2000, Official Journal L 100 , 20/04/2000
pp. 0005 - 0006.

[2]http://www.efsa.europa.eu/EFSAlDocumentSeUDATEX03 call for proposals and guideline
s.pdf

[3] Cocchi, M.; Consonni, R.; Durante, C.; Grandi, M.; Manzini, S.; Marchetti, A.; Sighinolfi, S.,
Changes in the Chemical Composition of Reduced Cooked Musts during the Heating Process.
J. Agric. Food Chem.; 2008; ASAP Article; 001: 10.1021/jf800353a

Keywords: furfural, typical foods, cooking process, chemometrics
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Effect of drying temperature and particle size on the physicochemical, texture and

sensory characteristics of flour and koki (steamed cooked paste) made from cowpea
(Vigna Unguiculata)

Y.N. Njintang,,·4, K.G. Kapts02
, A.E. Komnek2

, D.J. Hounhouigan3
, J. SCher4,C.M.F. Mbofung2

'Faculty of Science, University of Ngaoundere, Cameroon, ZNational School of Agro indiustrial
Sciences, University of Ngaoundere, Cameroon, 3University of Abomey Calavi, Benin,

'Laboratoire de Science et Génie alimentaires, ENSAIA-INPL, 2, avenue de la forét de Haye,
BP 172-F-54505 Vandoeuvre les Nancy, France

koki is a steamed cooked paste traditionally obtained by steeping the cowpea grains in water,
followed by decortication, wet-milling, seasoning, wrapping and steamed cooking. Koki is the
main source of proteins for most peoples living in sub-Saharan area. However the cooking
process is time consuming, labour intensive and not known by many peoples. The present
study was undertaken with the aim of producing cowpea flour for the preparation of koki. The
flours were produced from the NB cowpea variety by the processes of steeping-drying-
decortication-milling. Drying was operated at 3 different temperatures (50, 60 and 70·C) and
peeled by abrasion before being milled in a harmer grinder to pass sieve of variable mesh sizes
(500, 1000 and 1500~m). The following physico-chemical characteristics of the flours were
evaluated: flow characteristics, differential scanning calorimetry, particle size distribution, water
absorption capacity and water solubility index. The flours obtained were reconstituted into koki
according to a 2 level factorial screening including the influence of the moisture content of
reconstitution and the quantity of kanwa (a rock salt). The texture profile analysis of the koki
was carried out by double compression. The results obtained showed that the drying
temperature and particle size greatly affected the functional properties of the powder. The water
content has a significant effect on the hardness, gumminess and cohesiveness of the koki
whereas the kanwa has only affected the adhesiveness. No consistent effect of drying
temperature and particle size was observed on the texture variables of the koki.

Keywords: cowpea flour, koki, processing, physicochemical
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[005.1]
Stochastic modelling of experimental infection of pigs with Salmonella Typhimurium at

the pen level
I Soumpasis'. F Butler

University Gollege Dublin, Ireland

Many trials have been done to date in order to understand the epidemiology of Salmonella in
pig farms and some of these provide valuable data for modelling Salmonella propagation at
farm level. The aim of this study is to present a novel modelling approach using modern
epidemiology techniques and to detect any weaknesses that may arise. Using a direct
transmission approach and parameters (mean age of infection, recovery rate and reduced
recovery rate) found in the literature, a stochastic model was developed to simulate an
experimental infection. A demographic stochasticity approach was adopted and Gillespie's
direct algorithm was used for the construction of the model. The stochastic model was run for
100 000 iterations producing distributions for the outputs (populations of Susceptible, Latent,
Infectious and Immune pigs for 108 consecutive days). The model predicted the population of
pigs shedding Salmonella Typhimurium in the first days post-inoculation (PI) (maximum - 80%),
and carrying antibodies against it (maximum - 92%), at the 30'h and 37'h day PI. The results of
the model at day 108, which represents the time that pigs go to slaughter, gave a good insight
into the fluctuations of nationwide serology monitoring. There is a great variability regarding pigs
positive to Oanish-mix ELlSA 00 3.5% (mean - 65%, standard deviation - 8%), which may
explain partially the fluctuations of the serology results at random batch sampling of slaughter
pigs. Moreover, the time that pigs get infected before leaving the farm is of great importance
because of the dynamics of the disease. For instance, although pigs may show very low
seroprevalence at the first days of infection, they may in fact have high caecal prevalence given
the delay of serological response comparing to the shedding phase.

Keywords: Salmonella, Farm, Modelling, Epidemiology
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[005.2]
Simulating the propagation of Salmonella Typhimurium at the compartment level of a pig

farm
I Soumpasis', F Buller

University Gollege Dub/in, Ireland

Salmonella Typhimurium is recognised as the second most common risk of human
salmonellosis. Although the chain from farm to fork has many stages where the level of
contamination can increase or decrease, the main source of Salmonella In the chaln ISthe farm.
At pig farms, Salmonella Typhimurium can initiate two different syndromes, one acute (~ith
shedding infectious pigs) and one chronic (with intermittently-sheddlng carners plgS),dependtng
on the degree of the environmental contamination with the pathogen. USlng the results of field
experiments and parameters from experimental infections, a model was bUllt to descrtbe the
propagation of the pathogen in a finishing room. The model was a comblnatlon of two sets of
differential equations, one for the acute and one for the chronlc syndrome. An algortthm was
developed, which depending on the level of the reduced transmitability (E) of the carriers and
the level of the infectious (p) or carriers (E*p) present in the compartment needed to establlsh an
acute infection, opts for one of the two sets of equations. Because of the lack of data on the
above, a sensitivity analysis was carried out to quantify the E and p parameters. Three dlfferent
scenarios were run with data from field experiments, one for a posltlve, one for a moderate
positive and one for a negative Salmonella environment. The results suggested that for E from
0.3 to 0.5 and for p from 0.03 to 0.08, the outputs were in agreement wlth field data. Thls means
that carriers are equivalent to 0.3 to 0.5 infectious pigs and the infectious (or 'equivalent to
infectious') must be at least 3% to 5% of the population to establish an acute syndrome.

Keywords: Salmonella, Pig, Simulation, Epidemiology

[005.31
Occurrence of Bacteria of the Bacillus cereus Group in Conventional Henhouses and in

Egg Breaking Factories
S. Jan', A.Z. Kone. C. Le Marechal, N. Brunet. N. Grosset. A. Gillard

Agrocampus Ouest, France

Spore-forming bacteria belonging to the Bacillus cereus group are recognized as causing food
spoilage and/or sanitary problems due to their ability to produce enzymes and/or. toxlns,
respectively. Since liquid egg products are usually stored at low temperature after a mlld heat
treatment inefficient on spores, the control of this type of bacterta IS essentlal for egg
manufacturers, especially when psychrotrophic strains are involved.

The study, conducted successively at hot and cold seasons,. consisted in an inquiry ~bout the
breeding practices of fifty farms in parallel with egg collectlon. Samples of whole IIquld egg
products were simultaneously collected in six egg breaking factortes. Each sample was
enriched at 10°C during 5 days and 3rC during 24 h to favor the growth of psychrotrophlc and
mesophilic bacteria, respectively, followed by the selective detection of bacteria belonging to the
B. cereus group by real time-PCR.

Thirty seven percent of the egg samples were positive in 44 % of the farms, for the enrichments
realized at 3rC, while only 2.3 % were positive in 10 % of the farms, for the enrtchments
incubated at 10°C. Statistical analyses highlighted several hygiene and breeding practices as
the main factors favoring contamination, while the season had no significant effect.

If we turn to the egg products, we showed that the contamination concerned all the factories
with a higher occurrence of positive enrichments at 3rC (76.1 %) .than at 1~oC (43.7 %). A
significant effect of the season was observed for the enrichment reallzed at 10 C wlth a hlgher
occurrence at cold season than at hot season. Molecular analyses are being carried out for
typing the strains in the positive enrichments. This work forms the starting. point for a detailed
study on the monitoring of bacteria belonging to the Baclllus cereus group In the sector of egg
production.

Keywords: bacillus cereus group, sector of egg production, egg product, spoilage



[005.4]
Rapid Identification of Bacterial Pathogens in Food and Water:

Assigning an ID number to bacterial pathogens
y Kashi*

Technion, Israel

Rapid identification and typing 01 pathogenic microorganisms have become major objectives
over the past decade. The recent terror altacks have made it clear that lood and water supplies
may be a terror targets. Here we describe the use 01 variation in mutable simple sequence
repeats (SSR) loci lor accurate and rapid genotyping 01Bacterial strains. In-silico genome-wide
screening lor SSR (Microsatellites or VNTR) in published bacterial genomes showed that the
majority (88- 90%) 01the SSRs are MNRs, 5 to 9bp in length. Sequence analysis 01 the MNR-
containing loci showed high variation level, either as polymorphisms in the MNR it~ell or as
single nucleotide polymorphisms (SNPs) in their flanking sequences, allowing discrimination
among strains 01 these species. Analysis 01 long SSRs (L-SSRs) with core motil longer than
3bp, a method also termed MLVA, revealed high discrimination among isolates 01 V. cho/erae
and V. vulnificus. The MNR-containing loci were lurther used as probes lor a custom-made
allele specific oligonucleotide optical liber microarray, dedicated to rapid high-throughput typing
01 bacterial strains based on their MNR-MLST signatures. Amplified MNR-containing loci 01E.
coli strains were hybridized to the array producing patterned response that clearly discriminate
between closely related strains. In addition, IIlumina GoldenGate ™ Assay was recently adapted
to type closely related strains 01E. coli and L. monocytogenes. In conclusion, DNA sequences
01MNR loci together with L-SSR loci are a ready source 01high variation content, which can be
utilized lor accurate strein identilication. Multi-Iocus sequence typing (MLST) analysis 01 loci
harboring mononucleotide repeats MNR-MLST approach can be used to assign an "identity
card" to any given strain and can be integrated in a high-throughput method lor bacterial
identification and typing.

Keywords: Bacterial typing, Food sefty

[005.5]
Control of Listeria monocytogenes in Seafood-Processing: The Role of Qualitative

Methods in Internal Alert Systems
M Zunabovic*, I Ebersdorfer, W Kneilel, K Domig

Department of Food Science & Technology, Austria

As Listeria monocytogenes may survive and grow at relrigeration temperatures there is some
potential need lor considering this property when minimizing the risk 01 lood contamination in
the processing environment. One strategy besides maintaining proper hygiene conditions in
production is to control and measure the occurrence 01 Listeria in process by application 01
appropriate analytical tools. The production 01 cold smoked salmon has only one effective
hurdle lor decreasing the bacterial level. In addition it is essential not to break the cold chain
through the whole process.

For analytical control two different commercially available kits using Molecular Beacon in a real -
time PCR (IQ-Check Listeria, Bio-Rad Laboratories) and an Enzyme-Linked Fluorescent Assay
(VIDAS, Biomérieux) can be used lor the specific detection 01L. monocytogene. In the present
study, naturally contaminated products were examined using these two methods in order to
assess their usability as an internal alert system. The relerence method according to ISO
11290:1was also applied in parallel.

Sixty smoked salmon samples Irom various lots were drawn directly out 01 the process. Each
sample was homogenized and divided into 25g portions. For each method the samples were
subjected in duplicate to two different enrichment protocols (one step lor MB-PCR and two-step
lor ELFA and relerence method).

Out 01 60 samples 15 were lound positive lor L. monocytogenes by VIDAS method, 13 by IQ-
Check and 17 by the relerence protocol, thereby showing an average prevalence 0125%.

Further analysis was carried out with the isolates lor confirmation 01 each protocol and lor the
individual characterisation 01strains.

L

Both commercial methods based on different targets gave reliable results within reasonable
time, in comparison to the horizontal method. The assays evaluated lor their monitoring
potential enable the producer to react just in time based on presumptive positive samples
without previous confirmation.

Keywords: Smoked Salmon, Listeria monocytogenes, monitoring, qualitative detection
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[005.6]
Validation of the Survival/Growth Potential of Post-process Contaminating Listería

monocytogenes on Fully-ripened Graviera, a Traditional Greek Cheese
E Giannou*, J Samelis

National Agricultural Research Foundation, Dairy Research Institute, Greece

Graviera is a traditional Greek hard cooked cheese with a pH 5.4-5.7 and aw 0.94-0.95 when
ripened. Thus the ability 01 L. monocytogenes to survive and potentially grow on Graviera
portions to simulate accidental post process contamination at retail level was evaluated.
Cheeses were produced in a local plant with the use 01a commercial multi-strain starter culture
(SC) plus Enterococcus faecium KE82, a natural enterocin-producing Graviera isolate in one 01
the trials. Fully-ripened (>90 days old) cheeses were cut in pieces (ea. 50 cm2), surface-
inoculated both-side with a 5-strain cocktail 01 L. monocytogenes strains 01 dairy or clinical
origin at ca. 3 log cfu/cm2, then packed individually under air or vacuum and stored at 4, 12 and
25°C. Unless spoilage occurred earlier, samples were analyzed at 0,1,2,3,7,15,30,60 and
90 days post-inoculation. L. monocytogenes was unable to grow on Graviera under all
conditions tested. However, a long-term survival 01 the pathogen occurred in all treatments,
being the highest «1 log reduction) at 4°C under vacuum. Overall, the lower the storage
temperature the higher and longer the survival 01 L. monocytogenes was. Also, survival was
generally greater under vacuum than air, indicating that aerobic storage enhances pathogen's
death. Cheese supplementation with E. faecium KE82 did not enhance reduction 01 L.
monocytogenes as compared to cheeses made with the SC only. In conclusion, Graviera
cheeses that may be accidentally contaminated with low expected levels «100 cfu/cm2) 01 L.
monocytogenes at retail are at low risk regarding a potential outgrowth 01the pathogen.

Keywords: Listeria monocytogenes, Graviera cheese, Enterococcus, bacteriocin

[006.1]
1-Hydroxypyrene in Milk as a Bioindicator of Polycyclic Aromatic Hydrocarbon Exposure

01 Ruminants: a Valuable Tool for Dairy Products Salety Assessment
Y.P. Guiavarc'h*, A. Chahin, MA Dziurla, H. Toussaint, C. Feidt, G. Rychen

Research Unit on Animal and Functionality of Animal Products (UR AFPA), Nancy-University-
Institut National de la Recherche Agronomique (INRA), ENSAIA, France

Among environmental, lood salety and health issues, polycyclic aromatic hydrocarbons (PAHs)
and their metabolites are the subject 01 numerous studies in terms 01 production. spatial
deposition, impact on health, as well as translers and bioaccumulation in native or metabo~ized
lorms after absorption into the body. Surprisingly, while it has been demonstrated that lood 15 by
lar the main exposure pathway to PAH lor humans, no papers locus on the correlation between
levels 01chronic and oral exposure 01animals (ruminants, chicken) to PAH and transler toward
largely consumed animal products such as milk or eggs, which, due lo their lipophilicity, may
easily bioaccumulate PAHs and their metabolites. Urinary 1-hydroxypyrene 15 now largely
considered as a valuable biomarker 01 environmental (Iood, air) exposure 01 man and animals
to pyrene and other PAHs. However, Irom a practical lood/agronomic standpoint, the question
remains to know whether such biomarking capability still holds when 1-hydroxypyrene 15

analyzed in ruminant milk. To assess this hypothesis, lour goats were daily submitted to three
different amounts 01 pyrene oral ingestion, together with phenanthrene and benzo(a)pyrene (1,
7 and 49 mg/day during one week each). An HPLC-fluorometric analysis 01 1-hydroxypyrene in
milk revealed a perfect correlation between pyrene doses and 1-hydroxypyrene detected in
milk, thus lully conlirming the biomarking capability 01 1-hydroxypyrene and providing
inlormation on its transler coefficient toward milk. Translers coefficients 01 pyrene in the 1-
hydroxypyrene lorm remained close to 1% in milk and 10% in urine whatever the level 01
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exposure. It is expected that transfer equations such as the ones found in the present study can
be used as a valuable and practical risk assessment tool (milk collecting trucks) for (i) the
accurate monitoring of exposure of ruminants to pyrene and (ii) the evaluation of occupational
and environmental exposure of ruminants to PAHs mixtures.

Keywords: Milk, Polycyclic aromatic hydrocarbons, Siomarker of exposure, transfer

[006.2]
Detection, occurrence and effects of endocrine disruptors in Luxembourgish food items
, T. Sohn·', E. Cocco', J.P. Lasserre', F. Fack2, L. Valla~, C. Guignard'
Centre de Recherche Publlc-Gabnel Llppmann, Luxembourg, 2Centre de Recherche Public-

Santé, Luxembourg

Introduction: PCS's (polychlorinated biphenyls) and atrazine, a herbicide, can act as endocrine
disrupters, molecules perturbing hormonal systems, resulting e.g. in fertility-problems. These
xenobiotics can be very persistent in the environment and accumulate in the food-chain. The
objective of the present investigation was to quantify PCS's, atrazine and main degradation
products (desethyl-and deisopropylatrazine) in food and water in Luxembourg. In addition,
transcriptomic and proteomic effects of PCS's and atrazine were studied.

Methods: Fish and seafood products (n=79) were investigated on their PCS content (13
congeners), using GC-MS. Water sources (n=70), tap water (n=19), and bottled water (n=9)
were investigated for pesticides by HPLC-MS/MS. In parallel, human MCF-7 cells were exposed
to PCS-153 and atrazine at 100ppb over 24h. Following exposure, RNA and proteins were
isolated by trizol, and proteins were identified by 2-D OIGE/SOS-PAGE and MALOI-TOF. RNA
express ion was investigated by cONA microarrays.

Results: Atrazine or its degradation products were detectable in most water sources, bottled
water, and tap water, ranging from 0-141(mean 25±29(SD)ng/L, 0-22(4±8)ng/L, 2-38(11±9)ng/L,
respectively. Hig.hest .PCS concentrations were found in fish, especially eel (ca. 1200J.1g/kg),
whlle concentratlons In other foods were considerably lower. PCS-153 and 138 were major
PCS's detected. Transcriptomic results at t=24h did not indicate significant effects of
PCS/atrazine on MCF-7 cells, whereas a total of 22 proteins were identified as being
dlfferentlally expressed. Atrazlne tended to result in underexpression, PCS-exposure in
overexpression.

Discussion: Oespite PCS and atrazine banishment, both can still be detected in environmental
and food samples, albeit in concentrations not surpassing EU-guidelines. While the effect on the
transcriptome. remains uncertain and is currently studied at shorter exposure times, especially
protelns partlclpatlng In cell structure and oxidative stress functions were differentially
expressed, suggesting negative effects on cell integrity. Further analyses of additional food
samples (dairy products and meat) are ongoing.

Keywords: Endocrine Oisrupters, PCS, Atrazine, Proteomics

[006.3]
Cryptic health risks from bee products naturally containing hazardous pyrrolizidine

alkaloids - facts and eerspectives
M. Soppré·', O.w. Fischer', JA Edgar, S.M. Colegate2, T. Surzlaff'

'Albert-Ludwigs-UniversiUit, Germany, 2CSIRO Livestock Industries, Australia

Consumers of honeybee products world-wide are at risk if bees forage from plants that produce
1,2-dehydropyrrolizidine ester alkaloids and their N-oxides (PAs). These secondary plant
metabolites transfer Into bee products and are recognized natural toxins that cause, for
ex~n:ple, liver disease. Unfortunately, clinical effects of PAs are not only dose-related but,
Insldlously, can also be tlme-delayed and therefore are difficult to attribute to dietary exposure
to PAso

Species of Senecio, Echium and numerous other PA-producing plant species are, in some
regions, dominant food sources for honeybees. Although it has been known for some time that
honey can contain hazardous levels of PAs, the resulting health risks for consumers are poorly
addressed and the significance of PAs in food, and the use of PA-containing honey and polJen
as food additives, is not yet fully appreciated or resolved. Recent chemoecological research has
shown that pollen from PA-producing plants contains very high levels of PAs, suggesting that, if
this pollen is consumed as a "health food supplement", it carries significant health risks for
consumers; the possibility that PAs in honey originate from contaminating pollen is also
suggested by this finding. Regrettably, lack of chemical screening of commercial honey and bee
pollen samples and, in particular, scarcity of information on pollen markets and consumer
behaviour, currently makes risk assessments uncertain.

While several countries have regulations on PAs in pharmaceutical products, these do not, in
most cases, apply to foods or food supplements. This paper, after discussing integrated
ecological, medical, technical, economic and legal aspects which urgently need to be
considered, studied, and/or regulated, points out deficits in knowledge and proposes options for
producing PA-reduced apicultural products. Multidisciplinary action on an international level is
needed - but it is important to avoid public concern over honeybee products generally, not least
because of the indispensable pollination service honeybees provide.

Keywords: pyrrolizidine alkaloids, honey, bee pollen

[006.4]
Salt, a source of Penicillium nordicum an ochratoxin A producing proteinaceous food

contaminant
S Sonjak', M Licen', JC Frisvad2

, N Gunde-Cimerman·'
'University of Ljubljana, Biotechnical Faculty, Department of Biology, Slovenia, 2Technical

University of Denmark, Department of Systems Biology, Denmark

Penicillium nordicum is a widely distributed protein rich food contaminan!. It can grow well at
lower temperature (15°C) and increased salinity (5%). It is most often found on refrigerated dry
meat, salted fish, cheese and jam (Frisvad and Samson 2004). Interestingly, it was also isolated
from Arctic habitats sea water, sea ice, and glacial ice characterized by low temperature and
low water activity (Gunde-Cimerman et al. 2003; Sonjak et al. 2006). P. nordicum consistently
produces high amount of mycotoxin ochratoxin A which has nephrotoxic, hepatotoxic,
immunogenic, teratogenic and carcinogenic properties and is among environmental factors
suspected of being responsible for Salkan endemic nephropathy (Frisvad and Samson 2004). In
light of food safety it is thus important to prevent food contamination with ochratoxin A
producing species.

In our study a very high number of P. nordicum strains was isolated from different industrial
fermented meat products. Species was also isolated from the air of the plant and in high
number of colony forming units from the originally packed salt used in meat production.
Selected isolates were analysed with HPLC and the ochratoxin A production was confirmed for
all. To reveal the population structure and the origin of the P. nordicum isolates, amplified
fragment length polymorphism (AFLP) was applied. The results showed a low degree of genetic
polymorphism and grouping of P. nordicum isolates from meat, air and sal!. Salt used in the
production of the investigated fermented meats was thus proposed as a source of P. nordicum
contaminan!.

Frisvad JC, Samson RA (2004) Polyphasic taxonomy of Penicillium subgenus Penicil/ium. A
guide to identification of food and air-borne terverticillate Penicillia and their mycotoxins.
Stud. Mycol. 49:1-173.

Gunde-Cimerman N, Sonjak S, Zalar P, Frisvad JC, Oiderichsen S, Plemenitas A (2003)
Extremophilic fungi in Arctic ice: a relationship between adaptation to low temperature and
water activity. Phys. Chem. Earth P!. S 28:1273-1278.

Sonjak S, Frisvad JC, Gunde-Cimerman N (2006) Penicil/ium mycobiota in Arctic subglacial ice.
Microb. Ecol. 52:207-216.
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[006.5)
World's fastest non-invasive screening of aflatoxin in corn and DON in cereal grains G.

Juodeikiene·', L. Basinskiene', D. Vidmantiene', E. Bartkiene2, and W.J. de Koe3

1 Kaunas University of Technology, Lithuania; 2 Lithuanian Veterinary Academy, Lithuania; 3

Senior Food Safety Expert, The Netherlands

Mycotoxins in food and feed are considered important safety issues of growing concern. At least
60 % of food intake of man and animal is cereal related. Since mycotoxins such as aflatoxin
(AFT) and deoxynivalenol (DON) occur frequently in cereals the magnitude of the problem of
contamination is big. High cereal consuming citizens in the EU are at risk by the consumption of
cereal related products such as bread. This is the reason why the EU prioritized recently
legislation lor Fusarium mycotoxins after having regulated aflatoxin before. Reasons at Kaunas
University of Technology as to develop and adapt a cheap, fast, non-invasive quantitative
screening method to protect consumers.

Trichothecene mycotoxins and particular DON produced by species of Fusarium causes
Fusarium Head Blight (FHB) on cereal grains. A fight between plant and mould occurs resulting
in the formation of the toxin by which the kernel will shrivel. The presence of shriveled grain in a
lot indicates that Aspergillus and Fusarium species have invaded the cereal. A consignment of
grain manifests itself as a porous mass. With an acoustic spectrometer one can measure the
porosity of matter. The instrument can be used to determine the texture/structure of e.g. bakery-
and extruded products and the stability of (beer) foam. The instrument has been applied on
samples of with DON and AFT contaminated grain with success because the correlations found
between the acoustic signal and DON or AFT concentration and a percentage of damaged
grains were high (R'= 0.91-0.98).

Because the acoustic technique has in-and on-line possibilities, it lends itself for high speed
throughput monitoring. Its robustness and accuracy supersede all other more laborious and
costly wet chemistry methods for the quantitative determination of DON and AFT in grain. It
owes its accuracy not only because of the strong correlation but also thanks to less built up of
variability's in compare with wet-chemistry methods (HPLC, ELlSA).

Keywords: broiler, oregano oil, growth promoter, intestinal microbiota.

[006.6)
Fumonisin-producing Fusarium Strains and Fumonisins in Traditional African Vegetables

(Morogo)
A.M. Van der Walt·, E. Van der Linde, C.C. Bezuidenhout

'North West University (Potchefstroom Campus), South Africa, 2Plant Protection Research
Institute afthe Agricultural Research Cauncil (PPRI-ARC), South Africa

Introduction: Traditional African diets supplement maize-based diets with diverse leafy
vegetables (moraga) many of which grow in mixed culture in maize lands. Maize are host to
toxigenic Fusarium that may also contaminate the morago vegetables. The incidence of
Fusarium and fumonisin contamination of vegetables were investigated.

Methods: Standard techniques were employed for the isolation and identification of potential
fumonisin-producing Fusarium species from two popular morogo vegetables: ligusha and
calabash.

Results: Isolate numbers suggest F. verticillioides (19) and F. proliferatum (21) occur
predominantly in association with morogo vegetables and F. subglutinans (3), F. oxysporum
(3), F. equisiti (4) and F. solani (3) in low numbers. Fumonisins detected in household morogo
ranged between O and 661 ng/g.

Discussion: Fumonisin B1 is mutagenic, carcinogenic, teratogenic and immune-suppressive.
Fusarium species isolated from in this study are also opportunistic pathogens of

L

immunocompromised individuals and could significantly add to the disease burdens in HIV
individuals in subsistence settings.

Keywords: Morogo vegetables, Toxigenic Fusarium , Mycotic Fusarium , Fumonisins
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[007.1)
S.E.T. the course for Better Quality and Increased Food Safety

with Sustainability - Eco-Efficiency - Traceability
Cristian Barcan·, Christoph Guenther
BASF Nutrition Ingredients, Germany

Especially when it's about the food they eat and drink, consumers want to know what they are
buying and what ends up on their plate. Excellent quality as such is seen as a mandatory fact.
In addition, arguments like traceability and the socio-ecologically benign manufacture of
individual products and ingredients are gaining importance.

BASF Nutrition Ingredients has launched the S.E.T. Initiative with the goal to make these
traceability and sustainability aspects visible and guantifiable - throughout the entire feed,
food, and beverages value chains ("from farm to fork").

S.E.T. stands for Sustainability, Eco-Efficiency and Traceability. It is based on a certified eco-
efficiency analysis method which makes sustainability and air emissions, such as C02,
quantifiable. S.E.T. also allows food, feed, and beverages manufacturers to trace exactly what
materials were used and what conditions applied in the manufactunng process at every step of
the supply chain - via the GTNet® Global Traceability Network - at any time andoanywhere in
the world. The GTNet® is provided by the company TraceTracker. BASF Nutntlon has been
tracing its ingredients since 2005 via this Global Traceability Network.

, -st;;íainable development throughout the value ch;ji,'--
k__ (GTNet) O

--_ trcl.::»tr~er

T r i) n ~ ) al' 0:-11 (: V

Ecology

By adding the sustainability and air emissions results obtain with the eco-efficien~y analysis to
the transparent platform provided by GTNet®, the food Industry commumty can Increase the
trust in the food supply chain and back their sustainability claims on a global and whole
supply chain basis.

More information can be obtained al:

www.set-initiative.com

www.tracetracker.com

http://www.set-initiative.com
http://www.tracetracker.com
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Keywords: Sustainability measurements, Global whole chain traceability, Air emissions, Quality
and lood salety

[007.2]
Changing responsibilities of the food industry for the 21st Century

A Sibbel'
RMIT University, Australia

Purpose

To contribute to aligning the food industry towards meeting the challenge of global sustainability

Introduction

The food industry is at a crossroads in the first decade of the 21" Century. With threats due to
climate change and depletlng resources, widespread major economic and social upheaval
large scale demographic changes in populations, the growing knowledge of diet-health
relatlonshlps and the changlng patterns of diet-related disease, there is much to consider in
planning for the future. With the global community increasingly dependent on the industry for
the supply of one of the most baslc of human needs, there is an imperative to consider how to
respond to these challenges. Recognising and understanding these challenges is the first step,
If the food Industry IS to adapt In sustainable ways to protect and promote public nutrition and
health into the future.

Method/Approach

Based on a review of relevant literature published from late 1970's to 2008, changing attitudes
and practlces of the food Industry are outlined. With reference to the complexities of the food
supply chaln, changlng trends In consumer behaviour and expectations about food new
processing and information transfer technologies, this research provides an overview ~f the
context and platform from which the food industry can respondo

Results & Discussion

Considerable research has been undertaken to find ways that the global community might begin
to address some of the Intractable barners to sustainability. So far, the food industry has
focused on reducing the .environmental impact of production. As a consequence, the industry
has been cnllclsed for fallure to acknowledge the social and economic impacts of production.
For Instance, the Industry has been blamed for contributing to obesogenic environments in
developed countrie.s, and lor malnutrition due to disruption 01 traditional lood production
systemsln developlng countnes. Such sweeping criticisms indicate the changing attitudes and
expectatlons about the role of the lood industry in promoting health and well-being in a
sustainable society, as examined in this discourse.

Keywords: nutrition, sustainability, environment, health

[007.3]
Potential of Fruit and Vegetable Waste and By-products From the Irish Food

Industry as Source of Antioxidants and Polyphenols
H.H. Wijngaard', C. Ror..le, N. Brunton

Teagasc Ashtown Food Research Centre, Ireland

Introduction

Fruit and vegetable p~ocessing generates substantial quantities of waste/by-products, which are
often expenslve. to dlspose of. EVldence suggests that fruit and vegetable waste/by-products
could serve as nch sources of potentially uselul bioactive compounds, for example polyphenolic

antioxidants. In this study, wastes and by-products 01 fruit and vegetable processing were
examined as potential sources 01 polyphenolic antioxidants.

Methods

Whole fruit and vegetable waste (apple, pear, pink grapefruit, kiwi and lettuce) and by-products
(apple pomace, white cabbage cut-offs, broccoli stems and caulifiower cut-offs) were obtained
from Irish wholesale Iruit suppliers and food processors. The samples were Ireeze dried and
methanolic extracts were prepared. Antioxidant capacity of the samples was measured using
the 2,2-diphenyl-1-picrylhydrazyl (DPPH) and Ferric Reducing Antioxidant Power (FRAP)
assays. In addition polyphenol levels and composition (Folin Ciocalteu Reagent and HPLC-
DAD) 01 the waste and by-product were measured.

Results

Of the whole waste samples, kiwi Iruits had the highest antioxidant activity, 1709 mg Trolox /
100g DWand 762 mg Trolox / 100g DW as measured using the FRAP and DPPH assays
rspectively. 01 the by-products apple pomace had the highest antioxidant activity, 1435 and 636
mg Trolox /100 9 DW by FRAP and DPPH, respectively. The highest phenollevel by FCR and
HPLC-DAD was detected in whole apple waste.

Oiscussion

In some samples polyphenol content was not strongly correlated to antioxidant activity. This
could be explained by the lact that not all polyphenols have a similar antioxidant activity or that
non-polyphenolic antioxidants were presen!. HPLC-DAD results revealed that the major
polyphenolic groups in pink grapefruit were Ilavanones and hydroxycinnamic acids. Pear, apple
and kiwilruits mainly contained fiavonols and fiavanols. Vegetable samples contained mainly
phenolic acids and some fiavonolic compounds. In conelusion, apple pomace is the most
promising source of polyphenols and antioxidants, since it had a relatively high antioxidant
activity and is produced in consistentiy in high volumes.

Keywords: fruit and vegetable by-products, antioxidant activity, polyphenols, HPLC-DAD

[007.4]
Enhancing Food Chain Sustainability - Total Exploitation of Co-Products and Biomass

K. W. Waldron'
Institute of Food Research, United Kingdom

The agri-Iood chain produces very large quantities 01 plant-based co-products lor example from
cereal, Iruit and vegetable agronomic and processing activities. Much is disposed of as waste.
However, the European Landfill Directive and the accompanying national legislation is putting
considerable pressure on lood processors to reduce excess co-products.

Plant-derived residues are highly complex and heterogeneous in nature. In addition, many are
microbiologically unstable. Nevertheless, many waste co-products are potential sources of a
range 01 outputs, ineluding high-value food-grade materials such as hydrocolloids, dietary fibre
and related lood ingredients through to animal feed and lower value non-Iood commodities
ineluding bioluels. The latter are gaining more and more interest, particularly since the last 12
months have witnessed increasing demands lor both fuel and food from a more wealthy global
population.

This presentation considers some of the challenges which face the food industry and
researchers in exploiting co-products along with some potential opportunities. This will inelude
highlights 01 some 01 the research to date including outputs Irom the successfully completed EU
STREP REPRO, recentiy initiated EU research on bioalcohol production, and consideration of
intemational networking through special interest groups. Furthermore, in addition to the

http://www.nutrition.basl.com


scientific and technological aspects, socioeconomic and management issues will be considered
in relation to potential barriers to food chain sustainability.

Keywords: waste minimisation, co-product exploitation, biofuels, biorefinery

[007.5]
Chironomids • Vibrio cholerae connection:

From the environment to drinking water
y Kashi'

Technion, Israel

In the lecture I will review our studies on Vibrio cholerae in the last few years:

The egg-mass of non-biting midge Chironomus sp. (Diptera; Chironomidae), harbor V. cholerae
(findings by Broza & Halpren, 2000). Chironomids are the most abundant insects in freshwater,
undergo a four stages life cycle: eggs, larvae, and pupae, which are all aquatic, and adults that
emerge into air. The midge egg-mass were found to be a proteoglycan biopolymer that serves
as a nutrient source for V. cholerae. The bacterium use secreted Hemagglutinin/Protease
(HAlP), for the egg-mass degradation. To date, more than 50 different serogroups of V.
cholerae were found on the different life stages of Chironomids collected from diverse
freshwater environments. Flying adults were found to be carriers of V. cholerae and can transfer
the bacteria from one water source to another. Thus, chironomids are possible natural reservo ir
of these bacteria and chironomids adults may playa key role in V. cho/erae dissemination and
could be used for early monitoring of cholera and better controlling disease outbreaks that takes
so many lives. Based on the property of V. cholerae to adhere to various surfaces, we are
studding the mechanism underlying V. cholerae adhesion to starch granules in order to improve
existing Oral Rehydration Therapy. Our finding may point at a new mode of action, explaining,
at least in part, the beneficial effects of starch-based Oral Rehydration Solutions (ORS) for the
treatment of cholera. Using combination of bioinformatics and molecular genetics we have
studied Simple Sequence Repeats (SSR, VNTR) as a source of genomic polymorphism for V.
cholerae. A combination of highly mutable SSR loci, with shorter, relatively more stable Mono-
Nucleotide Repeats (MNR) loci, were proved to be efficient for the typing of V. cholerae strains
isolated from various sources including chironomids in endemic areas (India, 2006).

Keywords: Viberio cholerae, water pathogen

[008.1]
Stabilization of edible oils with synthetic antioxidant: the role of beta-carotene in oil

oxidation.
Alam Zeb', Michael Murkovic

Graz University of Technology, Austria

Edible oils are important part of the human diet, containing varied nutrients and stability.
However their thermal stability with synthetic antioxidants is still a question. The study is
therefore aimed to know about the role of synthetic antioxidants in stability of edible oils.

Synthetic beta-carotene (50-300 microgram) was added to edible oils. Oxidative stability
(Rancimat at 110°C and 20Uh of air for 36 hours) was measured using standard methods like
peroxide value (POV), free fatty acid (FFA), conjugated diene and triene, Anisidine value (AV)
and radical scavenging activity (DPPH). Beta-carotene degradation was measured using
HPTLC, while triglycerides (TAGs) were measured using reverse phase HPLC with propionitrile
as main eluen!.

Results suggest that increasing synthetic beta-carotene content significantly affect the stability
of edible oils. The relation between TAGs and beta-carotene oxidation has been shown.

Synthetic beta-carotene has the potential to be used as a useful ingredient in food industry to
increase thermal stability of edible oils during cooking and storage. This study presents a good
tool for our understanding of the oxidation of TAGs during carotenoids oxidation in edible oils.
The study is significant in view of the nutritional as well as commercial applications of edible
oils.

Keywords: beta-carotene, Oxidative stability, HPLC, oxidation of TAGs
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[008.2]
Medicinal Mushrooms from Medicine to Food

M. Niksic'
University of Belgrade, Faculty of Agriculture, Inst. of Food Technology, Dep. of Industrial

Microbiology, Serbia

Several hundred mushroom species posses' pharmacological properties but only several such
as Ganoderma lucidum, Lentinus edodes, Trametes versicolour, Grifola frondosa, Flamulina
velutipes and Agaricus brasiliensis gain large scale of industrial commercial production: not
only for food and feed but also for pharmaceutical industry. They are source of blologlcally
active polysaccharides, polysaccharide-protein complex, polyoxygenated tnterpenes, lectlns,
organic acids and others in their fruit bOdies, mycelia, spores or cultured broth.

Mushroom products are used to hélp in treating various human diseases, such as cancer,
hepatitis, hypertension, hypercholesterolemia, immuno-modulatlng and cardlovascular
disorders, posses' antiviral, antibacterial and antidiabetic effects and many others. Its
intracellular and extracellular polysaccharides (beta glucans) such as lentinan, schyzophyllan,
krestin, PSP, befungin have been proven to inhibit the growth of several cancer cells and
prevent oncogenesis. They do not attack cancer cells directly but actlvate dlfferent Immune
responses in the hos!. They are also source of many oxygenated tnterpenes, especlally
ganoderic acid, with various biological functions such as cytotoxlclty to hepatoma cells,
inhibition of histamine release, inhibition of cholesterol synthesls and absorptlon, stlmulatlon of
platelet aggregation and inhibition of thrombin induced platelet aggregation.

Mushroom extracts are not only drugs but also represent valuable source of nutriceuticals,
dietary supplements and also functional food. This market is quickly growing as a part of healthy
diet in USA and Western countries and also is starting to develop In Serbla. Flrst examples are
dietary supplements such as Shii-take lec, Shii-take lecitin, Ganoderma immuno tea and Shii-
taki-mix soup with several years of experience, but also In process of developlng as a. new
products are Ganoderma beer, Ganoderma bitter, Shii-take juice, Ganoderma splnt, Shll-take
vinigeer, Shiitake honey, shiitake enriched with Se and many other products.

Keywords: Mushrooms, food, pharmaceutical products, Ganoderma

[008.3]
Seer - Severage with Pfarmacodynamic Properties

I.L. Leskosek-Cukalovic'
Department for Food Technology and Biochemistry, Faculty of Agriculture, Serbia

Beer is a drink known for several millenniums. For more than 6000 years, it has been accepted
as an alcohol beverage, refreshment, drink for all occasion, but also a safe drink, which can
promote well being. Hardly any drunk or food has experienced such a reputatlon boost IIke
beer and has been in greater interesting focus of medical research. Up to now, more than 3500
scientific studies on the issue of beer and health have been published worldwide. Ouite
remarkable findings have been brought forward. Cardiologist found that similar to wine. it inhibits
fatty deposits in the internal artery walls and thereby helps ~oward off myocardlal Infarchon.
Similar to wine it poses antioxidant properties and fulflls cntena of radical protectlon ..Urologl~ts
consider it an ideal prophylactic against the formation of kidney stones. Sport physlclans clalm
that it improves the performance, concentration and reaction of athletes. and strengthens thelr
muscles. But beer is far more than tha!. Researches show that It can be IInked to some types of
cancerogenesis, Alzheimer's and prostate diseases, blood pressure, osteoporosis, and even 10.
Certain beer ingredients coming from hops, in particular xantohumole and prenylnanngenln .for
the last few years have been under serious investigation indicating remarkable bioactlve
properties, and potentials. Despite this, and numerous confirmations .of it is ~enefit to health
from various points of view, this malter has mostly been neglected. Wlne, partlcularly red wlne
through phenomenon known as "French paradox" has been accepted as beneficlal component
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of daily diet, but beer is usually treated only as cause of recognizable "beer belly". So, it might
be useful to evaluate aU the currently available facts considering action of beer constituents,
their pfarmacodynamic properties and possible beneficial action on overall health condition.

Keywords: beer, bioactive constituents, properties, health

[008.4]
Fermentation as a Means to Improve Nutritional Quality of Cereal Foods

Kati Katina,
Finland

No abstract supplied.

[008.5]
Dietary Supplements on Serbian Health Products Market

S Sobajic', I Stankovic, B Vidovic
Faculty of Pharmacy, Serbia

Aided by the increasing availability of information from media sources and science-based
nutritional and health claims, consumer awareness of specific dietary ingredients has grown
steadily in Western countries, but also in Serbia. The search for general well-being and
reaching maximal individual potentials, as well as deregulation of large number of ingredients
previously only available by prescription, helped drive the concept of prevention and self-
medication in which dietary supplements have significant place.

In Serbia, growing demand for dietary supplements has been followed with growing number of
products. Supplements are mostly available at pharmacies, but also in health-food stores and
supermarkets, which have significantly smaller share of retail distribution value. Estimated
number of different products available on the market is round 1000. Unfortunately, at the
moment no notification procedure exists for dietary supplements, dietary products and foods for
special medical purposes, which makes it difficult to obtain the exact number of products on the
market. In last two years efforts were made to evaluate DS market in Serbia concerning the
type and the number of different products, the ratio of imported/nationally produced products,
chemical sources of vitamins and minerals in DS, and most popular herbal products. The
greatest number of available products is herbal ones, followed with vitamin and mineral
combinations, and than specialties such as omega-3 fatty acids, glucosa mine, chondroitin and
coenzyme Q1O.

Despite the high popularity level of food supplements, there are still serious problems in the
area of their legislative, control, dosing, labelling, marketing, side effects surveillance and post-
market analysis. The consumers are often confused with contradictory information, but also the
producers and legal institutions such as the customs, sanitary inspection and pharmaceutical
inspection need better defined rules in this area.

Key words: dietary supplements, vitamins, minerals, herbs, specialties, Serbia, market
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[008.6]
Assessment of the Stability of Zeaxanthin during

Home and Industrial Processing of Potato
D. Behsnilian', E. Mayer-Miebach

Oepartment of Food and Bio Process Engineering, Max Rubner-Institute, Federal Institute of
Nutrition and Food, Germany

Zeaxanthin and lutein are the major pigments present in the human macula and retina. Today,
enough evidence supports the implied effect of these carotenoids towards the prevention of the

age related macular degeneration. While lutein is abundant in many green fruit and vegetables,
the only significant natural source of zeaxanthin in European human diet are maize, pumpkin,
and egg yolks.

The goal here was to assess the suitability of a new transgenic potato variety rich in zeaxarÍthin
for home and industrial processing aiming at an optimal zeaxanthin retention. Kinetics of
zeaxanthin degradation and isomeration in potato homogenates (70·C-150·C) and stability of
carotenoids in potato products after different processing methods were therefore evaluated.
Furthermore mechanical and enzymic processing methods were evaluated towards the possible
enhancement of the carotenoid content in potato products.

As a result of thermal treatment, the total carotenoid content of the potato samples decreased
with increasing holding temperature and holding time. all-trans-zeaxanthin is very stable
towards high temperatures, and degradation of the all-trans-isomer is accompanied by
generation of cis-isomers.

The total carotenoid content remained stable in potato halves after boiling in water for 20min
and in potato stripes after dehydration in warm air (70·C, 4h). For production of puree flakes,
potatos were peeled, sliced, pre-cooked/blanched (7S·C, 16min), cooled (1S·C, 20min), cooked
(100·C, 30min), homogenated, drum-dried (1S0·C, 0.S-1min), grinded to flakes and finally
packed. Only the drum-drying step produced some zeaxanthin losses; the rehydrated flakes
presented an excellent zeaxanthin retention. Zeaxanthin remained stable after frying, but the
potato variety resulted not suitable for frying (too high sugar content).

By application of mechanical and enzymic processing methods, two different potato products
with enhanced carotenoid content were obtained: by milling a potato powder with a total
carotenoid content of approx. 9mg/100gdb and by enzymic treatment a potato soup containing
approx. 1.Smg/1OOgWb.

Keywords: Zeaxanthin, potato, thermal stability, processing

[009.1]
DETECTION OF SPOILAGE BY ALlCYCLOBACILLUS ACIDOTERRESTRIS IN FRUIT

JUICES BY ELECTRONIC NOS E
Isabella Concina·'·2, Emanuela Gobbi3 •• , Matteo Falasconi2, Giorgio Sberveglieri2

'CNR-Istituto di Biofisica, Italy, 2SENSOR Laboratory, CNR-INFM, Oip. di Chimica e Fisica,
Universita di Brescia, /taly, 30BAOP, Universita di Udine, /taly, 4Biodiversity s.r.l, Italy

Though a growing attention is being paid to food safety in order to guarantee a true assessment
on the whole production line, from the raw matter to the final product, the availability of reliable,
fast and simple-to-use tools to early detect microbial spoilage is a relevant goal not yet reached.
Alicyclobacillus acidoterrestris is one of the most critical contaminants of fruit juices due to the
ability of its spores to survive typical pasteurisation treatments '. Moreover it produces volatile
taint compounds which confer medicinal flavour and taste 2. Gas sensor array technology, the
so-called Electronic Nose (EN) 3, has known a large development in the past decades and
nowadays it is recognized as one of the most promising techniques for food quality assurance '.

Herein we report the use of an Electronic Nose to perform an early diagnosis of spoilage by A.
acidoterrestris in three commercial fruit juices (orange, peach and apple) by exploiting the
changes on the olfactory fingerprint induced by the bacterial metabolism. Measurements of
headspace volatiles were performed on the different fruit juices artificially inoculated with A.
acidoterrestris and incubated al 37 ·C for 24 hours. No further sample preparation was required.

The EN EOS83S (Sacmi Imola scarl), equipped by an array of six thin film Semiconductor Metal
Oxide sensors 5, was coupled to a static headspace sampling system. Explorative data analysis
was performed by Principal Component Analysis (PCA).
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Figure 1

Figure 1 shows the PCA score plot 01 data: EN EOS835 was able to distinguish between
uncontaminated and contaminated orange and peach juices: on the 1st principal component
axis where it can be noted a shilt caused by volatile pattern alteration by A. acidolerreslris.The
discrimination was not effective in apple juice: in this matrix A. acidoterrestris grows slowly and
consequently it could require a longer time to exert alteration on the global volatile profile
associated to its metabolism.

Obtained results indicate that, alter a suitable training, the EN could be employed as monitoring
tool lor juice contamination by A. acidoterrestris.

1. M. Lin, M. AI-Holy, S.-S. Chang, Y. Huang, A.G. Cavinato, D.-H. Kang, BA Rasco, Inl.
J. Food Microbiology 2005, 105, 369.

2. D. Gocmen, A. Elston, T. Williams,M. Parish, R.L. Rouseff, Letl. Appl. Microbiol. 2005,
40,173.

3. T.C. Pearce, S.S. Shiffman, H.T. Nagle, J.W. Gardner, Handbook of machine olfaclion
Wiley-VHC Ed., Weinheim, 2003.

4. Reid, L. M., O'Donnell, C. P., & Downey, G. Recent technological advances lor the
determination ollood authenticity. Trends in Food Science and Technology, 17(7),344-
353,2006.

5. M. Falasconi, M. Pardo, G. Sberveglieri, 1. Riccó, A. Bresciani, Sens. Aclualors B 2005,
11073.
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Molecular Biology Tools Useful for the Predictive Models of Food Born Moulds

Florentina Radoi-Matei*', Matilda Ciuca', Catalina Voaides', Stelana Jurcoane2, Calina Petruta
Cornea'

1USAMV Bucharesl, Faculty of Biotechnology, Romania, 2Center of Microbial Biotechnology
BIOTEHGEN, Romania
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Introduction: The lood born lungi have a high toxinogenic potential because 01 the micotoxin
production. It has been shown that both toxinogenic and non-toxinogenic strains contain in their
genome the same gene involved in the secondary metabolite production. Its expression
depends on internal and external lactors. A correlation between the toxinogenesis classical
predictive models and the gene express ion has been done in our work.

Methods: From a classical predictive point 01 view toxinogenic and nontoxinogenic 12 strains 01
Aspergilllus flavus have been cultivated on Czapek medium and by using the growth rate,
primary model lor their development has been obtained (Rosso model). Also, the model 01 the
aflatoxins production has been obtained by the classical predictive tools. From a molecular point
01 view, internal primers lor the aflatoxinogenic gene have been designed and used to amplify
specific Iragments. The amplified Iragments have been sequenced to lind their homology. Using
those primers, preliminary studies on the gene express ion have been done by RT-RT-PCR.

Results:

The growth and the toxinogenesis models rules under different equations. Rosso model can be
used lor the growth model.

Using specific primers different Iragments have amplified and they have been sequenced to find
their homology with fluG.

Fragment
SLlAQYPEVDFVLLHSSYPYTREAGYLACVYPNVYLDLGEVFPMVSRDAQESILRDSLDIVPTTR
LLWST

FluG 284
SLIAQYPEVDFVLLHSSYPYTREAGYLACVYPNVYLDLGEVFPMVSRDAQESILRESLEIVPSTR
LLWST 353

A 79% identity with the nucleic acid sequence 01 fluG (Irom Aspergillus nidulans) and 95%
identity with the aminoacids 01 the associated protein were lound.

Under different temperature conditions similar curves 01 the gene expression and the classical
growth and toxinogenesis curves were obtained.

Discussions:

Rosso model is not an adequate model to predict the aflatoxin production.

Tools 01 molecular biology as RT-RT-PCR could replace the classical predictive models.

The amplification results sustain the hypothesis that aflatoxins and sterigmatocystine has a
common biosynthesis pathway.

Keywords: micotoxins, predictive micology, gene expression



•••••••••••••••••••••••••••••••••••

[009.3]
Antimicrobial susceptibility of Campylobacter coli isolated from food and human in

Portugal
M Fernandes', C Mena, J Silva, P Teixeira
Esco/a Superior de Biotecnologia, Portugal

Thermotolerant Campylobacter spp. are frequent causes of diarrhoea in humans worldwide with
transmission occurring via consumption of contaminated foods, in particular undercooked
pouitry. It has been suggested that extensive veterinary use of antibiotics is largely responsible
for the emergence and spread of resistance among human isolates of Campylobacter spp ..

Different isolates of Campylobacter coli were used during this study; 100 isolated from food
products and 17 from ciinical cases of Campylobacteriosis that occurred in Portugal. The
isolates were initially identified by multiplex PCR using a cytolethal distending toxin (cdt) gene-
based species-specific assay. The susceptibility to several antibiotics (nalidixic acid, ampicillin,
ciprofloxacin, cioranphenicol, erythromycin, gentamicin and tetracycline) was evaluated
according to the agar dilution methodology described in the CLSI (2007).

The susceptibility to the tested antibiotics was shown to be strain dependen!. In general the
ciinical isolates were more resistant to the antibiotics tested (Table 1).

Table 1. Susceptibility to 7 antimicrobials among Campylobacter coli isolates from food and
human sources

MICso (tJg/ml) MIC90 (tJg/ml)

Food Human Food Human

Nalidixic Acid [<0,125-8] [<0,125-128] [<0,125-0,5] [<0,125-32]

Ampicillin [<0,125-4] [<0,125-128] [<0,125-4] [<0,125-32]

Ciprofloxacin [<0,125-8] [<O ,125-32] [0,125-0,5] [0,125-8]

Cloranphenic [<0,125-0,5] [<0,125-4] [0,125-1] [<0,125-4]
01

Erythromycin [<0,125-1] [<0,125-64] [<0,125-0,5] [<0,125-1]

Gentamicin [0,125] [0,125-0,5] [0,125] [0,125-0,5]

Tetracycline [<0,125-16] [<0,125-128] [0,125-0,5] [0,125-16]

Keywords: Campylobacter coli, Minimal inhibitory concentration, antibiotics

[009.4]
Antibiotic resistance of Salmonel/a spp. isolated from clinical cases of salmonellosis

occurred in Portuguese children
R Freixo', M Fernandes, R Aroso, O Ramos, J Silva, P Teixeira

Escola Superior de Biotecnologia, Universidade Católica Portuguesa, Portugal

The widespread use of antimicrobial agents in food and animal production and medicine has
contributed to the decreased susceptibility of Salmonella to antibiotics. Increasing rates of
antimicrobial multidrug resistance in Sa/monella have been reported in both developing and
developed countries during the recent years. This represents a food safety problem as
antibiotics are commonly used to treat serious infections caused by the ingestion of foods
contaminated with Salmonella.

Twenty-eight Sa/monella strains (27 S. Typhimurium and 1 S. Enteritidis) were isolated from
ciinical cases of salmonellosis in Portuguese children (range 3 months to 9 years of old). Three
of these isolates were COllectedfrom an urinary tract infection and 25 from faeces.

The susceptibility of the isolates against 9 different antimicrobial agents (ampicifin,
chloranphenicol, gentamicin, kanamycin, nalidixic acid, streptomycin, sulphadiazine,
trimethoprim-sulfamethoxazole, and tetracyciine) was determined according to the agar dilution
technique described in the CLSI (2007). Twenty-seven isolates were resistant to more than one
antibiotic whereas 64% showed a R-type ACSSuT profile.

In general, the tested strains were susceptible to trimethoprim-
sulfamethoxazole/gentamicin/kanamycin and resistant to sulphadiazine (Table 1).

Table 1: Susceptibility to antibiotics of the tested Salmonella strains.

Salmonel/a spp.

%R' %1** %5***

Ampicillin 86% 0% 14%

Cloranphenicol 64% 0% 36%

Streptomycin 79% 0% 21%

Tetracycline 75% 0% 25%

Trimethoprim-
sulfamethoxazole 0% 0% 100%

Nalidixic acid 25% 0% 75%

Gentamicin 0% 4% 96%

kanamycin 4% 0% 96%

Sulphadiazine 100% 0% 0%

" Resistant; **, Intermediate; ''',
Sensible

Keywords: Salmonella spp. , antibiotic resistance, clinical cases
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Determination Of Microbiological Contamination Sources During Further Processed

Poultry Product Nugget Production
Pelin F. Akyuva·1, Sahsene Ana~

1Uludag University Vocational School of Technical Science, Turkey, 2U/udag University, Faculty
of Veterinary Medicine, Department of Food Hygiene and Technology, Turkey

This study has been conducted to determine the microbiological contamination sources during
production stages of nugget, a further processed poultry meat product in a local poultry
processing plant located in Bandlrma,Turkey.

Thirty five different control points in the processing line have been examined for the
enumeration of total aerobic mesophilic bacteria, cOliforms, E. coli, staphylococci- micrococci,
coagulase positive staphylococci, Enterobacteriaceae, enterococci, sulphite reducing anaerobic
bacteria, yeast and molds and Salmonella spp. Also end products were examined for
Pseudomonas spp., and B. thermosphacta.



In the study, mean counts (Iog,o clu/g) in the minced poultry meat, skin was lor total aerob
mesophilic bacteria 2.80:t0.63 and 3.7:t0.67, colilorms 2.80:t0.63 and 1.90:t0.73,
Enterobacteriaceae 1.90:t1.10 and 2.00±0.94, enterococci 1.20:t1.03 and 2.00:t1.41,
staphylococci-micrococci 2.00:t0.00 and 2.30±0.48 and yeasts and molds 2.70:t0.48 and
2.90:t0.99. Sulphite reducing anaerobic bacteria, coagulase positive staphylococci and E. coli
were under the detection limit and Sa/monella spp. was not determined.

Statistical analyses indicated that there is no significant difference through the stages Irom
emulsions to packaged nugget. According to the mean values 01 microbiological load at all
control points, minced poultry meat and skin are primary contamination sources in the
production. AdditionallY' it is determined that auxiliary items used in production, equipment,
worker's hands, plant air and water used in the plant is not a source 01secondary and/or cross
contamination.

Keywords: Nugget, poultry meat, bacterial contamination

[009.6]
Is bacteriological test process for "in full discharge" possible in 24h ?

1 Michel Franck·', Philippe Figwe~, Lo'icAldebert2
Vetennary School of Lyon, France, 2AONucleis SAS, France

Summary: The authors answer to the lood industry needs to obtain a lull discharge analysis in
less 24h from a sample. The full discharge analysis is the main topic to garantee the health of
the consumer, the freedom 01circulation 01the food products, the properties of country product,
and for the company for setting up the risk management. With the full discharge analysis in less
24h, the lood product is able to reach a label "HSQ or High Sanitary Quality". Without full
discharge analysis, some lood products are marketed without sanitary guarantee and the risk
for the company is running.

AII the stages of the analysis reviewed: sample, transport, receipt, enrichment, ADN extract,
PCR or RT PCR, reading and diagnosis. Two steps are critical, transport and enrichment

To reach this tapie, it is indispensable to carry out the analysis into the lood industry laboratory.
Enrichment is necessary lar searching the pathogenic germs; the length of enrichment depends
on the pertormances of the ADN extract method, and the stress of the bacteria; when the
laboratory acquired a good experiment of the technique, the length of enrichment can be limit to
8 hours.

To realize the extraction of the ADN and the gene amplification, by PCR or RT PCR, the food
industry laboratory as to obtain a licence and necessary know-how.

The authors are setting up fast analysis at low cost to increase the number of controls, to
guarantee the real healthiness of the food products. The costs can be evaluated by sample
including consumables and human resources needs.

Keywords: lull discharge analysis, low cost, last analysis, High Sanitary Quality

[010.1]
Antioxidan and Antibacterial Effects Against Some Pathogen Food Borne Bacteria of

Carotenoids Extracted from Rhodotorula glutinis
Zerrin Erginkaya, Türkan Keceli·, Esra Türkkan, Umit Kaya

Cukurova University, Turkey

In this study 20 different extracts of carotenoids (M1, M2, M21, M22, M24, M25, M26, M28,
M29, M30, M31, M33, M35, M37, M38, M39, M40, M41, M42, M47), as a pigment, extracted
from the yeast that had a high carotenoid production yield was studied and antioxidant activity
of the extracts were determined in oil-in-water emulsions. In arder to determine the antibacterial
effects of Rhodotorula glutinis on 5 different pathojen bacteria (Staphlococcus aureus 850),

L

Bacillus subtilis 840, Bacillus cerues 841, Salmonella Enteritidis 842 and Escherichia coli 843)
was used agar diffusion method was applied in this study.

The results indicated that 20 different carotenoid extracts, in the event 01 103 kob/ml bacteria
concentration; numbers M24 (84,4mg/ml) and M30 carotenoids extracted has more antibactérial
effect on S. aureus, numbers M31 and M35 (94,2mg/ml) has more antibacterial effect on B.
subtilis , number M35 and M40 has more antibacterial effect on B. cereus, numbers M35, M37
and M47 (93,07mg/ml) has more antibacterial effect on S. Enteritidis, numbers M24 and M29
(107mg/ml) has more antibacterial effect on E. coli were established. When 106 kob/ml bacteria
concentration was in decreased on antibacterial effect. The results showed there were
significant differences on antioxidant activity of 20 different Rhodotorula Glutinis strains not
depending on their carotenoid content (p<O,05). It was found that M26, M31, M37 and M40
starins of Rhodotorula Glutinis were lound be the most effective antioxidants (p<O,05), some 01
other strains of (M2-M47) were found to be less effective as antioxidants (p<O,05) and the
starins of M33, M41, M38 and M1 were not effective as an antioxidants when compared to
kontrol (p>O,05).

••••••••••••••••••••••••••••••••••••
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[010.2]
Antifungal effect of Origanum vulgare depends on cultivar, cultivation method, growth

stage, extraction method and mode of application
PV Nielsen·, K Saudargyte

IPU Technical University of Oenmark, Oenmark

Antimicrobial activity 0130 different extracts and essential oil obtained lrom Oregano vulgare 01
different cultivars, grown at different locations in Lithuania and harvested at different growth
stages, were tested against six bacteria, eight yeast and six mould species, commonly lound in
food. The extracts were assessed by agar diffusion test towards all test organisms, while the
volatile system only was used towards the six mould cultures.

Data showed that essential oil, acetone and methanol extracts 01 oregano were more inhibitory
to Escherichia coli when the media was modified to lower water activity (aw) and pH. In general,
the results showed than the sensitivity of bacteria to Oregano vulgare extracts depends on the
individual properties 01 test cultures. 60th acetone and methanol extracts and essential oil 01
oregano inhibited the growth of yeasts. The extract with the strongest effect against the tested
moulds were the American population, harvested at grow stage IV (flowering), from the private
garden and extracted by acetone. The two methods agar diffusion and volatile system method
were compared to each other. Results showed that Penicillium nalgiovense and Eurotium
repens were the strongest affected lungi in the volatile system, whereas P. carneum and P.
nordicum were the strongest affected lungi in the agar diffusion method.

The composition 01 essential oiland extracts, tested for antimicrobial activity was identified by
HPLC and identified and quantified by GC-MS. The main compounds responsible lar
antimicrobial and antioxidant activity detected were carvacrol, limonene (d-limonene),
rosmarinic acid.

Analysis of the data by multivariate data analysis showed clear relationships between growth
stage and cultivar, chemical composition and antimicrobial effec!.

These data showed clearly that the optimal cultivation conditions, harvesting time and extraction
procedures would depend on the product associated microbiota that should be inhibited and the
application method

Keywords: Natural antimicrobial, fungi, preservation, Oregano
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[010.3]
A rapid method for selection of microbial communities exhibiting antilisterial activity on

micro-cheese agar medium.
M. IMRAW, N DESMASURES, J-P VERNOUX
Universile de caen Basse-normandie, France

Smear cheeses have highly diversified microbial populations consisting in bacteria, yeast and
even moulds. It has been demonstrated that interactions in these complex communities have an
important impact on the final quality 01 the product. Dominant cheese microorganisms are
generally recognized as sale, but some pathogenic microorganisms, such as Lisleria
monocytogenes, may also develop. It has been reported that surface microflora of some red
smear cheeses display antagonistic effects against Lisleria monocytogenes and that
antimicrobial activity 01 groups 01 microorganisms may be stronger than the antimicrobial activity
01 single isolated strains producing inhibitory compounds (Eppert et aL, 1997).

The objective 01 this study was to construct simplilied cheese microbial communities (SCMC)
originating Irom Livarot, a traditional French red-smear cheese and exhibiting antilisterial activity
on cheese-like medium. A new micro-cheese agar technique was developed to monitor the
growth kinetics 01 L. monocylogenes WSLC 1685 (Scott A) in conditions near to cheese
ecosystem (temperature, hygrometry, presence 01 ripening agent). Finally, two selected
communities have been selected lor the study and modeling 01 microbial interactions leading to
antilisterial activity.

REFERENCE

Eppert, l., N. Valdes-Stauber, H. Gotz, M. Busee, and S. Scherer. 1997. Growth reduction 01
Lisleria spp. caused by undelined industrial red smear cheese cultures and bacteriocin-
producing Brevibaclerium /inens as evaluated in silu on soft cheese. Applied and Environmental
Microbiology 63, 4812- 4817.
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[010.4]
Intra-species diversity of Lactobacillus sakei as a tool for designing bio-preservative

cultures of fresh meat.
S Chaiflou

'/NRA, France, 2AD/V, France, 3MBA Facu/té des Sciences, Tunisia

The inhibition or stimulation 01 microbial growth in meat is the outcome 01 many complex
antagonistic effects taking place between microbial populations (competition lor space and
nutrients, resilience to adverse conditions during processing, and 01 course production 01
metabolites with an inhibitory effect). Furthermore, lood-borne bacteria may display extensive
genomic intra-species diversity indicating that the behaviour 01 one given species on a meat
product may be subject to variations. In this context, we have characterized the biodiversity 01
the natural population 01 Lactobacillus sakei, a natural meat-borne lactic acid bacterium
showing promising perspective lor meat bio-preservation.

This work has been conducted on a large collection 01 isolates sourced Irom worldwide
laboratory collections and Irom a wide range 01 meaVfish products. Around 10 genotypes were
discriminated showing noticeable genome size variations between them (Irom 1.9 Mb to 2.3
Mb). This study showed a lack 01 relationship between the different genotypes and ecological or
geographical origin 01 the strains. These results are suggesting that the genetic diversity 01 the
L.. sakei species is reflecting a complex ecological niche promoting variability between strains.
Moreover, these results are strengthening a second hypothesis telling that each single meat
product may be the source 01 multiple genotypes, in combinations that are not yet known.
Finally, we have lound some relationship between strains diversity and variability in the
bacterium's resilience against changing redox conditions suggesting a possible link between
genotypes and ecotypes. To our point 01 view, these lindings are of paramount importance to
understand the behaviour 01 L. sakei bio-protective cultures in meat product. We will show how
the intra-species genomic diversity can be used as a tool to monitor specific strains in a cocktail

and to investigate whether microbial diversity 01 bio-preservative cultures may promote a better
bio-preservation effect 01 Iresh meat.

Keywords: Biopreservation, meat, genomic, Lactobaciflus

[010.5]
Bio-preservative cultures in meatlfish food products : state of the art and what legal

issues to trigger innovation in Europe ?
M. Zagorec·', S. Chaillou', C. Feurer2, V. Zuliani2, M.F. Pilee, H. Prévos¡3

'/NRA, France, 2/F/P, France, 3EN/T/AA, France, 4/fremer, France, 5AD/V, France

Salety 01 Iresh meaVfish products is considered as a major public health issue (toxi-inlections)
as well as 01 general economic concern (spoilage). According to the industry, improving
preservation techniques towards saler products will also offer new opportunities lor the export
market. In addition to actual salety or spoilage risks, preservation techniques should also rellect
the concerns 01 consumers, whose perception 01 lood salety tends to lavour the development 01
more natural preservation techniques. Among the new rnethods fitting wefl with salety and with
the natural attribute, the use 01 bio-protective cultures is gradually emerging. Nevertheless, the
European industry is somewhat hesitating to the use 01 bio-preservative cultures lor several
reasons : 1 - a yet undefined legal status 01 bio-preservatives and alear 01 misinterpretation by
the consumer; 2 - the modification 01 their production processes and research engineering
programs that are tricky to carry out at a pilot scale. Therelore, despite the potential benefit bio-
preservative cultures may represent, the commercial exploitation 01 this emerging biotechnology
is lacking in Europe. The role 01 the scientists, in addition to produce scientilic knowledge is to
procure industry and legal authorities the clues to make decisions.

Our aim is to present the state 01 the art on bio-preservative cultures in meaVlish-related
products. We will locus on:

- The need to produce sound scientific knowledge on the complex ecological mechanisms
taking place within lood-related microbial ecosystems.

- How the concept 01 natural microbial diversity showing strong promises lor bio-preservation
and carrying a natural and sale perception to the consumer, wifl warrant the meaVlish industry
to keep an advertisement strategy in agreement with a Iresh product.

- How lood scientist should help and stimulate the evolution 01 the European regulatory status 01
micro-organisms used in lood as bio-preservatives in order to trigger the innovation cycle.

Keywords: Legislation, Protective cultures, Novel lood, Ingredients

[011.1]
A Fast Extraction Procedure of 2-Dodecylcyclobutanone for the Identification of

Irradiated Pork, Employing Gas Chromatographic/Mass Spectrometric Ana'lsis
M.C. D'Oca·', A. Bartolotta', C. Cammilleri', S. Giuffrida', S. Dara2, A.M. Di Noto
'Universilá di Pa/ermo, /Ia/y, 2/slilulo Zooprofi/attico Sperimenla/e della Sicilia, Ita/y

lonizing radiation is widely used as a treatment technique lor lood preservation.
However the commercialization 01 irradiated lood requires the availability 01 reliable
methods 'to identily irradiated loodstulls. The European Community has validated the
gas chromatographic/mass spectrometric (GC/MS) analysis lor the detection 01
irradiated lood containing lat (1). The method is based on the detection 01 the peaks
01 ions 98 Da and 112 Da, in a ratio approximately 4:1, typical 01 the radiation induced
2-dodecylcyclobutanones (2-DCB). The recommended procedure consists in the
extraction 01 2-DCB in a soxhlet apparatus and in the successive purilication in a
Florisil column chromatography. The whole procedure lasts about two days and
requires relatively great amount 01 sample (20 g) and 01 s?lvents. The w?rk
discussed in this contribution was aimed to set up a dlllerent extractlon
procedure 01 2-DCB, that uses less time and materials than the recommended



one. It consists in these main three steps: homogenization 01 3 9 01 sample and
its dispersion in Florisil; purilication in a Florisil column chromatography; GC/MS
analysis 01 the obtained solution, to identily the possible presence 01 2-0CB; the
entire procedure is completed in less than two hours. We have carried out an
investigation on samples 01 pork meat unirradiated or irradiated in the range 2-8 kGy,
comparing both extraction methodologies. The results showed that the new proposed
extraction procedure allows to distinguish irradiated Irom unirradiated samples, with
the same reliability 01 the procedure suggested in the European protocol, even in
samples irradiated and stored lar about one month belore the analysis, and with the
advantage 01 a substantial reduction 01 time, solvents and sample mass.

Keywords: irradiated lood; gas chromatography; radiation treatment; 2-0CB.

(1) EN 1785:1996 Foodstuffs-Detection 01 Irradiated Food Containing Fat-Gas
Chromatographic/Mass Spectrometric Analysis 01 2-Alkylcyclobutanones. European
Committee lar Standardization, Brussels , Belgium.

Keywords: irradited lood, gas chromatography, radiation treatment, 2-DCB

[011.2)
Uranium In Mineral Water

Margherita Ferrante, Maria Fiore, Riccardo Galatá, Gea Oliveri Conti, Roberto Fallico*,
Salvatore Sciacca

Catania University - Oepartment Ingrassia, italy

Uranium is a naturally occurring radionuclide in granite and other mineral deposits. It is present
in water, air and lood supplies in varying concentrations through leaching Irom natural deposits,
its release in mili tailings, emissions Irom nuclear industry, dissolution in phosphate lertilizers
and combustion 01coal and other luels. The deleterious impact 01uranium on human health has
been linked to its radioactive and heavy metal-{;hemical properties. The chronic ingestion 01
uranium in drinking water affects kidney lunction and proximal tubule is the site lar this
interference. The concentration 01 uranium in drinking water associated with the onset 01
measurable tubular dyslunction remain uncertain, as does the clinical significance 01 the
observed changes at low exposure levels. Uranium accumulates in bone and when ingested in
drinking water increases urinary excretion 01calcium and phosphate. Although there is a risk 01
radiological toxicity Irom orally ingested natural uranium the principal health effects are chemical
toxicity.

Aim 01our study is quantify the uranium level in Italian mineral water to verify the consumers
exposition. The uranium level was detected by ICP/MS (Perkin-Elmer SCIEX ELAN DRCE)
analyses.

The average uranium concentration in mineral water was Irom 3.96 to 7.22 I g/Iitre.

The uranium level in mineral water is lower than the provisional guideline value lar uranium in
drinking-water proposed by the WHO (15 mg/litre), based on its chemical toxicity lar the kidney,
and the US Environmental Protection Agency (30 mg/litre). However, more inlormation about its
renal effects in humans lollowing chronic exposure through drinking water is required.

Keywords: uranium, mineral water, chronic exposure
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[011.3)
Qualitative and Quantitative Electron Spin Resonance Analysis on Irradiated Rib-

Containing Beef
M. Mangiacotti*, A.E. Chiaravalle, G. Marchesani

Istituto Zooprofilattico Sperimenta/e della Puglia e della Basilicata, Italy

Foodstull irradiation is certainly one 01 the most rapidly expanding technologies used
by lood-processing industries throughout the world. The European Union has iussed
two directives (1992/2/EC and 1999/3/EC) that regulate the treatment 01 loodstuffs.
Community legislation states that any lood or lood ingredients authorised in the
European Union, must be labelled and each Member State has to carry out checks at
the product marketing stage. The ollicially approved methods currently available all
involve qualitative analysis. The technique 01 electron spin resonace (ESR), which is
based on the detection 01 the radio-induced radicals (1) has the potential lor
development as a quantitative method 01 analysis as well. The present work aimed to
extend the application 01 ESR spectroscopy, which has been previously applied lar the
estimation 01 the treatment dose to chicken bone (2), as a quantitative method to beel
bones, using lhe approach 01 calibration curve. A number 01 36 samples 01 rib bone
Irom cows, differed Irom one another in terms 01 age, sex, origin and diet, were
irradiated at dose levels in the range (0,1 + 3 kGy). For each bone sample,
approximately 100 mg 01 powder was analysed by a complete X-band spectrometer.
Any attempt to construct a universal calibration curve must be preceded by an
assessment 01 biological variability. Such intraspecies variability was then
investigated resulting quite moderate (5,9 %). A complete analysis 01 uncertainty
source was also carried out. Data obtained, although the limited statistics, prove
reliability 01 the calibration curve approach. Blind test results are very satislactory and
dillerence between actual treatment dose and reconstructed dose is always below
25%. In conclusion a simple and last quantitative procedure, not requiring any
irradiation lacility, was implemented and it might be important to lavour consumer
acceptance 01 lood irradiation technology.

••••••••••••••••••••••••••••••••••

(1) EN 1786, (1997). Foodstuffs. Detection 01 irradiated lood containing bone. Method by ESR
spectroscopy. European Committee lar Standardization, Brussels, Belgium.

(2) Bordi F. et al, (1994). ESR dose assessment in irradiated chicken legs. Radiation Physics
and Chemistry, 43,487-491.
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[011.4)
Identification of cross contamination caused by packaging materials in peanut butter

using hyperspectral imaging system
Masoud Taghizadeh*, Aoile Gowen, Colm O'Oonnell

University College Oublin, Ireland

Hyperspectral imaging (HSI) is a novel technique that combines conventional imaging and
spectroscopy to acquire both spatial and spectral inlormation Irom an object. It can also be used
to extract some intrinsic chemical and molecular inlormation Irom a product. In this research,
the potential application 01 a hyperspectral imaging system lar determination 01 physical
contaminants caused by packaging materials in peanut butter was investigated. Three different
groups 01samples were prepared as 1- Just peanut butter, 2- Peanut butter with small (lmm2)

pieces 01 loil and 3- peanut butter with small (lmm2) pieces 01 paper. Hyperspectral images
were obtained using a pushbroom line-scanning HSI instrument, operating in the wavelength
range 01400 - 1000 nm with spectroscopic resolution 01 5 nm. The effective resolution 01the
CCD detector was 580 x 580 pixels by 12 bits. Average reflectance (R) spectra (Fig. 1) 01
several regions 01 interest was obtained. A considerable difference in average reflectance value
was lound between control samples and the other two contaminated samples in the wavelength
range 01700 to 960 nm.

Principal Component Analysis (PCA) was applied to hypercube of each sample. The second PC
score images (PC 2) 01uncontaminated and contaminated samples are shown in figure 2.
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Figure 1. Average reflectance spectra lor contaminated and non-contaminated peanut butter

Figure 2. Second PC score images 01 a) uncontaminated, b) contaminated with loil, and c)
contaminated with paper peanut butter.

Keywords: Hyperspectral imaging ,peanut butter, contamination, Identification

[011.5]
Simple technique for screening and quantifying the presence of chemical and microbial

contaminations of grains
BA Snopok·, P.M. Boltovets, Y.M. Shwarts
Institute o,semiconductor physics, Ukraine

While lood salety has had a long tradition as a significant political issue, the early years of this
century have been a period of particularly intense legislative activity pertaining to lood quality,
including lood salety. Really, it is impossible to eliminate lully the presence of undesirable
substances but it is important that their content in products should be determined and finally
reduced in order to prevent undesirable and harmful effects. In particular, it is very important to
detect common infestation in grains at an early stage, when remedial measures can be
relatively easily carried out and prevent significant losses in grain quality. Current express
methods in many cases do not allow detecting this content by methods of analysis to be defined
for the EU Community.

Various studies of wheat bins have demonstrated that microbial species inherent cereal crops
produce volatile compounds during metabolism combined with temperature change of the
samples with time, - so, ones can be used for both their detection and identification and can be
correlated with microorganism growth and activity in stored grain. Currently grain graded using
olfactory perception as the primary criterion of fitness for consumption which is extremely
subjective; moreover, detection spoiling is ill defined and potentially hazardous to health as a
result of toxin and harmful dust presence. There is a real need for a reliable and robust on-line
instrument capable of quickly describing the quality of grains. The aim of this presentation is to

l

discuss a rapid and reliable technique based on developed GraiNose instrumentation for an
objective evaluation 01 the grain quality based on combination 01 QCM based electronic nose
technology and multichannel active thermometry.

This preventive technique allows lormation 01 samples fingerprints (based on gaseous and
temperature patterns) and correspondent grain classification and identification thereon in line
with etalons. The GraiNose will promote application of the hardware-assistant intelligent
methods for the chemical and microbial quality classification 01grains and is the new class of
analytical systems lor lood salety and hygiene.

The National Academy of Sciences (project 4.15 in the frame 01 the National program in
"Certification" and an INTAS grant 05-1000007-424 supported this work.

Keywords: biosensors, grain, electronic nose technology, active thermometry

[011.61
Bioassay-guided fractionation as a tool for the detection of new food relevant

contaminants
A.C. Gutleb·', T. Bohn', L. Hoffmann', S. Uhlig2

'Centre de Recherche Public-Gabriel Lippmann, Luxembourg, 2National Veterinary Institute,
Norway

While bioassay-guided fractionation has shown its potential as a powerful tool in environmental
toxicology, less efforts were undertaken to incorporate it into food toxicology.

Bioassay-guided fractionation of extracts from environmental matrices such as sediments has
shown its value for the detection and characterization of a range of persistent pollutants. The
toxicological characterization of such Iractions applying a set of relevant in vitro systems has
lead to improved risk assessments for sediments and was incorporated into follow-up studies
after remediation actions.

The application of bioassay-guided fractionation using semi-preparative reversed-phase HPLC
and iterative testing of the toxic potency of such fractions can be used to identify previously
unknown cytotoxic fungal metabolites. Such a procedure led to the description of 2-amino-
14,16-dimethyloctadecan-3-01 (2-AOD-3-01), the first sphingosine analogue toxin produced by
Fusarium avenaceum. Combined with iterative testing of fractions of fungal metabolites in
several different in vitro assays, evidence was in addition found that enniatins, a group of cyclic
depsipeptides, may have a significant contribution to the toxicity of fungal extracts.
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In the future, bi.assay-guided fractiDnation should be combined with testing the effects of potent
tOXICfractlons In cell systems applylng state-of-the-art proteomic techniques for more detailed
profiling .01 such fractions.

Keywords: Food contaminants, Sioassay-guided Iractionation , Fungal metabolites, Proteomics
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Harmonisation Df FODdAnalysis
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Abstract not supplied.

[012.2)
The boar taint case: Need for standardisation and harmonisation

1 J.E. Haugen", G2 Zamaratska!a2
, K. Lundstrom2, G. Chen2, J. Squires3, y Lou3

Matforsk AS, N0rw.ay,. Swedlsh Umversltyof A9,:,cu/lura/ Sciences, Sweden, 3Universityo'
Gue/ph, Ganada, UmverS1ly of Bnsto/, Umted Kmgdom, 5Norwegian Schoo/ of Veterinary

Sciences, Norway

In the internatiDnal "entire male pig" research community there is a great need for harmonisation
and standardisation of methodology with regard to the quantification of the substances that
cause boar taint, i.e. androstenone (5a-androst-16-en-3-one) and skatole (3-Methyl-indole).
EXlstlng methodology. shows ~ great diversity, covering both analytical (colorimetric,
chromatographlc) and'lmmunologlcal (ELlSA, RIA) methods. Also different sample matrices are
belng analysed as adlpose tlssue, pure fat phase, saliva and blood plasma and different clean-
up procedures are being applied (solvents, SPE etc.). This makes it difficult to compare the
results,.slnce they wllI depend strongly on the matrix and analysis protocols being used at the
respective laboratones .. Thls has also been partly documented in recent limited interlaboratory
compansons, whlch Indlcate that there may be a significant disagreernent in androstenone and
skatole results. There has also been a dispute on the comparison of androstenone results
derived Irom immunological versus analytical methods.

These methodological issues have several consequences; One important challenge is to define
adequate sensory acceptance/od.our threshold values for skatole and androstenone with regard
to sensory percepllon of boar talnt. Due to differences in methodology, this has not yet been
feaslble: Sensory and consumer research in this field would need to rely on established and
harmonls~d reference methods for androstenone and skatole. It will also have consequences
for potentlal future methods that wllI be applied at the slaughterhouses for sorting entire male
pig carcasses. They will have to rely on well defined sensory acceptance levels based on the
concentratlons of androstenone and skatole. A bias of 10-20 % would make a significant
difference with regard to the percentage carcasses that need to be sorted out and would have
economic consequences for the industry. '

Methodological issues related to the diversity in analysis of androstenone and skatole in boar
samples will be highlighted and discussed.

Keywords: boar taint, androstenone, skatole, analysis

[012.3)
Food Allergens oLabelling and Regulations

S Popping'
Eurofins Scientific Group, United Kingdom

The. European Union implemented a general labelling Directive in 2000 (2000/13/EC) which did
not Include the.labell!ng of allergenlc components. This was amended in 2003 by the so-called
Allergen Labelllng Dlrectlve (2003/89/EC) which was further extended by two other directives

L

(or more precisely: amendments of the amendments). The Directive and its amendments
identify 13 foods or food groups and sulphur dioxide (listed in Annex lila) that are found in a
wide variety of processed foods which are considered to be important relevant triggers of
allergic reactions. Ingredients which are exempted from allergen declaration are listed in the
consolidated Directive 2007/68/EC. Examples are refined oils or polydextrines, which according
to current clinical knowledge do not present a danger for allergic consumers.

•••••••••••••••••••••••••••••••••••

Similar legislation was passed in the United States in 2004 with the Food Allergen Labelling and
Consumer Protection Act (FALCPA 2004) which came into force on 1st January 2006. The Act
mandates a shorter list of allergenic food groups, but requires indication of the species on the
label in the case of fish, crustacean and tree nuts. However, most countries' regulations only
cover intended ingredients but not cross-contamination. Considering also the product safety and
product liability directives 85/374/EC and 2001/95/EC, producers are required to place only safe
foods onto the market. Several major issues concern laboratories, industry and consumers
alike: the non-existence of a clinical threshold level (i.e. a labelling threshold level), a lack of
validated methods and a lack of reference material. For this reason, the European Commission
funded the MoniOA project which deals with the harmonisation of topical issues in the foodo
analytical area, inciuding contaminants, additives, microbiology, measurement uncertainty and,
importantly, allergens. Here the goal is to develop a common approach to which allows
harmonised laboratory validation of methods specifically for allergens. This in turn will allow
enforcement through authorities laboratories and control of HACCP measure by industry and
will benefit the allergic consumer.

Keywords: Allergens, MoniOA, Regulations, Labelling
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Food Safety Alert Systems

John O'Srien

Abstract not supplied.

[012.5)
Experimental Assessment and Numerical Modeling of Acrylamide Formation during

DeepoFrying of Potatoes
M.v. De Sonis", G. Carrieri ,G. Ruocco', S. Ouarta2, M. Anese2

1University of Basi/icata, /la/y, 2University of Udine, /ta/y

It is nowadays well known that food heating, carried out to improve the hygienic, sensory and
nutritional properties of foods, can be also responsible for the development of acrylamide.
Acrylamide levels between a few ppb and in excess of 1000 ppb have been lound in many
heated foods, such as French fries, fried potatoes, potato crisps, crispbread, biscuits, crackers,
breakfast cereals and roasted coffee. As acrylamide is ciassified as a probable human
carcinogen, the knowledge of critical processing variables leading to its formation is needed to
ensure safety requirements.

The aim 01 the present work was to describe acrylamide formation during deep-frying of potato
cubes, by means of a joint experimental assessment and numerical modeling approach. To this
purpose potato cubes were deepofried at various temperatures for different durations, then
analysed for acrylamide formation and browning development. The same experiment was also
carried out on potato samples previously subjected to a dipping pre-treatment in a glycine
aqueous solution, which is known to reduce acrylamide levels in the finished product. The
experimental data were then exploited as a validation of a computational Huid dynamics
simulation, featuring all transport phenomena involved in the real configuration.

The adopted joint approach allowed to describe the thermal history as well as the space/time
acrylamide formation in deep-fried potatoes, to bring forth complete and validated
multidimensional distributions of acrylamide concentrations in the processed product during
industrial cooking, therefore resulting in a general prediction tool.
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Protein Denaturation under Spray Drying Conditions: Mathematical Modelling and

Physico-Chemical Evaluation
1 CBernard·1.3, B Broyart2

, J Vasseur2, P Relkin'
UMR 1211 (AgroPansTech, CNAM, /NRA), Laboratoire de Biophysique des Matériaux
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The aim of this work was to study effects of spray drying inlet/outlet air temperatures (170/85'C,
217/107'C, 247/125'C or 260/138'C) on protein structural changes, the other operating
condltlons belng unchanged. We developed a mathematical modelling to predict different
hydrothermal pathways of a whey protein concentrate, depending on spray drying operating
conditions (Bernard et aL, 2006a, 2006b)

Figure 1. Hydro-thermal pathways of protein-rich droplets during their residence time in the
dryer chamber, as predicted from a model based on mass- and energy-transfer balance
equations applied to :arious air temperature conditIons. Water content (% db): empty symbols;
partlcle temperature( C): full symbols; mlet-outlet alr temperatures: square (170/85'C); triangle
(217/10rC); circle (247/125'C); diamond (260/138'C).

The validity of this model was discussed in regards to physical characteristics (particle
dlameters, density, internal porosity to air, and scanning electron microscope images of the
spray-dried powders) obtained from different operating conditions. Also in regards to the degree
of protein structural changes in solutions obtained from the re-hydrated powders (/85,
P217/107, P247/125 and P260/138) relative to the non spray-dried protein solution (WP-L).

We observed specifically that the average median diameter of the exiting powders was
unchanged (9,6±03 ~m), whereas their internal porosity and density increased with increasing
inlet- outlet air temperatures (Table 1).

Table l. Particle density (kg/m3
) and internal porosity (% non-accessible pores to air) of exitIng

powders obtamed at vanous alr temperature conditions (± are standard deviations).

P170·85 P217-107 P247·125 P260-1J8
Particle density

990 ± 6 940 ± 1 820 ± I 750 ± I(kg/m3)
% aon-accessible

27,28 30,93 39,97eores to air 44,58

We observed a decrease in the protein solubility in parallel with a development of covalently-
bound protein aggregates (Figure 2) and a decrease in free lactose content in parallel with a
development af HMF (hydraxymethylfurfural) and a light yellow coloration (Table 11).

WP-L PSS P101 P115: PtJII

h~\~J:~;I)~'~!~~;~~L< ,lO,': ·U :1:0,5 ~.~ H,5 ".!l :t.I.~ 111 ':,1

Figure 2. Protein solubility and % of covalently bound aggregatesof non-dried whey prolein-rich
product, and re-hydratedexiling powdersoblainedal 170/85°C,2171l07°C, 2471l25°C and 2601l38°C
air inlet/outlellemperatllres.

Table 11,Compositioncharacterislics(% wt) of non-driedwhey prolein-rich prodllcl (WP-L) and exiling
powdersoblainedal variousair temperatureconditions(± arestandarddeviations).

Protein sample (%) WP-L P170-85 P217-107 P247·125 P260-138

Dry"tatter 22,5 ± 2.6 94,2 ± 1,6 96,2 ± 0.1 96,8:.t: 0,5 96,7 ± 0.1

Protein 84.9 ± 1.8 87.2 ± 3.0 86.6 H.5 84.5± 4.6 82,4 ± 2.0

Lactose 7,5 ± 0,2 7,4 ± 0.2 7,9 ± 0,0 7,0 ± 0,0 4.2 ± 0.1

Hydroxymelhylfurfural ND 10-4 10-4 2.10-4 9.10-4

AII of these powder characteristics changes were observed for products which atlain
temperatures higher than 120'C and water content lower than 4%, in their last pathway part in
the drying chamber (Figure 1). These protein structural changes showed that these powders led
to powders with more and more enhanced foaming (Relkin et aL, 2007; Bernard et aL, 2008).

Bernard C, Broyart B, Vasseur J, Relkin P. Production of whey protein powders with controlled
end-use properties. In proceedings of 15th International Drying Symposium, 2006a, 1279-1286.

Bernard C, Vasseur J, Broyart B, Relkin P. From a simple kinetic model to production of whey
protein. In proceedings of 13th world congress of food science and technology, 2006b, 357-358.

Bernard C, Broyart B, Vasseur J, Granda P, Relkin P. Enhancement of protein structure-forming
properties in liquid foams by spray drying. Dairy Science and Technology, 2008, 88, 65-80.

Relkin P, Bernard C, Meylheuc T, Vasseur J, Courtois F. Production of whey protein aggregates
with controlled end-use properties. Lait, 2007, 87, 337-348.
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Phase equilibria and rheolo~ical behaviour of polysaccharidefprotein mixes with sugar
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'University of Birmingham, United Kingdom, 2Unilever Corporate Research, United Kingdom

The microstructure 01 emulsion-based dairy lormulations determines their stability and textural
properties. These lood lormulations usually consist 01 aqueous mixtures 01 polysaccharides and
proteins, often in the presence 01 sugars. It is the compatibility or incompatibility between the
protein and polysaccharide macromolecules that influences the phase behaviour of the system,
which in turn governs, to a great extent, the overall final product microstructure. Our aim is to
understand the mechanisms of phase separation in aqueous protein-polysaccharide mixtures in
the presence 01 high levels 01 sugar. The rheological behaviour of these protein-polysaccharide
aqueous two-phase systems (ATPS), and how it is affected by added sugar, is also
investigated. Sodium-CaseinatefLocust Bean Gum and Sodium-CaseinatefGuar Gum aqueous
mixtures containing different concentrations 01 sucrose were chosen lor the protein-
polysaccharide-sugar model systems in this study.

Phase diagrams lor both protein-polysaccharide systems, in the presence 01 varying amounts 01
sugar (0-60% wtlwt) , are obtained at 20°C and for pH 6. Even in the absence of sugar,
incompatibility between protein and polysaccharide results in phase separation into protein-rich
and polysaccharide-rich co-existing phases lor both investigated systems. Increasing
concentrations 01 sugar though were found to alter the phase behaviour of the system. Analysis
of the obtained phase diagrams indicates that the observed change in the phase behaviour 01
the system is more likely to be related to the effect 01 sugar on the solvent properties.

Finally the rheological behaviour 01 protein-polysaccharide ATPS of varying sugar
concentrations is also investigated. The mixture viscosity was lound to depend on the viscosity
ratio, viscosity 01 the continuous phase, volume Iraction 01 the dispersed phase and chemical
composition 01 the co-existing phases. Analysis 01 the complex rheological behaviour 01 the
mixtures, together with optical observation of their microstructure, suggests a close link between
the morphology and the rheological properties 01 these ATPS.

Keywords: Sodium Caseinate, Locust Bean Gum, Guar Gum, Sucrose , Incompatibility

[013.3]
Monitoring of Glucose Transport in Food Gel of Different Viscoelastic Properties

L. Piazza', J. Gigli, V. Giovenzana
DISTAM, DEpartment of Food Science and Technology, Universita di Milano, Italy

Polymeric gels are used as carriers and delivery devices in many lood and biotechnological
applications. An attractive goal is to design gels in such a way that the active molecules are
delivered by the material according to specific release sequences. The transport 01
macromolecules within swelling biological systems depends: 1) on the intrinsic structural status;
2) on the external imposed stress conditions that the gel meets during customary technological
histories; 3) on the physico-chemical environmental conditions.

Diffusion in presence 01 concentration gradient is the lower limit lor transport phenomena in
these polymeric networks. A physical resistance to the macromolecule motion is supposed to
take place, but a measure 01 this resistance is not completely delined. This work contributes to
this subject by investigating local diffusivities in relationship to various viscoelastic conditions 01
the gel.

Mass transport of glucose was determined in agarose and k-carragenan gels (0.6% and 1%
(wfw) hydrocolloid concentrations), according to the concentration-distance curve method. It
consists in measuring, at a time 1,the moisture concentration profile during a one-dimensional
unsteady state diffusive process. The concentration-distance curve were obtained using two
semi-infinite cylinders of gel of the same dimensions, as previously described by Boudhrioua et
al. (1). A 20% wfw glucose concentration was considered. The glucose concentration profiles
were drawn up to 312 hours by means of polarimetric measurements on the lully melted gel
after slicing.

A phenomenological model is presented that shows how glucose diffuse laster in k-carragenan
gels than in agar gels, no malter the gelling agent concentration. Accordingly, the relaxation
spectrum 01 k-carragenan, that was calculated Irom stress relaxation experiments according to
Kaschta (2), accounts lor a laster relaxation 01 the network with respect to agarose gel. Local
shrinking due to water removal is taken into accounl. '

••••••••••••••••••••••••••••••••••••
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Effect of Component Interactions and Expansion Properties of Lentil (fens culínaris -

red) Extrudates
Z Hicsasmaz' , H Dogan2, A Gueven'

'Trakya University, Turkey, 2Kansas Stale University, United States

Lentils are excellent sources 01 nutrients, but also contain anti-nutritional lactors that can be
inactivated at high temperatures (Ruiz el. al., 1996). High-temperature, short-time cooking has
been used to texturize starch- and protein-based materials. Cooking extruders are versatile
equipment that allow conveying, cooking, kneading, evaporation, drying, sterilization,
homogenization, deaeration and texturization. They have a wide working range 01 moisture
contents (10 - 40 %), ingredients, cooking temperatures (100 -200°C), residence times, screw
and barrel combinations (Van Zuilichem & Stolp, 1987). Extrusion cooking results in starch
gelatinization, protein denaturation and complex lormation (Li & Lee, 1996). There are studies
on extrusion cookin9 01 leguminous crops (Batistuti el. aL, 1991; Gujska & Khan, 1991; Van der
Poel, 1992), a lew on lentils Patil el. aL, 2007; Lazou el. aL, 2007).

In the present study, production 01 an expanded snack-type lood product Irom lentil flour - corn
starch mixtures by extrusion cooking has been investigated. Effects 01 protein, lipid and
moisture content 01 the leed mixture, barrel temperature and screw speed on lunctional and
expansion properties 01 the product were studied using a 5-variable, 5-level Central Composite
Design. Effect 01 the degrees 01 starch gelatinization, protein insolubilization and lipid
complexation on measured expansion characteristcs such as bulk density, expansion ratio, cell
size and shape lactor distributions and polydispersity indeces were assessed.

Desirable expansion characteristics were obtained by minimization 01 lipid complexation and
maximization 01 starch gelatinization and protein denaturation. The optimum product was
made Irom 67 % lentil flour, 30 % corn starch and 3 % corn oil on dry basis and processed at
15 % moisture content, 178°C cooking temperature and 174 rpm screw speed. It had an
expansion ratio 01 4.0 and its degree 01 gelatinization was 70 % comparable with extruded
products reported as successlul. This gives lentil a chance lor increasing its value-added due
to a high potential 01 being used in production 01 extruded, snack-Ioods devoid 01 anti-nutritional
lactors.

Key words: Extrusion cooking, legumes, lentil, image analysis, component interactions
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A comparison of texture analysis of porous food products by an acoustic - versus a

mechanical method
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Numerous types of mechanical testing methods are used to characterize the texture of porous
food products. However, the use of mechanical testing methods for texture evaluation in on-line
production is limited due to the inevitable destruction of the products under investigation.
Therefore, there is a drive as to find new methods for contact-free textural measurements and
studying how they can be used in quality control. To that end at Kaunas University of
Technology methods and low frequency (5-35 kHz) acoustic devices for contact-free
measurement have been developed. The objectives of this study were as to use acoustic
spectrometry for texture analysis of bakery and confectionary products, such as wafers, biscuits
and crackers and to compare the results from the acoustic investigation with those of a
mechanical testing procedure such as a Texture Analyser TA.XT2 (Stable Micro Systems LId,
UK).

The structural and mechanical properties of the products tested were determined by the
acoustic procedure by measuring the amplitude of a penetrating acoustic signal (Ap) at the
optimal frequency by the different products. Parallel analysis of the maximum breaking force (F)
and deformation properties of these products was carried out by the penetration test. The
results showed good repeatability for Ap measurements, with coefficients of variation of less
than 0.3%. A high correlation between Apand F values was found: correlation coefficients of
0.86, 0.83 and 0.91 % respectively were observed for wafers, biscuits and crackers.

The results show that the acoustic method gives complementary information to the traditional
methods for texture measurements. Being of a non-destructive nature, the acoustic method can
be recommended for both laboratory and industrial applications.

Keywords: porous products, texture, non-destructive analysis, acoustic
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High pressure carbon dioxide (HPCD) is a non - thermal technology for the pasteurization of
liquid foods that preserves their quality and sensory atlributes without the adverse effects of
thermal treatments. Apple juice prepared from 'Annurca' apple puree was treated with a HPCD
batch system. The pH, °Brix, color and microbial load of the treated apple juice were compared
with those of thermally processed juice. Microbial inactivation for the thermal process, obtained
at 35, 50, 65, 85°C and for treatment times ranging between 10 and 140 minutes, indicated that
5-log reduction of natural flora in apple juice is achieved for conventional thermal process at
85°C for 60 minutes, and for HPCD process at 16.0 MPa, 60°C and 40 minutes. Results
suggest that temperature plays a fundamental role on HPCD treatment efficiency, with
inactivation significantly enhanced when it increases from 35 to 50°C. Less significant is the role
of the pressure at the tested levels of 7.0 to 16.0 MPa. Also, 5-log reduction of natural flora in
apple juice is obtained at lower temperatures by cyclic treatments of six compression -
decompression steps. For each cycle CO2 is held in contact with the juice at 13.0 MPa, 35°C
and 10 minutes. There were no significant differences between treated and control samples in
°Brix (o. = 0.01). Significant differences were detected in pH values between the controls and
HPCD treated samples (o. = 0.01). There is a small but significant decrease in 'L' and 'b' values
while no differences are detected in 'a' values between the control and the HPCD treated
samples (a = 0.01). Statistical analysis for °Brix, pH and color data shows no differences
between fresh and HPCD treated samples after 2 weeks of storage at 4°C. These results
emphasize the potential use of HPCD in industrial applications.

Keywords: high pressure carbon dioxide, apple juice, mierobial inactivation, shelf life
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Microwave assisted air drying is a new process that can suceessfully reduce the large amount
of energy that is annually used to dry food and agricultural products. The correct eombination of
air and microwave power during the drying process can significantly reduce the drying time and
the amount of energy used.

A small-scale microwave convective drier was built to study the effects of microwave power
level, air temperature, and air velocity on drying kinetics, temperature development, and specific
energy consumption (MJ/ kg evaporated water) using statistieal designs.

Increased microwave power had a large significant effeet on moisture loss and temperature
development and it reduced specific energy consumption.



Figure 1. Specific energy consumption during 5 min of drying. Fan energy is not included. x-
axis: microwave power level; air temperature; air velocity.

Increased air temperature and air velocity increased specific energy consumption, as their effect
on drying kinetics was smaller in the system used. Low air temperature slowed the drying
process, without affecting the relationship between average sample temperature and average
moisture content during drying.
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lO'e 30'C 30'C so'e 50'C so'e 10'C 70'C 70'C
J.2m/s 45m/s 60mls J.2mls 4_Smls 6.0ml. 32m!s 4Smls S.Omls

Figure 2. Specific energy consumption during 30 min of drying calculated from recorded
process data.

The effect of processing parameters on specific energy consumption (MJ/kg of evaporated
water) is related to their effect on drying kinetics and to the relative size of their energy
expenditure. Increasing the microwave power generally reduces the specific energy
consumption, due to its large impact on heating, which results in increased drying rates. The
effect of air temperature, however, may vary and is possibly influenced by product size (i.e.,
surface/volume ratio). In general, a microwave-assisted drying process should use the highest
power levels possible, taking the heat sensitivity of the material into account, while heat losses
to the surroundings and the volume of airflow should be minimized. Finding the optimum
settings, however, will require knowledge of how air temperature and air velocity affect the
drying kinetics and product quality for a given product, especially as the effects of air
temperature and air velocity on drying kinetics are important to the energy efficiency of the
process.

Keywords: Microwave drying
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Shelf-life extension of packed meat products using high hydrostatic pressure

G Katsaros', P Taoukis
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The preservation of food products with high hydrostatic pressure (HHP) processing leads to a
significant shelf-life extension and organoleptic quality improvement. Prepacked sliced
processed meat products have limited durability, mainly due to lack of post packaging process
and can significantly benefit by this technology i.e. cold-pasteurization in pack by HHP.

The objective of this work was to evaluate the effectiveness of HHP processing on the
production of extended shelf life packed products of sliced cooked ham and turkey and cooked
ham cubes.

••••••••••••••••••••••••••••••••••••

Cooked ham and turkey, sliced and vacuum packed in laminate polymer film (EVOH, LDPE), as
well as cooked ham cubes were HHP processed and stored at different temperatures in the
range of O to 15°C. Change of selected quality indices was kinetically studied. Color, texture,
sensory and microbiological measurements were conducted for HHP treated and non-treated
samples.

After selection of optimal process conditions providing also organoleptic quality and microbial
inactivation, shelf-life of HHP processed products was studied comparatively to conventional
ones. HHP processing did not cause any significant changes on color and texture of treated
samples when compared to untreated ones. Lactic acid bacteria growth was specified as the
main spoilage mechanism. Microbial growth was modeled by the 4-parameter Logistic equation
and was correlated to hedonic scores from the sensory evaluation that exhibited an apparent
zero order behavior. The rates of microbiological and organoleptic deterioration were kinetically
estimated and their temperature dependence was modeled by Arrhennius. For all samples
processed at 600Mpa for 5min their shelf-life was extended by an average of approximately 9
times when compared to untreated ones for the cooked ham (18days vs 160days for the HHP
products), of 7.5 times for the cooked turkey (21days for the conventional vs 162days for the
HHP treated samples) and 13 times for the cooked ham cubes (6days vs 82days respectively)
at 4'C storage.

The results confirm significant shelf life extension of slice or cut meat products, HHP processed,
post packaging.

Keywords: high hydrostatic pressure, hams, shelf-life
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Microencapsulation is widely used in various dairy products to increase the survival of probiotic
bacteria. It is a process in which the cells are retained within an encapsulating membrane to
reduce cell injury or cell 1055. In this study, pectin microspheres were prepared and
characterized by using low methoxy pectin as supporting material for microencapsulation of
Lactobacillus acidophilus La-5 (Chr. Hansen's). Pectin microspheres were prepared by
emulsion technique. L. acidophilus cell suspension was mixed with pectin solution and added
dropwise to a vegetable oil containing Tween 80 which was magnetically stirred. After forming a
water-in-oil emulsion, CaCI2.2H20 was added as crosslinking agent to form microspheres
contain L. acidophilus inside. Pectin and CaCI2.2H20 concentration and stirring rate were
changed to evaluate the effects of these parameters on the partide size. After the evaluation of
each parameter effects, the microencapsulation of L. acidophilus was carried out by optimum
encapsulating conditions. The probiotic cells inside microspheres were examined by
fluorescence microscopy and cell numbers of the microspheres were determined. Pectin
microspheres were obtained in the size within the range of 770 - 95 jJm. Size-size distributions
of the microspheres increased by increasing pectin concentration. When the stirring rate was



••••••••••••••••••••••••••••••••••••

increased, the size-size distributions of the microspheres decreased. Similarly, the size of the
microspheres decreased as increasing the concentration of CaCI2.2H20. The cell number in
pectin microspheres was determined as 7.70 log cfu/ml.

Keywords: Microencapsulation, Pectin, Emulsion technique, Probiotic cultures

[014.5]
bacteriostatic and fungistatic eftects of modified atmosphere packaging (MAP) on
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Introduction: The demand of fresh naturally preserved food products has grown dramatically in
recent years. Modified Atmosphere Packaging (MAP) has proved to be most innovative growth
area in food packaging. Modified Atmosphere Packaging (MAP) is an enclosure of food
products in high barrier materials, in which gaseous environment has been modified as a result
of dynamic interaction between atmosphere and product (Brody 1989, Tanweer Alam and Goyal
2006). At present the shelf life of Mozzarella cheese is only 14-15 days at 7 ± 1°C.

Method: The study was conducted by using MAP for enhancement of shelf life of Mozzarella
cheese. 300 gram of Mozzarella cheese was placed in high barrier bags under five different
atmospheres (general atmosphere, vacuum, 100% N2, 100 % CO2, and mixture of 50% N2 and
50% CO2). A headspace to cheese ratio of 1-2.5 litres gas I kg cheese was initially set in the
MAP. Product was stored at 7±1 °c.

Results: Periodically,. the product was evaluated for sensory, microbiological, physical and
chemical changes. In case of samples stored for 12 weeks, the data revealed that the SPC was
minim (2.26 CFU) in samples packed under 100 % CO2 followed by atm (50% C021 50 % N2)

(3.03 CFU); (100 % N2) (4.91) and (vacuum) (5.36 CFU) respectively, in ascending order.
Similar trends were also obtained for y & Mould counts.

Discussion: The shelf life of Mozzarella cheese in conventional air package was 14-16 days.
However, significant increase in shelf life was achieved: 90 days under 100% CO2, 75 days
under 50% CO2 and 50% N2, and 65 days under 100 % N2. The bacteriostatic and fungistatic
effects of CO2 atmosphere were observed confirming the findings of other workers Alves et al.
(1996), Eliot et al. (1998), establishing the bactericidal effect of CO2.
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Traditional thermal preservation techniques have detrimental effects on the nutritional quality of
fruit purées. Microwave (MW) heating and high hydrostatic pressure (HHP) processing were
introduced as promising alternative food processing technologies, which may provide products
with suitable shelf-life and fresh-like characteristics. The aim of the present work was the
comparison of HHP treatment at two pressure levels (400 MPa/20oC/5 min; 600 MPa/200C/5
min), minimal MW heating (900W/35s), and a mild conventional pasteurisation process
(75°C/10 minI on the shelf-life of Granny Smith apple purée. Purée samples were analyzed
according to total ascorbic acid (AA'o'al)and actual ascorbic acid (AA) content, total polyphenol
(TPP) content and colour (CIE L'a'b' system) before and after treatment and periodically until 2
weeks of cold storage (3 ± 1°C). The total aerobic mesophilic count (TAM) at refrigeration
conditions was also measured. The HHP processing provoked degradation of the initial AA'o'al
content, while throughout cold storage, strong degradation of AA'o'alconcerning all treatments
was revealed. Moreover, initial values of actual AA were reduced by the different treatments,
with best results obtained for the MW heating. There was no loss of phenolic compounds found
during the 400 MPa and the MW process. The 600 MPa cycle and the conventional
pasteurisation decreased slightly the initial TPP conten!. Only the pasteurisation prevented
further 1055 of TPP content at refrigeration conditions. Regarding colour, HHP treatments
resulted in an increase in the L' values and maintained a' values, whereas MW heating and the
pasteurisation only changed initial a' values towards more positive values. Nevertheless during
storage, fast discoloration of pressurized purée samples and MW treated samples occurred,
which was attributed to enzymatic browning. TAM counts were reduced during the different
preservation techniques in a range of 1.0 - 1.6 log units (initial levels of 3 log units). During
storage no further important growth of TAM was observed. MW heating was not affecting
adversely the initial nutritional quality, whereas the 600 MPa treatment demonstrated changes
in the nutritional aspects analyzed. During shelf-life however, none of the treatments prevented
fully undesirable changes.
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Challenges and Opportunities with Infrared Heating of foods

Lilia Ahrné'
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Long wave infrared heating (IR) at wavelengths around 30flm has long been in use for
industrial cooking and drying applications, achieving shorter processing times than by
convective heating. With the advent of short wave (1flm) and intermediate wave (5 flm) quartz
tubes, infrared heating has gained wider acceptance. Short-wave IR makes it possible to reach
working temperatures in seconds whilst offering rapid transfer of high amounts of energy. Short-
wave IR has a penetration depth of several mm in many foods opening new opportunities for
food processing alone or combined with other techniques.

This work will review the work developed at SIK during the past years on application of IR
heating to foods and discuss future prospects for the technology.

Several studies comparing bread baking in conventional ovens and IR ovens have been made
at SIK. It was found that the IR process gave shorter baking times than conventional methods.
A dough piece of 10 mm were IR-baked in 6 min as compared to 17 min for conventional
baking. The IR-baked bread had a thinner crust but a softer crumb than then conventional-
baked bread. In addition, IR baking could reduce the acrylamide formation in bread. The
combination of infrared and impingement showed clear advantages on crust thickness and
colour of bread.

IR is ideally suited for decontamination of irregular surfaces of food products where a very short
period of high surface temperatures is acceptable. It has been successfully applied for the



surface pasteurisation 01some bakery products leading to elimination 01chemical preservatives
and extension 01 shell-lile. IR was explored as a technique lor decontamination 01 paprika
powder. The effect 01 IR Dn paprika was evaluated in terms 01temperature distribution, colour,
water actlvlty, and reductlon 01bacterial spores.

Inlrared heating, due to its heat transport mechanisms, alone or combined with air impingement
15 an effectlve method to produce products with surface characteristics similar to deep-Iat
products. The process may inelude addition 01 small amounts 01 high quality lat depending on
the flavour reqUlred. The replacement 01 the traditional deep Irying process lor the suggested
Inlrared process may lead to envlronmental savings, such as low Irying oil consumption and
energy savlngs.

IR. is also easy to .control. and relatively inexpensive with a high degree 01 energy utilisation,
belng therelore an Interestlng sustalnable lood processing operation.

Keywords: Inlrared, Baking, Frying, Surface decontamination
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Traditionally, ozone processing in lood has locused on solid loods by either gaseous or washing
wlth. ozonated water.· However, wlth FDA approval to use ozone as direct additive it has
lacilltated the use 01 ozone with liquid loods. Recentiy a number 01 commercial Iruit juice
processors In the USA and Europe have started to employ ozone lor pasteurisation 01juices.
Strawberry and tomato jUlce samples were ozonated with processing variables 01 ozone
concen~ation (1.6 to 7.8 %w/w) and treatment time (O to 10 min) at room temperature
(20±1.5 C). Effects 01 processlng vanables on anthocyanins, ascorbic acid and colour values
(L', a', and b') were determined. P3G and AA were determined using a HPLC and Hunter
colour values using Minolta colorimeter. No signilicant (p<O.05) changes in pH, °Brix and TA
(p<0.05) were lound. Significant reductions in anthocyanin (P3G), ascorbic acid (AA) and colour
~alues were observed. Quality parameters signilicantly influenced by ozone treatment were
fltted to vanous klnetlc models. The changes in lightness (L ') values and total colour difference
(TCD) values were fitted well .t0 ~ero-order .kinetics whereas, P3G in strawberry juice, AA in
strawberry jUlce and tomato, a ,b lollowed Ilrst-order kinetics. The rate constants lor L', a', b'
and TCD were linearly correlated with ozona concentration whereas, P3G and AA were
exponentially related. Ozonation 01 Iruit and vegetable juices with a sufficiently large dose to
meet FDA regulatlons, wllI result In a significant degradation 01 quality parameters. The
degradation 01 anthocyanin and ascorbic acid leads to a 105501 bioavailability and antioxidant
cap~clty 01these compounds. Thus, the effects 01ozonation on the nutritional properties 01juice
or jUlce products jUlce should be considered by processors prior to its adoption as a
preservation technique.

Keywords: Ozone processing, Anthocyanin, Fruit juices, Colour
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High pressure thermal sterilization
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Hi.gh pressure thermal steriliz~tion is an emerging technology that can produce unilorm,
mlnlmally processed loods .01hlgh qua.lity, better than heat treatment alone. At present, it has
~ot yet been successlully In.troduc~d Into the lood industry, possibly due to the less known
Inactlvalion mechanlsm 01 hlgh reslstant bacterial spores. Using an innovative high pressure
Unlt wlth temperature control, hlghest spore inactivation rates with a commercial sterilization

l

indicator (Geobacillus stearothermophi/us) were lound within 700 - 800 MPa at isothermal dwell
times. The generated data were incorporated into analyzes 01 industrial sterilization processes.
One 01 the lew existing pilot systems is the Flow Pressure Systems QUINTUS (Food Press
Type 35L-600) sterilization machine (Avure Technologies, Kent, WA, USA). Pressure and
temperature Ilow charts Irom two different processes with (10 L) and without (35 L) a
Polytetrafluoroethylene (PTFE) carrier as insulation were analyzed. Process conditions were
600 MPa final pressure, 90 ·c initial temperature, 285 s dwell time and water as pressure
transmitting medium. Using the F'2'.' 'c-value concept with T(t)p 01 the pressure holding times,
2:600 MPa = 35.36 ·c and D'2'.' 'C = 13.52 s at 600 MPa, both processes can be adequately
analyzed and compared. Commercial sterility (>12 D) could be achieved after 3 min holding
time with the PTFE carrier. An alternative process lor a horizontal 55 L vessel is suggested by
Uhde High Pressure Technologies GmbH (Hagen, Germany). The increase 01 the pressure
level up to 700 MPa improved the sterilization effect and process dwell times can be drastically
decreased. A complete sterilization (12 D) can be achieved within 3 min dwell time at 700 MPa
without any insulation. Once the pressure and temperature conditions are known, it is possible
to calculate the desired inactivation level and ensure the salety margins that are required lor
sterilized lood with 4 O, 8 O or 12 O concepts.

••••••••••••••••••••••••••••••••••••
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Compressibility and density were measured at 25°C to 700 MPa with a variable volume
piezometer lor sucrose solutions (2.5-50% W: V), soy protein solutions (2.5-10% W: W),
soybean oil, chicken lat, clarified butter, chicken breast, ham, cheddar cheese, carrot,
guacamole, apple juice, and honey_ Compressibilities 01 sucrose and soy protein solutions
decreased as a lunction 01 concentration (p<0.01). For equal mass concentrations, protein
solutions were less compressible (p<0.04) than sucrose solutions at pressures greater than 200
MPa. Relative to water, lats showed high compressibility to 100 MPa, similar compressibility
Irom 100 to 300 MPa, and less compressibility lrom 300 to 700 MPa. Chicken breast, ham,
cheddar cheese, carrot and guaca mole showed relatively large compressibility Irom 0.1 to 100
MPa. Honey showed the smallest volume decrease over 700 MPa. Density 01 all samples
increased with pressure, at a decreasing rateo

Keywords: high pressure, compressibility, density
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Engineering, Germany

Pulsed electric field (PEF) treatment 01raw materials and loods is considered as a low process
intensity technology applicable lor preservation 01loods, cell disintegration 01raw materials and
process induced biosynthesis 01 secondary plant metabolites with the goal to replace or to
support existing thermal, enzymatic or mechanical processes. This consumer driven
development lor sale, high quality and high lunctionality lood processed via sustainable
technologies is also aimed to retain or enhance the nutritional quality 01 products and to
overcome some 01the disadvantages 01conventional processing such as destruction or 105501
nutrients, creation 01 waste products and high energy consumption. The PEF promoted
permeabilization 01 biological cells (plant, animal, microbial) allows the efficient extraction 01
cellular contents as well as the inactivation 01 microorganisms in loods. In addition to this
irreversible permeabilization, reversible permeabilization as well as induction 01 stress
responses with low energy pulses lor the increased biosynthesis 01 antioxidants such as
phenols in plants is possible.
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The presented results will show the application 01 low intensity PEF treatment 01 blueberries lar
the stress induced biosynthesis 01 polyphenols. Process effect was evaluated by the
determination 01 total polyphenol content in the extracts recovered after PEF treatment lollowed
by the storage 01 intact Iruits. To enhance extraction yield 01 pOlyphenols Irom blueberry mash
PEF was applied lar cell disintegration leading to an increased release 01 bioactive components.
The same linding could be made after the PEF treatment 01 bluberry pomace lar lurther
extraction after juice recovery. Impedance measurement was used as a capable tool to
determine the degree 01 cell disintegration after PEF treatment. Another key application lar PEF
is the non-thermal pasteurization 01 heat sensitive substances. PEF impact on the bioactive
lacto-antimicrobials lactolerrin, lactoperoxidase, Iysozyme and IgG was determined showing the
technology potential as a gentie preservation method.

An outlook on industrial leasibility 01 PEF technology and a evaluation 01 time and energy
requirements in comparison with traditional technologies will complete the presentation.

Keywords: pulsed electric lields, extraction, non-thermal pasteurisation, bioactives
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Sensitivity 01 lood products can hinder the application 01 conventional thermal lood preservation
methods. Fresh Iruit and vegetables are physiological active lood systems and temperatures
above 45 ·C can result in unwanted deterioration. However, non-thermal plasma shows
antimicrobial effects due to various reactive species. The complexity 01 interaction between
plasma, germs and treated materials prevents the breakthrough 01 this technology up to now.
The aim 01 this work was to evaluate the potential 01 plasma processes at atmospheric pressure
lor preservation 01 Iresh lood products.

The investigations were performed using a plasma jet operated in argon at atmospheric
pressure. The plasma jet was driven by radio Irequency (27.12 MHz). The plasma was
characterized by UVNIS optical emission spectroscopy (OES) and inlrared camera. In a set 01
experiments the non-thermal plasma was applied to a specimen made 01 polysaccharide gel
inoculated with selected test-germs. The effect 01 the plasma on Escherichia coli and Listeria
innocua was investigated using conventional plate count methods and flow cytometry. Various
parameters were tested (treatment time, distance 01 sample surface and jet, energy input).
Depending on the energy input a signilicant inactivation 01 test germs was achieved. UV
radiation or heat alone can not explain the antimicrobial effect. On the other hand power
application 01 20 W resulted in remarkable deterioration 01 the treated leaves. Application 01 a
10 W plasma beam increases the temperature to 45 ·C within 120 s and shows no signilicant
changes regarding the cellular viability 01 the produce and the temperature. Thus plasma
generation and treatment method needs to be adapted lar each individual application. However,
a plasma jet array can be designed enhancing the industrial applicability in lood processing.

Keywords: Plasma jet, atmospheric pressure, polysaccharide gel, flow cytometry, salety aspects
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Impact of health claims on consumer perception of other product attributes
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The new EU legislation (Regulation 1924/2006) allows health claims il these can be
scientifically substantiated. One concern related to consumer perception 01 health claims has
been how the claims reflect on other product attributes: will claims create changes in perceived
healthiness and appeal 01 the product. In a Nordic study (n = 4612) the impact 01 health ciaims
on perceived attractiveness, healthiness, naturalness and tastiness was studied with three
product examples: bread, yoghurt and pork chops. Functional ingredient, structure 01 the claim
(Irom plain ingredient to ingredient and possible health outcome) and type 01 outcome (heart
health, memory lunctions or weight management) varied in health claims systematically. In
general, health claims influenced negatively the perception 01 other product attributes,
especially naturalness, but this impact depended strongly on the lamiliarity 01 the ingredient.
With lamiliar omega-3 latty acids as the lunctional component, the perceived healthiness was
affected only slightiy and the negative impact on other altributes was smaller than when the
ingredient was unlamiliar bioactive peptides. When the ingredient was unlamiliar a claim
containing more inlormation on the lunction and outcome decreased the negative effects on
other product attributes. However, with lamiliar ingredient the structure 01 the claim had little
impact. Familiarity in health ciaims in general seemed to also modify the country differences in
the Nordic data with Danish consumers responding with highest suspicion towards health
claims. These results suggest that health claims do not seem to work as magic bullets that
create easily unrealistic product expectations.

Keywords: health ciaims, consumer attitudes, lood choice
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INTRODUCTION - Aim 01 this study is to measure the variation 01 lood intake and BMI on a
population 01 the Mediterranean area after 20 years. METHODS - In 1986, 1339 subjects
(M=798, F=541 , 70% response), age range 30-49 years, were sampled at random Irom the
electoral register 01 a town 01 Southern Italy. They answered a lood Irequency questionnaire
and had their height and weight measured. In 2006, 1260 subjects (M=728, F=532, 72%
response) were sampled again Irom the same population and age range, and examined using
the same survey techniques as in 986. RESULTS - After 20 years, BMI increased in males
(Irom 26.6 to 28) and decreased in lemales (Irom 27.2 to 26.2) . The variations in the Irequency
01 lood intake were in the same direction in males and females: increase in the Irequency 01
consumption 01 pasta, cakes, chocolate, lat meat, ham and sausage, eggs, dairy products, last
lood products, vegetables; decrease in consumption 01 bread, lean meat, fruit, wine; no
variation in legumes. The most important variation was the increase in the Irequency 01
consumption 01 fast food products, three times that 01 20 years belore. Females had less
variation in Irequency than males lar most loods, mainly less increase in cake and last food
consumption. Finally, Irom 1986 to 2006 the prevalence of smokers decreased Irom 50% to
29% in males, and only Irom 20.1% to 17.9% in lemales. DISCUSSION - From 1986 to 2006,
the population 01 this Mediterranean area increased the Irequency 01 intake 01 carbohydrate and
lat dense loods. The opposite direction 01 BMI variation in males (increase) and lemales
(decrease) was probably due to less increase in Irequency 01 intake 01 lattening lood in lemales,
and also to a higher percentage 01 males who quit smoking.

Keywords: Mediterranean diet, BMI, Panel study
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Oanes Never Liked to Eat Fish - They Are Just Number One Catching It
Ana Oliveira Madsen*

IPAM- Marketing Business SChool, Portugal

Denmark is EU (25) number one at catching fish (FAO, 2004), but the facts show that Danish
consumers are eating less fish than the EU average.

We could say that there are many examples of production/consumption paradoxes, in where
products that are highly produced in one country but highly consumed in another - like the case
of milk (with its maximum levels of production in India and high levels of consumption in
Finland1), coffee (with its maximum levels of production in Brazil and high levels of consumption
in Finland2), or the case of potatoes (with its maximum leveis of production in China and the
highest levels of consumption per capita in Belarus3). What this paper intends to do is to help
understand the interesting aspects that led to one product. fish, being highly produced/caught in
one country but not highly consumed.

By doing an extensive preparation on production, distribution and consumption of fish; this
research tries to cover as much data as possible, by using different methods like desk research,
store observations, interviews and in-depth interviews to key players in the Danish fish sector.

A clear conclusion is that market system and its agents discourses are responsible for the
creation of food meanings, traditions, images and included in that, food consumption patterns;
In Denmark, low levels of fish consumption are, to a high degree, explained by the historical
background of the different powers and interests of markets agents like the agricultural sector
(meat) and the Danish fish sector. There importance to the countries economy and growth.

Originality

Consumption is a historically shaped mode of socioculture practice that emerges within the
structures and ideological imperatives of dynamic marketplace 4 This paper aims to stop
blaming the subject tastes of the consumers and find the macro reasons behind the micro
perceptions.

Keywords: Food patterns, Market agents, Ideological discourses, Fish

Discussion:

1 FAO, Food Balance Sheets 1998

2 International Coffee Organization, 2000

3 FAO, Food and Agriculture Association, 2007; "International year of the potato 2008"

4 Arnould and Thompson 2004 pg 21.
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Current trends in agri-food industry seem to concentrate the attention on consumer as the most
important element of food network and as well on boosting the research project orientation on
consumer science. Intentions of the consumer researches are to better understand consumers'
expectations related to foodstuffs as well as consumers' perceptions of product quality,
characteristic features and food safety.

An important task within the Union is the implementation of the EU Quality Policy for the
protected trademarks. The authors defined the objectives by pointing out the consumers'
attitude towards food quality in Slovakia. Marketing survey was realized in the Slovak
supermarkets during campaign for safe and quality food. Survey involved 908 respondents from
all over Slovakia.

Main technique of survey was inquiry combined of two parts. Inquiry was carried out as
personal questioning of respondents. Gained answers were processed by MS Excel. ~esults
are shown in absolute and relative units. Next phase of data processlng IS evaluatlng the
quantitative signs through contingency indexes and X2 tests.

Marketing research on consumer opinions was executed in the selected supermarkets of the
biggest chains in the Slovak Republic. However if respondents could choose the food by ItS
origin, 93% would choose the food coming from the EU. Definite answer of 89% of the
respondents believes that food producers should maintain traditional technologies of processing
the food and continue to produce high quality traditional food.

Responds brought up a lot of important information related to consumer knowledge in the field
of foodstuff quality. The evaluation of this research creates the basis for the continuation of a
broad project with the topic of prediction of consumers' requirements on foodstuffs. Results of
this research may become footing for realization of EU Quality Policy information campaign in
the Slovak Republic.

••••••••••••••••••••••••••••••••••
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Traditional foodstuffs products actually are important group of farm and food products in
European Union countries and in POland, preferred on the market in consideration of the place
of product formation, the traditional production manner and processing, the originality of raw
material, recipes, composition and the manner of the introduction on the consumer market.
They are a comparatively new area of the activity of Polish firms of the food sector, but still
underestimated in strategies of the development of these firms. The market analysis and
European experiences in this range, indicates considerable reserves and the potential of the
development in the new segment of the market in Poland. Regional products in consideration of
market organization circumstances and the need of creating this new product category,
determine the group of strong brands of regional character with the distinct emotional
characterization. Their development is considerably conditioned by consumer's attitudes. The
consumers, whom inherenUy are not global, prefer unrepeatable and original products and
services, to which certainly belong traditional and regional foodstuffs. Consumer's behaviors
towards these products are conditioned by the advantages of the psychological nature, a wish
of affiliation to local communities, a many years confidence to their quality, traditional
technologies, raw material, the taste and other important attributes of the quality. The results of
numerous researches indicate that the notion of regional or the tradilional food in awareness of
Polish consumers is still new and little well-known termo Observed lately the increase of the
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interest with regional products gives the unrepeatable chance their popularity on the consumer
market.

The analysis evidences chances of the development of traditional products on the market,
especially in the section of small processing and commercial firms. It indicates the needs of
process improvement of the market organization for this new product category against a
background of manifold requirements notified in the case of that segment on the Polish food
market. Though Polish producers finish up themselves many original technologies and
products, till now was the lack of experiences of creating and the spread of regional products in
circumstances of Polish lood market. A basic problem 01 the organization 01 the market of
traditional products is too low efficiency 01 logistic distribution processes and the not large scale
of the supply and accessibility 01 these products in the scale 01 the market. The most 01 these
products in consideration 01 the influence range and the market scale has not yet the character
01 the market product but only local product in marketing meaning. Researches showed that the
local lood and culinary traditions could became the specific distinguishing leature as the sign
and the attribute of the region, the lorm 01 promotion as well as the brand-name tourism product
lor this region.

The purpose 01 this study will be the analysis 01 experiences 01 the regional products
development in European Union and the qualification 01 the chances in development 01 these
products on the Polish food market, especially in the sector 01 small manufacturing and
commercial firms on the background 01 conditions and possibilities estimation resulted Irom
consumers needs and other subjects on the market. In the effect 01 the problem analysis the
specificity 01 the market 01 regional and local products was qualified with relerence to the lully
developed market of European Union countries and the forming market 01 these products in
Poland.

Keywords: consumers, lood market, traditional and local products

[016.6]
Pork versus non-pork eaters in Europe: Socio-demographic and nutritional profiling

FJ Perez Cueto", MO de Barcellos2
, G Chryssochoidis3

, K Grunert2, J Scholderer, W Verbeke'
'Department of Agricultural Economics, Ghent University, Belgium, 2MAPP-Aarhus Schoolof

Business, Aarhus University, Denmark, 3Agricultural University of Athens, Greece

Objective: To indentify the socio-demographic and nutritional profile of European pork versus
non-pork eaters.

Design & Setting: Cross-sectional web based survey in Belgium, Oenmark, Germany, Greece
and POland, January 2008, with quota samples on gender (male, lemale), age categories (20-
44y and 45-70y), and locality 01 residence (urban, rural with low pig production density and rural
with high pig production density).

Subjects: 2437 respondents (51% women, 49% men; mean age 41.4 y SO 13.1) 01 whom 90 %
are pork eaters and 10 % are non-pork eaters.

Methods: Web based survey, including socio-demographic inlormation, anthropometrics
(weight, height) and pork consumption behaviour data. Results are aggregated lor the five
European countries. A logistic regression was fitted with 'non-pork-eater' as dependent variable
and age, gender, nutritional status, occupation, financial status, marital status, educational
achievement and country as explanatory variables.

Results: Female respondents are found to be twice more likely to be non-pork eaters than
males. The likelihood 01 being a non-pork eater is highest in Belgium as compared to the other
countries in the study. Greeks are 69% less likely to be non-pork eaters than Belgians while the
odds lor Oanes are 42%. Overweight and obese Europeans are less likely to be non-pork
eaters than their normal weighted counterparts. Overweight people are 32% less likely to be
non-pork eaters while obese are 47% less likely to be non-pork eaters than those with normal
weight.

l

Conclusions: The likelihood of being a non-pork eater in the five studied European countries is
higher among females, residents of Belgium, Poland or Germany (as compared to Oenmark
and Greece), living alone and of a normal healthy weight.
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Perspectives on Training and Education: Global mobilization for training, education and

capacity building in food and water safety, and in nutrition
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This advocacy paper argues the case for increased awareness 01 the role of the human factor in
management ollood safety, prevention 01 loodborne illnesses and improvement 01 health and
nutritional status. The challenge is huge as almost everyone needs to receive education
commensurate with his or her role in the food chain. While laudable efforts are made to train
and educate professionals as well as consumers in food and water salety and nutrition, these
capacity building efforts will benefit Irom a better coordination and strategic planning at the
global level and a more effective implementation at the local level.

The paper presents a vision and a strategy lor improving capacity building as a means to
achieve better management 01 lood and water salety, and improvement 01 global nutritional
status. The strategy is based on effective leveraging 01 resources through public-private sector
partnership.

Keywords: food salety, loodborne disease, human factor, training
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Although thermal preservation methods provide saler loods, there is a loss 01 lood quality
associated with this processing method. Hence, the door is open lor new non-thermal methods,
which would minimize the degradation 01 food quality through limiting heat damage 01 the lood.

For this purpose, novel, advanced high power pulsed light technique was constructed. The aim 01
this study was to examine the decontamination efficiency 01 this technique on chicken matrix
under non-thermal conditions as well as several characteristics 01 treated meat, lar instance
protein oxidation, lipid peroxidation, visual and sensorial properties. Thus, we used chicken
carcass inoculated with Salmonella typhimurium.

When bacteria were inoculated on the surface 01 chicken matrix, viability reduction reached 0.76
log10 (N/NO) CFU mi -1 despite UV light dose was increased up 1080 mJ/cm2. Temperature
investigations indicate, that in this case temperature did not exceeded + 37 cC. Majar reduction
effect was detected during irradiation with UV light dose 6000 mJ/cm2, when reduction 01 1.7
log10 in Salmonella typhimurium growth was observed. Ouring this experiment the temperature
increased up + 54 cC. The intensity 01 lipid peroxodation, measured as mg malonoaldehyde per
kg meat in control and irradiated samples differ in 0.16 mg/kg. Protein oxidation, measured as
total carbonyl content and estimated by 2,4-dinitrophenylhydrazine (ONPH) coupling method.
Data obtained indicate, that in irradiated chicken matrix the quantity 01 carbonyl content reached
only 0.152 nM carbonyls/mg 01 proteins. It is important to note, that organoleptic properties 01



chicken pieces (navour, taste of bouillon, taste of cooked meat) did not changed drastically after
non-thermal treatment.

Summarizing, experimental data reveal, that non-thermal, fast and inexpensive meat
decontamination technology has a high potential to be developed.

Keywords: Chicken, Decontamination, Light Technology
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In the fruit juice processing thermal pasteurization is the the most available and best understood
technique to reduce the microbial load of the product. Nonetheless, it may affect the nutritional
and quality properties of fruit juices. In response to these limitations, UV-C radiation can be an
alternative cost effective nonthermal process in order to obtain a microbiologically safe and
fresh-like product. The objective of this study was to investigate the efficiency of UV-C light for
inactivating E coli K-12 (ATCC 25253), E coli ATCC 8739 (NRRL B-3008) and non-toxigenic E
coli 0157:H7 (NCTC 12900) in white grape juice. For this purpose, commercial white grape
juice was inoculated separately with the bacteria (107-108CFU/ml) for the treatment in a bench
top collimated beam apparatus. Samples were placed in 6 mm diameter Petri dishes directly
below the collimated UV beam and stirred continuously with a vortex stirrer. Inoculated grape
juice samples were exposed to UV-C radiation of known intensity level (1.17 mW/cm2) and
sample depths (0.153, 0.3 and 0.5 cm) for 3, 5, 7 and 10 minoAfter UV-C treatment, white grape
juice samples were spread plate inoculated (0.1 mi) onto Tryptic Soy Agar (TSA) and incubated
at 37"C for 24 h. AII experiments were conducted within the UV dose range of 0-470 mJ/cm2

(25·C) and performed in triplicate. The reduction levels of E. coli K-12, E coli ATCC 8739 and
E coli 0157:H7 were achieved as 5.02, 5.53 and 6.12 at minimum sample depth (0.153 cm)
and maximum exposure time (10 min) in white grape juice, respectively. UV-C radiation was
found to be more effective on pathogenic strain of 1=. coli 0157:H7. Results show that UV-C
radiation can be used as a non-thermal treatment for white grape juice with respect lo minimum
5 log reduction requirement of FDA and EU legislation for target microorganismo

Keywords: UV-C radiation, white grape juice, E. coli, nonthermal treatment
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Degraeve'
1University of Lyon, Laboratoire de Recherche en Génie Industriel Alimentaire (LRGIA) EA.

3733, France, 2HEF R&D, France

A biofilm can be defined as a bacterial community contained in a matrix of organic polymers.
The biofilms present on food-processing industry can act as reservoirs of bacteria which can be
responsible for contamination. Microbial adhesion to textiles is common and the use of
antimicrobial textiles could be a solution. Different methods have been developed to confer
antimicrobial activity to textiles.

HEF R&D has provided plasma treated textile samples obtained with magnetron sputtering
technology. Ultra-thin silver coatings in the nanometer range have been tested. The purpose of
this study was to define the capacity of L. innocua to adhere to a textile and to form a biofilm
under static conditions which reflect a contamination in a workshop of production.

An adhesion protocol on untreated textile (colton or polyester) was optimized and the kinetics of
formalion of the biofilm were studied for one day. This follow-up was achieved by a method of
quantification on agar (ISO 20743/2005) after the biofilm was removed. A good adhesion was
observed thus L. innocua could multiply during 24 hours (resulting in a 2 log CFU.g·' raise). ,

This protocol was then applied to textiles treated by plasma in arder to check antimicrobial
activity. The reduction of L. innocua population following after 4 hours of contact with the
antimicrobial textile was 3 log CFU.g·' in comparison with an untreated textile. These results
show that textile possesses an antimicrobial activity independent of the silver layer thickness.
These results on the antibacterial activity of textiles have now to be completed by other tests.
The viable but non cultivable bacteria were not taken into account by the quantification in agar
media and the direct epifluorescence microscopy could be an additional method for their
detection.

These textiles could be used for air filtration filters and staff clothes in food industry companies.

Keywords: antimicrobial textile, biofilms, plasma, Listeria innocua
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[017.5]
Evaluation of the Original Dose in Irradiated Dried Fruit by ESR Spectroscopy

M.C. D'Oca, A. Bartolotta*, C. Cammilleri, S. Giuffrida, A. Parlato
Universitá di Palermo, Italy

The identification of irradiated dried fruit can be achieved by means of the electron
spin resonance (ESR) spectroscopy, as recommended by the European Community
(1), since ionizing radiation induces free radicals in cellulose, a constituent of the fruit
shell. The aim of this work was to use the ESR spectroscopy also as a quantitative
procedure to evaluate the origrnal dose in irradiated dried fruit, using the additive
dose method. Little shell pieces - taken from nuts, chestnuts, peanuts and pistachios
- were irradiated at "original" dose values in the range 1 - 8 kGy, and the ESR signal
intensity was measured. Each specimen was then reirradiated with added doses of 1
kGy each, and the ESR signal was measured afterwards. The following mathematical
relationship between the ESR signal intensity and the added dose D was used (2):

[

D+ b JESR= a 1- e e

back extrapolation to the dose axis gives an estimation of the original dose.

As an example, the following graph shows the results regarding peanuts.

ESR signal intensity (arbitrary units) V5. added dase
for a specimen ofpeanul irradialed al 4 kGy

evaluated dase:
3.35 kGy

.. .) ·2 4
added dos. (kGy)
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Our results show that the method gives an estimation of the original dose within ±30%
in all the studied specimens. An investigation on the time stability of the ESR signal
was also carried out: the signal intensity decreases during the first days after
irradiation, and remains almost steady afterwards. A procedure was therefore
developed to take into account this signal fading when dose reconstruction is
performed with the additive dose method. The method set up in this work allows,
besides the identification of irradiated dried fruit, to check if the given dose is within
the recommended limits.

Keywords: irradiated food; electron spin resonance; radiation treatment; cellulose.

(1) EN 1787, (2000). Foodstuffs-Detection of irradiated food containing cellulose by ESR
spectroscopy. European Committee for Standardization, Brussels, Belgium.

(2) Desrosiers, M.F., (1991). Estimation of the absorbed dose in radiation processed food. Test
of the EPR response function by an exponential fitting analysis. Applied Radiation and Isotopes,
42,617-619.
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[018.1]
Enzymes as tools for food structure engineering

Johanna Buchert
VTT, Finland

Food structure is a very important quality attribute in food choice, since it affects not only the
sensory perception of texture, but also release of flavour. Food structure can also have impact
on nutritional quality. Enzymes offer specific means to engineer food structure by creating
cross-links to food biopolymers, i.e. to proteins and/or carbohydrates. The type of enzyme used
affects the chemistry of the cross-link formed and subsequently the structure of biopolymer
networks of the food product. Enzymatic cross-linking of food biopolymers can be exploited to
create novel types of structures to foods without any need of added food ingredients.

Different types of oxidative or non-oxidative enzymes can be exploited for cross-linking
reactions. Among potential enzymes for protein crosslinking are transglutaminase and various
oxidative enzymes, such as laccase, tyrosinase or peroxidase. These enzymes have different
mode of action and thus the chemistry of crosslinking varies. Laccases and peroxidases can be
used to crosslink ferulic acid containing carbohydrates, such as sugar beet pectin or
arabinoxylan. Proteins can be crosslinked by different oxidative or transferase type of enzymes.
Transglutaminases can crosslink proteins via formation of isopeptide linkage. Laccase and
peroxidase can oxidize tyrosine residues to corresponding radicals, which in turn can further
react with different groups in proteins. Tyrosinases, on the other hand, oxidize tyrosine to a
quinone, which can further react with aromatic ring, amine and thiol groups present in proteins.
The biopolymer networks formed can be further engineered by combining adequate processing
to the enzyme treatment. In this work the potential of enzymatic food structure engineering is
reviewed with special emphasis on dairy, baking and meat applications.

Keywords: Enzymes, Structure, Processing, Food

[018.2]
Carotenoid retention, in vitro accessibility and structural properties of processed tomato

e Svelandero
', E Tiback2

, A Wellner', L Ahrné2
, M Langton2

, M Alminger'
'Chalmers University of Technology, Sweden, 2The Swedish Institute far Foad and

Biotechna/agy (SIK), Sweden

Tomato based products are consumed in bulk quantities throughout the western world and are
one of the major sources of the highly antioxidative carotenoid Iycopene. Structural and
nutritional properties of the finished product are however highly dependent on process designo
Texture is an important attribute for the palatability of tomato products, and an attractive texture

can be obtained by implementing appropriate pre-treatment and processing variables. Tomato
products are often overly processed, and while this normally leads to an increase in Iycopene
bioavailability, it can also cause extensive losses of other important micronutrients such as
ascorbic acid, folate and r..-carotene.

The aim of the current study was to evaluate how nutrient retention, in vitra accessibility and
textural properties of tomato products can be tailored by choice of processing conditions. Also,
the study aimed to investigate whether the retention and accessibility of carotenoids could be
linked to the macro- or microstructure of the different samples.

In order to evaluate the effects of processing, tomato was subjected to different thermal and
mechanical treatments. Processing parameters of interest inelude mixing time, high temperature
short time (HTST) and low temperature long time (LTLT) blanching as well as the
mixing/blanching order. The addition of CaCI2 to LTLT samples has also been investigated.

Carotenoid retention was analysed and accessibility of Iycopene and r..-carotene was estimated
using a static in vitre model. Macrostructure of the samples was investigated using several
methods ineluding Bostwick consistency, vane viscosity and density measurements. Sample
microstructure was documented by light microscopy.

Preliminary results indicate that a high accessibility of Iycopene seems to be favoured by using
LTLT blanching compared to HTST blanching. Addition of CaCI2 to LTLT treated samples
markedly affected the texture and significantly reduced the Iycopene accessibility.

The work described here has received funding from the European Community's Sixth
Framework Programme under grant agreement FOOD-023115, Healthy Structuring. This study
does not necessarily reflect the views of the Commission and its future policy in this area.

Keywords: carotene, in vitro accessibility, processing, texture

[018.3]
Establishment of a convective thin layer d~ing model for mango si ices that shrinks

A. O. Dissao
', H. Desmorieux" ,J. Bathiebo', J. Koulidiati'

'Université de Ouagadougou, Burkina Faso, 2Université Claude Bernard Lyon 1, France

In this work, a model of convective drying of mango slices was developed and validated by
experiments. This model was established by considering slices shrinkage in the energy and the
mass balances during the thin layer drying. The drying kinetics and the temperature curves of
the product were simulated using the model at various drying temperatures. The simulated
curves were then compared to the experimental curves obtained using a convective dryer
controlled in temperature and moisture. The results showed that the drying curves were suitably
fitted by the thin layer drying model with a correlation coefficient r2= 0.992. Thus, taking
shrinkage into account made it possible to predict more effectively the thin layer drying kinetics
of mango slices. This study therefore contributed to the mango drying modelling and to the
mango dryer setting.

Keywords: convective drying, mango, modelling, drying kinetic

[018.4]
Extrudate Expansion Modelling Through Dimensional Analysis Method

H. ChengO,A. Friis
National Food Institute, Technical University of Denmark, Denmark

A new model framework is proposed to correlate extrudate expansion and extrusion operation
parameters for a food extrusion cooking process through dimensional analysis principie, i.e.
Buckingham pi theorem. Three dimensionless groups, i.e. energy, water content and
temperature, are suggested to describe the extrudates expansion. From the three
dimensionless groups, an equation with three experimentally determined parameters is derived



to express the extrudate expansion. The model is evaluated with whole wheat flour and aquatic
feed extrusion experimental data. The average deviations of the correlation are respectively
5.9% and 9% for the whole wheat flour and the aquatic feed extrusion. An alternative 4-
coefficient equation is also suggested from the 3 dimensionless groups. The average deviations
of the alternative equation are respectively 5.8% and 2.5% in correlation with the same set of
experimental data.

Keywords: Extrusion, Modelling, whole grains, Expansion

[019.1]
Meeting hygienic requirements - effectively and reapidly establishing needs and

solutions
P Van Assche·', Hein Timmerman2, Stefano Benedetti2, Fabrizio Tardioli2

'Hogeschool Gent, Belgium; 2Johnson Diversey, Belgium

Thorough cleaning to ensure that hygiene standards are met is an essential requirement and
therefore an inlegral part of a food processor's many daily lasks. Whelher a small- or large-
scale operalion, cleaning and hygiene consideralions are vilal lo ensure safely of Ihe end
product. Often, however, food companies do nol have Ihe skills or resources lo efficiently
eslablish whal is needed lo ensure Ihal Iheir process lines and produclion environmenl conlinue
lo comply wilh all hygienic requiremenls. Food companies would benefil from an easy-Io-use
1001 Ihat helps Ihem lo delermine Iheir needs in a quick, accurale and reliable manner.

Such a 1001 has been developed, lesled and improved in cooperalion wilh more Ihan 100 food
companies in Europe, Africa and Ihe Middle East. II has shown lo be able lo provide a company
wilh lailor made solulion lo ensure Ihal all hygienic requiremenls are mel. The 1001, designaled
[~Securecheck[_, highlighls Ihe polenlial risks of microbiological conlamination in food
production sites, delivering at the same time the most appropriate solutions to minimize these
risks in order to really contribute to food safety. The system also provides the flexibility to lake
into account new manufacturing trends, requiring adaptalion of the solulions.

Keywords: Microbiological risks, Production, Benchmark, Diagnostic tool

[019.2]
Hygienic building design

Johan Roels
Belgium

Abstract not supplied.

[019.3]
Characterization Of The Microorganisms Isolated At The End Of Pasteurized Milk

Packaging Une
A. Paparella, A. Serio·, R. Tofalo, C. Chaves-Lopez, G. Suzzi

Department of Food Science, University of Teramo, Italy

Cleaning-in-place (CIP) allows lo clean the industrial equipment through the use of circulating
solutions inside the equipment. In the dairy industry, CIP is effective and convenient in terms of
time, water and energy saving. Aim of the work was to evaluate the effectiveness of a CIP
program in pasteurized milk production, by characterising microorganisms isolated from rinsing
water sampled at the end of the packaging line. A commercial detergent solution (Tekno
Uniclean 3143, Teknomilk, Italy) and hydrogen peroxide were used tor cleansing and
disinfection, respectively.

Microbial counls were performed on 6 samples of rinsing water (3 after cleansing, 3 after
disinfection). Forty-one isolales were obtained from water after cleansing, while no microbial
growth was observed after disinfection. The bacterial slrains were first tested for Gram and
spore staining, oxidase and catalase, then identified by 16S rDNA V3 region sequencing. The
MIC (minimal inhibitory concentration) values of the two sanitizing solulions used in Ihe CIP

program, were determined by microdilution tests, with respect to peracetic acid and sodium
hypochloride, commonly used in the dairy industry. The most abundant species belonged to the
genera Staphylococcus and Bacillus (Staph. saprophyticus, Staph. equorum, B. pumilis, B.
subtilis, B. subtilis subsp. spizizem). Aeromonas haemolyticus, Brevibacterium halotolerans ~nd
Paracoccus yeei were also isolated. Hydrogen peroxide was the most effective disintectant, with
MIC values between 0.0039% and 0.0625%. with respect to peracetic acid and sodium
hypochloride, ranging between 0.039 and 0.125%. Among the strains, one Paracoccus yeei
was particularly resistant, especially to peracetic acid (0.125%) and sodium hypochloride
(0.5%). Moreover, caseinolytic activity was observed in all the Bacillus strains and in Brev.
halotolerans, while no esterase activity was detected. This study demonstrated the
effectiveness of disinfection with hydrogen peroxide, while on-step treatment with the detergent
solution selected resistant strains which might affect the quality of the final producl.

Keywords: cleaning in place, milk, microorganisms, H202
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Cleaning and disinfecting of open surface

Brigitte Carpentier
France
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Abstract not supplied.

[019.5]
Ozone CIP system effectiveness regarding EIA (Environmentallmpact Assessment)

criteria
Karel Mager

The Netherlands

Abstract not supplied.

[019.6]
Development of new tools for the validation of cleaning

Hans Hoogland
Unilever, The Netherlands

Abstract not supplied.
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Resveratrol Content in Wines From Different Cultivars
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1Faculty of Medicine, Oepartment of Pharmacy, Serbla, Faculty of Agnculture, Serbla, Fac~lty
of Medicine, Department of Pharmacology and Toxicology and Clinical Pharmacology, Serbla,

41nstituteof Physiology, University Tübingen, 0-72076 Tübingen, Germany

Trans-resveratrol (3,5,4-trihydroxystilbene) is a constituent of different plant species, but grapes
and related products are one of the most important sources of this compound. Health benefits of
trans-resveratrol had been widely reported and it has been shown that it possesses
antioxidative and anticarcinogenic properties. Numerous sludies showed that this compound is
responsible for decreased mortality from coronary hearth disease in regular wine consuming
populations.

The aim of this study was to determine content of trans- and cis- resveratrol in 20 wines made
during experimental programo Wines were made from four cultivars, using fiv.e different
winemaking technologies. Trans- and cis- resveratrol content was determlned wlth reverse
phase HPLC/FLD/DAD method. AII samples were injected in triplicate and average values were
used



••••••••••••••••••••••••••••••••••••

Trans-resveratrol was identified and quantified in all samples in range Irom 0,30 to 2,60 mg/I
with average value 01 1.45 mg/I. Gis-resveratrol was identified in all 20 samples, but quantified
only in 14. The highest average total resveratrol content was lound in wines made Irom cultivar
Merlo!. In most analyzed samples, concentration 01 trans-resveratrol was higher than cis-
isomer.

Production 01resveratrol by grapevines depends on various lactors. Results 01this study did not
showed direct correlation between winemaking technologies and resveratrol content However,
our previous results obtained on the same samples showed that winemaking technology
influenced total polyphenolic content, and each wine made by process 01 vinilication on 60'C
had the highest phenolic content within its cultivar group. The highest total phenolic content was
lound as same lor resveratrol, in wines made Irom cultivar Merlo!. These results can be
explai'ned by the lact that resveratrol can be present in wine in different lorms, which were not
all investigated in this study. Still, this analysis confirmed presence 01 resveratrol in analysed
wines which significantly contributes to their health benefits

Keywords: trans-resveratrol, cis-resveratrol, wine, HPLC

[020.2]
Development and evaluation of novel functional product from buckwheat flour

J. Mastilovic*
Institute far Faad Technalogy Novi Sad, Serbia

The importance 01 lunctional loods in human nutrition has been increasing over the last
decades. This has lead to the development 01 wide range 01 health-promoting lood products
and among them cereal ones are highly accepted. Beside wholegrain products Irom common
cereals, cultivation, processing and usage 01 pseudocereal buckwheat had gained raising
attention, due to many positive physiological effects. Buckwheat grain contains large amount 01
proteins, starch, vitamins and does not contain gluten, which classily buckwheat products as
lunctional ones. Also, buckwheat grains have been well known as a plant source 01 rutin,
quercetin, kaemplerol-3-rutinoside, and a trace quantity 01f1avonol triglycoside.

The aim 01this article was to investiga te the way 01implementing wholegrain buckwheat f10urin
cracker production, as a result 01 studies conducted on buckwheat whole grain, dehulled grain,
hull, wholegrain and light f10urs concerning nutritive profile, health benefits and antioxidant
properties.

Rheological properties 01 buckwheat f10ur dough were tested by different methods in order to
predict baking characteristics 01 investigated buckwheat products.

Results 01 antioxidant activities 01 ethanolic extracts strongly correlate with the total phenolics
and f1avonoid contents 01 the samples. Our results are in accordance with the previously
published data, in which is stated that the most 01 the antioxidative potent compounds are
located in the outer layers.

The scope 01novel bakery product development was the optimization 01wholegrain buckwheat
f10ur share in a combination with instant corn grits and trans-Iatty Iree margarine, in order to
achieve most acceptable nutritive and sensory quality.

In addition to antioxidant and gluten Iree characteristics 01 linal product, dietary fiber content
contributes to the overall lunctionality 01buckwheat cracker.

Based on wholegrain buckwheat f10ur quality and defined final product quality, technology
development procedure, dough preparation and baking conditions were settled to achieve a
lunctional product highly sensory accepted.

Keywords: Buckwheat, Functional properties, Nutritive value, Cracker
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Solid-Liquid Extraction Kinetics of trans-Resveratrol and trans-E-Viniferin in Grape Canes
Erkan Karacabey*1.2,Giuseppe (Joe) Mazza'

1Pacific Agri-Food Research Gentre, Agriculture and Agri-Food Ganada, Ganada, 2Food
Engineering Department, Middle East Technical University, Turkey

The interest in the investigation 01 active components, especially polyphenols, Irom natural
sources has greatly increased in recent years. Grape canes (Vitis Vinilera), a byproduct 01 the
wine industry, may have considerable potential as a source 01bioactive compounds, especially
trans-resveratrol and trans-E-vinilerin.

Solid-liquid extraction curves 01 trans-resveratrol and trans-E-vinilerin were obtained at three
temperature values (16.4, 50, and 83.6 0c) using 58% ethanol/water mixture (v/v) and three
solvent concentration levels (21, 58, and 95%) at the temperature value 0150 °c.
The temperature and ethanol concentration were lound to be signilicant process parameters.
Increase in temperature level caused the increase in the yields 01 extracted bioactive
compounds. The solvent concentration displayed a similar effect being observed when studying
temperature effect on the yields 01 studied bioactive compounds. Two parameters non-
exponential model was used to describe the extraction kinetics 01 bioactive compounds Irom
grape cane samples. Results indicated that the two parameters non-exponential model with
high determination coefficient (~) and low mean square error (MSE) values was a good option
lor both stilbene compounds, trans-resveratrol and trans-E-vinilerin. The calculated parameters
representing maximum 01extraction yield and time required to reach the lastest extraction rate
were also litted as secondary models being lunction 01temperature and solvent concentration.
These secondary models 01 parameters were different lor resveratrol and vinilerin. The
maximum extraction yields 01 both phenolic compounds showed a tendency to increase with
increasing temperature and ethanol concentration level, whereas, the time parameters 01
resveratrol and vinilerin decreased with increasing temperature and decreasing solvent
concentration.

Keywords: stilbenes, grape cane, extraction kinetic, extraction conditions

[021.1]
Allergen Detection in Food and the Activities of the JRC in Method Development and

Validation
A.J. van Hengel*

European Cammission - JRG - IRMM, Belgium

The availability 01accurate and sensitive detection methods lor lood allergens is crucial lor the
lood industry to inspect and control their production processes, lor regulatory agencies to
enlorce legislation, and lor the allergic consumer whose health is at risk.

The detection 01allergenic ingredients in lood products can be very difficult, since they are olten
present in trace amounts, masked by the lood matrix, and affected by lood processing
techniques. Multiple technical approaches have been lollowed to detect the presence 01
allergenic ingredients. The developed methods either target an allergenic protein, or any other
component that is specific lor the offending lood and can serve as a marker to detect its
presence. In practise, either proteins or DNA are targeted lor this purpose. Protein-based
methods are usually based on immunological techniques; while ~NA-based methods rely on the
amplification 01 specilic DNA Iragments originating Irom the offending lood. In addition to this,
methods employing mass spectrometric detection have been developed and allow an
unambiguous identilication 01 allergenic ingredients. Comparability 01 test results and reliable
inlormation on the limit 01 detection or quantification are essential to support the health
protection 01 allergic consumers. For this purpose allergen containing test materials with a
known processing history are developed, and inter-Iaboratory comparison studies are organised
to validate allergen detection methods.

Keywords: Food Allergy, Detection Methods, Method Validation

[021.2]



Thermal Lens Spectrometry for Fast Identification of Minute Concentration of Allergens
in Food Products

A. Cevdek*, M. Franko
University of Nova Gorica, Slovenia

Food allergens represent a hazard to a significant part 01 population, therelore there is a need
lor research in development 01 methods lor determination 01 sensitizing lood constituents [1,2).
For such purposes bioanalytical methods have several advantages such as last analysis,
improved sensitivity and no need lor preconcentration steps [3]. In this work, we describe an
assay lor detection 01 beta-Iactoglobulin in lood products, based on flow injection analysis (FIA)
coupled to thermal lens spectrometry (TLS), which offers good selectivity and high sensitivity
[4).

The FIA-TLS system consists 01 a HPLC pump connected to an immunocolumn with
immobilized anti beta-Iactoglobulin antibodies. HRP conjugated secondary antibodies added to
the sample solution were injected into the FIA system. HRP activity 01 adsorbed secondary
antibodies bound to the allergen was detected by injecting o-phenylenediamine and measuring
the product lormation with the TLS spectrophotometer (Ar-ion excitation laser, 476 nm, 35 mW)
(Figure 1). The retained analy1ewas cleaned 011 the column, by Gly/HCI buffer. The system was
tested lor beta-Iactoglobulin standards prepared in phosphate buffer saline (PBS) solution.

The detection limit achieved with this approach was estimated to be 5 ppb beta-Iactoglobulin,
which is in the range 01 the ELlSA assay [5]. However, the ELlSA protocol takes at least 5 h lor
completion, while the described FIA-TLS assay was completed in 7 minutes. In addition, the
column volume 01 only 3.4 ~L offers lower consumption 01 reagents and polyclonal antibodies
as well as reduces the generation 01 wastes.

As such, the novel detection method lor beta-Iactoglobulin is well suite lor last screening 01 this
allergen in lood products. The LODs 01 the method can be lurther improved by reducing the non
specific binding 01 secondary antibodies, and by applying a more powerful excitation laser lor
TLS detection.
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Figure 1: A typical experimental record obtained by five consecutive injections 01 the reagent
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[021.3)
Allergen Management In A Nutshell- Addressing The Challenges Of The 21" Century

S Flanagan*
Reading Scientific Services Ud, United Kingdom

The growing awareness 01 lood allergies and legislation have emphasised the need to identify
and manage lood allergens to provide appropriate consumer inlormation. Allergens may be
present in a lood due to deliberate inclusion as part 01 the recipe however, they may also be
present due to unintentional cross-contact. Cross-contact can occur at any point in the supply
chain due to the type 01 ingredients used or through the use 01 shared equipment and
processes during manulacture. Even under conditions 01 Good Manulacturing Practice (GMP)
and HACCP cross-contact may be difficult to elimina te entirely, leading manulacturers to use
precautionary statements to advise allergic consumers. The increase in the use 01
precautionary labelling, used to warn about the occasional inadvertent presence 01 small
amounts 01 an allergen, has become increasingly devalued and disregarded among lood
allergic individuals owing to its consistent application. Zero risk is theoretically and practically
unattainable, given the extreme reactivity 01 some allergic individuals.

In the absence 01 global labelling legislation prescribing the use 01 precautionary labelling, the
lood industry has had to adopt alternate strategies in its approach to the application 01 warnings
such as 'may contain'. This has been lurther complicated by a lack 01 agreed clinical threshold
data or actions levels.

The speaker will give an overview 01 accepted current industry best practice with respect to
allergen management covering all elements 01 the manulacturing process and how this
translates into meaninglul labelling lor the allergic consumer (may contains, Iree-Irom etc). This
will include an overview 01 existing and pending global allergen legislation, 3rd party audit
standards and guidelines (FSA Orange Guide, FDA and FALCPA VITAL toolkit, BRC etc).

Keywords: Allergens, HACCP, Risk Assessment, Legislation

[021.4)
Evaluation of OTA in coffee and pistachio, a contribution to the assessment of the risk of

the consumer
Gea Oliveri Conti, Maria Fiore, Margherita Ferrante*, Caterina Ledda, Roberto Fallico, Salvatore

Sciacca
Catania University - Department Ingrassia, Italy

The quality and salety 01 lood products are increasingly attracting 01 producers and consumers.
Many and varied are the toxic substances capable 01 threatening the salety 01 lood, certain
inherent in the raw materials such as, lor example the mycotoxins, other Iruit 01 ahuman
activity. In the regions Irom temperate climates the Penicillium verrucosum is the main source 01
OTA (OchraToxin "A"); between the different OTA negative properties have been demonstrated
the nephrotoxicity and possible carcinogenicity.

Regulation (CE) No 123/2005 provides maximum residue limits 01 5 ~g/kg lor Coffee, roasted
and ground, while lor the pistachio is provided the only evaluation 01 Aflatoxins.

It is estimated the content 01 OTA in 10 samples 01 coffee commercial grain and ground and 10
samples 01 pistachio Bronte (Sicily).
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As regards the samples ot roasted coffee in grains or ground coffee were chosen by the
products for sale in a casual way.The samples ot pistachio were taken trom growlng slte In the
town ot Bronte. The mycotoxin was determined by HPLC-FL after adequate extractlon and
puritication with immunoaffinity chromatography.

The presence ot OTA was tound in almost all the samples of coffee and pistachio, even it for
coffee with values lower than the law limit. In particular for the coffee, the hlghest average
concentration was tound in ground samples.

In the samples ot pistachio, instead, the concentration ot OTA detected in all samples with
concentrations ot O, 02mg/kg and O, 18mg/kg.

The results evidenced the necessity that the regulation provides a maximum level tor the
pistachio too. Is also recommended that consumers choose preterably a coffee beans to limit
the proliferation of fungi and dispersion ot the toxin.

Keywords: OTA, COffee, Pistachio, Risk
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Use of Oifferential Scanning Calorimetry (OSC) for The Oetection of Penicillin G and

Tetracycline in Cow's Milk
OZGE YILOIZ', SEVCAN UNLUTURK

Izmir Institute of Technology, Department of Food Engineering, Turkey

Although thermal analysis has been preterred tor many years to characterize synthetic
polymers, there is a growing interest to use thermal analysis techniques to characterize food
systems. Oifferential scanning calorimetry (OSC) is one ot the most popular thermal analysls
techniques among them. This study aims to detect Penicillin G and Tetracycline in UHT whole
milk by using OSC. For this purpose, melting and evaporation data obtained from OSC analysls
were used to characterize thermal behaviour ot antibiotic tree milk samples and milk samples
tortitied with Penicillin G (O, 2, 4, 8 ppb) and Tetracycline (0,100,250,500 ppb). OSC curves ot
these antibiotics at selected concentrations shows big endothermic peaks. The peaks appeared
sharper and clearer with the increase ot endothermic enthalpy. These differences provide a
basis for deleclion ot antibiotic residues in milk using OSC. II was tound Ihat the peak
temperalures and areas increased with increasing antibiotic concentration levels. The maximum
differences were 44.86% and 8.89% tor the peak temperatures and the peak areas respectively
tor the samples tortified with Penicillin G. These values were found to be 35.25% and 16.83%
tor the samples spiked with Tetracycline. Additionally, the heal ot tusion, evaporation
temperature, heat of evaporation parameters of fortified milk samples exhibited increasing tr~nd
depending on an increase in the concentration ot antibiotic levels. On the other hand, meltlng
temperature ot these samples showed a decreasing trend with respect to antlblotlc
concentrations. These findings were also supported with statistical analysis. The ANOVA wlth
Fisher's, individual error rate, test showed thal antibiotic concenlration had a significant effect
on the thermal parameters (melting temperature, heat ot fusion, evaporation temperature and
heat ot evaporation) at a 95% confidence level.

Keywords: OSC, cow's milk, Penicillin G, Tetracycline

[021.6]
A novel beads-based mesofluidic immunoassay system for chloramphenicol residue

determination in food
Bang-Ce Ye', Peng Zuo, Oong Zhang

Lab of Biosystem and Microanalysis, State Key Laboratory of Bioreactor Engineering, East
China University of Science and Technology, China

In the field ot microarrays, planar subslrates are most commonly used to construct microarrays
tor high-throughput screening. In this study, a high seleclive and sensitive mesofluidic
immunoassay system based on glass beads was structured on a POMS chip was developed,
and it integrated the preconcentration and detection function ot samples. Mesoscale beads

were precoated wilh chloramphenicol (CAP), subsequently, the beads wilh CAP attached are
sequential, addressable and monolayer loaded into microchannels, and then used to identity
specific binding CAP antibody compeled with the free addilion CAP in standard solulions or
samples. Cy5 labeled secondary was employed for indicated Ihe antigen-antibody compjex.
And Ihe laser induced fluorescence deteclor was used lo induce Ihe fluorescenl dye which
conjugaled on Ihe surface ot the beads though the antigen-anlibody complex, and Ihe oplical
fiber bundle and charge coupled device (CCO) were employed lo catch Ihe fluorescence
intensity of each beads. The peristaltic pumps were employed as driver in Ihis system. The
deteclion limil ot chloramphenicol is 0.0081.Jg/L,and the detection CVs is 4.72%. The accuracy
and quick response should be suitable tor customs. This proposed mesofluidic immunoassay
system should be able to be extended to actual use including deteclion ot various substances
including gene analysis and diagnosis, small molecule delection, such as pigment, toxins,
peslicides, drug residues and chemical additives in tood, and as high-throughput method tor
screening ot large numbers ot biological molecules trom nature producls and combinatorial
chemistry library.
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[022.1]
Effective Food Safety Management in Food Manufacturing

Gill Palmer'
Reading Scientific Services Ud, United Kingdom

The safely of Ihe consumer remains lop of Ihe priority list for food manufacturers. The
challenge for food manufacturers conlinues to grow wilh increasing numbers ot consumers wlth
special dietary needs and health requirements. Food manufacturers however, alsoneed to deal
with other and conflicling consumer concerns such as energy efficlency, packaglng wastage,
demand tor convenience, 'tresh' products, long shelf lite, whilst being commercially viable and
producing a sate, consistent product.

European tood satety legislation focuses on Ihe need for consumer protection and details the
requirement tor Ihe use of HACCP principies tor the identification and effective managemen~ ot
food satety hazards as well as establishing the standards reqUlred tor tood handling
environments. HACCP principies, applied correctly, provide an excellent framework tor the
purpose tor which they were designed but their application can be a challenge and their use
may be over-zealous and burdensome or, indeed, superficial resulting in inappropriale food
safely management systems being inlroduced into tood manufacluring. Oespile the regulalory
requiremenl, Ihere continues lo be issues wilh tood safety even in companies Ihat appear to.be
legally compliant. Large companies have an advantage over smaller compames In havlng
specialists lo provide guidance and help in the applicalion ot HACCP.

The speaker will discuss the approaches to food safely managemenl used wilhin Ihe UK,
commonly experienced issues wilh the applicalion ot HACCP in both large and small
companies and the implicalions tor the consumer and repulation ot the tood industry. She will
also suggesl areas where improvemenls can be made in the application ot Ihe principies ot
HACCP lo improve the integrity ot food satety management in tood businesses and ways in
which some ot the commonly experienced issues can be addressed.
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[022.2]
Understanding and Managing Behavioural Risks - The Case of Food Risks Caused by

Malpractice in Poultry pProduction
N. Hirschauer'

Martin-Luther-University Halle-Wittenberg, Germany

Introduction

Misbehaviour in lood production increases the risks 01 adverse outcomes lor consumers. The
probability 01 misbehaviour increases with the benefits lor its authors. It decreases with the
probability and level 01sanctions as well as with social norms that back up the rules.

While regulation EC 178/2002 asks lor an "improved identification 01emerging risks", there are
grounds lor concern that public action regarding behavioural lood risks is inconsistent with the
high level 01consumer protection chosen by the EC. To reduce risks that might re-emerge due
to malpractice, one needs to anticipate the actors' behavioural determinants and calculi. This
paper contributes to the mitigation 01 risks by developing an approach that lacilitates a
reconstructing understanding 01 the actors' economic and non-economic behavioural
determinants.

Methods and data

Based on a review 01 literature concerned with deviance (game-theory, management science,
criminology), we develop an analytical Iramework lor a behavioural economic analysis. We also
use a principal agent model (Hirschaue¡¡. and Musshoff 2007) in a study which analyses 26
activities on different levels 01 the German poultry chain (Zwoll and Hirschauer 2008). Since
secondary data regarding compliance costs, sanctions, detection probabilities etc. are not
available we gathered expert knowledge in over 80 interviews.

Results and discussion

The paper provides a Iramework whose main contribution lor luture analyses is that it shows
what must be studied in behavioural risk analysis. The results 01 the above-mentioned poultry
study show that misdirected incentives are especially prominent in situations where sanctions
are not brought about by the market, but limited to state action. The results also show that a
sound behavioural economic analysis is the prerequisite to design adequate behavioural risk
management measures. Instead 01 limiting such measures to increased public inspection and
sanctioning, they need to inelude immaterial behavioural determinants and increase market
transparency.

Relerences

Hirschauer, N., Musshoff, O. (2007): A game-theoretic approach to behavioural lood risks: the
case 01grain producers. Food Policy 32: 246-265.

Hirschauer, N., Zwoll, S. (2008): Understanding and managing behavioural risks - the case 01
lood risks caused by malpractice in poultry production. European Journal 01 Law and
Economics (DOI10.1007/s10657-008-9051-0).
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[022.3]
Ensuring Food Safety in Europe through Scientific Cooperation and Networking

The Role of EFSA
C. Sondermann'

European Food Safety Authority (EFSA), Italy
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Scientilic cooperation is critical to ensure that the lood we eat in Europe is sale. Therelore a key
task lor the European Food Salety Authority (EFSA) is to network and cooperate with EU
Member States to enable the development and communication 01 high quality scientilic advice.
EFSA aims to deliver the best science at the right time and in the most appropriate manner.
This can only be achieved through ellective pooling 01the wide scientific knowledge available in
Europe. As a result scientific cooperation between EFSA and EU Member States lacilitates
appropriate allocation 01 resources against priorities; better co-ordination 01 work programs,
thereby avoiding duplication 01 activities; exchanging and collecting scientific data and
inlormation; early identification and analysis 01emerging risks; and finally, increased coherence
in scientilic risk assessment and communications.

The Focal Points, nominated by Member States, lorm an important bridge between EFSA and
the national lood salety authorities, research institutes and national stakeholders. Inlormation
exchange on scientific issues and risk communication are top on their priority lisl. The Focal
Points also have an important role in promoting EFSA's Expert Database which was launched
in summer 2008. This valuable tool lacilitates access to the best available scientific expertise in
Europe lor both EFSA and Member States.

EFSA's cooperation activities even extend beyond Europe. Since we live in a globalised world,
lood products that reach our plates are transported over greater distances and cross
increasingly more national borders. Scientilic cooperation on a global scale is needed to secure
the salety 01 the European lood. Sharing inlormation and practices with international bodies
such as WHO, or with national authorities 01 the USA, Canada, New Zealand, Australia, and
Japan, is crucial in a globalised world.

Keywords: scientific cooperation, risk assessment, lood salety, inlormation exchange

[022.4]
Evaluating a safe strategy for food fortification: folate intake level among adults in

Austria
H Freisling', I Elmadla, E Langer

University of Vienna, Austria

Introduction: Food 10rtifiG:ationshould ensure that total intake 01 a particular nutrient Irom all
sources does not pose a health risk to any population group. The aim 01the present study was
to estimate the acceptable level 01 addition (ALA) 01 lolate that can be salely added to loods
and to evaluate the model against current lortification practice using intake data 01 adults in
Austria.

Methods: Folate intake among Austrian adults (18-65 y) Irom non-Iortified and lortilied loods
was calculated using 24-hour-recalls (n=1585) and Irom dietary supplements using a
quantitative Irequency questionnaire (n=282). A previously described theoretical model was
used to estimate the ALA, which applies the tolerable upper intake level (UL), the 951h percentile
intake 01 lolate Irom non-Iortified loods (CI9S) and lolate intake Irom supplements (SI), the 951h

percentile energy intake (EI9S), the proportion 01 loods leasible lor lortification (PFFn), and the
resulting maximum allowance lor lortilication (MA), where MA = UL - (CI9S + SI) and ALA =
MA/(EI9S' PFFn).

Results: EI9S 01 male adults was 3731 kcal/day. CI9S 01 adults was 327 ~g/day and 751h

percentile intake 01 lolate Irom dietary supplements (SI) 01 adults was 257 ~g/day. An UL 01
1000 ~g/day was used and it was assumed that 25 % 01total available loods are leasible lor
lolate lortification (PFFn). The resulting estimated ALA 01 lolate was 45 ~g/100 kcal portion 01
lood. Current vOluntary lortification practice in Austria showed a mean lortification level 01 39
~g/100 kcal (95 % confidence interval: 31 to 46 ~g/100 kcal).



•••••••••••••••••••••••••••••••••••

Oiscussion: Current voluntary folate fortification practice in Austria might already reach the
acceptable level of addition when taking dietary supplement use into account.

Keywords: folate, fortification, foods, supplements

[022,5]
Applied metabolomics in romania: from plant fingerprint to food quality and authenticity

using advanced analytics
C. Socaciu', F. Ranga, F. Fetea, F. Oulf

University of Agricu/tura/ Sciences and Veterinary Medicine, Romania

Advanced analytical techniques(HPLC, GC, NMR, FTIR, MS, Raman) are applied extensively
nowadays to characterize the most relevant secondary metabolites ( sterols, phenolics,
pigments) as taxonomic biomarkers of different plants (cereals, vegetables, fruits, medicinal
plants). The determination of their metabolic profile coupled with an chemometry determined the
development of applied agrifood metabolomics. The plant biomarkers are also very helpful in
characterizing the quality, authenticity and traceability of plant-derived food products,
considering the whole food-chain, which includes the technological impact on food properties.

In this context, our studies aims the characterization of specific profile of some representative
plants cultivated in Romania used to obtain functional food or food supplements. We present
here studies made on soy beans (G/ycine max.), Seabuckthorn (Hippophae rhamnoides) fruits
and SI. John wort (Hypericum perforatum), used as raw materials to prepare oils, juices or
nutraceuticals with health-promoting properties. For each type of plant there were determined
the specific biomarkers: sterols, flavonoids and isoflavons for soybean, carotenoids, sterols and
phenolics for seabuckthorn and hypericin/hyperforin and rutin/quercetin for St.John wort. We
identified and quantified these biomarkers by complementary LC, GC, FTIR and MS analytical
methods, realizing their metabolomic fingerprint and then correlated with the fingerprint of the
products derived, identifying their quality and authenticity, as well functionality.

Using GC and HPLC analysis, in soybean and seabuckthorn oils (obtained without thermal
treatment) we identified [}-sitosterol, isofucosterol, campesterol, stigmastanol as main markers
of authenticity while for their watery extracts quercetin glucosides, rutin and isoflavones were
the most representative markers. FTIR analysis was found to be a useful, rapid, cheaper
nondestructive method to identify distinctive patterns of these plants and their derived products.
Chemometric statistics using PCA (Principal Component Analysis) and PLS ( Partial Least
Square) were used for data interpretation, realizing correlations between methods and
biomarker traceability from plants and final products.

Keywords: plant metabolomics, food quality &authenticity, traceability, food supplements

[022.6]
Cold Chain Management From Retailer To Consumer

M. Jevsnik', A. Ovca, K. Likar
University of Ljubljana, College of Hea/th Studies, Department of Sanitary Engineering, S/ovenia

Cold chain is a vital part of modern global trade and it has impact on food safety at all stages in
food supply chain. The importance of today's consumer demand for ready to eat, high quality
and fresh products ask for well maintained systems of cold chain from producer to consumer.
Every unit of food supply chain has to assure and maintain appropriate conditions according to
specific product requirements. Nevertheless, the last part of the food supply chain - consumer
can have a significant impact on food safety at home. From retailer perspective the cold chain
gains a marked improvement from the end of 2002 when the HACCP (Hazard Analysis and
Critical Control Points) system becames a legal requirement in Slovenia. The summarised
results of three different studies highlight the problems of cold chain maintaining in retail and at
home. Temperature measurements taken in retail have shown that the cold chain is frequentiy
broken in spite of regulation demands and internal control mechanisms. The term cold chain is
not well known among Slovenian consumers. Some gaps of consumers' knowledge on
microbiological hazards were found. Since the domestic refrigerator is an important factor

influencing food safety at home, internal temperatures of food in domestic refrigerator in case of
power failure are presented and discussed. It is evident that Slovenian and European
consumers place the responsibility of maintaining a cold chain to other units of the food supply
chain.

Keywords: food safety, food supply chain, cold chain, consumer

[023,1]
Automatic control of Ripening of Dry Sausages Based on Surface Dryness Assessment

from Non Invasive Measurements and a Water Transfer Model
J.D. Oaudin', J. Sirami

'/NRA, France, 2AD/V, France

Various types of dry sausages are produced all over Europe. The main differences are the
fermenting agents and other ingredients, the grinding size, the fat content and the size. It is
therefore almost impossible to derive general rules to automatically control their ripening in
dryers when using biochemical or pH measurements or weight 1055.From their own empirical
rules, operators adapt the relative air humidity from visual observation of the microbial flora at
the surface and from hand assessment of firmness. Considering that surface dryness is well
correlated to these two criteria whatever the type of sausage we set up a non invasive method
to assess it.

The method combine simple air temperature and humidity measurements in the dryer and a
mathematical water transfer model. The assessed surface dryness (ASO) is similar to a 'mean
surface water activity' which is known to determine microbial development.

In modern dryers the ventilation is periodically stopped (2 to 10 times per hour) leading to 'rest
periods'; air humidity decreases during ventilation and increases during theses rest periods. The
mathematical model uses this last information to derive the sausages surface dryness; it
combines a 'local water balance between air and sausages' and the well know drying equation
of a wet surface by convective air. A local volume of exchange which vary with sausage size
and dryer load need to be previously fitted.
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Tests were performed at a pilot plant scale (figure). The ASO was compared to operator marks
on a seven points scale from 'extremely wet' to 'extremely dry' during fabrications that lasted
two weeks. Intended air humidity changes were imposed to test the system in various
situations. The results show that the ASO varies always in the same way as the operator's
mark; even more, it can detect problems faster.

An automatic functioning using the ASO as unique information is setting up.

Keywords: sausage, ripening, automatic, model



[023.2]
Novel Process Management for Drying of Pasta for Increase in Process Efficiency and

Product Ouality
F. Grof1", R. Benning', U. Bindrich2, V. Heinz2, A. Delgado'

'Institute of Fluid Mechanics, Technical Faculty, Friedrich-Alexander University Erlangen-
Nuremberg, Germany, 2German Institute of Food Technologies, Germany

In the industrial production of pasta, drying is he most difficult and sensible steps of the whole
procedure. Drying ties up the highest amount of capital investment in the production chain and
affords a high energy input. This is the reason why optimisation of the drylng process 15 In the
focus of research in pasta production. By rising the drying temperature up to 100·C the positive
influence increases but also negative effects upon product quality like unwanted colouration,
protein changes, formation of cracks, due to internal thermal stresses, or decrease of cooking
quality.

Due to presently missing product based adaptations small variations of the incoming. dough or
in the dryer lead to often intolerable process variations. As a consequence of mlsslng onllne
measurement techniques an efficient usage of the advantages of high temperature drylng only
takes place during uncritical process steps.

One of the following questions is, therefore, given by measurement of the moisture of the pasta
pieces not only on the surface but also inside. Together with the surface temperature and the
simultaneously measured colour three significant quality parameters are avallable (see
Figure 1).

The optimisation of pasta drying is based on a novel online measurement of relevant product
data and its combination with quality parameters of the finished product by a "diffuse" classifying
fuzzy logic.

In synergy with selected characteristic dough and product parameters, this implementation
leads to higher product quality, less product losses and an improved energy usage.

At the moment the required NIR-measurement technique is developed and established, so that
the first spectroscopic results are expected in the near future. At the same time characteristic
dough and product parameters are examined and standardised to build up an expert system out
of these extensive pasta data.

colour
sensOl"

Figure 1: Online measurement technique including NIR-spectrometer, colour sensor and
temperature sensor

Keywords: drying process, pasta, fuzzy logic, control strategy

[023.3]
Ouantitation of Free Amino Acids in Sur-lie Model Wines via Pre-column Derivatization

using 6-Aminoquinolyl-N-Hydroxysuccinimidyl Carbamate (AOC) and Ultra-Performance
Liquid Chromato~raphy

G. Fiechter", D. Pavelescu', V. Hainzl . W. Kneifel2, H.K. Mayer'
'BOKU - University of Natural Resources and Apptied Life Sciences Vienna. Department of

Food Science and Technology, Food Chemistry Division, Austria. 2BOKU - University of Natural
Resources and Applied Life Sciences Vienna, Department of Food Science and Technology,

Division of Food Quality Assurance, Austria
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Amino acids in wine not only function as nitrogen source during yeast fermentation, but also
playa major role as precursors of aroma compounds. The ageing of specific wines on lees.
referred to as Sur-lie, contribute to a great extent via the autolysis of yeast and the subsequent
release of compounds including amino acids to a characteristic flavour.

Thirty tailor-made model wines differing in fermenting yeast (Oenoform Veltliner, Lagerhaus
Komplex, Fermicru 4F9 and EC 1118), on lees ageing period (0-6 months) and the addition of
auxiliary processing enzymes (Littozym, Rapidas and Vinoflow) were analyzed on the content of
23 specific amino acids with the major objective of determining varieties resulting of the different
wine parameters.

Prior to analysis of wine samples, system optimization was performed including the
chromatographic system, especially gradient mode, flow rate, pH-value and temperature, and
the sample preparation. Ouantification was accomplished in regard to an internal standard
(alpha-aminobutyric acid) with pre-column derivatization according to the AQC method and UV
detection at 254 nm. Throughout all samples analyzed, the proline content constituted the major
fraction of the total amino acid concentration varying from 41 to 82 percent. The overall amino
acid profile exhibited significant dependencies of the used fermenting yeasts and the on lees
ageing time. Generally, there was a significant rise in amino acid concentration with increasing
ageing periodo An addition of auxiliary processing enzymes did not result in significant additive
changes of the amino acid profiles.

These results indicate that the fundamental factor for the amino acid content and composition in
Sur-tie wines is represented by the selected yeast with regard to duration of the on lees ageing.

Keywords: Sur lie wine, Processing enzymes , Amino acids, UPLC

[023.4]
Evaluation of apple pores and ham fat-connective tissue size distributions using

multifractal techniques
FA Mendoza', N.A. Valous. A. Delgado, D.-W. Sun

University College Dublin, Ireland

Pore size distribution (PSD) in apple tissue and fat-connective size distribution (FSD) in hams
are fundamental physical properties for their quality assessment. In apple tissue. PSD is related
to the mass-transport phenomena properties of O2 and CO2 diffusivity, and in hams, FSD is
related to the sensory properties such as texture, taste, quality of raw meat and visual
appearance. In both foods, accurate representation of these microstructural properties is
needed for an objective quality characterization and prediction during apple preservation and
ham formulation.

The objective of this study was to apply multifractal techniques to characterize contrasting PSDs
and FSDs in apples and pre-sliced pork ham images, respectively, and to identify potential
multifractal parameters useful for quality characterization and classification of these samples.
For the apple tissue analysis, two varieties (Jonagold and Granny Smith) were imaged using an
X-ray CT (10!]m/pixel). For hams, three different qualities of cooked pork hams were prepared
from different muscle sections, which after slicing were imaged using a colour calibrated
imaging system (0.204mm/pixel).

The fractal properties were extracted from 120 images per apple type and ham quality.
Parameters calculated from each multifractal spectrum were: the Hausdorff dimension, f(oq); the



•••••••••••••••••••••••••••••••••••

singularities of strength, a; and the generalized fractal dimension, OQ,in the range of moment
orders (q) between -10 and +10 taken at 0.1 lag increments.

Our results demonstrated that modeling apple and ham images with multifractal parameters,
such as f(aQ) and DQ, allowed the capture of differentiating microstructural features and made
possible the automatic characterization not only between varieties of apples and types of hams,
but also between roughness degrees or image textures, due to the capability of the multifractal
parameters to resolve local densities from images. The f(a)-spectra representation showed
distinctive differences in shape and symmetry (p<0.05) among each particular set of samples.
Symmetrical f(a)-spectra was obtained with apple tissue samples, since they combine small
structural units and relatively homogenous PSD. However, asymmetrical f(a)-spectra was
obtained for hams since they present inhomogeneous FSD in a matrix that has no noticeable
structural fat-connective tissue. Multifractal parameters are promising descriptors for type
identification and quality assessment of apple and ham samples.

Keywords: apple pore-size distribution, cooked ham fat-size distribution, multifractal analysis,
image analysis

[023.5]
Soil and Climate of Georgia Determining Extreme variety of Food of the Country

G Kvesitadze*, T Sadunishvili, A Shalashvili
Ourmishidze Institute of Biochemistry and Biotechnology, Georgia

Georgia in spite of the small area (69,000 km2
) is characterized by extreme soil-climatic

diversity. Geologically, the territory ef Georgia belengs to the Alpine System of Eurasia. Its
geological and geomorphological structures reveal great diversity resulting frem tectonic,
volcanic, petrologic, gravitational, erosion, and other processes. The climate of Georgia is one
of extremes. One can distinguish several climatic zones from the humid, subtropical to the
permanent snow and glaciers. Among diverse ecological niches should be mentioned thermal
sulphur hot springs, alkaline soil, etc. As for food in Georgia above 150 different varieties of
cultural and above 50 wild plants are used. Vegetables such as: Allium porum L, Allium ursium
L, Smilax excelsa L, Urtica urens L, Urtixa dioica L and Portulaca oleracea L are widely spread
in both Eastern and Western parts of Georgia. According to present knowledge above
mentioned vegetables are rich in a number of bioactive compounds, including flavonoids.
Traditionally very popular in Georgia are cold collation (dishes) prepared from these vegetables
(Allium porum L is edible and delicious in a raw way too), named "Phkhali". The technology of
preparation is simple: boiling of the vegetation, squeezing and seasoning with different raw
greens, walnuts (in most cases), spices and vinegar, these dishes are necessary components
of everyday and especially ceremonial tables. The amazing profusion and diversity of wild and
cultural vine species (the existence of 500 endemic vine species has been established in
Georgia) serves as a confirmation of the statement. From time of immemorial in Georgia the
ancient national technology of winemaking has been used. The main point of the Georgian
technology consists of alcoholic fermentation of grape juice together with solid parts of
bunches, enriching the fermented grape juice with extra organics, and carrying out the
fermentation process in a special vessels buried in the ground.

Keywords: soil-climatic diversity, flavonoids, vegetables, vine species, winemaking, cold
collation

[023.6]
Control of Authenticity of Tyrolean Milk

Micha Horacek*, Wolfgang Papesch
Austrian Research Centers GmbH - ARC, Austria

When consumers are willing to pay elevated prices for specific product qualities, e.g. for food
from a certain region, there is the need to control the declaration of origin of these products.
Conventionally this is done by estimating the flow of goods and by controlling the
documentation accompanying the products. However, this means are often not sufficient to
detect intentional deception.

The measurement of the stable isotope composition of products offers the possibility to
investigate the product itself. The stable isotope ratios of the elements H, C, N, O and S are
varying geographically due to diverse environmental conditions (e.g.: climate, geology, soil,
altitude, geography ... ) thus creating individual patterns for each region. These patterns are
transferred in different ways into plants and animals originating from a certain region. Therefore
analysis of the stable isotope pattern is a potent tool for geographic differentiation.

Tyrolean milk is regarded as a high quality good produced under strict regulations in a special
(alpine) environmen!. To protect Tyrolean milk from incorrectly declared milk originating from
other regions/countries, stable isotope investigations have been carried out over a period of one
year on samples from all regions of Tyrol. Samples have been measured for isotopic
composition of H, C, N and O.

The observed variation in the isotopic pattern of the Tyrolean milk within the year can be
explained by different feeding regimes during summer and winter.

Comparison of the isotopic pattern of the Tyrolean milk and milk samples of the same age from
other regions gives evidence for significant differences in the isotope ratios. As the investigated
"non-Tyrolean" samples have been produced in neighbouring regions that should have similar
isotopic signals due to comparable environmental conditions, presumably it should be even
easier to distinguish between milk from farther regions and milk from Tyrol.

[024.1]
Nutritional status in Belgium, Denmark, Germany, Greece and Poland: Europeans are

heavy!
FJ Perez Cueto", MO de Barcellos2

, G Chryssochoidis3
, K Grunert2

, J SCholderer, W Verbeke'
'Oepartment of Agricultural Economics, Ghent University, Belgium, 2MAPP-Aarhus Shool of

Business, Oenmark, 3Agricultural University of Athens, Greece

Objective: to provide the prevalence of underweight, overweight and obesity in Belgium,
Oenmark, Germany, Greece and Poland.

Design & Setting: Cross-sectional web based survey in Belgium, Denmark, Germany, Greece
and Poland, January 2008, with quota samples on gender (male, female), age categories (20-
44y and 45-70y), and locality of residence (urban, rural with low pig production density and rural
with high pig production density).

Subjects: 2437 respondents (51% women, 49% men; mean age 41.4 y SO 13.1).

Methods: Online computer based survey, including socio-demographic information, and self
reported weights and heights. Body Mass Index (in kg/m2) was calculated as weight (in kg)
divided by the squared height (in m2) . Individuals were classified as underweight if BMI<18.5,
normal weight if BMI between 18.5 and 24.99; overweight if BMI between 25 and 29.99 and
obese if BMI>30. Results present the levels of underweight, overweight and obesity, aggregated
for the total sample as well as by country.

Results: According to this classification, 3% of respondents were underweight, 42% had a
healthy weight, 33% were overweight and 22% obese. In Oenmark and Germany the
prevalence of obesity is 27%. In Belgium, 22% of respondents could be considered as obese,



and finally in Poland and Greece obesity prevalence in the sample is 17%. The combined
prevalence of overweight and obesity in the five countries is 55%. Self reported height and
weight may underestimate the actual levels of overweight at population levels.

Conclusions: More than half of the respondenls in this sample of European consumers can be
considered as having overweight, while only 42% of them have a healthy weigh!.
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Impact of diet on ageing

N. Belc', D. Duta, C. Mosoiu
Institute of Food Bioresources, Bucharest, Romania

The European populatian is ageing and future changes in both population demographics and
life span necessitate a "healthy ageing" approach. Called by the German Institute for Economic
Research as "silver economy" the number 01 people aged over 60 years is estimated to
increase by about 30 % over the next 50 years.

For a variety of physical, social and psychological reasons, older adults are likely to confront a
variety of nutritional problems and actively seek dietary solutions through the purchase of
appropriate products.

Healthy behavior is related not only to a higher chance of survival but also to a delay in the
deterioration of health status. People in their 60s and above have special needs, in particular
nutritional dense lood products and an interest in their health and appearance. These concerns
will be reflected in their choice of foods.

The elderly is also too often a group most susceptible to many health risks from a nutrient poor
die!. Evidence from numerous sources indicates that a significant number of elderly lail to get
Ihe amounts and types of food necessary to meet essential energy and nutrient needs. There
are a wide range of reasons why older individuals might not be eating the most nutritious diet
which is all the more reason why health prafessionals and care providers need to be constantly
aware of the necessity for maintaining an optimal nutritional health status in the elderly.

The food and drink industry must thus produce innovative foods high in nutrients which, in
combination with a healthy life style and compliance with advice for healthy ageing will improve
the qua lity of life and add life to years. Good nutrition is ageless and the message to older
people must be that the quality of your nutrition is basic to Ihe quality 01 your life.
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Knowledge Transfer on a European Scale: Obstacles and Solutions for Small and

Medium Sized Enterprises (SMEs) in the Food Sector
Susanne Braun'

Stuttgart University, Germany

The food industry is the largest manufacturing sector in Europe, with an annual turnover of 870
Billion Euro in 2006. Of the producers, 99,1% are small to medium sized enterprises! These
280.000 SMEs employ 61,3% of all food and drink workers. For example, the EU-25 meat
industry in 2006 encompasses more than 46.000 enterprises, whereas the same industry in the
USA only has about 3.900 companies.

The problems start when we take a closer look at the structure and characteristics of these food
producing companies in Europe: ca. 70% of all SMEs are technology basic enterprises with
no or few R&D activities. The R&D expendilures of SMEs in the food and drink sector is less
than 1% of their value added.

This has to be taken into consideration while talking about research and know how transfer in
the food industry, e.g. when it comes lo removing the obstacles in the introduction of new
methods, improved processes, or a more efficient compliance with regulations. Amongst the
main barriers are: language barriers, conflicts of priorities between industry and research, lack
of trust, lack of information, lack of skills (few employees with high education), high costs of
innovations, limited resources of small enterprises, and time restrictions (innovation has to be
commercialised in short time).

As a consequence, new and innovative methods of know how transfer between research and
industry have to be developped.

To best meet the expectations and needs of the food producing SMEs in the context of research
activities in the respective countries, the collaboration with local associations, authorities, and
experts is crucia!. These actors can give an overview on the'ho!' tapies of the industry at that

http://www.eu2007.de/en/news/press_release.
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time. The support Irom mediators,who are equally at home in the industry and in technology,
and who are able to interact with the SMEs on a common ground, has also proven to be a
succeslul strategy.

Although the support 01 SMEs within EU-Iunded projects is an important and expressively
stated aim in the research policy 01 the European Commission, research lunding in EU
programmes often take an approach which does not cover the special requirements 01 the lood
industry. The technology push approach, where new findings and technology are looking lor
applications, is often lavored over the demand puII approach, where real world problems initiate
tailored research activities. This approach is much more suited to the needs 01 small and
medium sized lood producers in Europe.

Keywords: SMEs, Knowledge transler, Training, Networking

[024.4]
Creating Green Consumer Loyalty: Achieving Preference Position at Consumers by

Using Sustainability in Retail
MA de Winter', K.L. Zimmermann, M.G. Danse

Wageningen University and Research Centre, LEI, Netherlands

Sustainability is an important social theme that is taking on increasing significance in many
areas, including the supermarket sector. Therelore retailers integrate Corporate Social
Responsibility (CSR) into their strategic management. This study locuses on developing a CSR
strategy that leads to a consumers' prelerential position by looking at the role 01 sustainability
efforts.

First a literature study has been carried out which aims at increased sustainability at chain-Ievel
and a related business strategy and its positioning strategy towards the mainstream consumer.
Subsequently, a qualitative consumerstudy through locusgroups has been carried out. The aim
01 these discussions were twolold: to identify consumer' associations with CSR and to get the
literature findings about sustainability positioning lar the mainstream consumer evaluated in
practice. Both related to the effects on prelerential position.

CSR could help a company to sustain their license to operate. At least three aspects merit
attention in this area: fit, motivatian and timing. But it is more than just the sustainability efforts
themselves that playa role, communication also counts. Especially to get consumers lamiliar
with your standards and values - as the presence 01 shared values is a condition lar
identilication.

The mainstream consumer is as diverse as they come which requires being more than a single
issue player. Not only in products, but in combining lunctional and emotional aspects in the
brand policy too.

Private label products (PL) can be the starting pOint lar engaging sustainability efforts to attract
consumers. PL can be applied towards launching corporate initiatives such as sustainability,
even with a retailer' name attached to it. This could conceivably lead to the desired prelerred
position.

Sustainability is a complex subject and does not have a clear and strictly defined meaning.
Consumers do not always reler to 'People, Plane!, Prolit'-issues or act in accordance with their
intention.

Keywords: CSR and sustainability, Food retail, Consumer behaviour, Strategic management
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Meanings of Freshness of Fruit and Vegetables:

Between Consumers' Plurality and Supermarkets Standardization
M. Truninger", G. Dal, B. Hounsome', N. Hounsome4, G. Edwards-Jones4

'Instituto de Ciencias Sociais Universidade de Lisboa, Portugal, 2School of Social Sciences
Bangor University, United Kingdom, 3Centre for Health Economics and Policy, Bangor

University, United Kingdom, 4 School of the Environment & Natural Resources, United Kingdom

Freshness is an important attribute when assessing lood quality and it is often associated with
quality meanings 01 local loods in the UK (Weatherall et al, 2003). Supermarkets use their own
quality standards to assess the edibility, salety and marketability 01 Iruit and vegetables. This
serves not only to display lood salety and hygiene accountability concerns to their customers
but also, and as a consequence, to govern and drive power relationships with their suppliers
(Freidberg, 2004). The main objective 01 the paper is to identily the differences between
supermarket's understandings 01 quality, in which 'Ireshness' is paramount, and the multiple
understandings 01 Ireshness and quality among consumers. Tensions between the two sets 01
meanings are identified in both quantitative and qualitative inlormation collected via a survey 01
urban consumers in the UK, 50 in-depth interviews with consumers resident in British rural
areas, and the chemical analysis 01 vegetables grown in the UK and Spain. Different
consumers' meanings 01 Ireshness are identilied along with their Irustration regarding the
restricted notions 01 Ireshness imposed by supermarkets that allegedly conligure and limit their
choices. The chemical analysis shows that the nutritional quality 01 vegetables changes along
the lood chain - although apparently this is unknown to both consumers and retailers. It is
concluded that supermarkets not only exercise their power over producers by imposing onerous
technical demands 01 lood quality, but also on consumers. Supermarkets standards 01
Ireshness contribute to collectively lormat aesthetic conligurations 01 Iruit and vegetables, by
standardising particular shapes, sizes, colours and tastes that clash with consumers' plural and
multidimensional notions 01 Ireshness and aesthetic expectations 01 quality in Iruit and
vegetables. The paper contributes to the debate about collective constructions 01 lood quality
amongst different actors in the lood chain by taking an interdisciplinary approach to the overall
issue.

Key words: Ireshness, consumers, meanings, supermarkets, standardization, interdisciplinarity.
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Quantitative difference in antioxidant compounds and minerals between tomatoes

cultivated in two different environmental conditions
M Harmanescu", S Dragan2, I Gogoasa', I Gergen'

'Banat's University of Agriculture and Veterinary Medicine, Romania, 2University of Medicine
and Pharmacy, 'Victor Babes', Romania

The aim 01 this work was to examine the quantitative difference 01 antioxidant compounds and
minerals between tomatoes cultivated in protected and field conditions.

AII 10 tomato plants Irom the two most cultivated hybrids in Romania (Campbell and Ace Royal)
were cultivated in the same soil and with the same agrochemical treatment but in two different
environmental conditions: in protected conditions (greenhouse) and in the field. For the
characterization 01 composition we analyzed: the total antioxidant capacity, total polyphenols,
Iycopene, ascorbic acid and mineral eontent (Na, K, Ca, Mg, Cu, Zn, Mn, and Fe). Total
antioxidant capaeity (TAC) was determined by the FRAP method. Total polyphenols were
determined using the Folin-Ciocalteu reagent, Iycopene using the method 01 Sadler et all
(1990), ascorbic acid by a titrimetrically method with 2.6-dichlorophenol indophenol dye reagent
and minerals by flame atomic absorption spectrometry.

The average values (in micromole/100g Iresh produet) lor eompounds with antioxidant activity
(aseorbie acid, polyphenols, Iycopene) and lor total antioxidant capaeity are different lor the
tomatoes cultivated in protected conditions compared to those in the field eonditions. The
content 01 ascorbic acid in tomatoes cultivated in protected conditions (88.08) is slightly higher
than in tomatoes cultivated in the field (79.725). The eontent 01 total polyphenols in tomatoes
cultivated in protected conditions (75.6) is significantly smaller than in tomatoes eultivated in the
field (101.0). The content 01 Iycopene in tomatoes cultivated in protected conditions (7.12) is
higher than the average Iycopene in tomatoes cultivated in the lield (5.74) but the difference
(1.38) is close to the eonfidence level (1.30). The TAC value in tomatoes cultivated in protected
conditions (202) is significantly smaller than the TAC value in tomatoes eultivated in the field
(256). Non significance difference was observed in the minerals content between tomatoes
cultivated in protected conditions or in the field. This data show that environmental conditions
are very important lactor in quality composition of tomatoes.

Keywords: antioxidant compounds, polyphenols, minerals, tomatoes
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This paper examines the different approaches given in literature on the lactors that influenee the
elficiency 01 traceability in the agrilood sector, in a particular Iresh produce supply chain. The
main objeetive is to evaluate the lactors affecting the implementation 01 traceability schemes,
based on the theoretical Iramework identilied in literature.

An empirical research was conducted, enabling a descriptive and exploratory approach. Ten
firms were selected lor interviews, which are considered important players in the Greek Iresh
produce supply chain. AII firms are loeated in Northern Greece, a region 01 high importance lor
the examined sector as a high percentage 01 all value adding aetivities, Irom production to
distribution, take place there. The researeh technique was semi-structured in depth interviews
with key personnel from eaeh firmo

Lack 01 vertical integration is observed in the particular supply chain. Ephemeral dynamic
collaborations prevail, preventing inlormation flow transparency. Multi Iragmentation is evident
in all levels 01 the supply chain. Most 01 the transactions are based on personal relations built
with suppliers and customers, while e-communication and e-transactions act supportively. This
reveals a non-systematic approach towards essential supply chain activities such as inlormation
flow and traceability.

Most 01 the agrilood SMEs show no intention to proceed in investments towards integration 01
produce codification and labeling as they operate under tight prolit margins and trade loose
produce through traditional marketing channels. Thus, an alternative approaeh must be
examined lor achieving eodification and labeling schemes integration, taking into account
SMEs' needs, consumer demands, and market requirements.

Within a limited number of research papers on Iresh produce traceability, there is no relerence
on the Greek produce sector. Thus, this study progresses knowledge 01 the particular produce
industry by identifying and assessing lactors affecting traceability implementation, supported by
thorough review 01 literature.

Keywords: traceability, supply chain, Iresh produce
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Analysis of Acetic Acid Migration in Lean Meat using Two Methods

N. KOLHI', J.B. GROS", A. LEBERT2, J.D. DAUDIN2

'Université B.Pascal, France, 21NRA,France

There is an increasing industrial interest in marination 01 beel meat because this process can
help to develop new beel products Irom lower value and/or underestimated cuts. The present
empirical practiee could benefit Irom a better knowledge 01 the mass translers (Irom marinade to
meat and Irom meat to marinade) involved since water activity, ions eoneentrations and pH
determine the bioehemical and textural changes.

This work aims at characterising protons penetration within lean beel tissue during acidic
marination. Two standard laboratory teehniques commonly used to assess the apparent
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diffusivity of water or salts were adapted to consider proton transport and pH distribution within
meat during processing. In the two cases a mixture of water and acetic acid was used as a
simplified marinade and care was taken to promote unidirectional transfer through samples
excised from Semimembranosus muscles of less than 2 years heifers.

The fist method was the diaphragm cell diffusion technique; the cell consisted of two well-stirred
volumes separated by a thin porous barrier, a cylinder of meat in our case (thickness 3-4 mm,
diameter 30 mm). The first compartment was filled with an acid solution of known concentration
and the second compartment with water. pH was followed continuously during 500 mino

In the second method transler was promoted along the main axis 01 a meat cylinder in contact
from one base with a large excess 01 acid solution 01 known concentration (cylinder = 20 9 and
length 6 cm; marinade = 250 mi). Profiles of water and pH were measured at 2, 4 and 6 days of
soaking with a spatial resolution of 2 mm.

Results analysis was based on Fick's laws to derive apparent diffusivities.The estimated values
are much lower than proton diffusivity into pure water; the differences are discussed. In any
case these results provide a first approximation of the time needed to get a homogeneous pH
according to marinade acid concentration and size of cuts.

This work was carried out within the frame of "Unité Mixte de Technologie 06-02 - Génie
Biochimique et Alimentaire des Produits Carnés" and partly supported by the EU ProSaleBeef
Integrated Project.

Keywords: marinade, meat, transfer, acid
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Low Sodium Process Cheese Manufacture

M EI-Bakry', E Duggan, D O'Riordan, M O'Sullivan
University College Dub/in, /nstitute of Food and Hea/th, /re/and

Processed food, including process cheese, is a major contributor to sodium intake. Since
excess sodium intake has been linked to diseases such as hypertension and stroke any
reduction in the sodium content 01 processed food has potential health benefits. Sodium is
added to cheese during manufacture as emulsifying salts (ES) and NaCI, and plays a critical
role in product functionality. The objective 01 this research was to reduce sodium in process
cheese by reducing ES or by substituting them with their potassium equivalents, and to examine
the effect of such reduction or substitution on cheese lunctionality.

Process cheese, 48% moisture, was manulactured using a Brabender Farinograph according to
the following formulation: 22.5% rennet casein, 24.5% vegetable oil, 1.5% NaCI and trisodium
citrate and disodium phosphate (or their potassium equivalents) as ES, at ES: protein ratio 01
0.03-0.05. Cheese was assessed by dynamic rheology, texture profile analysis and flowability
(meltability) determination.

Lowering the ES: protein ratio from 0.05 to 0.03 resulted in an increase in processing time Irom
16 to 41 minutes and a significant increase in hardness from 336 to 547N; the flowability was
decreased from 98 to 51mm. The same trend was evident in the increased storage and loss
moduli at 25'C and an increase in crossover temperature (melting temperature) from 65 to
70'C. This was probably due to less efficient calcium sequestering leading to longer processing
times and perhaps resulting in smaller lat globules (1). Replacing the sodium-ES by their
potassium equivalents (mol/mol) did not signilicantly (p2:0.05) affect the cheese functionality.
This could be due to similar calcium sequestering properties of potassium and sodium ES (2).

The lormulation 01 low-sodium process cheese by reducing ES concentrations impacted
negatively on cheese functionality. Reducing sodium in process cheese by using potassium-ES
is preferable as it does not aftect the functionality.

Keywords: Low Sodium Cheese, Process Cheese, Emulsifying Salts, Potassium
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Investigation of methods to characterise textural properties of smoked salmon
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Introduction:

Textural properties are important quality parameters lor salmon. Usually results 01 textural
measurements depend on test conditions like sample dimensions, kind of applied load, etc.
Additionally fish is very inhomogeneous and therelore sampling location and sample
preparation affect the results. The objective was to find simple and rapid methods which are
suitable to distinguish different qualities. For rapid methods the results must be more or less
independent from the sample height, because it is nearly impossible to trim samples to the
same height.

Methods:

Several compression and cutting tests using the SMS-Texture Analyser were investigated.
Samples 01 different qualities were taken Irom an industrial production of smoked salmon alter
thawing, 12 hours alter injection of brine, alter smoking and alter 2 and 4 weeks storage.

Results:

Cutting tests with the light knife blade and the Warner Bratzler-Blade achieved more
compression of the samples instead of cutting. This problem could be solved by using a sharper
knife.

The height of cylindrical samples affected the results obtained with the Texture Profile Analysis
and other compression tests to a great extent, whereas terms obtained from the cutting test with
a sharp blade and the term T50 from the relaxation test (time where the force relaxed to 50%)
showed to be more or less independent from the sample heigh!.

The relaxation test was the most suitable method. Especially the term T50 could distinguish the
different qualities bes!. It increased with the processing steps.

The results showed also that the injection 01 brine and the smoking process decreased the
variability 01 most measured terms within afile!.

Discussion:

The relaxatio n test can be seen as objective alternative to the widely used sensory test where
the fish is compressed with a finger and the decline of the deformation is assessed.

Keywords: smoked salmon, texture analysis, quality control
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An Evaluation of the Impact of a Novel Rapid Ohmic Cooking Method on the Quality of

Cooked Whole Seef Muscle
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In this study a novel ohmic heating device was validated lor cooking whole muscle meats. Pre-
shaped beel muscles (500 g) were injected and tumbled with a 3% salt solution, then placed in
a cylindrical casing (71 mm diameter) into which 2 platinised spring loaded titanium electrodes
(1 mm thick) were inserted, one at each end. The meat was placed in a heated chamber (set at
80"C to minimise surface heat loss) and preheated lor 3 min, lollowed by 3 min ohmic heating
(100 V, AC) and a 9 min holding time to achieve a linal mean temperature 0175 ± 3"C. A control
treatment consisted 01 steam cooking (105 min) to an end point temperature 01 72"C at the
coldest poin!. Instrumental measurements 01 meat quality parameters showed that ohmically
heated meat had a signilicantly (P < 0.05) lighter unilorm colour (L 63.13 vS. 59.46) and no
signilicant differences (P ;:, 0.05) were lound in Warner-Bratzler shear lorce values (34.70 vS.
35.38 N). Cook loss was significantly (P < 0.05) lower (29.3 vS. 33.8%). A sensory panel was
conducted, which conlirmed these observations. Calculated cook values were lower (3.05 vS.
7.71) lor the ohmic treatment. Overall, these results demonstrate considerable potential lar this
application 01ohmic heating.

Keywords: ohmic heating, beel muscle, qua lity
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As part 01a general shift towards natural and organic loods, consumers increasing preler loods
which are expected to be sale and health-promoting and, therelore do not contain chemical
preservatives or antimicrobial agents. In lact, despite their important roles, these ingredients are
often perceived as potential threats to the health.

The NOCHEMFOOO Project (NOvel Vegetal-based Extracts Additives for CHEMica/ Free
FOOO, Contract N. FOOO-CT-2006-023060), has started in 2006 with the aim 01developing a
new biotechnological strategy directed to the production 01 loods containing mainly natural
ingredients and Irom which possibly chemical additives, considered harmlul lor human health
and strictly regulated, have been removed. In particular, the project explores the potential use 01
natural preserving agents, constituted by mixtures 01 active molecules with strong antioxidant
and antimicrobial activity, extracted Irom vegetal sources, in substitution 01 nitrites and nitrates,
commonly utilised in the sausages industry. These natural molecules are extracted by using
environmentally Iriendly extraction processes, such as sub- and super-critical fluid extraction
(SFE). The extractions were performed using CO2 as extraction fluid, at different temperature
and pressure parameters, in order to select the best extraction conditions. The different extracts
have been lully characterized lrom the chemical, biochemical and microbiological point 01view
in order to understand their mechanism 01 action. The chemical characterization has been
performed by new analytical methods based on gas chromatography coupled to mass
spectrometry (GC-MS) and on high performance liquid chromatography coupled with diode-
array detection (HPLC-DAO). Biochemical analyses were directed to evaluate the total
polyphenol content (Folin-Ciocalteau reagent method) and the total antioxidant activity (FRAP
assay and DPPH scavenging method).

The preliminary results obtained in sausages manulacturing using the vegetal extracts mixtures
as lood preservative agents, seem to loster their use as a potential alternative to nitrites and
nitrates, due to their antioxidant and antimicrobial activities.

Keywords: Preservative agents, Chemical additives, Vegetal extracts, Sausages
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Apple wedges with a low browning tendency are desirable in Iresh-cut Iruit salad applications.
The aim 01this study was to evaluate the suitability 0110 apple cultivars (Table 1) in this regard.
Skin-on wedges (200g lots) were dipped [Natureseal AS1 (AgriCoat, UK); 6% w/v; 2 min];
packed in trays; heat sealed (breathing film); stored at 2-4 "C/5 days; tested days O and 5 (see
tests, Table 1). Hunter Ub (white/yellow) values are a good indicator 01 a bright apple colour
and Alwa, Cortland and Shampion were best, and Ariwa, Rajka and Topaz least good (Table 1).
Ub values lel! during storage lor live days at 2-4°C. Colour difference (L>E) values lor the
wedges (day O to 5) were lowest lor Jonica, Shampion and Idared (Table 1) and highest lor
Braeburn, Cortland and Topaz in the presence 01AS1 (Table 1). The values were higher lor all
cultivars in the absence 01AS1 with the exception 01Shampion (L>E 012.26 with AS1 and 1.9
without). Soluble solids values ranged 14.8 (Gloster) to 11.5% (Ariwa), titratable acidity 8.45
(Topaz) to 4.66 meq/100g (Ariwa) and shear values 2.29 (Idared) to 1.57kN (Cortland) (Table
1). Analysis 01the day 5 in-pack headspace gases indicated that Shampion and Braeburn had
the highest O2 and the lowest CO2 levels indicating less respiration in these cultivars. Sensory
ratings relative to Braeburn indicated that two samples were better (Jonica, Alwa), lollowed by
lour samples with similar ratings to each other (Idared, Rajka, Gloster, Shampion), and then
three samples (Cortland, Topaz, Ariwa) with a much lower rating than Braeburn. On the basis 01
these tests (addition 01 ranks) the lour top performing cultivars were Idared, Alwa, Gloster and
Rajka and the lour lowest Shampion, Topaz, Cortland and Ariwa. This research (ISAFRUIT
project) was part-Iunded by the European Commission [Thematic Priority 5 (Food Quality &
Salety), 6th Framework Programme 01RTD (Contract No. FP6-FOOO 016279)].

Table 1: Physicochemical test data lor 10 apple cultivars (data averaged over dips and test
days)

Cultivar Ub' L>Ez L>Ez 55(%)3 TA4 5hear
(kN)

+A51 -A51

Alwa 9.64 (1) 3.64 (5) 13.90 (9) 14.1 (4) 7.15 (4) 1.90 (4)

Ariwa 3.78 (8) 3.80 (6) 5.67 (3) 11.5 (10) 4.66 2.11 (2)
(10)

Braebur 4.03 (6) 5.11 (8) 11.47 (8) 12.6 (9) 6.45 (7) 2.02 (3)
n

Cortland 8.67 (2) 5.95 (9) 9.95 (7) 13.5 6.20 (8) 1.57
(6.5) (10)

Gloster 4.21 (5) 3.90 (7) 8.09 (6) 14.8 (1) 8.01 (3) 1.63 (8)

Idared 4.59(4) 2.64 (3) 13.79 13.6 (5) 8.21 (2) 2.29 (1)
(10)

Jonica 3.83 (7) 1.52 (1) 4.13 (2) 14.6 (3) 6.84 (6) 1.65 (6)

Rajka 3.63 (9) 3.03 (4) 6.51 (5) 14.7 (2) 6.86 (5) 1.64 (7)
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Shampio 5.23 (3) 2.26 (2) 1.90 (1) 13.0 (8) 5.12 (9) 1.60 (9)
n

Topaz 3.47 5.97 (10) 6.27 (4) 13.5 8.45 (1) 1.69 (5)
(10) (6.5)

F-test P<0.001 P<0.05 P<0.05 P<0.001 P<0.001 P<0.001

LSD 1.83 2.03 2.03 0.74 1.006 0.200

Mean 5.11 3.78 8.17 13.6 6.79 0.180

Hunter Llb (white/yellow) colour ratio

2Colour difference (day O versus day 5) in wedges ± AS1

3Soluble solids

4Titratable acidity; meq/100g puree)

Keywords: Fruit, Salad, Apples, dip

[028.2]
Ready-Desserts from Apples: Selecting/Optimising Cultivars and Processes

D. F. Keenan', T. R. Gormley, F. Butler
'Ashtown Food Research Centre (Teagasc), /re/and, 2University College Oub/in, /re/and

Ready-desserts are les s common than ready-meals in
retail outlets and the preparation of ready-desserts with
high fruit content may offer opportunities for food
processors. The purpose of this study was to screen
apple cultivars for their suitability for such desserts,
and also the suitability of chilling (C), freeze-chilling
(FC) and sous vide (SV) as processing methods. Skin-
off apple wedges (circa 240g lots) from 12 cultivars
(see Fig.1) were dipped in Natureseal AS1 (AgriCoat,
UK) browning inhibitor (6% w/v for 2 min). Samples for
C and FC were microwaved (1-1.75 min at 700W) and

""_"""'",M""~,,"'''"'''.'"'''~'''''_'''''~('''''''' vacuum-packed in plastic bags (200 x 250;15/45). FC
samples were blast frozen (2h/-35°C); stored at -20°C

(day O); removed to 2-4°C (day 1) for the chill phase, and tested on day 2. The C samples were
stored at 2-4°C and were tested on day 2. The SV wedges were vacuum packed, processed
(P90 'o >10 min; Barriquand Steriflow retort), sto red al 2-4°C; tested day 2. A range of
physicochemical and sensory tests were conducted on the products. The results for the
cultivars are summarised in Figure1 where the ranks for cultivars (post-processing) for the
variables sensory acceptability, slice integrity, shear, colour (Hunter Llb) and gravity drip (Iowest
value ranked 1) were added to give an overall rank (Figure 1; small bars represent the best
cultivars). Gloster, Cortland, Alwa, Bramley and Granny were closely grouped in terms of their
suitability for processed desserts. The remaining seven cultivars were less suitable with
Jonagold and Rajka the lowest performers overall. The same ranking procedure was used to
assess processes (Figure 2) and the results show that SV was best of the three processes
based on the variables slice integrity, shear, colour (Hunter Llb) and gravity drip (Iowest value
ranked 1). This research (ISAFRUIT project) was part-funded by the European Commission
[Thematic Priority 5 (Food Quality & Safety), 6th Framework Programme of RTD (Contract No.
FP6-FOOD 016279)].

Figure 2: Summary: Rank sums (relatlya
performance) far 3 processes (C; F-C; SV) In
apple ready-desserts (rank sums- small bars

Figure 1: Summary: Ran~ sums (relativa
performance) for 12 apple ev. in ready-

desserts (rank sums- small bars best)

Keywords: apple ready desserts, cultivars, processing, sous vide

[028.3]
Modeling Hygroscopicity, Antioxidant Properties and Color Changes

of a Dehydrated Green Tea - Apple Product
V. Lavelli·', C. Vantaggi', M. Corel, w. Kerr2

'Oipartimento di Scienze e Tecn%gie Alimentari e Microbi%giche, Universita deg/i Studi di
Milano, Ita/y, 20epartment of Food Science and Technology, University of Georgia, United

States

A fortified apple product was obtained by freeze-drying a heat stabilized apple puree formulated
with a green tea water extrae!. A single serving (50 g) of this product provides 130 mg of
epigallocatechin gallate, which is an amount comparable to Ihat found in a cup of tea. The
addition of tea extract increased 2,2-diphenyl-1-picrylhydrazyl radical scavenging activity by 4.6-
fold with respect to an unfortified apple product that served as control.

Quality of dehydrated products is critically dependent upon storage humidity. Hence, the aim of
this study was to evaluate the hygroscopicity, antioxidant properties, and color of the fortified
and control products at the time of production and during storage in different water activity
environments (aw = 0.109 - 0.736) in the dark at 30°C.

The adsorption isotherm of the product fitted the Guggenheim-Anderson-de-Boer equation and
was not affected by tea addition. Estimated monolayer water activity was 0.106 (confidence
limits at 95%: 0.093 and 0.120).

During storage the colorimetric parameters L' (lightness) and b' (yellowness) decreased,
whereas a' (redness) increased. The pseudo-zero order rate constants for changes in color
were minimal at the monolayer water activity and increased with increasing water activity.

The degradation of flavanols, dihydrochalcones, chlorogenic acid and ascorbic acid followed
pseudo-first order kinetics, with the slowest rates at the lowest water activity. Ascorbic acid was
the most unstable; the pseudo-first order rate constants for its degradation changed from
0.0049 ± 0.0007 to 0.54 ± 0.04 days" with increasing water activity from 0.109 to 0.736.

Kinetic equations were used to devise mathematical models to predict quality changes of the
fortified product during storage as a function of water activity. A water activity range of 0.109-
0.327 was found to be optimal to maintain the antioxidant properties and color of the produc!.

Keywords: dehydrated apple, green tea, antioxidant, color

[028.4]
Lowering of acrylamide content by its polymerisation stimulated by sodium chloride and

its additives
Peter Simko', Emil Kolek, Peter Simon, Tomás Simúth

'Food Research Institue, S/ovakia, 2/nstitute of Physica/ Chemistry and Chemical Phrsics,
FacuJty of Chemica/ and Food Techn%gy, S/ovak University of Technology, S/ovakia, Ministry

of Agricu/ture, S/ovakia

Acrylamide was applied onto two additives of table salt - potassium ferrocyanide and potassium
iodate - and heated in a glass reaction vessel within temperature range 102-180 °C with
heating rate of 2 °C.min-1 to study the effect of these inorganic salts on acrylamide elimination.



For comparison, the same experiment was carried out also with chemically ~ure sodium
chloride. As lound, the amount 01 acrylamide applied onto chemically pure sodlum chlor~de
decreased only by 13%, while the amounts 01 acrylamide applied onto potassium lerrocyamde
and potassium iodate decreased much more considerably - by 61% and 88%, respectlvely.
Comparing inlrared spectra 01 pure acrylamide and the product lormed during the experlments,
it was lound that all the salts under study brought about the polymerization 01 acrylamlde
through the lormation 01 C-C backbone polymer while the carbonyl and amino groups remained
unchanged. As concluded, potassium lerrocyanide and potassium iodate exhlblt a much
stronger effect on acrylamide polymerization than pure sodium chloride itsell. For thls reaso~,
they could strengthen considerably the efficiency 01 acrylamide elimination in a real lood matrlx
with regard to their presence in table salt, or being added directly to the thermally treated lood
matrix, respectively.

Keywords: lood contaminant, acrylamide, kinetics, ellmination

[028.5]
The stability and Quality of Nano/micro Structured Rice Flours

N Shimizu", T Takahashi', M Nakajima,·2
1University of Tsukuba, Japan, 2Nationa/ Food Research Institute, Japan

Introduction: This study examined the stability and quality 01 Komeko, a rice flour produced
using three types 01 mili system in several average particle sizes, that analyzed thermal
properties 01 rice flour by differential Scanning Calorimetry (OSC), thermogravlmetry (TG) 01 rice
Ilour and assessed the stability by storage test.

Methods: Short-grain Japonica non-glutinous brown or milled rice harvested in 2007 was
collected in Ibaraki Prelecture, Japan. These primary samples were pulverized by a stone type
mili wilh cooling unit, a hammer mili, and a jet mili system. Ouring storage test, six kinds 01 rice
flours and one rice starch were sealed in polyethylene bags (150g). The seven bags were then
placed in a chamber lor 50 days at 40C and 40% relative humidity. Samples were laken at the
desired time interval, and OSC, TG and lal acidity measurement were performed.

Resull: The structure 01 the used rice flours (average particle sizes : less than 10lJm, 431Jm,and
971Jm)was examined by the scanning electron microscopy and exhibited a polygon shape. The
granule surface was either smooth lor native rice starch or with a randomly fissured surface .Ior
rice flours. The rate 01 weight by TG decrease lor rice starch was higher than that lor mllled rice
flours. AII 01 the brown rice powder exhibiled higher rate of fat acidity change than all 01 the
milled rice and starch powders, and the rate was highest in Ihe average particle size of 6.71Jm
among the milled rice flours.

Oiscussion: We can use TG to evaluate properties of micro/nano-scale materials. The average
particle sizes were found to significantly influence the rate of fat acidity change by storage test.
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Keywords: stability, rice flour, pulvarization, micro structured

[028.6]
Optimization of Mannanase Production from Recombinant Aspergi/lus sojae and

Production of Mannooligosaccharides from Locust-bean Gum
Bengü Úztürk', Oeniz <;ekmecelioglu, Zümrüt Begüm Úgel

Middle East Technical University, Turkey

Aspergillus fumigatus produces enzymes required for the hydrolysis 01 galactomannans like
locust-bean gum. Among Ihese enzymes endo-bela-1,4 mannanase is also praduced al high
levels [1]. Because Ihe fungus has a palhogenic nalure, endo-bela-1,4-mannanase gene of A.
fumiga tus IMI 385708 was previously cloned and transformed into Aspergillus sojae
ATCC11906 which is a sale microorganism for use in fermented lood applications. High level 01
expression was achieved in some 01 the transformants [2].

In this study, mannanase production of these translormants was compared with A. fumigatus
and A. sojae transformant AsT1 showed c. 12 fold increase with the maximum aclivity 01 352
U/mi (Figure 1). The effects of initial medium pH and number of spores on activity were
investigated and maximum activity was achieved at pH 7.0 and the number of spores was lound
as 3.6 x 106

• According to the results of preliminary experiments and statistical analysis, carbon
source, nitrogen source and agitalion speed were found as the factors that affect the
mannanase production. Optimization of the grow1h condilions for maximum mannanase
production in shake flasks by using the best mannanase producing transformant AsT1 was
carried out by using Box-Behnken design under Response Surface Methodology. The highest
beta-mannanase activity on the lourth day of cullivation at 30°C was obtained as 363 U/mi in
the optimized medium containing (w/v, %); 7% sugar beet molasses. 0.43% NH4N03, 0.1%
K2HP04, 0.05% MgS04 at 207 rpm. On sixth day of cultivation under the optimized conditions,
the highest mannanase activity was achieved as 482 U/mi which is 1.4 lold of 352 U/mi activity
lound on glucose medium previously (Figure 2). Alter 48 h of LBG hydrolysis by 40 U of
mannanase, mannotriose, 6 -galactosyl-beta-O-mannotriose and 63,64-di-alpha-galactosyl-beta-
1,4-mannopentaose were found as the main products via HPLC analysis (Figure 3).

As a result of this study, the optimization 01 production of industrially important endo-beta-
mannanase enzyme by an industrially safe fungus A. sojae was achieved economically by using
cheaper carbon and nitragen sources and mannanase Irom AsT1 has the highest enzymatic
activity when compared with the mannanases of other fungi in the literature [3, 4). The
enyzmatic production of possible prebiotic mannooligosaccharides from locust bean
galactomannan will also be an efficient way of using mannooligosaccharides in food stuffs as
prebiotics.

••••••••••••••••••••••••••••••••••••
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Figure 1. Comparison 01 mannanase production 01 A. sojae transformants and A. fumigatus IMI
385708 in modified YpSs medium with 2% glucose (A. sojae) and 2% LBG (A. fumigatus), at 30
°c, 155 rpm (4).
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Figure 2. Time course of mannanase production by AsT1 under the predicted optimum
conditions; modified YpSs medium (7% molasses, 0.43% NH4N03, 0.1% K2HP04, 0.05%
MgS04, w/v) at 30°C, 207 rpm (4).
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Figure 3. HPLC Chromatogram of the Hydrolysis Products. 900 fJl of (% 0,5, w/v) locust-bean
gum solution was incubated with 100 fJlcrude mannanase enzyme (40 Unit), 50°C for 48 hours
(4).
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Influence of Spray-Drying on Protein Solubility: Comparative Study of Whey and Soy

Proteins
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·2
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, S. Gendreau,·3, C. Bernard3

'ISTOM, France, 2AgroParisTech, France, 3EBI, France

Food proteins, which present various functional properties, such as gelling, emulsifying or
foaming, may be included in a wide range of formulated foods. It is well known that the use of
these types of proteins are dependent on their solubility, which can be modified by physical
treatments such as drying (Anandharamakrishnan et al., 2008).

Lower transportation and storage costs as well as longer shelf life justify food protein drying.
The most frequently employed technique for food protein dehydration is spray-drying. Spray-
drying conditions can lead to modifications of physico-chemical properties of proteins and thus
their solubility (Bernard et al., 2008).

The aim of this work is to study the effect of spray-drying on two types of proteins, animal (whey
proteins from cow milk) and vegetal (soy protein isolate) (Table 1).

Whey protein solution Soy protein suspension

Dry matter (%, 22,5 ± 2,6 4,9 ± 0,3
w/w)

Protein content on 84,9 ± 1,8 69,0 ± 2,1
dry matter (%, w/w)

Table I : Whey proteln solutlon and soy proteln suspenslon characterrstlcs before spray-drying
(mean values ± standard deviation of at least 3 measurements)

Solubility of the powders and the aggregation sta!e of proteins were thus evaluated after spray-
drying in a pilot-scale dryer in a co-current configuration at various inlet (Ta,) and outle! (Ta2) air
temperatures ; the other operational parameters were unchanged (air flow rate = 0,029 kg dry
air 15, pressure of the turbine = 5 bars, product flow rate = 3,4 kg/h) (Figure 1). Dry matter
content of all produced powders is higher than 95% (w/w).

100,0 m Whey protein powder

control 234 247 258
¡nlet air temperature (Oe)



Figure I : Effect of spray-drying processed at different inlet air temperature on protein solubility
(values are the means± standard deviation of at least 3 measurements). Whey protein powders
were dispersed in NaCI (0,1 M) at 2% (w/w) and soy protein powder in distilled water at 1%
(w/w).

Whey protein solubility decreases with the inlet air temperature increase up to - 12% at 258°C
(Figure 1). In contrast, spray-drying does not similarly affect soy proteins since protein solubility
of each produced powder is higher than the original suspension one. No inlet air temperature
effect on soy protein solubility is observed.

According to electrophoreses on polyacrylamide gel (PAGE) in the presence of sodium dodecyl
sulphate with or without p-mercaptoethanol, the solubility variations of the powders are linked to
the denaturation/aggregation degree of proteins.

The structural changes affected by the spray drying conditions will be discussed using a
mathematical model adapted for both products to predict their hydrothermal pathways
(temperature and water cantent over time).

Anandharamakrishnan, C., Rielly, C.D., Stapley, A.G.F., 2008. Loss of solubility of a-Iactabumin
and p-Iactoglobulin during the spray drying of whey proteins. Lebensmittel Wissenschaft und
Technologie, 41 : 270-277.

Bernard C., Broyart B., Vasseur J., Granda P., Relkin P., 2008. Enhancement of protein
structure-forming properties in liquid foams by spray drying. Dairy Science and Technology, 88 :
65-80.

Keywords: Spray-drying, Whey proteins, Soy proteins, Solubility
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Microwave-assisted extraction of pectin and anthocyanin from blackcurrant marc - Use

of statistical experimental design
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Hodúr3
1University of Ou/u, Department of Process and Environmenta/ Engineering, Mass and Heat
Transfer Process Labaratory, Fin/and, 2University of Ou/u, Thu/e /nstitute, Centre of Northem

Environmenla/ Techna/ogy, Fin/and, 3University of Szeged, Faculty of Engineering, Department
af Mechanica/ and Process Engineering, Hungary

Blackcurrant juice is very rich in valuable camponents such as vitamins, colorants, sugars,
minerals, amino acids, etc. However, numerous valuable camponents remain in marc, the by-
products of berry juice pressing.

The paper reports on results of microwave assisted extraction (MAE) of some valuable
components such as pectins and anthocyanins from the blackcurrant marcoThe results af MAE
are compared to the results of classical method of pH-dependent hot water extraction. For the
MAE treatments, a single-mode cavity resonator was used, at a frequency of 2.45 GHz. The

specific power levels applied were 5, 10, 15 and 25 W/g, anlpd the processing time was varied
between 10 and 40 mino

••••••••••••••••••••••••••••••••••••

Pectin content was measured photometrically at 520 nm by the m-hydroxydiphenyl methad, and
was expressed as the galacturonic acid unit. The monomeric anthocyanin content was also
measured by spectrophotometer at 520 and 700 nm, using the pH differential method (at pH 1
and pH 4.5) and expressed as galacturonic acid equivalents. The experiments were designed
using MODDE 8.0 statistical software that allows screening for the most important factors
affecting the pectin and anthocyanin contents of the extracts. Various processing parameters of
the extraction can also be optimized by MODDE such as the duration of the extration, pH,
solid-liquid ratio and specific MW power level. The results indicate that the main advantages of
MAE extraction are the reduction of extraction time and the increase in the pectin and
anthocyanin content of the extracts.

Keywords: microwave assisted extraction (MAE), blackcurrant marc, by-product, galacturonic
acid unit

[029.3]
The Effect of Hydrocolloids on the Physicochemical Stability of a Béchamel Sauce

B Heyman', F Depypere, C Delbaere, M Dhooge, K Dewettinck
Ghent University, Be/gium

The béchamel sauce is often used in ready-to-eat meals, as such or as a base for other, more
complex sauces. Commercial béchamel sauces contain modified starches in order to improve
their processing stability and shelf life. Nevertheless companies still encounter stability
problems during prolonged storage, for instance textural changes and water exudation. Non-
starch hydrocolloids can be added at low concentrations to modify the physicochemical stability
of the béchamel sauce without major changes in its composition or taste.

The aim of this study was to investigate the effect of different hydrocolloids on the stability of a
béchamel sauce. Three different hydrocolloids (guar gum, xanthane gum and
carboxymethylcellulose) were added at two concentrations (0,10% and 0,25%) replacing an
equal amount of modified starch. These hydrocolloid sauces and a model system were
prepared by a laboratory mixer (Ekato Unimix LM3) under processing conditions comparable
with industrial methods. Batches were stored at refrigerated temperatures during four weeks
and rheologically characterized at three fixed days (day 2, 16, 28). At 20°C, yield stress, flow
curves and frequency sweeps were recorded. Flow curves were fitted to the Herschel-Bulkley
model with fixed, predetermined yield stress. Syneresis was forced by centrifugation and the
amount of exudate was quantified. Furthermore panel tasting sessions with fresh sauces were
performed to detect sensorial differences.

The addition of all hydrocolloids caused distinct changes in rheological behaviour. They all
induced a marked increase of the consistency index compared to the model system whereas
this parameter decreased for all sauces during preservation. The yield stress, a technologically
important parameter, was also increased by these components. Furthermore all hydrocolloids
reduced the amount of syneresis, with xanthane gum being the most effective. Besides,
sensorial tests demonstrated that there were no significant differences in taste and general
preference between the hydrocolloid sauces and the model sauce.

Keywords: hydrocolloids, béchamel sauce, rheology, stability
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[029.4]
Calorie reduction in hazelnut fillings
P Bastaerts', F Oepypere, K Oewettinck

Ghent University, Be/gium

Oiseases of the heart are the number one cause of death in Western society. High cholesterol,
high blood pressure and obesity are often associated with over consumption of fat and fat rich
products. As a reaction to these growing health concerns, research into low-calone foods 15
intensified.

The goal of this research is to produce a light version of a hazelnut filling. In order to develop
this 30% calorie reduced product, the calories introduced by sugar and palm oil need to be
part~ removed. The following ingredientfM were evaluated as fat replacers: polydextrose Sta-
Lite ,inulin Beneo™, rice starch Remy ,maltodextnne Maldex™ and wheat proteln Isolate
Meripro™.

Inlroduction of these ingredients can affect physicochemical characteristics as well as macro- &
microstructural characteristics. Using sensory tests, texture analysis, laser diffraction and
rheology measurements, insight can be gained into the effects that these replacers have on the
final product characteristics.

A first screening phase allowed identification of the optimal concentration to be used for each
replacer. In a second phase, combinations of fat replacers were tested. Oifferent concentrations
of emulsifiers were applied to obtain fat replaced products with acceptable flow characteristics.

In a third phase, a mixture design was conceived to evaluate the combined use of the most
promising couple of fat replacers: Sla-Lite™ and Remy'M In this design the amounts of palm oil
and fat replacers were varied while the concentrations of hazelnut mass, sweetener and
emulsifier were kept constan!. Equations were obtained thal describe Casson viscosity, Casson
yield stress, hardness of all hazelnut fillings in the experimental design space.

In terms of most responses Sta-Lite proved to be the better replacer. However, sensory
evaluation shows that adding Remy™ is necessary to obtain an acceptable taste.

Keywords: calorie reduction, fat, hazelnut fillings

[029.5]
Approaches for the Intensification of Microbial Synthesis Practically Important

Secondary Metabolites
T.P. Pirog', O.A. Ignatova

National University of Food Technologies, Ukraine

At present biosynthesis of practically important products is realized in industrial scale and
questions of economy of carbon substrate, decrease of energy consumption on microbial
synthesis process as well as a problem of fuller transformation of carbon substrate in lo
practically valuable metabolites are being taken on special significance.

The aim of this work was - to define of synthesis intensification ways of exopolysaccharide
(EPS) ethapolan (producer Acinetobacter sp. IMV B-7005) and surface-active substances
(SAS) Rhodococcus erythropolis EK-1.

Investigations of external factors effect (carbon and nitrogen source nature and concentration,
inoculum preparation, aeration etc.) have led to establishing optimum conditions of EPS and
SAS formation and increasing their synthesis in 4-7 times. When C4-dicarboxylic acids
(gluconeogenesis precursores) were added to the ethanol-containing growth medium, etapolan
production showed an increase of 5 to 7 times. In simultaneous presence of fumarate and
citrate (regulatore of lipid synthesis) in hexadecane- or ethanolcontainaing medium it was
observed increasingon 50-100 % of SAS concentration.

The possibility of the synthesis intensification of ethapolan during cultivation using mixture of the
energy unequivalent substrates (ethanol + glucose) was shown. The ethanol addition to the

glucose containing medium in the molar ratio 3,1:1 was accompanied by increasing of the EPS
synthesis (1,8-2-fold) as compared with monosubstrates.

Ethanol metabolism in ethapolan producer is limited by the rate of acetate assimilation in. a
reaction catalyzed by acetyl-CoA-synthetase, was shown. Effects of ions, intermediates of
ethanol and acetaldehyde oxidation (NAOH and NAOPH) on this enzyme were studied (sodium,
NAOH and NAOPH inhibited acetyl-CoA-synthetase; potassium and magnesium acted enzyme
activators). The investigations of C2-metabolism regulation allowed to intensify of ethapolan
synthesis.

Realization of these approaches in the microbial polysaccharides and surface active
substances biotechnology will allow lo regulate composition and properties depending on
sphere of their application (oil recovery, chemical, food indusries etc.).

Keywords: polysaccharides, surface-active substances, microbial synthesis, intensification
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New Integrated Approach for the Study of Food-Packaging Interactions

Stéphane Peyron, Miguel Mauricio Iglesias, Valérie Guillard, Nathalie Gontard*
University of Montpellier 1/,France

A key point on safety assessment of food contact materials (FCM) is arguably the test to
determine the migration of a FCM additive into food. The complexity of these tests has led the
EC to accept modelling as a way to ensure Ihe compliance of a FCM. Thus, appropriate
methods to assess migration should allow (1) quantifying migration from the FCM (2) identifying
the factors affecting the migration of contaminants during the use of the FCM and (3)
determining the main parameters (O, diffusion coefficient and KLP, partition coefficient) used to
model mass transfer.

Although chromatographic and UV spectroscopy methods have been broadly recommended for
migrant analysis, the heterogeneous distribution of additives in polymer samples leads lo high
variability of results which prevent the use of destructive methods for the delermination of O and
KLP. Thus, FTIR has been successfully used for investigation of sorption-desorption process of
small molecules in polymer films in a non-destructive mode. Besides, Raman
microspectroscopy was proven as a useful tool to determine the profile of additive concentration
in the z-direction (thickness) of the FCM, providing valuable information to determine the
diffusion coefficient, even after small contact times.

This study aims to validate the use of FT-IR and Raman spectroscopy as suitable methods for
determining the diffusivity of a migrant in a packaging material. Uvitex OB, a plastic additive,
was selected lo spike LOPE films. LPOE samples were submitted to migration tests in olive oil
and analysed by FT-IR to characterize the diffusion coefficient according Fick's law. A
mathematical model was developed to predict additive content in food or food simulating liquid.

These methods were successfully used in the assessment of the impact HPfT treatments on
migration, as part of the IP6 NovelQ project (Novel Processing Methods for the Production and
Oistribution of High Quality and Safe Foods, FOOO-CT-2005-015710, coordinator Dr. Huug de
Vries)

Keywords: Migration, Raman spectroscopy, FTIR spectroscopy, Modelling
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Biodegradable Flexible Films for High Pressure Sterilization and Pasteurization
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'Dept. of Materials and Production Engineering, University o{ Naples Federico 1/,Italy, 21nstitute
for Biomedical and Composite Materials, (IMCB-CNR), lIaly

Introduction

The effect of high pressure sterilization (90-115 'C, 5000-8000 atm) and pasteurization (35-40
'C, 5000-8000 atm) on flexible packaging films was analysed. Both single layers as well as
multilayer structures were investigated in terms of morphologicallstructural, high pressure PVT,
mechanical, calorimetric as well as in terms of mass transport (gases and water vapour sorption
and permeation) properties. Both biodegradable polymeric systems and common commercial
films were analysed. This work is part of the activities on packaging materials within the IP
project "NoveIQ" Novel Processing Methods for the Production and Distribution of High-Quality
and Safe Foods.

Materials and methods

Biodegradable polycaprolactone (PCL) and polylactide (PLA), common commercial films
(LLDPE, PET) as well as multilayer films based on these materials were investigated. Moreover,
novel biodegradable multilayer films were prepared by combining thermoplastic starch (TPS)
and thermoplastic zein (TZ) and synthetic biodegradable layer films of PCL.

Results and discussion

The films investigated were based on glassy and rubbery polymers with different glass transition
temperatures and melting points in order to assess the suitability of these materials to
treatments that include the application of very high pressures and high temperature (from 90 to
115'C) (sterilization). PET films, that have a Tg of around 80'C did not show any significant
changes of the mechanical properties even though the material is subjected to temperatures
higher than Tg where a possible modification of the crystalline structure and/or the molecular
orientation can occur. These results can be explained by considering that the glass transition
temperature of this materials increase of more than 20'C when subjected to high pressure.
Similar results were also obtained with films based on PLA, the biodegradable glassy polymer
(Tg=55-60'C).

Plasticization phenomena were observed in the LLDPE monolayers. This plasticization resulted
in films with lower mechanical properties after sterilization treatments.

Keywords: flexible packaging, high pressure treatments, biodegradable materials
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Whey Protein Concentrates - Based Edible Films Produced by UV Po~merization

M. H. F. Henriques·'·2, H. Ramos', C. J. D. Pereira', M. H. Gil
1Escola Superior Agrária de Coimbra - Department of Food Science and Technology,

Polytechnic Institute o{ Coimbra, Portugal, 2CIEPQPF, Chemical Engineering Department,
Facully o{ Science and Technology, University of COimbra, Portugal

The main raw materials of edible films are polysaccharides, protein and lipids. Bovine whey
proteins are very interesting materials, because of their abundance in cheese processing
residuals. Using membrane technologies such as ultrafiltration and/or diafiltration, it is possible
to produce whey protein concentrates (WPC) and whey protein isolates (WPI) with about 50-
90% and >90% of proteins, respectively. The reactive amino acid residuals enable proteins to
be modified and crosslinked by physical and chemical methods, to produce biopolymers.

The effectiveness of edible coatings depends on the polymerization method and the coating
composition. The protein denaturation method (at 90°C for 30 min) is widely used to produce
films with good tensile properties (Perez-Gago and Krochta 2001). Nevertheless, films produced
at low temperatures and shorter times are much more fragile. The use of glycerol as plasticizer

l

for forming whey protein isolates (WPI) films was recommended to improve its stress-strain
properties (Shaw el al. 2002).

WPC-based edible films with thicknesses ranging from 60 to 180 ~m have been prepared by UV
polymerization. This technique has some advantages, such as requiring less time allowing
safety in food processing and low handling temperatures. The films were characterized in order
to select the best combination of protein concentration and photoinitiator (Phot) ratio. 10%,
15%, 20% (w/w) WPC solutions were used at four WPC:Phot ratios (1:0.10; 1:0.15; 1:0.20;
1:0.30). The 15% WPC with a 1:0.15 WPC:Phot ratio showed to be the best combination,
considering factors such as the film thickness and consistency. The UV polymerization process
doesn't induce protein denaturation, and consequently the presence of disulfide bonds that
could make the protein insoluble (Perez-Gago et al. 1999); in this case, the film solubility is very
high (c.a. 99.9% after 1 hour). The protein and photoinitiator concentrations affect the colour of
the films, especially due to the low solubility of the photoinitiator and the presence of lactose in
WPC.

••••••••••••••••••••••••••••••••••••

Glycerol (Gly) was used as a plasticizer to improve film extensibility and flexibility. It was
incorporated in the 15% WPC (1:0.15 WPC:Phot) films at two different WPC:Gly ratios (1:0.068;
1:0.125). The lactose in WPC, present in a significant amount (42%), acts as a plasticizer in the
films. Therefore the amount of glycerol used is considerably less then the referred in other
studies that use WPI (Gouga et al. 2007). The use of glycerol also decreases the film solubility
(c.a. 97.8% after 1 hour).
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There are many cases where there is no direct contact of a food product surface with the
packaging material. In this situation the migrant (in form of volatile compound) can transfer into
the food product through the package free space. DEHP was detected as a main plasticizer in
the inner coating material of bottle cap and could cause toxic effects in human body. In this
research , migration of DEHP (di-2-ethylhexyl phthalate ) via headspace into the three food
simulants ( distilled water, acetic acid 3 % and sunflower oil) at 25°C in a sealed simulated
system was studied .. The amount of migrated DEHP at different time intervals in food simulants
was determined by using gas chromatography coupled with mass spectrometry (GC/MS).A
mathematical model based on mass transfer equations for the description of migration through
headspace was developed and partition coefficient partition coefficient of migrant between
headspace and liquid phase was determined. The results showed that the concentration of
DEHP in sunflower oil was considerable But in other food simulants the amount of migration



•••••••••••••••••••••••••••••••••••

through headspace was negligible. By comparison of the experimental data and the
mathematical model, a good agreement between the results was observed .

Keywords: Migration , DEHP, Headspace, Cap-coating
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Modified atmosphere (MA) packaged foods have become increasingly more available, as food
manufactures have attempted to meet consumer demands for fresh, refrigerated foods with
extended shelf-life. Fish are highly perishable and typical shelf-life under current icing and
refrigerated storage conditions ranges is very short. At present the demand for reared gilthead
and breams sea-basses fillets is increasing owing to its sensory and nutritional characteristics
that are very appreciated by the consumer.

The aim of present study was to evaluate the shelf-life 01two lots of fillets Irom farmed gilthead
breams and two lots 01farmed sea basses packaged in modified atmosphere using two different
gas concentrations (70%C02, 25%N, 5%02 and 63%C02, 15%N, 22%02) and examined
during storage (3'C) at different days (2, 4, 6, 8, 10, 12, 14, 16, 18,20,22 days). The farmed
lish were killed by immersion in ice and dispatched (packed into an insulated polystyrene box
with ice) to establishment that filled and packaged them in modified atmosphere.

Twenty-five 9 sample were diluted in peptone water and serial decimal diluitions (up to 10.7
)

were used to enumerate total viable count, enterobacteriaceae, coliforms, E. coli, sulfite
reducing clostridia, lactobacilli, coagulase-positive staphylococci, salmonella and Listeria
monocytogenes according validate methods. The sensory qualities (colour, odour and taste)
were evaluated by a panel of six people. Also pH-values were recorded.

On the basis 01 the physical, or~anolePtic and microbi?logical results, the shelf-life of lots was
judged satisfactory up to the 12' day from the packagmg. Sulllte reducmg clostndla, cagulase-
positive staphylococci, Salmonella, E. coli were never detected. Listeria monocytogenes was
isolated in 37,19% of the tested samples. This fillets packaged in modified atmospheres need
further heat treatment before consumption. The application of hygienic measures during
production and preparation can reduce the percentage 01 Listeria monocytogenes in ready-to-
use loods.

Keywords: fish fillets, PACKAGED, MODIFIED ATMOSPHERES
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Recent developments in food packaging
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Packaging Sector is an Important Global Industry representing about 2% of the Gross National
Product (GNP) of the developed countries. Packaging industry is about 345 million euro
worldwide (from which Europe represents 1/3) 50% of this market is packaging for food. The
package is an essential part of the preservation and quality assurance of food and the most
dynamic area at the same time. According to the recent FAO report, 50% of agricultural
products are destroyed because of the absence of packaging. The causes of this 1055are bad
weather, physical, chemical and microbiological deteriorations. Pr09ress in the packaging of
foodstuffs will prove crucial over the next lew years mainly because of new consumer patterns,
demand creation and world population growth which are estimated to reach 8 billion by 2025. In
the last decade, the most important additional function of the packaging method is to prolong
the shelf-life of the food product and to improve food safety of this.

In the recent years many developments arisen from the packaging materials and packaging
methods and equipments fields. Packaging involves careful and numerous considerations to
successfully engineer the final package with all the required properties: product safety, shelf-life
extension, cost-efficiency, environmental issues and consumer convenience.

The most important recently developed or optimized methods are: modified atmosphere, active
and intelligent packaging of food, aseptic packaging, bio packaging, edible coatings, integration
of micro and nano biosensors and RFID technologies which represent at the same time a big
challenge for the food producers. RFID technology offers the intelligence to lood packaging.
RFID serves as a mobile database holding valuable information, such as the product's history,
location and destination, namely food product traceability.

Liquid Crystal Polymers as Packaging Substrates is a new area too for food packaging, with
numerous advantages such as excellent high frequency performance, controlled low coefficient
of thermal expansion, excellent barrier properties (similar to glass), very low moisture absorption
and very important with low cosl.

Keywords: food packaging, modified atmosphere, active and intelligent packaging, RFID
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The Impact of Society and Culture on Poor Food Safety Practices in the Middle East

N Sweis'
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Introduction:
Some Middle East countries have recently implemented a strict supervisory system on food

establishments, however; their exerted efforts hindered by concealed sociopsychological lactors
that prevent such organizations (restaurants in particular) from conforming to the simplest
principies of food safety. After exploring these factors we have concluded to the best methods in
prevailing them.

Methods:
Local and tourist restaurants, high schools students, working mothers, house-wives, and
regulatory authorities are what we have chosen to research.

Our research was then concentrated on these factors: social ralslng, level of food safety
awareness, health edification at schools, house maids' assistance in raising children, and
training 01food handlers.

Results:

There are many important sociopsychological factors that may push the majority of restaurants
employees to be reluctant in obeying with the basis and the principies of food safety.

o Gender Identity: A women's position in the Middle East to cook and clean
not men.

o Social responsibility: As individuals, we were not raised on the sense of social
responsibility.

o Ignorance: the ignorance or negligence of the mother as role models in practicing good
hygienic habits in front of their children.

Discussion:

The following are the two essential aspects that we may depend on to change the individuals'
conduct:

1. A guided Media Campaign
- Dividing society into categories.
- Sending various media messages to each category to stir them up emotionally and
religiously and moving their sense of responsibility.



- Using various styles of convincing such as the apprehensive style, the mental and
logical evidences, and proofs as well as religious and emotional predilections_
- Obtaining the consent of the government, the religious councils, and the persons of
infiuence is essential to guarantee the maximum effectiveness.

2. Effective and continual training of workers in the field of food preparation and handling.
Keywords: Culture, Society, Middle East, Food Safety
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Integrated Benchmarking and Self-Assessment Tool for the Wine Industry - The

Amethyst Project
G. SPIGNO", V. MAZZOLENI', W. Graus2

'Universita Cattolica del Sacro Cuore, Italy, 22Ecofys Netherlands BV, Netherlands

The project AMETHYST aims at developing a benchmarking and self-assessment tool for small
and mid-scale wine producers. The tool gives wineries insight in the relative energy and water
efficiency of the winery and the potentials to improve this position. Based on previous
experiences with wineries it is estimated that savings of more than 20% can be obtained in a
cost-effective way. This will result in reductions in peak electricity use, reduced CO2 emissions,
and improve the bottom line of wineries across the EU. This project is for 50% funded by the
European Union Intelligent Energy for Europe programme. Other sponsors are amongst others
the Regulatory Council for the Rioja Wines, ADEME and Regione Piemonte.

Specific benchmarking tools for France, Spain, Italy and Germany have been developed,
together responsible for nearly 80% of the EU wine production (and over 50% of the global
production). The tool will be available from the internet.

The software, pointed out for some Italian oenological regions, will be presented.

Keywords: Winemaking Process, Benchmarking Took, Energy Efficiency, Water Efficiency
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Title: Food Quality and Safety: Glossary of terms (first that kind in Europe)

Vladimir Kakurinov", Sonja Srbinovska', Biljana Petanovska lIievska', Lence Kolevska2, Petar
Kocarev3, Aleksandra Depinovska3, Pavle Sekulovski4, Katerina Kostadinova3,

'Faculty for Agricultural Sciences and Food, Macedonia, 2Republic Institute for Public Health,
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Food production has huge significance for economy of each country in the world. Total value of
international food trade is estimated to be 5,5 trillion euros. In EU food industry has annual
turnover of 500 billion euros, and exports food in 44,S billion euros value. This dynamic industry
is constantly developing and globalizing, and there are always new standards, regulations,
demands etc.

Language is a major challenge to the successful implementation of food safety management in
everywhere and especially in non-English speaking countries as Republic of Macedonia. Even
in English, translating food safety concepts and procedures into terms that technicians and
workers at the farm or plant level can cope with is formidable enough. Translation into a foreign
language can result in confusing the meaning of even the basic food safety terms such as
"hazard". A term like "newly-emerged pathogens" did not have any other language name and
could not be precisely translated, making it difficult to distinguish them from other pathogens
and explain their nature and dangers.

The demands of specilic terms translation are compounded by the lact that, to meet export
customer and market requirements, HACCP plans need to be in English whereas, to be
comprehensible to company staff, they need also to be written in Macedonian. A basic error
made by a number 01companies was to try to undertake some 01the translation works on their
own, using in-house expertise, often located within the marketing department. These attempts
were usually unsuccesslul, resulting in inaccurate and misleading material.

••••••••••••••••••••••••••••••••••••

Food salety terms translation is very serious problem inside EU. That's why translation of the
English terms is part of European Parliament and Council regulation (COM(2000) 438 - CS-
0378/2000 - 2000/0180 (COD))- PA\418188EN.doc 3/7 PE 286.379. This document states that
it is essential to ensure that great care is taken over the translation of the English terms into the
other EU languages with regard to all stages of the food salety. While this process may be
familiar to prolessionals in the field and those in industry its extension to the whole lood chain
should take account of possible problems in understanding on the part of small operators and
an educational approach is needed. For example according this regulation, 'hazard' in English
must be translated into French by 'danger' and not by 'risqué' as is sometimes the case. That is
the main reason why non-English speaking countries as first step in food safety management
implementation have to have glossary of terms on their own language. These glossaries should
be prepared from multidisciplinary teams 01 specialists (usually scientists and experts) familiar
with lood salety, because it is important to ensure that the inlormations, which are published,
are not only technically accurate, but also consistently adapted to the specific culture.

This Glossary is prepared by multidisciplinary team 01Macedonian experts, each with extensive
domestic and international experience in lood quality and salety area.

In lact, it is consisted 014 different parts which individually can stand as independent glossaries:
1. AII terms, expressions and delinitions contained in whole Codex Alimentarius and which are
used in its codes, standards, guidelines, manual s and recommendations and all EU Directives
and Regulatives regarding lood quality and salety. In the places where are Codex Alimentarius
and EU Directives and Regulatives having same terms, they are given in the same place, so the
reader can compare similarity or differences between that definitions.
2. Food additives glossary where are given definitions 01all lood additives and list 01approved
additives in EU and its E numbers. For each additive are given: its E number, English and
Macedonian transcription, its lunction, possible effects and possible origin/content.
3. Glossary 01 analytical chemistry terminology which contain all terms on Macedonian and
English language which are harmonized at Codex Alimentarius level and
4. Glossary 01abbreviations which contains on Macedonian and English language abbreviations
Irom different organizations, bodies, commissions, working groups and agreements regarding
lood industry_ For each abbreviation are given lull meaning 01each letter and short description
of each organization, treaty, committee etc.
Food Quality and Salety: Glossary 01 terms is first that kind in Europe and it is intended lor all
stakeholders in and along the food supply chain: primary producers, manufacturers, processors,
transporters, distributers, retailers, lood services, packaging industry, industry, trade
organizations, advisory commissions, governmental and non-governmental bOdies, scientilic
community, laboratories, consultant firms, consumers and their organizations and International
organizations.

[031.5]
Methods of European funding for the industrial application of experimental food

production and conservation techniques
K.A. Segovia Bravo', 1. Almazán, O. Mc. Nerney
Innovació i Recen;:a Industrial i Sostenible, Spain

There is a huge need within the global agro-Iood sector to increase both the quality and quantity
01 loodstuffs. As a result, on the one hand, research and development centres Irom across
Europe and worldwide are generating research results that are scientifically viable lor solving
problems and improving processes in agro-Iood production. On the other hand, the industry
needs to implant these scientific advances in order to improve its production processes.
Furthermore, the agro-Iood sector is made up 01 many small and medium sized enterprises
(SMEs) that are typically limited in their capacity to invest in research and development and to
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uptake new technologies, especially in view of the significant financial risks that such
investments represent lor them.

The Seventh Framework Programme (FP7) represents one 01 the numerous options currently
available in Europe lor lunding the application 01 scientilic studies in the industrial field, whereby
the European Commission (EC) supports the carrying out 01 R&D activities from a
comprehensive range 01 scientific fields, as well as areas 01 applied research in industry. In the
case of SMEs, a programme called "Research for SMEs" is specifically aimed at boosting the
uptake 01 research and development results in the SME sector.

The basis of this investigation centres on diffusing the channels for obtaining European funding
lor these types 01 applications, following a suitable methodology. In many occasions SMEs view
such lunding opportunities as out 01 their scope, due to such barriers as limited access to
information on calls, language, the complexity and volume 01 the documentation surrounding
calls and guidelines, as well as the work involved in preparing a proposa!. In this paper we
outline a suitable and effective methodology lor managing and presenting applications to the EC
that will open up an interesting opportunity lor the SME sector to uptake scientific research and
development results.

To date the procedures outlined in this paper have delivered six successlul projects in the first
caJls 01 FP7, lour 01 which are aimed at new methods 01 lood processing lor SMEs within
various fields 01 the agro-Iood sector.

'Corresponding author: Dr. Kharla A. Segovia Bravo

Phone: 0034 635862138

e-mail address: ksegovia@iris.cat

Keywords: SME's, Agro-Iood, R&O, European lunding

[032.1]
Actions of insoluble dietary fibers on microbiological, morphological, inflammatory and
celJ cycle parameters in different intestinal sections 01 the piglet used as animal model

K. Schedle', W. Windisch
University of Natural Resources and Applied Life Sciences, Department of Food Science and

Technology, Division of Animal Food and Nutrition, Austria

Total dietary fiber (TDF) can be divided into a soluble and an insoluble Iraction affecting
functionality of the gastrointestinal tract in different ways.

Methods: The study employed a total 01 48 weaning piglets led ad libitum a commercial piglet
die!. Diets were modified by adding wheat bran or pollen from Chinese Masson pine (pinus
massoniana). The pine pollen was used as representative of largely indigestible fiber with Iignin
as dominant fraction. The fiber sources were added to the diets as follows: (a) no addition
(control), (b) 3.0% wheat bran, (c) 1.3% pine pollen, (d) 2.6% pine pollen. The amounts of
added fiber sources were adjusted on their TOF contents and resulted in 16, 8, and 16 9 added
TDF per kg leed lor diets b) to d), respectively. At days 36 and 37, piglets were slaughtered in
order to obtain samples of gut contents for microbiological investigations. Tissue samples of
jejunum, ileum and colon were collected for real time RT-PCR and morphological analysis.

Results: In chime of terminal ileum, fiber additions reduced colony counts of E. coli and
Enterobacteriaceae. In the colon, ammonia contents were reduced by added insoluble fiber (-
38%). No changes were observed regarding the volatile fatty acid pattern. Both fiber sources
increased villi length in jejunum (+10% on average) and ileum (+16% on average). Wheat bran
induced an up-regulation of NFkB in stomach and jejunum, as well as TNF alpha and TGF beta,
and Caspase 3 in jejunum. No changes were observed in the ileum. Pine pollen induced down-
regulation of NFkB, TNF alpha, TGF beta, Caspase 3, COK 4 and IGF 1 in the colon.

Conclusion: Results suggest that insoluble fiber may significantly affect microbiology,
morphology and cell activity (proliferation, inflammation, cell cycle) along the entire digestive
tract, depending on the nature of the liber source.

Keywords: insoluble dietary fiber, animal model, piglet
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Introduction: Several lactors can affect glycemic and insulinemic responses Irom cereal loods.
Some suggested factors lowering the responses are; intact botanical structure, high
amylose/high r.,-glucan cereal varieties, organic acid produced during lermentation and lood
processes inducing retrogradation 01 starch.

Aim 01 the study: To evaluate the impact 01 lermented whole grain cereal kernels with high
content 01 amylose (40%) and/or r.,-glucan (4.6%) on postprandial glucose and insulin
responses in healthy adults.

Methods: Thirteen healthy volunteers (4 men and 9 women) were given 25 9 available
carbohydrate portions 01: glucose solution; tempe lermented whole-grain barley and tempe
lermented whole-grain oa!. Blood samples were coJlected directly belore the meal (Iasting) and
15,30,45,60,90 and 120 min alter the start 01 the mea!. The GI (glycemic index) and II (insulin
index) 01 meals were calculated lor each subject according to FAO/WHO standards.

Results: Peak glucose response was lowest alter the tempe meal with high-amylosel high-r.,-
glucan barley tempe while insulin response was lowest alter the meal with high p-glucan oat
tempe. The mean blood glucose responses lor both the barley and the oat tempe meals were
significantly lower than Irom the relerence glucose load (P< 0.0001) during the first 60 minoThe
calculated GI:s lor barley and oat tempe were 30 and 63, respectively. Mean serum insulin
responses Irom barley and oat tempe were significantly lower compared with the glucose load
(P<0.002) during the first 60 min, and the calculated 11 was lower lor oat tempe (21) compared
with barley tempe (55).

Conclusions: The results suggest that cereal products with beneficial influence on postprandial
plasma glucose and insulin responses can be tailored by lermentation and enclosure of high-
amylose and/or high-r.,-glucan barley and oat kernels.

Keywords: glycemic, insulin, high-amylose, beta-glucan
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CeJlular aerobic metabolism generates Iree radicals and reactive oxygen species - ROS
(superoxide, hydroxyl radical and hydrogen peroxide). Organisms possess an antioxidative
system (AOS) consisting 01 enzymes (superoxide dismutase, catalase, glutathione peroxidase
and reductase) and antioxidants (glutathione, ascorbate and tocopherols) that regulates the
concentration 01 ROS. Under physiological homeostatic concentrations, ROS are also
incorporated in ceJlular redox signaling pathways and regulation. II ROS production overwhelms
antioxidant capacity, ROS excess oxidatively damages molecules, disturbs cellular signaling
pathways, leading to impaired cellular regulation and death. AOS lunctional capacity depends
on the overall AOS composition. Systemic regulatory mechanisms prevent the intracellular
redox state Irom being "swamped" by antioxidant supplements. Thus, health benefits 01
exogenous nutritional antioxidants are the results of the combination 01 the individual

mailto:ksegovia@iris.cat


antioxidant properties, the composition, amount, metabolic late and the influence on AOS and
other physiological processes.

Research and assessment 01 the benefits 01 exogenous antioxidants has to inelude all 01 the
mentioned parameters, and use different models to study antioxidant activity in vivo. Here, we
present this type 01 research. From Gentiana 12 xanthone compounds were isolated, and their
antioxidant properties determined. The potent antioxidant - norsvercianin (in two lorms, 1- and
8-0) primveroside, was added as a nutritional supplement to a bean weevil, an animal model
system. Norsvercianin primveroside per se did not change the AOS level in the bean weevil .. In
lemales, norsvercianin 8-0 primveroside at an early age slowed down the rate 01 aging.
However, at the later lile it accelerated aging and was toxic. In males, norsvercianin 1-0
primveroside exhibited a mild, but continuous effect 01 slowing down the rate 01 aging, resulting
in an extended lilespan in supplemented individuals. The results showed that antioxidant
activities per se not determined its physiological and anti-aging effects, and that the effects were
different according to the sexo

Keywords: antioxidant, antioxidative system, health, aging
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Effect of feeding virgin coconut oil enriched with carotenoid from carrot on vitamin a

levels in Wistar rats
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1University of Sri Jayewardenepura, Sri Lanka, 2Coconut Research fnstitute, Sri Lanka

Virgin coconut oil produced Irom dried comminuted coconut kernel achieves the status 01
lunctional food when enriched with carotene. The oils used in the study (02) were extracted with
20% (T01) and 40% (T02) carrot (wfw). The objectives 01 the study were to study the effect 01
the enriched oils on the serum vitamin A, carotenoid levels and growth in rats in comparison to
rats led a standard die!.

Wistar rats were housed under standard conditions and divided into three groups (7 rats/group).
The control group was led the standard diet and test groups isocaloric diets incorp,orated with
T01 and T02 replacing soy oil (50%) in the standard die!. At the end 01 4'h and 8 h weeks the
vitamin A and beta-carotenoid contents were determined using RP-HPLC.

The weights 01 the rats in the test (T01 and T02) groups (312±17g & 308±16g) at the end 01
the 8thweek was signilicantiy higher (p<0.05) compared to control rats (281± 26g). Carotenoids
were not detected in the serum. Vitamin A contents (mean±SO) 01 control, T01 and T02 at the
end of the 4th and 8th weeks were 17.8±5.4, 22.9±4.4, 29±9.0 and 23.7±5.2, 37.6±13.0,
34.2±7.2fl9 IdL respectively. Vitamin A content 01 rats fed with T01 was significantly higher (p<
0.05) at the end 01 the 8thweek. Rats led T02 had signilicantiy high (p <0.05) vitamin A levels to
that 01 control alter 4 weeks. At the end 01 the 8 weeks the vitamin A levels and the weights 01
the test groups were not significantly differen!. The results indicate that carotene enrichment 01
oil at 20% is sufficient to increase the vitamin A levels and will have a positive effect on the
growth 01 young. Thus the oil can be considered as a lunctional food and be recommended lor
use in lood preparation.

Acknowledgement: Financial assistance by coconut CESS lund and IPICS lor grant SRI:07 is
gratelully acknowledged.

Keywords: Vitamin A , Virgin coconut oil, enriched , carotenoids Irom carrot

[032.5]
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influencing Membrane Fluidity by OSC and NMR Experiments
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University of Cafabria, Chemistry Dept., lIafy

The strong relation between the protective effects 01 Mediterranean Aliment Culture (MAC),
associated with complex component intake, having lunctional lood activity, has been largely
documented (1-3). Long-chain latty acids, essentially a benign dietary material, can, lor
instance, markedly increase the dopamine content 01 dopaminergic phenotype neurons,
providing an interesting approach to Parkinson's disease treatment (4).

Gis, trans and positional isomeric monoenoic lipids, Irom Mediterranean olives and olive oil, i.e.
the phytomolecules oleic, elaidic, vaccenic acids and its cis-isomer, have been evaluated for
their effects on the f1uidity01 cellular membranes, exploiting OSC (5) and NMR(6,7) experiments
lor the understanding 01 model bilayer structure and dynamics.

The rationalization, concerning tail packing in model bilayer, has been derived by OSC method,
while 2H-NMR measured the order parameters lor chain Iramework in model membranes.
Experimental results revealed membrane lipid bilayers manilesting, under temperature dynamic
control, a reversible change 01 state Irom a disordered Huid to an ordered nonHuid array 01 latty
acyl chains. The order-disorder transition temperature (8,9,10) depends on membrane lipid
composition and, under cholesterol deficiency, mainly relays on latty acid ratios in membrane
lipids. The membrane f1uidity 01 model biological tissues, i.e. olives and neurons, is highly
influenced by the n-bond position and conliguration in the long chain isomers 01 phyto·latty
acids, and then translerred into olive oil, the mystique 01 MAC.

••••••••••••••••••••••••••••••••••••

The biomimetic experiments, thus performed, give a clear rational to the different latty acid
ratios lound in olive oil, obtained lrom olives harvested in orchards grown under severely
different pedoclimatic environments, i. e. hill or plan fields (11). When the growth temperature is
lowered, isomeric phyto-Iatty acids are competitively biosynthesi;¡;ed by olive cells. This
mechanism allows olive tissues to regulate membrane f1uidity, thus optimizing its lunction at the
variable growth temperature.

The hedonistic pleasure 01 an excellent MAC olive oil, properly selected from the right olive mili
in hill or plain territoir, has now found the molecular science support.

1. Nicola A. Uccella, Mediterranean Aliment Culture 11,the Science, Inlorm, AOCS, 14(9) 581-
582 82003). 2. Antonella Saija and Nicola A. Uccella, Olive Biophenols: Functional Effects on
Human Wellbeing, Trends in Food Science & Technology, 11, 357-363 (2001). 3. Neal R.
Simonsen et aL, Tissue stores 01 individual monounsaturated latty acids and breast cancer: the
EURAIC study, Am. J. Clin. Nutr., 68, 134-141 (1998).4. Allred Heller et aL, Long-chain latty
acids increase cellular dopamine in an immortalized cell line (MN90) derived Irom mouse
mesencephalon, Neurosci. Lett., 367(3) 35-39 (2005). 5. Nino lannotta, Cesare Oliviero Rossi,
Giuseppe Ranieri, and Nicola A. Uccella, Oetermination of the Oil Content by the OSC
Technique, Eur. Food Res. Technol., 212, 240-243 (2001). 6. Luigi Filippelli, Amerigo Beneduci,
Giuseppe Chidichimo, Effect 01 low power millimeter waves irradiation on C'2EOs¡2H20
membrane model: A 2H·NMR spectroscopy investigation, 4th BEEF, 574-581, (2004). 7. Luigi
Coppola, Raffaella Gianlerri, Isabella Nicotera and Cesare Oliviero Rossi, A defective lamellar
phase in a non-ionic surfactant water system studied by NMR methods Molecular Crystals
Liquid Crystals, 398, 157-167, (2003). 8. de Mendoza, D., and J. E. Cronan, Jr.. Thermal
regulation of membrane lipid f1uidity in bacteria. Trends Biochem. Sci. 8:49-52 (1983). 9. Vigh,
L., B. Maresca, and J. L. Harwood. Ooes the membrane's physical state control the expression
01 heat shock and other genes? Trends Biochem. Sci. 23:369-374 (1998). 10. Cevc G. How
membrane chain-melting phase-transition temperature is affected by the lipid chain asymmetry
and degree 01 saturation- an effective chain-Iength model. Biochemistry 30, 7186-719 (1991).
11. Luigi Filippelli, Cesare Oliviero Rossi and Nicola A. Uccella, submitted.
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National Park of Gargano
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Considering the wide use of different kind of milk and the increasing consumer's attention in
safety and quality products, the major aim of this study is to determine the trace mineral
composition of various species raw milk processed in several traditional and typical dairy
products from National Park of Gargano (Southern Italy). The present work was carried out
collecting a number of 140 raw milk samples (50 cow milk, 27 buffalo milk, 20 goat milk and 43
sheep milk) from different animal farms. Trace elements contents (As, Cd, Co, Cr, Cu, Fe, Mn,
Mo, Pb, Se, ln) were determined processing 1 9 milk sample solution, obtained after a
microwave digestion, by a DRC-ICP Mass Spectrometry method. The results are recorded in
table 1 and 2 where the geometric mean concentration, expressed as ~g/kg of fresh weight, of
all trace elements with minimum and maximum values are considered. Statistical data analysis
shows a significant difference among the four species enhancing different nutrition properties
too. In particular the concentration levels of ln, Fe, Mo, Mn and Pb in sheep milk samples are
higher than the other species ones. These data can be used both to assess basic reference
values for several essential elements and to characterize the local raw milk. The main toxic (As,
Cd, Cr and Pb) detected concentration levels actually don't represent a primary health concern
being also comparable to other author's data (1-2) confirming milk as a good environmental
pollution indicator. In conclusion the present research is a starting point to enhance safety and
quality of Italian traditional foodstuff and is also a contribution in the risk assessment process
related to the consumption of these products.

Latte As Cd Co Cr Cu Fe

~g/kg ~g/kg ~g/kg ~g/kg ~g/kg ~g/kg

Bovin 0,24 2,6 8,9 0,57 49 464
o

(0.15-4) (0.1- (4.2- (0.2- (13.4- (175-
5.6) 28.3) 18.7) 457) 1354)

Ovino 0,47 3,27 13,5 0,58 114 1238

(0.15- (0.2- (4.3- (0.2- (29.7- (249-
2.6) 6.2) 52.8) 13) 542) 3670)

Table 1

Latte Mn Mo Pb Se ln

~g/kg ~g/kg ~g/kg ~g/kg ~g/kg

Bovin 28 54 7,2 8,2 4170
o

(11.1- (10.1- (0.16- (0.1- (2970-
133) 128) 18.7) 32.8) 6065)

Ovino 82,2 49,2 10,4 21 5420

(13.2- (4.9- (0.77- (0.13- (1366-
239) 146) 15.6) 107) 8238)

Table 2

(1) E. Coni, A. Bocca, P. Coppolelli, S. Caroli, C. Cavallucci & M. T. Marinucci. Minor and trace
element content in sheep and goat milk and dairy products. Food Chemistry Vol 57, No 2 pp
253 - 260, 1996

(2) P. Licata, D. Trombetta, M. Cristiani, F. Giofré, D. Martino, M. Caló, F. Naccari. Levels 'of
"toxic" and "essential" metals in samples of bovine milk from various dairy farms in Calabria
Italy. Environment International 30 (2004) 1-6

Keywords: food safety, milk quality, trace elements, ICP-MS
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produce foods with improved nutritional value
A. Bartoszek", B. Kusznierewicz', E. Malinowska-Panczyk', M. Tynek', E. Szukalska', l.

Nowak2

'Chemical Faculty, Gdansk University of Technology, Poland, 2Meat Processing Company
NOWAK, Po/and

It has been widely accepted that diet is one of major factors influencing cancer risk both; it may
both promote or inhibit carcinogenesis. Major foods increasing cancer incidence are meat
products, especially those based on thermally processed or cured red mea!. Their consumption,
as shown in several epidemiological studies, correlates with the most common oncological
diseases such as breast, prostate, colorectal and pancreas cancers. On the other hand, it is
known from numerous studies that cruciferous vegetables prevent the development of several
cancers, accidentally (or not) the same cancers whose risk is associated with meat
consumption. Our studies on cabbage Brassica oleracea varo capitata f alba showed that
anticarcinogenic activities, such as induction of phase 11 or DNA repair enzymes, can be
observed for the natural phytocomplex at concentrations that may be expected in alimentary
tract after consumption of typical Polish dishes containing this vegetable. We have made also a
number of observations pointing to benefits of meaUcabbage mixture from technological point of
view. Based on the knowledge of chemistry of cabbage phytochemicals, their health promoting
activities and technological benefits, we have designed cured meat products enriched with
natural anticarcinogenic compounds. These products have been introduced into Polish market
under the trade name Brassica® by Meat Company NOWAK this yeaL Meat products Brassica®
are natural food items (not supplemented), prepared with specifically processed cabbage from
organic farming to avoid introduction of environmental pollutants readily accumulated by
cruciferous plants. Cabbage taste enhancing properties enabled cutting down salt content by
about 30% without loss of palatability. Since red meat based products belong to the most
popular food items in all age groups, diminishing their carcinogenic potential appears to be of
great public importance. We believe that meat products Brassica® are a major advancement
towards this goal.

Keywords: meat products, cruciferous vegetables, anticarcinogenic phytochemicals, health-
oriented nutrition
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Introduction: The bioavailability of a.ntioxidant compounds from fruits and vegetables needs to
be clarified to understand the mechanisms of their positive effects on human health. Domestic
storage is one of the main post-harvest treatments influencing bioactive compounds content in
food and their interaction with food matrix, causing an improving or a worsening of their
bioavailability. The aim of this work is to evaluate the effect of domestic storage on
bioavailability of some strawberries bioactive compounds (vitamin C, alpha-carotene and
anthocyanins) and on Total Antioxidant Capacity (TAC).



Methods: The study was conducted on 13 healthy volunteers after a wash-out period of 4 days
with an antioxidant-free diet. On the day of the study, blood samples were collected before (on
fasting conditions) and up to 8 hours after the administration of an experimental meal consisting
of 300 9 of fresh strawberries "Favetta di Terracina". The same experimental deslgn was carned
out administrating strawberries which were stored at 4·C for 4 days.

Plasma levels of a-carotene and vitamin C were analysed by HPLC with electrochemical
detection, while anthocyanins and their metabolites were determined by HPLC-MS-MS. TAC
was measured by using both TRAP (Total Radical-Trapping Antioxidant Parameter) and FRAP
(Ferric Reducing Antioxidant Power) assays.

Results: Significant differences are observed in plasma levels of polyphenols, vitamin C and
alpha-carotene of volunteers consuming fresh or stored strawberries. Moreover, storage
process implied a decrease of total antioxidant activity and an increase of reducing antioxidant
power.

Conclusions: Nutritional recommendation should underline the difference between fresh and
stored food, because domestic storage affects food nutritional value. However, determinants of
the global quality of strawberry as well as of all fruits and vegetables are related to both the
native quantity of bioactive compounds in food and the storage treatments.

Sponsorship: TRUEFOOD "Traditional United Europe Food" is an Integrated Project financed
by the European Commission under the 6th Framework Programme for RTD (Contract n.
FOOD-CT-2006-016264).

Keywords: Strawberry, Domestic storage, Bioavailability, Bioactive compounds
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Nik Abd Rahman2

'Universiti Putra Malaysia, Malaysia, 2Universiti Sains Malaysia, Malaysia

Supercritical fluids extraction (SFE) of fish oil from flesh and skin of Indian mackerel of
Malaysian marine water (local name: Ikan Kembung) was studied using pure carbon dioxide
(C02) as a solvent and ethanol as a co-solvent at 20 to 35 MPa and 40 to 80°C for 7 h. The
fish flesh was separated from skin and bone using de-boner and then frieze dried before
extraction. The total oil content of Soxhlet extraction in the flesh and skin was 13.8 ± 0.71 and
53.6 ± 0.34% (g/1 OOgsample), respectively. The yield of extracted oil using SFE was increased
with pressure, temperature and extraction time for both solvent (C02) and co-solvent (C02 +
ethanol). The highest yield was obtained at 35 MPa and 60°C for both of using pure CO2 and
CO2 + ethanol. 5.1 ± 0.66 and 20.5 ± 0.88% (g/100g) of oil was extracted from flesh and skin,
respectively, using pure CO2 at 35 MPa and 60°C for 7 h. Whereas, 12.3 ± 0.52 and 51.8 ±
0.47% (gl 100g) oil was obtained at the same extraction condition (35 MPa, 60°C, 7 h.) using
CO2 + ethanol that was of closer amount of 13.8 ± 0.71 and 53.6 ± 0.34% (g/100g sample) from
flesh and skin, respectively, extracted by Soxhlet. However, the co-solvent increases the
efficiency of the extraction. Pressure swing technique (soaking the sample with CO2) may allow
increasing the solubility of the oil increased into the CO2 that may optimized the extraction.
However, the purposes of this study are to extract and fractionate the poly unsaturated fatty
acids (PUFA) especially omega-3, 6 (EPA, DHA) fatty acids from cheaper sources to blend with
natural oil and baby foods as value added foods.

Keywords: Supercritical fluids extraction, PUFA, EPA-DHA, Ikan Kembung
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Pro- and prebiotics have attracted increasing attention in recent years. Galacto-
oligosaccharides (GOS) are classified as prebiotics that beneficially affect host health by
stimulating selectively the growth of specific species of bacteria in the gut such as bifidobacteria
and lactobacilli. GOS are the product of a transgalactosylation reaction catalyzed by
galactosidases using lactose or structurally related sugars as substrate. Hydrolysis of the
glycosidic bond is a special case of transgalactosylation with water as galactosyl acceptor. The
GOS formed during transgalactosylation consists of saccharides with differ in degree of
polymerization and glycosidic linkage. In aqueous systems transgalactosylation has to compete
with hydrolysis and therefore GOS mixtures always contain considerable amounts of unreacted
lactose and monosaccharides. The removal of those sugars is essential for studies on prebiotic
effects of GOS mixtures.

••••••••••••••••••••••••••••••••••••

The initial GOS mixtures were obtained by enzymatic transgalactosylation of lactose using
recombinant galactosidases from Laetobaeillus reuteri overexpressed in E. eoli. Two GOS
mixtures were obtained at different degrees of lactose conversions of approximately 55% and
75%, resulting in 32% monosaccharides, 47% lactose and 21% GOS, respectively. These two
GOS mixtures differ in the composition of di- and trisaccharides formed. Lactose was selectively
oxidised to lactobionic acid using fungal cellobiose dehydrogenase. The reduced redox
mediator DCIP was regenerated continuously by fungal laccase in the biotransformation
reaction. Lactobionic acid, DCIP and other ions were removed using serial anion and cation
exchange chromatography. The resulting two mixtures were essentially free of glucose,
galactose and lactose, and showed different configurations in their oligosaccharide composition.

The prebiotic effects of these GOS mixtures were investigated according to their ability to
promote the growth of selected prebiotic strains.

Keywords: Galacto-oligosaccharides, preparation, lactose-free
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The medicinal effects of cinnamon oil are very powerful and there are many uses for it. Recent
trends and developments in the area of animal nutrition have been characterized by an
increasing interest in the potential impact of plants, herbs and spices on the immune function
and antioxidant status. Effects of dietary Cinnamomum zeylanicum on antioxidant status of
chickens were observed. Thirty two Ross 308 hybrid broilers were divided into four groups and
fed diets supplemented with 0%, 0.1%, 0.05% or 0.025% cinnamon for 38 days. Blood, liver,
kidney and duodenal epithelium samples were collected for the subsequent evaluation of
antioxidant status. Two basic parameters of antioxidative status are presented - selenoenzyme
glutathione peroxidase (GPx, EC 1.11.1.9) and malondialdehyde (MDA -indicator of lipid
peroxidation). GPx activity and MDA concentration were measured by spectrophotometric and
spectrophotofluorometric methods, respectively.

Activity of glutathione peroxidase (GPx) was significantly higher in chicks fed the diet
supplemented with 0.05% cinnamon in liver (control vs 0.05%; 1.64±0.13 vs 2.49±0.15 U.mg·'
protein, P<0.05) and kidney (control vs 0.05%; 1.64±0.13 vs 2.49±0.15·U.mg·' protein, P<0.05)
tissue. Activities of GPx in blood plasma of chicks fed diet supplemented with 0,.1% cinnamon
were significantly elevated (control vs 0.1%; 131.9±18.67 vs 218.4±23.93 U.g Hb, P<0.05).
The feeding of diet supplemented with 0.1% cinnamon significantly reduced level of MDA in
plasma (control vs 0.1%; 0.32±0.04 vs 0.23±0.01 ¡Jmol.r', P<0.05) and duodenal epithelium
(control vs 0.1%; 0.54±0.03 vs 0.37±0.03 ¡Jg.mg·' protein, P<0.05) compared to control group.



•••••••••••••••••••••••••••••••••••

In conciusion, the present investigation shows that cinnamon exhibits significant antioxidant
activity in broiler chickens. It has been demonstrated that diets supplemented with 0.1 and
0.05% Cinnamomum zeylanicum are already able to preserve in higher rate organism of
broilers to oxidative stress. The study was supported by Grant VEGA 2/7046/27, VEGA
1/0420/08, APVT-51-015404 and APW-0399-07.

Keywords: essential oiJ,antioxidant status, health, chicken
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Phenolic Profile of Three Different Olive Fruit Cultivars
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Olives and olive oil are an important source of phenolic compounds that are claimed to have a
beneficial effect on human health mainly due to their antioxidant activity. Fruit phenolic content
is defined genetically but it can also be influenced by several environmental factors such as UV
radiation, water shortage and climate conditions, particularly rainfall and growing temperature.
The aim of our study was to evaluate the phenolic profile of three different olive cultivars;
Belica Cv. as the most widely cultivated in Slovenia, Crnica as an old and typical local cultivar
grown in the northern part of Slovenia (Goriska Brda), and the most spread olive fruit Cv. in
Hvar (Croatia) known as Oblica. AII olive fruit samples examined were harvested at the end of
their maturation period, freeze dried, grounded into a homogeneous powder and stored at -
20°C. Two step ultrasound assisted extraction with mixture of methanol and water 80:20 (v/v)
was used for each sample analysis. The obtained phenolic extraets were pre-concentrated 5-
times prior subjection to HPLC-DAD and LC-MS/MS for identification and quantification of
separated phenolics. Carried out measurements confirmed differences between the phenolic
profiJes of tested cultivars. The results obtained in this study have indicated both qualitative and
quantitative variability of the most typieal and abundant olive phenolic compounds such as
hydroxy1yrosol, rutin, oleuropein and its derivatives. Despite the worldwide growing interest in
olives fruit phenolic composition, there is still a lack of data for Slovenian and Croatian cultivars.
Future studies should cover this topie in order to define the phenolic profiJe of other domestic
olive fruit cultivars as well.

Keywords: Olive fruit, phenols, HPLC, DAD-MS
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Introduction:

Lutein is a promising biologically active component in the food industry in relation with age-
related eye diseases and skin health. Milk constitutes an effective delivery vehicle for
micronutrients but the new EU regulations regarding the nutritional and health ciaims of foods
impose new approaches to support nutritional and healthy qualifications. In this context, we
assessed the bioavailabilty of lutein from lutein-fortified fermented miJk using in vivo and in vitro
approaches.

Methods:

Twenty four volunteers were randomized to take lutein-fortified fermented milk at two levels of
fortification. Single-dose bioavailability study (ea. 8 mg or 16 mg of lutein) was performed using
a 3-point approach. Multiple-dose study consisted of consuming 1 serving/ day (ca. 4mg or
Bmg/day) for 14 days. Blood samples for biochemical, hematological and lutein analysis were
drawn at baseline, day 7 and 14. In vitro bioaccesibility was assessed by an static
gastrointestinal digestion model. Lutein content, in vitro ester hydrolysis and micellarization, and
lutein concentrations achieved in serum were analyzed by HPLC.

Results:

In vivo, post-prandial response was higher using the high content fermented miJk but the
percentage of absorption was not different according to the dose consumed. Net increments at
day 7 and 14 day were significantly higher on consuming the high-dose milk as well. In vitro,
lutein esters hydrolysis was incomplete regardless of the amount initially presen!. Free lutein
released was higher using the high dose fermented milk but the percentage of hydrolysis was
similar at both levels of fortification. In the mieellar phase, the percentage of free and total lutein
was not different according to the dose.

Conclusions:

Our results support the suitability of the fermented milk as a earrier of lutein esters and an in
vivo dose-dependent effect upon regular consumption, and suggest the usefulness of in vitro
models to provide relevant information to prediet in vivo responses.

Keywords: Lutein, Bioavailability, Human study, Fermented milk
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The effects of polyphenols extracted from FGM of Negroamaro and Koshu wines were
evaluated on human Peripheral Blood Mononuclear Cells (PBMC) in terms of regulatory,
inflammatory and anti-inflammatory cy10kine production. Grapes from Negroamaro and Koshu
were fragmented with a supermass colloider, resuspended in distilled water and then sterilized
at 121 'C for 15 mino 5% lactic acid baeterium media (Lactobacillus plantarum) were added to
grape marc suspension and let to ferment for 4 days. Then, Iyophilized FGMs were suspended
in water or ethanol (100 mg/ml) and supernatants were added to 1 x 106 PBMC/ml in culture
media. After 4 hours incubation at 37'C, cells were marked with anti-human CD4 and CD14
moAbs, respectively . To study intracellular cy10kine profile, cells were permeabilized and
marked with anti-human IL-10, IL-12 and TNF-a moAbs, respectively. The analysis with the flow
cy10meter revealed that Koshu FGM markedly enhanced intracellular content of IL-10 by CD4+
T cells when it was suspended in water but not in ethanol. On the other hand, Koshu greatiy
increased the enhanced intracellular of IL-12 by CD14+ cells (monocy1es) when it was
suspended in ethanol but not in water. Negroamaro FGM was able to augment the intracellular
content of TNF-a by CD14+ cells, when it was suspended in water but not in ethanol. On the
contrary, Koshu markedly enhanced the intracellular content of TNF-a when it was suspended
in ethanol but not in water. These results may represent a starting point for the use of FGM as
modulators of the immune response in different pathologies as well as anti-inflammatory agents
via release of IL-10 (e.g., Koshu suspended in water).

Keywords: polyphenols, wine, ey1okines, food immunology

This work was in part supported by MIUR and MIN. SALUTE (Rome, Italy).
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The enormous increase in global functional food market has triggered food and beverage
industries to develop innovative, economical and attractive methods for delivering health
beneficial foods/beverages to consumers. Probiotic foods Ibeverages occupy an important
niche in the functional food markel. In contrast to dairy based probiotic foods, non dairy
probiotic foods and especially beverages have received less attention. Besides, there is
inadequate information regarding non-fermented beverages of nondairy origin (containing
traditional ingredients) as a commercial option for delivering probiotic cultures. An essential
prerequisite for a successful probiotic food/beverage is the ability to deliver chosen probiotic
bacteria such that they arrive in the intestines in high numbers, (following survival in the
food/beverage matrix) and be able to express the essential beneficial characteristics. However,
during incorporation in food Ibeverages and following processing and storage conditions, both
low viability and loss of functional properties of probiotics have been reported. Using
traditionally used ingredients, we have optimized the process and formulation of a non
fermented, herbal beverage (Ginger, Cumin, Cinnamon, Coriander, Black Pepper, Black salt)
with high sensorial scores. The beverage has a pH of 4.5 and does not contain any
preservatives. We evaluated the feasibility of delivering probiotic LABs through this novel
beverage. Consequently, the survival and expression of essential probiotic characteristics of
indigenous, non dairy isolates of Lactic acid bacteria (LAB) was investigated, in this beverage.

Overnight cultures of 5 isolates of LAB (previously isolated and characterized for their probiotic
properties from apple, mango, garlic, yam pickles and green sauces) and L.acidophilus ATCC
41321 were inoculated in freshly prepared beverage at 7 log CFU/mL. Survival of isolates was
monitored by plating on MRS for up to a period of 6 hours at storage temperatures of 4°C and
2SoC.Probiotic characteristics viz; GAD (Glutamate decarboxylase) activity, antimicrobial
susceptibility, cholesterol removal, gastric juice tolerance and binding to rat colonic mucosa
were evaluated in vitro at different time periods during the challenge. Levels of inoculated
strains did not change significantly (p>0.05) during the period of challenge at 4°C, slight
reduction however, occurred at 2SoC;there was no change in gastric juice tolerance, cholesterol
removal (averaged: SO%), antimicrobial susceptibjlity (11 antibiotics) and binding to rat colonic
cells (RCM assay) by cultures following transit in the beverage. Furthermore, initial cell numbers
and probiotic characteristics of the LAB isolates remained unaltered for upto 3 successive
cycles of Iyophilization and rehydration of Ihe beverage suggesting the ability of the isolates to
withstand the rigors during processing of this beverage to a powdered form (stored at ambient
temperature).

Although human clinical trials are necessary prior to commercial use of these indigenous LAB
cultures, the results of our study demonstrate for the first time an exciting commercial prospect
of designing herballnatural beverages for delivering probiotics to consumers.

Keywords: non fermented, probiotic beverage, herbal, Lactic Acid Bacteria

[035.1]
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Introduction: Brands have been used in marketing of children's food but most products have in
common being high in saturated fat, sugar or salt. LazyTown is an Icelandic children's television
program airing in more than 100 countries, a leading brand for healthy choices. LazyTown food
and beverages are being introduced in Iceland. The aim of the study was to analyse possible
effects on children's dietary habits.

••••••••••••••••••••••••••••••••••••

Methods: 1. Baseline study on dietary habits of 3- and 5-year-old children (n=460) was
conducted in 2007 (3-day food record). 11.Taste preference study assessing whether food
tastes better in LazyTown wrappings than in the original packaging. Five pairs of identical food
and beverage samples were introduced to 3,5 to 6-year-old children (n=75). Preference for the
LazyTown food was coded +1, no preference Oand preference for the original food -1.

Results: Consumption of vegetables was on average (±SD) 32±32 g/day and 44±40 g/day, and
intake of fresh fruit 107±69 g/day and 109±75 g/day among 3- and 5-year olds, respectively.
Average consumption of soft drinks and other sweetened drinks was 61±93 g/day (3-year-olds)
and 87±103 g/day (5-year-olds). Intake of dietary fibres was below recommendations. Between
27-42% (depending on the product) of children preferred the taste of LazyTown food and
beverages despite the fact that the test food was identical. The mean±SD preference score was
0.29 ± 0.32 (median 0.20).

Conclusion: Intake of fruit and vegetables among Icelandic children is below recommendations
and consumption of soft drinks and other sweetened drinks considerable. Our findings add to
past research by demonstrating that specific branding can alter young children's taste
preference. An endpoint study on dietary habits of 3- and 5-year olds is planned in year 2009.

Keywords: Nutrition, Brand, Health, Children
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Introduction: A study on infant nutrition 1995-97 showed low iron status and high protein intake.
Icelandic recommendations for diet in infancy were revised in 2003 and a new Icelandic iron
fortified follow-on milk introduced. The aim of this study 2005-07 was to investigate the effects
of the recommendations on the diet and iron status by comparison to earlier results.

Methods: A randomized sample of Icelandic 4-month-old infants was selected by Statistics
Iceland. Dietary history was used to evaluate food intake from 0-4 months and monthly
information about the diet was collected by 24h food records at 5-8 and 10-11 months and by 3
day food records at 9 and 12 months (n=250). At 12 months blood samples were collected and
iron status evaluated (n=140).

Results: In present study there were no anaemic children (Hb<105g/L, s-ferritin<12~g/L,
MCV<74f1); 4.3% were iron deficient (s-ferritin<12~g/L, MCV<74f1) and 5.S% had depleted iron
stores (s-ferritin<12~g/L) vs. 2.7%,20% and 41% respectively in previous study. The main
dietary changes were in line with the new recommendations, i.e., a lower consumption of
unmodified cows' milk which was replaced by iron-fortified follow-on milk. Other dietary changes
that correlated with improved iron status were increased consumption of porridges and fruits.
Duration of exclusive breastfeeding was longer in the present study compared to the former
study, 4 vS. 3 months (median). Furthermore, protein intake has decreased significantly since
1995-97.



•••••••••••••••••••••••••••••••••••

Conclusion: Recommendations 2003 and comprehensive changes in infant feeding have
improved iron status of Icelandic 12-month-olds. Icelandic parents follow the recommendations
for infant nutrition, but compliance to breastfeeding and other factors needs improvement.

Keywords: Infant, lron status, Follow-on formula, Recommendations
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2Wageningen University and Research Center, Biometris, Netherlands, 3Wageningen University
and Research Center, LEI, Netherlands

Food reformulations may be stimulated by introducing health logos. In the Netherlands recently
two health logos have been introduced by industrial parties. Applying health logo criteria may
result in changes in nutrient composition. In this study, it is evaluated 1) what the expected
compositional changes are 2) what the level of health logo purchases was in 2007 and 3) given
the type of product and purchase level, which effects on nutrient intake (for cheese and dairy
desserts) are expected.

Methods

Foods in the Dutch food composition table were evaluated for complying with the health logo
(Choices) nutrient specific criteria. In five main supermarkets all foods were checked for carrying
a health logo. Market shares were calculated by evaluating health logo food purchases against
total purchases in the relevant food category. For selected product categories, the impact on
nutrient intake of using health logo products instead of regular products by Dutch young adults
was evaluated by probabilistic intake modeling.

Results and discussion

Reformulated products complying with health logo criteria provide compositional gains
compared to regular products for saturated fatty acids (margarines, cheese and dairy products)
and sodium (prepared dishes). In five supermarkets 734 products were identified carrying a
health logo. Large market shares are found for margarines, milk and dairy drinks, low market
shares for soft drinks and prepared dishes. Intake of reformulated products with health logo
instead of regular (full fatlsalt) cheese and (full fatlsugar) dairy desserts beneficially affects
intake of saturated fat, added sugar and sodium only in case of 100% replacement, and not yet
with the current market share. Intake assessments of more product groups are under way.

Keywords: food reformulation, health logo, market share, intake assessment
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The development of alternative preservation techniques other than heat has been an exciting
challenge for food technologists in the last decades. One of the driving forces behind these new
techniques is the growing consumer demand for higher quality foods that are safer, fresher, and
more nutritious and with excellent sensory attributes.

Currently, heat processing is the only preservation technique that fulfills the idea of a "perfect"
preservation method from the safety point of view. In fact it is highly efficient in inactivating
microorganisms and enzymes, easy to apply, and does not encounter objections from
consumers and legislators. However, in some cases, due to the thermo tolerance of certain
microorganisms and enzymes, extreme heat conditions can strongly affect the nutritional and
sensory characteristics as well as the freshness of the food, changing the quality of the food

products and consumer perception. Thus, the search for less damaging food preservation
methods has promoted the development of a wide number of nonthermal techniques, based on
different physical principies, that have been shown to have varied efficacy on the inactivation of
microorganisms and in some cases, enzymes. The effectiveness of these novel technologies
could be enhanced by combining them with other mild preservation techniques, including other
nonthermal ones, using the well known "hurdle approach." Although in essence the effects of
nonthermal preservation techniques are "invisible," in many cases, they are far from "ideal."
Selection and application of such techniques must take into consideration the composition and
physical state of the food, and the safety and/or stability level to be achieved. Many nonthermal
processing technologies also could be used to modify the functional properties of foods and
food ingredients, and/or to enhance the efficiency of traditional food processing methods. The
effects on the physical and nutritional properties of food products may provide additional
benefits as well as unique, challenging opportunities.

This presentation will review the physical principies of the most promising nonthermal
processing technologies, particularly pressure and light-based methodologies. Also, some
specific examples will be presented and discussed to illustrate the advantages and
disadvantages of nonthermal processing.

[035.5]
Actions to facilitate healthy choices - Norwegian nutrition policy at a glance

Haakon Meyer
Norway

Abstract not supplied.
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The aim of the present study was to determine the effects of a daily intake of dairy product
enriched with long-chain polyunsaturated fatty acíds [eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA)]. oleic acid, minerals and vitamins during 5 months, on several
cardiovascular (CDV) risk biomarkers in healthy children aged 8-14 years. Methods: In a
randomized double-blind placebo controlled trial, a total of 107 children (8-14 y) of both genders
were assigned to two study groups: 1) Supplemented group (SG, n=53) who consumed 0.6
Uday (breakfast, elevenses and afternoon snack) of an enriched dairy product (Puleva Max®)
containing fish oil (high in DHA), oleic aCid, carbohydrates (sugar and honey), vitamins (A, 8
complex, C, D, and E) and minerals (calcium, phosphorus, zinc), and 2) Control group (CG,
n=54) who consumed 0.6 Uday of standard whole milk. 80th groups consumed the dairy drinks
for 5-months, in addition to their usual die!. Serum levels of soluble (s) íntercellular adhesion
molecule-1 (ICAM-1), vascular cell adhesion molecule-1 (VCAM-1) and E-selectin, as índices of
vascular endothelial cell activation, were assessed in both groups at O and 5 months as well as
white blood cell counts, lipid profile, serum proteins, total serum calcium and adiponectine.
Results: In the enriched dairy drink supplemented group adhesion molecules E-selectin and
ICAM-1 as well as Iymphocytes decreased while plasma DHA and serum calcium
concentrations increased. In the control group total proteins, transferrin, total cholesterol, HDL-
cholesterol and adiponectín decreased. Discussion: The consumption of a milk enriched with
fish oil, oleic acid, minerals and vitamíns reduced índices of endothelial cell activation and
enhanced calcium absorption in the studied group of healthy children. This finding could have
important implication in an attempt to reduce future cardiovascular risk as endothelial adhesion
molecules playa pivotal role during the earliest phases of atherogenesis.

Keywords: omega-3, cardiovascular , adhesíon molecules, children
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The international food markets face a turbulent period with significant price increases and price
fluctuations. The present situation is a result of major changes in supply and demand - in
combination with a highly limited supply and a sensitive market. In this paper the global food
market is analyzed focusing on cereals as the major inputs in food supply.

The development in future is determined by two kinds of constraints: Relatively constant trends
and significant technological shifts

The relatively constant trends on the demand side are due to increasing population and
increasing purchasing power, where changes are rather predictably. The increasing purchasing
power results in increasing demand and a changing demand paUern with more focus on animal
products.

On the supply side traditional F&U - plant breeding, improved management, technology
implementation etc. - creates the platform for a stable and increasing production. Agricultural
land as an input is rattJer constant, all though market prices and political measures can give
significant shifts in utilization of land for food production.

However, new technology also offers a major shifts in future supply and demando Increasing
focus on bioenergy has increased total demand for cereal. This increasing demand is expected
to weaken as new technology is developed and second-generation bioenergy plants are
operating. At the same time biotechnology and the introduction of GMO have created a
significant potential for increased vegetal production.

This paper analyzes

the complex of factors influencing the future food market situation
selected factors of special interest
the future global market situation in the light of scenarios for the selected factors.
political intervention in order to limit the risk for future food crises

Keywords: technological shifts , global food markets , future food crises, political intervention
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CHILL-ON

Novel Technologies to Improva Safety and Transparency of the Chillad Food Supply
Chain

K. Knof', C. Colmer, M. Kück, M. Lohmann, M. Bunke
ttz Bremerhaven, Germany

The project CHILL-ON is partly financed by the European Commission within the 61h Framework
Programme and proposes to develop a holistic approach ensuring food quality, safety and
traceability throughout the entire supply chain. The project participants aim to provide
stakeholders along the supply chain with a system that ensures fulfilment of European
legislation and applies current standards.

Food Safety is a tender subject nowadays, pushed by recent food crisis and rising consumer
awareness. Furthermore, growing international trade exhibits a major food safety problem.
Quantitative risk assessment, involving identification of hazards and estimating the risk
exhibited by them is therefore becoming increasingly important for the control and management
of food safety. The quantitative microbial risk assessment module to be developed in CHILL-ON
will calculate the probability of an adverse health effect based on temperature data and product
characteristics.

•••••••••••••••••••••••••••••••••••

Traceability along food supply chains is required by EU Regulation 178/2002, which took effect
on 151 January 2005. One of the major weaknesses of the agri-business supply chains is the
information gap between entities, arising from the inability to share information (due to lack of
supporting technology) or the unwillingness to share information. CHILL-ON intends to provide
suitable, affordable solutions furthermore providing an additional added value for the
stakeholders through the possibility of improved supply chain management.

Quality assurance aims at realising food quality that complies or even exceeds customer and
consumer requirements. In the case of CHILL-ON, the managerial part of the quality
management will be covered by novel software solutions which can work either as stand alone
solutions or in combination with other technologies as a holistic approach. Furthermore,
improved cooling technologies and temperature monitoring along the chain contributes to
technical maintenance of product quality.

Keywords: cold-chain, TII, RFID, traceability
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Mineral water is the most widespread and bought by Italian families, 97% of which drinks it for a
consumption approximately of 11 billion litres/year.

Consumers choose mineral water by taste, smell, chlorine absence, transparency.

The label is certainly reassuring but there are also other factors that emotionally help to
strengthen the image of the product: origin, brand, bottling: "at source" and sealed packaging.
Moreover, consumers increasingly require indication about water to use in the normal diet.

Our study aims to evaluate the characteristics of more publicized mineral waters on the market
through the label data. Obviously not all mineral waters are the same: each has specific
characteristics related to the type of salts dissolved in it. The health effects, especially in
publicity, are related to presumptive benefits of water with a lower salty content, for example
diuretic effect. Certainly drinking Severalliters of mineral water daily has a diuretic effect but the
same result there is using tap water, furthermore to reduce the sodium diet intake the best
strategy is decreasing the use of salt in meals.

As the mineral water daily used have not therapeutic properties, they still possess biological
actions that may influence physiological and/or pathological processes. It's well known, for
example, that hardness of water is inversely correlated with cardiovascular disease
occurrences: the content of calcium and, magnesium protects the heart. So, for the health
purpose is necessary. as well as drinking the proper quantity of water to maintain the body
water balance, choosing amongst different mineral water types to alternate.

Keywords: Mineral water, biological action, daily use, health
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Earthy-mouldy deviations in vines and wines
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Introduction: The aroma characteristics of wines result from the contribution of volatile
compounds originating from the grapes, yeast, bacterial and fungal metabolisms and
winemaking practices. Unfortunately, in some cases, aroma is negatively affected by
organoleptic deviations that mostly find their origin in the microbial flora on the grapes. Inde~d,
grape rot, and particularly Botrytis cinerea associated with other fungi, is one of the maJor
causes of degradation of many grape components and thus of deterioration of wine quality. The
present study investiga tes major off-flavour notes and their concentration in wines from
Luxembourg. The major molecules associated with the off-f1avours 'earthy-muddy' were
geosmine, 2-methylisoborneol and 2-methoxy-3-isopropylpyrazine, whereas 1-octen-3-01 and 1-
octen-3-one were the major molecules associated with the off-flavour 'champignon'.

Methods: Field trials using bioregulators aiming at reducing the incidence of fungal infections
by Botrytis have been realized in vineyards in Luxembourg in the years 2007 and 2008.
Vinifications were performed and analysed for aromatic molecules causing organoleptic
deviations by GC-MS. Results are presented for the varieties Pinot noir and Pinot gris.

Results: In a total of 4 examined vinifications resulting from different treatments in the vineyard,
none of the above rnentioned molecules was detected at leveis above the olfactory threshold
values. 1-octen-3-01 concentrations varied according to the field treatment, but maximum values
were 3-4 ¡.¡gL" in the case of both Pinot noir and Pinot gris. Another molecule described to be
responsible for organoleptic defects in wine, 2,3,4,6-tetrachloroanisole, was however detected
above the olfactory threshold (15 ngL''l. up to 42 ngL" in Pinot gris.

Discussion: Infection severity could best be limited by chemical (botryticide) treatments;
however, bioregulators used in combination with leaf stripping also produced good results. An
association could be established between the low fungal infection severity in 2007 and the low
presence of off-flavour molecules.

Keywords: wine, vine, organoleptic, quality
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Strategies for Modulation of Taste Perceptions
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Modulation of taste perceptions is a hot topic in new food product development and in health
oriented strategies of influencing consumers. Manufacturers intend to develop food products
that are able to fulfil all sensory demands of consumers and show no hedonically negative
sensory properties. Especially health enhancing vegetables are often refused by consumers
because of bitter or astringent components. Accurate taste modulation techniques, which can
influence taste perception on the various stages of its formation chain, can be a valuable tool in
this field. Taste modulations are possible on the various stages of the development of taste
perception. There can be chemical or physical modifications of the tastants before stimulating
the gustatory cells. On the level of the taste receptor cells there can be competition of the
tastants for the receptors cells. The taste perception can be modulated at the stage of formation
of the sensory signal or on the level of signal transduction in the afferente nerve cells. Taste
modulation is also possible at the stage of signal processing in the brain. Several strategies and
examples are discussed (eg sweet or bitter blockers) in their success and applicability in food
production.

Keywords: Sensory evaluation, food, taste modulation
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It is a clichéd assertion that today's children have bad tasting and smelling skills. Fast food, soft
drinks and bad eating habits in general are blamed for tha!. To test these two hypotheses a
representative sample of 385 Austrian school pupils in the age of 10 to 13 years were examined
for their gustatory and olfactory skilis using a basic taste test and a sniffin' sticks smell
identification tes!. The pupils' eating behaviour and food preferences were registered before the
sensory tests using a simple questionnaire. As there are no historical data on the taste and
smell skills of Austrian pupils available, the pupils' data were compared with results of adults.
Furthermore the results of groups of pupils that pronouncedly differed with regard to their eating
behaviour and food preferences were considered.

The results demonstrate not surprisingly that adults are significantly better in performing the
applied tests than pupils. Several correlations between eating behaviour and sensory test
results could be found, which do not disprove the hypothesis of bad eating habits as a cause for
bad sensory perception skills. Children drinking sweet soft drinks very often had significantly
lower results in the basic taste test, especially in taste sweet, and in the smell test as children
drinking water. Children who use to eat fruits and vegetables frequently show much better
results in the smell test than those who refuse to eat fruits and vegetables. Children usually
eating coarse whole mealbread had better results in the smell test than those eating white
bread. In general, pupils of junior high schools performed worse than pupils of grammar schools
in taste und smell tests. This result does not necessarily mean that junior high school pupils
perceive worse than grammar school pupils. It could also be concluded, that these test results
are influenced by the pupils' general intelligence and abilities to manage a test situation.
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Pre- and post accession restructuring of the Slovenian food industry

Ales Kuhar*
University of Ljubljana Biotechnical faculty, Slovenia

The main objective of this article is to present an overview of the Slovenian food industry
economic development in the period before the Slovenian EU accession and the first three
years of the EU membership. The accession to the EU was certainly the most comprehensive
change of economic environment since the state gained its independence. Nevertheless,
already during the pre-accession period the changes intensified restructuring processes and
increased pressures to the business performance of the sector. The agro-food industrial
complex, however, is among the sectors of the acceding economies for which EU enlargement
traditionally brings the most radical changes. Price level and cost differences, hardly
comparable production structures, but mostly disparities in types and comprehension of the
economic policies required large adjustments and caused notable economic pressures. Based
on a framework of economic indicators paper will try to answer some of the most recurrent
questions related to the restructuring process of Slovenian food industry in the last decade. First
the paper will present past sectoral business performance using the appropriate mezzo-
economic accountancy indicators, whereas in the central part five key restructuring
determinants are analysed and commented. The determinants are formulated into the following
questions: a) Is food industry facing cost - price squeeze?; b) Who is creaming in the food
chain?; c) Are the trends in international trade with food surprising?; d) Has the budgetary
support to the. sector stimulated competitiveness? and e) Are the structural indicators
satisfying? Results confirm that the economic restructuring which had been hindered in the
Slovenian food industry during the last decade has been triggered radically after EU accession.



This brought to the termination of favourable economic conditions in the highly protected
domestic market and deteriorated radically the business performance, and only those food
companies which will restructure proactively will sustain in the EU markets.

Keywords: EU accession, restructuring, Slovenia, food processing industry
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The use of probiotic bacteria in dairy industry is a nice example of how rather traditional branch
of industry had to transform by introducing new concepts and technologies. Bacteria involved in
food fermentation were traditionally believed to be good for health, and fermented milk products
containing probiotic bacteria are still the most common probiotic foods. However, nowadays
probiotics are marketed as functional foods, food supplements, and OTC drugs. A continued
growth in the probiotic market has been observed during the recent years, and at least in
Europe, probiotie foods are still far prevailing over the probiotic food supplements. While
nowadays there are a variety of food products on the market with hundreds of different strains
among which many have nol been evaluated in scientific trials involving humans, it is expected
that with new EU regulations on claims on food which came into force this year the situation will
change. The register of claims is being established, and use of unauthorized claims and
promises will be impossible. Beside general nutritional claims, more direct health claims are
expected to be increasingly used in such foods, and more targeted product intended for defined
target groups of consumers, for example for people of certain age, gender or specific risk group
will be developed. While specific probiotic foods may serve to prevent diseases, on condition
that scientific evidence is available, only probiotics registered as drugs may be intended for
therapeutie use. Beside specificities of the use of probiotics in the foods or pharmaceutical
products, there are some common trends in the future development of probiotic products.
Among them, improving of probiotic delivery and scientific demonstration of probiotic product
efficiency are particularly important. Some challenges in the development of new probiotic
products will be presented on the case of Laetobacillus gasseri K7.

Keywords: probiotic foods, probiotic pharmaceutical preparations, claims on foods,
Lactobacillus gasseri K7
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How do we cope with microbial food safety?
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Microorganisms are still most hazardous agents when evaluating food safety. After the
increasing incidence in the last 20 years, there was a priority plan of FSA to reduce foodborne
illnesses by 20% in the first five years of new millennium. Many developed countries succeeded
at least partly in this challenge, but Slovenia can not show such statistical improvement. There
are still many open tasks for different stakeholders in the food chain - from the food and feed
producers to the consumers, from the legislation to the education as well as research and
development activities, on several key fields of microbial food safety. In this presentation, our
activities and recent achievements in research and education in the field of microbial food safety
will be presented. Development of food-borne pathogen detection and tracing methods, from
the classical and PCR-based methods to the sophisticated biosensors for tracing of food-borne
pathogens and/or their toxins in different food matrices is one of our basic activities. Microbial
stress response studies, including the mechanisms responsible for higher microbial resistance
to different physical and chemieal stressors in the food chain and in the host will be included.
Consumer food safety and safety in the food chain can be improved on the basis of
understanding the mechanisms of microbial resistance. Case studies from our research will be
presented, including antibiotic resistance of food-related microbial isolates and possible links to
the efficiency of other antimicrobials used in the food chain (like decontamination and

disinfectant agents on one side and natural plant extracts on other side). However, since the
»human factor« is the key element for food safety, the knowledge should first reach staff in the
food business to be effective. Consequentiy, we will present our efforts and achievements in the
field of microbial food safety education on national and international level. We had designed and
have been contributing food safety elements into the educational programmes at undergraduate
and graduate level, nationally (at BF and other institutions) and internationally, i.e.: CEEPUS
network - For Safe and Healthy Food in Middle-Europe, SIFC - European Master Study of the
Safety in the Food Chain, SIQ - HACCP programme and others.

••••••••••••••••••••••••••••••••••••
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[OSi1.4]
Application of high pressure for food processing

Z. Knez', M. Skerget, K. Makovsek
University of Maribor, Faculty of Ghemistry and Chemical Engineering, S/ovenia

Supercritical f1uids (SCF) are an environmentally benign alternative to conventional solvents
most often used in the industry. They can be applied for treatment of a great number of different
products in terms of extraction (fractionation, enrichment, purification, enantiomer separation),
chromatography, chemical reactions (synthesis, polymerisation ... ), formulation (crystallization,
PGSS, CPF, RESS ... ), food processing (sterilisation, enzyme and toxin deactivation, improved
foaming and emulsification, etc). Products obtained with conventional and high pressure
technologies differ in quality, purity, morphology, applicability, and trading form among others.

Hereby, a number of products obtained by different teehniques are presented and compared
regarding the content of active ingredients and product formulation. Several materials were
processed aiming on the isolation of active ingredients: green tea (caffeine, catechins),
chamomile (wax, alpha-bisabolol, chamazulene, matricine), chilli pepper and paprika
(capsaicinoids and colour components), rosemary and sage (carnosic, rosmarinic, oleanolic
acid), tanacetum (parthenolide), Petasites hybridus (sesquiterpene esters, pyrrolizidine
alkaloids), Silybum marianum (vitamin E, silymarin), borago and evening primrose (free fatty
acids). Formulation of products with improved quality and end application features was studied.
Basic data for using a supercritical f1uid in extraction or material processing are the solubility
and phase equilibrium of substances in the compressed gas. In addition, mass transfer studies
play an important role. For the described technologies, these data were obtained
experimentally.

Further, antimicrobial activity of crude rosemary extracts prepared with conventional extraction
process and concentrated with supercritical carbon dioxide, were investigated. The obtained
products have the following advantages compared to crude rosemary extracts: better
appearance, better f1uidable properties, higher concentration of rosmarinic acid, products do not
contain residual solvents, and they do not have essential oil odour, which is unwanted for
products used in cosmetic, food and pharmaceutical industries. For SC CO2 purified extracts
higher inhibition of some bacteria and fungi growth was observed as for conventional extracts.

Keywords: supercritical f1uids,food products, product formulation
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[OSi2.1]
Concentrations of the Essential Trace Elements in Colostrum, Mature Human Milk and

Different Milk Formulas
DMT Micetic-Turk·. MK Krachler, ER Rossipal

'Department of Paediatrics, University Clinical Centre, Slovenia, 21nstituteof Analytical
Chemistry, University of Graz, Austria

Introduction: Concentration of trace elements in human milk depends on nutritional habits, the
bodily stores of trace elements and the supply of trace elements in the local water and soils.
The daily doses of trace elements that are optimal for infants are still under debate.

The aim of the study was quantification of 6 trace elements (Co, Cu, Mo, Mn, Se and Zn) in
human milk throughout the lactation period as well as in different milk formulas.

Methods: Inductively coupled plasma mass spectrometry (ICP-MS) was used to determine 6
trace elements (Co, Cu, Mo, Mn, Se and Zn) in 46 human milk samples of 46 healthy mothers
collected during lactation periods extending to 6 months after birth. Se was quantified by
hydride generation atomic absorption spectrometry (HG-AAS). Some analysis were performed
in the digest of 4 formulae based on cow's milk, 2 on soy protein, 2 samples of cow's milk, and
in water in which the powders were suspended.

Results: The concentration of the essential trace elements were for colostrum and mature milk
in ~g/kg: Co 0.9-2.9, 1.9-9.1, Cu 120-1,210,75-230, Mo 4.3-16, < 0.5-5.3, Mn 3.6 - 22,3.1 -
5.5, Se 13.1 - 52.7, 6.6 - 18.6, Zn 1,700-13,160, 110-1,1040. The concentration of the
essential trace elements Cu (p< 0.005), Mn (p<0.05), Mo (p<0.0005), Se (p<0.001), and Zn
«0.0005) significantly decreased in human milk during the course of lactation.

Concentra tian of the essential elements in the following ranges were for pre-formulae, follow-up
formulae, soy-based formulae and cow's milk in ~g/kg: Co 8.3 to 11.2,4.5 to 13.5, 5.0 - 5.7,
9.8-11; Cu 330 to 750, 27-730, 440 to 530, 37 to 47; Mn 33 to 580, 40 to 390, 440 to 530, 26 to
30; Mo 10 to 32.9,39.44 to 46, 47 to 54; Se<0.44 to 3.8, <0.44 to 1.0, <0.44 to 5.8; Zn 3.340 to
11.380, 4.120 to 7.100, 5.590 to 6.840, 3.200 to 3.420.

Conclusion: The daily intakes of essential trace elements of fully breast-fed infants are
considerably lower than dietary recommendations. Concentrations 01 all trace elements
quantified were lower in cow's milk than in lormula and do not meet the dietary requirements of
infants.

References:

Krachler M, Rossipal E, Micetic-Turk D. Trace element transfer from the mother to the newborn-
investigations on triplets 01 colostrum, maternal and umbilical cord sera. E J Clin Nutr; 1999; 53:
486-494.
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[OSi2.2]
lodine and salt intake in Slovenian adolescents

M. Stimec', K. Smole, P. Kotnik, A. Sirca-Campa, M. Zupancic, T. Battelino
3University Children's Hospital, Slovenia

Introduction: Adolescence is a very important period of lile. It includes physiological and
psychological changes which affect dietary habits and nutritional needs. The WHO warns that
there are scarce data on iodine and salt intake of children. Only a few countries have
recommendations on salt intake for children and adolescents. Slovenia is about to adopt the
WHO/FAO population nutrient goal for salt consumption: < 5 g/day. The balance between
sufficient iodine and not toa high salt intake is importan!. We aimed to investigate the dietary
iodine sources, especially salt intake, in Slovenian adolescents.

Methods: The iodine and salt intake was determined on a representative sample of
adolescents from ten regions, by semi quantitative Food Frequency Questionnaire (FFQ), which

covered habitual diet during the past one year. The FFQ was carried out by 2581 (95% 01
invited to participate) adolescents aged 15'6±0'5 years and from them 4 % completed invalid
FFQ.

Results: The mean intake 01 iodine in all adolescents was 190 ~g/day, with similar intakes in
girls and in boys. Table salt (33% 01 total salt intake) was by far the biggest dietary source of
iodine and sodium in both genders. Total salt intake in Slovenian adolescents (mean: 10·4
g/day, 208%) signilicantly excides the WHO upper limit, especially in boys (11,5 vs. 9·4 g/day in
girls; 230 vs. 188%). The main sources of salt were: table salt, bread, salty snacks products,
meat products, fish products and milk.

Discussion: Our study showed an imbalance between iodine and salt intake in Slovenian
adolescents. Slovenian adolescents are iodine sufficient, but their salt intake, especially in boys,
is notably toa high.
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[OSi2.3)
Heterocyclic amines in thermally treated poultry meat

B. Lukan', T. Polak, B. Zlender, L. Gasperlin
University of Ljubljana, Slovenia

The heterocyclic amines (HAs) originate Irom processed proteinous lood, such as meat and
fish. Some of isolated HAs derivatives showed genotoxic and carcinogenic activity. The
lormation and amount 01 HAs are dependent on meat species and muscies, physical
parameters, such as cooking temperature and time, internal temperature (T;), cooking technique
and equipment (roasting, grilling, frying ... ), heat and mass transport, on chemical parameters,
especially the precursors of HAs, and on added spices and additives. In our study of HAs
lormation chicken meat was included. In the chicken white meat (m. pectoralis superficialis;
Ross 308 provenience) thermally treated (T; 82°C) in two different ways (grilled on two-platted
grill or IR roasted) with skin and without skin above mentioned precursors (in the raw meat) and
HAs were determined by LC-MS. Five HAs were determined (PhIP, MelQx, Harman,



Norharman and DiMeIQx); the main HAs in all groups were PhlP and MelQx. The content of
HAs depends on the method of the thermal treatment and presence of skin. In average 2-times
lower amount of HAs formed in the IR roasted meat than in the grilled samples (0.8-2.4 ng/g vs.
3.5-4.8 ng/g). The results about an effect of skin presence are contradictory: a) grilling: higher
amount of HCA in the meat without skin (4.8 ng/g vs. 3.5 ng/g); b) IR roasting: higher amount of
HCA in the meat with skin (2.4 ng/g vs. 0.8 ng/g), first of all PhIP, MelQx and Harman were
found.

Keywords: heterocyclic amines, meat, chicken, thermal treatment

[OSi2.4)
Chemical Assessment as a Tool in Pumpkin Seed Oil Genuinity Evaluation - Experience

from Virgin Olive Oil Analyses
B. Butinar", M. Bucar-Miklavcic'·2, A. Krumpak3, P. Raspor'

'Science and Research Centre of Koper, University of Primorska, S/ovenia, 2LABS, LLC-
/nstitute for Ec%gy, Olive Oil and control, S/ovenia, 3ZAZA - /nstitute for Food Safety and

Consumer's Hea/th Protection, S/ovenia, 4Chair of Biotechn%gy, Food Science and
Techn%gy Department, Biotechnica/ Facu/ty,University of Ljubljana, S/ovenia

Edible vegetable oils are very important in global nutrition. In Slovenia two superb vegetable oils
with high added nutritional value are produced - 'Ekstra devisko oljeno olje Slovenske Istre
(Extra virgin olive oil from Slovene Istria, EVOO)' and 'Stajersko prekmursko bueno olje
(Pumpkin seed oil from Slovenia, PSO)'. EVOO's excellent nutritional, health and hedonistic
qualities are well known and described.

pso is produced in northeastern part of Slovenia in regions of Stajerska and Prekmurje from
the seeds of pumpkin varieties Cucurbita pepo subsp. pepo varo Styriaca -'Slovenska golica'
with very thin outer hall (naked seeds) and in a lesser extent from the variety Cucurbita
moschata.

Besides its main use for the production of edible oil, the pumpkin seeds have been utilized in
pharmaceutical industry as well [Lankmayr et al., 2004J. As is the case with EVOO the PSO
quality greatly depends on the geographical origin, seasonal variations and climatic influences.

Both oils have specific hedonistic, cultural, health promoting and nutritional accents in Slovenian
life. One of their characteristics is relatively high price. This is one of the reasons why their
quality and genuinity must be monitored as adulteration can easily be undertaken. That's why
both foodstuffs are registered - EVOO with Protected Designation of Origin (PDO) and PSO
with Protected Geographical Indication (PGI).

Olive oil purity determination experiences (EC, 2003) can show how analyses following an
experience data driven decision tree may be helpful in assessing the PSO genuinity.

In present work we performed a set of different chemical measurements (trans-FAME, FAME,
tocopherols, sterols) on a limited number of different PSO obtained locally, thus continuing our
previous research and implemented them with spectrophotometric investigation in UV-VIS
region (Lankmayr et al., 2004) and with HPLC triacyglycerols composition determination (IOC,
2006; Andrikopoulos et al., 2004). AII these procedures can lead us towards useful protocol
being capable to evaluate a PSO genuinity.

Andrikopoulos, N.K., Chiou, A., Mylona, A. 2004. Triacylglycerol Species of Less Common
Edible Vegetable Oils. Food Reviews International, 20, 4, 389-405.

EC. 2003. Commission Regulation (EC) No. 1989/2003 of 6 November 2003 amending
Regulation (EEC) No. 2568/91 on the characteristics of olive oil and olive-pomace oil and on the
relevant methods of analysis.

IOC - International Olive Council. 2006. Global method for the detection of extraneous oils in
olive oils. COlrr.20/Doc. no. 25.

Lankmayr, E., Mocak, J., Serdt, K., Baila, B., Wenzl, T., Bandoniene, D., Gfrerer, M.,
Wagner, S. 2004. Chemometrical classification of pumpkin seed oils using UV-Vis, NIR and
FTIR spectra. Journal of Biochemical and Biophysical Methods. 61, 95-106.

Keywords: pumpkin seed oil, chemical assessment, genuinity , virgin olive oil
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Dietary intake in children with coeliac disease (gluten-sensitive enteropathy)

T. Cesnovar', R. Orel2, K. Podgrajsek', M. Simeie"
'University of Ljubljana, Biotechnica/ facu/ty, S/ovenia, 2University Medica/ Centre Ljubljana,

S/ovenia

Coeliac disease is a chronic disease of the small intestine. The only known effective treatment
is a life-time gluten-free diet (GFD).The aim of this study is to establish whether the actual
dietary intake of energy, macro- and micronutrients in children and adolescents with coeliac
disease on GFD differs significantly from the Reference Values for Nutrient Intake (2004). In this
investigation, a group of children with coeliac disease on GFD was followed in Children's
Hospital Ljubljana from September 2007 through May 2008. The research group included 56
patients, who were asked to fill 4-day dietary record by means of weight measurement or
estimated amounts of food intake. The results on daily amounts were analysed with Prodi 5.2
expert programo The average energy intake in children and adolescents with coeliac disease on
GFD was lower compared to the recommended Reference Values for Nutrient Intake (2004).
Mean protein intake was significantly higher compared to recommendations. Average daily
intake of calcium and iron were inadequate according to recommendable values.

Keywords: coeliac disease, children, dietary intake, gluten-free diet

[OSi2.6)
The role of antioxidants in food and nutrition

B. Poljsak", T. Lampe', P. Raspo(
'1 University of Ljubljana, College of Hea/th Sludies, S/ovenia, 22Universily of Ljubljana,

Biolechnica/ Facu/ty, Department of Food Science and Techn%gy, Chair of Biolechn%gy,
Slovenia

In accordance to free radical theory of ageing enhanced and unopposed metabolism-driven
oxidative stress plays a major role in the diverse chronic related diseases. Free radical
reactions have been implicated in the pathogenesis of many diseases, including two major
causes of death, cancer and atherosclerosis. The probability to decrease any of the "free
radical" diseases should be decreased by lowering the free radical reactions. Since free radicals
are constantly formed and disappearing, it could be simplified that oxidative stress is
proportional to the concentration of free radicals which depends on both processes -the
formation and the quenching. Generally, their effect is lower if less free radicals are formed or if
more are quenched. The level of endogenous antioxidants cannot be influenced, thus it is worth
considering intake of compounds derived from the die!. There is increasing interest in the use of
natural and synthetic antioxidants as functional food ingredients or as food supplements. Since
diet derived antioxidants lower levels of intracellular oxidative damage, it would be worth
considering their supplementation for free radical intracellular damage prevention. However, the
results of epidemiologic studies on antioxidant supplements in humans are contradictory,
ranging from observed beneficial effect, observed no effect, to observed harmful potential of
antioxidant supplements. In the presence of metal ions, antioxidative potential af antioxidants
might turn into pro-oxidative potential according to Fenton's chemistry. Additionaly, antioxidants
can modify cellular oxidative balance. In the presentation the role of antioxidant usage in food
and nutrition will be discussed.

Keywords: antioxidants, free radicals, oxidative stress
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[OSi3.1]
How much Slovenia contributed to European food and nutrition heritage?

PR Raspar'
1University of Ljubljana, Biotechnical faculty, Jamnikarjeva 101, Ljubljana, Slovenia, Slovenia,

2College of Health Studies, University of Ljubljana, Poljanska 26a, SI-1000, Slovenia, 3Chamber
of Commerce and Industry of Slovenia, Dimiceva 13, SI-1504" Slovenia

Relations between agriculture and food industry exist in a framework either of an
industrialization strategy with an internal dynamic toward economic development, or a strategy
with an external dynamic, tending to integrate the economy into the internationall global system.
Historically, the development of Slovenia has been tightly connected to the political systems and
state's formations in which Slovenia was integrated in last centuries. Slovenia food productlon
heritage can be divided on primary foods (i.e.: buckwheat) or water resources (i.e.: Radenska
mineral water) or processed foods. Among processed foods we have selection of fermented
foods and beverages like wines (i.e.: Teran, Cvicek), cheeses (i.e.: Nanoski sir, Tolminc),
breads (i.e.: buckwheat bread), cakes (i.e.: Potica) and meat products (i.e.: raw fermented
stomach "Zelodec"). Products like cakes (i.e.: Gibanica), pasta (i.e: idrijski ¿Iikrofi), mush (i.e.
hard-boiled buckwheat mush "ajdovi ¿ganci" ), meat products (i.e.: pasteurized sausage
"Kranjska klobasa") belong to the group of non fermented processed food. In the last period of
technological advancement our companies added new products based on traditional knowledge
i.e.: the brand "COCKTA" originated from dog-rase berry. Classification of traditional food and
protection of their origin is not easy. Due to historical facts we have to share some traditional
foods with our neighboring countries. For example we share Pumpkin oil in Stajerska region
with Austria and Hungary, in Primorska region we share wine Refosk with Italy and Croatia. The
nutrition practices are picturesque like the landscape of Slovenia. Slovenian contribution to
Mediterranean diet is in its practicing in Primorska region and in its promotion towards middle
Europe. On the other hand Pannonia and Alpine diet are transferred towards Mediterranean
area. In that respect SlovÉmiacan be considered as pot in which different nutritional cultures are
melted. In our opinion this considerably contributes to European food and nutritional heritage.

Keywords: traditional food, fermented foods and beverages, protection of their origin, Slovenia.
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Abstract not supplied.

[EH1.2]
Hygienic design of food factories in relation to European food safety regulations

Hans-Werner Bellin, VDMA, Germany

Abstract not supplied.

[EH1.3]
Hygienic design of process lines: food factories according to EHEDG, in conjugation

with the EHEDG toolbox
Knuth Lorenzen, GEA, Germany

Abstract not supplied.

[EH1.4]
Selection of materials for equipment in contact with food

Eric Partington, United Kingdom

EHEDG's objective in preparing Guideline 32 was to formulate a practical 'handbook' for those
responsible for specification, design and manufacture of food process equipment. Its purpose is
to offer guidance about the ways in which materials (metals, elastomers, plastics, composites,
ceramics and glasses) may behave such that they can be selected and used as effectively as
possible. It is hoped that this Guideline will serve as an aide-memoir during the design process,
so that equipment manufacturers and end-users can together ensure that all aspects of
materials behaviour can be taken into account in designing safe, hygienic, reliable and efficient
equipment which can be operated, maintained and managed economically.

[EH1.5]
Safe lubricants for the food industry

Piet Steenaard, The Netherlands

Abstract not supplied.

[EH1.6]
Hygienic processing of dry particulate materials

Karel Mager, Givaudan, Netherlands

Also for the processing of dry particulate materials hygienic engineering is important and a
thorough HACCP study is crucial. Consumers have become ill as a result of poor hygienic
design and process failures. During this presentation some causes will be discussed. Examples
of good hygienic design as described by the EHEDG subgroup Dry Materials Handling will be
highlighted
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[P001]

Lactoflora and Sensorial Characteristics of Experimentally Produced Bosnian Soudjouk
D. Alagic', F. Caklovica, M. Smajlovic, K. Caklovica, E. Clanjak

University of Sarajevo, Veterinary Faculty, Department of Food Hygiene & Technology, Bosnia
and Herzegovina

Results of research on lactoflora and sensorial characteristics of experimentally produced
Bosnian soudjouk, the most preferred Bosnian fermented sausage, were presented. In addition,
microbiological profile of raw materials used for production of the soudjouk was investigated.
The soudjouk was produced in three batches (n=30) based on a production specification and a
traditional recipe. Fermentation and ripening process lasted for 28 days, including a 7-day
smoking phase. Sausage samples for microbiological analyses were taken in triplicate on day O,
2,4,7, 14, and 28 of the fermentation process. Identification of bacterial isolates was performed
by classical microbiological methods (morphologic and biochemical identification), while the
lactic acid bacteria isolates were identified using API® 50 CHL kits. Sensorial characteristics of
final products were assessed by assigning a score from the range from O to 10 by an
independent expert panel (n=10).

In all stages of the production process predominant microbial population in microflora of the
Bosnian soudjouk were lactic acid bacteria (LAB), primarily Lactobacillus spp. Species
distribution of LAB isolates is presented in Figure 1.

Ln.lactis
3,3%

Lb. sakei
8,7%

Lb. plantarum
40,7%

Lb. curvatus
16,7%

Lb. pentosus
18,0%

Figure1. Species distribution of LAB isolates (n=150) from autochthonous lactoflora of
experimentally produced Bosnian soudjouk. Lb.: Lactobacillus; Ln.: Leuconostoc; P.:
Pediococcus.

Results of sensorial evaluation of final products are presented in Table1.



Table1. Results of sensorial evaluation of experimentally produced Bosnian soudjouk after 28
days of fermentation.

Sensorial characteristics'
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Batch 1 (n=30) 8,7 9,6 8,9 8,2 9,2 8,3 9,3

Batch 2 (n=30) 8,0 7,8 7,7 7,8 9,3 8,0 9,0

Batch 3 (n=30) 8,5 9,3 9,3 7,1 9,5 8,6 8,8

Mean 8,40 8,90 8,63 7,70 9,33 8,30 9,03

SO 0,36 0,96 0,83 0,56 0,15 0,30 0,25

• Each score represents mean value of scores asslgned by expert panel members (n-10).

The major importance of our research is a detailed investigation of microflora and LAB of the
sausage during the fermentation process, as well as to describe dynamics and dominance of
LAB species, which surely represents an important contribution to detailed description and
preservation of the Bosnian soudjouk as the main symbols of Bosnian culinary tradition and
culture. Desirable sensorial characteristics of the produced sausages argue in favor of
accepting the applied technological procedure of production of the sausage as an acceptable
basis for further technological investigation and establishment of standard operating procedures
for production of the soudjouk. Finally, autochthonous LAB isolates from this research may
serve as solid basis for further molecular and technological research.

Keywords: Bosnian soudjouk, lactic acid bacteria, API identification, sensorial evaluation

[P002)
Characterisation of Petrovská k/obása (traditional fermented sausage)

during its manufacturing
P.lkonié·', Lj. Petrovié2, N. Dzinié2, V. Tomovié2, T. Tasié'

'/nstitute for Food Techn%gy, Serbia, 2Facu/ty of Techn%gy, Serbia

Petrovská klobasá is traditional dry-cured sausage made in an area nearby City of Baéki
Petrovac in the Autonomous Province of Vojvodina (Northern Serbia). It is a part a of Slovaks'
heritage, who inhabited Vojvodina in the second half of 18th century. Nowadays, they are
producing it in traditional way according to original recipe of their ancestors.

At present no studies exist on this sausage variety. Hence, the lack of data about the way of
manufacturing and properties of Petrovská k/obása hinders the improvement and
standardization of its quality. The aim of this article is to study biochemical characteristics of the
sausage and to try to differentiate it between other products of the same type.

The gross chemical composition, some physico-chemical and proteolytic parameters were
determined in homemade samples of Petrovská klobasá. Compared to other raw-cured
sausages that have been studied, Petrovská klobasá is characterised by high content of protein
(N x 6.25). With some minor exceptions the values of other chemical parameters (fat, ash,
moisture, NaCI and connective tissue protein content) found for this sausage are within the
range of those observed for various dry-fermented sausages. Loss of mass and pH values at
the end of ripening also agree with those observed in other similar products. The values of the

different nitrogen fractions show that Petrovská klobasá undergoes significant proteolytic
changes.

Keywords: Petrovská klobása, fermented sausage, traditional manufacturing, chemical
composition
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[P003)
A study of consumer perceptions of organic foods

M Nunes-Damaceno, N Muñoz-Ferreiro, ML Vázquez-Odériz', MA Romero-Rodríguez
Universidad de Santiago de Composte/a, Spain

The general purpose of this study is to describe and explain attitudes and intention to consume
organic foods. This work was performed in (Lugo) Spain with 722 consumers who were initially
asked if they know the concept of organic product. An 85.7% replied affirmatively but only a
27.5% recognizes that purchase.

The sample clustered into three groups characterised as (1) consumers who buy organic
products, (2) consumers who are knowledgeable about the organic products but not buy and (3)
consumers who are unaware of organic products and therefore did not buyo It is noted that
membership of one of three groups of respondents does not depend on age, sex, educational
level and employment status of the consumer.

The main reasons for not buying organic products are: price, ignorance and difficulty to find
them.

The group of consumers of organic products was ranked according to frequency of
consumption, the type of food consumed, the reasons for to buy and how to supply.

Keywords: Consumers, Organic, Attitudes

[P004)
Ethnic Oifterences in the Concern for the Means of Food Production. A Focus Group

Study
B. Schnettler", D. Fica', J. Sepúlveda2, M. Denegri2

'Departamento de Producción Agropecuaria, Universidad de La Frontera, Chile, 2Departamento
de Psic%gia, Universidad de La Frontera, Chile

Introduction

In the context of the growing interest in food preferences among ethnic minorities, most of the
research has focused on the immigrant population and not on the indigenous peoples of major
importance in the Americas. In Chile, the Mapuche (People of the Earth) are the largest ethnic
group, which, despite residing mainly in urban sectors, maintains many ancestral customs.
Attitudes regarding transgenic food, organic food and food produced with concern for animal
welfare was studied in Mapuche and non-Mapuche (Chilean) consumers resident in Temuco
(38°45'S, 73°03'W), Region of the Araucanía. Chile.

Methods

Four focus groups were conducted with the participation of 20 Chileans and 20 Mapuches
responsible for food purchases. During the sessions, the participants had to order three
combinations of attributes according to preference: genetic manipulation, production system
and animal treatment, with two price options for each, in a conjoint analysis design (Table 1).

Results

The genetic manipulation of oil and the production system for lettuce were most important as
selection attributes for Mapuches, not so animal treatment, which was more relevant for
Chileans (Table 2). The preference for non-transgenic oil and organic leltuce was greater
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among Mapuches (Table 3). Mapuches valued animal welfare positively, but this attribute had
slightly less importance than the price in the purchase of beef.

Discussion

The results suggest that among the variables affecting concern for the means of food
production is the consumer's ethnic-cultural origino Consumers from the main ethnic group in
Chile are more sensitive to the means of production for vegetal rather than animal foods. This
may be related to the consumption of some traditional foods of animal origin, the preparation of
which seriously affects animal welfare issues.

Key words: ethnic group, Mapuche, transgenic foods, organic foods, animal welfare, Chile.
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Table 1. Design of the conjoint experiments.

Food Attributes Levels

Transgenic
Existence of genetic manipulation

Non-transgenic
Oil

US$ 1.8/L
Price

US$ 2.2/L

Organic
Production system

Conventional
Lettuce

US$ 0.5/unit
Price

US$ 0.6/unit

Handling with animal
Animal treatment welfare

Beef Conventional handling

US$ 8.1/kg
Price

US$ 9.9/kg

Table 2. Importance (%) of the existence of genetic manipulation for oil, production system for
lettuce and animal treatment for beef according to ethnic group. Region of the Araucania, Chile.
June 2008.

Food

Attributes
Mapuche Non- Mapuche

Oil

Existence of genetic manipulation 71.4 65.2

34.8

0.996

1.000

Price 28.6

0.999

1.000

R Pearson

Kendall's Tau



Lettuce

Production system 66.7 54.9

Price 33.3 45.1

R Pearson 0.975 0.987

Kendall's Tau 1.000 1.000

Beef

Animal treatment 47.6 62.5

Price 52.4 37.5

R Pearson 1.000 1.000

Kendall's Tau 1.000 1.000

Table 3. Utilities of the levels of each attribute according to ethnic group. Region of the
Araucania, Chile. June 2008.

Food
Mapuche Non- Mapuche

Levels of attributes

Oil

Transgenic -0.891

0.891

-0.429

-0.857

-0.679

0.679

-0.435

-0.870

Non-transgenic

US$ 1.8/L

US$ 2.2/L

Lettuce

Organic 0.385

-0.385

0.233

-0.233Conventional

US$ 0.5/unidad -0.733 -0.854

-1.708US$ 0.6/unidad -1.467

Beef (Ioin)

Handling
welfare

considering animal 0.714 0.771

Conventional handling -0.714

-0.857

-0.771

-1.000US$ 8.1/kg

US$ 9.9/kg -1.714 -2.000

Utility numbers in the different levels from an attribute with a negative sign indicate utility loss for
the consumer.

Keywords: Ethnic group, Transgenic foods, Organic foods, Animal welfare
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Commercial baking yeasts cannot fully utilize the trisaccharide raffinose due to the absence of
melibiase (alpha-galactosidase) activity. The ability to use raffinose for production of baking
yeasts would allow the usage of beet molasses and other molasses, such as soy molasses, for
the production of baking yeasts. These molasses are by-products of the food industry that
currently lack significant commercial demand, and are presently a growing environmental
hazard. To overcome this drawback we introduce the MEL1 gene, encoding for melibiase, into a
commercial baker's yeast strain by introgression program using classical breeding.

The enzyme melibiase is necessary for the hydrolyzation of the disaccharide melibiose, which is
produced in the hydrolyzation process of raffinose. The original commercial baking strain was
found to have high ploidy; therefore we selected a meiotic offspring of commercial baking strain
for the breeding program, together with melibiose utilizing donor strain. F1 strains were obtained
and sporulated; their offspring were genotypically tested for the presence of the MEL1 gene and
phenotypically tested for melibiose utilization, by growth kinetics on melibiose. The best
performing offspring was crossed with another selected industrial offspring to create BC1 strain
and BC2 strain was obtained in a similar way. Our BC2 strain has growthing properties that are
similar to the original baker's yeast on glucose-containing rich medium, and shows impressive
growth rate and high final cell concentration on melibiose-containing rich medium, which is only
slightly lower than the original baker's yeast's properties on glucose-containing rich medium.

We intend to obtain BC4 which will presumably have the required abilities and properties as the
industrial bakers yeast and in edition will be able to efficiently utilize melibiose.

Keywords: baker's yeast, melibiose, introgression, classical breeding
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Functional fDOdcan be defined as fODdproviding health benefits for the consumers, either due
to their chemical components or due to the addition of healthy ingredients. They are a food
group of special interest for the food industry because of the public acceptance of the concept
of functional food as well as possible profit and market share increase.

The main objective of this study is to explore the consumers' perception of functional food in
Croatia. There is an evident lack of scientific research in this field in Croatia. The main topics of
future research should focus on the consumer awareness of the possible benefits of functional
foods or food ingredients that affect specific functions or systems in the bOdy and play an
important role in disease prevention and determining the basic information sources regarding
functional food.

In this paper we used a convenience sample and the data were collected using a self-
administrated food frequency questionnaire (FFQ) designed to assess opinions and attitudes
about functional food. Interviewed individuals were of both genders aged from 19 to 65 with
different education levels. Stratification of the units from the sample has been made according
to gender, age and educational structure as well as social-economic status of respondents in
the sample (N)200).

Results have shown that the familiarity with functional food depends on the general health
orientation of the consumers, and the general health orientation varies systematically as a
function of age, gender and education level.
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New lood regulation in Croatia, particularly Regulation on nutrition labelling (NN 60/2008) that is
in line with General Food Law 01 EU and Council Directive 90/496/EEC deline the labelling
inlormation's that should tighten the conlidence "paying the lunctionality 01 the lood" il it is on
the label.

Keywords: lunctional lood, consumer, Croatia
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Biotechn%gy, Romania, /nstitute of Bi%gica/ Research, Romania

Introduction:

The agricultural production (especially the cereals), is an important source 01 cellulose biomass
lrom the crops residues. This biomass can be used to obtain bioluel, in respect lor the
environment. For this work we were screening different microorganisms lor their hydrolytic
potential on synthetic medium and on residues substrate.

Methods:

There have been tested 11 collection strains 01 microorganisms as lollows: A niger CBM-1,
Aniger F2T, A niger CMGB 401, T. viride CMGB 402, Trichoderma reesei IHEM4122,
Trichoderma reesei IHEM5652, Chaetomium g/obosum Kunze, Chaetomium pi/u/iferum J.
Daniels, Chaetomium bostrychodes Zopl, Chaetomium virescens (Arx) Udagawa,

The strains were studied lor their hydrolytic activity on different supplement media: Maize Straw
1%, Maize Whole Crop 1%, Miscanthus + (NH.)2HPO. 0,2%, KH2PO. 1.6% and MgSO/7H20
0.1%.

After the cultivation the enzymatic activity lor endo-j3-1,4-D-glucanase, exo-j3-1,4-D-glucanase,
j3-glucozidase and cellulase have been measured.

Results:

The higher cellulolytic activity have been measured lor T. reesei 4122 (1,4 U/ mi) si T. reesei
5652 (1,2 U/ml/min) and Aspergillus niger CMGB401 (0.8 U/ml/min),

For the positive strains the maximum 01 the enzymatic activity was measured after 96 hours 01
cultivation.

The endo-j3-1,4-D-glucanase activity had the maximum value lor Chaetomium piluliferum on
maize straw,

The exo-j3-1,4-D-glucanazei activity had the maximum value lor Chaetomium g/obosum
cultivata on maize corn cob.

Celobiase activity had the maximum value lor Chaetomium bostrychodes on maize straw and
on maize corno

Discussions:

Trichoderma reesei 4122, Trichoderma reesei 5652 si Aspergillus niger CMGB401 have been
kept lor lurther investigation in order to improve their activity under different cultivation
conditions,

The hydrolytic activity is envisaged to be measured in a mixture 01 Trichoderrna and Aspergillus
used during the lermentation process.

The produced enzyme will be isolated, purified and characterized in the lurther steps,

Keywords: crops residues, hydrolitic activity, bioconversion
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Determination 01 botanical and geographical origin 01 Slovenian honey by Total
rellection X-ray spectrometry and chemo metric treatment 01 analytical results.
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The botanical and geographical origin 01 various sorts 01 honey produced in Slovenia was
investigated by the analysis 01 mineral content using the Total reflection X-Ray Fluorescence
spectrometry (TXRF), lollowed by chemometric evaluation 01 analytical results. A total 01 280
samples 01 major sorts 01 Slovenian honey, such as chestnut, lime, flower, acacia, lorest,
spruce and lir, were collected lrom bee-keepers all around Slovenia in years 2004, 2005, and
2006. Slovenia is geographycally small, but pedologically and climatically diverse country,
which offers a number 01 possibilities lor the study 01 mineral content 01 bee-honey and other
natural products due to influence 01 mentioned diverse natural conditions. Selecting some key
elements (K, CI, Rb, Mn and Zn) Irom the mineral content 01 bee honey, and employing
statistical analysis by using Principal Component Analysis (PCA), hierarchical grouping (HG)
and Regularised Discriminant Analysis (RDA), it was possible to discriminate between different
sorts 01 honey and their geographical origino It has been established that the combination 01
simple, fast and cheap multi element analysis by TXRF, and chemo metric treatment 01
obtained data, represent an effective approach lor characterisation 01 bee honey according to
its botanical and geographical origin .

Keywords: botanical and geographical origin honey, Slovenian honey, multielement analysis
and chemometry
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The priority pollutants of environment are chlororganic pesticides (COP) and polychlorinated
biphenyls (PCB). Technogenic loading with the specilied potentially dangerous chemical
compounds is a result of manulacture and application of COP and PCB.

The aim of our research is to study impurity levels 01 environmental objects caused by some
persistent organic pollutants (POPs).

Specified POPs were delined in tests by the method of gas-liquid chromatography.

The results of the researches in the generalized form are presented in the table.

Conclusions:

1. The obtained data on COP and PCB contents confirmed that their concentrations in
the environmental objects are at the levels that do not exclude their migration Irom the
environment to foodstuffs and live organisms;

2. The problem of pollution with chlororganic compounds is connected rather with PCB
(100 % 01 positive tests) than with COP;

3. The worst pollution 01 the soil, boltom sediments, water with PCB was detected near
objects 01 the power complex (hydroelectric power station, thermal power station, transformer
substations etc.), dumps where in a majority 01 cases excess 01 hygienic regulations is
observed.



Object Matrix Positive tests % Content, mkg/kg, mkg/l

average max

River water HCH 60,8 0,134 0,708

gamma-HCH 66,7 0,073 0,908

DDT 21,6 0,137 0,831

DDE 25,5 0,129 0,506

000 23,5 0,713 4,571

PCB 100,0 1,135 2,929

River bottom HCH 60,7 4,581 47,059
sediments (area,
adjacent to the gamma-HCH 67,9 0,331 3,030
power objects)

DDT 39,3 0,429 1,700

DDE 10,7 2,070 4,974

000 21,4 0,291 1,039

PCB 100,0 386,896 7897,076

Sewage water HCH 33,3 0,040 0,040

gamma-HCH ° - -
DDT 66,7 0,005 0,007

DDE 33,3 0,042 0,042

000 33,3 0,010 0,010

PCB 100,0 1,830 2,546

Bottom sediments HCH 60,0 3,228 6,443
of sewage water

gamma-HCH 60,0 0,170 0,268

DDT 20,0 0,114 0,114

DDE 20,0 1,394 1,394

000 20,0 0,494 0,494

PCB 100,0 85,794 117,647

Soil at the objects HCH 75,9 16,902 139,597
of the power
complex gamma-HCH 55,2 4,658 13,423

DDT 34,5 11,268 55,188

DDE 41,4 4,254 15,273

000 34,5 29,015 64,714

••••••••••••••••••••••••••••••••••••

1 PCB 1220,719 13460,2241
100,0

Keywords: gas chromatography, organic pollutants, chloroganic pesticides, polychlorinafed
biphenyl
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Agriculture, occupying a leading position in socioeconomic development of the Republic,
simultaneously appears as a principal reason of ecological problems emergence. The basic
sources of environmental contamination are pesticides that have been used in agriculture for a
number of years.

In Armenia technological peculiarities of a number of chemical compounds manufacture,
uncontrolled burning of industrial and domestic wastes, use of transformer oils with
polychlorinated biphenyl (PCB) additives in a power complex for the space of many years can
promote environmental contamination with PCB.

The goal of the present work is to determine the pollution level of the Sevan lake with some
persistent organic pollutants (POPs).

Water of the lake, bioobjects of the lake (periphytons, macrovegitations, fish and crawfish
tissues), bottom sediments, soil at the objects of the power complex, soil of farmlands of the
Sevan lake pool, foodstuffs 6f coastal settlements were subjected to analysis. Specified POPs
in the listed objects were determined by the method of a gas-liquid chromatography. The results
of the performed researches are given in the table.

Content of some COPs and PCBs in the studied objects mkg/l (kg)

Table

Objects Content Drugs

mkg/l, (kg) HCH 000 DDE 000 pca

Water average 0,085 0,048 0,046 0,186 1,038

max 1,616 0,831 0,506 4,571 2,929

Bio-objects average 0,105 0,182 0,085 0,091 1,234
of the lake

max 0,351 0,864 0,545 0,582 2,937

Bottom average 3,760 0,996 1,531 0,779 174,062
sediments

max 50,089 2,817 4,974 2,600 7897,076

Soil average 11,061 46,371 17,752 12,273 156,165

max 153,120 620,225 416,099 65,714 3460,224

Foodstuffs average 1,608 1,633 0,164 1,013 17,029

max 10,595 11,764 0,534 8,409 87,426
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The obtained results certify tha!:

1. Oespite the ban there are loci of "fresh" contamination with OOT;

2. The problem of environmental contamination with PCB becomes apparent;

3. In some cases there is an excess of the actual content over the standard one.

Excess of the actual content over the standard one in some cases urges acute necessity of
reliable POPs monitoring so that to conceive the dimensions of ecological and hygienic
imbalance, take required measures and exercise periodic control.

Keywords: agriculture, persistent organic pollutants, polychlorinated biphenyl, power complex
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Traceability is a main tool to ensure an answer to the demand of safety and quality of food
throughout the supply chain. The geographical origin, the modalities of cultivation,
transformation, packaging, storage and, in general, the quality of food can be detected by RFIO
devices recording all these data throughout each step of production and supply. In this work
RFIO devices were used during both cultivation in greenhouses and delivery until the large-
scale retail trade. This system substituted the traditional way of recording data in paper
documents, also allowing a better agronomical and warehouses management.

AII the data concerning the agronomical management were recorded in the tags put on the
greenhouses. At the harvest time, tags placed on the cases were associated to the tags of the
greenhouse. At the packing centre and the dealer level, cases passed through a RFIO gate
which automatically read the tags.

The web/mobile phone/RFIO system showed already at the farm level significant benefits for all
the aspects related to cultivation. Respect to the traditional "pencil and paper" recording system,
it gives warrantee of certain and update data and makes them immediately available to all the
involved operators. The management costs were very low (€ 6,60 for 44 connections and €
15,00 per year for the maintenance and update of computer services) The efficacy of the
system for logistics showed to be very good. The automation of the identification of products by
the RFIO reader gate makes the process rapid and sure, and also when the identification is
done by the operators with the mobile reader the time spent is very brief. The size identified as
optimal for the RFIO reader gate is reported in the figure:

"~~~"i"'"'~'I'~:' m '::"' , I

................................. ~.:

A consumer survey about the interest toward the availability of information on products was also
carried out.

Keywords: RFIO, traceability, supply chain, vegetables
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The environment protection is one of the great actual challenges, concerning the proportion of
prejudices brought about environment by pollution. Implementation of the Oirective 92/64/EC is
one component of the policy for environment protection also in Romania.

The acquis communitaire in the field of environment protection started to be applied in Romania
in 2007, with a transition period of three years until 2010 for Oirective 94/62/EC concerning
packages and package wastes.

The total quantity of the packages for food stufts introduced on the market (packages of internal
production, imported packages and packages for imported products) increased in the period
2004-2007.

Monitoring and verifica tian of the heavy metals content in packages. is relevant both for the
assessment of "food grade" quality and for prevention and reduction of the impact on
environment and accordance to directive for packages and, on the national level, to
Government Oecision no. 621/2005. As those production respect the quality requirements for
this package type, concerning safety, health protection and hygiene of packaged products, the
heavy metals content have to have very low values.

Taking into consideration the low concentration of heavy metals in food grade packages, it was
necessary their detection, through analysis techniques of great precision and sensitivity, such
as atomic absorbtion spectroscopy (AAS), with graphite aven (for Pb, Cd, Cr content analysis)
or technique of hydrides generation (for Hg content analysis).

Within the experiments it was evaluated the four metals content, in the period 2004-2007, in the
most used packages in the food field: papers, cardboards and plastic materials.

Taking into consideration the present orientation in European Union to increase the weight of
reused packages, monitoring and verification of heavy metals content in packages, in Romania,
it is permanently in the public authorities attention in the process of market and environment
supervision.

Keywords: packaging, food, heavy metals

[P013]
Quality af Pre-cut Brined White Cheese as Affected by Madified Atmasphere Packaging

Celale Kirkin', Gurbuz Gunes, Meral Kilic
Islanbul Technical Universily, Turkey

Brined White cheese is usually sold as 500g or 1000g packages and cut into small pieces
before consumption. Pre-cut White cheese can be directly supplied to the final users for
convenience if quality is maintained. Modified atmosphere packaging (MAP) can prevent
microbial spoilage and quality 1055 in cheese. The objective was to determine eftects of MAP on
microbial, chemical and sensory qualities of pre-cut White cheese.

Commercial White cheese were cut into 2x2x2 cm pieces and packaged in difterent
atmospheres (M1: 0%C02/0%02/100%N2, M2: 0%C02/10%02/90%N2, M3:
75%C02/O%02/25%N2; M4:75%C02/10%02/15%N2; A: aerobic) or in brine as control. Total
plate count (TPC), lactobacilli, lactococci, yeasUmould count were determined during storage at
5±1°C. Sensory changes, TBARS, proteolysis, acidity, color, and texture profile analysis were
also evaluated.

Lactobacilli count was lower in CO2-containing packages. It decreased by up to 3.8-log in M4
after 7-weeks. O2 reduced TPC significantly. M4 resulted in 0.5-log lower TPC compared to
control after 7 weeks. MAP caused 2-4-log lower yeasUmould count compared to aerobic
packaging after 7 weeks while no growth was observed in control. Lactococci were not aftected
by packaging. Lactobacilli increased while lactococci and TPC did not change during storage.



Proteolysis was increased by 75%C02 in the presence of 10%02 while opposite effect was
observed when no O2 was present. Proteolysis decreased while TBARS increased during
storage. Packaging did not affect TBARS and acidity. Texture was not affected by packaging
type but decreased during storage. Presence of O2 caused higher a-values. MAP didn't affect
sensory attributes except for a small taste difference detected in M1 and M3 compared to
control after 7 weeks.

Qualities of pre-cut White cheese were maintained to a large extent by MAP (M3 and M4)
during 7-wk storage. Therefore, MAP may be used to preserve ready-to-eat White cheese as an
alternative for packaging in brine.

Keywords: modified atmosphere packaging, White cheese, pre-cut, ready-to-eat
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Aureobasidium pullu/ans, strain CH-1 (IChTM, Collection of Microorganisms) can grow an
synthesize extracellular exopolysaccharide pullulan from a wide range of carbohydrates
substrates. Therefore, it has enabled the use of carbohydrate wastes as substrates for
production of pullulan, such as peat hydrolysate [1]. The pullulans obtained at different
substrates were investigated by usually used analytical methods for polysaccharides (total acid
hydrolysis, periodat oxidation, methylation analysis), mass spectroscopy and 'H and '3C-NMR
spectroscopy. The obtained results were shown that the main structural characteristic of this
polysaccharide obtained at different substrates, is the linear chain that consist of (1-+4) and
(1-+6) linked glucopyranoses. The enzymatic hydrolysis, derivatization of obtained fragments
and mass spectroscopy proved presence of maltotriosyl and maltotetraosyl ('" 7 %) unit [2]. The
reason for considerable interest for production of this polysaccharide with Aureobasidium
pullu/ans are physical and chemical properties that make it suitable for a number of industrial
applications [3]. The pullulan is tasteless and odourless, soluble in water, oil-resistant and
impermeable to oxygen. As an agent able to reduce enzyme attack, and because of previously
mentioned properties, pullulan membranes or films are used as coating and packing materials
for food.

[1] Radulovié M., Cvetkovié O., Vrvié M.M., Jakovljevié D. (2002): Peat (Vlasina
Lake, Yugoslavia) as a substrate for pullulan biosynthesis with Aureobasidium pullu/ans,
strain CH-1, Journa/ of Enviromenta/ Protection and Ec%gy, 3(1) 205-209

[2] Jakovljevié D., Vrvié M.M., Radulovié M., Hranisavljevié-Jakovljevié M. (2001): Fine
structural analysis of the fungal polysaccharide pullulan elaborated by Aureobasidium
pullu/ans CH-1 strain. Serb. Chem. Soc., 66 (6), 377-383

[3] Shingel K.I (2004): Current knowledge on biosynthesis, biological activity, and chemical
modification of the exopolysaccharide, pullulan, Carbohydrate Res. 339447-460
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[P015]
Effect af modified atmosphere on calaur, drip lasses and tenderness in gas stunned light

lamb meat of Manchega Spanish breed
M.B. Linares, R. Bornez, H. Vergara'

UCLM, Spain
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In Spain, Manchego Lamb is the most favourite meat in Castilla-La Mancha region. Mostly
critical in meat retail is packing that preserves quality during storage.

The present work evaluated the effect of three different types of gases mixtures used in
modified atmosphere packaging systems (MA-A: rich in 02; MA-B: low CO; MA-C: not 02/high
C02) on Manchego light lamb meat quality at 7, 14 and 21 days post-packing. Lambs (n=10)
were gas stunned previous slaughter and measurements were determined on the Longissimus
dorsi to study the following parameters: colour coordinates (L', a', bOl, drip losses (DL) and
shear force values (SF; kg/cm2).

The MA-B (Iow COl showed the highest colour stability along all the storage times (not
significant differences), intermediate drip losses in the first week post-packing and a higher
tenderness jointly the MA-C after 21 days post-packing. However this last type reached the
highest water losses and poor-quality colour along the maturation time. The conventional
system (MA-A) caused important changes in colour coordinates (highest L* and b' values,
p<0.001) with ageing time, had lower drip losses (p<0.05) and meat resulted less tender
(p<0.001) at 7 d and at 21 d post-storage.

High oxygen level promotes great pigment oxidation and higher coordinates values than in the
others two packing systems (Linares et aL, 2006). Carboxymyoglobin is known to be a more
stable pigment against the discoloration than oxymyoglobin (Luño et aL, 2000) which contribute
to maintain a redder meat (higher a'). Regarding drip losses, CO2 concentration (>30%) in
addition to the CO2 gas inhalation by effect of stunning could favour the breaking of the tissues
(Linares et aL, 2008). SF were similar to that proposed by Lund et al., (2007) in pork packed
under the same high oxygen conditions (MA-A).

Linares, M.B., Bórnez, R., Vergara, H., 2006. Effect of type of stunning on lipid oxidation and
colour of light lamb meat. In: Proceedings' of 52nd International Congress of Meat Science and
Technology.185-186.

Linares, M.B., Bórnez, R., Vergara, H., 2008. Effect of stunning systems on meat quality of
Manchego suckling lamb packed under modified atmospheres. Meat Sci. 78(3), 279-287.

Lund, M. N., Lametsch, R., Hviid, M. S., Jensen, O. N. & Skibsted, L. H., 2007. High-oxygen
packaging atmosphere influences protein oxidation and tenderness of porcine /ongissimus dorsi
during chill storage. Meat Sci. 77(3), 295-303.

Luño, M., Roncalés, P., Djenane, D. & Beltrán, J.A., 2000. Beef shelf life in low O2 and high CO2
atmospheres containing different low CO concentrations. Meat Sci. 55, 413-419.
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[P016)
Meat quality af Manchega Spanish breed light lamb packed under a law carbon manaxide

level: Effect af stunning systems (Electrically vs Gas)
M.B. Linares, R. Bornez, H. Vergara'

UGLM, Spain

Sheep electrical stunning (Directive 93/119 EC) involves some inconv,nlences i.e.
haemorrhages, blood splashes or bone fractures which affect initial meat quality of light lamb
(Linares et aL, 2007). Gas methods have been recognized like a possible stunning alternative in
this specie because of its positive effect described in a previous research on suckling lamb
(Linares et aL, 2008).
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r
This study determines the effect of different stunning systems (electrically vs gas) on quality of
light lamb meat of Manchego Spanish breed packed in modified atmosphere under a low
carbon monoxide concentration (30%C02+69.3%N2+0.7%CO). Meat quality measurements
[pH, water holding capacity (WHC) and colour coordinates (l', Chroma)] were assessed on the
longissimus dorsi muscle at 7, 14 and 21 days post-packing.

Meat from gas stunned lambs (GSl) reached higher pH values in all the storage times (p<0.05,
0.01 and 0.001 at 7, 14 and 21 days post-packing, respectively). Also in this group (GSl) WHC
decreased (more water expelled) at 21 days post-packing (p<0.001) due to the easier exit of
water from tissues by effect of C02 stunning. In general l' and Chroma values did not vary by
effect of the different stunning methods.

According to described by some authors (Henckel et aL, 2002; Linares et al., 2007), the CO2
stunning is responsible of a decrease in glycogen level, causing a reduction in lactic acid
production, and a higher pH value is found at all storage times. Gas stunning induces an
intense breakdown in tissues which could involve easier exit of water from cells and the
subsequent decrease in WHC (more water expelled) (p<0.001) at 21 d post-packing (More &
Gill, 1987).

EU Coucil Directive 93/119/ on the protection of animals at slaughter time. Official J. Eur.
Commun. No. l340/21.

Grau, R, & Hamm, R., 1953. In P.J. Betchel, Musc/e as (ood. Food Science and Technology. A
series of monographs (1985). New York. Academic Press.

Henckel, P., Karlsson, A., Jensen, M. T., Oksjerg, N., & Petersen, J. S., 2002. Metabolic
conditions in porcine longissimus muscle immediately pre-slaughter and its influence on peri
and post mortem energy metabolism. Meat Sci., 62,145-155

Linares, M.B., Bórnez, R, Vergara, H., 2007. Effect of different stunning systems on meat
quality of light lamb. Meat Sci. 76, 675-681.

Linares, M.B., Bórnez, R, Vergara, H., 2008. Effect of stunning systems on meat quality of
Manchego suckling lamb packed under modified atmospheres.Meat Sci. 78(3), 279-287.

Moore, J. & Gill, C.O. 1987. The pH and display life of chilled lamb after prolonged storage
under vacuum or under CO2. New Zeal J Agr Res., 30, 449-452.
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[P017]
Physicochemical parameters of Manchega Spanish breed light lamb burgers: Effect of

storage time
M. Fernandez, R Bornez, H. Vergara'
University Castilla-La Mancha, Spain

Among the products obtained from Manchega breed sheep, raised in Castilla-la Mancha
(Spain), lamb meat is considered a luxury product. Nowadays there is a sharp decrease in
consumption of this meat, in spite of its organoleptic qualities. For this reason it is necessary to
obtain new lamb meat products in order to increase the consumption of this mea!.

The aim of this study was to determine the effect of storage time on physicochemical
characteristics of Manchega breed lamb burgers. Boned legs of lamb were obtained at 24 h
post-slaughter, ground and mixed with salt (1%). Burgers were shaped with a commercial
burger maker and stored at 2 ± 1°C. pH, colour coordinates (l', a' and b'), cooking loss (Cl),
and shear force values (SF; kg/cm2

) were assessed at 1, 4 and 7 days post-mortem.

pH and l' values did not vary with storage time. However, ageing time caused a significant
decrease (P<0.001) on the remaining parameters, except on b', which increased (P<0.001).

A decrease of redness in lamb patties had been associated with an increase of lipid oxidation
(Rhee et aL, 2003) and according to ledward, (1985) the accumulation of metmyoglobin during

L

ageing causes the 1055 of colour. Cl values (ranging from 30.53% to 23.62%) were similar to
those found by Sheard et aL, (1998) in beef burger. Structural meat damage due to mincing
could eXPlain the greater Cl (more than 30%) at initial time. SF and b' values showed an
inverse development with ageing time, which is in agreement with Wulf et al. (1997) who found
a negative correlation between both parameters in beef mea!.

ledward, DA 1985. Post-slaughter influences on the formation of metmyoglobin in beef
muscles. Meat Sci. 15, 149-171.

Rhee, K. S., lupton, C. J., Ziprin, YA & Rhee, K. C. 2003. Effects of sheep production systems
on oxidative stability of lean lamb patties. Meat Sci. 75, 701-706.

Sheard, P. R, Nute, G. R. & Chappell A. G. 1998. The effect of cooking on the chemical
composition of meat products with special reference to fat loss. Meat Sci., 49, 175-191.

Wulf, D. M., O'Connor, S. F., Tatum, J. D. & Smith, G. C. 1997.Using objective measures of
muscle color to predict beef longissimus tenderness. J Anim Sci. 75, 684-692.
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[P018]
Effect of hydrostatic high pressure on fatty acid composition of slices vacuum packed of

dry-cure ham and cooked ham
M. Clariana', J. A. Garcia-Regueiro, 1. Diaz

IRTA Monells. Food Technology, Spain

The application of high pressure as a food conservation technique is a well-known technology
from 1899 (Hite) (1). This technique offers some advantages in reference to other treatments of
conservation more conventional like heat, as its application in cured mea!. High pressure
application inactivates some enzymes and vegetative forms of micro-organisms without altering
the flavour, the colour and the nutritious value (2). But this new technique could induce lipid
oxidation during storage in meat products (3).

Slices of dry-cured ham and cooked ham were vacuum packed. These samples were divided in
two groups: samples pressurized at 600MPa, 15°C, 10 minutes and control samples. The
samples pressurized and control were matched and stored at different conditions. Group O was
freeze after pressurization (time O), group 1 was stored as commercial conditions for 25 days
(time 1), group 2 for 50 days (time 2); and group 3 was stored in dark at 4°C for 50 days (time
3). AII samples collected were stored at -20°C until analysis.

Fatty acids were analyzed as methyl esters by GC-FID by using a capillary column of stationary
phase BPX-70 (cyanopropylpolysiloxane) Total fatty acids, free fatty acids and fatty acids of
phospholipids were analyzed from C14:0 to C22:6 n-3.

The results showed that high pressure application did not affect in general to the fatty acids
percentages. However, small differences were observed for the araquidonic fatty acid (C20:4 n-
6) of free fatty acids fraction in dry-cured ham, this could be related to some degradation of
phospholipids because of the content of this fatty acid is higher in this lipid class. However, fatty
acid from phospholipids did not show changes for araquidonic. Total fatty acids percentages did
not show differences for all the fatty acids analyzed. The main conclusion is that the effect of
high pressure on lipid composition is very limited. However, the lipids could suffer changes on
physical structures and not in composition.

Acknowledgments: The authors thank the "Instituto Nacional de Investigación y Tecnologia
Agraria y Alimentaria (INIA)" through the "Subprograma Nacional de Recursos y Tecnologias
Agrarias en Cooperación con las Comunidades Autónomas" (Project: RTA04-026 and CPE03-
012-C3-3) and "Fondos Feder" for the financial support.
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[P019]
Selenium species in food supplements containing antioxidants

Petra Cuderman', Vekoslava Stibilj
Jozef Stefan /nstitute, S/ovenia

Consumption and production 01 lood supplements containing antioxidants, like coenzyme Q10
and selenium (Se), are increasing in recent years. These antioxidants have the ability to
enhance the immune system, effectiveness and memory, to prevent cardiovascular diseases
including lowering blood pressure, cellular protection and to protect against specific cancers.
Since Se deficiency causes a range 01 negative alterations and exes 01 it are harmlul to the
body, we decided to check whether Se content in mentioned lood supplements, which
nowadays overflowed the market, are in agreement with certified values. Further, these
supplements were analysed lor Se species present, while benelits to human health are in
strong correlation to chemical lorm consumed. Selenium is allowed to be present in lood
supplements (Directive 2002/46/ES, 2002) as inorganic Se (sodium selenate, "SOdiumselenite
and sodium hydrogenselenite) while Se in organic lorm is allowed to be added till the end 01 the
year 2009.

Selected lood supplements were digested and analysed lor Se content with HG-AFS. For Se
speciation analysis enzymatic hydrolysis with enzyme protease XIV was pertormed. Separation
01 soluble Se species (SeCys2, SeMet, SeMeSeCys, selenite and selenate) was achieved by
ion-exchange (anion Hamilton PRP-X 100 and cation Zorbax 300-SCX) chromatography and
detection was pertormed by UV-HG-AFS and ICP-MS.

Results showed that the obtained value 01 Se lor one selected product lar exceeded the
declared value, instead 01 10~g Se per tablet, 69~g 01 Se per tablet was measured. Declared
Se species in the same product was sodium selenite, but by doing speciation analysis we were
not able to detect it. About 95% 01 total Se corresponded to unknown Se species. In product
that does not have declared Se lorm added we were able to detect 60% 01 total Se (9~g Se per
tablet) as selenite. In third product 75% 01 total Se (14.5~g Se per tablet) was present as
SeMet, added as selenized medical yeast, as stated on the declaration. It is anxious that
determined Se species and its concentrations were different in each 01 tree selected lood
supplement. Therelore it would make sense to introduce control 01 Se content and its species
present in lood supplements to assure salety and quality 01 these products.

Keywords: lood supplements, antioxidants, selenium species

[P020]
Selenium uptake and species distribution in Se - enriched buckwheat

(Fagopyrum esculentum Moench)
Maja Vogrincic·,,2, Petra Cuderman', Ivan Kreft2, Vekoslava Stibilj'

1Jozef Stefan /nstitute, S/ovenia, 2Biotechnica/ Facu/ty, S/ovenia

Selenium is an essential element lor humans and lood is its most important source. Insufficient
doses 01 selenium result in deficiency problems while overdoses cause toxic reactions.
Deficiency problems could be avoided with consumption 01 selenium enriched plants. As a test

plant we've chosen buckwheat (Fagopyrum escu/entum Moench, cv. Darja). The aim 01 our
work was to find out how loliar addition 01 selenium affects the content 01 this element in parts 01
buckwheat plant, how it's concentration changes due to plant's growth period and to find out
which Se species are in seeds and leaves. Plants were sown in July on field in Klece,. At
flowering phase we sprayed one group 01 plants with sodium selenate (10 mgSe/L). First
sampling 01 both tested and control group was carried out 65 and the second sampling 79 days
alter sowing. Each sample was air dried and milled. Total selenium content in parts 01 plants
was analyzed by hydride generation atomic fluorescence spectrometry (HG-AFS), speciation
was made using HPLC-UV-HG-AFS and HPLC-ICP-MS. Results show that all plant parts in
control group contain low selenium values (5-45 ngSe/g dry matter), the majority 01 it in stems,
leaves, flower remains and unripe seeds. Selenium content in treated group was, regarding to
various parts 01 plant, 50- to 500-lold higher than in control group. The highest difference in
concentra tian between control and treated group is noticed in ripe seeds (Irom 6 to 3500 ngSe/g
dry matter). We can see very similar selenium distribution in plant parts in both control and
treated group. The difference in selenium concentration between two ripening times was not
significant. In extracts alter enzyme hydrolysis we lound -63 % 01 soluble Se in seeds and only
-14 % in leaves. The main Se species in seeds was SeMet (-60 % according to total Se
content) in leaves we lound less than 4 % Se(VI) according to total Se content. % 01 Se species
was the same regardless to plants growth lenght. For possible use 01 selenium enriched
buckwheat in human diet we should control loliar spraying and monitor selenium content in
seeds and diet.

••••••••••••••••••••••••••••••••••••
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[P021]
Effect 01 macronutrients and processing method on glycaemic indices of traditional pure

and mixed meals
S Ekanayake", R Widanagamage', U P K Hettiaratchi', J Welihinda2

1University of Sri Jayewardenepura, Sri Lanka, 2University of e%mbo, Sri Lanka

The Glycaemic index (GI) reflects the potential 01 starchy loods or meals to increase the blood
glucose. High GI loods increase the risk lactors 01 diabetes, cardiovascular diseases, obesity
and cancers. In the present study the effect 01 other nutrients on the potential 01 starchy loods
prepared using different processing methods to increase the postprandial blood glucose
concentration (i.e. GI) when given in a meal or singly was studied as this data is currently not
available.

The loods (21) studied were categorized as cereal based dry (04) or wet processed (12) [pure
(06) & as meals (06)], legumes (03, wet processed), tube!s or vegetable Iruits. (02, wet
processed). The protein (n=4) and dietary fibre (solublehnsoluble) were quantlfied wlth
standard methods (n=6). The Gis 01 the dry, wet processed and legumes were 65-54, 60-120
and 29-57 respectively.

The protein, insoluble and soluble dietary fibre contents 01 the loods varied Irom 11-74g, 1.4-
6.1g and 4.1-23.1g per 100g digestible starch respectively. Signilicant negative correlations
were observed with protein (r=-766; p<0.01), insoluble (r =-798; p<0.01) and soluble dletary
fibre (r = -679; p<0.01) contents 01 the loods. The Gis 01 the wet (except legumes) and dry
processed loods were significantly different (p<0.05). The protein, insoluble and soluble dietary
libre as per edible portions were not significantly different (p>0.05) clearly indicating that the
lactar contributing to high GI in wet processed could be the difference in the processing. In
legumes though wet processed, the significantly high (p<0.05) protein and insoluble dietary fibre
have contributed to the signilicant lowering in GI when compared to wet processed loods. Thls
indicates the significant lowering 01 GI in legumes is mainly due to the contribution Irom these
nutrients. The Gis 01 dry processed loods and legumes were not significantly different
(p=0.002). However, the soluble and insoluble dietary fibre and protein contents were
significantly different. Thus indicating the difference in GI is mainly due to the nutrients rather
than the processing method.

Acknowledgement: Financial assistance by International Foundation lor Science, Sweden (E-
3941/1) National Science Foundation (NSF/RG/2005/AG/10) and National Research Council
(05-03) 01 Sri Lanka is gratelully acknowledged.
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[P022]
Phenolic composition of methanolic extracts and hydrolysates of chocolate

A Belscak', D Horzic, D Komes, K Kovacevic Ganic, D Karlovic
Faculty of Food Technology and Biotechnology, Croatia

Recent evidence of the beneficial health effects of cocoa, due to its high content of bioactive
compounds, has proven that chocolate provides more than just a delicious treat for the
consumers. Literature data regarding the content of bioactive compounds in commercial types
of chocolate are lacking, which indicates the necessity for compositional analysis of these
frequently consumed products.

The objective of this study was to assess the phenolic content of methanolic extracts prepared
from seven commercially available chocolates with different cocoa solids content (dark,
semisweet baking, powdered and milk chocolate) and to compare the effect of acid hydrolysis
on the phenolic content of methanolic chocolate extracts.

The content of total phenols, flavonoids and flavan-3-0Is of selected products was determined
spectrophotometrically, while the phenolic and methylxantines composition was determined by
high performance liquid chromatography (HPLC-PDA). The highest content of total phenols
(32.03 mg GAE/g of defatted chocolate), flavonoids (16.60 mg GAE/g of defatted chocolate)
and flavan-3-0Is (10.48 mg (+)-catechin/g of defatted chocolate) was determined in dark
chocolate (88% cocoa dry matter), followed by dark chocolates with 72% and 60% cocoa dry
matter, semisweet, milk and powdered chocolate. In comparison with methanolic extracts,
hydrolysates showed significantly lower values of total phenol, flavonoid and flavan-3-01 conten!.
Opposite to the content of theobromine, as the most abundant phytochemical in chocolate
(12.64 mg/g of defatted chocolate with 88% of cocoa dry matter), the content of caffeine was
almost 10 fold lower in all chocolates. The most abundant polyphenolic compounds in chocolate
were EC and GC, with the highest values determined in dark chocolate with 88% cocoa dry
matter (1.87 and 1.13 mg/g of defatted chocolate, respectively).

The obtained results will be used to promote the production and consumption of chocolate rich
in natural antioxidants, thereby contributing to a complete modern diet which is often
inadequate.

Keywords: chocolate, hydrolysis, methylxanthines, polyphenols

[P023]
Analyses of drinking waters in Croatia: Are they an underestimated source of essential

minerals?
M. Piasek", M. Kovacina', J. Jurasovic', 1.Cecic2

, 1.Colic-Baric2
, J.Z. lIich3

'Institute for Medical Research and Occupational Health, Croatia, 2Faculty of Food Technology
and Biotechnology, Croatia, JFlorida State University, United States

Introduction: Increasing consumption of various bottled waters in Croatia could contribute to
higher intake of calcium (Ca), magnesium (Mg), potassium (K) and sodium (Na) providing
advantages and/or disadvantages for certain health conditions, like osteoporosis and blood
pressure. Our objectives were to assess: 1) concentrations of Ca, Mg, K, Na in various drinking
waters (including tap) available to Croatian consumers and compare them with the .Iabel-
declared values; 2) consumption of various waters and their contribution to Ca, Mg, K, Na Intake
in sample of Croatian women.

Methods: 43 kinds of drinking waters were analyzed, including spring (7), mineral (28), table (2)
and tap (collected from 6 sites). They were analyzed by flame-atomic absorption (Ca/Mg) and
emission (K/Na) spectrometry. Consumption of waters was assessed in 186 healthy Croatian
women, from 20-80years (mean±SD, 32.5±16.2years), by utilizing Food-Frequency-
Questionnaire adapted for assessing quality/quantity of drinking waters.

Results: The label-declared values for Ca, Mg, K, Na were comparable to the values analyzed
in our laboratory, for most of the waters (discrepancy<20%). However, some label-values
deviated up to 60-70% from the measured values for stated minerals. The declared values for
tap waters were not available. Participants on average consumed -1 L1day and 0.3L1day of .tap
and mineral waters, respectively. Based on our measured values, there was additional -15% of
Ca consumed, or 124mg/day and 22mg/day from tap and mineral waters, respectively. There
was additional 23mg/day and 11.5mg/day Mg; 33mg/day and 93.3mg/day Na; 3.3mg/day and
1.5mg/day K from tap and mineral waters, respectively.

Discussion: More research is needed to investigate discrepancies in mineral concentrations
between measured and declared values in some drinking waters. Drinking waters, particularly
mineral, could contribute to additional intake of Ca, Mg and Na, but much less of K. This should
be taken into account when analyzing population diet for those minerals. Manufacturers might
consider enriching some of drinking waters with K.

Funded by Croatian Ministry of Science, Education and Sports research grants
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Glucosinolate content and antioxidant activity of edible Brassica sprouts

M. Bagatta', L. Righetti', P. Ninfali2, M. Blasa2
, P. ROllin3

, R. lori'
'CRA - Centro di Ricerca per le Colture Industriali" Italy, 20ipartimento di Scienze

Biomoleco/ari, Universita degli Studi di Urbino &quot;Carlo Bo&quot;, Ita/y, J/COA-UMR 6005,
Université d'Orléans, France

The introduction of Brassicaceae seed-derived sprouts in the human diet provides a group of
health-promoting secondary metabolites, namely glucosinolates (GLs) and antioxidant
polyphenols. Systematically present in plants of the Brassicales order, GLs are naturally
hydrolysed by the enzyme myrosinase (P-thioglucoside glucohydrolase, EC. 3.2.1.147) into
isothiocyanates (ITCs), which are known to efficiently mitigate risks of degenerative diseases
such as cancer. Notwithstanding the steadily growing intake of Brassica fresh sprouts, there is a
lack of data as to GLs, phenols and flavonoids content and antioxidant activity.

This study reports data on the GLs of four freeze-dried Brassica sprouts (Brassica oleracea,
OD74 and OD22; Raphanus sativus Daikon and Sango obtained from seeds supplied by SUBA
& UNICO, Forli, Italy), determined according to the ISO 9167-1 method. Phenols, flavonoids
and antioxidant capacity determined by ORAC method were also measured on extracts
obtained by acetone percolation at 25' C or 60 'c.
Results showed that the total content of GLs was higher than the values reported in literature for
vegetables of the same species resulting 75, 51, 77 and 78 ~mol/ 9 d.w. for Brassica oleracea,
OD74 and OD22 and Raphanus sativus Daikon and Sango, respectively. Phenols, flavonoids
and ORAC antioxidants values were notably higher in Brassica sprouts than in the widely
consumed alfalfa or soy sprouts. Among the four Brassica sprouts, Sango showed the highest
concentrations of phenols, flavonoids and ORAC, likely beca use of the remarkable
concentration of anthocyanins and the low content of chlorophyll. Moreover, ORAC value of
Sango increased significantly up to 935 ~mol TE/ 9 dw (+ 24%) when the extract was obtained
at 60' C.

Our work shows that Brassicaceae sprouts have a potent antioxidant activity associated with a
high content of GLs, precursors to bioactive ITCs, which make these vegetables of interest for
health-promoting diets.

Keywords: Glusosinolates, Isothiocyanates, Brassica sprouts, Raphanus
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Glucosinolate content and antioxidant activity of woad (Isatis tinctoria L.) flower buds

consumed by rural people livin~ in Sicily around Mount Etna.
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France

Woad (Isatis tinctoria L.) is considered a medicinal plant, due to its anti-inflammatory properties,
but it is al50 a notable source of indole-type glucosinolates (GLs), which are easily convertible
into bioactive molecules. The most interesting of those GLs is glucobrassicin (GBS), the natural
precursor of indole-3-carbinol, an anticarcinogenic compound, particularly active against
estrogen-responsive tumours. Epidemiological studies suggested a protective effect against
breast cancer associated with a high intake of broccoli, due to a shift in estrogen metabolism.
Although woad is not considered as an edible vegetable worldwide, rural people living in Sicily
around Mount Etna are used to eating the flower buds collected from the spontaneous plants,
widespread in abandoned lands.

This study reports data on the GLs content, determined according to the ISO 9167-1 method,of
the freeze-dried flower buds of woad sampled at Pedara, Mount Etna (altitude 700 m a.s.l.) over
two years, in order to determine the GBS level ingested with the diet. The GBS content of the
woad sampled in 2007 and 2008 were 68.7±6.0 and 60.8±0.5 IJmol g" dw, respectively. These
values are about 60-fold higher than that of mature broccoli. The antioxidant activi!i' determined
by 2,2-diphenyl-1-picrylhydrazyl (OPPH) radical cation and expressed as Trolox equivalents
(TE) reached 8886 and 8578 IJmol TE/100 9 dw for the woad sampled in 2007 and 2008,
respectively.

This finding highlights that floral buds of woad represent an extremely interesting source of
dietary GBS, which should have protective effect against breast cancer, as suggested by
epidemiological studies on GBS-containing vegetables.

Since the availability of the fresh product is restricted to a short period of the year, freeze-dried
flower buds, which possess high GBS and high level of antioxidant activity, could be produced
and proposed as an ingredient in food supplements.

Keywords: Woad, Glucobrassicin, Indole-3-carbinol, Antioxidant
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Studies of CoQ10 and cyclodextrin complexes: solubility, thermo and photostability

M Milivojevic Fir', A Smidovnik, J Zmitek, M Prosek, L Milivojevic
Institute of Chemistry, Slovenia

Coenzyme Q10 (CoQ10), also known as ubiquinone or ubidecarenone, is a natural occured
substance involved in a variety of essential cellular processes [1]. Chemically it is composed of
a benzoquinone ring and 10 isoprenoid units in the side chain. Oue to its relatively large
molecular weight (863,34 g/mol) as well as to its hydrophobic nature, CoQ10 is poorly and
slowly absorbed from gastrointestinal tract [2].

Cyclodextrins are well known as inclusion-complexing agents for small and large molecules.
Having a hydrophilic outer surface and hydrophobic inner cavity gives it a unique ability to form
inclusion complexes with lipophilic compounds and increase their water-solubility, stability
and/or bioavailability [3].

The inclusion complexation of coenzyme Q10 with 13- and y-cyclodextrin in aqueous solutions
was prepared in order to improve the water solubility, thermo- and photo-stability. Complex
formation resulted in an increase in water solubility at pH 6.5 by a factor at least 104• The UV
light (A. = 254) and temperature together have a great effect on CoQ10 stability. After 120
minutes at 80 'C about 72.3 % of pure COQ10 was degraded. Thermo- and photo-stability was
strongly improved by complex formation, 79 and 65 % of CoQ10 remained unchanged. The
formation of inclusion complexes was evaluated using IR spectrometry, X-ray diffractometry and
TGAlOSC analysis.

••••••••••••••••••••••••••••••••••••
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European consumers have a negative attitude toward genetically modified food, which was
proven by numerous public opinion researches in Slovenia as well as the countries in the
European Union. Even though Slovenia has fully implemented regulations in relation to GMO it
is still clinging to the principie of caution. Nevertheless major debates on genetically modified
organisms (GMOs) started when Slovenia implemented the umbrella act concerning treatment
of GMO. The aim of this study was to analyze the social conditions for GMO issues in Slovenia.
Various quantitative and qualitative methodological tools were used. The results were shown
that consumers' opinion is directly correlated with fear of GMOs negative effects on health and
with psychological resentment against genetic operations in organisms. An individual attitude
and an attitude of the society are directly correlated with a level of reliable information. Negative
attitude toward GMOs is caused by insufficient and/or inappropriate informed public. As a
source of information the public trust scientists and professors more than media. The findings
suggest that the field of GMOs in food should be managed as a whole and interdisciplinary,
especially media play an important part in this issue. Therefore analyzing GMO market, media,
politics, opinion pool and other themes related to GMO should not be stopped at this point.
Trends of public opinion should be observed and co-natural development should be assured.

Keywords: Consumer, Genetically modified organisms, Media
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Characteristics of high carbohydrate diet in Korean patients with type 2 diabetes mellitus

Ji Eun Park', Yoon Jung Lee, Wha Young Kim
Dept nutritiona/ Sciences and Food Management, Ewha Womans University, Korea, Republic of

High carbohydrate diet has been associated with high prevalence of chronic diseases in Korea.
We have reported that type 2 diabetes mellitus patients (T20M) with metabolic syndrome
showed higher carbohydrate intake than T20M patients without metabolic syndrome. In this
study we tried to examine the characteristics associated with high carbohydrate diet. The
subjects were 599 T20M patients aged over 40 years, recruited from a diabetic clinic in Seoul.
Carbohydrate intake obtained by food frequency questionnaire was expressed per 1000 kcal
per day. Pearson's correlations between carbohydrate intake (/1000 kcal/day) and various CVO
risk factors were assessed. Association between carbohydrate intake and food consumption by
food group were analyzed to explain the characteristics of high carbohydrate diet. There were
positive correlation between carbohydrate intake and serum triglycerides (r=0.09, p<0.05), and
negative correlation with HOL-cholesterol (r=-0.143, p<0.001). This confirms that high
carbohydrate intake is associated with CVO risk factors of serum lipids. Negative correlation
was found belween carbohydrate intake and energy intake, which indicates that energy intake
decreased as carbohydrate intake increased.



•••••••••••••••••••••••••••••••••••

When we look at the association between carbohydrate intake and lood consumption by lood
group, negative correlations were lound with meat (r=-0.382, p<0.001), fish (-0.505, p<0.001),
milk (r=-0.155, p<0.001), egg (r=-0.271, p<0.001) and legume (r=-0.353, p<0.001) consumptlon.
On the other hand, a positive correlation with cereal consumption was lound (r=0.147, p<0.001).
AIso vegetable and Iruit intake decreased with increasing carbohydrate intake.

This study shows that T20M patients with high carbohydrate intake consume less amount 01
total lood, especiaJly protein/lat-rich loods, resulting in lower energy intake. On the other hand,
cereal intake is high. In concJusion, T20M patients with high carbohydrate dlet consume
extremely high percent energy (>65%) Irom carbohydratewith less vitamins and minerals.

(This work was supported by the second stage 01BK21 Project in 2008)
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Lactolerrin is an iron-binding glycoprotein known for its wide range 01 physiological lunctions
such as antimicrobial, antiviral, antioxidant, and its immunomodulatory activity.

The Lactolerrin content in milk varies depending on species. In cow's milk it ean be lound in the
range 01 0.1 to 0.4 mg/ml. Since Lactolerrin is sensitive to heat treatment, the amount in
pasteurised milk is much lower (0,04 mg/ml), and even totaJlydenatured In UHT-mlik.

In the European project GABRIEL, 895 Bavarian pupils in the age 01 7 to 11 years were
selected lor an intervention study with the aim to identify possible environmental lactors relatlng
to the development 01asthma and aJlergies. Therelore questionnaires were used to determine
the epidemiological status, and dust and milk usuaJly given to the pupils at home was sampled
by field workers. At BOKU Vienna 812 milk samples were analysed lor diflerent routlne
parameters such as total viable count, lat, lactose and protein as weU as lor thelr Lact?lerrm
concentration, using an ELlSA quantitation kit (Bethyl Bovine Lactolernn ELlSA Quantltatlon Kit
E10-126).

As a very interesting outcome it could be shown in that higher Lactolerrin levels in larm milk
samples correlate with low numbers in total viable coun!. By contrast, shop mllk samples w~lch
were lower in Lactolerrin yielded higher numbers in total viable coun!. This and other findmgs
and correlations wiJlbe shown and discussed.

Keywords: Lactolerrin, cows milk, immunology
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During the last lew years, due to the increasing drug resistance, emergence 01 uncommon
inlections and appearance 01 undesirable effects 01 antibiotics, antimicrobial properties .have
been reported more Irequently in a wide range 01 plant extracts and natural products In ~n
attempt to discover new chemical cJasses 01 saler antimicrobial agents (1). As a result 01 thls
effort, higher plants are nowadays known to effectively inhibit wide range 01 microbial

pathogens, especiaJly Gram-positive bacteria (2). Despite these findings, some aspects 01
antibacterial action 01 plant-derived products such as harmlul effect on beneficial human
microbiota are stiJl poorly known. Thus, we decided to evaluate Withania somnifera, the plant
with marked antimicrobial action that is used in India lor many years as a medicinal herb under
the name Ashwagandha (3,4), lor its selective in vitre inhibitory effect on growth 01 several
strains 01Gram-positive human pathogenic bacteria and bifidobacteria.

In this study, the antibacterial activity 01crude acetone extract Irom aerial part 01 W. somnifera
were tested in vitre against Bacillus cereus, B. subtilis, Bifidobacterium animalis, B. breve, B.
catenulatum, B. infantis, B. longum, Staphyllococcus epidermis, S. aureus, Streptocoeeus
pneumonieae, and S. pyogenes using disc diffusion method (5).

The results showed that W. somnifera extract was significantly more active against pathogenic
bacteria (diameters 01 inhibition zones ranging Irom 14.33 to 25.00 mm, average 20.45 mm)
than against bifidobacteria (diameters 01 inhibition zones ranging Irom 9.50 to 17.00 mm,
average 13.10 mm) at the concentration 01 2 mg/disc. Among aJl bacteria tested, S.
pneumoniae and B. animalis were the most sensitive and resistant species, respectively.

Acknowledgements: This research was supported by research projects MSMT 6046070901 and
CSF 525/08/H060.
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The purpose 01this work was to create a novel red composite 01plant extracts lrom commercial
sources 01plants raw materials, to test its antioxidant and antimicrobial activities in order to use
it as a biologicaJly active lood red coloran!.

The composite was prepared by the 10Jlowingprocedures: green tea leaves were extracted with
water at 70° C; the juice obtained Irom berries 01pokeberry plant was boiled twice to inactivate
toxic substances and mixed with the green tea extrac!. The obtained liquid mixture was
liltered, concentrated up to 25% dry matter and spray-dried. Antioxidant activity 01 the
composite was estimated according to the method 01 the lerric reducing ability 01 plasma
(FRAP). Antimicrobial activity 01the composites was examined against gram positive bacteria -
Staphyloeoeeus aureus, Rhodocoecus sp., gram negative bacteria - Esherichia eoli,
Pseudomonas aeroginasa; yeasts - Candida utilis, Saceharomyees fragilis, Sacharomyees
cerevisiae, Torulopsis sp., pathogenic lungi - Fusarium solani, Rhizoctonia sp., Streptomyces
glaucus 71MD.

The obtained composite was red dry powder with content 01 dry substances 95%. The
proximate chemical composition 01 this composite was found to be the 10Jlowing: phenolic
compounds-15.8%, pectin substances-18.0%, Iree aminoacids-16.3 %, soluble sugars-31.0 %,
organic acids-7.8% minerals-8%. The composite revealed high antioxidant activity and showed
only about 6 times less antioxidant potential than ascorbic acid. It exhibited ~igh antimicrobial
activity against gram positive bacteria Staphylococcus aureus and silght antlmlcroblal actlvlty
against - Esherichia coli and Candida utilis. The Content 01 red colouring substances in the
composite was equal to 41 9 per kg dry substances.

The composite Irom pokeberry and green tea extract which is rich in biologicaJly active
compounds and red colouring substances, may be successluJly used in the lood industry as a
natural lood red coloran!.
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Grapefruit is a plant with a number of nutritive constituents which is widely consumed around
the world. Recently, various biomedical properties have been described and studied. Our
laboratory, in particular, is interested in evaluating the antigenotoxic and anticarcinogenic
potential of grapefruit juice (GJ). In this report we show its capacity to inhibit the rate of sister
chromatid exchanges (SCE) induced by methyl methanesulfonate (MMS) in mouse. For this
purpose we organized 8 groups with 5 mice each (NIH males of 25 g) which were orally
administered as follows: a control group treated with 0.4 mi of water, three groups administered
with 100, 500, and 1000 mg/kg of GJ to determine its genotoxic potential, one group treated
with MMS (20 mg/kg), and the last three groups (used to determine the antigenotoxic potential
of GJ) were administered with 20 mg/kg of MMS and then with 100, 500, and 1000 mg/kg of GJ,
respectively. A tablet of bromo deoxyuridine was subcutaneously implanted to each animal to
obtain second-division cells, colchicine was injected 22 h later (and left for 3 h) to stop cell
division, then, bone marrow cells from both femurs were collected in order to reach a differential
staining between sister chromatids. The rate of SCE was determined in 30 second-division
metaphases per mouse, the mitotic index in 1000 cells per mouse, and the cellular proliferation
kinetics in 100 cells per mouse. The results showed that GJ was not a genotoxic and/or a
cytotoxic agent, also, that the mixture did not modify the cellular proliferation kinetics. On the
opposite, the administration of MMS increased the rate of SCE more than four times the control
level, and reduced the cellular proliferation kinetics. When we tested the effect of GJ on the
MMS damage our results with the three tested doses indicated a significant reduction in the
level of SCE, which almost reached the control value, however, no modification was found with
respect to the mitotic index and the proliferation kinetics. Our results established a significant
protection of GJ in mouse on the SCE induced by MMS, a well known mutagen and carcinogen,
and point to the importance of further research about its biomedical properties.

Keywords: Grapefruit, MMS, sister chromatid exchange
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Impact of a Multispecies Probiotic Product on Intestinal Histology and the Expression of

Different Marker Genes tor Cell Activity in Gut Tissue of Weaned Piglets Used as an
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Introduction: The texture of mucosa, predominantly in the small intestine, is often used as an
indicator for nutrient absorption, where villus height is positively correlated with nutrient intake
level. Therefore the study aimed on evaluating possible effects of probiotics on gut morphology,
employing two different methods to examine histological as well as molecular (mRNA
expression) changes.

Methods: In a trial applying four feeding groups with 12 weaned piglets each, the inftuence of a
multispecies probiotic product (PRO, lxl09 CFU/kg), the carrier substance inulin (INU, 0.4%) or
a combination of both (COM) were tested in comparison to a control group (NEG) fed a
standard basal diet without growth promoting additives. After four weeks of feeding intervention
tissue samples Uejunum, ileum and colon) were obtained from carcass for histological
measurements (villus height, crypt depth) and expression analysis of marker genes (caspase3,
CDK4,IGF1).

Results: In jejunum PRO tended to increase villus height (p<O.l O), which was in agreement with
an upregulation of the cell-cycte marker CDK4 (p<0.10) along with an almost unchanged
apoptosis marker gene (caspase3). Though the express ion of CDK4 was increased in COM
(p<0.05), no changes in villus height were observed due to a concomitant numerical
upregulation of caspase3. No significant differences were noted in villus height measured in
ileum and crypt depth in colon, however, expression of caspase3 was increased in ileum of
PRO compared to COM (p<0.10). In colon PRO exhibited significant upregulation of CDK4 and
the growth factor IGFl but caspase3, too, had the highest result (+19% compared to NEG).

•••••••••••••••••••••••••••••••••••

Conclusion: The results obtained by histological analysis are in good agreement with the gene
expression analysis data, showing an increase of villus height in the jejunum of PRO together
with an upregulation of CDK4. Therefore probiotics may induce a positive effect on jejunal
digestion capacity.

Keywords: probiotics, piglet, morphology, intestine
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Introduction: Biogenic amines (BAs) are contaminants of ingested food and may be generated
additionally by intestinal microftora through decarboxylation of free amino acids. High intestinal
contents of BAs may negatively affect growth rate and immune functions on a short and long
term view. Therefore, the present model study was designed to evaluate potential in vivo effects
of probiotics on intestinal formation of BAs.

Methods: The experiment comprised four different groups with 12 healthy, weaned piglets each
(initial body weight of 9.2 kg), which were fed the following additions to a standard die!: Control
group (N): no additions. Probiotic group (P): lxl09 CFU per kg of a multispecies probiotic
formulation. Inulin group (1): 0.4% inulin. Combination group (C): probiotics plus inulin at doses
like in group P and 1, respectively. After 28 days of feeding the different supplements, animals
were slaughtered and digesta samples were taken from stomach, jejunum, ileum and colon. BA
contents in chyme samples were quantified using a HPLC.

Results: Statistically significant differences in BA concentrations were observed in stomach
only, where group P showed lower values than group N, C and I (p<0.05), mainly due to
reduced contents of agmatine and ethanolamine. In addition, diets fortified with probiotics
showed higher contents of tyramine in the ileum. Furthermore, in colon, isopropylamine was
increased in P. Total quantity of BAs, however, did dot differ with respect to treatment in neither
intestinal section (overall mean: 50 mmol/kg dry matter).

Conctusion: Although probiotics and/or inulin revealed some changes in digesta contents of
certain BAs, the retrieved results do not allow conctuding on a systematic effect of added
probiotics on intestinal fonmation of BAs.

Keywords: probiotics, piglet, biogenic amines, intestine
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From the ancient history, the consumption 01 hot watery inlusion 01 tea leaves have been
replacing the essential allowance 01 Iresh water, which plays a majar role in the uptake 01 a
number 01 nutritional and toxic trace elements in human diet (1). During the last decades, the
usage 01 local tea alternatives is highly increasing (2).

Thus we decided to compare the contents 01 9 elements in hot watery inlusions 01 tea and
lollowing 10 lar daily consumption similarly prepared plant species: l/ex paraguariensis A.St.-Hil.
(maté, Aquiloliaceae), Aspalathus linearis (Burm. l.) Dahlgren (rooibos, Fabaceae), Cyclopia
intermedia Meyer (honeybush, Fabaceae), Matricaria recutita L. (chamomile, Asteraceae),
Hibiscus sabdariffa L. (Malvaceae), Rosa canina L. (rase hip, Rosaceae), Ginkgo biloba L.
(Ginkgoaceae), Cymbopogon citratus (DC. ex Nees) Stapl. (Iemongrass, Graminae), Aloe vera
L. (Aloaceae) and Panax ginseng CAMey. (ginseng, Araliaceae).

The content 01 B, Cu, Fe, Mn, P, Zn, and Ca, K, Mg, has been analysed by inductively coupled
plasma optical emission spectrometry and atomic absorption spectrometry respectively, in both
inlusion and raw material in each sample.

The results show that the contents 01 all the species are signilicantiy different Irom tea. The
greatest amounts in inlusions were determined in those 01 maté and hibiscus (B, Mg, Mn, Ni, Zn
and B, Ca, Cu, Fe, K, Mg, Mn respectively) lollowed by chamomile and ginkgo (B, Ca, Cu, Fe,P
and B, Ca, Cu, Mg respectively). Rase hip, lemongrass rooibos and honeybush were poor in all
the elements with exception 01 Ca, Irom which tea is the poorest species in our research. The
most abundant lar human diet is maté, whose Mn content (over 15 mg/L) can cover whole
recommended daily allowance (2 - 5 mg/day) (3,4).

The detected amounts confirm that the daily consumption 01 more than 1 litre 01 these inlusions
could reach to the human recommended daily allowance 01 certain elements analyzed during
this study.

1. Nkono N. A. & Asubiojo O. 1.(1997). Trace elements in bottied and soft drinks in Nigeria - a
preliminary study. Science ofthe Total Environment, 208(3), 161-163

2. van der Vossen H. A. M. & Wessel M. (2000). Plant Resources of South-East Asia No 16.
Stimulants. Leiden: Backhuys Publishers

3. Street R. et al. (2006). The status 01 micronutrients (Cu, Fe, Mn, Zn) in tea and tea inlusions
in selected samples imported to the Czech Republic. Czech Journal of Food Sciences, 24(2),
62-71

4. National Research Council (1987). Subcommittee on the 10th Edition 01 the RDAs, Food and
Nutrition Board, Commission on Lile Sciences. Recommended Dietary Allowances, 10th ed.
Academy Press, Washington D.C.
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Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous environmental pollutants produced
mainly by high-temperature reactions, such as incomplete combustion. Some 01 them are
human genotoxic carcinogens. Benzo(a)pyrene is the marker used lar evaluation 01 the
carcinogenic risk 01 PAHs in fish samples [1J. Recentiy, the European Union established a
maximum level 01 2 ng/g wet weight lar benzo(a)pyrene in muscle meat 01 fish [2J. PAHs are
absorbed by lish via the gills and body surface but also by ingestion 01 lood or through
contaminated sediments. However, the suitability 01 benzo(a)pyrene as an indicator 01
carcinogenic PAHs has been questioned by new findings on the presence 01 more potent PAHs
such as dibenzo(a,l)pyrene with a carcinogenic potency approximately 100 times that 01
benzo(a)pyrene [3J.

The main aim 01 this work is to evaluate the salety 01 one 01 the fish species more consumed
by Portuguese population, Horse mackerel (Trachurus trachurus) in what concerns the 16
PAHs, regarded as priority pollutants by the U.S. EPA, and dibenzo(a,l)pyrene. To can attain
this goal, analytical strategies based on microwave-assisted extraction and the QuEChERS
method [4J coupled with liquid chromatography with f1uorescence and photodiode array
detection were developed. These approaches 01 extraction support sustainable development as
they permit the use 01 lower toxicity solvents, require less energy and solvent than conventional
processes, while generating lewer wastes.

The optimized analytical protocol was applied lar quality control 01 Iresh fish samples soId in
markets 01 the Oporto Metropolitan Area (Portugal).

1. U.S. EPA Guidance lar Assessing Chemical Contaminant Data lor Use in Fish Advisories,
vol. 1, document EPA 823-B-00-007, Washington, DC, November 2000.

2. Commission Regulation (EC) 208/2005 2-4-2005 amending Regulation (EC) 466/2001 as
regard PAHs, 011. J. Eur. Union, No. L34/3 8-2-2005.

3. Okona-Mensah KB, Battershill J, Boobis A, Fielder R (2005) Food Chem Toxicol 43:1103-
116.

4. Lesueur C, Knitti P, Gartner M, Mentler A, Fuerhacker M (2008) Food Control, 19:906-914.
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II consumed mOderately, Iried loods provide important nutrients to our die!. Moreover, a
balanced quantitative and qualitative intake 01 latty acids can reduce cholesterolemia and
lipoprotein oxidability, among other important health concerns. The recent issue on biodiesel is
taking vegetable oils prices to historic levels in world markets. The lood oil industries are being
enlorced to revaluate their products in arder to provide the consumer with high quality blends
based on lower cost lormulations.

In Portugal, sunflower and soybean blends are traditionally consumed, but in other countries,
rapeseed, corn and peanut oils are very popular. Several studies on Irying stability 01 vegetable
oils have been published over the years but most are performed under extreme conditions, not
always directly correlated with real Irying situations. Therelore, the objective 01 this work was to
compare the Irying performance 01 these vegetable oils at 180°C, 8 hours /day, with consecutive



cycles of French fries and traditional frozen products. Samples were collected every 4 hours,
until a total of 25% polar compounds was achieved, the single limitation for compulsory
discharge within EU. Besides evaluating the oils behaviour under frying and the fried products
acceptance, the bath was also evaluated for acidity and fatty acid composition.

Under the assay conditions, sunflower oil was the first to achieve the rejection point, with 28h of
frying, followed by soybean (30h) and corn (32h), while both rapeseed and peanut achieved
44h. The results were further discussed in terms of acidity, fatty acid composition, including
trans, and consumer's acceptance in terms of flavour. Based on these findings, the
development of new formulations is expected to be profitable for both industry and consumers:
the addition of rapessed and/or peanut oil will improve oil stability while providing the
consumers with healthier oils in terms of fatty acid composition.
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Since vegetable proteins are considerably cheaper than muscle proteins, they are frequently
used as meat extenders in order to reduce the cos! of the final producto Due to several
interesting characteristics, soybean is reported to be the most widely used vegetable protein in
the meat industry. Nevertheless, soybean is included in the group of 12 ingredients potentially
allergenic, which should therefore be labelled according to the Codex Alimentarius FAO/WHO
and the European Commission (Directive 2003/89/EC). In fact, it has been described that
amounts of soy bellow 0.1 % and 1% (w/w) can lead to allergic reactions in sensitive consumers
(1).

The analytical methods used for soybean detection in foods rely mainly on protein and DNA
analysis. However, it has been referred that protein-based methods can be significantly less
sensitive in the evaluation of thermally processed foods because of protein denaturation.
Recently, the analysis of DNA coupled with polymerase chain reaction (PCR) presents a fast,
sensitive and highly specific alternative to protein-based methods.

The aim of the present work was to develop PCR techniques able to identify soybean in highly
processed meat products. Specific primers designed for soybean detection based on the lectin
gene were used. The methodology was optimized using reference binary samples with different
known percentages of pork meat and soybean protein, prepared in the laboratory. To evaluate
the effect of thermal treatment, identical binary mixtures were submitted to heat treatment in an
autoclave at 121°C for 5 mino

Results showed that detection of soybean was successful in all raw mixtures until the level of
0.1%. Regarding the autoclaved samples, detection was only achieved for levels 2: 0.5% of
soybean, probably due to thermally induced DNA degradation. Several commercial samples of
Frankfurt or Frankfurt like sausages were tested to detect the presence of soybean in
compliance with the label statements.

(1) S.J. Koppelman, C.M.M. Lakemond, R. Vlooswijk, S.L. Hefle, Detection of soy proteins
in processed foods: literature overview and new experimental work, J. AOAC Inl. 87
(2004) 1398.

Keywords: Polymerase chain reaction , processed meat products, soybean protein, sausage
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Healthy nutrition is today at about 25% of the population in Hungary a substantial viewpoint
when buying food products. The probiotic dairy products (yoghurt, kefir) have already been on
the market for several years now and their turnover shows a growing tendency.

Regarding the development of products based on probiotic vegetable juices we made a
questionnaire survey at 206 consumers with the following topics examined: consumers'
behaviour related to healthy and diversified nutrition, knowledge of the concept "probiotic",
knowledge and popularity of vegetable juices, consumers' sources of information as regards
healthy nutrition as well as exploration of the people's willingness to pay.

Market success of a new product is influenced mainly by its pleasure value (4,03 points on the
f¡ve-grade Likert scale). Among the respondents there is an explicit intention for healthy nutrition
(3,90). When a new recipe or foodstuff is tested in the family, 3,72 average value can be
attached to the importance of health preservation and up-to-date nutritional composition while
willingness to bear the relevant extra expenses is somewhat lower (3,67 point).

3,9% of the respondents drinks vegetable juices almost every day and 9,7% several times a
week; further 20,9% consumes it weekly or fortnightly. Regarding product development it
provides some confidence for the future that 20,4% of our respondents plans to increase
vegetable juice consumption.

Investigating the knowledge of the concept and advantages of the probiotic products 19,9%
knows them completely and 28,2% in parto 53% of the consumers were fully aware of the
positive effect made on the digestive process.

In addition to the10-:'20% plus price accepted by the consumers the two key factors of making
successful product development are the favourable sensorial quality and the fine tuned
consumer communication that can strengthen health awareness.

Keywords: probiotic foods, consumer perception, healthy nutrition , consumer behaviour

[P040)
Capsaicinoid And Non-Pungent Capsaicinoid From Hot And Sweet Pepper Varieties.

A Preliminary Study For The Exploitation ot Food Industrial Wastes.
L. BARDI', B. BERGESIO'· , F. ROSSO", F. ZOPPELLARI'

'CRA-RPS, Italy, 20RTOAMICO, Italy

The great value of pepper (Capsicum spp.) fruits in the human health and diet is mainly due to
the elevate amount of antioxidant constituents and their health-promoting properties. These
positive effects are related to the presence of substances, as vitamins, carotenoids and
phenolic compounds, widely distributed in vegetables and fruits, and capsaicinoids, that are
produced only by the genus Capsicum. Capsaicinoids are responsible, in chili pepper, for the
hot taste and spicy flavor. In pharmaceutical and medical researches they are highly valued for
their antimutagenic, antioxidant and antitumoral properties. Recent studies showed that sweet
pepper contains large amount of similar compounds, named capsiates, without pungent taste
but with the same properties of capsaicinoids.

The most part of pepper production is consumed as fresh fruit, but in the last years, as a result
of the consumer demand, the production of food 'ready to eat' is increasing and consequently
the production of industrial wastes too.

In this study we determined the antioxidant activity and the capsaicinoid and capsiate content in
the edible and not-edible (placenta, white ribs and seeds) tissues of hot and sweet peppers to
evaluate the biochemical value of food industrial wastes from pepper processing. Capsaicinoids
and capsiates were quantified by HPLC analysis. The antioxidant activity (TEAC) was detected
for both hydrophilic and lipophilic antioxidant compounds.
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The higher amount 01 capsaicinoids and capsiates is located in the placenta and white ribs 01
hot and sweet peppers respectively, while pulp and seeds presents a lower content. In general
the production 01 tissues rich 01 compounds like capsaicinoids, as placenta and white ribs, is
about fifty times higher in sweet pepper than in hot pepper.

In conclusion the antioxidant activity reveals the higher nutritional value 01 the edible part while
the not-edible tissues are rich in compounds like capsaicinoids.

Keywords: CAPSAICINOIDS, ANTIOXIDANT ACTIVITY, PEPPER, HPLC
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Antioxidative potential of root extracts from certain Ranunculaceae species

Jan Malik\ Marie Sajlrtova·2, Ladislav Kokoska'
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Fundamentals of the ASCR, v.v.i., Czech Republic

During the past years, the discussion about blocking free radical production processes and
oxidative stress, which are responsible lor the damage of lipid-containing structures, DNA and
proteins contributed to ageing and pathogenesis 01 several human diseases, including certain
types 01 cancer, induced the escalating attention lor natural antioxidants lor its role in potential
prevention against the biological oxidants action (1, 2). The plant family Ranunculaceae
comprehends various species 01 worldwide traditionally used species lor medicinal purposes,
whose marked biological activities have previously been published in a number 01 studies (3, 4).

Thus we decided to evaluate antioxidative potential 01 15 samples 01 ethanol extracts obtained
from roots 01 Aconitum spp., Actaea spp., Anemone spp., Cimicifuga spp., Eranthis spp.,
Ranunculus spp., Thalictrum spp. and Trollius spp. using the in vitro 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical scavenging assay (5). Trolox and ascorbic acid were assayed as
standard relerence materials.

Our results showed that the efficient concentrations of retarding 50 % of oxidative radicals
(ECso) varied Irom 22.91 to 368.57 ¡Jg/ml. The strongest activity with ECso 22.91, 30.77 and
38.13 ¡Jg/ml possessed Anemone hupehensis Lemoine, Actaea spicata L. and Cimicifuga
europaea Schipcz., respectively, suggesting these species as prospective sources of plant-
derived antioxidants.

1. Yu SP. Physiol Rev. 74,139 (1994)

2. Frankel EN et al.: J. Sci. Food Agric. 86,1999 (2006)

3. Li RW et al.: J Ethnopharmacol 85, 27 (2003)

4. Jodynis-Liebert J, et al.: J Ethnopharmacol 97, 351 (2005)

5. Magalhaes LM et al.: Anal. Chim. Acta 613,14 (2008)

This research was supported by Czech Science Foundation (Project No. 525/08/1179).

Keywords: antioxidative activity, Ranunculaceae, root extract, DPPH
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Health, Convenience or Price? Effect on Seef Preferences in a Developing Country

S Schnettler·', D Fica', N Sepúlveda', M Denegri2
'Oepartamento de Producción Agropecuaria. Universidad de La Frontera, Chile, 20epartamento

de Psicología. Universidad de La Frontera, Chile

Introduction

Just as in developed countries, in Chile beel consumption has dropped. This is linked to a
growing concern lor health, an increased demand for easy-to-prepare products, relative

·1

l

changes in prices and consumer preferences. On this basis, the importance 01 lat content (5,
10%), convenience (Iresh, pre-roasted) and price (US$/kg: 3.95 and 5.90) in the purchase of
beel and consumer segments in Temuco (38°45'S, 73°03'W), Region 01 the Araucania, Chile
were determined.

Methods

Surveys were given to 400 supermarket shoppers. Those surveyed ordered according to their
prelerences eight combinations 01 levels of each attribute in a conjoint analysis designo A
marginal willingness to pay lor meat with less fat was lound. Hierarchical clustering was used to
distinguish consumer segments.

Results

In the total sample the fat content was more important that convenience or price. Three
segments with differences in the importance 01 these attributes were distinguished (PSO.001):
the largest (52.0%) placed great importance on the lat content, the second (32.3%) on
convenience, the smallest group (12.3%) on price. Seel with a 5% lat content was prelerred, but
the willingness to pay lor leaner meat was negligible. Only the group sensitive to price prelerred
pre-roasted meat (Table 1). The groups presented differences according to education (PSO.001)
and socioeconomic group (PSO.05) (Table 2). No differences according to gender, age,
composition 01 the home or ethnic group were observed (P>0.05).

Discussion

The results conlirm the preoccupation with health and the rejection of lat in the purchase 01 beel
in a developing country. Contrary to reports in developed countries, easy-to-prepare beef (pre-
roasted) is rejected, probably to do with the freshness of the product.

Key words: Seel, health, convenience, prices, conjoint analysis, market segments, Chile.
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Table 1. Importance (%) of the attributes: fat content, convenience and price, in the decision to
buy beef, utility of each attribute level and marginal willingness to pay (WTP) for beef with a
lower fat content obtaíned through Cluster analysis, ín the Araucania Region of Chile.
November, 2007.

Total Group 1 Group 2 Group 3 Utility
sampl F Sigo numbers in
e n = 208 n = 49 n = 143 the different

levels from an
Importance of attribute with

a negative
the attributes sign indicate

Fat content 43.9 59.4 a 26.1 b 27.5 b 1081.547** 0.000
utility loss for
the consumer.

Convenienc 36.3 25.0 b 25.5 b 56.4 a 435.262** 0.000 Means
e followed by

Price 19.8 15.6 b 48.4 a 16.1 b 341.179** 0.000
the same
letters in each

Utility for each row are not
statistically

attribute level different
between each

5% fat 1.4675 1.9976 a 0.8010 b 0.9248 1163.170** 0.000 other

b according to
the Tukey's

10%fat -1.9976 b -0.8010 -0.9248 1163.170** 0.000 multiple
1.4675 a a comparison

test (p ~
Raw 1.0944 0.8137 b -0.1122 1.9161 389.792** 0.000 0.05).

c a statistically
significant at

Pre-roasted -0.8137 b 0.1122 a -1.9161 389.792** 0.000 P < 0.001. *
1.0944 c statistically

significant at
U$3.95/kg -0.7837 a -1.5000 -0.8392 5.501* 0.003 p < 0.05.

0.8913 b a

U$5.90/kg -1.4856 a -3.0000 -1.6783 5.850' 0.003
1.7400 b a

WTP for 0.9288 1.2846 a -0.0005 0.7295 25.341" 0.000 Table 2.
less fat c b Social-

demographic
characteristics of groups with statistical significances obtained with cluster analysis and
statistical differences obtained via chi-square analysis, Araucania Region of Chile. November,
2007.
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Total Group Group Group 3
1 2

sampl n = 143
e n =208 n =49

Education P = 0.000

Elementary incomplete 2.8 1.4 6.1 3.5

Elementary complete 9.0 7.2 26.5 5.6

Secondary incomplete 7.3 4.8 12.2 9.1

Secondary complete 32.8 33.7 24.5 34.3

Technical college 3.5 5.3 2.0 1.4
incomplete

Technical college 20.3 21.6 18.4 18.9
complete or university
incomplete

University complete or 24.5 26.0 10.2 27.3
higher

Socioeconomic group P = 0.003

ABC1 (upper and middle- 32.0 34.1 18.4 33.6
upper)

C2 (middle-middle) 34.3 37.0 26.5 32.9

C3 (middle-Iower) 23.5 20.2 28.6 26.6

D (Iower) 10.0 8.2 26.5 7.0

E (very low) 0.3 0.5 O O

P value is the asymptotic significance (bilateral) obtained by Pearson Chi2 Test.

Keywords: Beef, Health, Convenience, Prices
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The Effects Of Certain Prebiotics On The Resistance To Acid, Bile And Cold Storage Of

Lactobacillus acidophilus And Bifidobacterium bifidum
Ayla Sener*, Ayhan Temiz

Hacettepe University, Food Engineering Department, Turkey

In this study, the effects of certain prebiotics on the resistance to acid, bile and cold storage of
Lactobacillus acidophilus ATCC 4356 and Bifiobacterium bifidum ATCC 15696. The tested
prebiotics were chosen according to the effects of prebiotics on the growth performance of
probiotic cultures. Fructooligosaccharide and inulin were tested for L. acidophi/us and
galactooligosaccharide and soybean oligosaccharide were tested for B. bifidum. Carbohydrate-
free De Man, Rogosa and Sharpe Medium (MRS) and Reinforced Clostridial Medium (RCM)
were used as basal media in all analysis for L. acidophi/us and B. bifidum, respectively. The
effect of prebiotics on bile resistance was evaluated by determining reduction in viable cell
numbers of the probiotic strains after incubation in 0.5% bile solution for O, 3, 6 and 24 h. The
effect of prebiotics on acid resistance was tested at pH 1.0, 2.0 or 3.0 and evaluated by
determining reduction in víable cell numbers after incubation at 3rC for O, 0.5, 1, 2 and 3 h.
The effect of prebiotics on the stability of the probiotic strains during cold storage was tested at
4±1·C (in a refrigerator) and -25±1·C (in a freezer) for 28 days. The results showed that acid
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resistance of L. acidophilus and B. bifidum were increased by inulin and galactooligosaccharide,
respectivély. L. acidophilus was more resistant to acid than B. bifidum. No viable cell was
determined at pH 1 in all samples. There was no effects of tested prebiotics on the bile
resistance of L. acidophilus. Whereas no viable cell was determined by soybean
oligosaccharide, there was 3 log reduction in the viable cell numbers of B. bifidum by
galactooligosaccharide after 3 h incubation in 0.5% bile solution. The tested prebiotics had no
effects on the cold storage stability of the probiotic strains and there was no a significant
difference between the samples.

Keywords: Prebiotics , Probiotics , Bile tolerance , Acid resistance
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The assessment of protective effect of Glycomacropeptid (GMP) on Dental erosion at

different concentrations and exposure times
A Setareh Nejad', A Kanekanian, A Tatham

University of Wa/es Institute Cardiff, United Kingdom

Introduction Worldwide, the consumption of sugary foods, soft drinks and fruit juices has
increased in recent decades and this has been associated with an increase in dental problems
such as caries and erosion.

Aim: To investigate the protective effect of various concentrations of Glycomacropeptide (GMP)
and different exposure times to it on acid erosion.

Method: Hydroxy Apatite (HA) was used as a tooth model for the experiments (n=30). Two
groups, each with fifteen samples of 20mg HA were prepared. The first group was used to
assess the effect of different concentrations. Triplicate samples were treated with one of the
different concentrations of GMP, 5, 10, 15 and 20mg/ml, for 20 minutes and the other three
samples were kept as the control. HA was washed with distilled water following the removal of
GMP and a Citric Buffer, pH 4.2 as an erosive solution, was added. The same experiment was
repeated using one concentration of GMP, 5mg/ml, at different exposure times, 10,20,30 and
40 minutes. Calcium, phosphate and protein concentrations in the erosive solution were
determined by using atomic absorption spectroscopy, a calorimetric method and the BCA
method respectively, to measure HA mineralloss and protein adherence.

Results: It was shown that 10 mg/ml GMP at 20 minutes was the concentration and exposure
time for optimum erosive protection- -45% protection, compared with the control group.

Discussion/Conclusion: The findings indicate that GMP may playa significant role in the
protection of tooth mineral against acid erosion. Furthermore, higher GMP concentrations and
longer exposure time than the optimum amount would not increase the protective effect.

Keywords: Glycomacropeptide, dental erosion, dental protection, time exposure/concentration
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Effect of storage and packaging on polyphenols, carotenoid and HMF content of

commercially filled orange juice
K Trost', A Golc Wondra

Laboratory for Food Chemistry, Nationallnstitute of Chemistry, Slovenia

The effect of time and packaging on the content of individual phenolic compounds, individual
carotenoids and HMF was studied. Samples were taken from two commercial filling and
packaging lines filling the same product. First packaging line was aseptic carton line and the
other glass line working on hot fill technology. Volumes of samples from both lines were 200 mI.
Samples were stored in thermostat at 30 -C in the dark until frozen on -20-C. Two HPLC
methods were modified in order to fit samples and system used. Gradient HPLC-VIS method
was used to determine individual carotenoid content and gradient HPLC -UV method was used
for simultaneous determination of HMF, hydroxycinnamic acids and f1avanones in orange juice.
In six months thermostat storage time individual carotenoid concentrations decreased mino 10%

for lutein, 30 % for 13-cryptoxanthin, 40% for 13-carotene and up to 60% for zeaxanthin. P_
coumaric acid concentration increased up to 18 % and ferulic acid concentration up to 120 %.
Observing flavanons, narirutin concentration did not change with time, eriocitrin concentration
decreased for 20% and hesperidin concentration up to 37%. HMF concentration increased
during storing time from almost zero up to 3 mgll. Although there are apparent differences in
concentration changes during storing time, statistical difference could not be determined
between different packaging.

Keywords: orange, carotenoids, phenols, storage
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Anthocyanin Profiling of Slovenian and Foreign Wines by Gradient HPLC- VIS

K Trost', A Golc Wondra
Laboratory for Food Chemistry, Nationallnstitute of Chemistry, Slovenia

Red wines are known to be a reach source of anthocyanins. It is also known that anthocyanin
concentration is also strongly connected to the grape variety, regional climate conditions,
processing and storing conditions. Anthocyanins are also easily destructed by oxidation. Five
anthocyanidins were identified in wine: cyanidin, peonidin, petunidin, delphinidin and malvidin.
They are glycosilated with three: - 3 glucoside, -(6 acetyl) - 3 glucoside and - (6 coumaril) -3
glucoside.

24 different red wines from Slovenia, Macedonia, Monte Negro, South Africa, Chile, USA,
Argentina, New Zealand and France were bought in local market. They varied from 2003-2007
harvests. Profiling was made using gradient HPLC-VIS method. Quantification of major
anthocyanins was made using five glucoside standards.

Total anthocyanin concentrations varied drastically by different samples. The biggest
concentration was noticed at Slovenian wine Refosk 2007 (lstra region; Slovenia) with 372 mgll.
The smallest concentration was noticed by Metliska crnina 2003 (Bela krajina; Slovenia) with 10
mgll. Individual anthocyanin distribution describes different wine colors. It also varied in different
samples analyzed. For example: Malvidin-3 Glucoside ratio varied from 22% in Cabernet
Sauvignon 2004 (California; USA) to 74 % in Cvicek 2007 (Dolenska, Slovenia).
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Influence of varying dietary iodine supplementation as iodide or iodate on iodine
concentration in tissues as well as thyroid hormones of fattening pigs and rats

V. Wagner', T. Ettle, W. Windisch
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Technology, Division of Animal Food and Nutrition, Austria



Introduction: lodate as well as iodide plays a major role in many countries in fight against iodine
deliciency disorders and lor maintaining health 01 animals. Because high iodine [1]
concentrations were detected in eggs and milk, which can cause negative effects in humans,
the maximum allowed I-contents in leeding stuffs were reduced by the European Food Salety
Authority (EFSA). To study the effects on metabolism and I-concentrations in meat, two studies
were conducted with growing rats as model animals and growing pigs to investigate the effects
on pork.

Methods: The study employed 40 growing rats and 60 growing pigs. Housing and leeding was
done according standard conditions. 4 diets were applied and adjusted to total I-contents 01400
and 4000 f.JgI/kg either by iodate or iodide. Animals were led ad libitum.

Results: An effect on metabolism was assessed in rats by determining an increase in thyroid
hormones and in pigs by analysing the expression 01 the NIS mRNA, which was signilicantly
down-regulated in the thyroid, the kidneys and the abdominal lat tissue.

In tissues a dose-depended increase 01 I-concentration was observed by comparing the
different amounts 01 I-supplementation (400 and 4000 f.JgI/kg) to the leed. The I-source had
only a minar influence on the I-concentration in tissues.

Conclusion: Higher I-supplementation led to higher I-concentration in pork, however, compared
to products like eggs and milk, the I-concentrations are quite small. Therelore, it can be
concluded that the level 01 I-supplementation does not quantitatively contribute to the overall 1-
intake in humano

Keywords: iodine, pig, rat, thyroid hormones
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The scheme of casein protein complex fractionation in natural conditions

Volodymyr Yukalo·, Ludmyla Storozh, Tetjana Lisovska
State university of food, Belarus

The existence 01 many peptides with various biological activities which are encrypted in
primary structures 01 milk caseins has caused a great interest lor the fractionation 01 casein
complex proteins. These peptides can be generated in lermented milk. Some 01 them are
perspective as components 01lunctional products.

Processes 01 the casein bioactive peptides releasing alter specific proteolysis are
connected with casein micelles and casein protein Iractions structure. Existing methods 01
casein micelles and Iractions obtaining can lead to denaturation and chemical modilication 01
casein proteins. We suggest the scheme lor casein micelle and casein main Iraction isolation,
such as os,-CN, p-CN and K-CN without usage 01 strong denaturants and this approach can
save their structure and properties.

The casein micelles were isolated with the help 01 acid polysaccharides in water - milk
proteins - pOlysaccharide system. Such system can be divided into two phases: protein phase
and polysaccharide phase. Results 01electrophoretic analysis have shown that protein phase
mainly contains casein complex proteins in natural ratio. Casein 01 protein phase exists in
micelles due to the results 01electron microscopy. Case in micelles isolated in the system "water
- milk proteins - polysaccharide" are similar to natural ones Irom skim and have values similar
size, shape, protein composition and solubility.For homogenous casein Iractions obtaining (os,-
CN, p-CN and K-CN) we propose repeated gel-filtration in natural conditions. The general
scheme 01casein protein complex Iractionation is lollowing:

Skim milk

Obtaining 01casein micelle within the system "water - milk proteins - polisaccharide"

Repeated gel-liltration with separation 01chromatographic peaks sectors with casein Iractions

•••••••••••••••••••••••••••••••••••

Electrophoretically homogeneous Iractions 01os,-CN, p-CN and K-CN

These isolated micelles and casein Iractions can be used lar modeling 01enzymatic processes
and obtaining 01casein bioactive peptides.

Keywords: casein, natural micelles, bioactive peptides, Iractionation
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Analysing the Challenges of Traceability Through the Standard ISO 22005:2007

S. Beer Gregorc·', J. Podbevsek-Rozman2

'S/O, Slovenia, 2ZITO d.d., Slovenia

Simply having the ability to conduct one-up and one-back traceability may no longer be
sufficient to operate in today's market Both regulators and the industry are responding with
stricter guidelines and policies to ensure the salety 01 lood and leed products. Using a new
standard ISO 22005:2007, Traceability in the leed and lood chain - General principies and
basic requirements lor system design and implementation, we were analysing the existing
system in a lood-processing company llTO d.d. This article presents the multiple dimensions 01
this process.

Through continuous improvements 01lood salety control measures, food-processing companies
aim at enhancing consumers' trust in lood salety. By implementing the specilic ISO 22005:2007
standard, these organizations would upgrade the basic global ISO 22000:2005 standard - Food
Salety Management Systems - Requirements lor any organization in the lood chain - and thus
gain added value and advantage in the market

Keywords: traceability, lood safety, ISO 22005:2007, bakery and milling products
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Chemical Composition of Blackcurrant (Ribes nigrum L.) Volatile Extracts

A. Dvaranauskaite, P. R. Venskutonis·, T. Talou
'Kaunas University of Technology, Lithuania, 2National Polytechnic Institute of Toulouse

(ENSIACET), France

Introduction. Volatile extracts are important raw materials in various fields of applications
where flavour plays an important role, including lood industry. The buds of blackcurrant (Ribes
nigrum L.) are specific raw material used lor aroma isolation due to the pleasant and unique
flavour characteristics. The aim of this study was to compare chemical composition 01 volatile
extracts 01 blackcurrant buds isolated Irom six blackcurrant cultivars grown in Lithuania by
Likens-Nickerson micro-steam distillation/extraction apparatus.

Materials and Methods. Dormant buds 01six blackcurrant cultivars (Joniniai, Almiai, Gagatai,
Ben Alder, Ben Nevis and Ben Lomond) were collected in the experimental field 01 Lithuanian
Institute 01 Horticulture (LlH) on 21st February, 2006. The buds were placed in a
Likens-Nickerson micro-steam distillation/extraction apparatus together with 500 mi 01 glass-
distilled water; 60 mi 01 CF-76 (ethoxynonafluorobutane) were used as the extraction solvent
The extracts 01 volatile compounds were analysed on a gas chromatograph with llame
ionisation (GC-FID) and mass spectrometry (GC-MS) detectors.

Results. The identified in volatile extracts compounds constituted more than 92 % 01 the total
integrated GC peak area 01each extract II was lound that aliphatic (47-50 %) and oxygenated
terpenes (38-43 %) were major Iractions in blackcurrant bud volalile extracts.
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Figure 1. Major compounds in blackcurrant bud volatile extracts

Discussion. Several chemotypes according to the main compounds in volatiles extracts were
observed: first, sabinene ~nd beta-caryophyllene as the major compounds (Joninia/); second,
wlth hlgh amount of sablnene, beta-caryophyllene, beta-phellandrene and cis-beta-ocimene
(Almiai, Gagata/); third, with high content of delta-3-carene, terpinolene and beta-caryophyllene
(Ben Alder, Ben Nevis); and the fourth one, with a remarkable amount of sabinene, delta-3-
carene, terpinolene and beta-caryophyllene (Ben Lomond) (Fig. 1). Other quantitavely important
compounds in volatile extracts of buds were beta-pinene, myrcene, Iimonene, trans-beta-
ocimene, gamma-terpinene, terpinen-4-ol, alpha-humulene and germacrene O.

Keywords: Blackcurrant, Volatile compounds, cosmetic fluid

[P051]
Food clusters

Simin Hagh Nazari'
Zanjan Univrsity, Iran, Is/amic Republic of

Firstly clusters normally are made of companies in the same industry or technology area that
share infrastructure, suppliers, and distribution networks. They must be geographic
concentratlons of Interconnected companies or institutions that manufacture products or deliver
services to a particular field or i~dustry. So, they can increase productivity, more rapid
Innovatlon and new business formallon. Those factories and companies involved in production
of food items to be called food clusters.

Zanjan is an Iranian province which has various clusters. The successful cluster formed in it is
Food industry clusters.

In this project we hav~ studied food clusters in Zanjan Province and have found its plan by GIS
(Geographlc Informallon System) due to geographic concentrations of industrial units form the
most important characteristic of clusters.

Keywords: Industrial clusters, Food clusters, Unido clusters

[P052]
Health Food Development and Regulation in Taiwan: Academia, Government, Industry,

and innovative incubation
Zwe-Ling Kong'

'Department of Food Sciences, National Taiwan Ocean University, Taiwan, 2Health Food
Society of Taiwan, Taiwan

An increasing proportion of people around the world, especially in Asia area are more health
conscious than ever years before at presen!. Health foods (also mentioned as functional food or
nutracutical) which are natural original foods or manufactured food products, that have been
scientific evidence based as bioactive compounds and can positively influence toward human

body. In Taiwan, the HEALTH FOOO CONTROL ACT Promulgated on February 3, 1999 by
Oepartment of Health, Executive Yuan. This Act is enacted to enhance the management and
supervision of matters relating to health food, protect the health of the people of the republic
and safeguard the rights and interests of consumers. For the purposes of this Act, the term
"health food" shall denote food with specific nutrient or specific health care effects as specially
labeled or advertised, not food aimed at treating or remedying human diseases. The product
regsitration after permit is issused around 120 items on July, 2008. Overall, the functional food
market in Taiwan is estimated over US$ 600 million this year, and the ratio of imported products
is shared around 70%. Oue to the growing awareness of health, food companies as well as
government, around the world including the fast coming area: european union, Canada, and
Australia have recognized a rapidly developing new market of biologically functional food.
Taiwan's academia, government, and industry have real practice and experience for years,
hereby also dedicated a substantial fund into the research and public promotion of these
products. This report will present the case of Taiwan, regarding to the latest trends and new
chances of functional food and also the R&O and innovative incubation in related fields in
National Taiwan Ocean University would be introduced.

Keywords: Regulation, Health food, Nutracutical, Taiwan

[P053]
The Determinants of the Price of Wheat from a Global Perspective

Lartey G. Lawson', Henning Otte Hansen
Institute of Food and Resource Economics, University of Copenhagen, Denmark

Resent increases in food prices are increasingly linked to increasing oil prices or the demand for
bio-energy. The classic determinant of prices is the changes in supply and demando The
demand for grains for food and animal feed has been on the increase due among others to
increasing income. For the supply side, it is recently suggested that stagnant agricultural
productivity growth, prolonged drought as well as low stock accounts for the increase in grain
prices. Evidence of countries in South America imposing export restrictions cereals resulted in
further increases in prices. The International Food Policy Research Institute in recent policy
brief suggested that rising expectations, speculation and hoarding have more than expected
contributed to the volatility of grain prices. The price of wheat is among those that are very
volatile but predictions and explanations are less well documented compared to the significant
turbulence the high prices create. The urge for political intervention to avoid excessive grain and
food crises in the future will necessitate a better understanding of the entire market complex.
This paper examines how the global price of wheat grain is specifically determined by the area
cultivated, yield, consumption and stock using global time series data and econometric
methods of analysis. Oue to the inter linkages between these variables, their level of
cointegration is first determined. Regression analysis is then used to ascertain the role of these
variables in predicting the price of whea!. Indirectly, the impact of increasing oil prices and the
demand for bio-energy on wheat prices is assessed.

Keywords: Food policy, Global, Wheat price

[PO54]
Comparison of different extraction methods of soybean DNA from refined vegetable oils

J. Costa', 1. Mafra'·2, J. Rocha', J. S. Amaral'·3, M. S.P.P. Oliveira"
'REQUIMTElFaculdade de Farmácia da Universidade do Porto, Portugal, 2Escola Superior
Biotecnologia, Universidade Católica Portuguesa, Portugal, JESTiG, Instituto Politécnico de

Braganr;a, Portugal

Soybean is the most important genetically modified crop in the world, comprising almost 60% of
the biotechnological planted area. The doubts raised by the use of genetically modified
organisms (GMO) lead to the compulsory labelling for food products containing more than 0.9%
of authorised GMO in the EU. The analysis of ONA coupled with polymerase chain reaction
(PCR) has been the technique of choice to monitor the presence of GMO in food.



Since the approval 01 Roundup Ready soybean in Europe, the production 01 soybean oil using
GM seeds has been increasing. Although several reports show the possibility 01 detecting DNA
in crude vegetable oils, due to the chemical treatments and high temperatures along refining,
detection 01 DNA in relined oils is very difficult to accomplish.

In this work, lour methods, namely CTAB, Wizard, Nucleospin® lood kit lor lood and the Wizard®
Magnetic DNA purification system lor lood, were tested lor soybean DNA extraction in
commercial vegetables oils, based on previous work testing several soybean lood matrices [1J.
The DNA extracts were evaluated lor their ampliliability by PCR targeting the lectin gene as a
marker lor soybean.

Results showed that the Wizard® Magnetic kit did not aliow the detection 01 ampliliable DNA.
Negative results were also obtained using the Wizard method alter the pre-concentration by
centriluging 200 9 01 relined oil. The CTAB method using the same pre-concentrated step
allowed the detection 01 DNA traces in some 01 the samples tested. The same amount 01 oil
extracted with the Nucleospin® kit, allowed the extraction 01 amplifiable soybean DNA Irom all
tested samples labelled as containing soybean oil. This result showed that the Nucleospin lood
kit can be successlully used lor DNA extraction Irom relined oils, enabling the detection 01 GMO
in these products.

[1J Malra, 1; Silva, S. A.; Moreira, E. J. M. O.; Silva, C. S. F.; Oliveira, M. B. P. P.; (2008).
Comparative study 01 DNA extraction methods lor soybean derived lood products, Food
Control,19:1183-1190.

Keywords: DNA extraction methods, relined vegetable oils, Geneticaliy Modilied Organisms ,
Soybean oil

[POSS]
Market survey on Portuguese beverages with high intense sweeteners

S. Casal, E. Mendes, J.G. Tavarela, A.S. Cordeiro, M.B.P.P Oliveira*
REQUIMTE/Faculdade de Farmácia da Universidade do Porto, Portugal

Sweeteners are an important class 01 lood additives, used in an increasingly wide range 01
products. The list 01 authorized sweeteners is regularly revised by the European Commission
but, to ensure proper complying 01 existing legislation, each EU Member States must establish
a system 01 national surveys to monitor sweetener consumption. These surveys are not yet
implemented in Portugal, despite the increasing offer 01 artificialiy sweetened lood products,
specially beverages and yogurts.

The objective 01 the present work was to evaluate il the intense sweeteners used in beverages
sold in the Portuguese market (carbonated and non-carbonated) are within the EU guidelines.
To accomplish this objective a market survey was performed in order to identify all the
beverages with sweeteners declared in the ingredients list. A total 0160 samples was coliected,
including only one flavour lrom each brand, and analyzed lor label compliance and sweeteners
amounl.

The samples were analyzed by SPEIHPLCIELSD lor nine high intensity (non-nutritive)
sweeteners, six approved (acessullame-K, aspartame, cyclamic acid, saccharin, sucralose,
neohesperidine dihydrochalcone) and three non-authorised (alitame, dulcin and neotame).

Aspartame was the most Irequently reported additive (65% 01 the samples), lollowed by
acessullame-K (53%), cyclamates and saccharine (38% each), being sucralose and neo-
hesperidine dihydrochalcone declared in only two samples each. Only approved sweeteners
were lound and all used within EU maximum concentration limil. Nevertheless, cyclamic acid
was Irequently at the border line. Several irregularities were lound in the labels, including the
presence 01 additional undeclared sweeteners and the use 01 different strategies to reduce the
perception 01 their presence by the unaware consumers. Also, an increasing number 01 non-
carbonated juice brands, traditionally consumed by children, are developing substitute lormulas
with sweeteners, not easily perceived on the label.
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[POS6]
Food Safety Reforms Adopted by the Armenian Legislation

A. Aramyan*
Ministry of Agriculture, the Republic of Armenia, Armenia

In Armenia within the last 10 years only the problems related to organization 01 agricultural raw
material consumption have been solved. Proper attention was not paid to other aspects. Now
the requirements 01 lood industry have changed. Problems 01 lood salety provision and
matching them to the international standards are being currently highlighted. To correspond to
the established WTO and EU standards, large-scale legislative and institutional relorms to the
acting in Armenia legislation have been carried out.

Since 2007 the law on "Food Salety" has been operating in RA, some other sub-Iegislative,
standard legal acts lor the law realization have been passed. Moreover, some institutional
relorms have been carried out. "State Inspectorate 01 Food Salety and Veterinary" was created
in the Ministry 01 Agriculture 01 the Republic 01 Armenia to concentrate the state control in one
body.

In the Iramework 01 2008 Program the RA government elaborates projects on adoption 01 a
number 01 amendments and additions to the RA laws on "Food Salety", "Administrative
Violations" in this sphere, along with the law on approval 01 the National Program on
development 01 the Food Salety system.

The expected results are as lollows:

- Strategic super-stability lor the development 01 Food Salety system will be established. Some
combined actions lor the development 01 the Food Salety system lor the lorthcoming 5 years
will be elaborated and within the scheduled time all the problems connected with their
implementation will be legally solved.

- High level ollood salety in rural economics subjects, as weli as lood salety guarantees will be
provided.

- The legislation aspect on lood salety wili be accomplished. Public trust in lood salety
production will rise. The volumes 01 export and consumption will be increased. The negative
balance 01 export and import and ensuing consequences will be improved.

Keywords: legislation , lood salety, development, relorm

[POS7]

Food chain concept evolution in food policy
A. Bertazzoli, R. Ghelfi, S. Rivaroli, A. Samoggia*

Department of Agricultural Economics and Engineering, University of Bologna, lIaly

Introduction:

The objective 01 this paper is to analyse the development 01 lood chain concept in rural and
lood policy context and to explore its interconnections with other socio-economic policy areas at
European, Italian and regionallevel.

Food chain concept was firstly used as a private sector concept applied in order to optimise
chain organisation and to create value along the chain. The typologies 01 actors involved in lood
chains were then expanded so to involve agents with interest in the governance and control 01
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the process in food sector and rural spaces. Currently food chain policy is often the result of a
negotiating process involving many stakeholders, such as private enterprises, consumers,
farmers, associations and intermediaries, universities and research centres.

Method:

The analysis will focus on a comparative analysis of programming documents, legislation,
regulations, white papers, technology platform documents, negotiated territorial planning
documents at European, Italian and Emilia-Romagna regionallevel.

Results:

Documents analysis shows that food chain concept is mainly used in food policy strategy
documents, but is increasingly adopted as a theoretical instrument for territorial and rural policy
documents. This is registered at different policy making and implementation levels, that is
European Union, Italian government, regional governments. In addition, it is evident how food
chain policy impacts on an increasing number of economic sectors, planning levels and interest
groups.

Discussion:

Food chain interconnections with other socio-economic policy areas leads the discussion
towards a rethinking of which sectors, what stakeholders, what time scales, what territorial
levels should be taken in consideration in food chain and food policy making and
implementation. In particular, involvement should be extended to socio-economic dimensions,
sectors and actors working on landscape and architecture, territory, urban planning and
environment, culture and entertainment, health and wellness, tourism and restaurants, social
responsibility, trust and values, education and training.

Keywords: Food Chain, Food Policy, European Policy, Territorial and Rural Development

[P05S]
The kinetics of alcoholic fermentation in model solutions and wines.
Angela Zinnai', Francesca Venturi, Arianna Andreotti, Gianpaolo Andrich

University of Pisa, Italy

Over the last two decades, the vines in Italy have tended to produce grapes with higher sugar to
total acid ratios, greater concentrations of phenols and aromatic compounds and greater
potential wine quality. As a consequence, the musts obtained by these grapes are more difficult
to process because of the risk of slowing or stuck of fermentation, particularly in the warmest
region. With the aim of describing the time evolution of the sugars bioconversion during
alcoholic fermentation, the kinetics of the D-glucose and D-fructose degradations, promoted by
two yeast strains (S. cerevisiae (strain C) e S. bayanus (strain B)), was investigated using a
reactor maintained under sterile conditions by an over-pressure of sterilized N2. The
concentrations of both the substrates and the products of the sugars conversions, as well as the
number of viable cells of yeasts, were determined as a function of the alcoholic fermentation
time and the related kinetics constants determined ..

If the reaction medium contained high concentrations of both glucose and fructose (150 giL G +
150 giL F), the strains showed significant different fermentatory ability. Moreover, in these
conditions a stuck of fermentation occurred and the remaining sugar was only fructose.

If the reaction medium contained only glucose as substrate, the strain C seemed more efficient
while the kinetics behaviour changed in presence of only fructose.

To compare the values assumed by the kinetics constants in the synthetic medium with those
obtainable in wine, another set of experimental runs was carried on utilising a white wine, with
significant residual sugars. For both the strains utilised, the time evolution of sugars degradation
as a function of the operating conditions adopted and the values of kinetic parameters defined.

Keywords: alcoholic fermentation, stuck, model solution, wine
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Antimicrobial and Antioxidant Effects of Some Spices in Ground Beef During

Refrigerated Storage
Belgin ARIN*, Gurbuz GUNES

Istanbul Technical University, Turkey

Spices are commonly used in meat to give special flavor. Ground beef mixed with various
spices is used in different kebabs and meatball products. In addltlon to speclflc flavor, splces
have antimicrobial and antioxidant activities contributing to the quallty of the products. Essentlal
oils or ex1racts of spices have been studied for antimicrobial and antioxidant activities mostly in
model system. However, use of spices directly in food formulations may have different
preservative effects on which there is limited information in literature. Moreover spices are
commonly preserved by gamma irradiation and this may affect their antimicrobial and
antioxidant capacities. Our objective was to investigate antimicrobial and antioxidant effects of
various spices in ground beef during storage. Effects of commercial gamma irradiation applied
to spices on antioxidant properties were also studied.

Irradiated and unirradiated spices (rosemary, thyme, red pepper, black pepper) were added to
ground beef individually at 5% proportion, mixed thoroughly and stored aI3±1°C. Total plate
count (TPC) and TBARS values were determined during storage.

Red pepper, black pepper and thyme significantly reduced TPC compared to control. The
reduction in TPC by red pepper, black pepper, and thyme were 0.59-, 0.42-, and 0.34-log,
respectively, after 9 days. Rosemary and thyme decreased TBARS values from 1.85MDAlkg in
control to 1.15 and 1.26 MDAlkg, respectively, after 7 days. Use of Irradlated and umrradlated
spices in ground beef did not cause any difference in TBARS values.

In conclusion, red pepper, black pepper and thyme had significant antimicrobial effects in
ground beef. Rosemary and thyme prevented oxidation in ground beef significantly. Thus, these
spices can provide preservative effects on meat products as well as speclal flavor. Commerclal
irradiation of the spices did not affect their antioxidant effects in ground beef.

Keywords: spices, antimicrobial, antioxidant, ground beef

[POGO]
Blanching Processes of Fruit: Experiments and Modeling

AA Barba\ M. D'Amore', A. Tortora', G. Lamberti2, L. Malafronte2

'0ip. di Scienze Farmaceutiche, Italy, 20ip. di Ingegneria chimica e Alimentare, Italy

Blanching of foodstuffs is a thermal treatment, mainly applied in vegetable and fruit processing,
with the primary goal of the inactivation of the enzymes responsible for color, flavor and textural
changes. It is commonly required before different subsequent processing steps such as
freezing, drying, or canning. Further benefits of blanching process can be a moderate redu.ctlon
of the microbial load, a cleansing of the product, and an enhancement of the bloavallablllty of
some food constituents.

The key processing variables for blanching are temperature and treatment-time, parameters
that are strongly linked to the food matrix properties (density, specific heat, thermal
conductivity). Two needs arise:

- to get the desired temperature as soon as possible (to minimize the thermal damage of the
sample)

- to get an homogeneous heating of the sample (to avoid untreated and overheated zones).

The blanching carried out applying microwave heating seems to respond to both the
requirements. Furthermore, to correctly develop the blanching treatments, a mathematical
description of the process is highly desirable.



In this work, banana samples ot defined geometry are subjected to blanching processes -
conventional and microwave assisted - while the temperature histories are caretully monitored
and recorded.

The blanching processes are performed by samples immersion in boiling water (conventional
procedure) or by samples irradiation (microwave treatment) in a controlled oyen tor a Iimited
time (the "blanching" phase), tollowed by immersion ot the blanched samples in an ice bath (the
"quenching" phase).

Both phases are modeled by writing the heat balance within the sample. Results contirm that
the conventional blanching causes a moderate heating ot the sample, in presence ot
remarkable thermal gradients, whereas the microwave process is faster than the conventional
one and the sample heating is much more homogeneous.

Keywords: blanching, thermal effects, trui!, process modeling

[P061]
Quantitative Characterization of Osmotic Dehydration Process of Chestnut

AA Barba', P. Apicella2, G. lamberti2, G. Titomanli02

'Oip. di Scienze Farmaceuliche, Ilaly, 20ip. di Ingegneria Chimica e Alimenlare, Ilaly

Foods preservation is performed by many different treatments, most ot them involving steps that
reduce the water activity. Thermal drying processes are commonly used, even it they require
high energy consumption and can promote thermal damages. These latter can decrease the
quality ot the processed toodstuffs. The dehydration by osmotic process is thus becoming ot
great interest as a non thermal treatmen!.

Chestnut is a typical product ot Mediterranean Countries, which recently is gaining market
interest, mainly due to the introduction of new manutactured chestnut-based products with high
added values. An example is the marron glacé, a candy-like product obtained by osmotic
dehydration ot chestnut by sugar solutions, tollowed by a tast surface thermal treatmen!. In this
process, the shelled and boiled chestnuts are immersed in sugar solutions: the water is
extracted due to an osmotic gradient, while the sugar diffusing into the chestnut matrix, gives up
the candy-like product.

To optimize the process and to correctly design and manage production plants, it is necessary
to know the diffusive phenomena in term ot thermodynamics - how much sugar can enter, how
much water can be extracted - and ot kinetics - how tast the sugar diffuses into, and the water
diffuses ou!.

In this work, chestnuts are shelled, boiled and immersed in sugar solutions under controlled
conditions (sugar concentration, solution temperature, time ot treatment). At given times, some
chestnuts are drawn off trom the sugar-bath, cut in slabs and annuli. Each sample is weighted,
dried, weighted once more and assayed tor sugar conten!. Theretore, the water and sugar
concentrations along the radial direction ot the chestnut are obtained tor several processing
times. These data allowed to quantity the phenomena which take place during the osmotic
dehydration process, thus enabling to model the physical process.

Keywords: tood preservation, osmotic dehydration, marron glacé, process modeling

[P062]
Changes of Color in a Vegetables Beverage Treated by High Hydrostatic Pressures
Rebeca González, Francisco José Orellana*, Jessica Benedicto, Maria José Esteve, Ana

Frígola
Universidad de Valencia, Spain

Introductíon. The consumption ot vegetables is associated with prevention ot chronic
degeneratíve diseases and various types ot cancer. The color is one ot the príncipal parameters
ot quality that influences the perception ot the consumer. Convencional thermal processing

affect the sensory qualities ot the prodcut as the color. Nonthermal minimal processing
technologies Iike High Hidrostatic Pressure (HHP) are developing to keep quality attributes. The
aim ot this work is to study the change ot the color in vegetables beverage by HHP and thermal
treatmen!.

Methods. The sample is a vegetable beverage with the tollowing composition: tomato (33%),
water (25%), green pepper (16.67%), celery (8.33%), cucumber (4.17%), onion (4.17%), carrot
(4.17%), lemon (1.67%), salt (0.1g) and olive oi! (0.83%). The sample is introduced in bottles ot
PE-lD and is treated by different pressures (1000-4000 bars tor 5 minutes) in a high pressure
unit EPSI NV, Walgoedstraot19 (Belgium). The color is determinated using a
spectrophotometric colorimeter Hunter lab Scan 11.The parameters ot the CIElAB system
studied are: a* (red to green color), b* }ye1l01 to bl~e co~or),.Chroma that quantity color intensíty
and total color differences óE (óE= ól + óa + ób ) whlch Indlcates the magnltude on the color
difference between the untreated beverage and the treated ones.

Results. Different aliquots ot the sample are treated by different pressures (1000-4000 bars) tor
5 minutes and by heat (98°C, 21 s). The statistical analysis ot the obtained results, by HHP and
heat treatment, show that there are signiticant ditterences (p<0.05) tor the CIElAB parameters
among the untreated beverage and the treated ones. For the samples treated by HHP, the b*
and Chroma parameters increase as the intensity ot treatment increases up to 2000 bars, then
to 3000 and 4000 bars drop progressively.

Discussion. The changes ot color are appreciated (óE >2) to 1000 and 2000 bars.

Acknowledgement: This study was carried out with tunds trom the Spanish Ministry ot Science
and Technology and European Regional Development Funds (Project AGl-2006-13320-C03-
03) and the Generalitat Valenciana's Aid tor Research Groups 3/147 and GV/2007/ 048.
F.Barba holds an award Irom the Generalitat Valencian (Spain)

Keywords: vegetables, beverage, high hidrostatic pressure, color
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Dehydration of Chokeberry Pomace

D. Behsnilian", R. Borquez-Villagra2
, E. Mayer-Miebach', R. Borquez-Yañez2

'Oepartment of Food and Bio Process Engineering, Max Rubner Institute, Federal Research
Instilute of Nulrition and Food, Germany, 2Chemical Engineering Oepartment, University of

Concepción, Chile

The utilisation ot truit and vegetable pomace as raw material is receiving increasing attention.
The interest relies mainly in the recovery 01 secondary plant metabolites, such as polyphenols
and carotenoids, and the reduction 01lood processing waste. Plant material is generally harvest
and processed within very short time periods. Hence, towards the best possible recovery ot
secondary plant metabolites, the pomace must be stabilised, e.g. by dehydration, and stored
until lurther processing.

The work presented deals with the stabilisation 01 the pomace rich in phenolic compounds
generated during the production ot chokeberry (Aronia melanocarpa) juice aiming at an optimal
recovery ot the phenolic compounds.

The pomace was dehydrated applying warm air and combined microwave-warm air. The drying
conditions studied were: air temperature (35 - 70·C); microwave output power (200 - 700W);
airflow direction (parallel and transversal to the drying bed). Air velocity, air humidity and initial
drying bed dimensions were controlled and kept constan!. The retention ot total phenolic and
flavan-3-01 contents as well as Trolox antioxidant capacity was evaluated.

The results show that the phenolic compounds contained in the chokeberry pomace were
successtully stabilised. Irrespective ot the microwave power or the airflow direction applied tor
the drying process, merely the use of higher drying temperatures conducted to slightly lower
retention ot the initial total phenolic (80%) and flavan-3-01 contents (90%). Possibly due to the
shorter drying times required to achieve dried products with the same water content when
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applying transversal airflow, at all studied temperatures a much better Trolox antioxidant
capacity retention was observed using transversal airflow as compared to parallel airflow.

The dehydrated chokeberry pomace is a suitable raw material for the selective extraction of
individual phenolic compounds or it can be incorporated directly into food products to improve
their nutritional quality. We are currently studying both options.

Keywords: Chokeberry, Pomace, Drying, phenolic compounds

[P064]
Black Chokeberry (Aronia melanocarpa) Juice Production

E. Mayer-Miebach, M. Adamiuk, D. Behsnilian'
Department of Food and Bio Process Engineering, Max Rubner-Institute, Federal Research

Institute of Nutrition and Food, Germany

Black chokeberry is cultivated commercially mainly in Eastern Europe and is used for the
production of juice, jam, syrup, wine and natural food coloran!. Nowadays chokeberry is
receiving increasing attention as a powerful source of natural antioxidants. The berries show
remarkably high contents of different phenolic compounds as compared to most berries and
fruits.

In order to optimise the retention of phenolic compounds along production processes, it is
fundamental to know the effect of each processing step on these compounds. Furthermore, for
the optimisation of processes generating wastes rich in phenolic compounds, such as juice
production, it is necessary to evaluate the amount of these compounds within the juice and
within the pomace with respect to further extraction for other uses. In this paper the stability of
phenolic compounds during the commercial production of black chokeberry juice is evaluated.

Working in direct collaboration with a chokeberry juice producer samples were extracted after
each unit operation of the processing line: grinding, blanching, juice pressing, decanting,
sterilisation, packing. Total phenolic and procyanidin contents as well as antioxidant activity
were analysed in the raw material (frozen chokeberries) and samples coming out from the
process.

The total phenolic content suffered no modification along the process and its value is similar as
that of the frozen chokeberries (75mg/gdm).

After grinding the procyanidins associated to the cell walls of the berries are more accessible
and the total procyanidin content is enhanced as compared to that of the frozen berries
(37mg/gdm). After juice pressing the total procyanidin content is reduced in the juice (around
20%) while it is enhanced in the pomace. The further processing steps had no effect on this
parameter.

After grinding the antioxidant capacity is slightly enhanced (10% more than frozen berries) and
remains then almost constant along the process (664J.lmol/gdm).

Keywords: chokeberry, juice, phenolic compounds, procyanidins

[P06S]
A Study Of Aspartame, Blood Sugar And Insulin Release In Humans

GSB Birketvedt', ML Larsen, YF Figenschou
Aker University Hospital, Norway

Introduction. A lot of sugar free and unsweetened products on the market today contain the
artificial sweetener aspartame. More than 6000 products on the world market today contain
aspartame. The influence of aspartame intake on the glucose metabolism in humans is
unsettled. The aim of the study was to test if aspartame intake could influence the blood
glucose and insulin secretion.

Methods. Six healthy normal weight men (20-35 years of age) volunteered to participate in the
study. After an overnight fast, they drank (during 10 minI on the first day 1 liter of an aspartame-
containing diet soda and on the second day 1 liter of water (control). Blood samples were drawn
at time-points 0,15,30,45,60,90,120 and 240 minoBlood glucose and serum insulin (ELlSA)
were measured at each time poin!.

Results. There were no significant changes in the blood glucose at any of the two experimental
days. At the day with aspartame intake the serum insulin increased by 30 % from O to 15 min
with a subsequent reduction to the start level during the rest of the observation periodoAt the
control day no changes in the serum insulin level was observed.

Conclusion. The artificial sweetener aspartame most likely exerts a glucose-independent effect
on the insulin secretion.

Keywords: Sweetener, Bloodglucose, insulin

[P066]
Changes of Poultry Meat Chemical Composition, in Relationship With Lighting Schedule

Paul Corneliu Boisteanu', loan Vacaru-Opris, Roxana Lazar, Razvan Mihail Radu-Rusu
University of Agricultural Sciences and Veterinary Medicine, lasi, Romania, Romania

The paper is included within the framework of a complex research program, which was initiated
from the hypothesis arguing on the existence of a correlation between pineal indolic and
peptidic hormones and the somatic development rhythm, including thus the epithalamium-
epiphysis complex involvemen!.

In birds, pineal gland contains a circadian oscillator playing a main role in the temporal
organization of the cerebral functions. The secretion of pineal indolic hormones is characterized
by a high endogenous rhythmic alternation, modulated by the IightJdarkness (UD) succession
and by temperature as well.

The researches have been carried on using 100 chicken broilers - "Ross 308" commercial
hybrid, randomly allocated in two experimental groups: L, group, reared under a 12L112D
lighting schedule and L2 group, which was photic pinealectomised through contlnuous
exposition to light (150 lux, 24 hours, 42 days). Chemical composition of the meat issued from
breast fillet and thighs muscles has been studied, comprising thus its dry matter, proteins, fats,
collagen and NaCI conten!.

Besides the variations of the meat chemical composition in relation with lighting schedule, other
parameters have been studied: live weight dynamics, feed intake and somatic development
degree.

The achieved results became significant since the chickens age of 7 days, some variations of
the studied parameters being registered, revealing that the pineal gland physiologic activity, in
relation with the lighting schedule, could be interpreted through the monitoring of the somatic
development technological parameters, usually studied within the chicken broilers rearing
aviculture practice.

Keywords: Poultry Meat Chemical Composition, Lighting Schedule, Epithalamium-Epiphysis
Complex

[P067]
COlourimetry as a Measure of Bread Quality

G. Botelho', Á. Coelho, A. Moreira da Silva
Escola Superior Agrária de Coimbra, Instituto Politécnico de COimbra, Portugal

The development of browninQ at bread surface during baking is an important quality index. In
this study, the colour (elE L a'b' colour scale) of bread crust and center was measured by



colourimetry. According to their visual appearance, four types of the same bread were chosen
(from very light to very dark crust).

The aim of the present work was to establish the inferior and superior acceptance limits for sale
and consumption. It was considered that when L' values were out of the 76 to 42 scale interval
the corresponding breads should be rejected. '

Principal component analysis was applied to the L'a'b' data and two first principal components
(PC1 and PC2) explained 91.3% of total variance. Besides, PC1 was highly correlated with the
L' values of the bread crust and it clearly separate the different types of bread in the PCA
space.

Keywords: bread, quality, colourimetry, principal component analysis
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Quikly methods analysis of proteins and fats in food.

Petronela Cvikova'
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Antimicrobial and Antioxidant Properties of Some Spices Commonly Used in Marinating

Chicken
Esra Dogu', Gurbuz Gunes

Istanbul Technical University, Turkey

Consumption of marinated chicken products has been increasing. Marination is used to
~endenze and to Improve flavor of meat products. In addition to flavor, marinating can also
Incr~ase praduct shelf life. Therefore, antimicrobial and antioxidant properties of spices in
mannatlon need to be determlned. The objective was to study antimicrobial and antioxidant
properties of spices commonly used in marinating chicken.

Chicken drumsticts were dipped in a marinating solution at 3±1°C for 5 hours. Solution
contained vinegar (10%), water (56%), sal~ (4%), sunflower oil (24%) and one of the spices (red
pepper, onlon powder, garlic powd~r, cumJn, black pepper, rosemary, thyme) at 6% proportion.
The meat to mannatJng solutlon ratlo was 1:1. Chicken drumsticks were aerabically packaged
in a low-barrier package and stored at 3±1°C for 10 days. Total plate count and TBARS value
were determined during storage.

AII the spices decreased TBARS values significantiy compared to control. Thyme and rosemary
decreased TBARS value from 4.78 mgMDAlkg in control to 0.72 and 0.82 mgMDAlkg,
respe~tlvely, after ten days storage. Thyme, rosemary, black pepper and cumin had larger
antloxldant effects than red pepper, onlon powder and garlic powder.

Thyme, rosemary, garlic powder and onion powder resulted significant reduction in total plate
counts compared to control. Thyme and rosemary resulted in 1.04- and 0.82-log reduction in
total plate count after 9 days storage. However, no antimicrobial effects of red pepper, cumin
and black pepper were detected.

••••••••••••••••••••••••••••••••••••

In conclusion, most of the spices used in marinating chickens showed antimicrobial and
antioxidant properties which may contribute shelf-life of the product. Among the tested spices
thyrne, rosemary,garlic powder and onion powder had both antimicrobial and antioxidant effects
significantly in marinated chickens. Spices with high antioxidant and antimicrobial activities can
be included in marination to have preservative effects as well as special flavor for the product.

Keywords: marinating chicken, spices, antimicrobial, antioxidant
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Cooking quality and frying attitude of potatoes sto red at different temperatures
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In Tunisia, potatoes are the main ingredient in food, the consumption is around 20.5
Kg/year/person in 2000. The new orientation of the government tends to afford good quality to
the Tunisian consumers. In Tunisia, the storage of patato is made at 4°C, unfortunately after a
certain period; the patato is refused by the consumer because it gives dark chips with sweet
taste.

The objective of this paper is to evaluate the cooking quality and frying attitude af seven
patatoes varieties stored at different temperatures (4°C_10°C). At selected time intervals,
potatoes were removed from storage and physicochemical characteristics (maisture, reduced
sugar content, acidity), cooking test (depletion test) and frying attitude (colour of chip, oil
fraction) were evaluated.

Results show that potatoes stored at 10°C give less coloured chips, with less reduced sugar
content and fat retention, compared to potatoes stored at 4°C. In addition, Santana variety
seems to be the most adequate for fry use in comparison with the others studied varieties.

On the other hand depletion attitude was evaluated. Moreover, patatoes stored at rc present
less depletion compared to those stored at 4°C. Finally, the variety Spunta seems to be the
most adequate for the cooking use.

Keywords: potatoes, storage, cooking quality, frying attitude
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Influence of processing on the lignans content of cereal based foods

A Durazzo', G Maiani, E Azzini, A Raguzzini, P Fantauzzi, M Carcea
INRAN, Italy

Introduction: Cereal products are a fundamental part of a balanced diet and recentiy several
studies have assigned to cereal grains and to wholemeal cereal products a protective role in
human health due to their content of bioactive compounds. Lignans are a group of bioactive
metabolites that are widely distributed in cereals and they are mainly in the outer layers of
grains. The content of these compounds in grains is affected by growing conditions and, in
foods, by processing conditions. Few results are reported in the literature regarding the effects
of processing technologies such as milling, baking, extrusion, etc. on lignans.

Therefore we focused our research on the detection and quantification of lignans
(secaisolariciresinol, matairesinol, pinoresinol, lariciresinol, isolariciresinol) in grains, in f10ur
fractions, in pasta and in breakfast cereals made with soft and durum wheat, oat and barley.



•••••••••••••••••••••••••••••••••••

Methods: Our extraction methodology included a basic hydrolysis followed by an enzymatic one
(beta-glucuronldase/sulfatase). The extracts were analyzed by an HPLC system with a
coulometric electrode array detector.

Results: As regards processing. of barley grains, significantiy different total lignans contents
were obtalned for fractlons denvlng from turboseparation with respect to micronization. In 50ft
and durum wheat fractlons obtalned by conventional milling, significantiy different levels of total
IIgnans w.ere detected. Oat gralns as well as oat fractions and oat pasta showed an interesting
level ?f IIgnans. Breakfast cereals had a range of values depending on the nature of raw
matenals.

Discussion: Lignans contents in cereal grains are important in determing their level in the
denved foods. However, processing can greatly affect the total level and the profile of these
bioactive compounds available for the consumer.

Sponsorship: This study was performed within the research project QUASICER supported by
MIUR (Italian Ministry for University and Research).

Keywords: cereals, lignans, processing technologies, cereal based foods
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Estimation of vegetable and fruit pigments destruction during sterilization and

pasteurization
L.N. Telezhenko, K.S. Fedosova, S.N. Fedosov'

Odessa Nalional Academy of Food Technologies, Ukraine

Thermal processing during sterilization of fruit and vegetable juices inevitably causes
detenoratlon of thelr organ?leptlc propertles and the nutrition value due to a partial destruction
of protelns, hydrolysls of IIPlds, destruction of vitamins and phenolic compounds. Therefore,
stenllzatlon reglmes must be carefully selected to provide for high quality of canned juices and
the parameters of the process must be scientifically substantiated.

The purpose of this work was to develop a quantitative method for estimation of the destruction
degree of pigments under action of high temperature during sterilization and pasteurization.

To estima,~echanges of pigments in juices we introduced a specific value called "the pigmentary
number P by analogy wlth the lethallty category for microorganisms and the thermal destruction
of other compounds, with the subsequent calculation 01 the standardized p. value and the
actual Pavalue.

It has been found that Pa of the natural beet juice decreases by 25 % alter soltening the
stenllzatlon reglme In an autoclave (20 min at 120°C) by adding an acid and decreasing the pH
leve!. Thus, the degree of the pigment integrity considerably increases under these conditions.

For quantitative estimation of the destruction degree of pigments, such as anthocyans, betanin,
beta~carotln, and Iycopene under actlon of hlgh temperature, constants O and l of their thermal
stablllty,. as well as constants of dark-colored compounds accumulation have been calculated.
Companson of these values shows, for example, that destruction 01 betanin correlates with
accumulatlon of the dark-colored compounds in beet. Acidation of the beet juice and decrease
of the pH lev~1from 5.0 to 4.5 results in shortening the sterilization procedure by 70 %, while the
1055of betanln decreases by 20 % with Pa=16.7.

In conclusion, application of the developed approach allows to save natural pigments and
improve quality of canned juices.

Keywords: pigments, juices, sterilization

[P073]
Decreasing of oxidizing activity of beet juice betanin by directional complexation

L. N. Telezhenko, S. N. Fedosov', K. S. Fedosova
Odessa National Academy of Food Technologies, Ukraine

Betanin is a red glycosidic pigment that can be found only in fruits (Iike beets) not containing
anthocyans. Biogenetically it originates from two DOPA molecules and, in accordance with the
specific tyrosinase activity, it is unstable in relation to oxidation. Blocking of active hydroxyl
groups, such as ortho-diphenyls is possible by complexation with other compounds, for example
with phenolic ones. Intermolecular interactions in complex systems like beet juice lead to
formation of coordination compounds of betanin with introduced additives. Transition of a
chemical compound from a free state to a coordination one is inevitably causes changing in its
reaction capacity.

The purpose of the work was to study whether the reactive capacity of betanin can be
directionally changed by formation of complexes through its interaction with additives.

It has been found that the simplest and the most efficient evaluation of the reversible systems
behavior during the complexation can be performed by analyzing values of their potentials. In
the series of redox systems each of them possessing higher potential is an oxidizer in relation to
a system with the lower potentia!. Thus, the potential difference of the systems can characterize
the capacity of betanin for oxidation.

Activity of components of a fruit raw material in solution is defined by the value of the redox
potential (RP). It has been found that if the real RP decreases during the complexation in
relation to the standard one, then the chemical potential and the reaction capacity 01 the
components also decrease. It appeared that application of the phenolic compounds and organic
acids for stabilization of betanin allows to decrease 10 times the factor of the betanin activity
and thus to prevent its destruction during processing.

In conclusion, the developed technique allows to easily determine substances suitable for
stabilizing betanin and similar food dyes.

Keywords: betanin, beet juice, oxidation, complexation
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Monitoring of Zea in baby-foods

Caterina Ledda, Gea Oliveri Conti, Gina Enza Sciacca, Maria Fiore, Margherita Ferrante,
Salvatore Sciacca'

Catania University - Depar1ment Ingrassia, italy

Newborns and babies are more vulnerable to contaminants than the rest of the population
because they eat relatively large quantities of food per unit of body weight than adults and
rapidly grow up.

Therefore raw materials for the production of baby food should meet a wide range of
requirements for quality, safety and presence of contaminants as pesticides, mycotoxins and
heavy metals.

At the present time mycotoxins represent one of the most significant and worrying aspects of
food contamination because oftheir high toxicity, spread and impact on human health.

learalenon (lEA) is a mycotoxin with non-steroidal estrogen activity, produced by molds
belonging to Fusarium, is termostable and can be found worldwide especially as a contaminant
of cereals and especially of maize.

The research was conducted on 15 different samples of baby food cereal (milky fiour, little
pasta, rice cream, biscuits, etc ... ) taken at a hypermarket, specialized for infants and babies.
Toxin was extracted by sonication of the sample in methanol sOlution, purified by specific
immunoaffinity columns and determined by HPLC-FL (Varian Prostar).



AII samples showed a level of Zea much below the limit of 20ug-kg set by EU regulation. The
research has highlighted how the food chain controls are good for preventing and controlling
mycotoxins contamination in order to protect health of our children.

Keywords: Zea, Baby-foods, Food chain, Health
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The Impact of Gum Additives on the Process of Dough Forming and Quality of Macaroni

Products
V.G. Urchak', S.D. Palivoda, T.P. Golikova

Natioanal University of Food Technologies, Ukraine

The central question of the macaroni products quality provision, especially when using the
bread-quality wheat flour, which is often characterized by its low quality, as well as in case of
poor qua lit y 01 technological processes, particularly at small factories, is extremely actual. The
battering of such products quality as well as provision of good cooking properties looks
attainable by means of introduction additives 01 structure-Iorming action. Such additives as guar
gum, locust bean gum and tara gum possess good high structure-forming capacity, and their
application in different brunches of food industry leads to positive result.

This paper deals with the impact of such additives introduction upon the dough kneading,
forming, and, as a result, upon the quality 01 macaroni products.

Macaroni dough with a humidity of 35 % has been kneaded in a laboratory press "MAKMA-M".
In the dough production the wheat flour of medium power with gluten content 0126 % has been
used. Gums have been introduced in the amount 01 0.05 ... 0.25 % to the wheat as a colloidal
solution which earlier has been prepared on the basis of whole amount of water as per recipe.

The deviation of crumbty of the dough has been studied as well as a velocity of forming and the
capacity of press. Crumbty of macaroni dough has been determined by the sieving analysis of
dough sample with the mass of 500 9 through the set of 4 metal sieves numbers 7, 5, 3 and 1
and respective fractional weighing.

The content 01 different fractions of crumbs was depicted as a percentage to the sample mass.
The velocity 01 pressing has been determined by measuring 01 raw products length pressed out
during 30 seconds and has been presented in mm/s, whereas the capacity of press - in kg/hour
- by means of measuring these products.

Ready made macaroni products were analyzed per their organoleptic, physical-chemical
(strength) and cooking properties.

It has been discovered that with the introduction of minimum amount of guar gum and locust
bean gum the amount 01 bigger fraction crumbs has increased which confirms the aggregate
action of these gums. With the increase 01 these additives the dough becomes drier and crumbs
become smaller. In this case a more significant influence towards the quality 01 dough has the
binding effect 01 the additives with humidity, and the humidity deficiency lor the gluten formation.

The introduction the tara gum additive with the bigger dosage has a negligible effect upon the
crumbty 01 macaroni dough.

Gums of herbal origin facilitate the increase of pressing velocity, particularly guar gum and
locust bean gum, which is a result of macaroni dough plasticity increase. The introduction 01
tara gum influence insignificantly upon the pressing velocity as well as upon the capacity of
press.

The best bettering effect has been observed at the introduction of guar gum and locust bean
gum for macaroni products. The best characteristics 01 macaroni products were observed at the
dosage 01 gums of 0.15 % to the mass 01 flour and included the lollowing: the bettering 01
surface quality, strength and cooking properties 01 macaroni products.

Keywords: macaroni product, wheat flour, kneading, additive
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Effect of NaCI and Whey Protein Concentrate on Desmin Structure of Semitendinosus
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Desmin is the main protein of intermediate filaments, which are responsible of maintaining the
structural integrity 01 the Z disc and link the adjacent myolibrils at the Z line (1). Previous studies
of our group were successful in increasing water holding capacity (WHC) and reducing shear
force values of cooked beef muscle by the addition of NaCI and whey protein concentrate
(WPC) (2). Therefore, the aim of the present study was to investigate the potential modification
of desmin structure exerted by the presence 01 the added ingredients. At 72h post-mortem, 10
Semitendinosus muscles were obtained from a commercial slaughterhouse (pH: 5.57±0.07).
Previous to injection procedure, the muscles were submitted to a continuous tumbling treatment
(B.5rpm lor 0.5h). Then, muscles were injected (30% w/w) using an automatic multi-needle
injector. Brines were formulated to obtain the concentrations 01 WPC and NaCI shown in Table
1. Subsequently, muscles were vacuum packed and tumbled during B.5h at 5rpm (1.5±0.5°C).
Muscle samples were then sto red at -BO°C until assays were performed. Desmin was extracted
Irom isolated myofibrils according to O'Shea et al. (3). Protein content was tested by the Lowry
technique (4). Protein profile in the extracts was analyzed through SDS/PAGE. Protein thermal
behavior was studied by diflerential scanning calorimetry (DSC). Warming range was from 25 lo
100·C, at a heating rate of 1O·C/min. Analysis of electrophoretic patterns showed no significant
differences among treatments. Thermograms depicted a decrease in desmin melting
temperature (T m), when compared treated muscles to non-treated ones. No significant
differences were lound between treatments. Electrophoretic analysis suggests that the addition
of NaCI in combination with WPC does not induce desmin degradation. Instead, desmin thermal
analysis shows protein destabilization, probably as a consequence of the addition 01 NaCI (5).

Table 1: Final NaCI and WPC concentrations (g/100g injected muscle)

••••••••••••••••••••••••••••••••••••

Treatment NaCI WPC

Dl 0.62 2.6

D3 1.25 3.5

D5 non injected

• (1) Small, J. V., & Sobieszek A. (1977). Studies on the function and composition of the 10-NM
(100-A) filaments of vertebrate smooth muscle. Journal of Cell SClence 23:243-26B.

• (2) Szerman, N., Sancho, A.M., González, C.B., Grigioni, G., Carduza, F. & S.R. Vaudagna
(200B). Optimization of whey protein concentrate and sodium chloride concentrations and
cooking temperature of sous vide cooked whole-muscle be el from Argentina. Meat Science 79:
557-567.

• (3) O'Shea, J. M.; Robson, R. M.; Hartzer, M. K.; Huiatt, T. W.; Rathbun, W. E. & Stromer, M.
H. (1981). Purification of desmin from adult mammalian skeletal muscle. Biochemical Journal
195: 345-356.

• (4) Lowry, O. H., Rosebrough, N. J. Farr, A. L. & Randall, R. J. (1951). Journal of Biological
Chemistry 193: 265-275.

• (5) Pighin, D. G., Sancho, A. M. & González, C. B. (2008). Effect of salt addition on the
thermal behavior of proteins of bovine meat from Argentina. Meat Science 79: 549-556.
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Salt-soluble muscle proteins (SSP) form heat-induced gels that contribute to texture, water
holding capacity (WHC), binding and appearance of beef products. Currently, whey protein
concentrate (WPC) is incorporated to meat products to minimize the use of conventional
additives (sodium chloride-NaCI; tripolyphosphates- TPP) improving yield and quality (1). Based
on this research, the objective of the present study was to evaluate the potential modification of
SSP-gelation properties by the addition of WPC (native and modified).

SSP were extracted from Semitendinosus muscle (2) using two different salt concentrations:
O.4M and 0.6M NaCI. Protein content was tested by Biuret technique (3). SSP and WPC protein
profile was analyzed by SDS/PAGE. Protein thermal behavior was analyzed by differential
scanning calorimetry (25-90'C, 5'C/min). Mixed gels were prepared according to previous
results (Table 1) and heated at 70'C. Texture profile analysis was performed on gels using a
cylindrical probe (35mm, compression 30%, 0.5mm/s). WHC was determined by centrifugation
(BOOxg,15min, 4°C)

Electrophoretic patterns obtained from the SSP extracted at O.4M and 0.6M NaCI were similar.
However, at higher ionic strength miofibrilar proteins solubilization was slightly increased. Native
and modified WPC presented similar protein profiles. Denaturation patterns of SSP showed two
Td points (myosin: 54-58'C and actin: 71-83'C). Native and modified WPC presented one peak,
corresponding to ~-Iactoglobulin thermal denaturation (75.8'C and 76.9'C, respectively), which
is increased by NaCI. The incorporation of the salts (alone or in combination) produced an
increment of gel hardness and cohesiveness. The replacement of TPP by any of the WPCs,
produced gels with similar hardness and cohesiveness. Gels WHC was improved by the
addition of WPC, NaCI or TPP. Summing up, the use of any of the additives improved quality
properties of the model gels, supporting previous results (1).

Table 1: Concentrations of SSP, WPC, NaCI and TPP used to prepare mixed gels.

SSP (O.4M) WPC NaCI TPP

4%

2 4% 1.6%

3 4% 0.9% (n)

4 4% 0.9% (n) 1.6%

5 4% 0.9% (m) 1.6%

6 4% 1.6% 0.25
%

SSP (0.6M) WPC NaCI TPP

4%

2 4% 2.4%

3 4% 0.9% (n)

4 4% 0.9% (n) 2.4%

5 4% 0.9% (m) 2.4%

6 4% 2.4% 0.25
%

(m) modified, (n) native

(1) Szernan N., Gonzalez C.B., Sancho AM., Grigioni G., Carduza F.; Vaudagna S. R. (2008).
Optimization of whey protein concentrate and sodium chloride concentrations and cooking
temperature of sous vide cooked whole-muscle beef from Argentina. Meat Science 79:557-567.

(2) Wang S.F., Smith D.M., Steffe J.F. (1990). Effect of pH on the dynamic rheological
properties of chicken breast salt-soluble proteins during heat induced gelation. Poultry Science
69: 2220-2227.

(3) Gornall A.G., Bardawill C., David M.M. (1949). Determination of serum proteins by means of
the biuret reaction. J. Biol. Chem. 177:751-766.

Keywords: Sodium Chloride, Whey Protein Concentrate, Salt Soluble Proteins, Semitendinosus
Beef Muscle
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Fermentation of whey as fresh cheese or -permeat to lactic acid

L.G. Gorzki*, T.K. Kleinschmidt, G.K. Konrad
Anhalt University, Germany

The aim 01 the study was to examine the lactic acid lermentation of non-supplemented whey
from a German Iresh cheese variety (thermo-quark) and lrom the ultrafiltration permeate
thereol. Till now it is necessary to supplemine the substrate with 5-10 gil of expensive yeast
extracts to yield a high volumetric productivity.

The homolermentative lactobacillus delbrueekii ssp. helveticus is able to lermentate lactose as
well as galactose and glucose and it was shown that this species can produce lactic acid more
effectively than other strains.

Using HPLC in connection with the MetaCarb 67 H column (Varian) the sugars and the lactic
acid were determined. The results were compared to the enzymatic determination of these
compounds by use the commercial Boehringer kits. The kinetics of lermentation was lollowed
by the consumption of ammonia lor regulation 01 the pH. The batch lermentation conditions
were set at a temperature of 42'C, pH 5.6 - 5.8 and an inoculum 015.0% culture.

The results using the Iresh cheese whey suggests that lermentation was linished after
lermentation time of 16 h. In this time was all 01the lactose fermented to lactic acid without any
supplementation. The average volumetric productivity was estimated to be 6.2 gL"h-' and the
residual lactose was <0.05gL·'. Using the ultrafiltration permeates as substrate the lermentation
time was prolonged to about 19h. Without yeast extract we lound a volumetric productivity 01
3.8 gL"h' . Because the thermo- quark whey contains only traces of whey protein it was
suggested that the peptides, which were split-off during the intensive heating of initial milk, are
responsible lor the high productivity.

In conclusion this study confirmed that it is possible to fermentate the nearly protein-Iree
thermo-quark whey and the permeate without any supplementations and that lb. helvetieus
don'! need protein but peptides in traces lor a high productivity.

Keywords: lactic acid, lermentation, non-supplemented
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Plant tissue culture provides an alternative means lor producing secondary metabolites (Okrslar
et aL, 2007). Isoflavonoids are plant Ilavonoid metabolites lound in legumes (Dixon and
Ferreira, 2002) with health-promoting effects, especially those 01genistein and daidzein against
hormone-related cancers, osteoporosis, menopausal symptoms, and cardiovascular disease
(Goyal and Ramawat 2008; Watanabe et aL, 2002; Cornwell et aL, 2004).

In the present study, production of aglycone type isoflavonoids Genistein and Daidzein and 13-
glycosidic type isoflavonoids Genistin and Daidzin by soy plant tissue culture was investigated
in batch studies. Genistein and Daidzin (Murphy el. aL, 1997) concentrations increased during
the exponential growth phase 01biomass and then sharply decreased when biomass production
reached a stationary phase. Maximum biomass, Genistein and Daidzin concentrations were
obtained at day 6. Genistin and Daidzin concentrations were not directly related with biomass
production.

Elicitors (payne et aL, 1991) and precursors used to induce secondary metabolite production
were added to the culture medium. Chitin, methyljasmonate (Rijhwani and Shanks, 1998) and
salycylic acid) were the elicitors, while PAL (phenylalanine Iyase) and naringinin were the

precursors. Methyljasmonate at a concentration of 100 mgll increased isoflavonoid production
by 5 - 7 folds.

High pressure (Wilson et aL, 2001; Riahi and Ramaswamy, 2003), cold shock and PEF (Pulsed
Electric Field) were the physical stress factors. High pressure application and a combination 01
high pressure and cold shock to 7 days old cultures did not influence isollavonoid production.
PEF at different voltages was employed to cultures 01different ages to determine the optimum
culture age-voltage combination leading to maximum isoflavonoid production without
irreversible damage to the culture (Barsotti and Cheftel, 1999). Damage to the culture was
assessed in terms of membrane permeability where O permeability relers to an intact culture, 1
refers to a culture that is not viable. Application 01a voltage level 01 1200 - 2400 volts to a 7
days old culture led to a membrane permeability < 0.15 indicating a viable culture. Isoflavonoid
production in the 7 days old culture increased with PEF application at 1600 volts and aglycone
forms were influenced to a greater extenl.

••••••••••••••••••••••••••••••••••••

References:

Barsotti, L., and Cheftel, C. (1999). Food Processing by Pulsed Electric Fields. 11. Biological
Aspects. Food Review International. 15(2): 181-213.

Cornwell, T., COhick, W., Raskin, 1. (2004). Dietary phytoestrogens and health. Phytochemistry,
65,995-1016.

Dixon, R.A., Ferreira, D. (2002). Genistein. Phytochemistry, 60, 205-211.

Goyal S, Ramawat KG. (2008). Synergistic effect 01morphactin on cytokinin-induced production
01 isoflavonoids in cell cultures 01 Pueraria tuberosa (Roxb. ex. Willd.) DC. Plant Growth
Regulation, 55, 3,175-181.

Murphy, P.A., Song, T.T., Buseman, G., Barua, K. (1997). Isoflavones in Soy-Based Inlant
Formula. Journal of Agriculture and Food ehemistry, 45: 4635-4638.

Veronika O., Plaper l., Kovac M., Erjavec A., Obermajer T., Rebec A., Ravnikar M., and lel
J. (2007). Saponins in tissue culture 01 Primula veris L. In vitro eellular & Developmental
Biology-Plant, 43, 6, 644-651.

Payne, G. F., Bringi, V., Prince, e., Shuler, M. L. (1991). Plant Cell and Tissue Culture in Liquid
Systems. Hanser Publisher. Munich, Vienna, New York. Page: 346

Rijhwani, S.K.; Shanks, J.V. 1998. Effect 01elicitor dosage and exposure time on biosynthesis
01 indole alkaloids by Catharanthus roseus hairy root cultures. Biotechnology Progress.14: 442-
449.

Riahi, E. and Ramaswamy, H. S. (2003). High-Pressure Processing 01Apple Juice: Kinetics 01
Pectin Methylesterase Inactivation. Biotechnology Progress. 19: 908-914

Watanabe, S., Uesugi, S., Kikuchi, Y. (2002). Isoflavones for prevention 01 cancer,
cardiovascular diseases, gynecological problems and possible immune potentiation. Biomed.
Pharmacother. 56, 302-312.

Wilson, R. G., Trogadis, J. E., Zimmerman, S., Zimmerman, A. M. (2001). Hydrostatic Pressure
Induced Changes in the Cytoarchitecture of Pheochromocytoma (PC-12) Cells. Cell Biology
International. 25, 7, 649-665.

Keywords: Plant tissue culture, isoflavonoids, pulsed electric field, stress factor



•••••••••••••••••••••••••••••••••••

[P080]
Effect of Microwave Heating and Osmotic Pretreatment on Optical Properties and

Lycopene Preservation in Cherry Tomato
A. Heredia*, 1. Peinado, A. Andrés

Instituto Universitario de Ingenieria de Alimentos Para El Desarrollo
Universidad Politécnica de Valencia, Spain

Regular intake 01 Iresh tomato and tomato based products has been associated with lower
incidence 01 various lorms 01 cancer. However, both Iycopene oxidation and isomerization could
be induced as a consequence 01 tomato processing, affecting not only the attractive colour 01
tomato, but also its lunctional value. The objective 01 this study was to determine the retention
01 total Iycopene and its isomerization in dried cherry tomato. Experiments were carried out at
55°C and three different microwave power levels (O, 1 and 3 W/g), after a previous osmotic
dehydration. In addition, CIEL*a*b* co-ordenates were measured.

As a consequence 01 drying, the natural trans-Iycopene decreased due to oxidation and
isomerization mainly to 13-cis formo The results evidenced that microwave power application
significanUy increased the bioavailability 01 Iycopene, but also implied a reduction 01 total
Iycopene conten!.

Regarding to the effect 01 osmotic pretreatment on Iycopene changes, it was observed that
ternary solution lavoured the total Iycopene preservation in comparison to the use 01 the binary
sucrose solution or untreated samples, while the osmotic conditions have not influence 01 the
isomerization degree.

Lycopene changes were related to colour parameters with an increase in the hue 01 the
samples due to a higher presence 01 cis isomers in processed cherry tomato.

Keywords: Degradation, isomerization, cherry tomato, Iycopene

[P081]
The Effect of Staphylococcus carnosus on Volatile Profile of Sucuk

Güzin KABAN*, Mükerrem KAYA
Atatürk University, Turkey

The aim 01 the study was to determine the effect 01 Staphylococcus carnosus, isolated Irom
traditional sucuk (Turkish dry-Iermented sausage), on volatile compounds 01 sucuk during
ripening. Volatile compounds had been analyzed by gas chromatography/mass spectrometry
(GC-MS), using a solid phase microextraction (SPME). S. carnosus was used in combination
with Lactobacillus plantarum as a lactic culture in sucuk production. Sucuk produced with only
L. p/antarum was evaluated as a control group. Forty compounds were selected Irom the
volatile compounds identified from sucuk during ripening. There were differences between two
groups in terms 01 the lollowing compounds: 13- pinene (p<O.05), 4-terpinenol (p<0.01),
benzene-1, 3-bis(1,1-dimethylethyl) (p<0.001) and hexadecane (p<0.001). However, the mean
peak areas 01 these lour compounds are quite low. The real effect was demonstrated by the
ripening periodo Acetic acid was shown high peak areas at day 7 in both in control group (L.
plantarum) and in sausage inoculated with L. plantarum+ S. carnosus. 1-propene,3,3-thiobis
was demonstrated high levels in the first days and dropped in the lollowing days. l3-pinene was
shown higher levels at day 7. l3-myrcene, a-phellandrene, a-terpinen and D-limonen were
demonstrated increases at the last two days. O-cymene, propanal-2-methyl-3-phenyl, y-
terpinene, linalol and disulphide-di-2-propenyl which had high peak areas among all
compounds, were shown significant changes during the ripening. One 01 the important
compounds, linalol, was also significanUy affected (p<0.05) by the interaction 01 starter culture x
ripening periodo

Keywords: S. carnosus, volatile compounds, Turkish dry-Iermented sausage (sucuk), GC/MS

[P082]
Physicochemical and Sensory Properties of Minimally Processed Apple Desserts

Containing Creams or Custard
D. F. Keenan*, T. R. Gormley, F. Butler .

'Ashtown Food Research Centre (Teagasc), Ireland, 2University College Dublin, Ireland

The continuing trend lor convenience-based foods is increasing the demand lor convenient and
healthy loods, e.g. ready-desserts high in fruit content with small amounts 01 dairy or oth7r
accompaniments. This study involved testing desserts produced Irom apples (Bramley s
Seedling; wedges and purees) containing custard (EPIVAL 20/26 Instant, Healy Group, Ireland)
or cream (double strength), or aerosol cream (Carié; BoyneValley Foods, Ireland; 79% dairy
cream), and using chilling, freeze-chilling, or sous vide processes. Purees were prepared Irom
peeled apple slices (+33% added water); stewed (95°C; 15 min), cooled, and sieved (1.4 mm
mesh). Wedge preparation involved dipping in Natureseal AS1 (AgriCoat, UK) browning
inhibitor (6%; 2 min). Samples lor chilling and Ireeze-chilling were microwaved (700W; 1 min),
vacuum packed [plastic bags; 200g apples + 50g 01 cream, aerosol cream, or custard (4:1 rallo)
as a one-packJ. Sealed bags (purees and wedges) were: (a) held in chill (2-4°C), or (b) Ireeze-
chilled, i.e. blast Irozen (-35C), stored (-20°C lor 2 days; and Ihen at 2-4°C lor 2 days) or (c)
sous vide processed (Barriquand Steriflow retort: P90>10 min) and stored (2-4°C; 2 days).
Testing (day 2) indicated that wedge samples had a betler overall appearance than the purees.
Cream and custard accompaniments also had a good overall appearance but aerosol cream
lost its structure in the vacuum pack. Shear values were highest lor the sous vide samples and
lowest lor Ireeze-chilled (Table 1), and Ireeze-chilled puree samples had the lowest consistency
values (Table 2). AII puree samples exhibited shear thinning. Sensory analysis indicated that all
samples, except those with aerosol cream (3% sugar content), were too sour due to the hlgh
acidity 01 Bramley's Seedling apples. This research (ISAFRUIT project) was part-Iunded by the
European Commission [Thematic Priority 5 (Food Quality & Salety), 6th Framework Programme
01 RTD (Contract No. FP6-FOOD 016279)J.

Table 1: Kramer shear force (N/100g) measurements on processed apple wedges

Process Custard Cream Aerosol
cream

Chill 512 414 290

Freeze-chill 285 276 307

Sous vide 1020 1052 954

Table 2: Brookfield consistency values (speed 5rpm) on processed apple purees (Pas)

Process Custard Cream Aerosol
cream

Chill 11.2 47 33

Freeze-chill 9.6 21 14

Sous vide 14.4 32 17

Keywords: Bramley's Seedling apples, ready-dessert, dairy accompaniments, sous vide
processing
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Enzymatie Transformation of pineapf'le juiee sugars into dietetie derivatives

M G AZiz2, H Michlmayr' ,A M del Hierro', K O Kulbe'
'Oepartment of Food Science & Technology, Austria, 20epartment of Food Seience & Rural

Ind., Bangladesh

Fruit juices contain significant quantities of sugars (glucose, fructose and $ucrose) and are of
importance as source of dietary energy. Nowadays, low calorie juices are of interest for human
health such as contributing to weight loss and decreasing obesity. Production of fruit juices,
which are suitable for low calorie affectionate people, involves conversion of sugars into dietetic
derivatives keeping other qualities widely unchanged apart from the development of the desired
sweet taste.

Biotransformation of pineapple juice sugars into dietetic derivatives by using a commercial
invertase and an oxidoreductase from Zymomonas mobilis was accomplished. The reaction
scheme is shown in Figure below:
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Pineapple juice sucrose was completely converted into glucose and fructose by the commercial
invertase increasing their amount in the original juice almost twice. Glucose-fructose
oxidoreductase transformed glucose and fructose simultaneously into sorbitol, a low calorie
sugar alcohol, and gluconic acid, respectively. About 10 % glucose of the pineapple juice, which
corresponds to 7.83 giL was found unconverted in an end point study. This conversion solely
depends on the initial pH and pH control during the reaction. pH control above 4.5 allows rapid
production 01 low calorie juice (42% in 4h at pH 5), whereas pH control below this pH showed a
slower conversion 01 sugars. Application of this process on juices of other tropical fruits
(papaya, jackfruit, mango) could even be more advantageous due to their higher natural pH.

·PrfJSlmting authof

Keywords: sugar, pineapple juice, dietetic derivatives, enzymatic transformation

[P084]
The use of sedimentation field-flow fractionation in the size characterisation of bovine

milk fat globules as affected by heat treatment
V. Raikos', J. Kapolos2, L. Farmakis', A. Koliadima", G. Karaiskakis'

'University of Patras, Greece, 2TEI of Kalamata, Greece

Size distribution of fat globules affects the appearance, taste and stability of milk and milk-
based products. Full-fat, semi-fat and chocolate bovine milk were subjected to heat treatment
within a temperature range of 50 to 125°C for 1 hr. Sedimentation field flow fractionation was
employed to determine the changes in mean particle diameter of milk fat globules as affected by
heat treatment. The mean particle diameter of fat droplets increased with increasing heating
temperature for most samples. The particle size of fat globules increased on average 43 nm
(4.99%) for full-fat and 69 nm (8.13%) for semi-fat milk following the heat treatment. Chocolate

milk exhibited considerable increase in partide size (118 nm, 14.22%) within a certain
temperature range (50-110°C), followed by a decrease in particle size when heated at 125°C
for 1 hr. Heat-induced flocculation due to attractive interactions between hydrophobic sites on
denatured protein molecules on different droplets was assumed to be mainly responsible for.the
increases in partide size observed in this study. Extensive heat-induced denaturation of milk
proteins was also indicated by Native PAGE. Sedimentatian field flow fractionation proved to be
a useful technique for adequately monitoring heat-induced changes in particle size distributions
in milk.

•'.•••••••••••••••••••••••••••••••••
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[P08S]
Effect of the intensity af salting on the prateolytic changes during the manufacture of

dry-cured lacón
R Garrido', M.C. Garcia Fontán2, J.M. Lorenzo·2, 1. Franco', J. Carballo'

'Meat Technology Center, Spain, 2University of Vigo, Spain

Dry-cured lacón is a traditional raw-cured meat product made in the northwest of Spain,
from the foreleg of the pig, using similar manufacturing processes to those used in the
production of dry-cured hamo

During the manufacture of raw-cured meat products made from whole cuts, different
physico-chemical and chemical changes take place, of which protein and lipid degradation are
the most important and are those that have the greatest effects on the organoleptic
characteristics of the final products. The aim of this work was to study the effect of the intensity
of the salting process on the proteolytic changes that occur during the manufacture of dry-cured
lacón.

In order to carry out this study, six batches of lacón were manufactured and sampled as
described by Lorenzo et al. (Food Chemistry, 2008, 110: 137-149); each batch consisted of nine
lacón pieces that in the green stage weighed 4 kg each. Two batches were salted during 3 days
(0.75 days/kg), two batches were salted during 4 days (1 day/kg) and the remaining two during
5 days (1.25 days/kg). In each sampling time of each batch, the dassical nitrogen fractions
(total non-protein nitrogen (NPN), a-aminoacidic nitrogen (NH2-N) and total basic volatile
nitragen (TBVN)) and the free fatty acids were quantified following the methods described by
Lorenzo et al. (2008).

The different nitrogen fractions significantly increased (P < 0.05) during the manufacture,
ranging the final values of the NPN from 726 mg/100 9 of total solids in the batches salted
during 5 days to 1083 mg/100 9 of total solids in the batches salted during 5 days. The same
differences associated to the salting time were observed in the other two nitrogen fractions,
ranging the NH2-N final values from 343 to 485 mg/100 9 of total solids, and the TBVN final
values from 35 to 54 mg/100 9 of total solids. The proteolytic processes were less pronounced
as the salting time increased. The free amino acid content was also lower as the salting time
increased; however, the intensity of the salting does not affect the free amino acid profile.

Keywords: Proteolytic, Dry-cured meat, Nitrogen fractions, free amino acid

[P086]
Oetermination of Protein Patterns in Sur-líe Model Wines using Sodium Oodecyl Sulfate

Polyacrylamide Gel Electrophoresis (SOS-PAGE)
G. Fiechter', D. Pavelescu, J. Meier, H.K. Mayer

BOKU - University of Natural Resources and Applied Life Sciences Vienna, Oepartment of
Food Science and Technology, Food Chemistry Oivision, Austria

During the on lees ageing of Sur-lie wines, specific compounds (peptides, amino acids, manno-
proteins, polysaccharides, mono-diglycerides, fatty acids, oligonucleotides, nucleotides and
nucleosides) are released from yeast cells via autolysis.
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Major objective of this work was to compile a protein pattern of on lees aged wines by means of
an electrophoretic method. Therefore, 30 tailor-made model wines differing in fermenting yeast
(Oenoform Veltliner, Lagerhaus Komplex, Fermicru 4F9 and EC 1118), on lees ageing period
(0-6 months) and the addition of auxiliary processing enzymes (Littozym, Rapldas and Vmoflow)
were processed.

To obtain optimal electrophoretic patterns, a desalting procedure using size exclusion
chromatography cartridges and elution with an adequate aqueous solution (water, alcoholic
solution, phosphate buffer) was required. Desalted samples were dehydrated via Iyophilization
or vacuum-drying, and were subsequentiy re-hydrated in an aqueous buffer system containing
SDS and a reducing agent. After a heating step, samples were loaded on a polyacrylamide gel.
Determination of molecular weight was accomplished in regard to protein standards ranging
from 225-10 kDa. Neither the used elution solutions nor the two different dehydration
procedures yielded significant variances in the derived protein patterns. AII samples, although
varying in intrinsic parameters, indicated equal protein patterns. There was only a slightiy
decrease in intensity of one lane in conjunction with the ageing periodo Molecular weight of the
derived protein bands varied from 56-20 kDa.

Thus, the optimized sample preparation and analytical procedures used were appropriate to
study the protein patterns in Sur-lie model wines using SDS-PAGE.

Keywords: Sur lie wine, Processing enzymes, Protein pattern, SDS-PAGE

[P087)
The Effect of Rosemary (Rosmarinus officina/is L.) on the Functional Properties of

Muscle Protein During Frozen Storage
N. M Sarbon*, F Badii, N.K Howell

University of Surrey, United Kingdom

The aim was to assess changes in muscle protein structure and functional properties during
frozen storage of chicken breast muscle (Pectoralis major), in the presence and absence of
rosemary (Rosmarinus officinalis L.) extract as antioxidant. Changes in muscle proteins were
measured by protein extractability, rheology and FT-Raman spectroscopy. Lipid oxidation was
measured by peroxide value and malondialdehyde formation (thiobarbituric acid reactive
substances). Protein extractability of chicken muscle decreased markedly during frozen storage,
but was higher in the presence of 500 ppm rosemary extract. Dynamic rheological properties
(G') and (G") increased on frozen storage due to protein denaturation and cross-linking
However, addition of rosemary at 250 ppm reduced toughness of chicken muscle. Further,
rosemary extracts especially at 500 ppm significantly reduced malondialdehyde formation.
Protein conformational changes and denaturation were confirmed by a decrease in alpha helix,
tryptophan and the tyrosine doublet ratio (185011830 cm") of Raman spectra during frozen storage;
these changes were minimised by treatment with rosemary extract.

Keywords: rosemary extracts, rheology, lipid oxidation, chicken breast muscle

[P088)
Estimation of the Extent of Frying Fat Deterioration using Differential Scanning

Calorimetry
A S Mohammed*, H M Ghazali, C P TAN

Universiti Putra Malaysia, Malaysia

Differential scanning calorimetry was used to assess oil deterioration and compared with known
chemical parameters. Five different types of edible oils, namely, corn oil, soybean, sunflower,
canola, and palm olein, were used in this study and banana was used as the fried product.
Batches of banana approximately 5-7 centimeters in length were cut into uniform wedges and
then fried at 180 ± 5°C. The frying was intermittent and continued for 5 hours a day for six
consecutive days (a total of 30 hours). The changes in the thermal properties of all used oils
were studied and compared. A simple method was developed for monitoring the oil deterioration
by DSC based on the heating thermogram of the used oil samples at scanning rate of 5°C/min

from -70 to 70°C. The heating thermogram for the oils showed varying degree of changes
especially in the major melting peak position during the course of frying. At the end of frying
days changes in the peak temperature of the major melting peaks for all the oil was found to
increase significantly (P<0.05) from the initial day to the last day of frying, the values were; corn
oil (-23.1 to -5.4°C), soybean (-23.5 to -2.2°C), sunflower (-10 to -1.33°C), canola (-10 to -2.7°C)
and palm olein (14.6 to 19.9°C). The deterioration of used oil was also assessed 9~
determination of total polar compound (TPC) percent, lodine value (IV), spec/fic extlnctlon E
at 233nm and 269nm, and changes in Viscosity (cP). The extent of oil deterioration was best
reflected in the changes in percent TPC for all used oils. The changes from the initial to the final
values were; corn oil (3.8 to 37.6%), soybean (4.7 to 35.3%), sunflower (3.5 to 32.7%), canola
(2.0 to 24.4%) and palm olein (3.3 to 20.5%). There was a good positive correlation between
the major peak temperature values from the DSC heating thermogram and the TPC for all the
oils tested.

Keywords: Deterioration, Differential Scanning Calorimetry., Estimation, Frying Fat
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Medium Fluidized Sed Dryer Assisted with IRd
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Abstract not supplied.

[P090)
The effect of ultraviolet (UV) light on microbial inactivation and quality of apple juice

I Palgan*, I M Caminiti, A Munoz, F Noci, P Why1e, D J Morgan
SAFSVM, UeD Dublin, Ireland

Consumers are increasingly demanding minimally processed beverages with fresh - like
characteristics, which also have the convenience of an extended shelf-life. Non-thermal
technologies such as UV can offer potential advantages in this regard.

In this study, reconstituted apple juice was exposed to UV light in a continuous laboratory scale
system for exposure times of 0.5, 1, 2.5 and 5 min and compared to conventional heat
pasteurisation (94°C, 26 s). Samples were then evaluated for microbial inactivation and
selected quality attributes (colour, pH, Brix, titratable acidity, non-enzymatic browning (NEBI),
total phenolics and antioxidant capacity (TEAC)). Product acceptability was also evaluated by
sensory analysis using a group of 30 panellists. Microbiological analysis was performed by
inoculating apple juice with Listeria innocua and Escherichia coli DH5-a and microbial numbers
were counted pre- and post-processing. The length of UV exposure did not affect the pH, °Brix,
titratable acidity or total phenolics content, but it decreased NEBI (P<0.01), TEAC (P<0.05) and
lightness (L) (P<0.05) compared to unprocessed juice. UV exposure fer 1 min resulted in a
reduction below the detection level for both E. coli and L. innocua in apple juice with initial
counts of 5 and 2.5 log cfu/ml, respectively. Reducing the exposure time to 0.5 min also
reduced both microorganisms below the detection level. Sensory analysis showed that samples
treated for 1 min or less were comparable to the controls in terms of acceptability, while longer
exposure times produced increasingly adverse changes (off-flavour and colour changes). Based
on these results, short-time UV exposure could represent a valid alternative to thermal
processing to control growth of undesirable microorganisms while maintaining high quality in
apple juice.

Keywords: Ultraviolet, Listeria innocua, Escherichia coli, Apple juice
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The Influence of Hydrocolloids Addition in Frozen Bread Oough on Viability and

Metabolism of Sacharomyces cerevisiae
D. Pejin, O. Grujic, J. Pejin', 1.Dosenovic

Faculty of Technology, Serbia

Freezing and storage in the lrozen state leads to decreased viabitity and metabolism 01
Saccharomyces cerevisiae cells. The aim 01 this research was to investigate the possibility 01
hydrocolloids (k-karagenan, carboxymethylcellulose, xanthan, and guar-gum) use to protect
yest cells during Ireezing 01 dough. Doughs were prepared with different concentrations 01
hydrocolloids (0.1, 0.2 and 0.3 % in doughs) stored at -20°C and analyzed after O, 7, 15 and 30
days. The samples were delrosted at + 4°C lor 12 hrs, and lor additional 1.5 hr at + 20°C. Pure
Saccharomyces cerevisiae culture was isolated Irom doughs and was cultivated under optimal
conditions during 24 hrs. Following parameters were determined: specific growth rate,
lermentative activities and cytochromes contents in intact cells with the aim 01 determining the
respiration intensity.

During Ireezing 01 dough lor 30 days, the percentage 01 living cells Irom dough surface was
53.11 % and Irom the centre 54.95 %. Comparing these results, it is quite clear that the cells in
the centre 01 the dough were protected Irom low temperatures and because 01 that the number
01 survived cells was higher. In the dough samples, prepared with addition 01 k-carragenan in
concentrations 0.1, 0.3 and 0.5 %, the number and percentage 01 survived cells increased both
on the surface and in the centre. In dough with 0.5 % 01 k-carragenan the percentage 01
survived cells on dough surface was 61.23 % and in the centre 64.63 %.
Carboxymethylcellulose in concentration 01 0.3 and 0.5 % increased number 01 survived cells
on the surface to 70.64 % and in the centre to 76.54 %. Guar-gum increased survived cells
number only in concentration 01 0.1 % on the surface to 70.17 % and in the centre 01 the dough
to 75.26 %. The obtained values 01 Saccharomyces cerevisiae pure cultures growth rate
decreased constantly with longer Ireezing 01 dough. The mean specific growth rate decreased
by approximately 10 % during 30 days 01 storage at -20°C. The lermentative activities 01 pure
cultures isolated lrom Irozen dough containing k-carragenan (0.5 %) and
carboxymethylcellulose (0.1 %) were about 2 times higher compared to pure cultures isolated
lrom control dough. Content 01 cytochromes in intact cells decreased in all samples during
Ireezing.

Keywords: Saccharomyces cerevisiae, Frozen bread dough, Hydrocolloids , Fermentative
activities

[P092]
Levels of Nutraceutical Phytochemicals in Oestoned Virgin Olive Oils Produced in Italy

(Apulia Region)
Allonso Ranalli', Stelania Contento, Fabio Girardi, Donato Marchegiani, Paola Nicolosi, Davide

Pardi
GRA-Consiglio per la Ricerca e la Sperimentazione in Agricoltura, Centro di Ricerca per

I'Olivicoltura e /'Industria Olearia, Sede Scientifica di Citta S. Angelo, Italy

Apulia is the lirst Italian olive growing region producing over 30% 01 the Italian olive oil product.
In the last lew years, in Italy, much attention has been paid to olive oil Irom destoned olives. We
have characterized destoned oils coming Irom all the Italian olive growing regions, within the
special research projects "Valorolio" and "Riom" lunded by Italian Ministry lor Agricultural Food
and Forestry Policies. Many analytical data are thus available. In this research paper we report
the analytical picture relerring to oits Irom Provenzale cultivar. Destoned oils (PROO) have been
compared to the homologous stoned oils (PRSO). In addition, the analytical profile 01 blend
destoned oil (BOO) has been compared to that 01 the corresponding organic destoned blend oil
(BOOO). Such a blend inciuded six oil varieties: Cerasola 40%, Gellina di Nardó 12%, Ogliarola
Salen/in a 12%, Ogliarola Barese 12%, Coralina 12%, and Fasola 12%. To characterize the oils,
HRGC, HPLC, HPSEC, GC-MS, and other analytical methods have been used. We observed
that chlorophylls, major carotenoids and related CIE chromatic parameters (chroma and
brightness) are not affected by the organic oil production model. On the contrary, the olive
destoning technique meaninglully decreases the oil content 01 both green and yellow natural
pigments. This is because mechanical crusher acts more efficaciously than destoner on the

hypoderm tissue, where chloroplast colourings are essentially located. Both organic olive
cultivation lactor and olive destoning technique positively impact the oil green aromas. These
two lactors also significantly enhance the concentrations 01 other bioactive phytochemicals,
such as I.-tocophereol, secoiridoids, oleocanthal (a COX inhibitor) and other biopher¡ol
molecules. The organic destoned oit, also called biodestoned oil, appears to be a highly
lunctional produce, which could actually successlully be used to prevent the metabolic
syndrome and other current human disorders. This oil kind also shows high storability and a
unique flavour/lragrance, and thus a marked nutritional value. By contrast, the above two
lactors do not impact the oi! genuineness parameters. Multivariate statistical analyses (PCA,
HCA, DA, SIMCA, KNN, CART) give plots in which the above technological treatments are
ciearly discriminated.

Keywords: destoned organic olive oils - bionutritional value - effects vs. metabolic syndrome
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[P093]
Effect of Sous vide Processing and subsequent storage on levels of polyacetylenes in

carrot disks (Daucus carota, cv Nerac)
Ashish Rawson,'·2, Padraig McLoughlin', Nigel Brunton', Maria Tuohl

'Ashtown Food Research Centre, Ashtown, Ireland, 2National University of Ire/and Galway,
Ire/and

Polyacetylenes are a group 01 bioactive compounds believed to playa signilicant role lor the
health promoting properties 01 carrots. The major polyacetylenes in carrots are lalcarinol
(FaOH), lalcarindiol (FaDOH), and lalcarindiol-3-acetate (FaDOAc). Some studies have
indicated that thermal processing can decrease the levels 01 polyacetylenes In carrots. Sous
vide processing uses mild temperatures (,,90°C) to cook products in vacuum sealed pouches
and therelore may be an effective strategy lor minimizing losses 01 thermally unstable
compounds during processing. This study was conducted to investigate the effects 01 sous vide
processing and subsequent storage on the content 01 polyacetylenes in carrots disks (Daucus
carota, cv Nerac). Levels 01 the most biologically significant polyacetylene lalcarinol Increased
lollowing processing (p<.0.01) and after 5 days storage (p<0.05) but decreased thereafter. In
contrast levels 01 lalcarindiol-3-acteate and lalcarindiol decreased alter sous vide by up to 90%
lor the later. Levels 01 total polyacetylenes (FaOH + FaDOH + FaDOAC) were significanUy
lower after a storage period 01 20 days (p<0.05) as compared to Iresh samples. An inverse
correlation between levels 01 FaOH and FaDOH lor all samples (r =0.55, p<0.01) was lound. In
contrast, FaDOH and FaDOAc were positively correlated (r =0.55, p<0.01).

Keywords: Polyacetylenes, Sous vide processing, Daucus Carota, storage
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[P094]
Physieo-ehemieal eharaeteristies of organie and eonventional kiwifruit in syrup over time

storage
M Gareia-Quiroga, E Arbones-Maeiñeira, ML Vázquez-Odériz, MA Romero-Rodriguez'

Universidad de Santiago de Compostela, Spain

The aim of this study was to evaluate some important physico-chemical properties of kiwifruit
(Actinidia deliciosa A. Chev., CF Liang and A.R. Fergurson) in syrup, using fruits obtained both
through organic and conventional cultivation. These raw materials were processed following
both organic and conventional practices. Therefore, four types of products were prepared (2 raw
materials x 2 processing methods): 00 (organic kiwi processed under organic practice), OC
(organic kiwi processed under conventional practice), CO (conventional kiwi processed under
organic practice), and CC (conventional kiwi processed under conventional practice).

Within each kind of product CIELab colour parameters, total solids of syrup, total solids of the
homogenized product, aw, pH, total acidity and dry matter were determined. The effects of the
storing period length and kind of product were studied using an analysis of variance with two

. factors and interaction. Tukey's tests were carried out over the variables that showed significant
effects in order to identify significant differences. In the cases in which significant differences
among products were detected a hypothesis test were carried out to find out whether the
differences are attributable to the raw material or the processing method.

The results showed that physical and chemical properties of the studied products are stable
throughout the storing period; that dry matter and soluble solids in the syrup and in the
homogenized product are slightly affected by the raw material; and that homogenized product's
soluble solids are slightly affected by the processing method.

Keywords: kiwifruit, syrup, physico-chemical, organic

[P095]
Goat easein substraet affinity with Cynara Carduneulus L. extraet proteases

M. Sales-Gomes, M.E. Lima-Costa'
Universidade do Algarve-FERN, Portugal

Cardoon thistle flowers have been used in traditional cheesemaking in Mediterranean regions
are used in the traditional manufacture and in semi-industrial cheese processing, due to their
clotting properties, conferring better sensorial characteristics in dairy products. The proteolytic
activities of the dried thistle flowers extracts are, in general, attributed to the high content of
aspartic proteases present in the blue flowers. Those thistle proteases, namely, cardosins A
and B, digest k-casein similarly to other milk-clotting commercial enzymes with higher affinity.
Cardosins are heterodimeric proteins, composed by two dissimilar polypeptide subunits, with
molecular masses respectively of 31 and 15 kDa (cardosin A) and 34 and 14kDa (cardosin B).
In order to evaluate the quality of this plant milk coagulant agent and enzymatic properties were
studied the presence of aspartic proteases in C. cardunculus flowers, using caprine casein as
substrate on a native-PAGE analysis and goat milk to determined the clotting time, at different
temperatures (25, 37 and 55°C). The band observed around the 46kDa in the native-PAGE gels
shows that the activity of cardosins is kept active, under non-denaturating conditions. However
so me of the bands depicted in the native-PAGE gels might result from other aspartic proteases.
The additional clear bands observed in the gel represent genuine differences on cardosins
specificity. Bonds which were cleaved by the so-called therein acid proteases present in the
cardoon thistle flowers, the biological activities of cardosins, were confirmed as heterodimeric
proteins, composed by two dissimilar polypeptide. The measured milk clotting times were
affected by temperature. An inverse relationship is established between proteolytic activity,
clotting activity and the temperature clotting. Higher proteolytic activities from the crude extract
generally and temperature corresponds to lower milk clotting times. These results suggest the
high affinity of goat casein toward to C. cardunculus proteases extracts.

Keywords: Cynara cardunculus L., Cheesemaking, Clotting, curd
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A preliminary Study on the Response of Osmotieally Dehydrated Isolated Cells to

Rehydration Treatments
L Segui', P.J. Fito, P. Fito

Instituto de Ingenieria de Alimentos - Universidad Politécnica de Valencia, Spain

INTRODUCTION: This contribution describes the response of apple isolated cells to rehydration
treatments in diluted sucrose solutions (5 % (w/w) sucrose). The purpose of the work is
examining the behaviour of the microstructural elements of the cell, as well as evaluating their
integrity along the treatments. Results are expected to contribute to the study of fruit rehydration
processes.

METHODS: Apple isolated cells, previously dehydrated in assay tubes containing 10 mL of
sucrose solutions (25 % and 35 % (w/w)) , were examined during rehydration treatments under a
light microscope (Leica Microsystems, modo DM LM) with a CCD camera incorporated, ~hich
allowed de acquisition of digital images during the treatments. Dlrect observatlon and dlgltal
images acquired were use to analyse the progress of microstructural features of the cells and
the corresponding protoplasts during 30 minutes (A: projected area; L: major axis; 1: minor axis).

RESUL TS AND DISCUSSION: During rehydration, protoplast swelling was followed by cell
swelling and relative projected areas (protoplast and cell) were measured and plotted. Kinetics
of water transfer during rehydration were evaluated by means of the water phenomenologlcal
coefficient (Lw); results were of the same order than the obtained for cells soaked in
hyperosmotic solutions (x10-4 mol·J·'·m·2·s·') (1). Initial response to the hypoosmotic treatment
was found not to be homogeneous and mos! cells showed certain degree of delay. According to
Wolfe et al. (2), this delay would be related to the time needed to activate the mechanisms of
incorporation of new membrane material in the plasmalemma. Differences between cells could
reflect differences in the number and/or activity of aquaporins in the membrane (3).

Figure. Rehydration sequence of an apple isolated cell soaked in a 5 % (w/w) sucrose solution
(cell previously dehydrated in a 35 % (w/w) sucrose solution). 30 minutes of treatment.

(1) Segui, L., Fito, P.J. and Fito, P. (In Press).

(2) Wolfe, J., Dowgert, M.F. and Steponkus, P.L. (1986) Journal of Membrane Biology, 93, 63-
74.

(3) Moshelion M., Moran N. and Chaumont F. (2004) Plant Physiollogy, 135,2301-2317.

Keywords: rehydration, osmotic treatment, food processing, water phenomenological coefficient
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Physical and sensory properties of low trans puff pastry
o Soronja Simovic', B Pajin, Z Seres

University of Novi Sad, Faculty of Technology, Serbia

Puff pastries can contribute very significant of total fat, and especially of trans fat to diets and
consumers. This is because the pastries themselves contain 30% or more of fat. The fat
composition used to prepare puff pastry margarine usually have a trans fat content of from 25-
30% so that pastries made from such a margarine contain at least about 7.5-10% trans fat.
Evidence from many human studies indicates that trans fatty acids (TFA), like some saturated
fatty acids (SAFA) - lauric, myristic and palmitic, raise LOL (or bad) cholesterol levels in the
blood thereby increasing the risk of coronary heart disease.

Oetermining the minimum amount and choosing the right fat composition (SAFA + TFA content,
solid fat content) which secure the specific flaky texture, could be aprooved the nutritive value of
bakery products, with minimal difference or without any difference of sensory charac~eristics ?f
the product. The influence of quantity of low trans (Iess than 1% of total fatty aClds) roll-In
margarines (sample MLT1 and MLT2) and different time of relaxation between laminating on
dough physical properties, as well as on sensory and physical characteristics of puff pastry
products was investigated in this work.

Experiment was planed according to factorial plan 32 with independent variables quantity of
margarine (35-55% based on flour, variation interval 10) and time of relaxation (15-35 minutes,
variation interval 15). Lift, shrinkage, elipticity, specific volume, sensory characteristic and
texture profile of puff pastry were determined.

The results of measurement of physical characteristics showed that the optimum dough quality
could be prepared with 35 or 45 of margarine MLT1 and 30 minutes of relaxation between
laminating. Usage of margarine MLT2 requires longer time of relaxation and application of
higher quantity of margarine. By statistical evaluation of experimental results of dough
toughness and extensibility are determined that linear, quadric and influence of the Interactlons
of independent parameters are influenced by the maragine type (figure 1.). High values of the
correlation coeficients R=0.977 and R=O,931 aproove the very good correlation between
experimental and calculated values.

z = 490.5065.0.737S')(+O.2322·y·O.0693·x·x.O.0922·x·y
-O,1099'y'y

margarina ML T1 [%)

Fig. 1.lnfluence of the quantity of margarine and relaxation time on toughness of dough

The determination of physical and sensory characteristics revealed that good quality of puff
pastry product could be obtain with minimal quantity of margarine MLT1 and short time of
relaxation, however optimal quantity of margarine MLT2 and time of relaxation between
laminations were 55%, and 45 minutes respectively.

The determination of physical and sensory characteristics revealed that good quality of puff
pastry product could be obtain with minimal quantity of margarine MLT1 and short time of
relaxation, however optimal quantity of margarine MLT2 and time of relaxation between
laminations were 55%, and 45 minutes respectively.

Keywords: puff pastry, trans fatty acids, saturated fatty acids, phisical and sensory
characteristics

[P098]
Conception of an ohmic heating reactor to study the kinetics of chemical reactions a~.

high temperature in liquid food products
Roux Stéphanie", Courel Mathilde2, Pain Jean-Pierre'

'Université Montpel/ier 2, France, 2Agroparistech, France

Few studies are reported in the literature about the kinetics of chemical reactions in liquid food
products under high temperature conditions. In most cases, temperatures are above 100·C,
temperature gradients are created in the product, transient phase (temperature increase) is
quite long compared to the holding phase and cooling phase is not described.

Ohmic heating was chosen because it is a direct method allowing a bulk heating of a product.
To achieve a homogeneous thermal treatment, three conditions need to be respected: first, a
homogeneous electrical field was obtained by using parallel electrodes. Second, a batch
configuration prevents thermal gradients due to velocity gradients. Third, the treated products
have to be homogeneous in terms of electrical conductivity. Many food solutions like milk, fruit
juices etc. can fulfil this constraint.

Another challenge was to achieve high temperature levels situated in a sterilisation domain: the
reactor was thus put under constant pressure with nitrogen and a sampling system was
conceived to be able to carry out kinetic studies at high temperature and under pressure.

A large range of temperatures from ambient to 140·C could be reached and hold for given
times, covering thermal treatments from pasteurisation to UHT sterilisation. It takes less than
1.5 minutes for a cow milk (conductivity around 0.5 S/m) to be heated from 20·C to 140·C. The
cooling is also very fast, temperature decreases from 140·C to léss than 100·C within about 2
seconds. The good reproducibility of the thermal profiles allows us predicting the thermal
treatment undergone by a product.

Finally, the ohmic prototype was proven to have a good reproducibility of the heat load delivered
to the product. The ability to take samples during a thermodynamically stable holding phase
should allow producing reliable experimental data for kinetic studies.

Keywords: ohmic heating, kinetics of chemical reactions, high temperatures, liquid foods
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[P099]
Optimization of Modified Whey Protein and Sodium Chloride Concentrations and

Cooking Temperature of Sous Vide Cooked Beef Muscles Applying Response Surface
Methodology

N. Szerman'·2, C.B. González,,2, A.M. Sancho1.3,F. Carduza', G. Grigioni1.2,S.R. Vaudagna·1.2
'Instituto Tecnología de Alimentos, CIA, INTA, Argentina, 2Consejo Nacional de Investigaciones

Científicas y Técnicas (CONICET), Argentina, 3Facultad de Agronomia y Ciencias
Agroalimentarias, Universidad de Morón, Argentina

Application of sous vide system to beef is an alterna tive to diversify the consumption of ready-
to-eat beef products (1). However, the main disadvantage is the retention, inside the package,
of the liquids released during cooking (2). Previous research indicated that addition of native
whey protein (NWP) and sodium chloride -NaCI- reduced cooking losses and Warner-Bratzler
shear force (WBS) of cooked muscles (3). The aim of this work was to optimize modified whey
protein (MWP) and NaCI concentrations and cooking temperature (CT) of sous vide cooked
muscles applying response surface methodology.

A Ooehlert design (4) was applied to study the effect of MWP (NutrilacSA7505-ARLA; 0-3.5%)
and NaCI (0-2.5%) concentrations and CT (at the muscle slowest heating point -SHP-: 65·C,
70·C, 75·C). Time applied at SHP was the suggested to achieve 60 reduction of Listeria
monocytogenes (5). Forty-five Semitendinosus beef muscles (1481.2±118.8g; pH: 5.63±O.13)
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were prepared as in (3). The evaluated parameters were: pH variation (LlpH), total yield (TY),
expressible moisture (EM), WBS and colour parameters (3).

The LlpH increased linearly with the increment of MWP (Table 1), probably induced by the
higher brine pH. TY was aftected linearly by MWP, NaCI and CT. Figure 1 depicts that
equivalent yields can be obtained by reducing the concentration of one ingredient by the other
one. When the NWP was used (3) this eftect can only be observed up to 2.0% NaCI (CT: 65-
70·C). EM parameter was aftected linearly by NaCI and linearly and quadratically by CT. EM
had a positive correlation with TY. The increment of NaCI linearly reduced WBS. Enhanced
muscles had lower WBS (23.9N) than non-injected ones (28.1 N). Chromatic parameters were
aftected linearly by NaCI, indicating darker cooked samples. Final quality of MWP-treated
muscles did not difter from NWP-treated ones. However, MWP produced higher yields,
particularly at the highest NaCI concentrations.

Figure I EJl(.,\:1 lit' I11l){hfl..:d \\ hey pr\ Ih:1I1 ••'llll..:..:nlr;llI: 11\,1\\"1')
~ndSl.xhum ..:hlllrjJ~t NaCI) lln h\l;¡1 ~ i..:ld tC\l(lking h:lllp\.'raturc

Ii\:t.·d al 7t1~C)
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la !OO~
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Table 1: Regression coefficients and analysis of variance of the regression model for t.pH, total yield (TY),
expressible moisture (EM), Warner-Bratzler shear force (WBS) and CIE Lab colour parameters of
enhanced whole Semitendinosus beef muscles submitted to sous vide cooking

Terms ApH TY EM WBS L* a* b*

Constant 0.488+ 96.6+ 32.29+ 23.9+ 61,64+ 4.32+ 17,26+

Lineal MWP 0.077+ 8.1+ 1.03 -0.7 -0.84 0.34 0.43+

NaCI 16.5+ 1.74+ -3.2+ -3.02+ 0.83+ 0.56+0.029

CT 0.032 -6.3+ -1.85+ -0.2 -0.79 -0.59+ -0.38

auadratic MWP -3.5 -1.67 -2.1 0.56 -0.03 0.030.062

NaCl' -3.9 0.91 1.9 1.45 -0.17 -0.530.021

CT' 0.025 3.06+1.1 -0.01 -0.49 0.69 0.29

Interactions MWPxNaCI -0.092 -2.65 1.7 -0.001-4.1 0.16 0.69

NaClxCT -0.005 1.9 2.38 -3.2 1.77 -0.54 -0.51

MWPxCT -0.027 0.6 0.32 0.8 -0.28 0.71 0.42

NaClxCTxMWP 0.039 0.9 -0.36 3.8 2.15 -1.32 -0.34

R

p.va/ue <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Reduced equationsfor parameters (coded values). MWP: Modified Whey Protein concentration,NaCI: sodium chloride
concentration,CT: Cooking temperature. (+) Signification level p < 0.001.

lIpH: 0.473+0.077MWP; TY: 94.9+8.1MWP+16.5NaCI-6.3CT; EM: 32.08+1.74 NaCI-1.85 CT· 3.12 CT'; WBS:
23.9-3.2NaCI;L': 62.05-3.02 NaCI; a': 4.45+0.83 NaCI· 0.59 CT; b': 17.21+0.43MWP+0.56NaCI

1) Vaudagna,S. R" Sanchez, G., Neira, M. S., Insani, E. M., Picallo, A. B., Gallinger, M. M., & Lasta, J. A. (2002). Sous
vide cooked beef muscles: effects of low temperature-Iong time (L T -L T) treatments on their quality characteristics and
storage stability. /nternationa/ Jouma/ al Food Science and Techno/ogy, 37, 425-441.

2) Szerman N., Gonzalez C.B., Sancho A.M., Grigioni G., Carduza F., Vaudagna SR (2007). Effect of whey protein
cencentrate and sodium chloride addition plus tumbling procedures on technological parameters, physical properties
and visual appearanceof sous vide cooked beel. Meat Science, 76 (3), 463-473.

3) Szerman, N., Sancho,A.M., González,C.B., Grigioni, G., Carduza, F. & S.R Vaudagna (2008). Optimization01 whey
protein concentrate and sodium chloride concentrations and cooking temperature of sous vide cooked whole-muscle
beel from Argenlina. Meat Seienee 79: 557-567.

4) Araujo, p,w. & Brereton, RG. (1996). Experimentaldesign 11. Optimization. Trends in ana/ytical ehemistry, 15(2),63-
70.

5) FAIR CT96-1020 (1999) Harmonization 01 Salety Criteria lar Minimally Processed Foods. Rational and
HarmonizationReport,FAIR ConcertedAction FAIR CT96-1020.

Keywords: beef, whey protein, sodium chloride, sous vide system
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'Instituto Tecnología de A/ímentos, CIA, INTA, Argentina, 2Facultad de Agronomía y Cíencías
Agroalimentarias, Universidad de Morón, Argentina, 3Consejo Nacíonal de Investigaciones

Científicas y Técnicas (CONICET), Argentina

In sous vide products effective pasteurization should be demonstrated by the application at the
food-core of a specific temperature-time combination or pasteurization value (1,2). A detailed
study of the performance of the retort is required because a few profiles per batch are
monitored in the commercial processing (1). The aim of this work was to evaluate the
distribution of heat penetration parameters in a water-cascade retort and its effects on the
effective pasteurization of sous vide cooked beef pieces.

Standardized beef cylinders (20.8±1.4cm length; 10.5±0.68cm diameter) were packaged into
cook-in pouches (Cryovac™CN-640). Core temperatures (CT) of cylinders were measured with
type-T thermocouples. Each of the shelves (top, middle and bottom) of the basket was loaded
with eight cylinders. Heating was carried out in a water-cascade retort (Microflow™ Barriquand)
at 75°C for 135 minoExperiments were carried out in triplicates. The heating time from 10°C to
70°C at CT (lit) was calculated. Heating rate index (fh) was obtained as in (3).

Cylinders loaded on the top and bottom shelves heated significantly faster than ones on the
middle shelf (Table 1). The performance at the top shelf was expected, considering that the
water is showered on this position (4). The lower heating rate in the middle shelf could be
consequence of a minor heat transfer coefficient (h). However, h would be higher in the bottom
shelf, due to a combined effect of water-cascade and water-bath flow pattern. The difterences of
lit between the slowest and the fastest heating (Table 11) are higher than the holding time (2min
at 70°C) corresponding to 6D reduction of Listeria monocytogenes (5). Consequently, if a
cylinder on the top/bottom shelves was held for 2min at 70°C, cylinders in the middle shelf
would not have reached this CT. Hence, these cylinders would not achieve the recommend
pasteurization targe!.

Table 1: Mean values and standard deviations of heat
penetration parameters on different shelves in the water
cascade retort

Shelf at (min) fh (min)

Top 94.7 ± 0.99 b 90.1 ± 0.53 b

Middle 103.4 ± 5.22 a 95.0 ± 3.65 a

Bottom 94.9 ± 3.40 b 86.8 ± 2.46 b

a-b Means wlth dlfferent letters In the same column are slgnlficantly dlfferent (p
< 0.05)

Table 11: Difference between heating times
(lit: 10°C to 70°C) of the slowest (middle
shelf) and the fastest (top/bottom s shelves)
heating.

Difference of at (min)

Middle-Top Middle-Bottom

8.7 8.5

1)Sheard, M.A. & Rodger, C. (1993) Optimum heat treatments for sous vide cook-chill products.
Sous vide cooking symposium proceedings, pp. 118-126. 25-26 March 1993, Leuven, Belgium.

2)Vaudagna, R., Pazos, AA, Guidi, S.M., Sanchez, G., Carp, O.J. & Gonzalez, C.B. (2008)
Effect of salt addition on sous vide cooked whole beef muscles from Argentina. Meat Science
79,470-482.
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3)Stumbo, C.R. Thermobacterology in Food Processing. Academic Press, New York, 1965.

4)Campbell, S. & Ramaswamy, H.S. (1992) Oistribution of heat transfer rate and lethality in a
single basket water cascade retort. Journal of Food Process Engineering 15, 31-48

5)FAIR CT96-1020 (1999) Harmonization of Safety Criteria for Minimally Processed Foods.
Rational and Harmonization Report, FAfR Concerted Action FAIR CT96-1020.

Keywords: sous vide system, water cascade retort, pasteurization, cooked beef

[P101)
Transglutaminase production by Streptomyces mobaraensis grown on neutralized acid

hydrolysates of potato
E. Guerra, J.A. Ramirez2, M. Vázquez"

'University of Santiago de Compostela, Spain, 2University Autónoma de Tamaulipas, Mexico

Microbial transglutaminase catalyzes the formation of bounds resulting in protein cross-linking.
Food industry takes advantage of this fact to improve mechanical and textural properties of
protein foods like fish and meat restructured products. Biotechnology industries demand cheap
raw materials to prepare growth media. These media can contain glucose as carbon source
which can be obtained from potato, an abundant source of starch. The aim of this work was to
elucidate if the biotechnological production of transglutaminase by Streptomyces mobaraensis
CECT 3263 growing on media made from hydrolysates of potato is suitable.

Neutralized (charcoal-treated or not charcoal-treated) sulphuric acid hydrolysates of potato
containing 23 giL of glucose were supplemented with: yeast extract, 2.5 giL; peptone, 10.5 giL;
MgSO., 0.5 giL; KH2PO., 2 gIL; Na2HPO., 5 gIL; sodium caseinate, 38 gIL. Sugars were
determined by HPLC with RI detector, enzyme activity by spectrophotometry and biomass by
dry weigh!. The results showed that using neutralized hydrolysates up to 1.452 U/mL was
obtained at 168 h. Using neutralized, charcoal-treated hydrolysates, up to 1.595 U/mL was
obtained at 168 h. These results are better that those obtained using other raw materials such
as hydrolysates of sorghum straw or sugar cane mollases. It was demonstrated that
hydrolysates of potato are suitable media for transglutaminase production by S. mobaraensis.

Keywords: Transglutaminase, potato, food additives
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Effect of adding fish gelatin on Alaska pollock surimi gels

A. Hernández-Briones2, G. Velazquez2, M. Vázquez", J.A. Ramirez2
1University of Santiago de Composteña, Spain, 2University of Autónoma de Tamaulípas, Mexico

Fish gelatin is a food additive obtained after hydrolysis of collagen from fish skin. The
importance of fish gelatin as a food additive is increasing as its commercial availability rises.
Surimi is washed minced fish meat used as raw material for seafood analogs like crabmeat
substitutes. The most important attributes in surimi are gelling and whiteness. The objective of
this work was to determine the effect of fish gelatin on the texture, color and water holding
capacity of cooked surimi gels. Surimi gels were prepared by mixing grade A or FA surimi of
Alaska pollock with salt (2%) and commercial fish gelatine at O(control), 0.5, 0.75, 1.0, or 1.5%
previously dissolved in water (20 ml/100 9 surimi). The solubilized paste was stufted into
stainless-steel tubes and incubated at 40·C for 30 min followed by cooking at 90 ·C for 15 mino
Changes in mechanical (texture profile analysis, TPA), functional (water holding capacity, WHC)
and color attributes of surimi gels were measured. Gelatin up to 1% showed compatibility with
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surimi gels improving the WHC without affecting the mechanical properties. Gelatin added at
1.5% showed a disruptive effect in detriment of mechanical properties. Color parameters were
modified slightly but whiteness was not affected by increasing the level of fish gelatin, indicating
that gelatin did not change the color attributes and all gels remained in the grayish region.
These results indicated that fish gelatin showed not advantages for using as a functional
additive in Alaska pollock surimi but it can be used as a filler additive.

Keywords: surimi, fish gelatin, fish processing
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A kinetic assessment of the enzymatic hydrolysis of potato (Solanum tuberosum) by a-

amylase and glucoamylase
R. Delgado', A. Castro', M. Vázquez·2

1University Michoacana de San Nicolás de Hidalgo, Mexico, 2University of Santiago de
Composteña, Spain

Biotechnology industries demand raw materials to prepare growth media for the fermentative
processes. These media contain a carbon source which can be obtained from potato, an
abundant source of starch. This work deals with the modelling of the enzymatic hydrolysis of
potatoes using a-amylase and glucoamylase. Several options were evaluated, including the use
of the enzymes alone, in a mixture and under different conditions of temperature, time and
substrate concentration. Using a-amylase alone or glucoamylase alone, both enzymes reached
only a hydrolysis yield of 0.42 g/g, suggesting that a combination of both enzymes could give a
higher degree of hydrolysis. The hydrolysis using a mixture of both enzymes allowed obtaining
hydrolysates with reducing sugar concentrations up to 14.1 giL at 70°C. In this case, the yield of
hydrolysis was increased' up to 0.82 g/g. Considering the important effect and interactions of
time and temperature, a statistical Box-Behnken design was conducted including substrate
concentration, time and temperature as operational and reducing sugar concentration released
as dependent variables. The conditions to obtain the maximum response were 6 % of substrate
concentration, 68°C and 180 min, where a concentration of 32.62 giL of reducing sugars after
the hydrolysis was predicted. Verification experiments were performed and the new hydrolyses
gave a mean value of 33.57 giL, confirming the accuracy of the model. The results show the
feasibility of the process studied.

Keywords: potato, hydrolysis, starch
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Organic and conventional kiwifruit in syrup. Evaluation of sensory characteristics over

time storage
M Garcia-Quiroga, N Muñoz-Ferreiro, MA Romero-Rodríguez, ML Vázquez-Odériz'

Universidad de Santiago de Compostela, Spain

The aim of this study was to evaluate sensory characterísticis of kiwifruit (Actinidia deliciosa A.
Chev., C.F. Liang and A.R. Fergurson) in syrup, using fruits obtained both through organic and
conventional cultivation. These raw materials were processed following both organic and
conventional practices. Therefore, four types of products were prepared (2 raw materials x 2
processing methods): 00 (organic kiwi processed under organic practice), OC (organic kiwi
processed under conventional practice), CO (conventional kiwi processed under organic
practice), and CC (conventional kiwi processed under conventional practice).

For the study we use a panel of trained tasters. We performed the sensory profile of the
products after processing and periodically over time storage

For each sensory variable, a two-way analysis of variance with the factors storage time and
product was performed. Subsequent pairwise comparisons were by Tukey tests.

The results showed that sensory characteristics of the studied products are stable throughout
the storing periodo In addition, the results show that the raw material (organic or conventional)

used and the processing method (organic or conventional) have not influence on the sensory
characteristics of products.

Keywords: kiwifruit, syrup, sensory, organic
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Anthocyanic pigment determination in strawberries and strawberry jam using HPLC.

Influence of cultivation technique
J Crecente-Campo, MA Romero-Rodriguez', ML Vázquez-Oderiz

Universidad Santiago de Compostela, Spain

An HPLC method is described for the detection of anthocyanins present in different extracts of
strawberries (Fragaria ananassa) and strawberry jam. Methods for preparation of an
anthocyanin isolate free of other interfering phenolics were developed. Thus, the Iyophilized
samples were extracted with methanol and then purified using a solid-phase cartridge before
HPLC. The main anthocyanins were pelargonidin-3-glucoside (Pgd-3-glu) and cyaniding-3-
glucoside (Cyn-3-glu). Differences in the anthocyanin content between strawberries from
organic vs. conventional cultivation were investigated. Compared to conventional techniques,
organic cultivation had statistical effect on the level of anthocyanins, being this content
noticeably higher with organic cultivation. The study of the anthocyanin content in strawberry
jams highlighted the important degradation of these kind of compounds with the thermal
treatment and remarked the differences between organic and conventional cultivation.

Keywords: Strawberry, Jam, Pigments, Cultivation

[P106)
Chemical Treatments Impact on Safety and Quality of Frozen Red BeU Pepper (Capsicum

annuum, L.)
Elisabete M. C. Alexandre', Dora M. Santos, Teresa R. S. Brandao, Cristina L.M. Silva

Escola Superior de Biotecnologia, Universidade Católica Portuguesa, Portugal

The high loads of some microorganisms in fresh fruits and vegetables, as well as the high
probability of products contamination along manufacturing, justify treatments application in a
phase prior to storage (both in refrigeration or frozen conditions). Thermal pre-treatments, such
as blanching, are extensively used aiming at maximum safety and quality retention of frozen
products. Alternatively, chemical treatments may be used as disinfectant washings of fruits and
vegetables, avoiding the negative impact of the thermal treatments, while assuring safety from a
microbiological point of view. Traditionally, hydrogen peroxide and chlorine solutions are used
as decontamination agents.

The objective of this work was to study the impact of two disinfectant solutions (sodium
hypochlorite - used in a commercial available solution AMUKINA; and hydrogen peroxide at two
different concentrations (1% and 5% w/w)) on safety (evaluated by Listeria innocua artificially
inoculated on red bell peppers, Capsicum annuum, L.) and on some quality attributes (pH,
colour and texture) throughout 87 days of frozen storage conditions (at -7°C and -30°C). Simple
water-washings were used as control.

When red bell peppers were washed in water or in disinfectant solutions, the results were
similar in terms of Listeria innocua reduction (at -7 and -3D De). However, if samples were
stored un-washed, the microbiological contamination was higher (approximately 2 log-cycles
throughout all storage and at both temperatures). This emphasis the importance of a simple
water-washing to make the frozen product safer.

The great impact of the disinfectant washings in terms of quality evaluation was observed on
colour. When hydrogen peroxide (at 1%) or AMUKINA were used, colour was better retained
during frozen storage at both temperatures. The other quality parameters were not affected by
the applied washing treatments.

Keywords: vegetables, quality, safety, chemical treatments
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Staphylococci from catering: occurrence of safety-related properties

I Bartolomeoli·, F Frigo, M Marino, M Maifreni, G Rondinini
Dept. Food Science - University of Udine, lIaly

Some staphylococcal species are well known for their implication in foodborne illness due to
enterotoxin production. Although this is the leading cause of food-related outbreak by
staphylococci, other physiological features could be considered as risk factors, such as
adhesion- and biofilm-forming ability, aminoacid-decarboxylase activity and disinfectant- and
antibiotic-resistance, and should not be underestimated.

The aim of this investigation was to identify at species level staphylococci isolated from catering
meals, surfaces and food workers, as well as to characterize them for some safety-related
aspects, namely aminoacid-decarboxylative ability, antibiotics and disinfectants resistance, and
adhesion- and biofilm-forming ability.

214 strains were collected on Baird-Parker agar during routine enumeration or detection of S.
aureus on samples of different meals served cold and hot, swabs from food contact surfaces
and from workers' hands collected at canteens located in North-East Italy. Using genus- and
species-specific PCR isolates were identified as S. pasteuri (35%), S. aureus (26%), S.
epidermidis (20%), S. saprophyficus, S. sciuri, S. wameri and S. xylosus. 85% of strains could
decarboxylate at least one aminoacid, histamine being the biogenic amine produced more
frequently. 83% of isolates were weak biofilm producers and 4% (isolates from the species S.
aureus, S. epidermidis and S. saprophyticus) showed an high ability to form biofilm on
polystyrene tissue culture plates. With regard to other surfaces, strains showed a certain
adhesion ability on stainless steel, to a lesser extent to Teflon®. Resistance to antimicrobials
(both antibiotics and QAC-based and oxidizing sanitizers) was quite spread between species,
with 49% and 45% of isolates showing resistance to penicillin G and ampicillin, respectively. A
limited number of strains were resistant to QAC-based compounds.

In conclusion, the characterization of aminoacid-decarboxylative ability, antimicrobials
resistance and adhesion ability could be important for the assessment of risk associated with
the presence of staphylococci in food services.

Keywords: Staphylococci, catering, adhesion ability, antimicrobial resistance
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Risk Assessment of Toxoplasma gondíi in Meat and Cured Meat Products

S Bayarri·, MJ Gracia, C Pérez, R Lázaro, R Aguilar, P Faustino
University, Spain

Toxoplasmosis is a worldwide-distributed zoonosis caused by the protozoan Toxoplasma
gondii. In most adults, it does not cause serious illness, but severe disease may result from
infection in immunocompromised people and in pregnant women in which may cause abortion,
fetal abnormalities, or perinatal death.

Epidemiological studies confirm ingestion of raw or undercooked meat products containing
tissue cysts (bradyzoites) as a risk factor associated with acute toxoplasmosis. Pork, which is
routinely used in the production of meat products, has been considered as the major source of
T. gondii infection in humans. Consequently control mechanisms must focus on destruction of
cysts by cooking or processing.

The parasite is destroyed by freezing, and is relatively susceptible to heat inactivation, but litlle
information is available on the frequency of contamination of cured meat products with viable
Toxoplasma gondii and the effect of curing on the parasite.

With the aim of contributing to the risk assessment process, in the present study we determined
the prevalence of viable Toxoplasma gondii in retait pork meat and meat products such as
cured ham, that constitutes a very commonly consumed food in Spain.

Samples (n=50) were purchased from butchers and supermarkets of Zaragoza (NE Spain). The
mouse bioassay was used to detect viable bradyzoites. The methodology requires the
concentration of the organism from muscle tissue prior to detection. Therefore, acid pepsin
digestion procedure was applied to each sample. Blood samples were drawn from mice t~at
survived 60 days after inoculation, and serum was examined for T. gondii antibodies by indirect
immunofluorescence assay (IFA), considering positive results those mice with title ~ 10.

•••••••••••••••••••••••••••••••••••
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"Food Hygiene" in aseptic processing and packaging systems

G. Betta·, R. Massini
Universitá degli Studi di Parma, Italy

In this research a comprehensive approach aimed to ensure "Food Hygiene" in "aseptic
processing and packaging systems" has been developed. Concerning European and U.S. rules
and considerable international and European standards were collected into Check-Lists in order
to examine several typologies of equipments. Specific procedures for evaluation or achievement
of conformity were developed if necessary, by using also process simulation.

A survey on some working plants was performed in order to test the developed tools. Five heat-
treatment plants and one aseptic filler have been checked with the collaboration of some food
companies and equipments suppliers. Different layouts have been examined and in all cases
the check-lists and the procedures proved to be effective. Found non conformities has been
enumerated and ranked depending on their potential consequences.

This work shows that it is necessary to have more regard to standards and regulations during
plant designo As malter of fact non conformities related to recontamination (such as in the
packing machine) are seriously able to compromise safety; non conformities able to cause non
sufficient treatment are normally less critical but oblige to apply too drastic heat treatment in
order to ensure safety, whereas completely compliant equipment would allow process
optimization.

For these reasons the developed tools are a very useful tool not only for validation but firstly for
equipment and process designo

Keywords: Food Hygiene, Safety, Aseptic, Sterilization
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Occurrence of Fusarium and its toxins in wheat in Luxembourg

F. Giraud', T. Bohn·', E. Coceo', M. El Jarroudi2, P. Delfossse', C. Guignard'
1Centre de Recherche Public-Gabriel Lippmann, Luxembourg, 2Liege University, Belgium

Introduction: Among crucial factors limiting wheat crop yield are losses caused by fungi, e.g.
by Fusarium, causing fusarium head blight (FHB). In addition to crop reduction, Fusarium, is
able to produce several mycotoxins, namely deoxynivalenol (DON), acetylated-DON (ac-DON),
nivalenol (NIV), HT-2 and T-2 toxin, and zearalenone (ZON), which may cause impaired quality
of food products, acute nausea, interior organ-damage, infertitity, and cancer. The aims of this
project were to determine the occurrence of Fusarium in Luxembourg, to investigate the effect
of common field treatments on Fusarium prevalence, and the presence of fusarium-toxins.
Additionally, species and strains of Fusarium were characterized by morphological and
biomolecular tools.
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Methods: Prevalence (% infected wheat spikes) and severity (% infected grains/spike) of
Fusarium were studied in various geographical areas of Luxembourg (n=17). Furthermore, the
timely application of fungicide mixtures and their effect on Fusarium prevalence was tested. The
amount of fusarium-toxins was determined by HPLC-MS/MS.

Results: Overall prevalence of 8.9±15.5% (mean±SD) and severity 21.0±17.8% indicated a
high manifestation of Fusarium in 2007 in Luxembourg. A significant lower severity (P=0.027,
Man-Whitney- Test) was found for fields in northern Luxembourg compared to the South.
Application at growing stage 31 +59 (first node to heading date) of chlorothalonil and
prochloraze was most successful in reducing Fusarium prevalence. Toxins identified in wheat
were DON, NIV, ZEA, and ac-DON, with DON being the predominant one (range 70-
4700¡.lg/kg). The most predominant species in >600 strains identified to date were F.
graminearum (22%), F. culmorum (17%), F. poae (16%), F. avenaceum (17%), Microdochium
nivale (16%).

Oiscussion: Fusarium and mycotoxins were abundantly identified in various Luxembourg areas
with different topoclimatological properties. Mycotoxin-Ievels identified are not likely to present a
risk to animal/human consumers but deserve further investigation. Future studies are warranted
to follow Fusarium distribution and to improve climatological models able to predict Fusarium
occurrence.

Keywords: Fusarium, Mycotoxins, Wheat, Prevalence
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ISOLATION ANO OETECTION OF AlicyclobaciIJus spp. FROM RAW MATERIAL ANO

BEVERAGES
Matej Bornsek", Timea HerZenjak2, Gregor Perne " Barbara Jersek2

'Brewery Union, Slovenia, 2Biotechnical Faculty, Slovenia

Alicyc/obaci/lus spp. as thermophilic acidophilic bacteria posses several distinct characteristics,
the major one are their ability to survive commercial pasteurization processes (95 'C for 2 min).
These bacteria can grow in a wide temperature range with an optimum growth temperature
between 40 and 60 'C and wide pH range with an optimum between 3.5 and 4.5.
Alicyclobaci/lus spp. is known as spoilage bacteria since they produce off flavors in final product
as fruit juices or bottled water. Guaiacol and halophenols were identified as the offensive
smelling agent. The species that are known to produce guaiacol are A. acidoterrestris, A.
acidophilus, A. herbarius and A. herbarius subsp. aigle. Among these species, A. acidoterrestris
produces the highest amounts of guaiacol. The growth phase in which guaiacol is produced is
not always the same, and is affected by both the strain and temperature condition. Because of
that, fruit industry has acknowledged Alicyclobacil/us spp. as a major quality control target
microorganisms. The aim of our work was to evaluate different procedures of the IFU method
for the detection of taint producing Alicyclobacil/us spp. in fruit juices. Potentially naturally
contaminated samples of sugar and bottled spring water were analyzed with spread plating
method, membrane filtration method, enrichment and membrane filtration in combination with
enrichment. A heat treatment step (1 h at 60°C) to activate the spores was included in all
cases. We have analyzed 20 samples of sugar and 5 samples of spring water. For analysis BA T
medium and BAT agar were used. Isolates were further identified with conformation tests as
recommended by IFU method and with API CH 50. The most efficient procedure was
enrichment as in 12 of 25 samples isolates were confirmed as Alicyclobacil/us spp. and further
identified to the species level. As this classical procedure is time-consuming further work is
currently under run for application of real-time PCR detection of Alicyclobacil/us spp. in raw
material and different beverages directly or after enrichment of samples to ensure faster and
reliable results of microbiological analysis and to prevent spoilage.

CHANG S., KANG D. 2004. Alicyclobaci/lus spp. in the Fruit Juice Industry: History,
Characteristics, and Current Isolation/Detection Procedures. Critical Reviews in Microbiology,
30: 55-74

DUVENAGE W. 2006. Detection and isolation of thermophilic acidophilic bacteria from fruit
juices. The degree of master of science in food science, Department of Food Science, Faculty
of AgriScience, Stellbosh University; 92.

IFU Method on the Detection of taint producing Alicyclobaci/lus in Fruit Juices, revision 1. 2004.
IFU Handbook Microbiological Methods, Method No. 12.

TAKAHASHI T., GOTO K., TANAKA T., TANADA S., SAWAKI T., YAMAMOTO R. 2007.
Factors of spoilage caused by Alicyclobaci/lus and prevention measures. Alicyclobac;;lus,
Thermophilic ACidophilic Baclli. Yokota A., Fujii T. Goto K. (Eds.): 117 - 148

TOKUDA H. 2007. Growth profile of Alicyclobaci/lus in fruid juices. Alicyclobacil/us, Thermophilic
Acidophilic Baclli. Yokota A., Fujii T. Goto K. (Eds.): 92-99
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Oynamics of Antilisterial Activity of Selected Lactic-Acid Bacteria in Experimentally

Produced Bosnian Soudjouk
F. Caklovica', D. Alagic, M. Smajlovic, K. Caklovica, E. Clanjak

University of Sarajevo, Veterinary Faculty, Department of Food Hygiene & Technology, Bosnia
and Herzegovina

The authors presented the results of one of working packages (WP 5) of the international
research project "Safety of traditional fermented sausages: Research on protective cultures and
bacteriocins", with an objective to experimentally produce naturally fermented sausages
inoculated with selected pathogens and strains of lactic acid bacteria (LAB) in arder to explore
protective properties of the inoculated LAB strains with regard to growth and development of the
pathogen population. Research previously conducted within the project resulted in defining
three Italian strains of Lactobaci/lus sakei (1151, 1154 and 1155) with confirmed anilisterial
activity.
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Figure1. Dynamics of growth of L. monocytogenes during fermentation of three batches of
experimentally produced Bosnian soudjouk.

Comparing to the other two strains of Lb. sakei, the strain 1151 showed a slight advantage with
respect to antilisterial activity, which indicated a hypothesis that all the three strains are just
single isolates of the same species. Arguments in favor to the hypothesis are results of research
on genetic determinants of antilisterial activity conducted previously within the project, which
indicated that all the Italian strains were sub-clan es of the same bacterial population. Thus, for
further research on antilisterial activity of the isolated LAB strains the use of the strain Lb. sakei
1151 only was suggested.

Keywords: Naturally fermented sausages, Bosnian soudjouk, Antilisterial activity, Lactic-acid
bacteria
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Determination of Microbial Surface Contamination on Beef Carcasses

Haydar Ózdemir, U.Tansel $ireli H.Yesim Can'
Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Turkey

This study determined microbial surface contamination on a total of 120 hall beel carcasses
lrom a high-capacity and a low-capacity beel slaughterhouse in Ankara. Samples were taken by
aseptic excision-sampling the muscle-adipose tissue surface 01 the flank, brisket and rump
areas of each half carcass (0.1-0.2 cm thickness, 10x10 cm' per site; 300 cm' total). The
samples were analyzed lor total aerobic plate counts (TAPC), coagulase-positive staphylococci
(CPS), Enterobacteriaceae (EB), total coliform counts (TCC), Escherichia coli biotype I (EC),
and presence of Salmonella.

Levels of both microbial surface contamina/ion and faecal contamination of the beef carcasses
tested were hiph. Mean log TAPC, EB, TCC, EC and CPS were 4.78, 2.08, 2.03, 1.98 and 3.85
log CFU cm', respectively. EB, TCC, EC and CPS were detected on 81.6% (98/120),79.1%
(95/120), 65% (78/120) and 38.3% (46/120) of samples, respectively. Salmonella spp. were not
detected on any samples.

It is therefore recommended that s/aughterhouses introduce internal hygiene measures such as
the HACCP system in order to produce beef meat of good quality and thus protect public health.

Keywords: beel carcass, microbial contamination, E. coli biyotip 1, Salmonella spp.
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Determination of Tetracycline Antibiotic Residues in Aquatic Animals by Liquid

Chromatography with a Photodiode Array (LC-PDA) and Liquid Chromatography Tandem
Mass Spectrometry (LC/MS/MS)

HS Chang, HI Kang, KS Lee, HJ Lee', SH Kim, DB Kim
Busan Regional Korea Food & Drug Administration, Korea, Republic of

Many antibiotics are used in cultured aquatic animals to promote productions. In particular,
tetracyclines are one of the most commonly used antibiotics in aquatic animals. The analysis of
residual veterinary drugs in lood from aquatic animal is important lor quality control of products.
In this study, we determined tetracycline antibiotic residues (oxytetracycline, tetracycline,
chlortetracycline and doxycycline) in aquatic animals (flatlish, jacopever, sea bream, abalone,
common eel, blue crab and shrimp) using liquid chromatography (LC). We also established the
condition 01 liquid chromatography tandem mass spectrometry (LC/MS/MS) lor confirmation 01
lour tetracyclines. Tetracyclines in muscle tissue were extracted with a mixture 01 hexane and
chlorolorm (9:1) and lurther purified using an ODS solid-phase extraction cartridge (Sep-Pak
C18). They were analyzed using CAPCELL PAK C18 UG120 (4.6 x 250mm) column, the mobile
phases consisting of O.01M oxalic acid, acetonitrile and methanol with the gradient elution
method and a PDA detector. The limits 01 quantification (LOQs) were less than 50~g/kg lor all
compounds and repeatabilities, expressed as relative standard deviations (RSD), were lower
than 2.2%. We confirmed four tetracyclines by LC/MS/MS using electrospray ionization (ESI) in
positive ion mode with acetonitrile/water mobile phase containing 0.1% formic acid with the
gradient elution method. The cone voltage was 30 V lor all the tetracyclines, except
oxytetracyclines 01 25 V. Three structurally significant transitions per compound were selected
lor multiple reaction monitoring (MRM) method in accordance with U.S. Food and Drug
Administration MS confirmation guidelines. The monitoring of tetracycline antibiotic residues in
aquatic animals is under investigation with the proposed method.

Keywords: tetracyclines, aquatic animals, monitoring, LC-MS-MS
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Effect of high hydrostatic pressure on the formation of cholesterol oxides in dry-cured

shoulder vacuum packed
M. Clariana', 1. Diaz, C. Sárraga, J. A. Garcia-Regueiro

IRTA Monells. Food Technology, Spain

Cholesterol oxides (COPs) are closely related with the lormation and development 01 the
atherosclerotic plates (1) and present potential carcinogenic properties (2). The cholesterol
oxidation level is related with the polyunsaturated latty acids content 01 loods (3); but, there are
other factors affecting lood processing that can inlluence on the development of COPs as .the
temperature (4), the presence 01 prooxidant substances (5), lood irradiation (6) and the storage
conditions (7).

In previous studies (8), the COPs rate have been quantified in dry-cured ham but there are lew
data relating the development 01 COPs with the application of the high hydrostatic pressure
(HHP) treatment (9).

The aim 01 the study was to assess the influence 01 leedig and the HHP treatment in the
development 01 COPs in samples 01 dry-cured shoulders.

Dry-cured shoulders from animals fed with three different diets: basal diet, basal diet plus 3g/kg
01 docohexanoic acid (DHA), basal diet plus 200mg/kg 01 vitamin E. Dry-cured shoulders were
sliced and a half 01 the samples were pressurized at 600 Mpa, 15°C for 10 minutes. The rest 01
the siices were used as control. Eight COPs: 7a-hydroxycholesterol, 713-hydroxycholesterol, 13-
epoxycholesterol, a-epoxycholesterol, cholestantriol, 25- hydroxycholesterol and 7-
ketocholesterol were analyzed. Lipids were extracted according to Blight and Dyer, and
cholesterol oxides were purified according to Garcia-Regueiro and Maraschiello (10). Cops
were analysed by GC-MS in SIM and TIC mode.

Not significant differences were found among diets in the COPs levels except in a-
epoxycholesterol. Results on HHP treatment indicated a tendency to increase the cholesterol
oxides except in samples from DHA enriched diet where both control and pressurized samples
showed similar COPs levels.

Acknowledgments: The authors thank the "Instituto Nacional de Investigación y Tecnologia
Agraria y Alimentaria (INlA)" through the "Subprograma Nacional de Recursos y Tecnologias
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Molecular identification of Anisakis larvae from marine fish in Sicily
A. Costa', A.M. Di Noto, S. Sciortino, F. Vitale, S. Reale, S. Caracappa

Istituto Zooprofilattico Sperimenta/e del/a Sicilia, /ta/y

Anisakis spp. is a parasite 01 commercially important marine fish and cephalopods and its
prevalence is 01 great concern lor both human health and economic reasons. Larval stages 01
Anisakis spp. are commonly lound in the viscera and musculature 01 several fish species;
accidental human inlections with anisakid larvae can occur lollowing the consumption 01raw or
undercooked inlected marine fish and the resulting disease, anisakiasis is well documented by
several authors. The aim 01the present work was to investigate, using RFLP genetic analysis,
the occurrence 01 larval lorms 01 Anisakis spp. in teleost fishes and cephalopods Irom the
western area 01 Sicily. Out 01408 fish and 11 cephalopods examined, Irom November 2006 to
April 2008, 39 fish were positive lor Anisakis larvae, reaching-high values 01 prevalence
(Lepidopus caudatus 100%, Trachurus trachurus (44,4 %), Scomber scombrus (35%) and
Merluccius mer/uccius (14%). Larval stages 01Anisakis spp. were lound Iree or encapsulated in
the visceral cavity (stomach, intestine, liver and gonads). After the morphological analysis with
microscopic observation, the larvae recovered were preserved in 70% ethanol until molecular
analysis based on PCR-RFLP. After DNA extraction, the genomic region 01the ribosomal DNA,
spanning the ITS-1, the 5.8S and the ITS-2, was amplified by PCR using two primers.
Amplicons were subjected to restriction analysis using the three restriction enzymes (Hhal, Hinfl
and Taql) previously shown to be diagnostic lor the species 01Anisakis (D'Amelio S. et al, 2000,
Int J Parasitol 30: 223-226). Morphological analysis classified alllarvae as L3 stages 01Anisakis
belonging to Type I (sensu Serland, 1961). In the molecular analysis, digestion protiles allowed
the identification 01the larva 01A. pegreffii, based on the combination 01 RFLP patterns. This
species is the most abundant anisakid species detected in the Mediterranean Sea and appears
to be responsible lor all the human cases 01anisakiasis in Italy.

Keywords: Anisakis spp., marine lish, RFLP genetic analysis, anisakiasis
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Univ.~rsal Arra~ for Pathogens Detection in Milk and Cheese
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4Department of Veterinary Science and Technology far Food Safe/y, University of Mi/~n, It~/y

The identification 01 milk bacterial pathogens responsible lor mastitis is important not only lor
the associated economic losses to producers, but also lor the hazard these could represent lor
consumers. Raw milk and dairy products Irom non-pasteurized milk have been responsible lor
Staphylococcus aureus (heat-stable enterotoxins producer), Campylobacter, Sa/monel/a,
Bacillus and E. coli outbreaks. In recent years, DNA microarray technology has played an
increasingly important role in the study 01inlectious diseases. A new assay, based on the use 01
a Ligation Detection Reaction (LDR) coupled to a universal array (UA), has been developed to
detect 15 different bacterial groups: Staphylococcus aureus, Streptococcus agalactiae,
Staphylococcus spp. (Coagulase Negative Staphylococci), Strep. bovis, Strep. equi subsp.
zooepidemicus, Strep. canis, Strep. dysgalactiae, Strep. parauberis, Strep. uberis, Strep.
pyogenes, Mycoplasma spp., Salmonel/a spp., Bacillus spp., Campylobacter spp. and
Escherichia coli 0157:H7 strain (the most dangerous variant). The pathogens were identified
on the basis 01 "species-specific" polymorphisms on the 16S rRNA gene, using a custom
software, ORMA, capable 01 precisely identify all the signature positions and to retrieve
optimized LDR probe pairs lor each species. The entire assay comprised genomic DNA
extraction Irom milk and cheese samples, 16S rRNA gene amplification with universal primers,
the liquid-phase LDR reaction and the hybridization onto the universal array .. For microarray
validation, 34 strains Irom ATCC culture collections, 20 raw mastitis milk samples and 10 Iresh,
semi-hard and hard cheese samples were tested. The method showed optimal specilicity, high
discriminative power, with sensitivity down to 6 Imol, and good flexibility, as new probe pairs
can be easily added to the system, reducing costs and set up time. Use 01 the LDR-UA
platform, with rapid and specific identilication 01milk pathogens, could improve prevention and
treatment 01mastitis, reducing potential hazards lor consumers and increasing the efficiency 01
milk production.

Keywords: Milk pathogens, ligase detection reaction, microarray
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Ochratoxin A contamination in maize and wheat bread in two Portuguese regions during

winter 2007: Porto and Coimbra
S.C. Duarte", A. Tanello', A. Pena', C.M. Lino', C.D. Matos2
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1 Group of Bromatology, Center of Pharmaceutical Studies, CEF, University of COimbra,
Portugal, 2REQUIMTE, Instituto Superior de Engenharia do Porto, Portugal, 3REQUIMTE,

Servir;o de Bromatologia, Faculdade de Farmácia, Universidade do Porto, Portugal

Ochratoxin A (OTA) is a ubiquitous mycotoxin 01 known nephrotoxicity and classified as a
possible human carcinogen (group 2S) by the International Agency lor Research on Cancer.
Human exposure to OTA proceeds Irom the ingestion 01various loodstuffs, mainly cereals and
derived products, such as bread, one 01the most consumed loodstuffs.

The aim 01 our study was to evaluate the differences between OTA levels in two most
consumed type 01 bread in two Portuguese cities, Porto and Coimbra. The evaluation was
performed according to Juan et al. (2007). Recoveries oscillated between 77% and 103% lor
lortification levels between 2 and 0.1nglg. The intra-day RSD were between 4% and 14%, and
the inter-day ones between 7% and 13%. The limit 01quantification (LOQ) was 0.1ng/g.

During the winter 012007, 123 bread samples, 46 maize (31 Porto; 15 Coimbra) and 77 wheat
(47 Porto; 30 Coimbra), were collected. The results showed 83.7% 01samples with OTA, being
52% with levels above the LOa, with an average contamination level 01 0.28nglg and a
maximum level 01 1.51nglg. None 01 the samples exceeded the maximum limit set by the
European Commission, 3ng/g.



Maize bread, in either city, was consistently more contaminated than wheat bread. Coimbra
presented higher average contamination in both types of bread (0.48 and 0.34ng/g) when
compared to their counterparts from Porto (0.25 and 0.19ng/g). The higher estimated daily
intake of OTA from bread in the population of Coimbra (0.52ng/kg.bw/day), compared to Porto
(0.29ng/kg.bw/day), renects the higher average contamination of bread in the first city.

Acknowledgment: This study was supported by the FCT through the Project PTDC/AGR-
ALI/65528/2006 and SFRH/BD/37409/2007.
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A Research of Salmonella Spp. in Egg and Egg Products and Lifetime of Salmonella in

Refri~erator And Boiling Temperatures
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It is well known that Sa/monella infections are responsible for a high number of bacterial food
borne diseases. Egg and egg products are considered to be the major sources of confirmed
Sa/monella food poisoning. Our aim was to identify and detect Sa/monella in egg and egg
products in Ankara Region and lifetime of Sa/monella in refrigerator and boiling temperatures.
For this purpose, a total of 555 samples of egg and egg products were collected in Ankara
Region. The samples consisted of 250 chicken eggs, 180 quail eggs, 100 mayonnaise and 25
icings, which were collected from local markets and pastry shops and different districts of
Ankara, respectively were investigated. The detection of Sa/monella in egg and egg products
were investigated by the guidelines of the method recommended by International Standards
Organization (ISO, 2002). As a result, Sa/monella have not been isolated from quail eggs,
mayonnaise samples and icings, which were collected from Ankara supermarkets. But,
Salmonella have been isolated and identified in 15 samples (6 %) of 250 chicken eggs. These
samples are a potential hazard for public health. The inoculated eggs with S. Enteritidis and
eggs were cooked by recommended procedures for boiling. After boiling for 8 minutes was
necessary for complete destruction of S. Enteritidis. After keeping the eggs in the refrigerator
temperature up to 21 days no destruction of S.Enteritidis was observed.

Keywords: Egg, Egg products, Salmonella spp., Boiling temperature
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Food colorants are compounds with the purpose to give suitable colour to certain food. Food
colorants (E100 - E199) are one of the most significant and at the same time one of the most
controversial additives used for food colouring. Because, people are mostly visual creatures, is
the look of the food exceedingly importan!. National and EU regulations clearly defined
maximum level of food additives and a request upon labeling. Consumers, has been given the
right to be able to pick and choose. The aim of the study was to analyze the national and EU
regulation concerning food additives with the emphasis on food colorants and retrospective
analysis of the presence of food colorants in Slovene trade marke!. Methodology was
conducted to determinate presence of food colorants and suitability of labelling in following
foods; fruit juices, nectars, jams, marmalades, margarines, sweets, non alcohol drinks and ice
creams. The survey was set up to determinate artificial food colorants in food products (test with
natural wool) and its identificalion (TLC-Ihin-Iayer chromatography melhod). Resulls are

showing according lo the samples Ihal Ihe mosl frequently used nalural food coloranls are:
E100 (Turmeric), E141 (Copper complexes of chlorophylls and chlorophyllins), E160 (Bela-apo-
8'-carolenal), E162 (Beetroot Red). Among artificial food coloranls, mosl frequenlly used are: E
120 (Carmines), E104 (Quinoline yellow), E110 (Orange Yellow S), E122 (Azurobine), E1.24
(Cochineal Red A), 129 (Allura Red AC), 133 (Brilliant Blue FCF), E150 (Caramel). According to
Ihe findings, there has come lo Ihe violalions of consumer's righl "righl lo be able lo pick and
choose" and by thal they have been leaded aslray. The resulls are shoving the need upon an
inlegraled approach of all actors in food supply chain especially in the field of education about
added addilives. The producers and retailers must lollow Ihe provisions of Ihe regulalion. The
duly of inspection is lo carry out Ihe control upon labelling regularly. Consumers have to be
inlormed lo choose a product which is safe and healthy.

••••••••••••••••••••••••••••••••••••
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Chorizo de Cebolla is a fermented and dried-ripened sausage abundantly produced in Galicia
(NW Spain) using as ingredienls raw pork (dewlap, bacon), onion, pumpkin, paprika and other
species; the mix is stuffed into natural cassing in unils of approximalely 6 cm in diameler and 15
cm length, and Ihe resulling sausage is ripened for no longer than 30 days. It is bolh home and
induslrially made. The production reaches values 01 around 500 melric tonnes per year; the
homemade production is nol officially regislered, bul il is eslimaled in quanlilies double of Ihose
ollhe induslrial production.

The sanilary condilion of fermenled meal producls thal do nol receive any heal Irealment is
regulaled only by Ihe fermenlalion and the drying Ihey undergo, since Ihe procedures thal meal
induslries carry oul cannol guaranlee Ihe absence of palhogens in the mea!.

The aim 01 the research is lo know the counls of Ihe differenl microbial groups 01 hygienic
interesl during the ripening 01this sausage.

In order to carry oul Ihis sludy three homemade batches of Chorizo de cebolla (from three
differenl processors) and three industrial balches (from differenl por meal industries) were used.
From each bach of sausage, samples at O days (mix belore stuffing), and after 2, 7, 14, 21, 28
and 42 days of ripening were taken.

The microbial groups enumerated were aerobic mesophilic bacleria (ISO 4833:2003),
Enlerobacleriaceae (ISO 21528-2: 2004), Staphy/ococcus (ISO 6888: 1983), Enterococcus
(Mossel el aL, 1978).

Significanl differences regarding to the way of manufaclure were not noticeable in the counts of
tolal nora. The counls of Enterobacteriaceae were significanlly higher in Ihe homemade
batches, nol reaching Ihe point of complelely disappearing al the end of Ihe ripening, as
happened in Ihe induslrial balches. The counls of so-called Staphy/ococcus were relalively
conslanl Ihroughoul Ihe whole balches manufacture; however, Enterococcus poinled oul very
variable values in each separale sampling momenl and for the Iwo types of manufaclure
(homemade and induslrial).

Keywords: Dried-ripened sausage, Qualily indicalors, microbial groups of hygienic interest
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In Vitro Screening of Antifungal Activity of some Essential Oils against Aspergillus

strains
M Geicu, P Niculita, M Popa'

Universily of Agronomic Sciences and Velerinary Medecine Bucharesl, Romania

In the last few years, great interest has emerged in the possible use of essential oils for growth
inhibition of foodborne microorganisms. The aim of this work is the in vilro screening of
antimicrobial properties of essential oils against fungi associated with postharvest spoilage of
fruits, vegetables and cereals. Aspergillus f1avus,one of the most toxigenie foodborne fungi in
nature and a frequent contaminant of flour used for baking, have been observed as sensitive to
some essential oils. The results obtained showed an important fungistatic effect of all
essentials oils used against four fungal strains Aspergillus ochraceus, Aspergillus oryzae,
Aspergillus flavus and Aspergillus niger. Furthermore, eugenol and cinnamaldehyde completely
inhibited growth of all the strains studied for 21 days, on nutritive media.

Keywords: essential oils, screening, Aspergillus, antifungal effect
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Formation of Tetracycline Derivatives in Thermally Treated Chicken Meat

M Gratacós-Cubarsi, JA Garcia-Regueiro, I Diaz', M Castellari
IRTA, Spain

Introduction
Degradation of tetracycline (TC) and 4-epi-tetracycline (4-eTC) residues into corresponding
anhydro- forms (more toxic than the original ones) was previously reported in chicken and pig
meat under domestic cooking conditions [1]. Anhydrotetracycline (ATC), 4-epi-
anhydrotetracycline (4-eÁTC) and two unidentified compounds (X, Y) were detected in heat
treated samples which initially contained TC. In this work experiments were repeated with
chicken meat containing residual levels of TC around the MRL [2]. Analysis of TC and its
degradation products was carried out with an UPLC-DAD-MS/MS to obtain structural
information about unknown compounds (X, Y).

Methods
Chicken breast samples (spiked with 100 ppb TC) were treated at 100 °C during 15 minutes and
extracted as previously described [1]. Chromatographic separation was carried out with an
UPLC (Waters) equipped with a BEH-C'8 (1.0x150 mm i.d.) column, a diode array detector and
a triple quadrupole mass spectrometer (ESI·). Gradient elution between formie acid and ACN
(0.13 ml/min.) was performed and specific transitions for eaeh compound (MRM) were
monitored. Additional experiments were carried out to study the MS/MS fragmentation patterns
of unknown compounds.

Results and Discussion
AII the previously described ,_ •• ~.•_~,".
detected in chicken meat
residues at the MRL level
unknown compounds (X, Y)
ion (ESI· m/z 445) than TC
MS/MS fragmentation
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Figure 1: MS/MS fragmentation pattern (ES¡+¡ for TC, compound x and y ( m/z 445)

12.

Figure 2: UV spectra (220-500 nm) for compounds x and y.

[1] M.Gratacós-Cubarsi et al. (2007) JAFC, 55,4610.

[2] LMR EMEA. EMEAlMRU023/95. (1995)
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Functional Food Effects on the Health of body especially in aged people
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Today, one of the popular areas of food science is the relation between food consumption and
health. So the number of investigation that is designing on various aspects of Food Science
pertaining to functional foods has increased dramatically. Functional foods, ageing and
degenerative disease is one of the new additions to this group. Degenerative diseases cause
severe trauma to the public in several ways although they develop slowly and cause prolonged
periods of incapacitation. Age related disorders such as Alzheimer's, osteoporosis, arthritis,
general inflammatory responses, cancer, diabetes etc. are common degenerative diseases in
humans. Understanding the regulatory roles of functional food ingredients will help develop a
new outlook towards diet, healthy living and disease prevention among the public. So by
gathering more and more information in relation to the role of functional foods and their role in
disease prevention, the completing of these findings become critical.

Keywords: Functional Food, Health, aged people
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Dairy products are susceptible to yeast attack. The induslry acknowledges this problem and is
trying new techniques to improve product quality. In this context, herbal-based compounds
seem promising for use as food preservatives.

Nigella sativa L. seeds (Ranunculaceae) have been used for thousands of years as a spice and
food preservative, as well as a protective and curative remedy for numerous disorders (1).
Dithymoquinone (DTQ), thymohydroquinone (THQ) and thymoquinone (TQ) have previously
been identified as main quinone constituents of N. sativa seeds, whereas TQ is considered lo
be main quinone compound responsible for reported biological effects of the plant (2). Recently,
several attempts have been performed to use the seeds during processing and preservation of
various food products in arder to improve their stability and microbial safety (3,4). Moreover, N.
sativa seed oil possessed significant growth inhibitory activity against various typical foodborne
bacterial pathogens such as Listería monocytogenes, indicating potential of its application as an
antibacterial agent in foods (5).

In this study we describe the in vitro inhibitory effect of N. sativa quinones on growth of yeasts
responsible for spoilage of dairy products, namely Debaryomyces hansenii, Kluyveromyces
marxianus, Pichia anomala, Saccharomyces cerevisiae, and Yarrowia lipolytica using the broth
microdilution method (6).

Results showed that TQ and THQ possessed inhibitory effect against all yeast strains tested in
Ihis study at concentrations of 64IJg/ml and below, except TQ, which did nol affecl growth of Y.
lipolytica and inhibited P. anoma/a only at concentration 256 IJg/ml. Among all compounds
tested, THQ showed the strongest antimicrobial effect inhibiting growth of S. cerevisiae and K.
marxianus with minimum inhibitory concentrations 16IJg/ml and 321Jg/ml, respectively. DTQ
showed no inhibitory activity on growth of yeasts tested.

Acknowledgements: This research was supported by Czech Science Foundalion (Projecl No.
525/08/H060).
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Effects of inoculation of arbuscular mycorrhizal fungi (AMF) on melon seedlings to yield and
nutrient qua lity were studied in plastic greenhouse in Beijing. After inoculation AMF to melon
seeds in sterilized soil with 160"C for 2 h, then the AMF inoculated seedlings can be formed.

The melon variety for experiments was "Fengwei 3" which is a melon mutant with some sour
flavour breeding by Research Center of Xinjiang Melon breeding, China. The AMF inoculation
strains are used Glomus versiforme (G.V) (provided by Dr.Feng Gu, China Agricultural
University)and Glomus mossea-2(G.M) (provided by Dr.Tunde Takacs, Hungry Academy of
Sciences). By comparison treatment we find that during seedlings stage AMF seedlings have
stronger stem than CK. Physiological analysis showed that there are higher content of
chlorophyll in leaves, higher photosynthetic activity and solubility sugar content in leaves and
higher root vigour in AMF plant leaves than CK because AMF seedlings has higher AMF ratio in
root, Control (CK) has no AMF infringe.

In the end, we can harvest high yield melon in AMF treatment. The nutrient matter such as
content of VC, soluble salid and sugar in AMF treatment melon were improved and higher than
CK; whereas the detrimental matters in AMF melon such as nitrate and sub-nitrate were
decreased Ihan CK melon. So by inoculation AMF, we can produce high quality and more
safety melon in melon produclion.

Keywords: Arbuscular mycorrhizal fungi, melon, nutrient quality, greenhouse
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Incidence of ochratoxin A in liquorice and confectionery products
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The mycotoxin ochratoxin A (aTA) is a secondary metabolite produced by some species of
Aspergillus and Penicillium. This toxin has been dete.cted in cereals, coffee, spices, cocoa, nuts,
beer, wine, medicinal herbs and liquorice. Its carcinogenic, nephrotoxic, teralogenic and
immunotoxic properties are already known. Several authors have reported high levels of
ochratoxin A in liquorice roots and the RASSF has also reported a lot of liquorice root containing
44 ng OTAlg (RASFF, 2007). Liquorice confectionery may contain 5% of liquorice derivatives
but maximum levels for aTA have not been established yet for these products. The objective of
the present work is to analyze aTA concentrations in liquorice products which are consumed by
both children and adults. As a reference, the current daily consumption of liquorice-
confectionery in Spain is 1.1 9 per person, and nearly 1 9 of liquorice roa!.

Samples of liquorice roots (n=23) and sweets (n=23) were purchased in shops in Zaragoza
(Spain). The analytical method for aTA was based on CEN method EN 14132:2003. Samples
were extracted with sodium bicarbonate 0,13 M and methanol (9:1), subjected to cleanup with
immunoaffinity columns and analyzed by LC-FLD. aTA was finally confirmed by production of
melhyl-esler derivalives. The limil of delection was 0.1 ng/g.
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Table 1 shows OTA contamination in different kind 01samples analyzed

Sample n % positives Mean±std. Range (ng/g)
error

Liquorice 15 100% 63.6±20.8 1.4-252.8
root (dry)

Liquorice 8 100% 9.2±1.3 3.3-14.7
root (Iresh)

Liquorice 23 74% 1,58±0,15 0,1-12
sweets

OTA levels found in liquorice and derived products were higher than in other food commodities.
Some of the samples analyzed in our laboratory were highly contaminated. OTA-reducing
processing methods and risk assessment of OTA in liquorice-products are key research lields to
set OTA maximum levels in the EU.

Keywords: liquorice, liquorice-conlectionery, ochratoxin A, HPLC
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Escher;ch;a coli and Escher;ch;a coli 0157in the food products from animal origine
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OBJECTIVES: To examine the presence 01 Escherichia co/i and Escherichia co/i O 157 in food
products Irom domestic production and Irom import in our country, and to examine which food
products were most frequent microbiologically unsafe because of presence of thls two bactenas
evaluated in period 01two years-2006-2007.

MATHERIALS ANO METH005: AII lood products 01animall origine are examined in laboratory
for sanitary microbiology at Republic Institite for Health Protection, and were divided in four
groups: meat (chicken and pig), meat products, milk and dairy products (yogurt, cheese and
curdled milk).

For isolation and identification 01 Escherichia coli were used standard microbiological technics
and linal identification was performed using the biochemical serial Microbact or VITEK-system.
Results are interpreted in accordance with national regulations. Escherichia coli 0157 was
isolation using selective plates: CT-SMAK agar and Fluorocult E co/i 0157:H71D agar. For final
identification were used biohemical (Vitek system and indol reavtion) and serological (slide
agglutination-Eco/i 0157 antisera) confirmation, VIDAS E coli 0157 and Singlepath E coli
0157.

RESUL TS: Microbiological unsafety 01 food products of animal origine in period two years was
between 18,9% in 2006 and 15,5% in 2007. In 2006 Escherichia coli was isolated in 70% of
microbiological unsale lood products 01 animall origine and 74% in 2007. Presence of
Escherichia co/i 0157 in microbiological unsale lood products 01 animal origin which contents
Escherichia coliwas in the rang between 17,3% 2007 and 25,7% 2006.

CONCLUSION: The main reason for microbiological unsalety of lood products 01animall origine
was Escherichia coli. From the total number of isolated Escherichia coli, percentage of
Escherichia co/i 0157 was between 25,7% in 2006 and 17,3% in 2007. Meat and dairy products
are the most microbiologicaly unsafe food from the food products of animal origine, because of
presence 01 Escherichia coli. The most freguent isolation 01 Escherichia co/i 0157 was from
mea!.

Keywords: lood products, Escherichia coli, animal
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Isolation and Typing of Bacillus cereus Group Strains in an Egg Breaking Factory
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Bacteria belonging to the Bacil/us cereus group are Gram-positive, rod-shaped, and spore-
forming micro-organisms widely distributed in nature. They are commonly found in soil, air, dust,
water and in many raw and processed foods. Several strains of this group have been implicated
in food-borne illness with two pathogenic forms generally benign and spontaneously resolved,
but people who are immuno-suppressed could have complications. Bacteria of B. cereus group
are also prolific enzyme producers (Iipases, proteases) and are recognised as causing spoilage
in milk and egg product factories, even in refrigerated foods when psychrotolerant strains are
involved.

Liquid egg products usually receive only mild heat treatments inefficient on spores. Monitoring
and control of bacteria belonging to the B. cereus group are hence of high importance for the
egg breaking industry.

Here we report on the typing by ERIC-PCR of bacteria belonging to the B. cereus group
collected at different steps on a line of liquid egg product manulacturing. The strains exhibiting
the same ERIC-PCR profiles were further discriminated by PFGE.

Similar ERIC-PCR and PFGE proliles were observed lor strains collected at the pasteurizing
level and in two finished egg products. We then hypothesized the lormation 01a thermo-tolerant
B. cereus-containing biolilm in the pasteurizer, giving rise to the contamination 01 the linished
liquid egg products analyzed.

Keywords: bacillus cereus group, egg breaking industry, ERIC PCR, PFGE
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Introduction

Coupling thin layer chromatography (TLC) and inlrared spectrophotometry (IR) as part 01 this
system have benefited from an increasing interest these last decades.

Materials. Methods

food preservatives (E210 - E219);
solvents;
TLC standard equipment and materials (CAMAG) FTIR spectrophotometer
(BRÜCKNER)

Results. Discussions

This paper, part of our work in the field 01food additive technology table, aims at presenting a
new way 01 identifying qualitatively and quantitatively through combined techniques (TLC-IR)
some food preservatives Irom the group of substituted benzoic acids (parabens) (E214 - E219)
present as such or associated in many food products. We accessed as separation supports
preparations and elution systems (pentanone/acetic acid 88:12 silica gel GF) (acetic acid; pre-
processed polyamide/acetylated cellulose 9/10) (petroleum ether/anhydric ethylic ether/acetic
acid 81:5:14 silica gel GF 254) (n-hexane/acetic acid 96:4 silica gel GF 254/kiselgur 1%)
(chloroform/methanol saturated with water 65:35:7; petroleum ether, carbon tetrachloride/formic



acid/acetic acid 50:40:20:8:2 silica gel GF 254) later visualised in UV light (254 nm) or in mixed
system 2',T-dichlorfluorosceine/fluorosceine /rhodamine).

Chromatographic plates with adsorbent layer 0.75 mm thick and optimal qualitative separation
resolution (constant R,) detached quantitatively on levels specific to each component of the
tested mixture eluted in the ELUCHROM system (CAMAG) evaporated were retaken in
potassium bromide (spectrophotometric purity) or suspended in Nujol and assessed through
characteristic infrared absorption bands.

The balance of reconstituted materials compared with initial structuring data (additivation) of the
systems preserved has confirmed the high reproductivity of the assessment method we
suggest.

Conclusion

The assessment method of a food preservative mixture (of the parabene class) through the
TLC-IR combined technique, but it can be justified by finesse results for available samples in
amounts of milli- and micrograms.

Keywords: food aditittives, food preservatives, thin layer chromatography, infrared
spectrophotometry
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EU authorities address the "farm-to-fork" approach by giving priority to consumer demand and
the right for high quality and safe food. To achieve this, an efficient and effective food control
system along the food chain should be established and implemented.

F4ST is an innovative 90 hours e-Iearning program on food safety which is 20ing to be piloted
across all European countries in 2 sessions, April and September 2008. F ST aims to fill the
gaps for each profession working as food safety specialists with a common "from farm to fork"
approach; to cover all food salety measures, EU regulations and quality management
principies. In addition, the project also aims to satisfy the needs of EU countries related to
identified new qualification needs; to enhance the skills of food safety specialists from each
profession; easily be accessible using e-Iearning facilities.

1 candidate and 7 European member countries participated in the project to share their
knowledge and experiences on food safety issues and e-Iearning technology. To reward their
ambitions EU decided to subsidize F4ST project from the Leonardo da Vinci Program
(TRl06/B/F/PP/178050).

The training program has been developed by a pan European committee of top professionals as
to bring about a state of the art curriculum which consists of 9 modules; Introduction to Food
Safety, Food Microbiology, Food Chemistry, Physical and Chemical Hazards, Primary
Production-Agriculture, Primary Production-Animal, Food Safety Technologies, Inspection &
Audit and HACCP.

1.500 Food Safety Specialists will be trained by F4ST free of charge. The effects of the program
will be measured bl satisfaction surveys. In addition, trainees will have opportunity to share the
feedbacks about F ST program in workshops organized in different regions in Turkey. After the
completion of 1sI session, in August 2008, its results will be presented in First European Food
Congress in 4-9 November 2008.

Keywords: Online training, food safety, farm to fork, new curriculum
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Commercial plant extracts affect Campylobacter jejuni stress response and survival
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Food safety concerns stimulate development 01 new natural antimicrobials as useful tools in
lood preservation and/or decontamination systems. We studied in vitro commercial rosemary
extract formulations lor Campy/obaeter jejuni stress response, growth inhibition and cell
destruction mechanisms. Preliminary screenings of different plant extract formulations were
done by disk diffusion technique and MICs were determined by the broth dilution method. We
measured Campy/obacter jejuni physiological and metabolic adaptation to selected VivOX 40®
(in concentration range Irom 0.625 to 20.0 mg/mL) using culturability (CFU/mL), viability
(Bacterial Viability Kit LlVE/DEAD'~ BaeLight™), metabolic acitivity (BacTiter-GloTM) as well as
intracellular oxidation (ROS synthesis) using microplate reader and flow cytometry. To
determine cross-heat and oxidative resistance, the additional heat shock (3 min at 55'C) and
oxidative stress (24, 48 and 72 h at atm. concentration) was applied on cells pre-exposed to
rosemary extract for O to 4 hours. Additionally, the effects of stress conditions on cell
morphology changes were investigated using transmission electro n microscope. Minimal
bactericidal concentration (MBC) was determined at 10 mg/mL. However, lollowing bacterial
exposure at MIC (5.0 mg/mL) or lower, we observed a significant decrease of culturability,
metabolic activity and viability. Stress conditions provoked transformation to different forms
and/or VBNC state. The highest degree of survival reduction was observed after additional heat
shock and prolonged oxidative stress (48 and 72 h). By flow cytometry, two populations of C.
jejuni were detected after 4 h of extract exposure. This is in accordance with transformation
from spiral to coccoid cells and cellular division observed after 4 h when 5.0 mg/ml VivOX 40 or
24 h when 0.625 mg/mL VivOX was used. Furthermore, exposure to antioxidant extract led to
decreased intracellular oxidation, but this has not provoked any heat or oxidative resistance.
Understanding survival mechanisms in stress conditions is important for intervention and control
01campylobacters in the lood chain

Keywords: Campylobacter jejuni, survival, plant extracts, antimicrobial properties
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Molecular Typing of Food-Chain Related Isolates of Listeria monocytogenes

K Domig', I M Pichler, M Zunabovic, W Kneifel
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During the recent years, Listeria monoeytogenes has been recognized as a food-borne
pathogen with growing importance within Europe. Several ready-to-eat foods, especially cold-
smoked fish products seem to be responsible for this increasing health problem. The purpose of
this study was the subsequent molecular subtyping of Lisleria monoeytogenes isolates from
ready-to-eat fish products and the related processing plant.

Reference strains from culture collections and characterised and identified listeria isolates Irom
a lish processing plant were cultured and their cells used in mohicular typing protocols. Pulsed
field gel electrophoresis (CHEF system) protocols were optimised for the genomic typing of
listeria strains using three different rare-cutting endonucleases (Apal, Asel, 5mal). Two different
repetititve extragenomic palindromic element-based PCR (rep-PCR) systems were improved
and applied for the PCR-based typing of the listeria isolates. The typing data were analysed
using the BioNumerics software (Applied Maths, Version 5.1).

The applied typing methods were able to differentiate the tested strains at species and/or strain
level. The specific molecular fingerprints generated by both molecular typing methods were
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stable and reproducible. Comparing the results of PFGE and rep-PCR typing protocols some
differences in the discrimination levels could be detected.

Based on the results of this work, the use of rep-PCR based typing methods can be
recommended for the typing of Listeria monocytogenes strains isolated during the routine
monitoring of cold-smoked and marinated fish producing plants. Rep-PCR is a cheap and fast
alternative to PFGE typing and therefore well suited for the tracing of strains within the food
production uni!. Based on this information, it is possible to develop practical information

Keywords: Listeria monocytogenes, molecular typing
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regarding Transferable Antimicrobial Resistance Determinants
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Nowadays the growing level of resistance to antibiotics poses a serious concern.

Lactic acid bacteria are applied as probiotics in human nutrition and are usually consumed in
high numbers. The close contact with other bacteria in the human intestine is an excellent
precondition for the transfer of genes via transposons or plasmids (1). Hence, the safety of
these micro-organisms should be verified with respect to transferable antimicrobial resistance
determinants (2). Within this presentation, an approach for evaluating the biosafety of potentially
probiotic strains regarding transferable antimicrobial resistance determinants will be
demonstrated.

Initially, the identity of the tested strain has to be verified at species level by conventional or
DNA based methods. Subsequently, the presence of resistance should be assessed
phenotypically using Etest, agar diffusion or dilution methods. The detection of an atypically
resistant strain demands further molecular characterisation of the resistance pattern. Usually
PCR-based methods are applied therefore. If acquired genes coding for antibiotic resistance are
detected, the localization on transferable elements should be investigated.

Using broth microdilution method, atypical tetracycline resistance was noted in a Lactobacillus
reuteri strain, previously identified by species-specific PCR. The resistance gene tet(M) could be
detected by screening for already described resistance determinants by PCR. Preliminary
investigations concerning the location of the gene showed that it was chromosomally located
and not carried on a plasmid. Further analyses are required to fully exclude the association of
the resistance determinant with mobile genetic elements.

The evaluation of the biosafety of probiotic strains regarding transferable antimicrobial
resistance determinants is a time-consuming and labour-intensive procedure. Additionally, the
use of different testing conditions (3, 4), the discrepancy between phenotypic and genotypic
antibiotic resistance profiles and the presence of unknown resistance genes (5, 6, 7) complicate
the evaluation. Thus, further investigations and harmonization of methods are of utmost
importance.
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Routine microbiological analysis of foods is mainly based on traditional techniques, such as
plate count and Most Probable Number (MPN)-techniques. In recent years, rapid and
automated testing principies have been promoted to of advantage for producers and
laboratories.

The Tempo®-System is an automated working station based on the proven MPN-procedure
through performing fluorogenic-based readings. Several studies have been performed to
demonstrate the performance of this system to detect and to enumerate microorganisms of the
coliform group and E.coli when applied to different types of food products (e.g., AFNOR-
Validation according to ISO 16140). The aim of this study was to assess the performance
characteristics of this new method, in particular for the examination 01 dairy products. According
to the International Standard ISO 16140, this has to be done with reference to the relevant
standard methods, whereas classical techniques still playa dominant role. To achieve a better
statistical comparability, this study was done with reference to the classical MPN-technique. It
was demonstrated that with the TEMPO®-System more precise results can be achieved than
with the MPN-based standard method (ISO 11866-1/IDF 170-1:2005). In addition, this system
is less time-consuming than traditional techniques which usually involve extensive preparatory
work, material and also space requirements.Due to these advantages, this method is
appropriate to be applied for routine analysis of coliforms and E.coli in dairy products.

Keywords: Coliforms, enumeration, MPN technique, method comparison
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Influence of high pressure processing on microbial proteases of spoilage organisms
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High pressure technology is known as an alternative lood preservation method. It is being used
in the US, Europe and Japan on a select variety of high-value liquid and solid foods. The
packaged product is exposed to elevated pressures, with or without the addition of heat, for a
specific time. The procedure allows an extensive elimination of vegetative forms of both
pathogen and food spoilage organisms while the products keep their texture, appearance and



taste. Little information is available on the effect of high pressure processing on microbial
proteases of relevant spoilage organisms and was therefore the aim of our investigations.

Nine strains ineluding Pseudomonas (P.) spp., Bacillus (B.) spp., Serratia (S.) marcescens,
Proteus (P.) vulgaris and a-chymotrypsin was tested for pressure sensitivity. For a maximal
enzyme synthesis, strains were incubated in Nutrient Broth 1 for 72 h at 25, 30 or 37 ·C.
Subsequently, proteases were extracted by filtration. Concentrations of proteases were
measured in fluorescence before and after treatment using the EnzChek®Protease Assay. Hlgh
pressure treatment of 200 to 600 MPa at 20 ·C was applied for 5 up to 60 mino

Results show that most proteases were only slightly influenced by high pressure.

As pressure resistant up to 600 MPa the enzymes of P. aeruginosa, P. fluorescens, P. vulgaris,
S. marcescens and B. megaterium with an activity loss of up to 15 % can be regarded. As
relatively pressure resistant up to .400 MPa the proteases of A. hydrophila and B. subtilis can be
elassified with a reduced activity of 10 % whereas the proteases of B. cereus and a-
Chymotrypsin can be evaluated as pressure sensitive.

lt can be coneluded, that in contrast to vegetative forms of microorganisms, the tested
proteases could not be inactivated completely under the selected conditions. Remaining high
activities of these enzymes could still be a source for spoilage in high pressure processed food.

Keywords: high pressure processing, microbial enzymes, food spoilage
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Zearalenone and deoxynivalenol are secondary metabolites of Fusarium species which have
been recognized as the most frequent contaminants in European barley. The content of these
toxic metabolites could be decreased by controlling the growth conditions during grain harvest,
transport and storage.

The paper investigates the effects of grain moisture and protein content as well as number of
genus Fusarium isolates on the biosynthesis of zearalenone in brewer's barley by functlon w~th
two independent variables. A total of 11 two-rowed barley samples were collected from localrty
in central Serbia during harvest 2007.

The dominant mycopopulations found in brewer's barley were genera Alternaria and Fusarium
with the frequency of 70% and 19%, respectively. The content of zearalenone ranged from 5.2
to 52.0 J.lg/kg.The moisture content of barley grain was in the range 10.76-11.10% whereas the
protein content ranged from 9.55 to 12.80 % dry weight.

After mathematical analysis of the experimental data, it was found that the doma in for the most
intensive biosynthesis of zearalenone ineludes the grain moisture content in the range 10.6-
10.9% and 17 to 28 isolates of genus Fusarium. Proteins had the highest effect on zearalenone
synthesis: with an increase in the protein content, zearalenone content increased, toa.

Based on the obtained results for investigated barley varieties it can be concluded that in arder
to inhibit the biosynthesis of zearalenone, the protein content in brewer's barley should be
below 9.0% dry weight, the moisture content below 10.3% and the number 01 Fusarium isolates
below 8.

Keywords: Zearalenone biosynthesis, Brewer's barley, Moisture and protein content, Fusarium
spp.
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Sulphite determination has been of a great interest of analysts worldwide. In recent years the
need to monitor has risen because concerns over its ability to intensify asthmatic conditions.
Oue to more restrictive legislative measures, new methods have to be developed and applied
on sulphite determinations, particularly those present in low concentrations. An enzymatic
method was applied on sulphite determination in minced meat and meat products samples.

The method is based on sulphite ions oxidation to sulphate ions by oxygen in the presence of
sulphite oxidase forming hydrogen peroxide. Hydrogen peroxide is then transformed to water by
reduced NAO (NAOH) in the presence of NAOH peroxidase. Amount of NAO+ formed is
proportional to the sulphite concentration. Consumption is measured by the mean of its light
absorbance at 340 nm.

Sulphite ions were determined in minced meat and meat products samples. Effect of various
additives, used as preservatives (ascorbic acid, citric acid, and their salts) as well as other
ingredients of the sample (garlic and onion) that can intertere the sulphite determination under
conditions of the method was tested. Standard addition method was used and the recovery was
99%. Comparing the enzymatic method to the official method (AOAC method 962.16) showed
that more accurate results were obtained at low level sulphite concentration.

Oescribed method is simple, fast and sensitive. It provides accurate results especially at low
level sulfite concentration which maintains compliance with the appropriate regulatory
guidelines. lt is also environmentaly friendly.

Keywords: sulphite, enzymatic method, minced meat, meat products
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Ochratoxin A (aTA) is mainly produced by Penicillium verrucosum although A. ochraceus and
related species also produce aTA in cold and wet climates. Experimentally, aTA has shown to
have diverse effects: teratogenic, potent renal carcinogen, immunosuppressive, enzyme
inhibitor, and has been implicated in Balkan nephropathy in humans.

Cereals and cereal products are the more suitable substrates for ochratoxigenic fungi and aTA
production. These foods are the main responsible for aTA intake, in Europe at least, since the
chance of contamination and the consumption of cereals are generally not low.

Thirty bread samples collected from assorted bakeries and supermarkets in the Algarve region,
and another 20 from the city of Braganc;a and its outskirts, during the winter of 2007-08, were
tested for aTA. aTA was extracted and cleaned-up with PBS:methanol and IAC, and quantified
by LC-FD. The aTA content was found to be above the limit of quantification in approximately
60% and 50% of the analysed samples from Algarve and Braganlfa, respectively. AII samples
were found to be compliant with European regulations, with aTA content reaching maximums of
0.49ng/g for Algarve and 0.43ng/g for Braganlfa, both below the European permitted maximum
limit of 3ng/g.

The results of this study put the estimated daily intake of aTA from bread alone at
approximately 0.26 ng/kg bw/day, in Algarve, and 0.38 ng/kg bw/day in Braganlfa, circa 1.5%
and 2% of the tolerable daily intake established by either the EFSA or the FAO/WHO. If,
however, we consider the FAO/WHO advised bread consumption of 250g/day, these values rise
to over 4.5% and 6.5%, respectively. These results seem to suggest that, at leas! in these two
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Portuguese regions, OTA contamination is well under control and unlikely to represent a threat
to consumer health.

Acknowledgment: This study was supported by the FCT through the Project PTDC/AGR-
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Ochratoxin A (OTA) is a ubiquitous natural contaminant of food all over the world. Since this
mycotoxin is carcinogenic, as well as nephrotoxic, neurotoxic, immunotoxic, mutagenic, and
teratogenic, it's crucial to reduce human exposure. Thus, it is necessary to study the
mycotoxicologic contamination epidemiology for a complete hazard characterization. Cereals
and cereal products, particularly in Europe, stand as the main contributors for OTA intake, due
to their high consumption.

The aim of this study was to evaluate the differences between OTA levels in two types of wheat
bread, the fresh and the packaged one, collected in winter 2007. The packaged samples
included different types of plastic-wrapped wheat bread, with a shelf-life of, at least, two weeks.
The evaluation was performed according to Juan et al. (2007), which involved extraction with
PBS:methanol, immunoaffinity clean-up, and quantification through LC-FD. The limit of
quantification (LOO) achieved was 0.1ng/g.

Sixty wheat bread samples, 30 fresh and 30 packaged, collected from various bakeries and
supermarkets during the winter of 2007, were tested for OTA.

The mycotoxin was found in approximately 80% of both types of the examined samples.
However, fresh bread presented higher average concentrations than packaged bread, 0.34 ±
0.34 versus 0.21 ± 0.13ng/g. Accordingly, the estimated daily intake was higher for the fresh
wheat bread (0.46ng/kg.bw/day) when compared with packaged bread (0.28ng/kg.bw/day),
representing 3% and 1.75% of the tolerable daily intake established by JEFCA, 16ng/kg.bw/day.

The maximum contamination levels reached 1.51ng/g and 0.63ng/g for fresh and packaged
samples, respectively, and hence all analyzed samples were below the maximum limit, 3ng/g,
established by the European Commission.

Acknowledgment: This study was supported by the FCT through the Project PTDC/AGR-
ALI/65528/2006.
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Polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) represent a class of
halogenated aromatic compounds that are widespread and exhibit a potential risk for human
health. Human exposure to dioxins occurs predominantly via food intake (> 90%).

Congener-specific analyses of PCDD/Fs were performed on a number of commercial baby food
collected in Spain in 2004 and 2005. The main objective of this study was to estimate the
contribution of this kind of commercial food to the dietary intake of these compounds by children
up to one year of age.

Laboratory samples, 6 of meat based and 4 of fish based baby food, made up of 50
incremental samples (5 different batches from the same commercial trade) were analyzed by
Soxhlet extraction followed by clean-up in a sequence of three canonical steps.

The eluting fraction was injected in a high resolution gas chromatography (HRGC) coupled' to
Ion Trap MS/MS (Varian, Saturn 2000 MS/MS). The quantification was carried out by the
isotopic dilution method. The methodology was validated according to EPA Method 1613.

Levels of PCDD/Fs calculated as lowerbound values were 0.55 pg WHO-TEO/g fat and 0.49 pg
WHO-TEO/g fat (meat and fish baby food respectively). Intake was estimated in 9 and 12
months of age children according to Spanish food consumption data (Armentia et al., 2003).

Estimated intake was 0.53 and 0.58 pg WHO-TEO/kg body weight in male and female 9 months
old children respectively. At 12 months of life these estimated intakes were lower (0.48 and 0.52
pg WHO-TEO/kg body weight in male and female children respectively).

Estimated PCDD/Fs intake due to baby food consumption is higher than estimated intake due to
infant formulas calculated according to food consumption data described in Euro-Growth study
(Freeman et al., 2000) and with contamination of this kind of food described in a previous work
in our laboratory (Lorán et al., 2007).
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Lipid peroxidation is one of the major causes of quality deterioration in raw and cooked meat
products during refrigerated or frozen storage. The primary products of the reaction are lipid
hydroperoxides, and they are converted to secondary products such aldehydes (Gray, 1978).
Lipid peroxidation products are also considered as compounds harmful to human health.
Secondary products of lipid peroxidation such as malonaldehyde (MAD) and 4-hydroxynonenel
are cy1otoxic and mutagenic compounds (Esterbauer, Schaur & Zollner, 1991). Since MDA has
been found elevated in various diseases thought to be related to free radical damage, it has
been widely used as an index of lipoperoxidation in biological and medical sciences (Suttnar J.,
2001).

The distillation method id the most frequently used procedure to determined MAD in biological
samples but a lot of factors influence this method. The aim of the present study was to optimize

http://www.osanet.euskadi.netlr85-


this procedure (Tarladgis et al. 1964). The first step has been evaluate the effect 01 the use 01
an antioxidant (BHT) to avoid the overestimation due to the heat treatment 01 meat dunn.g
distillation. When raw and cooked meat are assayed using this procedure, both samples wllI
end up as "cooked mea!". Therelore, it is possible that there is overestimation 01 the M~D
content contributed by the change Irom the raw to the cooked state. Furthermore, concentrabon
01 TBA solution and temperature of reaction have been optimized because the speed of the
reaction of thiobarbituric acid (TBA) with MAD depends on these lactors.

There have been several tests lor distillation method: the incorporation of an antioxidant, on
several concentrations, to prevent autoxidation during the distillation step; different contents 01
TBA solution (O,005M, 0,01M, O,02M, O,04M) and several min (20, 40, 60, 80, 100) in a boiling
water bath at 80°C for the reaction TBA-MAD.
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Tomato paste (10/11 °Brix) is considered one 01 the regular lood products 01 the mediterranic
countries daily die!.

Addition 01ascorbic and citric acids to ensure microbial stability is a normal practice at industrial
tomato processing. However, the effect 01 these acids on microflora during shell lile period and
after opening the package and stored at 6 +/- 2°C is not known. To study this effect, 36 samples
were taken rundown Irom three points 01 tomato processing: triturating (12), evaporatlon (10/11
°Brix) (12) and thermal treatment (115°C, 2 min) (12) at different periods along 1 month periodo
Twenty five grams were removed and mixed into 225 mi 01 salt-triptone. For the
enumeration/isolation 01 microflora, 1 mi samples (0.1 mi lor lungl) Irom the dllutlon tubes (ten
lold 0.85% sodium chloride) were inoculated onto non-selective and selective media to
determine Bacillus sporelormers, mesophylic sporelormers, total viable counts at 30°C and
lungi. Simultaneously, samples 01final product were prepared with both acids to obtain a pH 01
4.25 and were kept during 30 days at 6+/- 2°C. After this period samples were analys.ed.
Identification 01 lungi was performed according mycological methods based on morphologlcal
and physiological characterisation using taxonomic tables and, identification 01 bactena was
based on API 20 NE system and in biochemical tests.

Results obtained shown a significant decrease (p < 0,05) in all microbial groups in samples
obtained Irom thermal treatment processing point as also in samples with addition 01acids after
30 days stored at 6 +/- 2°C (shelf lile period). Ascorbic acid was the most effective to ~aintain
microbial stability 01 the product during shell life period at normal consumer relngerator
conditions.

Mainly species identified in samples 01 final product were: Micrococcus luteus, Micrococcus
Iylae, Bacillus subtilis, Bacillus cereus and Penicillium spp, Aspergillus glaucus and Penicillium
frequentes.

Keywords: Antilungical effects, Tomato paste, Ascorbic and Citric acids, Microllora
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Identification of Bifidobacterium Strains using ARDRA, PCR-DDGE and DNA
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Bifidobacteria are major components 01 the human intestinal micro-flora. The role 01 certain
bilidobacteria in human health has stimulated considerable interest in health care and lood
industries. Therelore, the use 01 bifidobacterial strains as dietary adjunct cultures lor the
development 01 health promoting loods is generally accepted. In recent years, the growing
interest lor the inclusion 01bifidobacteria in many probiotic lermented dairy loods has driven the
starter industry to screen lor new isolates Irom culture collections or human colonic flora.
However, technological and salety aspects as well as probiotic attributes are strain-specilic.
Thus, the identity 01 bifidobacterial isolates has to be controlled to guarantee the quality and
salety 01lood. As species identification of bifidobacteria based on physiological and biochemical
criteria is complicated, genotypic tools have to be used to identify strains unambiguously.

In this study, a polyphasic approach lor the identification 01strains 01the genus Bifidobacterium
was shown. An amplified ribosomal DNA restriction analysis (ARDRA) as well as denaturing
gradient gel electrophoresis (DGGE) were applied to group or even identify the 34 type strains
01 Bifidobacterium species and subspecies, followed by species-specific PCR to confirm the
identity of the isolates at species level. RAPD-PCR and pulsed-field gel electrophoresis (PFGE)
were used lor the authentication 01 isolates at strain level.

Using ARDRA, unique patterns were obtained lor 29 type strains 01Bifidobacterium species and
subspecies using seven selected endonucleases, whereas at least 21 type strains were
discriminated by DGGE. Furthermore, by combining the results of ARDRA and DGGE, 31 01the
34 Bifidobacterium type strains could be identified, and only three species (B. gallinarum, B.
pullorum, B. saeculare) were not differentiated Irom each other. Identification 01new isolates at
strain level was performed using RAPD-PCR and PFGE.

Thus, genotypic identity of bifidobacteria can be reliably confirmed by applying this polyphasic
approach, which proved to be appropriate lor the authentication 01 potential probiotic
Bifidobacterium strains of different origino

Keywords: Bifidobacterium species, ARDRA, PCR-DGGE, DNA fingerprinting
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Evaluation (and Risk Assessment) of Flumethrin and Other Synthetic Acaricide Residues

in Honey
F Molino', R Lázaro, C Pérez-Arquillué, A Herrera
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Synthetic acaricides are used lor the control of Varroa destructor, but the use 01drugs retails a
potencial sanitary risk of contamination 01 honey and its derivates. For the evaluation of
presence 01 these residues in honey an analytical method was developed and validated
according to the guidelines laid down by the 2002/627/EC European Union Decision. A solid-
phase extraction on tri-functional silane SPE C18 cartridge and High Performance Liquid
Chromatography separation using a Diode Array Detector (HPLC-DAD) allows reliable and
precise determination of residues 01 flumethrin, fluvalinate, coumaphos, bromopropylate, and
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4,4'dibromobenzophenone in honey. The method was applied to the analysis of 20 honey
samples of different geographical areas of Aragon (NE Spain) collected during the 2006-2007
campaign. Finally, a flumethrin degradation study was carried out in honey from an aplary
treated with Bayvarol®. Our results indicate that: the method is according with international
requirements; residues of these acaricides were not found in none of the 20 honey samples
analyzed; and after six weeks and a correct treatment with flumethrin, acaricide residues were
not found in honey.

Then, this method was applied to the analysis of twenty honey samples, and results obtained
were used for estimating the daily dietary intake of these residues.

Keywords: acaricide , honey, sanitary risk, human health
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PathogenCombat - Majar trends and outcome

M Jakobsen·
Universily of Copenhagen, Facu/ly of Life Sciences, Denmark

To approach the omnipresent threats from new and emerging pathogens the pan-European
collaboration, PathogenCombat, aims at fighting pathogens in the entire food chain. Despite
significant investment, the incidence of food derived disease is still too high in the EU. Besides
being of fundamental importance to the consumer, fighting pathogens is also of imperative
significance to the food industry and economy, as impact on trade and competitiveness is
substantial. The overall objective of PathogenCombat is to provide new essential information
and methods to the food industry and public authorities on how to reduce the prevalence of new
and re-emerging food borne pathogens.

The specific objectives are: 1) Increase knowledge on the factors in the food chain, which
enable the viability, persistence and virulence of pathogens, 2) Improve the detection methods
and prediction of the occurrence and virulence of pathogens in the food chain and at time of
consumption with molecular biology based culture independent techniques and microarrays, 3)
Development of functional cell models to replace experimental animals, 4) To develop new
processing technologies and systems, new hygienic design, protective and probiotic cultures
and new information on host-pathogen interaction to prevent pathogen transmission along the
food chain 5)Development of support measures to food industries for the uptake of knowledge
and tools produced by the project, 6) Development of new mathematical models for pathogen
control throughout the food chain and at time of consumption 7) To develop a food safety
management system preventing microbial food borne diseases 8) Implementation of new and
improved communication strategies for consumers, food industry and regulatory agencies. For
the presentation emphasis will be put on: 1) Emerging pathogens including HEV, TBEV and
MAP, 2) Hygienic design in food processing, 3) A Novel Strategy for Food Formulation, Food
Preservation and Quantitative Risk Assessment, 4) Monitoring food safety and prediction of
food safety at time of consumption and 5) Trends in food safety management for SMEs.

Keywords: Emerging pathogens, rapid methods, hygienic design, prediction of virulence
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Vibrios in Seafood
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Vibrios are gram-negative bacteria widely distributed in marine environment. Several Vibrio
species include clinically important pathogens, which may cause gastroenteritis in humans
through seafood consumption. Among the members of Vibrio genus, V. cho/erae, V.
parahaemo/yticus and V. vu/nificus, represent the most threatening pathogens for human

health. Other vibrios, e.g. V. a/gino/yticus, V. mimicus, and V. hollisae, (now G. hollisae), are
apparently less important in the group of foodborne pathogens, nevertheless these species
have been sporadically found in infections outbreaks. These events may be correlated to the
spreading of virulence-factor genes due to horizontal gene transfer between members of \he
genus. Since only a small proportion of the environmental Vibrio strains are virulent, in arder to
assure seafood safety it is necessary to develop a rapid method for the specific identification of
the harmful strains through the detection of their most relevant virulence factors. To this aim we
developed a PCR-Ligase Detection Reaction-Universal Array (PCR-LDR-UA) approach for the
detection of the pathogenic vibrios as well as their genes coding for the characteristic
pathogenic factors. A total of 10 genes on 6 Vibrio species were analyzed, through single or
multiplex PCR. A liquid phase LDR was performed using 25 species- and gene-specific probe
pairs. For V. cho/erae and V. parahaemo/ylicus, different variants of Idh and Irh genes were
also identified. The entire procedure was validated on 9 ATCC reference strains and 16 isolates
from environmental samples, showing optimal specificity and sensitivity down to 6 fmol of
starting material. The possibility to perform multiplexed identification by PCR-LDR-UA platform
was also assessed. Our approach was demonstrated as a reliable and sensitive detection
method for identification of harmful Vibrio strains in seafood, with a significant reduction in
processing time, compared to classical microbiological methods.

Keywords: PCR-LDR-Universal Array, pathogenic vibrios, seafood, virulence factors
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Interlaboratory Transfer of a Real-Time PCR Method to Detect MBM in Compound Feeds

M Prado Rodriguez·', G Berben2, O Fumiére2, A Marien2, A Boix', C van Holst'

1European Commission-Joinl Research Cenlre-/nslilule of Reference Maleria/s and
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The availability of robust methods for the species specific detection of meat and bone meal
(MBM) in compound feedingstuffs is an important prerequisite to enforce current and upcoming
European legislation on the use of processed animal proteins in animal nutrition.

We present here the results from the transfer of a real-time PCR method for the detection of
cattle DNA in compound feeds from the developer to a different laboratory. The transferability in
a second laboratory is demonstrated by comparison of the performance profiles obtained in all
cases. Successful transferability is considered as an important robustness criterio n of the
method. The primary objective of the method is to obtain a qualilative statement· on the
presence of bovine DNA in feedingstuffs. Quantification of animal meals, such as MBM, in feeds
is, at the moment, not reliable due to the fact that for routine laboratory analysis it would be
difficult to know which sterilization process was applied to these meals, and in which way
quantification of the target sequences would be affected. However, the capability of real-time
PCR is used to acquire numerical data on the MBM content in feed that allows us to better
evaluate and check the transferability of the method by using classical statistical tools such as
the Analysis of Variance.

There are not many references of similar studies in scientific literature which makes this study
interesting for other research groups working with the real-time PCR technique and its
application in feed and food safety.

Keywords: Feed, Meat and Bone Meals (MBM), real-time PCR, DNA
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Occurrence of ochratoxin A in wines from Romanian market

Gabriela Rapeanu", Alina Bunea2, Gabriela Bahrim', Mircea Bulancea'
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Romania

Ochratoxin A (aTA), a mycotoxin produced mainly by several fungal species of the genera
Aspergillus and Penicillium. has been shown to be nephrotoxic, hepatotoxic, teratogenic and
carcinogenic to animals and has been classified as a possible carcinogen to humans. aTA
occurs in a variety of foods, including beer and wine.

In wines surveys on the presence of aTA have been conducted worldwide. The proportion of
wines in which aTA is detected is very high (above 50%) in some countries (especially in the
Mediterranean basin) although only a few wines contained concentrations exceeding the MAL
laid down by the EU (2.0 ng/ml). A gradient of concentration is usually recognized. aTA levels
decrease in the order red, rosé, and white wine but also with increasing latitude of the producing
countries. aTA presence in wines is due to the black fungus, species of genus Aspergi/lus,
mainly A. carbonarius, which can grow on grapes or in the vineyards and produce the toxin. At
grape crushing, the juice can be contaminated with the toxin which is carried over into wine,
where it persists due to its stability

A number of 28 wine samples including 10 white, 8 rosé and 10 red wines originating from two
difterent Romanian areas were analysed for ochratoxin A (aTA), by using immunoaffinity
column (IAC) and high performance liquid chromatography with fluorescence detection (HPLC-
FO) for separation and mycotoxin detection in wine samples.

In these analytical conditions aTA was detected in 22 (79%) wine samples at levels of 0.012-
0.641 ng ml-', which were below the maximum allowable limit established by the European
Community. The mean aTA concentration in red wines was slightiy higher than in white and
rosé wines. Furthermore, obtained data indicate that the geographic region of origin has strong
influence on aTA occurrence in wines.

This study showed that the occurrence of aTA in Romanian wines is high, but at levels that
probably leads to a non-significant human exposure to mycotoxin by consumption of wines.

Keywords: micotoxins, wine, food safety, ochratoxin A
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Incidence of Listeria spp, on fresh lettuce from Romanian market

Gabriela Rapeanu', Georgiana Parfene, Vicentiu Horincar, Gabriela Bahrim
Dunarea de Jos University of Ga/ati, Romania

The foodborne pathogen Listeria is the causative agent of listeriosis, asevere disease with high
hospitalization and case fatality rates. Listeria monocytogenes can survive and grow over a
wide range of environmental conditions such as refrigeration temperatures, low pH and high salt
concentration.

This allows the pathogen to overcome food preservation and safety barriers, and pose a
potential risk to human health. The infective dose of this organism is not yet defined, although it
is currentiy thought that a dose of greater than 103 cfu/g is necessary to cause disease. IIlness
usually occurs in those who are immunosuppressed, such as in pregnant women, neonates,
cancer patients and the elderly, and although many people may be without symptoms, the
clinical manifestations of the disease include mild febrile gastroenteritis, conjunctivitis,
meningitis, septicemia and spontaneous abortion and death. Although the risk of listeriosis is
considered minor by many authors, it is the severity of the disease that causes concern.

Foods identified as high risk include refrigerated, minimally processed products such as fresh-
cut salads.

The incidence of Listeria species in the fresh letluce from particular market and supermarkets in
Romania, was studied during the period of May 2007-May 2008.

Letluce were sampled and tested for presence of Listeria spp. using a two step enrichment
procedure, followed by plating on two selective agars. The confirmation of the isolates was
based on biochemical identification.

Overall contamination of Listeria spp. and L. monocytogenes found in samples of fresh lettuce
in Romanian markets was 14.3% and 1.2%, respectively.

•••••••••••••••••••••••••••••••••••

This study demonstrates that the control of L. monocytogenes in food manufacturing and sale is
essential in order to minimize the potential for these bacteria to be present in fresh lettuce at the
point of consumption at levels hazardous to health.

Keywords: Listeria spp., Listeria monocytogenes, fresh letluce, food safety
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Probiotic potential of Pediococcus acidilactici MMRA from "Rayeb", a traditional

Tunisian dairy beverage, and characterization of its bacteriocin
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Strain MMRA was isolated from "Rayeb" a traditional Tunisian dairy beverage, and selected
according to its technological characteristics including probiotic properties, safety and
antimicrobial activity against food-borne pathogens. It was identified as Pediococcus acidilactici
by using sugar fermentation reactions (API 50 CHL), PCR amplification of the intergenic spacer
region (ISR) between the 16S and 23S rRNA genes and PCR-RFLP analysis of the15S-23S
rONA . The selected strain retained viability through acidic pH, simulated gastric juices and
simulated small intestinal juices at pH (8.0) with or without 0,3% of bile salts and showed
susceptibility to several commonly used antibiotics. The enzymatic potential of the strain was
evaluated using the API ZYM system. Ouring in vitro investigations Leucine-arylamidase,
phosphatase acide, and naphtol-AS-BI-phosphohydrolase was the strongest activities found,
Valine-arylamidase, Esterase (C4) and N-acetyl-p glucosaminidase was slightiy weaker
activities. It produces an antimicrobial compound that showed particularly a powerful anti-
Listeria activity. Antibacterial activity was found to be sensitive to proteases but not by treatment
with Iysozyme confirming it's proteinaceous nature. It was extremely heat stable (15 min at
121"C), remained active over a wide pH range (2-12), after treatment with lipase, amylase,
organic solvents, detergents, Iyophilisation and long-term storage at -20°C. Production of
bacteriocin occurred throughout logarithmic growth, it did not adhere to the surface of the
producer cells and the mode of activity was bactericidal. Molecular weight was estimated by
SOS-gel electrophoresis as 2.5 kOa. By modeling the eftects of temperature and pH on its
activity, the high heat stability of pediocin MMRA was demonstrated, with optimum values at
acidic pH and short incubation times.

Keywords: Pc. acidilactici" Pediocin" probiotics, Biopreservation, anti-Listeria, , "Rayeb".
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Screening of Antimicrobic Properties of Some Microorganisms for Biopreservation of

Foodstuffs
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Increasing requirements to minimal processed food products, possibilities of their long-term
storage provoke research interest in search for natural but efficient preservatives. In this respect
lactic acid bacteria (LAB), yeasts that synthesize antimicrobic compounds are promising.

More than 50 yeast strains were isolated and studied, out of which 4 strains were selected. 43
Lactic acid bacteria strains were isolated from the national product matsun and salted cheese,
out of which 6 strains were selected. The selected strains had the ability to suppress growth of
sporiferous microorganisms that caused damage to foodstufts. By the methods of ion-exchange
chromatography, ultrafiltration, fractionation by ammonium sulfate and alcohol partially purified
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Iractions with antimicrobic activity were obtained lrom yeast and LAB supernatants. The alore-
mentioned Iractions were thermostable to the action 01 high temperature (120DC lor 30 mini and
exhibited activity in the range 01 pH=3,O-7,5. Inhibiting effect 01 the Iractions obtained Irom yeast
supernatants on sporilerous culture isolated lrom various meat and milk products made up 50-
60% 01 the total number 01 isolated microflora, and that 01 the Iractions obtained Irom LAB made
up 80-90%.

Purified LAB Iractions were used in production technology 01 cottage cheese, curds, and
processed cheese. When added to processed cheese and cottage cheese technology,
decrease in the range 01 1,5-3,0 log,o in total seeding was observed that enabled to prolong
double storage lile 01 the tested samples. The obtained results prove prospects 01 carrying out
research on determination 01 the nature 01 antimicrobic compounds synthesized by yeasts and
bacteria and developing technologies 01 their production. Currentiy the biochemical nature 01
these Iractions is being explored.

The work has been realized with linancial support 01 the NATO grant Slp 982164

Keywords: biopreservation, cheese, purified preparation, yeast

[P153)
Anti-listerial Activity of Bacteriocin-producing Lactic Acid Bacteria in Thermized Graviera

Cheese Milk in the Presence or Absence of a Commercial Starter
A Lianou, E Giannou, J Samelis'
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Traditional Greek Graviera cheese is olten produced Irom thermized milk with the use 01 natural
or commercial starter cultures. This study evaluated the late 01 inoculated (ea. 4 log clu/ml; 3-
strain cocktail) L. monoeytogenes (LM) in thermized milk (63DC; 30 sec) supplemented with
Enterocoeeus faeeium KE82 and Laetocoeeus lactis subsp. laetis M104, two bacteriocin-
producing (Bac+) Graviera isolates, and a commercial starter (SC), both at ca. 6 log cfu/ml.
Treatments included thermized milk inoculated with LM only, with LM and the starter (LM+SC),
and with LM plus the strains KE82 and M104 singly or mixed, in the presence or absence of the
SC. AII milk samples were incubated at 37DC lor 6 h and then at 18DC lor up to 72 h.
Survivallgrowth of LM was monitored at O, 3, 6, 12, 24, 48 and 72 h. In situ bacteriocin excretion
was detected at 48 h by well assay 01 milk samples alter heating (80DC; 15 mini and pH-
adjustment. L. monoeytogenes increased by more than 2 logs in thermized milk as it was, while
its greatest inhibition oceurred in thermized milk inoculated with L. lactis M104 singly. Milk
supplementation with the starter had a clear growth retarding effect on LM lollowing an increase
(ea. 1 log) within 6 h at 37DC, regardless of KE82 and M104 strain presence. In lact, the SC per
se reduced activity 01 the Bac+ strains, especially the killing effect of strain M104. However, in
situ bacteriocin-like activity was detected after 48 h in milk treatments with the Bac+ strains plus
the SC, but not in the LM and LM+SC control treatments. These findings suggest that the
addition 01 Bac+ strains in SC-inoculated thermized cheese milk might contribute to antilisterial
hurdle effect, especially during Graviera ripening when mesophilic LAB dominate over
thermophilic LAB.

Keywords: Listeria monocytogenes, thermized milk, Lactococcus lactis, bacteriocin
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Composition and antimicrobial activity of essential oils of an endemic plant of

Madagascar: Cinnamosma fragrans.
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Ginnamosma fragrans Baillon (local names: Motrobeatiniana, Mandravasarotra), 15 An Endemic
Tree 01 Madagascar 01 The Family 01 Gannelaceae. Essential Oil Samples 01 Ginnamosma
fragrans Irom Two Regions in Madagascar, Tsaramandroso (38 samples) and Mariarano (30
samples) Were Analyzed by GC/MS to Determine Their Chemical Composition, and Screen for
Their in vitro Antimierobial Activities towards Microorganisms 01 Interest for Food Salety. 57
Components Were Identified, Aeeounting Irom 88.3 to 99.4% of the Oils Composition. The
Major Components Were Linalool (72.5 ± 23.3 %) in Tsaramandroso and 1,8-cineole (47.3 ±
10.2) in Mariarano.

Samples B8 (95.8 % of Linalool) Irom Tsaramandroso and B143 (71.6% of 1,8-Cineole) from
Mariarano Showing the Highest Percent in the Two Main Components Identified, Were
Selected to Determine Antimicrobial Activities Against 10 Microbial Strains Among Gram-
negative (Salmonella typhimurium, 4 Vibrio spp., Escherichia col!), Gram-positive bacteria
(Microeoeeus luteus, Bacillus subtilis, Staphylococcus aureus) and one fungus (Fusarium
oxysporum). Globally, G. fragrans Samples Exhibited Similar MICs (Minimum Inhibitory
Concentration) Against AII Gram-positive Bacteria than Their Respective Pure Major
Component, Linalool and 1,8 cineole. Bacillus subtilis and Staphyloeoccus aureus Were The
Most Sensitive Strains to Both Oils. MICs Values Were Lower lor B143 Against AII Tested
Gram-negative Strains Than Pure 1,8-Cineole. B8 Showed Higher MICs Than Pure Linalool
Against Salmonella typhimurium and Vibrio alginolyticus, and Similar MICs to Linalool Towards
The Others Gram-negative Strains. Both Essential Oils Exhibited Higher MICs towards
Fusarium oxysporum than Their Respective Pure Major Componen!. These Results Suggested
The Occurrence 01 Synergism or Antagonism Effects between The Different Oil Constituents,
and Showed A Strong Antimicrobial Activity 01 The Essential Oil 01 G. fragrans that May Prove
to Be A Potentially Uselul Antibacterial or Antilungal Agent in lood systems of production

Keywords: antimicrobial activity, food safety, essential oils, Cinnamosma Iragrans
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Hair mercury levels in relation to fish consumption in Malaysian coastal communities

S Jinap', P Hajeb, I Ahmad, F. Abu Bakar, J. Bakar
Universiti Putra Malaysia, Malaysia

Mercury is a potent neurotoxin that accumulates in fish in the form of methylmercury. Most
people's exposure to mercury comes from consuming fish. Coastal populations with high
seafood consumption in Malaysia have a significant exposure to dietary methylmercury, and
areas where environmental mercury pollution is an issue due to industrial activities is 01 special
concern. This study was undertaken with the aim 01 assessing mercury exposure through fish
consumption in four coastal communities in Malaysia with relation to fish consumption as
affected by gender, age, and location. Concentrations of total mercury were determined in
human hair, a biomarker 01 methylmercury exposure, and in locally consumed fish by cold
vapour atomic absorption spectrophotometry. Based on consumption Irequencies reported by
the 800 subjects included in the study, the weekly intake 01 methylmercury was estimated.
Mercury concentrations in hair ranged from 0.01-21.00¡Jgg·'. The average mercury levels were

13.69,10.85,9.94, and 6.78 ¡Jgg.' for communities in Kedah, Terengganu, Johor, and Selangor,
respectively. The same order was found lor the average monthly fish consumption, i.e.14.62,
9.97,8.94, and 8.17 kg/month for communities in the four respective regions. Total mercury was
found to range from 0.00-1.01 ¡Jgg.' in marine fishes. A highly significant positive correlation
between hair mercury concentration and fish consumption was observed in all communities.



The results indicate that fish consumption is a signilicant route 01 mercury exposure lor the
coastal communities. Females had higher hair mercury concentration than males .. Mercury
exposure 01communities in rural area was higher when compared to that in urbano However,
mercury level in all Malaysian communities studied was much lower than no observable adverse
eflect level (NOAEL) 01WHO, that is 50 mg/g dry wt.

'Corresponding author: jinap@lood.upm.edu.my; jinap@gmail.com
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Diagnostic accuracy of a bacteriological culture and the invA-gene-based PCR technique

for the detection of Salmonella spp from caecal content from slaughter pigs
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The goal 01 this study was to determine the accuracy 01 a culture technique based on pre-
enrichment with buffered peptone water, 3 selective enrichment media (Selenite, Tetrathionate,
and Rappaport-Vassiliadis broths) and 4 selective, solid media (Xylose-Lysine-Tergitol-4,
SalmonellalShigella, Hekton-Enteric, and MacConkey ), and the invA-gene-based PCR, lor the
detection 01Salmonella organisms lrom caecal samples from slaughter pigs. Two hundred and
three slaughtered pigs were used after grouping them into 2 groups of 96 and 107 animals.
Sensitivity (Se) was estimated as 56% (95% credible interval = 40,76) for culture and 91% (81,
97) lor PCR. The specilicity (Sp) of the PCR was 88% (80, 95). Accordingly, a minimum 01
25.5% of the pigs was estimated to harbour Salmonella organisms in their faeces. It is
concluded that bacteriology on caecal samples alone was a poor diagnostic method to carry out
Salmonella prevalence studies or monitoring programs in slaughter pigs despite the complexity
of the method used. A more sensitive method, such as the invA-gene-based PCR, could be a
useful diagnostic tool lor presumptive diagnosis of Salmonella spp in pigs' caecal content.
Given the observed modera te Sp 01 the PCR, positive samples should be lurther confirmed
through bacteriology. It should be noted that the performance 01 bacteriology and PCR could
vary il performed on a pig population showing a diflerent Salmonella serotype isolation pattern.

Keywords: Pig salmonellosis, PCR, bacteriology
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Fumonisin B, (FB,) and B2 (FB2) are mainly produced by Fusarium verticillioides in maize and
maize-based foods. Since they are structurally similar to sphinganine (Sa) and sphingosine
(So), they inhibit sphingolipid biosynthesis causing animal and human health problems. IARC
has classified FB, as a possible carcinogen to humans (group 2B). The presence 01free FBs in
body samples, il correlated with dietary intakes of FBs, can represent a valid biomarker.

The present study aimed to provide data, for the first time, on natural occurrence 01FB, and FB2

in human urine samples obtained Irom males and females volunteers from Portugal. Two
different populations, one urban (38 samples) lrom the city 01 Coimbra, and one rural (30
samples) from one larming village, Pereira, both from the central zone 01Portugal were studied.
The collection 01human urine was according to Declaration 01Helsinki.

After 10mL 01 sample were filtrated and diluted with equal volume 01 PBS, the mixture was
submitted to a SPE extraction through immunoaffinity columns. A LC-ESI-MS/MS triple
quadrupole system was used in the positive ion mode. The analytical separation was performed
with a gradient of water and methanol both containing formic acid at 0.3mLmin·'. The analy1ical

methodology used proved to be accurate, precise, and sensitive, allowing a mean retention time
017.5 and 13.85min lor FB, and FB2, respectively.

••••••••••••••••••••••••••••••••••••

FB, and FB2 were not detected in any 01 the analysed samples. These results are in
accordance with the only study applied to the determination of FB, in human urine. The intake
levels that these populations are usually submitted to cause low and not detectable levels of
FBs in urine. Yet the method can be applied to the analysis 01 more exposed populations, with
FBs urine levels higher than 10ngmL".
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Fumonisins (FBs) occur in maize and derived loods. FBs structural similarity with sphinganine
(Sa) and sphingosine (So), causes inhibition of sphingolipid biosynthesis, and consequently a
diversity 01 health problems. IARC classified FB, as a possible carcinogen to humans, Group
2B. Although the increase 01 the ratio Sa/So in human urine has been vastly proposed as a
biomarker to evaluate the exposure degree it was never applied to the Portuguese population.

A methodology based on the isolation 01 exfoliated cells Irom urine, extraction with ethyl
acetate, derivatisation with NDA and determination 01Sa and So with LC-FD, using an isocratic
mobile phase 01 ACN:H20 (90%), was applied to the analysis 01 human urine samples Irom
male and female volunteers Irom one rural and one urban population. Thirty-eight samples from
the city 01Coimbra, and 30 samples Irom one larming village, Pereira, central zone of Portugal,
were studied. The collection of human urine was according to Declaration of Helsinki.

The analytical procedure provided good results in terms of accuracy, repeatability, and
sensitivity.

Regarding the rural population, So presented a frequency of detection higher than Sa, 76.7% vs
40%. The Sa/So ratio was in the range of 0.19-0.95 and 0.11-0.40, for females and males,
respectively. Concerning the urban population, Sa had a Irequency of detection of 36.8%, and
So 81.6%. Sa/So ratio was in the range 010.23-0.78 lor lemales, and was 0.29 in the only male
sample where was possible to establish it. No alterations were observed in the ratio.

The statistical analysis revealed that no signilicant differences when the diflerent populations
were compared, with p values >0.05. These biomarkers must be study at individual level lor
which the FBs exposure is determined, and may only be uselul when it is very high.
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Simultaneous determination of benzo[a]pyrene and its oxidised products by high

performance liquid chromatography - mass spectrometry
Emil Kolek, Alena Bednáriková, Bozena Sklársová, Peter Simko'

Food Research Institute, Slovakia

A method lor quantitation 01the carcinogenic benzo[a]pyrene (BaP) and its oxidised products by
high performance liquid chromatography (HPLC) with mass spectrometry (MS) was developed
using an acetonitrile: water gradient as a mobile phase. The importance 01 the oxidised
products is stressed by theit elevated toxic equvalency lactors in comparison to original
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compound. The analytical method was used used for testing of these compounds presence in
some food products and results will be sumarised and discussed.

Keywords: benzo[a]pyrene, oxidised products, HPLC/MS
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Resistance to conditions posed by an environment with a low pH is possibly an important
component of virulence of pathogenic E. coli strains as such resistance would permit a low
initial number of bacterial cells to cause disease by passing through the stomach. Moreover,
due to common outbreaks of diseases caused by pathogenic E. coli strains following
consumption of meat products with a low pH, such as fermented sausages, it is obvious that
there is a certain ability of the above mentioned strains to adapt to these conditions. As a result
of this, the goal of our investigation was to check the ability of diareagenic E. coli strains, which
were previously isolated from different samples taken from the slaughter industry, to adapt to
acid environmental conditions. Our results confirmed that pathogenic E. coli strains have an
adaptive response to acid environment. From a total of five tested E. coli 0157:H7 strains, the
strain isolated from a swab of slaughterhouse worker's apron has shown the highest resistance
to lactic acid following the adaptation periodo From a total of three tested E. coli 096:H19
strains, the highest resistance to lactic acid was obtained from a strain isolated from a swab of
slaughterhouse meat cutting surface. The E. coli 027:H7 strain isolated from raw beef has
shown increased resistance to lactic acid following the adaptation periodo

For this reason when doing laboratory research, it is important to use bacterial cells previously
exposed to stress and adaptation because the use of "healthy" cultures with exponential growth
could give false results of their ability of survival under natural conditions.

Keywords: E. coli, Survival, Acidity, Conditions
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The endospore-forming bacteria are extremely important for quality, safety and stability of food
products. Bacillus cereus, which is commonly isolated from food, can cause food spoilage as
well as foodborne illness, either an emetic or a diarrheal syndrome, because of the heat stable
emetic toxin, produced in food, or diarrheal toxin, synthesized in the small intestine.
Alicyclobacillus acidoterrestris is a spore-forming organism, which grows at pH values ranging
from 2.5 to 6.0 and at temperatures of 25 to 60°C. A. acidoterrestris has become an important
potential spoilage concern, which can cause an unpleasant smell in beverages. Synthetic
additives have been widely used for preservation, but the trend is to decrease their use because
of the growing consumer concern about chemical additives. Therefore, we have studied
antimicrobial activity of commercial rosemary extract formulations containing different levels of
carnosic acid against food-related isolates of B. cereus and A. acidoterrestris. We have
introduced different procedures, from simple screening tests with disk diffusion method to the
well-standardized and reliable reference methods, like agar dilution and measurement of
kinetics of antimicrobial activity in broth dilution test. The minimal inhibitory concentrations
(MICs) were determined to be in correlation with the concentration _af the main. active
compound, carnosic acid, and are influenced also by the external condltlons (composl~lon of
matrix, T, etc.). Although the tested plant extracts inhibit the growth of tested bacteria, the
endospore-forming organisms can not be eliminated from food with these antimicrobial

additives. This was the reason that we tested also the impact of rosemary extracts on their
spore sensitivity to heat treatment. We confirmed with "in vitro" tests the reduction of D-values in
the ranges 90-100 'C after plant extract addition at MIC concentrations of rosemary extracts for
all tested strains of B. cereus and A. acidoterrestris. Since tested extracts have been proven to
be efficient antimicrobial agents against tested sporogenic bacteria, further, i.e."in vivo" tests in
selected food products are currently under run for possible application of tested formulations in
development of new, safe and stable food products.

WALKER M., PHILlPS CA 2008. The effect of preservatives on Alicyclobacillus acidoterrestris
and Propionibacterium cyclohexanicum in fruit juice. Food Control, 19: 974-981.

KLANCNIK, A. et al. 2008. In vitro antimicrobial and antioxidant activity of commercial rosemary
extract formulations. Submitted.
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Shellfish are recognized as a potential vehicle of viral diseases, however, according to new
European Regulations only bacteriological parameters (Salmonella and E. coil) are used to
establish their microbiological quality. Because of the lack of a standard reference method for
the detection of viruses, data on the incidence of enteric viruses in European production areas
are stilllimited.

The aim of the present study was the evaluation of the Hepatitis A (HAV) and Norovirus (NoV)
contamination in shellfish from different harvesting areas (both class A and B) of the Campania
region (Tyrrhenian Sea, Italy).

Forty-six shellfish (Mytilus galloprovincialis) were collected from 10 harvesting areas and were
examined for bacterial contamination (E. coli and Salmonella) by standardized cultural methods
and for virus presence (HAV, NoV genogroups I and 11) by Real Time PCR; contamination
sources and environmental conditions (temperature, salinity, dissolved O2, wind and stream
direction and rainfalls) at the time of collection were also recorded.

None of the samples revealed the presence of Salmonella and in most of them (91%) the
number of E. coli was below the European legislation limit established for the harvesting areas
of origin (respectively 230 or 4600 MPN/100g for samples collected from class A or class B
areas). Fifteen samples (33%) showed presence of viral contamination: specifically, 9 samples
(20%) tested positive for NoV both of genogroup I and 11, 6 (13%) were contaminated only by
NoV of genogroup 11, while HAV presence was never detected. Some of the NoV-contaminated
samples (6 out of 15) were collected from class A areas that, in some cases had been
interested by sea storms in the days before sampling.

Keywords: shellfish, virus, norovirus, hepatitis A
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The antiradical activity grape seeds and olive pits extracts were investigated. The aim of this
study was evaluating the radical scavenging activity of methanol extracts of Iranian olive pits
and grape seeds and to recover a functional and antiradical compound from olive oil and fruit
juices factories waste and also for environmental treatment.

In this research, antiradical properties of ripe and unripe olive pits (RIOP and URIOP) and grape
seeds (IGS) that are respectively used in oil industries and fruit juices producers are examined.
Therefore, the objective of this study was to determine antiradical activities of olive pits and
grape seeds varieties, which are widely used in Iran.

AII seeds and pits extracts showed DPPH radical scavenging activity ranging from 24.51 to
93.86. For this purpose a methanolic extract was prepared from each of the RIOP, URIOP and
IGS and their radical scavenging ability is determined with DPPH method. For this trial the effect
of 3 different dilutions (100, 200 and 300 jJg/L) of RIOP, URIOP, IGS extracts was used,
separately. It was appeared that in above 100 ppm concentrations the antiradical properties
reaches to its maximum activity (more than 93%) and there is a little difference between RIOP
and URIOP extracts in radical scavenging activity. But, there is many difference between olive
pits and grape seeds extracts in antiradical activity. Also, IGS extract show better effects in 100
ppm concentrations in comparison with RIOP, URIOP and ascorbic acid. Regarding to the
results of this research, grape seeds can be used as a rich source of functional and antiradical
compound and anti-cancer drugs production.

Keywords: Iranian olive pits, DPPH, Radical scavenging activity, Grape seed
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Introduction:

The increasing lack of fresh water resources has pushed industries to re-use their wastewater.
Exposing foodstuffs to recycled wastewater raises microbial food safety concerns. A system
with multi-step filtration, ion-exchange and UV irradiation was evaluated for its ability to reduce
total mesophilic bacteria (TMB) loads in the recycled rinse water of a fresh fruit processor.

Methods:

Recirculated water samples were taken along a series of points in the system of an apple and
pear processing facility from the following points in the cascade:. A) fruit washing basin, B) after
passing through stacked-disk filters and zeolite filters, C) immediately after ion-exchange
treatment, D) immediately after UV irradiation, and E) immediately before use as rinse water.
Thereafter, samples were transferred to indirect Rapid Automated Bacterial Impedance
Technique (RABIT) cells containing tryptic soy broth (TSB) and were incubated at 30·C for
continuous conductivity measurements. TMB from random samples were dilution plated on
TSB agar for calibration with RABIT measurements.

Results were analyzed by constructing statistical process control (SPC) charts where the control
limits and means were determined for both the TMB levels and RABIT measurements.

Results

•••••••••••••••••••••••••••••••••••

SPC analysis indicated that only the UV irradiation step in the recirculated water treatment
system could reduce TMB loads at least one log-order of magnitude below those in the fryit
washing basin. SPC analysis also distinguished when apples were processed (mean 2.7 log
reduction) from when pears were processed (mean 1.3 log reduction). Pear rinse water was
visually darker at all pOints than apple water.

Discussion

UV treatment markedly reduces TMB levels in recycled apple rinse water, but only marginally in
pear water. Evaluating hydrocyclone filters ahead of stacked-disk filters and ozone or
hydrogen peroxide in combination with UV are the next steps toward improving the efficacy and
reliability of TMB reduction in recycled water.

Keywords: microbial food safety, recycling process water, rapid automated bacterial impedance
technique, statistical process control
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The biogenic amines are nitrogenous compounds that are formed in food, mainly through
decarboxylation of amino acids made by some microorganisms, particularly lactic acid bacteria
and Enterobacteriaceae. Apart from acute poisoning that can cause biogenic amines, their
greatest danger comes from him property to react with nitrites in the form nitrosamines, potent
carcinogenic. Foods such as cheese, fish, ham and sausages / smoked may have high levels of
biogenic amines. One of the essences of the system for analysis of hazards and critical control
points (HACCP) is controlling the conditions that can lead to contamination of food with
undesirable microorganisms, taking into account also other hazards such as chemical, which
fall as biogenic amines.

In this study, a descriptive and analytical study in establishments (with and without HACCP
methodology) were made. Microbial evaluation was performed to total viable count,
Enterobacteriaceae, Eseherichia coli and lactic acid bacteria, using the swab technique in
different places (work surfaces, cutting equipment, non cutting equipment, hand operator,
refrigerators, food containers, etc.). The ability to produce biogenic amines was study using
decarboxylation agars. The content of biogenic amines in foods it was also analyzed.

Preliminary results showed that the establishments with HACCP methodology had better
hygiene conditions. The most important factors that increase microbial growth in food and on
surfaces are related with general hygiene conditions and different temperatures in refrigerators.
A great ability to synthesize biogenic amines, especially histamine was observed in a variety of
lactic acid bacteria and Enterobacteriaceae. Some samples of cheese, ham and bacon that
were stored in poorly conditions presented high levels of bacteria that producing biogenic
amines.

Keywords: Hygiene, Food Safety, Biogenic amines, HACCP

[P166]
Definition of Lactobaeillus sakei Strains Cocktails to Improve Ground Minced Beef

Microbial Safety
1. Lucquin', S. Christieans2, M. Rivollier, S. Chaillou', M. Zagorec',

'INRA, France, 2ADIV, Franee

Lactobaci/lus sakei is a lactie acid bacterium naturally found in meat products and representing
the main bacterial species of vacuum-packed meat. Its use as bioprotective cultures to improve
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meat safety against pathogenic and spoilage microflora has been proposed. Analysis of its
genome sequence revealed that the main reasons allowing this bacterium to be competitive in
meat result from its ability to compete for space and for nutrients present In meat, to reslst the
stressing conditions encountered during meat processing and storage, and to produce
antagonistic molecules. In addition, comparative geno mies showed a large genomic biodiversity
amongst L. sakei strains (up to 30% variation in genome size depending on strains)
characterized by ten large strains clusters.

In the present study, we developed a method allowing to quantify individual strains inoculated in
meat matrixes, and to specifically measure the competitiveness 01 each strain. Six cocktails of
three strains have been defined, representing the different genomic clusters. The method,
based on the use of DNA sequences specific for each strain, and on quantitative PCR, allows to
quantify L. sakei strains from 103 to 107 CFU per gramo Cocktails were tested for their ability to
compete with each other and against the pathogenic species (Escherichia coli 0157:H7 and
Salmonella enteritidis) and the spoilage bacterium Brochotrix thermosphacta. The meat matrix
model was ground minced beef, stored at 4°C, under modilied atmosphere. Comparative results
will be discussed.

Keywords: Meat, protective cultures, Lactobacillus sakei
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The use 01 high tanin content plants with anthelmintic effects is a alternative control (Butter et al.
2000). The objective of this study was to evaluate the use of the red aroeira mear in the diet of
growing sheep, in the control of parasites of naturally infested animals. Thirty growing sheeps of
the Santa Inés breed were used in a completely randomized experimental designo Five
experimental corn-soybean meal- wheat bran basal diets were used: a control diet (without red
aroeira mear) plus four diets with 10, 20, 30 and 40% of addition of red aroeira meal
isometrically replacing corno Total tanin canten expressed as equivalent gram of tanic acid/kg of
dry matter was 1.41; 5.29; 12.76; 15.36 and 15.46 for the diets with 0,10,20,30 and 40% of
red aroeira meal, respectively. Levels of condensed tanin expressed as equivalent gram 01
leucocianidine/kg of dry matter was 0.10; 0.20 and 0.20 for diets with 20, 30 and 40% of red
aroeira meal. No condensed tanin was detected in the diets with O and 10% of red aroeira meal.
Egg count per gram (epg) of feces was measured at days O, 15, 30 e 45 of the experimental
periodo Data were analysed using ANOVA and polinomial regression analysis with a significant
level of P< 0.05. A significant effect of the levels of red aroeira mear on the total epg count was
detected. This effect was observed lar protozoas 01 the Eimeriidae lamily (P<0.05, quadratic
effect, R2=0.93). Reduced epg counts in animals receiving red aroeira meal diets could be the
result 01 reduced parasitic inlestation or in the lertility of the nematode females. According to
Athanasiadou et al (2000) there is a direct effect of condensed tanin on the infectant larvae and
adult parasite, with a reduction of the lemale lertility.
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Restrictions on the use 01 antibiotics as animal feed growth promoter have encouraged the
search for new products with growth promoting potential, including essential oils. Among
several essential oils that may be used as antimicrobial agent is oregano oil (Lambert et aL,
2001) containing carvacrol and thymol (Kokkini et aL, 1997).The objective os this study was to
investigate the effect 01 feeding oregano oil on intestinal microbiota of broiler chicks. A total of
250 day-old male Cobb chicks were distributed in a completely randomized design with five
treatments: positive control (diet with avilamycin and salinomycin), negative control (diet without
avilamycin and salinomycin), diet with only added avilamycin and diets with 0.5 or 1.0 gram of
oregano oil/kg. Fisher's exact test for occurence Irequency 01 gram-positive bacteria showed a
significantiy lower frequency in the ileum of nonmedicated group when compared to chicks fed
diets with growth promoter and on diets supplemented with oregano oil (P< 0.01). Besides, the
nonmedicated birds had lower growth for Lactobacillus spp. and higher for Enterococcus spp.
when compared with birds fed diets with growth promoter. Lactobacillus spp.had higher growth
in the gut 01 birds fed positive control diet and diet with 1.0 9 of oregano oil/kg (P< 0.05). The
Irequency 01 Lactobacillus spp in birds fed diet with 0.5 9 of oregano oil/kg was lower than that
with 1.0 9 of oregano oil/kg. Also, it did not differ from birds receiving nonmedicated diets (P>
0.05). Collier et al. (2003) using tylosin observed increase in lactobacilli. Butaye et al. (2005)
verified a significant decrease, specially in E. Faecium counts in chickens fed with avilamycin for
42 days. This study showed that the oregano oil supplementation produced a similar effect as
the growth promoter antibiotics selecting certain intestinal bacteria that are beneficial to the
animal.
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Essential oils have been discribed as potential alternatives to antibiotics growth promoters due
to theirs antimicrobial activities (Deans et aL, 1987). The objective 01 this study was to evaluate
the use of aroeira oil as a replacemet 01 antibiotics as growth promoter lar broiler chickens.
Three hundred day-old male Cobb chicks were distributed in 20 boxes in a completely
randomized experimental design with four treatments and five repetitions. The experimental
diets were: a diet without growth promoter and aroeira oil (negative control); a diet with 50
mg/kg 01 zinc bacytracin and 66 mg/kg of salinomycin (positive control); a diet with 19 01 red
aroeira oil/kg, a diet with 2g of red aroeira oil/kg and a diet with 4g 01 red aroeira oil/kg. The



essential oil extracted by hydrodistillation from the red aroeira seeds had as main components
4-terpineol, a-terpineol a-pinene and limonene. Birds fed diet with 4g/kg of red aroeira oil had a
higher count for intestinal Lactobacillus spp, and in bacteria of the family Streptococcaceae,
with reduction in the number of bacteria of the genus Staphylococcus spp., that in larger
number are potential agent of intestinal infections. Red aroeira oil diet also reduced the count of
Escherichia spp. (0.2x104

) when compared to that of the negative control diet (2x10s) and the
diet with 50 mg/kg of zinc bacytracin (2x10'). Also, birds fed the diet with red aroeira oil had a
relative intestine weight lower (P<0.05) than that of birds fed the negative control die!. Several
studies have shown that the use of dietary growth promoter results in reduction on the number
of bacterias attached to the intestinal mucosa reducing the competion for nutrients with the
animal. Growth promoters, also reduce the population of bacteria that produces toxins and
ammonia, resulting in reduction in inflammatory cells (Izat et aL, 1989).
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Oregano oil has fenolic compounds known as carvacrol and thymol that have antimicrobial
activity (Lambert et aL, 2001). The effect of oregano oil on oocyst excretion by broiler chickens
was evaluated. In the first trial, a total of 250 day-old male Cobb chicks were distributed in a
completely randomized design with five treatments: positve control (diet with avilamycin and
salinomycin), negative control (diet without avilamycin and salinomycin), diet with only added
avilamycin and diets with 0.5 or 1.0 gram of oregano oillkg. In the second trial, a total of 288
day-old male Cobb chicks were used in a completely randomized design with four treatment:
positive control (diet with anticoccidial agent), negative control (diet without anticocidial agent)
and diets with 0.5 or 1.0 gram of oregano oillkg. In the second trial, each chick was
experimentally infected at 20 days of age with 5 x 104 oocysts of Eimeria teneffa. In the first trial,
no significant dietary effects were observed on oocyst excretion at 16 days of age (P> 0.05),
however at 28 days of age was observed that birds fed the negative control diet had the highest
oocyst count excretion (P< 0.05). On the other hand, birds fed the positve control diet or diets
supplemented with oregano oil had the lowest oocyst counts (P< 0.05). In the second trial, at 19
days of age was observed that chicks fed the negative control diet had the highest oocyst
excretion count (P< 0.05). At 34 days of age, birds fed the diet supplemented with oregano oil
had the lowest oocyst count which was not different of that for birds fed positive control diet (P<
0.05). These results showed that feeding oregano oil has a negative impact on oocyst count in
the feces of broilers chicks.
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Restrictions on the use of antibiotics as animal growth promoters during the last few years have
encouraged the use of essential oils because of their metabolic properties. The aim of this
research was to examine the influence of essential oil from Schinus terebinthifo/ius Raddi on
bacterium of Staphylococcus genus from broiler chicken intestine. Four hundred day-old male
Cobb chicks were used in a completely randomized experimental design with five treatments
and five replications: a diet without growth promoter and aroeira oil (negative control); a diet
with 50 mg/kg of zinc bacytracin and 66 mg/kg of salinomycin (positive control); or 4g of red
aroeira oillkg; or 200 mg of vit E/kg; or 4g of red aroeira oil plus 200 mg of vi!. E/kg. The
essential oil extracted by hydrodistillation from the red aroeira seeds had as main components
4-terpineol, a-terpineol a-pinene and limonene. After slaughter, the small intestine was rapidly
excised and the content of the ileum was washed with Tioglicolato Broth and inoculation of
contents in solids environments McConckey, Azida and blood (Müller Hinton). The oil was
diluted with DMSO in 1:2 proportion, obtains the initial concentration of 471mg/ml, next
successive dilutions in same proportion. After microorganism suspension in physiologic solution
at 0.5 McFarland scale, was inoculated 1ml pourplate in Müller Hinton Agar, next placed 50~1of
each oil dilution in well of 5mm diameter and subsequent incubate for 24h. Some Ecoli strains
presented higher resistance, exhibiting halos from 58.87mg/ml to 471mg/ml concentrations. The
S.liquefaciens strains were sensitive to 117.75mg/ml concentration. In comparison with ATCC of
P.aeruginosa strains and Ecoli strains with MIC of 235.5mg/ml and 117.75mg/ml, respectively,
to same oil and sensitive to gentamicin realized that Ecoli strains most resistant comes from
group treated with growth promoters antibiotics, justifying this resistance. However, the other
strains are inside hope standart. Therefore E. coli strains from broilers were heterogeneous and
considerably diverse.
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Currently, essential oils are attracting more interest as substitutes for antibiotic growth
promoters in animal and poultry feeding. The aim of this research was to examine the influence
of essential oil from Schinus terebinthifofius Raddi on bacterium of Staphylococcus genus from
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broiler chicken intestine. Four hundred day-old male Cobb chicks were used in a completely
randomized experimental design with live treatments and live replications: a diet without growth
promoter and aroeira oil (negative control); a diet with 50 mg/kg 01 zinc bacytracin and 66 mg/kg
01 salinomycin (positive control); or 4g 01 red aroeira oil/kg; or 200 mg 01 vit E/kg; or 4g 01 red
aroeira oil plus 200 mg 01 vil. E/kg. The essential oil extracted by hydrodistil/ation Irom the red
aroeira seeds had as main components 4-terpineol, a-terpineol a-pinene and limonene. After
slaughter, the smal/ intestine was rapidly excised and the content 01 the ileum was washed with
Tioglicolato Broth and inoculation 01 contents in solids environments McConckey, Azida and
blood (Mül/er Hinton). The oil was diluted with DMSO in 1:2 proportion, obtains the initial
concentration 01 471 mg/ml, next successive dilutions in same proportion. After microorganism
suspension in physiologic solution at 0.5 McFarland scale, was inoculated 1ml pourplate in
Mül/er Hinton Agar, next placed 50~I 01 each oil dilution in wel/ 01 5mm diameter and
subsequent incubate lor 24h. It was observed higher sensitivity in Staphy/ococcus negative
coagulase, principal/y in groups treated with 200 mg 01 vit E/kg and 4g 01 red aroeira oil plus
200 mg 01 vil. E/kg, with concentration varing between 14.72mg/ml and 58.87mg/ml, However
the sensitivity 01 Staphy/ococcus positive coagulase was between 14.72mg/ml and 235.5mg/ml.
The high resistance presented by Staphy/ococcus positive coagulase probably resulted Irom
antibiotics treatments, since several species 01 this group are pathogenic.
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In the last years, the reports bacterium of Enterococcus genus antibiotic resistant is increasing.
This strains represent a problem, because offer propagation risk of resist genes lor other
microorganismo Besides, the use of antibiotics in animals diet as growth promoters contribute
more and more for selection risk of this strains. The aim of this research was to examine the
bacterium types isolated and to determine the minimum inhibitory concentration (Mle) from this
speciments at different concentration 01 red aroeira oi/. Four hundred day-old male Cobb chicks
were used in a completely randomized experimental design with live treatments and live
replications: a diet without growth promoter and aroeira oil (negative control); a diet with 50
mg/kg of zinc baCy1racinand 66 mg/kg 01 salinomycin (positive control); or 4g of red aroeira
oillkg; or 200 mg 01 vit E/kg; or 4g 01 red aroeira oil plus 200 mg of vil. E/kg. The essential oil
extracted by hydrodistil/ation from the red aroeira seeds had as main components 4-terpineol,
a-terpineol a-pinene and limonene. The bacteria isolated was Streptococcus (group O),
Enterococcus faecium, Enterococcus faecalis and Vagococcus sp. The MIC was determinate
for this strains Gram positive and for ATCC strains 01 Enterococcus faecalis 29212 also, have
been take through agar diffusion methods. The MIC values obtained for Enterococcus species
varied between 14.72mg/ml to 117.75mg/ml, especially in groups with 200 mg of vit Elkg and 4g

01 red aroeira oil plus 200 mg 01 vil. The ATCC strain tested shown the highest MIC value 01
58.87mg/m/. Vagococcus strains showed the same outline, as wel/ as Streptococcus 01 group
D. The group treated with 4g 01 red aroeira oil/kg only showed Streptococcus 01 group D, not
presenting Enterococcus. This inlormation suggest a higher sensitivity 01 this cocci Gram
positive genus to red aroeira oi/.

Relerences

Katsunuma, Y., Hanazumi, M., Fujisak, H., Minato, H., Hashimoto, Y. & Yonemochi, C.
Intluence 01 avilamycin administration and its subsequent withdrawal on emergence and
disappearance of antimicrobial resistence in enterococci in the intestine of broiler chickens.
Journal of Applied Microbiology, 102, 1159-1166,2007.

Leite, A. M.; Lima, E. O.; Souza, E. L.; Diniz, M. F. M; Trajano, V. N. & Medeiros, 1.A Inhibitory
effect 01 p-pinene, a-pinene and eugenol on the growth of potential inlectious endocarditis
causing Gram-positive bacteria. Brazilian Journal of Pharmaceutical Sciences. Vo/. 43, n. 1,
jan./mar., 2007.

R. Facklam, R.; Hollis, D. & Col/ins, M. D. Identification of Gram-Positive Coccal and
Coccobacil/ary Vancomycin-Resistant Bactéria. Journal 01 Clinical Microbiology, vo/. 27, nO.4.
Apr.1989.

Keywords: Schinus terebinthilolius, Streptococcus, Enterococcus, Vagococcus

[P174]
In vivo estimation by real time ultrasonography of carcass composition of sheep fed

diets with red aroeira (Schinus terebinthifolius Raddi) meal
Surama Freitas Zanini*', Renato Beltrame2, Flávia M. Machado', Fernanda Secchin Melo'

Graziela Baroni Souza', Dyeime Ribeiro Sousa'
'UFES, Brazil, 2UENF, Brazil, 3UFF, Brazil, 4UFPel, Brazil

The main objective 01 carcass composition manipulation 01 animals is to get a high proportion 01
meat associated with an adequated quantity of lat (Berg & Buterfield, 1979). The aim 01 this
study was to estimate in vivo, by real time ultrasonography, the depth 01 the muscle
Longissimus dorsi and the subcutaneous fat thickness 01 sheep fed diets with red aroeira mea/.
Thirty growing sheeps 01 the Santa Inés breed were used, in a completely randomized
experimental designoAnimals were submmitted to a 15 days feed adaptation period, lol/owed by
a 50 days experimental periodo Five experimental corn-soybean meal- wheat bran basal diets
were used: a control diet (without red aroeira meal) plus lour diets with 10, 20, 30 and 40% 01
addition 01 red aroeira meal isometrical/y replacing corno The proximal composition of the red
aroeira meal used was: dry matter 87.1, crude protein 7.1, ether extract 9.7, ash 3.5, crude liber
21.3, neutral detergent liber 45.0 and acid detergent liber 22.9. An ultrasound equipment with
linear transpond and 7.5 MHz was used to measure the depth of the Longissimus dorsi muscle
and subcutaneous fat thickness over the 12Ih_13'h rib juncture. Data were analysed using
ANOVA and polinomial regression analysis with a significant level of P< 0.05. The results
showed a posite correlation between body weight and the depth of the muscle Longissimus
dorsi (r = 0.52). Increasing levels of red aroeira meal produced a linear increase in body weight
gain (P<0.05). According to Teixeira et al. (2006) the depth of the Longissimus dorsi muscle is a
good indicator of the amount of muscle in the carcass. These results show that it is possible to
replace corn by red aroeira meal in the diets 01 growing sheep without intluencing carcass
composition but improving animal performance.
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Food enterprises are complex technological objects, therefore estimation of their functioning
efficiency should be based on the system analysis and synthesis. Generalizing elaborations of
N. Buslenko, 1. Zheleznov, V. Kafarov, el a/we formulated the following definition of a system as
a whole: "The technological system represents the organized set of functionally incorporated
elements with stable and purposeful quantitative and qualitative relationship between them".
Considering this definition one can examine the evolution of methods for efficiency estimation of
technological systems.

Data sheet of the systems efficiency parameters changes with time and depends on conditions,
under which the system is maintained. However, in real conditions of the technological systems
operation, fluctuations of their qualitative and quantitative characteristics occur that becomes
obvious if the HACCP system of the quality monitoring is introduced. Therefore, it becomes
important to consider the estimation of the technological systems functioning stability.

A. Voronov formulated the stability of any phenomenon as its ability for a long time and with the
sufficient accuracy to keep those forms of its existence, under the 1055 of which the
phenomenon itself ceases to exist. V. Panfilov considers the stability as a property of the
technological system to keep accuracy of the production quality parameters describing
variability of the technological process.

Considering importance of possible deviations of the quality parameters in food production, we
propose the following formula to estimate the stability of food production technological systems:

S/[X] = 1- IIO'[X,] where óa[X,) = a[X, 1m"- a[X, lmi'
O'[X,]=.

with a[X,)mu and a[Xilmi,being the maximal and minimal dispersions of a random variable Xi,
distribution as a parameter for estimation of the system functioning stability measured during
the time interval allowing to obtain reliable results.

Applying this approach one can control technological processes of food production not only by
HACCP methods, but also to estimate reproducibility of the quality parameters dispersion.

Keywords: food production, efficiency, technological systems
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Ready-meals are excellent carriers for healthy ingredients or nutraceuticals. Few ready-meals
contain fish and even fewer nutraceuticals, or are gluten-free (GF). The purpos~ of the study
was to formulate and test (a) a gluten-free salmon lasagne (GFSL) with nutraceuticals, and (b) a
sous vide processed GF ready-meal of the same formulation. The GFSL contained salmon
sauce (50% salmon pieces), GF Béchamel sauce, GF pasta sheets (Dr Schar, Italy), mozzarella
cheese. Nutraceutical inclusions per 400g lasagne, or per 146g Béchamel sauce were (i) none,
(ii) Beneo HP (5g; prebiotic; ORAFTI, Belgium), (iii) Aquamin Soluble (120mg; algal c~lciu~;
Marigot LId, Ireland), (iv) taurine (1.5g); (v) ultra-Iow viscosity pectin (3.5 or 7g; OblpektJn,
Switzerland). These were added to the Béchamel sauce both individually and all-together. The
lasagne was frozen/-35'C; stored/-20'C/24h; tempered/4 'C; stored/2-4 'C; tested
(physicochemical, sensory, microbiological) days 1, 5, 8. The sous vide GF pasta product of the
same formulation (Iasagne sheets replaced with GF Rigati pasta pieces; Dr Schar, Italy) was
processed (P90> 1Omin; Barriquand Steriflow cooker), blast frozen/-35'C/2h); stored/-20'C/4
weeks; tempered/4'C; stored/2-4'C/30d; tested as for lasagne. Béchamel sauce white/yellow
colour ratios (Hunter Ub) and consistency readings (Brookfield viscometer; 20'C; speed 20

rpm) for the inclusions are presented in Table 1. Apple pectin reduced sauce white/yellow ratio
but increased Brookfield and TAXT2i readings. Sensory acceptability scores for the GF
Béchamel sauce with no nutraceuticals were moderate. The addition of the nutraceuticals
individually or all-together further lowered (P<0.001) acceptability scores with the exception of
the sample with Beneo HP. Sensory acceptability scores for the all-inclusions GFSL versus a
commercial wheat-containing salmon lasagne were 2.59 and 3.59 respectively (P<0.05; LSD
0.78) on a 6-cm scale. The GF pasta (Rigati) salmon ready-meal with nutraceuticals processed
by sous vide received good acceptability scores. Commercialisation of these products is being
explored with a food company.

Table 1: Effect of different inclusions on the physical properties and sensory acceptability of a
gluten-free Béchamel sauce

••••••••••••••••••••••••••••••••••••

Inclusion (%)" Moisture Colour Viscosity Firmnes Sensory
(%) (Ub)b (Pa's) e S (g)d scoree

None 76.5 10.9 51 201 3.34

Beneo HP' (3.4) 73.3 11.1 38 131 3.12

Aquamin9 76.0 13.2 67 210 2.67

Taurine (1) 76.2 11.9 53 170 2.21

Pectin (2.5)h 73.6 7.3 66 404 2.33

Pectin (4.8) h 70.1 6.0 171 624 NT'

AII inclusionsi 68.9 7.0 63 465 1.72

F-test P<0.001 P<0.001 P<0.001 P<0.001 P<0.05

LSD 1.07 2.27 19.32 36.55 0.977

"As % in Béchamel sauce

bWhite/yellow Hunter colour ratio

cPascal seconds; Brookfield viscometer

dBack extrusion force; TAXT2i texture profile analysis

eAcceptability on 6-cm scale with end-points O(unacceptable) and 6 (very acceptable)

IOligofructose

9Soluble algal calcium; 120mg in 146g of Béchamel sauce

hUltra low viscosity pectin

'Not tested

ipectin included at 2.5%

Keywords: Ready-meals, Nutraceuticals, Gluten-free, Seafood
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Kneading is a necessary step to ensure bread dough rises properly, involving many biological,
physical and chemical phenomena. It helps to distribute the activated yeast and it enables the
protein in the flour to develop into gluten, which promotes the properties of stretching and
expansion in the dough.

In this work, we investiga te a problem of dynamic modelling of a kneading process. As regard to
previous systems studied, this work propose a new conceptual methodology learning that
allows to aggregate the synergy and unify the knowledge fragmented in various levels
(macroscopic and microscopic) of process.

The Dynamic Bayesian Networks "DBN" is an approach that allows articulating all knowledge
and which seems indicated to understand a complex processes such as the kneading
operation. The modelling with "DBN" requires the building of causal diagrams in which the
relations between different variables are not determinists. Their interest for modelling is to take
into account simultaneously a priori expert knowledge and results stemming from data basis,
experimentations or existing models.

Keywords: Breadmaking, Kneading process, Dynamic Bayesian Networks
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Prevention of browning in fresh-cut fruit salads is of major commercial significance. This study
investigated the efficacy of Natureseal AS1 (AgriCoat, UK) as an anti-browning agent for fresh-
cut apple wedges. It was applied as a dip solution (O, 1.5, 3 or 6% w/v for 2, 60 or 120 mini to
skin-on wedges of Bramley's Seedling apples which were packed (plastic trays); heat sealed
(breathing film); tested (physicochemical tests, see Tables 1-3) after 7 days at 2-4°C. Hunter
L1b (white/yellow) values increased as AS1 concentration and dip time increased (Table 1); the
mean day O value for the fresh-cut control was 5.73. Kramer shear values (100g samples;
standard test cell) were not affected by increasing AS1 concentrations or dipping time.
However, AS1 did increase shear values, overall, with a mean value of 2.61 (day 7) versus
2.33kN (day O, untreated control) (Table 2). Soluble solids, titratable acidity and dry matter
values were lower, and pH values higher, than for the untreated control (Table 2), due to the
effect of the water taken up in the dipped samples. Calcium content af the wedges rose with
increasing dip concentrations of AS 1 but there was relatively little change between the 60 and
120 min soaking times. The AS1 material has a calcium content of 90mg/100g and this was
used to compose Table 3. The data showed that prolonged dip times in AS1 led to a significant
uptake of AS1, e.g. 0.43% for a 120 min dip in 6% AS1 solution. Prolonged soaking times in
AS1 solutions are, therefore, not advocated due to the uptake of AS1 by the wedges. Based on
these results an AS1 dip of 6%/2 min is recommended. This research (ISAFRUIT project) was
part-funded by the European Commission [Thematic Priority 5 (Food Quality & Safety), 6th
Framework Programme of RTD (Contract No. FP6-FOOD 016279)].

Table 1: Effect of concentration and dipping time in AS1 aqueous solution on Hunter L1b
(white/yellow ratio) values for Bramley's Seedling apple wedges (tested day 7)

AS1 (% in dip 2 min
water)

60 min 120 min Mean

1.5 3.21 3.58 4.82 3.87

3.0 3.44 4.52 4.71 4.31

6.0 4.02 4.83 4.634.63

4.72 4.19Mean 3.56 4.31

F-test-concentration: P<0.05; LSD 0.484

F-test-time; P<0.001; LSD 0.484

F-test-interaction; NS; LSD 0.837

Table 2: Mean values for a number of test parameters in treated (dipped in AS1) and untreated
fresh-cut (control) Bramley's Seedling apple wedges

Parameter Dipped (day 7 Control (day O
values) values)

Shear (kN) 2.61 2.33

Soluble solids (%) 10.0 10.3

pH 3.13 3.07

TA (meq/100g puree)' 18.7 21.4

Dry matter (%) 11.0 11.5

Titratable acidity

Table 3: Effect of cancentration and dipping time in AS1 aqueous solution on the AS1 content
(mg/100g) of Bramley's Seedling apple wedges (tested day 7)

AS1 (% in dip 2min 60 min 120 min Mean
water)

1.5 41.1 86.6 106.6 78.1

3.0 94.4 154.3 98.8 115.8

6.0 158.7 316.4 426.2 300.4

Mean 98.1 185.8 210.5 164.8

Keywords: Browning, Inhibitor, Apple, AS1
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Supercritical CO2 (SC-C02) can be properly regarded as a oil solvent safer than hexane able to
offer higher quality final products, above all from a toxicological pOint of view.

The possible commercial application of this innovative technology in hazelnuts processing,
requires that the high costs involved in supercritical fluid extraction (SFE) could be partially
counterbalanced by the commercial valorisation of hazelnuts by-products. In particular, the
external layer (epicarp) of these kernels are very rich of phenolic compounds well known for
their antioxidant properties. So the peeling residues of roasted hazelnuts could represent an
interesting possible source of antioxidants to be utilised not only in food industry, but also in
pharmaceutical field. The industrial utilisation of this promising by-product involves in any case
the preliminary extraction of its Iipid fraction before to carry on the phenols separation. This
paper reports the preliminary results concerning the SC-C02 extraction of oil from: milled
kernels; f10urof roasted and peeled hazelnuts; peeling residues.

The extraction yield and selectivity was evaluated by operating at different
temperature/pressure set, respectively ranging from 293 to 328 K and from 10 to 70 MPa.
Moreover the identification of the best working conditions (temperature and pressure) was
carried out by a kinetic model based on Fick's law.

Keywords: hazelnut, by products, oil, SC-C02

[P180]
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A beverage from cantaloupe (Cucumis melo L.) seeds was produced to make a waste product
available for human consumption. In this study, a novel beverage was made. moisture,
carbohydrate, fat, protein, ash, some minerals include sodium, potassium, phosphors, calcium,
iron and copper analysis were conducted to determine the nutritional value of the beverage,
following a consumer panel test to evaluate its acceptability. The results showed that
cantaloupe seed beverage was a good source of protein (1.52%), fat (2.15%), phosphors (41.3
ppm) , potassium (17.0 ppm) and calcium (9.2 ppm). The overall acceptability score indicated
the beverage was Iiked very much (4.05 on a 5-point hedonic scale).

Keywords: Cantaloupe seed, Cucumis melo L., Orange beverage, Storage stability
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Nowadays there is an increasing interest of the food industry on the possibility to design "tailor-
made" foods, which are able to fulfil specific consumer needs. In particular, the attention is
focused on foods with enhanced sensorial performance and/or improved capacity to protect
health and well being. One of the most promising strategies to produce foods really fulfilling the
characteristics for which they are designed is the exploitation of the self-assembly properties of
Iipids to form nano-size structures. In fact, a guest molecule could be effectively incorporated
inside self-assembly Iipid structures and then delivered and protected into foods.

The physical properties of lipids used to obtain the nanostructures greatly affect the chemical
stability as well as the rate of release of the compounds delivered. At present very few
information are available on physicochemical properties of small-size lipid materials.

The aim of the research was to evaluate the crystallisation behaviour of different lipids in
nanometer-size oil-in-water emulsion droplets. To this purpose, nanoemulsions containing
sunflower oil, palm oil and palm stearin as lipid phase were prepared by using high pressure
homogenisation. The structure of the emulsions was studied by using dynamic Iight scattering
(DLS) and optical microscopy. The phase transition behaviour was monitored by using DSC
analysis coupled with synchrotron X-ray diffraction (XRD) technique.

Results highlight that the mean diameter of the emulsion droplets is about 200±20 nm
independently on the lipid matrix. The crystallisation behaviour of lipids inside the oil-in-water
emulsion droplets greatly differs from that of bulk lipids. In particular, a significant decrease of
the crystallisation temperature of the emulsified Iipids was observed. These results suggest that
the physical properties of Iipids in nanoemulsions are significant different than expected and
could be exploited for new food applications.

Keywords: nano-delivery systems, emulsions, Iipids physical state

••••••••••••••••••••••••••••••••••••

[P182]
Decreasing of oxidizing activity of beet juice betanin by directional complexation

L. V. Kaprelyants', M. 1.Gotsulenko
Odessa National Academy of Food Technologíes, Ukraine

Betanin is a red glycosidic pigment that can be found only in fruits (Iike beets) not containing
anthocyans. Biogenetically it originates from two DOPA molecules and, in accordance with the
specific tyrosinase activity, it is unstable in relation to oxidation. Blocking of active hydroxyl
groups, such as ortho-diphenyls is possible by complexation with other compounds: for example
with phenolic ones. Intermolecular interactions. in complex systems IIke beet JUlce.lead to
formation of coordination compounds of betanln wlth mtroduced addltlves. Transltlon of a
chemical compound from a free state to a coordination one is inevitably causes changing in its
reaction capacity.

The purpose of the work was to study whether the reactive capacity of betanin can be
directionally changed by formation of complexes through its interaction with additives.

It has been found that the simplest and the most efficient evaluation of the reversible systems
behavior during the complexation can be performed by analyzing values of their potentials. In
the series of redox systems each of them possessing higher potential is an oxidizer in relation to
a system with the lower potential. Thus, the potential difference of the systems can charactenze
the capacity of betanin for oxidation.

Activity of components of a fruit raw material in solution is defined by the value of the redox
potential (RP). It has been found that if the real RP decreases dunng the complexatlon m
relation to the standard one, then the chemical potential and the reaction capaclty of the
components also decrease. It appeared that application of the phenolic compounds and org~nlc
acids for stabilization of betanin allows to decrease 10 times the factor of the betanln actlvlty
and thus to prevent its destruction during processing.

In conclusion, the developed technique allows to easily determine substances suitable for
stabilizing betanin and similar food dyes.

Keywords: synbiotic, food additives, bioactive compounds

[P183]
Batching principie ofthe combined mixes fabrication

B. V. Yegorov'
Odessa National Academy of Food Technologies, Ukraíne

The combined mixes are increasingly used in manufacture of food and fodder products. The
traditional principie of mixed fodders production based on weight ba~ching and mixing.of the
components requires considerable material, financial and labour mputs. The pnnclple of
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preliminary mixes 01the components labrication caused a problem 01 the mixes sell-sorting at
stages 01their acceptance, transportation and loading in reservoirs.

Batching principie 01 the combined mixes production, the subject 01 this study, has been
developed lor improving unilormity 01 the combined mixes and reducing the production
expenses. Application 01 cleaned and crushed salt, phosphates and other components
eliminated the necessity 01 their preliminary granulometric preparation. Application 01 hermetic
containers lor delivery and storage 01 raw materials allows to exclude the expensive drying
operation. As the result, it was possible to develop a competitive technology based on the
batching principie.

The first technological step consists in acceptance, cleaning Irom impurities, and placing the
raw material lor storage in silos which simultaneously serve as over-dosing bunkers. The next
stage is the production 01 a portion 01 all components according to the recipe and its batch
crushing. The obtained portion is directed to the main mixer lor obtaining the linal combined
product, in which a mix 01 microcomponents is also added. The finished product is a mix 01the
high unilormity that subsequently can be subjected to granulation.

Practical approbation 01 the developed technology has shown a very high unilormity 01 mixed
lodders. While the traditional technology provides lor the unilormity 01 about 90-92 %, the
batching technology gives the mix with the unilormity 01 95-98 % due to elimination 01 the
components sell-sorting caused by a difference in their physical properties.

In condusion, the developed batching "know-how" lor production 01 mixed lodders allows to
decrease expenses, as well as to increase the production efficiency and quality 01 the mixed
lodders.

Keywords: mixed lodders, batching, combined mixes
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Concentration and Formulation of Blackcurrant Anthocyanins UsingMembrane Process

and PGSSTMTechnology
Mojca Skerget*', Tunde Vatai', Szilvia Banvolgyi2, Szabina Horvath2

, Zeljko Knez', Gyula Vatai2
1University of Maribor, 1Laboratory for Separation Processes and Product Design, Slovenia,

2Corvinus University of Budapest, Hungary

The new trends in lood processing are directed towards technologies, which can preserve
and/or improve the quality and physicochemical properties 01 the raw material; enhance the
quality and/or lunctionality 01the end product and increase the salety 01 the obtained product. In
addition, these technologies should have low environmental impact and correspond to the
restrictions 01 the lood processing regulations. Novel technologies like membrane processing
and high pressure technologies lulfil these requirements. Anthocyanins, which are natural
pigments responsible lor the orange, red, violet colours 01Iruits and flowers, have been used as
natural lood colorants lor centuries. However, their industrial application is still limited, due to
their relative colour instability, which can occur during processing and storage, but may result
Irom bad processing and lormulation, as well. In this work, black currant juice was concentrated
by integrated membrane process, resulting in a highly concentrated anthocyanin material, which
was lurther lormulated using supercritical Iluid technology, namely PGSSTM. The membrane
concentration steps were microliltration, reverse osmosis and osmotic distillation, all performed
at mild conditions. The PGSSTMlormulation was carried out using supercritical carbon dioxide,
which results in an organic solvent-Iree product. The total anthocyanin content (phenols,
degradation indices, colour) was measured. From the economic point 01 view, the best source
01 anthocyanin pigments would be a raw material 01 another lood manulacture, therelore the
pigment content 01the blackcurrant marc (residue 01the pressing belore membrane processing)
was investigated. Further, the blackcurrant marc extract was lormulated in powderous lorm by
PGSSTMprocess.

Keywords: blackcurrant, anthocyanins, membrane technology, PGSSTM

[P185]
The innfluence of the wheat f10ur in circulatory electromagnetic field at the vortical

layer of ferromagnetic particles on its technological features
T.V. Kaplina*

Poltava University of Consumer Cooperative of Ukraine, Ukraine

During the technological proccesses 01 product production 01 lood their proccessing is widely
used by different energetic fields with the aim 01 increasing the qualitative measure 01 products
and their microbiology salety. The effectivness and intensity 01 influencing such fields on the
product is defined by physical and chemical leatures 01the raw.

In Poltava University was set a possibility 01 intensification 01 the production proccess 01 the
bakery and floury culinary manulacture at the expense 01 activating the pressed yeast at the
vorticallayer 01lerromagnetic partides 01electromagnetic field by invevestigations 01scientists.

Then by PUCCU scientists was set the influence 01 the EMF and VLFP+EMF on the
microorganisms 01wheat flour. There was defined a selective action 01processing the bacteria,
mushrooms and yeasts concerning the lastinl 01proccessing that helps to get a high quality 01
bakery manulacture 01microbiological capability. That is why the holding 01the research by this
direction is actual.

The aim 01this research was to set a degree 01changes 01the technological leatures 01wheat
flour atr the expense 01its proccessing lasting in VLFP+EMF.

At the result 01 the wheat flour proccessing at the VLFP (45,60,75,90c) with the help 01
mechanodestruction was taking place ancillary attrition 01 flour partides that influenced the
morfology and duration 01 dough kneading. It cannot but mentioned that by regulating the
duration 01flour proccessing at the VLFP+EMF is possible to increase water-absorbing capacity
and dicrease the duration 01dough kneading and also to enlarge the microbiological salety 01
wheat Ilour and ready bakery and flour conlectionery manulacturesol them.

Keywords: Electromagnetic proccessing, wheat flour, microbiological salety, lerromagnetic
partides
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The growth of edible mushrooms Agaricus blazei, Ganoderma lucidum, P/eurotus

ostreatus and Lentinus edodes under the influence of some zeolites
A Klaus*, M Grubisic, M Niksic

Institute for Techno/ogy of Nuclear and Other Raw Materials, Serbia

Current investigations showed that minerals, due to their crystal-chemical properties together
with adsorptive, ionic exchange and catalytic abilities can affect the growth 01 plants and
different kinds 01mushrooms.

In this work the growth 01 mycelia 01edible mushrooms Agaricus blazei, Ganoderma lucidum
GL-I, Pleurotus ostreatus HK-35 and Lentinus edodes on the malt agar under the influence 01
two kinds 01 zeolites-zeolite 1 (nature zeolite) and zeolite 2 (modificated zeolite) were
investigated. The pure cultures 01 these mushrooms were taken Irom the collection 01 the
Department lor Industrial Microbiology 01Agriculture laculty in Belgrade. The cultures are kept
on malt agar which is made according to the standard microbiology procedure. Mushrooms
were cultivated without and in the presence 01different zeolite's concentration-0.25%, 1% and
2%, on the temperature Irom 25°C and diameter 01the mycelia is measured 2"d,4'h, and 6'hday.
Each test was lollowed in three repeats.

The growth 01 mycelia Agaricus blazei was stimulated very strong by zeolite 1 in all used
concentration; in the case 01 Ganoderma lucidum the best results obtained in concentration 01
2%; Lentinus edodes in concentration 011% and Pleurotus ostreatus HK-35 were growing laster
in concentration 01 0.25% on the second day 01 cultivation. When zeolite 2 was added in
concentrations 010.25% and 1% stimulation 01growth obtained at mycelia Ganoderma lucidum,
in case 01 Lentinus edodes in concentrations 01 0.25% and 2% and in the case 01 Pleurotus
ostreatus Hk-35 in concentrations 011% and 2% on the second day 01cultivation.



Obtained results could be interesting lor shortening the time needlul lor the growth 01 the
mycelia in industrial mushroom cultivating, which can imply in increased production 01
mushrooms. Edible mushrooms can be produced laster by adding specific minerals in precisely
defined concentration.

Keywords: mushroom, zeolite
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GRUBs UP: Recycling and Upgrading Wastes from Food Production for use within the

Food Chain
K. KNOF·1, N. SCHULZE2,B. POp3

'rrl BREMERHAVEN, GERMANY, 2RHE/N/SCHE FR/EOR/CH-W/LHELMS UN/vERs/rAr BONN, GERMANY,
3B/OlOON Fooo INNOVATlONS, GERMANY

The European Iruit and vegetable industry generates approximately 30 million tonnes 01 waste
per year. To date, this waste is landfilled, used as low quality compost or as animal leed without
segregation or signilicant treatment. Valuable nutrients and biomass are not utilised. Fruit and
vegetable by-products are lood grade and contain high value added lood ingredients
(antioxidants, colorants, vitamins and dietary fibres). They are also suitable lor the production 01
high quality growing medias and animal leeds.

Although a lot 01 multidisciplinary research has been carried out in the field 01 by-product
utilisation, the research results were poorly communicated and too often projects results were
not exploited in commercial products or processes.

Since the 1st 01 March 2005, the lour year European research project GRUBs UP, linanced
under the 6'" Framework Programme 01 the European Commission is dedicated in the
successlul co-ordination 01 research and dissemination 01 latest state 01 the art technologies in
the sector 01 waste upgrading lor the European Iruit and vegetable industry.

In the project detailed surveys were carried out to evaluate the needs 01 the European Iruit and
vegetable industry. Based on these needs and the knowledge 01 the high experienced RTD
partners in the project 8 promissing state 01 the art technologies were identified and lurther
evaluated. These evaluations include the potential environmental impacts, their impact on lood
quality and salety, their economic impact and the potential risks.

These 8 technologies comprise extraction 01 valuable compounds such as vitamins,
polyphenols, colorants, emulsiliers and dietary libres Irom different lood wastes. But also
composting technologies lor high quality growing media are included.

In the poster the authors will present the extraction technologies, including a benefit analysis,
investigated within the GRUBs UP project.

Keywords: Iruit, vegetables, upgrading, extraction
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Comparison of the Chemical and Physical Characteristics of Pumpkin Seed Oil Produced

by Conventional Pressing or Supercritical Fluid Extraction
Ines Schaider, Gertrud Linsberger', Angelika Petrasch, Gernot Zwey1ick, Emmerich Bergholer

University of Natural Resources and Applied Life Sciences, Austria

Pumpkin seed oil is a traditional edible oil in Austria and is characterised by its dark green
colour and nutty taste. Conventionally it is produced by pressing roasted and ground pumpkln
seeds whereby 10 to 15% 01 the oil remains in the press cake.

An alternative method that achieves a higher oil yield is the supercritical fluid extraction with
CO2.

The aim 01 the present study was to analyse the influence 01 the roasting parameters and to
compare the two processing methods regarding their oil yield and oil residue, acid number,
saponification value, iodine number and peroxide value. Furthermore, the oxidative and thermal
stability, colour, viscosity, latty acid pattern and tocopherol content were analysed and
compared.

The roasting parameters showed significant influences on the oil yield and residue, the acid
number, oxidative stability and the ratio 01 some latty acids to the total latty acids in the
conventionally pressed pumpkin seed oils. For the CO2 extracted oils significant influences 01
the roasting parameters on the oil yield and residue, L' value 01 the colour and the content 01
alpha-tocopherols were lound.

The comparison 01 the two processing methods showed considerable dillerences in oil yield and
residue, acid number, iodine number, oxidative and thermal stability as well as colour.

Keywords: supercritical fluid extraction, pumpkin seed oil, oil yield
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Changes of the Electric Field and Convective Heat Coefficient During the Dehydration of

Fruits
U Ruiz', J.I Lombraña, R Rodriguez, A Ochoa de Retana

Universidad del Pais Vasco, Spain

The aim 01 this work is to lix the influence 01 the changes that appear in the electric field (E),
and in the convective heat coefficient (h), during the dehydration 01 Iruits and vegetables. The
electric field is affected by the moisture during the process 01 drying. This parameter increases
when the product reduces its water content because it is a dielectric active substance that
absorbs a part 01 the electric energy generated by the microwave equipment, using this energy
to as internal heat source lor drying. During the process, humidity 01 chamber and dielectric
properties 01 product change hardly a consequently the electric field. It was fixed that the
electric lield depends principally 01 the moisture 01 the product to dry. It has been appreclated a
linear dependence 01 the electric field lor high values 01 product moisture, however lor low
values, the electric field tends to be constant, stabilizing at values 01 3.500 V/m.

The most important influence in the convective heating lor a fixed pressure is the drying rateo
Through a general analysis 01 the convective heat coefficient as a lunction 01 the drying rate, it
is possible to observe a typical sigmoidal prolile. When the drying rate is high, the convective
heating is important, however when the drying rate is practically null, the thermal gradient
between the air and product becomes a very significant parameter giving h values near cero. In
all the cases analyzed, values 01 convective heat coefficient ranged between O and 35 (W/m2K).
It was lound, as conclusion, that there is a critical value lor the drying rate so that, below 0.042
(g water / gds min), the convective heating is practically insignificant.

Keywords: Microwave Drying, Fruits Drying, Electric Field, Convective heating coefficient
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MODELLlNG OF A MICROWAVE DRYING PROCESS APPLlED TO SLICED FRUIT

DEHYDRATION
U Ruiz', J.I Lombraña, R Rodriguez, A Ochoa de Retana

Universidad del Pais Vasco, Spain

This work relers to the theoretical modeling 01 the microwave drying process which was used to
obtain the evolution during the process 01 mass loss and temperature 01 the product. The model
was previously validated within the interval 01 the experimental conditions investigated. To
describe microwave drying, a model based in the resolution 01 the different differential equations
01 mass and energy transler both inside the product and in the interface with the air was
proposed. Moreover, it was necessary the knowledge 01 the properties, both physical and
dielectric, 01 the material to be dried. It was considered the next simplifications:
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It is assumed constant the volume of the fruit during drying.

The temperature and the initial moisture are considered uniform in each finite element.

Mass and energy balances were applied taking into account the initial and boundary conditions
of the material. Drying kinetics was fitted in all the cases to an exponential function whose arder
changed depending of conditions.

The product properties were modeled considering the material composed of salid (matrix), water
and air. Thus, the values of properties change during drying as a consequence of the volumetric
fraction variation of each phase.

From studies of other authors and bibliographic references it has been proposed correlations for
the estimation of the thermo-physical properties as the density, specific heat, conductivity, and
dielectric as permittivity of the materials. The big signification of the water contained in a drying
process, the proposed correlations considers basically the variation of the volumetric fraction of
the water contained inside the material. The proposed model has proved to be a tool of great
interest to find the most favourable conditions and for energy consumption process estimations.
The final selection of the most suitable should take into account the quality indicators of
dehydrated product under different conditions.

Keywords: Microwave Drying, Modeling, Dehydration of fruits
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Influence of Hydrolysis Degree on Antioxidant Properties of Peptide Hydrolysates.

LV. Nikolaev', E.V. Stepanova, I.D. Keruchenko, J.S. Keruchenko, V.P. Khotchenkov, O.v.
Koroleva

A.N. Bach Institute of Biochemistry RAS, Russian Federation

Key words: peptide hydrolysate, antioxidant capacity, hydrolysis degree

Introduction: Increasing of pollution loads in combination with protein deficiency makes
unmarketable animal residues (UAR) a perspective protein resource. Technology for UAR
conversion into peptide hydrolysates (PH) using multienzyme composition has been developed
(1]. The aim of this study was to compare PH with different degree of hydrolysis and their
antioxidant properties.

Methods: Proteolytic enzymes Protamex, Alcalase, Neutrase and Flavourzyme (Novozymes)
were used for UAR fermentation according to protocol developed [1]. Antioxidant capacity
(AOC) of PH was measured using TAS Randox kit and ORAC-FL method [2] and expressed as
amount of trolox equivalents (TE) per 9 of PH. Molecular-weight distribution was monitored at
214 nm in 50 mM K-phosphate buffer pH 6,8 on HPLC-chromatograph (Varian ProStar HPLC)
with BioSep-SEC-S 2000 column (0,78 x 300 mm).

Results:

Three main fractions of peptides were observed after fermentation: with molecular weight (Mw)
<3 kDa, with Mw - 3-10 kDa and Mw>10 kDa. The increasing of enzymes concentration led to
increasing of fraction with Mw<3 kDa accompanied with decreasing of fraction with Mw>10 kDa
(fig.1).
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Figure 1. Molecular weight distribution of PH produced using different concentration óf
multienzyme composition.

The distribution of AOC between hydrophilic and lipophilic fractions of PH showed that nearly
97.7-99.7% of total AOC was found in hydrophilic fraction. Both total AOC and hydrolysis
degree significantiy increased as a result of enzymes densification (fig.1,2).

.:.
_j

5CC rt-<.•...
r-f-o -? .:.cc -T

'.",-
•...
--' w

'- •... :cc
u -;:¡

"'r.::::' ::: Lec~ ;: ':s:
o = 1"" ..,:;YU <:
~¡

o.:::
:.15% C.2:~:(: C.25%

I~
e

'::'mcunt cfmuJtien:!i'me ccm¡;c:.iticn
app:lie:j fcr U.::..R ccn'.er3icn ,\'i\,,'::l

'".mcunt cimultienz::me ccm"e.iticn :-FL method (A)
ap:plie::i fcr U':::'R ccn·.e~jcn I.•••i .•·:: nce. p<O.OS.

Conclusions:

PH produced by conversion of UAR possess total AOC comparable to that reported for PH of
plant and animal origin [2,3]. The AOC values depend on hydrolysis degree. Hydrophilic fraction
comprised main part of total AOC.

Acknowledgements: This study was supported by FASI RF, project N 02.522.11.2001.
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Microbial safety and shelf-life of apricots in syrup pasteurized by an aseptic continuous

pilot ohmic system
Giorgio Donsi1.2,Giovanna Ferrari',2, Gianpiero Pataro"

,University of Salemo, Department of Food and Chemical Engineering, /laly, 2University of
Salemo,Regional Centre of Competence on "Agro-Industrial Production ", /laly

Ohmic heating is an innovative method for thermal sterilization/pasteurization of food products
that heats the whole mass of the material by internal generation, thus enhancing product quality
compared to traditional preservation methods. Food industry is interested in this technology
also due to its suitability to extend the advantages of continuous aseptic processing to
particulate foods. However, relatively few studies were performed on the validation of ohmic
heating in industrial and commercial continuous units as well as on the effect of this technique
on specific food products.

This work aims at analysing the effect of ohmic processing on the quality level and on the shelf-
life of apricots in syrup.

The product under examination contained 30% (w/w) of pre-heated syrup (14°Brix) and 70%
(w/w) of blanched cubic (size 1.2 cm) apricot particulates. The liquid-solid mixture (pH<4) was
pasteurized at 90°C for about 40 s in a 30 kW aseptic continuous pilot ohmic system utilizing a
25 kHz alternating electric current. Heating conditions were selected after some optimization
tests on a laboratory scale unit. The aseptically packaged samples were then stored at 25°C
and periodically examined for a period of one year. Variables tested were: pH, °Brix, colour,
ascorbic acid content and microbial spoilage.

During all the shelf life test period no swelling of packages was detected, and almost all quality
indicators were well preserved. Microbiological stability of the product was confirmed during all
the storage time of 52 weeks. Further, the ascorbic acid content was not significantiy reduced
and the quality characteristics of the fresh apricots in syrup were not adversely affected by the
ohmic processing and a high retention was detected during the storage time.

Conclusions of this work support the view that ohmic heating is a promising technology to
deliver high quality fruit preserves with long stable shelf-life.

Keywords: Ohmic heating, apricots in syrup, pasteurisation, shelf-life
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Comparison of Various Pre-treatments for Production of French Fries to Standardise and

Increase the Dry Matter Content for a Lower Fat Uptake during Frying
Angelika Petrasch', Heike Schliesser, Gernot Zweytick, Emmerich Berghofer

University of Natural Resources and Applied Life Sciences, Austria

The consumption of large quantities of fried potato products keeps the total fat intake of the
population on a high level. The fat uptake of French fries during frying is heavily affected by the
dry matter content of the potatoes. Potatoes with a high dry matter content result in French fries
with a lower fat uptake.

In the present study various pre-treatments such as osmotic drying, blanching and conventional
drying alone or in combination were used to standardise and increase the dry matter content of
potatoes to produce potato products with lower fat contents.

Chemical and physical analyses such as dry matter content, fat content, texture and colour
were carried out.

Blanching with salt water showed the best results to standardise the dry matter content of the
raw potatoes. Osmotic drying used as a pre-treatment reduced the fat uptake of French fries.

Some of the used pre-treatments for French fries production offer the opportunity to produce
potato products with lower fat contents. Due to the higher dry matter content energy for freezing
and frying of the potato products could also be reduced.

Keywords: french fries, dry matter, fat uptake
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Heat Treatment Effects on Physical-chemical and Microbiological Cuality of Whole

Tomato (Lycopersicum esculentum L.) Fruit during Storage
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Cristina L.M. Silva'
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Tomato is a typical climacteric fruit, which is characterized by a rapid softening, change in
colour and fungal development, once the ripening process is initiated. These quality changes
can be a limitation for the product shelf-life and commercialization.

Recentiy, studies on postharvest treatments, namely heat treatments (HT), applied on different
whole fruits and vegetables demonstrated a decay control and a positive effect on the ripening
process (1,2,3).

The aim of the present work was to evaluate HT (42°C/30min) effects on quality attributes such
as colour CIE Lab, texture (maximum force, N), pH, soluble solids content \SSC), peroxidase
activity (POD, Abs.min.ml"), pectinmethylesterase activity (PME, Abs.min.ml' ) and moulds and
yeasts counts of whole tomatoes (untreated and heat treated), at two ripening stages (turning
and pink), during storage at 7°C, 85% RH for 14 days.

Immediately after HT significant (p<0.05) changes were detected in terms of L' value in
HT_turning (increase of 3.14 units), and in total colour difference in both ripening stages. SSC
of turning and pink tomatoes increased 0.65 and 0.13 units, respectively. Only POD activity of
HT_pink increased significantiy (-30%) compared to initial activity of untreated tomatoes, while
PME activity stayed constant. In terms of moulds and yeasts a decrease of 1 log,o CFU.g·' and
a total elimination, respectively, were noted in HT_turning and HT_pink.

During storage, colour changes and tissue softening seems to be retarded in response to HT.
pH did not vary, while SSC presented an increase and POD activity revealed a decrease
tendency. Before 14 days at 7°C, untreated tomatoes had the highest level of moulds and
yeasts compared with HT samples, indicating a delaying on microbial development.

In conclusion HT (42°C/30min) seems to be more effective on quality maintenance and
decrease of fungal development compared with untreated tomatoes, during cold storage of
whole fresh tomatoes.
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A New Mierobial Polysaeeharide Ethapolan

of Multifunetional Assignment
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Although the number of exopolysaecharide-producing microorganisms runs into the hundreds
only a small number of microbial exopolysaccharides (EPS) are produced on a commerciai
scale. In order to be competitive new products should possess novel or improved properties in
comparison to those already presented on the market.

Ethapolan - an exocellular microbial polysaccharide produced by a non-pathogenic producer
has unique physic-chemical properties, which are determined by the presence of hydrophobic
acyl residues in macromolecules. The composition of the exopolysaccharide can be varied
widely through the control of its biosynthesis. This provides a basis for various technological
applications of the polysaccharide.

Ethapolan has several considerable advantages compared to one of the best EPS available
xanthan. Amongst which are the following: ethapolan is being obtained by using of unfood
substrate (ethanol), the duration of process for ethapolan synthesis is 3-4-fold less than that of
xanthan, the ethapolan producer is charaeterized by high stability, yield of ethapolan from
substrate is higher (60-85% against 40-70% for xanthan), the ethapolan solutions have higher
viscosity values and possess emulsifying ability, ethapolan is resistant to heating and at low pH
values.

Ethapolan presumably can be utilized by the various branches of food industry as a functional
additive. The possibility of its use in baking have been shown. Ethapolan interacts with both the
main groups of dough components - gluten proteins and starch polysaccharides. Complexation
activity of ethapolan can cause the reduction in the intensity of amylolysis and gas formation
and the inhibition of the starch retrogradation during the storage of finished products.

Addition of ethapolan results in the improvement of structural-mechanieal characteristics of
crumb and its hinders their deterioration during storage. The teehnological efficiency of
ethapolan use in baking is higher, than that of other microbial EPS studied - xanthan and
polymyxan.

Keywords: polysaccharides, microbial synthesis, functional additive, viscosity

[P196]
Intensifieation of Mierobial Surface-Aetive Substanees Synthesis for Food Industry

Usage
T.P. Pirog', Y.1. Zasyadko, D.O. Tarasenko

Nationa/ University of Food Techn%gies, Ukraine

Mierobial surface-active substances (SAS) are widely used in food industry as raw materials'
emulsifiers for achieving a required consistence and density of products.

Analysis of literature sources has shown that production of surface-active substances (SAS) by
bacteria Rhodococcus on hydrophilic substrate is scarce. We've shown that the strain
Rhodococcus erythropo/is EK1, cultivated on hydrophilic substratum - ethanol, could synthesize
SAS. The main objectives of this research were to establish the ability of intensification of SAS
synthesis on ethanol by the strain R.erythropolis EK-1. The classical way - intensification of
synthesis by intermediates addition in culture liquid (CL), has been chosen due to its reliability.

It is shown that R.erythropolis EK-1 is capable of synthesizing free and associated to cell SAS,
which are chemical complex substance containing lipids, polysaccharides and proteins as well.
The lipids contain glycolipids, neutral lipids. We used sodium fumarate as an intermediator of
SAS synthesis, whieh playa key role as a precursor of glucoseneogenetic pathway. Sodium
citrate was added in the medium and CL as a regulator of lipid's synthesis. It was established
that addition of citrate and fumarate at the beginning of exponential phase (EP) of culture's
development increases the level of biomass, but it would not influence the SAS'concentration.

Activation of synthesis of metabolites with emulsifying properties was shown in case of citrate
addition in the CL at the end of EP. It was established that addition of the intermediators and
regulators of synthesis (in complex or separately) at the end of EP could intensify
SAS'synthesis. Therefore using of complex topping (cilrate+fumarate) gave us an opportunity to._
raise indexes of SAS'synthesis by 1.5 times. The results of the presented research confirm a
possibilily of the metabolic processes control as well as they show the way of changing its
vector on SAS'synthesis.

Keywords: microbial surface-active substances, intensification of biosynthesis, precursor of
glucoseneogenetic pathway, regulator of lipid's synthesis

[P197]
Melting transitions of purified starch blends: wheat, tuber and root starehes in excess

water using supercritical e02

Md Zaidul Sarker', Richard Smith2, Sahena Ferdosh', Takahiro Noda·3
'Universiti Putra Ma/aysia, Ma/aysia, 2Tohoku University, Japan, 3Nationa/ Food and Agricultura/

Research Center for Hokkaido Region, Japan

Oifferential scanning calorimetry (OSC) traces at wt suspension of 30% were studied for the
control wheat, potato (PS), sweet potato (SPS), yam (YS), and cassava (CS) starches. The PS,
SPS, YS, and CS were blended individually with wheat starch at the ratios of 0/100
(starch:wheat starch), 15/85, 25/75, 50/50, 75/25, 85/55, and 100/0 on a weight basis. The
samples were then dissolved in supercritical carbon dioxide (SC-C02) at different pressure (8-
25 MPa) at 35°C from 1 to 5 hrs and then continued the OSC studies. In the endothermal
transition, the gelatinization peak temperature of the first peak (Tp,) was attributed to the wheat
and the second peak (Tp2), to the starches. The Tp, of the control wheat starch was found to be
lower (62.6 °C) than the Tp2 of the control PS (67.1 °C), SPS (77.6 °C), YS (67.2 0c). and CS
(69.7°C). In the endotherm of the mixtures, the Tpt was always closer to that of control wheat.
In contrast, the Tp2 of the mixtures was always shifted towards higher values than those of the
control PS, SPS, YS and CS. However, the Tp2 was found to be lower with the starch up to
85% in the mixtures. Although the similar trends of the apparent shifting of Tp2 towards higher
temperatures were found after applying SC-C02 to the control wheat slarch and pure starches
and their mixtures at 15 to 85% that resulted a more prominent biphasic gelatinization behavior
due to the influences of the swelling of the wheat gluten and starch granules with SC-C02. The
objective of this work is to observe the influence of SC-C02 to the biphasic gelatinization of
wheat and other starches and their mixtures that could be regarded as supercritical
gelatinization.

Keywords: Wheat starch, Tuber-root starches, Differential scanning calorimetry, Supercritical
gelatinization

[P198]
New products from pears ev. Pituralka

M. Simcic', K. Podgrajsek, G. Vlaj, J. Hribar
University of Ljubljana, Biotechnica/ facu/ty, S/ovenia

Pears cv. Pitura/ka are autochthon old cultivar from west Slovenian region and northern part of
Italy, that were traditionally consumed as cooked or baked meals with specific sensorial
properties. In our study we developed new products and defined their nutritional value. Before
harvesting pears were analysed on: firmness, sugars, colour and a stareh to define their optimal
pieking date and maturity parameters. Their nutritional quality was measured by ehemical
analysis of: sugars, sorbitol, vitamin C, fiber, ash, organic aeids and proteins. Oifferent thermieal
treatments (cooking and baking) were used for preservation of these new produets in sugar
solution without or with a ascorbie or citric acid, and packed in vaeuum in a thermostable
polyamid/polypropilen (PAlPP) foil. The products made from pears cv. Pitura/ka were sensory
evalualed. The results of meehanieal and ehemical analysis show that Pituralka pears can be
consumed only if they are thermally processed. Containing high amount of total fiber (6 - 7
g/100 g), low amount of aeids (12,9 - 15,3 mg/100 g) and vitamin C (0,5 g/100 g), produets
from pears ev. Pituralka have very acceptable sensory properties, but are very sensitive to



oxidation, that needs to be taken into consideration during processing and storage (their
shelflile).

Keywords: pears, nutritional value, cv. Pituralka, autohthon lood

[P199]
Separation of colured compounds from syrup from crystallization step of the sugar-beet

production process bV ultrafiltration with 5 nm ceramic membrane using static mixer
Z Seres, J Gyurá', Gy Vatai2, B Pajin', D Soronja Simovic"

'University of Novi Sad, Facu/ty of Techn%gy, Serbia, 2Corvinus University, Hungary

Sugar, the final product 01sugar industry, has to satisfy rigorous quality demands, including the
color 01the crystal sugar. Ensuring color quality parameters 01white sugar (EU1 and EU2) used
to be difficult. Non-sucrose compounds having intensive color tend to build into the sucrose
crystals during the crystallization. Their removal, or decrease 01 their concentration in sugar
syrup, is very important operation. The subject 01 this laboratory investigation was a separation
process performed by ceramic tubular membrane in two modes 01operation: in the presence 01
static mixer (SM) and without static mixer (NSM). In order to compare two alternatives as well
as to determine optimal operating conditions, in both modes, solution flow rate, temperature,
transmembrane pressure and process duration were varied independently and their influence
on the permeate flux as well as on the efliciency 01 decolorization and purification were
examined.

[P200]
Impact of 1-MCP on suppression of flavor metabolites in apple (Malus domestica Borkh)

fruits
J. Hribar', E. Zlatic, R. Vidrih

University of Ljubljana, S/ovenia

Among the many quality parameters defining the acceptance 01 Iruits and vegetables by
consumers, f1avour composition is one 01 the most important parameter. The regulation 01
flavour metabolites in apple is complex andoTo understand the role 011-methylcyclopropene (1-
MCP), an ethylene action inhibitor on the synthesis 01flavour components were investigated on
the apples cv. Golden Delicious. Apples were tretated with 1 IlL L" 1-MCP at +2 °e. Headspace
analysis 01aroma production were carried out alter 6 months 01storage under ULO conditions.
Results showed a reduction in overall aroma production in 1-MCP treated apples compared to
control lruit. Fruit esters like butyl acetate, 2-methylpropyl propanoate, butyl butanoate, hexyl
acetate, hexyl propanoate, butyl hexanoate and hexyl octanoate were suppressed by 1-Mep.
Among esters, the synthesis 01 2-methylbutyl acetate was not suppressed. Among alcohols 1-

The cross f10wliltration was carried out on ceramic tubular membrane with pore diameter 01 5
nm. Row sugar solutions with 60DBx were used as leed. The obtained results have shown that
permeate flux increased approximately 25%, at 80DC and 65%, at 70DC, when static mixer was
used. Significant part 01 colored compounds (33 - 59%), determined by the absorbance
measurement 01permeate/leed, and was separated Irom the raw sugar syrup. Decolorization in
SM-mode is greater than the decolorization in NSM-mode (38% alter 0.5 h and 59% alter 2 h).
Purity was increased with an efficiency 01 1-3% in average compared to the leed, with the
similar success when NSM- mode and SM- mode 01operation were applied, particularly at the
end 01ultrafiltration. The turbidity was eliminated lor 71%.

Interesting is that with the increase 01 f10w rate Irom 25 to 400 L h", the pressure diflerence
increases Irom 0.1 to 3.7 bar. Two variables (flow rate and working temperature) significantly
aflect the ultrafiltration when static mixer is used. Using static mixer, the flux 01 the 60DBx raw
sugar solution is increased lor about 100% at lower flow rate (50 L h" and lower). Increase 01
Ilow rate decreases the diflerence between flux values typical 01NSM- mode and SM- mode 01
operation.

Keywords: ultrafiltration, ceramic membrane, sugar processing, static mixer

hexanol and 1-pentanol were slightly reduced by 1-MCP while aldehyde hexanal was not
suppressed at alL

Other Iruit quality parameters like firmness and ground colour showed an ethylene-depend~.nt
behaviour, 1-Mep treated Iruit kept green colour and had higher firmness.
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Keywords: apple, aroma compounds, 1-MCP, Iruit quality

[P201]
Microfiltration and antioxidant activities of herbs extracts, fruits and medicinal

mushroom Ganoderma lucidum
P. Vukosavljevic", M. Novakovic2, B. Bukvic', M. Niksic', L StanisavljevicJ

1Facu/ty of Agricu/ture, /nstitute for Food Techn%gy and Biochemistry, University of Be/grade,
Serbia, 2/nstitute of Chemistry, Techn%gy and Metal/urgy, Be/grade, Serbia, 3Facu/ty of

Techn%gy, University of Nis, Leskovac, Serbia

Products made Irom herbs named Bitters (Pervivo, Sweeden bitter etc.) are products which
consumers very olten drink, not only because 01their relreshment properties, but also healthy
reasons. Active ingredients 01 these products are diflerent bioactive compounds such as
diflerent phenols, polyphenols and their oligomerics and polymerics, phenol carboxylic acids,
f1avonoids, tannins etc. Diflerent products labeled as bitter herbal liquors can be lound at the
market. They are made Irom 25 or even 56 extracts obtained by alcohol or water extraction Irom
diflerent parts 01 herbs, Iruits, seeds, spices, roots, etc. It was shown that bitter made Irom
herbs extract, Iruits and extract 01 lungi Ganoderma /ucidum is a very interesting healthy
product. These drinks are better solution then other standard spirits. Additives and other
ingidients 01 bitters provide good sensore quality and relresment. Those lacts are very
interseting Irom the aspect that at Balkan peninsula about 6600 kind 01 plants can be lound.
The hall 01that growth at Serbia, over then 800 has healthlul properties, and about 220 are rare
and endemic.

This paper presents kinds 01 extraction and cross-flow filtration 01 composition 01 46 healthlul
and aromatic herbs, 8 Iruits and lungi Ganoderma /ucidum. Those extracts are part 01Bitter 55,
which have significant antioxidant capacity. Antioxidative activities 01 plant extracts have been
determinate by DPPH test using method 01 Blois. The Iree radical-scavenging activity 01 the
plant extracts were evaluated using the stable radical DPPH. Bitter 55 which were kept at the
green bottle in the dark have ECso = 141.07 ~lIml and it were stable during 150 days. Synthetic
anti-oxidants BHT (ditertbytil-hydroxytoluen, Eeso = 6.2 ~gml"'), trolox (vitamine E analog
soluble in water, ECso = 6.8 ~gml"') were used lor comparison. ECso values were calculated as
concentration 01the extract necessary to decrease DPPH radical concentration lor 50 %.

Keywords: antioxidant activity ,herbs extraction , Ganoderma lucidum, bitter

[P202]
Physical properties of powdered soy-oil microcapsules obtained by the spray drying

method
L. Zander', Z. Zander, J. Warechowski

O/sztyn University of Warmia and Mazury, Facu/ty of Food Science, Po/and

The encapsulated lat and/or oil products in the powder lorm can be used as convenient
compounds in various lormulated loods. It is well known, however, that lat containing powders
olten create difficulties during processing.

The objective il this study was to assess the eflect 01 emulsion composition on the physical
properties 01microencapsulated soy-oil obtained by spray drying.

The emulsions were prepared with variable oil content and variable relations between
maltodextrin, whey protein concentrate (WPC 60) and gum arabic. Prior to drying the high-
pressure, two-stage homogenization (20/2 MPa) was applied using NIRO SOAVI PANDA
homogenizer. The emulsions were spray dried at 160°C inlet and 900e outlet temperatures. For
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the powder obtained the f1owability, angle 01 repose, bulk densities - loose and tapped and
wettability were assessed. Additionally moisture, bulk and surface lat contents were evaluated.
As the measures 01 flowability the Hausner ratio und the time constant 01 powder discharge
Irom slowly rotating NIRO drum were analyzed.

The microcapsules obtained were 01 spherical shape with diameter lrom 8 to 70 micrometers.
The powder contained Irom 27 to 32 % oil and displayed poor both wett- and flowability. The 1%
addition 01 silica improved its ability to flow, but it still remained hard to dissolve in water. The
yield 01 encapsulation varied Irom 54 to 86% and was influenced mainly by oil and maltodextrin
contents, meanwhile the effect 01 remainder ingredients 01 the emulsion, as well as their
interactions were statistically insignifican!. On the other hand the WPC contents had the
greatest influence on the amount 01surface oil in the powder.

The experiments have shown that the physical properties 01 the spray-dried encapsulated oil in
the powder lorm can be successlully modified by the proper composition and preparation 01the
emulsion, which should be the subject 01the optimization procedure.

Keywords: microencapsulation, spray drying, flowability, powder

[P203]
Structure-Fracture Relationships in Gas-Filled Gelatin Gels

R. N. Zúñiga', J. M. Aguilera
Pontificia Universidad Católica de Chile, Chile

Aeration has become one 01the lastest growing unit operations practiced in the lood industry.
Dispersed air or other gases provide an additional phase within the gel-based loods that may
accommodate new textural and lunctional demands. The main objectives 01this work were to
relate structural characteristics 01gas-lilled gelatin gels labricated with three different gases with
Iracture properties. Three gases were used in the labrication 01 GGG: air, nitrogen and helium.
Solutions 01 gelatin (5, 7 and 9% w/w) at 35°C were gasified in a microporous filter lunnel (pare
size 10-16 11m)at a flow rate 01 5 mUmin. Gelation was achieved by cooling at 5°C lor 1 hr.
Experimental methods to determine density, gas hold-up, mean bubble sizes, bubble size
distributions and Iracture properties 01GGG will be presented. Increasing gelatin concentration
produced higher density, lower gas hold-up, higher mean equivalent diameters and decreased
polydispersity 01bubbles due to its effect on increased solution viscosity (Table 1). Also, bubble
size distributions 01 gas-lilled gels shifted towards larger bubble diameters at higher solution
concentration. Type 01gas affected density and gas hold-up due to the different diffusivities 01
gases and structures (bubble size, size distribution and number 01 bubbles per area) lormed in
GGG.

Table 1. Effect 01concentration and gas type on bubble size, polydispersity and bubble density
01gas-lilled gelatin gels

Dispersed phase
Concentration (% w/w)

5 7 9
Air DM(¡.cm) 82.7±3.1 104.3 ± 2.5 115.8 ± 2.2

0(-) 1.11 0.71 0.51
N. 45.2 ± 2.9 39.4 ± 2.7 34.4 ± 3.3

Nitrogen D.\f(l1m) 49.6 ± 2.8 86.7±2.1 101.6±2.0
0(-) 1.53 0.68 0.66
N. 57.6 ± 5.5 62.5 ± 3.2 39.8 ± 2.7

Helium DM(~lm) 45.5 ± 2.9 93.1 ± 1.6 102.4 ± 1.5
0(-) 1.66 0.55 0.21
N. 50.4 ± 2.8 51.4 ± 2.5 42.7 ± 2.5

DM = Mean equi valent diameter in the class with the highest frequency, ¡.cm
0= Particle size dispersal coefficient
No = Average number ofbubbles per rnm'

Fracture values increased lar GGG with increasing solution concentration lar the three gases
used. A power law relationship (cr,=2.73x10·'2pG476) was lound between the Iracture stress and
gel density lar the three gases studied (Figure 1).
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Figure 1. Density-Iracture stress relationships lar gas-filled gelatin gels (GGG), showing
schematically the structure 01gas-filled gels.

This study shows that the presence 01 bubbles in gel-based lood products results in unique
textural properties conlerred by the additional gaseous phase.
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Effect of Type of Frying and Pre-treatments over Physical Properties of Fried Patato

Slices
E. Troncos02, M.E. Veas', A. Mora', F. Pedreschi', R.N. Zúñiga·2

1Universidad de Santiago de Chile, Chile, 2Pontificia Universidad Católica de Chile, Chile

Nowadays, the research on lood Irying has locused in the implementation 01 novel
methodologies to obtain high quality and healthy products. The objective 01 this work was to
study the effect 01 type 01 Irying and pre-treatments over physical properties 01 patato chips.
Patato siices (Desirée variety; diameter 30mm; thickness 3 mm) were pre-treated In the
lollowing ways: (i) control slices; (ii) blanched slices in hot water at 85'C lar 3.5 min; (iii)
impregnated slices in a 3% NaCI solution lar 5 min at 25'C; (iv) sulphited siices soaked in a 3.5
kg/m3 Na2S20Ssolution and pH=3 at 20'C lar 3 minoPre-treated slices were Iried under vacuum
(5.37 kPa) and atmospheric conditions at 140'C until a final moistur~ content 01 -1.8% (wet
basis). The physical properties measured were: oil content (dry basls), total color dlfference
(,',E), and maximum breaking lorce (Fmax).

Oil content 01vacuum Iried chips increased in 31, 7 and 6% lar control, blanched and sulphited
chips, respectively, while impregnated chips reduced their oil content in 15%, respect to
atmospheric frying (Figure 1).
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Figure 1. Oil content 01 pre-treated potato chips during vacuum and atmospheric Irying.

Vacuum Irying yielded lighter color 01 potato chips, which is demonstrated by lower t.E values
obtained lar this process (Figure 2). For both types 01 Irying, control chips presented the higher
t.E values, indicating that more Maillard reaction occurred at the control pre-treatment.
However, blanched and impregnated chips decreased color changes. Vacuum Irying increased
Fmax values. Control and impregnated chips presented lower Fmax values, improving
cripsness 01 the product.
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Figure 2. t.E and Fmax 01 pre-treated potato chips during Irying. Different letters indicate
significant differences (p < 0.05).

This study shows the importance 01 optimizing the processing conditions to obtain high quality
products, because the improvement in one quality attribute can directly affect another one.
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Casein Glycomacropeptide Hydrolysates via Cynara cardunculus Extract - Potencial

Prebiotic Effects
M. Amorim', T. G. Tavares, M. E. Pintado, F. X. Malcata

Universidade Católica Portuguesa - ESB, Portugal
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Biologically active peptides are 01 particular interest to lood science and nutrition - as they
have been shown to play physiological roles upon ingestion. Peptides - hidden or inactive in
the amino acid sequence 01 dairy proteins can be released or activated in vivo during
gastrointestinal digestion - or upstream during lood processing, via specific, enzyme-mediated
proteolysis.

The colonic microftora is particularly important to one's health. Growth and metabolism 01 many
bacterial species inhabiting the large bowel depends primarily on the substrates made available
to them - most 01 which come directly Irom the die!. One such nutritional substrates is
prebiotics, which are non-digestible lood ingredients, than can selectively stimulate 01 growth or
activity lactobacilli or bifidobacteria in the colon.

An emerging research trend has locused on recoverylsynthesis (and characterization) 01
peptides bearing biological activity - via their impact on human health as well their impact on
the alorementioned colonic microftora. To achieve any practical, uselul effect, inclusion in
specilic lood matrices as vectors (which would accordingly become lunctional loods) is in order.
One the other hand, K-casein glycomacropeptide (GMP) - one 01 the main components 01
cheese whey, is produced to large extents during cheese making, and has already been
claimed as mediator 01 important biological activities.

The main objective 01 this research work was thus to study the prebiotic activity 01 extracts
enriched in peptides obtained via hydrolysis 01 GMP lrom cow milk brought by cardosins
present in Cynara cardunculus aqueous extract - towards eventual incorporation in loods.
GMP without hydrolysis, as well as the peptide extracts (total and < 3000 Da Iraction) exhibited
prebiotic activity upon Lactobacíllus acidophíllus (Ki), in vitro; promotion 01 prebiotic growth was
stronger when the concentration 01 the <3000 Da Iraction was higher.

Keywords: Casein Macropeptide, Biopeptides, Cynara cardunculus, prebiotic effect

[P206]
Usage of Cantaloupe Seed Waste to Produce a Novel Beverage and its Nutritive Value

Homa Baghaei', Fakhri Shahidi, Mohamad Javad varidi, Mehdi Nasiri Mahallati
ACECR- Mashhad Branch, Iran, Iran, Islamic Republic of

A beverage Irom cantaloupe (Cucumis melo L.) seeds was produced to make a waste product
available lor human consumption. In this study, a novel beverage was made. moisture,
carbohydrate, lat, protein, ash, some minerals include sodium, potassium, phosphors, calcium,
iron and copper analysis were conducted to determine the nutritional value 01 the beverage,
lollowing a consumer panel test to evaluate its acceptability. The results showed that
cantaloupe seed beverage was a good source 01 protein (1.52%), lat (2.15%), phosphors (41.3
ppm), potassium (17.0 ppm) and calcium (9.2 ppm). The overall acceptability score indicated
the beverage was liked very much (4.05 on a 5-point hedonic scale).

Keywords: Cantaloupe seed, Extract, Nutritive value, Cucumis melo L.
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[P207]
Composition and antioxidative properties of black mulberry fruits (Morus nigra) grown in

Marmara region of Turkey
Asli Barla", Asli Can Karaca,,2, Beraat Ozcelik2

'AROMSA Besin Aroma ve Katki Maddeleri San. Tic. A. S., Turkey, 21stanbulTechnical
University, Food Engineering Department, Turkey

In this study, it was aimed to investiga te the composition and antioxidative properties of black
mulberry fruits (Morus nigra) grown in Marmara region of Turkey. Four samples from different
cities were collected. Total phenolic contents of black mulberries were determined by Folin-
Ciocalteu method and varied between 550 and 790 (mg gallic acid equivalents/100 9 fresh
malter). Total anthocyanin contents were determined by a spectrophotometric method and
differed between 0.23% and 0.30%. Fat was extracted with n-hexane for 8 h using a Soxhlet
extractar and total fat content was found to be 1,7 % in average, protein content which was
determined by Kjeldahl method was found to be between 1.1% and 2.3%. The total soluble
solids content were determined by a digital refractometer (PTR Refractometer, PTR 46, Index
Instruments, US) and differed between 17.8% and 23.8%. Titratable acidity was measured by
the titrimetric method and varied between 0.18% and 0.35%. The pH measurements were made
using a digital pH-meter (MP 120 pH-meter, Mettler Toledo, US) and found to be between 4.8
and 6.0. Ascorbic acid content was determined according to AOAC method (Method No:
967.21) and differed between 17.6 mg/100g and 26.4 mg/100g. Mulberry fruits can be potential
ingredients of functional foods due to several biological effects of phenolic constituents.

Keywords: black mulberry, composition, antioxidant, anthocyanin
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Antioxidant Capacity Evaluation in Flavour and Flavoured Waters by Total Phenolic and

Flavonoid Contents, Reducing Power and OPPH Scavenging Assays
Maria Fátima Barroso·'·3, Cristina Delerue-Matos' , Joao Paulo Noronha2, Maria Beatriz

Oliveira3, Maria Goreti Sales'
'REQUIMTEllnstituto Superior de Enqenharia, Instituto Politécnico do Porto, Portugal,

2REQUIMTElCQFB, FCTIUNL, Portugal, REQUIMTElServi¡;o de Bromatologia, Faculdade de
Farmácia, Universidade do Porto, Portugal

Reactive oxygen species (ROS) are produced as a consequence of normal aerobic metabolism.
Living organ isms have developed complex antioxidant systems to counteract reactive species
and to prevent the deleterious effects of potentially harmful ROS. The antioxidant effect is
mainly due to phenolic components, such as flavonoids, phenolic acids and phenolic
diterpenes. However, different external factors can decrease the capacity of such protecting
systems.

Increasing intake of dietary antioxidants may help maintaining an adequate antioxidant status.
Recently, to answer to consumer's preferences and considering that water is the most
consumed drink all over the world, flavoured waters was developed and commercialized. It
consists in the addition of flavours, juices and sugar or sweeteners providing water singular
tastes and smells appreciated by consumers. Flavours are vegetable or fruit extracts with
natural antioxidants.

This work reports the determination of Antioxidant Capacity in flavour and flavoured waters by
Total Phenolic Content (Folin-Ciocalteu method), Total Flavonoid Content; Reducing Power
Assay and DPPH scavenging assay.

These measures were conducted by means of optical methods regarding the inhibition of free
radicals in aqueous media and indicate the degree of oxidative inhibition provided by the
samples.

The presence of terpenes in the composition of the flavours used in flavoured waters was
verified by gas chromatographyl mass spectrometry.

It was verified that flavours and flavoured waters increased antioxidant capacity comparing to
the natural ones.

(1) Pietta P., Simonetti P., Mauri P. Antioxidant activity of selected medicinal plants. J,Agric.
Food Chem. (1998) 46:4487-4490.
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Impaired uptake of p-carotene by Caco-2 cells in presence of iron

A Bengtsson', N Scheers, T Andlid, M Larsson Alminger, A-S Sandberg, U Svanberg
Dept. of Chemical and Bio/ogical Engineering, Chalmers University of Techno/ogy, Sweden

Both vitamin A deficiency and anemia are public health problems that affect millions of people
worldwide, particularly in developing countries. While vitamin A deficiency essentially is caused
by an insufficient intake of vitamin A and provitamin A carotenoids from foods, anemia may be a
result of several disorders such as iron deficiency, folate deficiency, and infectious diseases
including malaria and intestinal parasites (1, 2). Vitamin A deficiency is also recognized as a
cause of anemia. The mechanisms by which vitamin A deficiency induces anemia are not clear,
but impaired iron metabolism and erythropoiesis as well as decreased resistance to infection
have been proposed (3).



Vitamin A and p-carotene have also been suggested to influence iron absorption (4). However,
there is conflicting data regarding whether or not p-carotene has a positive effect on iron
absorption. This study was undertaken to evaluate possible interactions involved in the uptake
01 p-carotene and iron in a Caco-2 human intestinal cell model. The Caco-2 cells were
incubated with test solutions containing different amounts 01 lerrous chloride (10-50 flmol/L)
and p-carotene (0.3-2.5 flmol/L) incorporated in synthetic micelles. No evidence 01an impact 01
p-carotene on iron uptake was noticed. In the absence 01 iron, cellular accumulation 01 p-
carotene Irom synthetic micelles was proportional (r = 0.97, P < 0.001) to the concentration 01
p-carotene in Ihe test solution. However, with addition 01 lerrous chloride (30 flmoI/L), the p-
carotene uptake was significantly reduced (p < 0.05) over the whole p-carotene concentration
range in the test solutions. The mean reduction in p-carotene uptake was 22%. Moreover, there
was an inverse relationship between the uptake 01 p-carotene and concentration 01 iron in the
test solution (1= 0.93, p < 0.05).

(1) Lee, G. R. Seminars in Hematology 1983, 20, 61-80.

(2) van den Broek, N. R.; Letsky, E. A. Am. J. Clin. Nutr. 2000, 72,247-256.

(3) Semba, R. D.; Bloem, M. W. Eur. J. Clin. Nutr. 2002, 56, 271-281.

(4) Garcia-Casal, M. N.; Layrisse, M.; Solano, L.; Baron, M. A.; Arguello, F.; Llovera, D.;
Ramirez, J.; Leets, l.; Tropper, E. J. Nutr. 1998, 128,646-650.

Keywords: bela-carotene, iron uptake, Caco-2 cells

[P210]
Modulation of gut microbiota by a symbiotic food

E Biagi', F Cruciani, S Turroni, M Candela, S Dipalo, B Vitali
Department of Pharmaceutical SCiences, University of Bologna, Italy

Diet is a major lactar in maintaining a healthy gastrointestinal tract, and this has triggered the
development 01 lunctional lood containing probiotic and/or prebiotic components intended to
improve the host's health via modulation 01the gut microbiota. Molecular techniques based on
the analysis 01 the rRNA gene sequences provide powerful tools to reveal the phylogenetic
diversity 01the microorganisms lound in complex ecosystems, including the gut microbiota.

In this study, we monitored the effects 01 a 30-days administration 01 a symbiotic lood,
containing Bifidobacterium longum, Lactobacilus helveticus and FOS, on the laecal microbiota
0120 healthy human subjects. For this purpose, PCR-DGGE analysis 01 165 rRNA genes was
used to detect possible changes in the overall bacterial composition. Cluster analysis 01DGGE
patterns highlighted that inter-individual differences were higher than the differences detected
among the time-points 01the leeding study. Statistical and Principal Component Analyses 01the
DGGE band intensities showed that the symbiotic consumption did not significantly alter the
bacterial communities structure, suggesting a stabilizing impact on the microbiota. Subsequent
analysis with real-time PCR indicated an increase in the amounts 01B. longum and L. helveticus
species, suggesting the capability 01these probiotic strains to colonize the gut ecosystem.

Keywords: lunctional lood, intestinal microbiota, probiotic, prebiotic

[P211]
The Use of a Combination of Fagopyrum esculentum and Fagopyrum tataricum to Add

Health Beneficial Compounds to Some Traditionalltalian Cookies
Andrea Brunori", Corrado Zanneltin02, Gianluca Corsini2

1ENEA (ltalian N_atic:nal Agency for New Technolo?,ies, Energy and the Environment) - CR
Tnsala - BAS-BIOTECAGRO, Italy, Corsini Biscotti S.r.l., Italy

ENEA (Italian National Agency lar New Technologies, Energy and the Environment) in co-
operation with Corsini Biscotti S.r.l are involved in a research project aiming at improving the

nutritional properties 01 some traditional Italian cookies through the introduction in the
recipes 01various proportions 01the buckwheat species F. esculentum and F. tataricum. The
interest lor F. esculentum is related to the anticolesterolemic activity 01 its protein and to the
antiiperglycaemic properties 01 the starch; whereas F. tataricum is appreciable because 01
the high rutin content 01the grain. The relevant aspect 01the present approach is to add as
much F. esculentum as possible while maintaining the grading 01 the product. For its
exceptionally high content 01 rutin the use 01 F. tataricum offers the opportunity to grant
effective amount 01 rutin in the daily intake 01 these goods in that two grams 01 tataricum
f10ur are enough to provide some 40-50 mg 01 rutin, an amount considered effective as a
long term assumption 01dietary supplement 01this specific compound.

Cookies are the basic home breaklast lood in Italy. The regular consumption 01 cookies
enriched with the two buckwheats F. esculentum and F. tataricum may offer a simple and
pleasant way to take care 01one selfs health thanks to the many beneficial properties 01the
grain 01 these species. By introducing such components in the recipes 01 traditional lood
preparations 01 large consumplion like cookies these can acquire the characteristics 01
FOSHU (Foods lar Specilied Health Use).

••••••••••••••••••••••••••••••••••••

Preliminary results seem to confirm the achievability 01the stated objectives.

Keywords: Fagopyrum esculentum, Fagopyrum tataricum, rutin, FOSHU

[P212]
Antioxidant Properties of Vegetable and Fruits Under Thermal Treatments

A. Calabretli·'·2, AA Barba2, L. Gabrielli', M. D'Amore2, L Rastrelli2
f OMRN _ Universily of Trieste, lIaly, 20lFARMA - University of Salemo, Ilaly

AII guidelines lar a healthy nutrition take account 01 increase the consumption 01 Iruit and
vegetables due to the high content 01 "bioactive molecules", such as polyphenols, carotenoids,
etc, characterized by a particular and variable antioxidant capacity. This property, important and
significant in Iresh products, can be modilied or reduced during the lood cooking or lood
manulacturing. Thermal treatments are also the most diffused processes to conserve, prolong
the shell-lile and make suitable to eat the loods. Then it is important to identify the nutritional
composition 01 "treated lood" in arder to evidence the effectiveness 01 antioxidant compounds
after lood processing.

In this work, in arder to better understand the implications on the total antioxidant capacity,
different thermal approaches lor the cooking 01 lood were investigated (boiling, heating,
microwave cooking, dehydration).

Four common vegetable matrices were chosen: banana, strawberry, apple and pumpkin,
commonly used in lood preparation (ice cream, sweets, soups, etc). So conventional and
innovative treatments are compared to define the best process to achieve the belter nutritional
product.

The antioxidant capacity was evaluate testing the ability 01Iruit and vegetable lo scavenge 2,20-
azino-bis-(3-ethylbenzthiazoline-6-sullonic acid) (ABTS) Iree radical.

Relerences.

1. Nijhuis, H. N., Torringa, H. M., Muresan, S., Yuksel, D., Leguijt, C., & Kloek, W. (1998).
Approaches to improving the quality 01 dried lruit and vegetables. Trends in Food
Science & Technology, 9, 13e20.

2. Tang, J., Hao, F., & Lau, M. (2002). Microwave heating in lood processing. In X. H.
Yang, & J. Tang (Eds.), Advanced in bio-processing engineering (pp. 1e44). NJ: Word
Scientific LId..

3. van den Berg R., Haenen G.R.M.M., van den Berg H., Bast A. "Applicability 01 an
improved Trolox equivalent antioxidant capacity (TEAC) assay lar evaluation 01
antioxidant capacity measurements 01mixtures". Food Chemistry 66 (1999) 511-517



•••••••••••••••••••••••••••••••••••

Keywords: Antioxidant, Antioxidant capacity, Thermal treatments, Functional food

[P213]
Development of a lDR-Universal array platform for the phylogenetie eharaeterization of

the Human Intestinal Mierobiota
Marco Candela", Elena Biagi', Marco Severgnini2, Clarissa Consolandi2, Bianca Castiglioni3,

Gianluca De Bellis2

'Department of Pharmaceutical Science, University of Bologna, Italy, 21nstitute of Biomedical
Technologies- Italian National Research Council, Italy, Jlnstitute of Agricultural Biology and

Biotechnology - Italian National Research Council, Italy

Human beings can be considered as "superorganisms" resulting from the co-evolution with a
symbiotic bacterial ecosystem, called intestinal microbiota, which metabolically interacts with the
hos!. By influencing several biochemical, immunological, and physiological features of the
human host the intestinal microbiota has a strong impact on human health. Several diseases,
such as Crohn's disease, irritable bowel syndrome, food allergies, and obesity have been
related to characteristic alterations of the intestinal microbiota. We developed a Ligase
Detection Reaction - Universal Array (LDR-UA) platform for the phylogenetic characterization of
the human intestinal microbial ecosystem in terms of presence, absence, and relative
abundance of the most representative bacterial groups. In arder to have an holistic view of the
human intestinal microbiota probes at different taxonomic levels have been designed. Family-or
genus-specifrc probes were designed to obtain an overwiew of the human microbiota. Species-
specifrc probes were added to detect targets of particular interest, such as probiotic bacteria
and enteropathogens. A complex set of LDR probes was developed on the basis of
discriminating positions within 16S rRNA gene. A total of 28 ATCC and DSM strains, and 2
isolates, were tested with very good specificity and efficiency.

The LDR-UA approach will allow the characterization of the bacterial population in the large
intestine in relation to changes in die!. Moreover, such findings will help to determine a
correlation between diet and pathological alterations of the intestinal microbiota.

Keywords: gastrointestinal tract, microbiota, human health, diet

[P214]
Spiee extracts may inhibit the formation of heterocyelie amines in eooked beef

J. Damasius, P. R. Venskutonis'
Kaunas University of Technology, Lithuania

Introduetion. The antioxidants present in plant extracts may act as mutagen inhibitors via
radical quenching and/or free radical scavenging pathways. It was showed that synthetic and
natural antioxidants acted as inhibitors in the reaction of formation of heterocyclic amines
(HCA), however some rather controversial results on this topic were also reported. Present
study was focused on the effects of some spice extracts against the formation of such
compounds as 1-methyl-6-phenyl-1 H-imidazo[4,5-b]pyridin-2-amine (PhIP) and 2-amino-3-
methyl-9H-pyrido[2,3-b]indole (MeAC) in beef.

Materials and Methods. One 9 of freeze-dried meat with or without 0.1% coriander, oregano,
caraway or cumin water extracts was heated with diethylene glycol in crucibles at 220°C for 30
mino The samples were extracted in Chromabond XTR and Chromabond PS-H' cartridges and
the HCAs were analysed on an HPLC-MS.

Results. Two HCAs (PhIP; MeAC) were identified and quantified in the heated beef samples.
The concentrations of these HCAs in all samples varied from 0.35 to 5.04 nglg of beef. PhlP
(1.92 nglg) and MeAC (5.04 nglg) were found in higher amounts in cooked beef without spice
extracts (control) as compared with other analysed samples. In general, coriander, oregano,
caraway and cumin water extracts acted as inhibitors for the selected HCAs, however oregano
extract possessed the highest inhibition effect. After its addition, the concentration of PhlP in
cooked beef decreased from 1.92 nglg to 0.35 ng/g. The concentration of PhlP in the samples
with caraway was 0.46 nglg, coriander (0.54 ng/g) and cumin (0.73 nglg). The amounts of

MeAC were slightly reduced by all applied spice extrtacts; on average from 5.04 nglg to 4.25
nglg.

Diseussion. The results obtained indicate that spice extracts may be useful not only tor meat
flavouring but also for reducing the concentration of hazardous compounds produced duriríg
thermal beef treatment at high temperatures (e.g. roasting).

Keywords: heterocyclic amines, spices, cooked beef, oregano

[P21S)
Dietary Intake of Ukrainian Students

K.S. Fedosova, L.N. Telezhenko, S.N. Fedosov'
Odessa National Academy of Food Technologies, Ukraine

Low life expectancy and high death rate from cardiovascular diseases in Ukraine are most likely
related to nutrition disorders. At the same time, the data on the dietary intake of separate
groups of Ukrainian population are very limited.

The purpose of this study was to analyze the dietary intake of Ukrainian students and its
correspondence to recommendations and norms of the nutrition value and diversity.

258 female and 183 male students of 18.9 years mean age from randomly selected classes of
two Odessa universities completed the survey indicating how often they consume each of 43
listed main food products.

The mean Body Mass Index was within the norm: 22.7 for males and 20.5 for females.
However, 17.6 % of males had a tendency to overweight, while 13.5 % of females had
insufficient weigh!.

Bread and patato were main foods in the diet of Ukrainians in nineties. It follows from our study
that 63.8 % of females and 77.1 % of males still consume bread daily. However, only 21.7 % of
females and 34.3 % of males eat patato daily. This fact and sharp increase in consumption of
fruits and vegetables (56.5-62.3 % of females, 62.9-71.4 % of males) show that the well-being
of Ukrainians improved during the last years.

The following facts are interesting. Contrary to modern recommendations, 44.9 % of females
and 60.0 % of males eat butter daily, while 60.9 % of females and 28.6 % of males never eat
lard ("salo") generally believed to be a traditional Ukrainian food. Only 20.3 % of females
consume fish regularly that is not sufficien!.

In conclusion, low percentage of underweight and overweight, as well as a wide variety of
consumed food products show that the dietary intake of Ukrainian students is rather adequate.
Nevertheless, diet and lifestyle recommendations should be popularized among students.

Keywords: Nutrition, Food, Dietary Intake
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Mathematieal analysis of effects of eommereial fibres on yeast dough at freezing

J.S. Filipovic', N.K. Filipovic
Institute for food technology, Serbia

Abstraet

The daily intake of dietary frbres in western European and USA is at the low level and there fore
contributing to a long list of ills. The objective of this research is to present the mathematical
analysis of the influence of different commercial frbers (fibrex, inulin HPX and GR) in yeast
dough at the level of 5%, on rheological properties of dough and quality of bread during the
freezing process. Dough characteristics were determined by Brabender maturograph and test
baking was followed according AACC procedure. Dough was frozen at -18°C in a period of 60
day. The results concerning dough (proving time and stability) and bread quality (volume and



r

li
crumb quality) were statistically tested by analysis 01multivariance MANOVA and discriminative
analysis pointing out that there is a signilicant difference between dough without libers and
dough with three types 01 libers (fibrex, inulin HPX and GR). On the basis 01 discrimination
coefficient the highest effect 01 libers on the final prool and baking quality 01 Irozen dough is
determined.

Keywords: Fibrex, inulin, Irozen dough, bread quality
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Fuzzy approach in meal planning and meal analysis for kindergartens

I Rumora, J Gajdos Kljusurié, Z Kurtanjek
Faculty of Food Technology and Biotechnology, University of Zagreb, Pierottijeva 6, Croatia

The aim 01 this work is to apply luzzy logic in menu planning and analysis 01 kindergarten
meals lor children aged 1-3 (toddlers) and to 4-6 years (children). Fuzzy logic is used lor
modelling 01systems by use 01 linguistic variables and here is used lor nourishment planning.
As a source 01offered menus and numbers 01servings was used the new Nutritional standard
lor meal planning in kindergartens which contains menus and daily intake recommendations
Irom medical care, hygiene and proper nutrition program lor children in kindergartens.

Prepared was a data basis 01meals composed 0110 ollers lor breaklasts, 10 offers lor lunches,
10 offers lor the first snacks served between breaklast and lunch and another 10 lor the second
snack served after lunch. Oaily offers were optimised lor children accommodated in the
kindergarten 8 -10 hours and the offers should cower 80 % 01their daily nutrition needs.

Using principies of fuzzy logic were developed membership lunctions lor 15 observed elements
(energy, macronutrients, minerals: Mg, Fe, P, Zn, Cu, vitamins: RE, B" B2, B3, Bs, e) according
to values Irom Croatian and ORI recommendations.

w.R. Mathematica v.6. was used as an optimisation tool as well as in the analysis 01the results.

Application of luzzy logic proved to be very effective according to the obtained results 01
analysis and optimisation meal offers. From 10,000 possible combinations only 133801 them
are lound as nutritive acceptable, 01 which 101 are well balanced according to the all 15
observed parameters.

Keywords: meal planning, luzzy logic, toddlers and children, kindergarten
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Antioxidant activity of sweet wine Prosek using Briggs-Rauscher reaction

Irena Budié-Leto', Jasenka Gajdos Kljusurié2, Senka Djakovié2, Iva Tomié-Potrebujes', telimir
Kurtanje~, Tomislav Lovrié2

'Institute for Adriatic Crops and Karst Reclamation, Put Duilova 11, Croatia, 2Faculty of Food
Technology and Biotechnology, University of Zagreb, Pierottijeva 6, Croatia

Briggs-Rauscher reaction is an oscillating reaction and the oscillations are quenched, when Iree
radicals are added. When in a suspension Iree radicals are exhausted oscillations reappear.
The period without oscillations is called an inhibition time (IT) and is monitored
potentiometrically. The inhibition time is proportional to the concentration 01antioxidants 01 an
added sample.

Briggs-Rauscher reaction is a very appropriate and applicable method lor determination 01
antioxidant activity since the pH 01 the reaction is about 2, what is pH 01 ahuman stomach.
Therefore, obtained results 01 the measured antioxidant activity lor tested samples 01 sweet
wine Prosek are more realistic and related the efficacy 01 antioxidants in ahuman body.
Antioxidant activity was determined in the grape samples and during the production 01 eroatian
sweet (dessert) wine Prosek obtained Irom autochthonous cultivars 01 Plavac mali and Posip.
Effect of different temperature 01 storage on antioxidant activity 01 wine samples was also
investigated.

Phenol content 01selected sweet wine samples was determined by spectrophotometric method
with Folin-Ciocalteus reagent using gallic acid as a calibration standard, expressed as galic acid
equivalent (GAE). Each sample is determined by three parallel tests.

By use 01 mathematical models, relative antioxidant activities 01 antioxidants and amounts 01
total phenols are estimated. In the model, the antioxidant activity is the output value calculated
according input value, the total phenols. The model is estimated in the range 01 100-3200 galic
acid equivalent (GAE mgll), with standard error 01 105 GAE mg/l.

Keywords: sweet wine, Prosek, Briggs-Rauscher reaction, antioxidant activity, total phenols
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Nutritional profile (carotenoids and tocopherols) of frequently consumed fruits and fruit-

based commercially available products.
F Granado-Lorencio" C Herrero-Barbudo', B Pérez-Sacristán', LM Sánchez-Siles2, ML Vidal-

, Guevara2, P Serran02

1Unidad de Vitaminas. Servicio de Bioquimica Clínica. Hospital Universitario Puerta de Hierro.
28035-Madrid, Spaín, 21nstituteof Nutrítion, Hero España, S.A. Avenida de Murcia, 30820

Alcantarilla, Murcia, Spain

Introduction

Fruits and vegetables are major sources 01 biologically active compounds (i.e. carotenoids,
tocopherols) that may have beneficial effects against chronic diseases. To achieve the benefits
associated with the consumption 01fruits and vegetables, different approaches are considered
including agricultural practices, biotechnology and lood technology. Currently, the lood industry
is playing an increasing role in the development and marketing 01 new products. Within this
context, our aim was to compare the nutritional prolile (carotenoids and tocopherols) 01
Irequently consumed Iresh Iruits and that present in commercially available Iruit-based
beverages.

Methods

Fresh fruits and Iruit-based beverages were sampled and distributed by Hero S.A and
processed as described elsewhere (Granado et al, 1992: J. Agric. Food Chem., 40, 2135-40).
Briefly, samples (in cuadruplicate) were extracted with MeOH/THF and the extracts partitioned
into petroleum ether/water. Organic phase was evaporated to dryness and the residue
reconstituted to be saponified (Granado et al, 2001; J. Food Comp. & Anal., 14(5): 479-89) and
injected onto the HPLe (Olmedilla et al, 1997; Clin. Chem., 43(6): 1066-71). Precision and
accuracy 01 the analytical method was verified through the analysis 01 Standard Relerence
Materials (SRM 2383 and SRM 2385; NIST; Gaithersburg, MO).

Results

Fresh Iruits show a high qualitative and quantitative variability in carotenoid and tocopherol
conten!. Carotenoid and tocopherol profile in Iruit-based beverages reflects, qualitatively, the
composition 01the Iruits they are made 01. On a quantitative basis, however, differences occur
depending 01 the product assessed and cís-trans isomerization 01 carotenoids may be
substantial.

Conclusions

Fruit-based beverages may constitute a relevant source 01 carotenoids and tocopherols in the
die!.

Funding

This work has been partially lunded through a research agreement between Hero España S.A.
ano Fundación para la Investigación Biomédica Hospital Universitario Puerta de Hierro.

Keywords: Carotenoids, Tocopherols, Nutritional profiling, Fruit-based beverages
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Effect of probiotic cheese on blood indices and intestinal microflora of healthy

volunteers
P HÜW,,2,J Stsepetova2, I Smidt2, M Ratsep', E Songisepp', M Mikelsaa(2

1Bio-Competence Centre of Hea/thy Oairy Products, Estonia, 20epartment of Microbi%gy
University of Tartu, Estonia

In regulations of WHO/FAO (COM, 2003; Eur, J, Nutr, 2005) for application in food the
probiotics beside estimation of functional properties of probiotic microbial strains, their safety in
animal toxicity models and human volunteer trials should have performed. For health claims the
randomised blinded placebo controlled (RBPC) studies in humans should be performed,

The aim of the present study was to determine the ability of consumed with cheese a probiotic
Lactobacillus p/antarum strain TENSIA (DSM 21380) to survive transit through the human
gastrointestinal tract and assess its effects on clinical and routine biochemical indices of blood
in clinically healthy adult Estonian individuals,

Methods. Edam-type Estonian cheese containing 10B CFU/g the probiotic L. p/antarum strain
TENSIA (DSM 21380) was prepared.

The healthy volunteers (n=12) participated in randomised blinded crossover placebo controlled
trial with probiotic and placebo cheeses. The gastrointestinal adverse effects evaluation
(questionnaire), the blood and clinical indices, also the intestinal microflora composition, the
Lactobacillus composition (DGGE) and the urine metabolites (gas chromatographically) were
estimated before and after cheese consumption during 3 weeks,

Results. In human volunteers the consumption of L. p/antarum TENSIA (DSM 21380) cheese
increased the count of lactobacilli (5.1 vs 6,7 log CFU/g, p=0,025),

The prevalence of L. p/antarum inereased (3/12 vs 10/12 persons, p=0,006) in faeces of
volunteers,

Protocol data (May 2007 - June 2007) from 12 healthy persons completing 3-week
consumption 01 TENSIA cheese showed the reduction of mean values of systolic blood
pressure lor 7 mmHg, diastolic lor 10 mmHg. Lowering 01 systolic blood pressure was
correlated with the raise of lactobacilli counts (R2=0.615, p=0.0389, n=11),

Conclusion

Our results indicate that L. p/antarum TENSIA (DSM 21380) can be successfully incorporated
into cheese; the strain survives transit through the gastrointestinal traet, has the potential to
enhance intestinal health and helps to reduce or control the blood pressure.

Keywords: probiotic cheese, intestinal mieroflora , blood pressure
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Caleium intake in Croatian women of wide age range and its relationship with Body Mass

Index (BMI)
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Endocrin%gy, Croatia

Introduction: Adequate calcium (Ca) intake is critical for skeletal development in early years and
prevention of osteoporosis later in life. Recently, some studies showed inverse relationship
between Ca intake and body weighUBMI but the data are controversial. Our objective was to
assess Ca intake and its dietary sources among Croatian women and compare them with
current recommendations, Dietary Reference Intakes (DRls), as well as to determine whether
there is a relationship between Ca intake and weighUBMI. Methods: Participants were 306
healthy Croatian women, 45,3±18.4years (mean±SD, range 20-80years), BMI 24.6±4.2kg/m2
(range 17.7-40.4kg/m2), Ca intake from food and water was assessed by Food Frequency-

Questionnaire, incorporating pictures of foods and serving-sizes. Weights/heights were self-
reported and BMI (kg/m2) was calculated, Results: Total Ca intake (including food and water)
lor all participants was 929±369mg/day, slightly below DRls of 1000-1200mg/day (for younger-
older women). Younger (n=103, :530years) and older (n=203, >30years) participants consumed
1040±391mg/day and 873±345mg/day, respectively (p=0,0003), Dairy products and drinking
waters contributed to -50% and 10% of Ca intake, respectively, Younger participants were
mostly in the normal-weight-range with BMI21,1±2,Okg/m2 (range 17.7-27,6kg/m2), while older
were slightly overweight and some obese, BMI 26.3±4.0kg/m2 (range 18,6-40.4kg/m2), When
participants were divided into quartiles of Ca intake, ANOVA showed significant difference in
BMI (p=0,0278) among groups, indicating inverse relationship between Ca intake and BMI:
participants in the 4th quartile 01 Ca intake had lower BMI than those in the lower quartiles.
However, when age was accounted lor, the significance was los!. Discussion: Our assessment
shows that younger women were consuming adequate amounts of Ca, when all sources,
including drinking waters, were accounted for (contradictory to surveys from other European
countries/USA, where Ca intake in women is usually below recommendations). Older women
were below DRls. Assessment 01 Ca Irom drinking waters should not be neglected, as
commonly is, There was no significant inverse relationship between Ca intake and BMI, when
data were controlled for age,

Keywords: Dairy loods, Drinking waters, weight, Body Mass Index
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Nutritional Value Of Some Fast Foods On Slovenian Market

M, Jamnik', J, Bertoncelj, U, Kropf, T, Perko, T, Golob
University of Ljubljana, Biotechnica/ Facu/ty, Oep. Food Science & Technology, S/ovenia

Consumption 01 last foods in Europe is increasing and Slovenia is no exception. Since adverse
effects on human health are reported lor long term last lood consumption, 5 types 01 last lood
products, commonly available on Slovenian market, were analyzed on some physical and
chemical parameters, and the nutritional and energy value were evaluated,

21 samples 01 last lood items: pizza, sold in slices; cheese- and meat-burek; kebab;
sandwiches with 5 different fillings and 4 different types 01 burgers were sampled three times in
a two months periodo Sandwiches were collected Irom vending machine at Biotechnical laculty,
burgers in McDonald's restaurants at two locations in Ljubljana, and the other samples at two
street restaurants in Ljubljana, AII samples were weighed and analyzed on protein, lat and ash
conten!. Analyzes were performed in triplicates, From obtained analytical data the content of
carbohydrates, energy value and energy ratios of nutrients were calculated.

Analyzed last lood samples differed in the content of proteins, which ranged from 14,30 g/100 9
in a sandwich to 26.40 g/100 9 in Big mac burger. Differences were also observed in the lat
content, which was the lowest in pizza slice (7.54 g/100 g) and the highest in one of the
sandwiches (19.45 g/100g), The energy value of the last lood sample was dependent on its
mass, ingredients and water conten!. Calculated energy values ranged from 992 kJ to 5317 kJ
per item, but discrepancies were lound among samples of the same fast food type as well.

Fast loods are almost inevitable part of the modern nutrition, particularly of younger population
in urban areas, Results of this study showed that one can meet nearly half of the recommended
daily energy intake (10-12,5 MJ; Relerence values, 2004), consuming one last lood item alone,
Furthermore, analyzed samples proved to be rather dry (on average 53,7 % 01 dry matter) and
have high energy ratios from fat and protein, which should be taken into account for maintaining
a balanced die!.

Relerences:

Referencne vrednosti za vnos hranil (Reference va/ues for nutrients intake), 2004. 1SI Slovenian
ed, Ljubljana, Ministrstvo za zdravje, p, 26

Keywords: fast food, energy value, energy ratios of nutrients, macronutrients
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Chemical composition and nutritional value 01 non-traditional Iruits

grown in Latvia
Solvita Kampuse", Kaspars Kampuss2, Inta Krasnova3, Imants Skrupskis'

'Facu/fy of Food Techn%gy, Latvia University of Agriculfure (LLU), Je/gava, Lafvia, 2Faculfy of
Agricu/ture, LLU, Je/gava, Latvia, 3The Lafvia Sfafe Fruit Growing instifufe, Dobe/e, Latvia

Only approximately 10 Iruit and berry species are widely grown in Latvia like in other Nordic
countries. But there are many other edible Iruits and berries what grow in our region but not
used lor commercial growing and lor processing 01 lood products. Some 01 them are even with
medical value (e.g. Rosa rugosa, Rosa canina, Aronia me/anocarpa), but there is little
inlormation about nutritional value and suitability 01 non-traditional Iruits to different processing
methods and lood products. Therelore the project about nutritive value and possibilities to use
non-traditional Iruits lor making new healthy lood products is launched.

The aim 01 this experiment was to evaluate biochemical composition and nutritional value 01
different non-traditional Iruits and berries.

The experiments were done in Faculty 01 Food Technology, Latvia University 01 Agriculture
(LLU) and in Latvia State Fruit Growing institute, Dobele. Contents 01 ascorbic acid, total
phenols, anthocyanins, and antiradical activity 01 Iresh and Irozen 01 Saskatoon (Ame/anchier
spicafa), Honeysuckle (Lonicera (edu/is), Golden currant (Ribes aureum) cultivar 'Laila',
Rosehips (Rosa rugosa and Rosa canina), Hawthorn (Crataegus submollis), chokeberry (Aronia
me/anocarpa), black elder(berry) (Sambucus nigra) and red bilberry (Vaccinium vitis-idae)
cultivar 'Coralle' were analysed.

Keywords: non-traditional Iruits, , nutritional value, Honeysuckle (Lonicera (edulis», Rosehips
(Rosa rugosa)
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Isolation 01 Angiotensin Converting Enzyme (ACE) Inhibitory Peptides From Atlantic

Mackerel
C. Kasase', N.K. Howell

Universify of Surrey, Unifed Kingdom

Atlantic Mackerel (Scomber scombrus) was hydrolyzed with enzymes pepsin and pancreatine.
The resulting hydrolysate (peptide Iraction) was Iractionated into a 2 kDa Iraction using 2 kDa
Molecular Weight Cut Off (MWCO) ultraliltration membrane. The 2kDa hydrolysate Iraction was
lurther Iractionated by gel filtration chromatography. Angiotensin I converting enzyme (ACE)
inhibitory activities 01 the Iractionated hydrolysates was investigated. The activity 01ACE in the
presence 01 an inhibitor (peptide Iractions) was measured based on the hydrolysis 01 the
substrate hippuryl- histidyl-Ieucine (HHL) by ACE to give hippuric acid (HA) and the HA
quantified by a HPLC method. During the validation 01 this assay, a calibration curve 01 HA
showed linearity over the concentration range 010.4 - 1.8 Ilg (R2 = 0.9707). The recovery 01HA
was 96.0% in the concentration range 0.2 - 111M.The ACE inhibitory activity 01 the 2kDa
Iractions, gel filtration Iraction with highest ACE activity (GF30) and captopril (control)
determined by the validated HPLC method were lound to be 18.8, 68.1 and 83.1% respectively.
The GF 30 Iraction with the highest ACE inhibitory activity gave an ICso 013.15mg/ml compared
to that 01captopril (0.014IlM). This work is continuing to lurther purify the gel filtration peptide
Iractions by chromatographic techniques and identify by LC-MS the most potent ACE inhibitory
peptide lrom Atlantic Mackerel fish.

Keywords: Atlantic Mackerel , Angiotensin I converting enzyme , peptide, hippuric acid
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Sensory Evaluations within the IDEFICS Project

K. Knol', K. Buchecker
ffz Bremerhaven, Germany

Many studies show that at least every 5th child in Europe is suffering on overweight or obesity.
This development results Irom wrong nutrition and insufficient physical activity. In addition
diseases such as high blood pressure, adipohepatic and diabetes are often induced by
overweight and obesity in childhood. IDEFICS is a large-scale European study investigating
diet, social determinants and lilestyle lactors 012 to 10 years old children and inlants. The study
locuses on the investigation 01different lactors influencing overweight and related disorders. A
new innovative approach in this context is the measurement 01 lood prelerences and taste
thresholds with children and inlants. Therelore, ttz Bremerhaven developed new sensory
evaluation methods especially designed lor the work with children and inlants aged Irom 2
years on. For the measurement 01the sweet, salty, bitter and umami thresholds a special taste
game was created. For the measurement 01 taste prelerences special products were
developed. To evaluate prelerences lor salty, umami and lat special crackers are applied. To
evaluate prelerences lor sweet and aroma a drink was developed.

••••••••••••••••••••••••••••••••••••
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Astaxanthin Anti-atherosclerosis Partially via down-regulation 01 oxLDL receptor

expression and block monocyte adhesion
Yi-Ting Shiu, Zwe-Ling Kong'

Department of Food Sciences, Nationa/ Taiwan Ocean Universify, Taiwan

Astaxanthin, a red-orange carotenoid pigment, is a powerful biological antioxidant and provides
anti-inflammatory activities that occurs naturally in a wide variety 01 living organisms.
Atherosclerosis is a chronic inflammation disease, it can influence human's heath.
Atherosclerosis can't be defined as a single disease entity. Atherosclerosis possessed 01 the
great relation with oxidative stress and inflammation had be major causes. In some early study,
it shown that astaxanthin could inhibit the possession 01 atherosclerosls and Improved plaque
stability in vivo. However, detailed machanisms have not been lully delineated. In this research,
we interested in evaluation that whether astaxanthin could regulate monocy1e adheslon to
endothelial cell and lormation 01 loam cells. 100 11Mastaxanthin could inhibit 01 TNF-a (tumor
necrosis lactor-a) stimulated human monocy1e THP-1 adhesion to human umbilical vein
endothelial cells (HUVEC) (Irom 4-lold to 1.4-lold) that mediated by cellular adhesion molecular
VCAM-1 (Irom 47% to 38%) and E-selectin (Irom 68.6% to 39.1%), also inhibited TNF-a-
induced monocyte chemoat!ractant protein (MCP-1) (Irom 3.8-lold to 1-lold) and Interleukln-8
(IL-8) (Irom 1.8-lold to 1.3-lold) mRNA expression in HUVEC. 100 11M~staxantin influenced
murine macrophage J774.1 ability to endocy1e oxLDL that was lormatlon 01 macrophage-
derived loam cells through down-regulation 01 oxLDL receptor, SR-A (Irom 50.1% to 36.8%)
and CD36 (Irom 23.9% to 19.1%), it might be due to scavenge production 01 intracellular ROS
(Irom 130% to 108%). Therelore, this study suggested that astaxanthin could block monocyte
adhesion to endothelium by reduced cell adhesion molecules and chemoklnes expresslon and
inhibit lormation 01 loam cells through down-regulation 01 oxLDL receptor expression in anti-
atherosclerosis lunction and mechanism using cultured cell mode!'

Keywords: Astaxanthin, HUVEC, Adhesion molecules, Macrophage



•••••••••••••••••••••••••••••••••••

[P227]
There is different content of immunogenic qliadin epitopes in various wheat cultivars

A Konic-Ristic", D Dodig2, R Krstic ,S Jelic , I Stankovic', Z Juranic3

'/nstitute of Bromat%~y, Faculty of Pharmacy, Serbia, 2Maize Research /nstitute, Serbia,
/nstitute of Onc%gy and Radi%gy, Serbia

The aim of this work was:

A) To deterermine the percentage of immunogenic gliadin in ten bread wheat cultivars and three
durum wheat cultivars.

B) To assess are there any differences in the serum anti-gliadin IgA, or IgG immunoreactivity in
groups of celiac patients, NHL patients, multiple myeloma patients and individuals with
nonmalignant health disturbances, with the same quantity of gliadin isolated form mentioned
wheat cultivars, or purchased from Sigma and Fluka corporations.

Gliadin was isolated from wheat flour by two step 60% ehanolic extraction. Its content was
determined by commercial R5 Mendez Elisa. Extracts were standardized to the same gliadin
concentration (50llg/ml). Immunoreactivity of patients sera with known concentrations of IgA
and IgG antibodies in (IU/ml) determined by commercial diagnostic Binding Site ELlSA test, was
assessed additionally by non-commercial ELlSA tests with standardized ethanol wheat extracts
as antigen, measuring absorbance of developed OPD color at 492nm.

Results obtained showed that immunogenic gliadin content varies between 50.4 and 65.4 mg/g
in bread wheat cultivars and between 20 and 25.6 mg/g in durum wheat cultivars. In all patient
groups IgA immunoreactivity to gliadin from different cultivars was homogenous and in
correlation with results from commercial test (with small variation). But, results for IgG
immunoreactivity were inhomogeneous; some of them were higher then that obtained using
Sigma, or Fluka gliadin and did not correlate with results obtained using Binding Site test.

Results obtained showed different content of immunogenic gliadin epitopes in various species
of wheat. They also indicate the need for additional testing of patient's sera for immunoreactivity
to gliadin using gliadin antigen isolated from appropriate wheat cultivars used for bread making
in this special geographic region.

Keywords: gliadin, wheat, immunoreactivity
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Convenience and Gluten Free Products with Chick Peas

Gertrud Linsberger', Anna Pichler, Emmerich Berghofer
University of Natura/ Resources and App/ied Life Sciences, Austria

Legumes are a valuable source of high quality protein especially in combination with cereals
due to a well balanced amino acid composition. They have high concentrations of unsaturated
fatty acids, prebiotics, dietary fibres, minerals especially iron, trace elements and vitamins
especially B-vitamins. To increase the low legume consumption delicious and convenient
legume products need to be developed.

The aim of this study was the production of tasty cookies, pasta and extruded snack products
from chick peas mixed with wheat or as a gluten free product mixed with buckwheat that are
comparable with wheat products.

Cookies were analysed for their spread ratio, texture, colour and sensory characteristics. The
cooking weight, 1055 and time, colour, texture and sensory characteristics of the pasta were
evaluated. The snack products were analysed regarding their expansion index, extrudate
density, texture, viscosity and sensory characteristics.

The chick pea cookies showed a good spread ratio and texture. With increasing chick pea
content the cookies became more reddish and yellowish. The cookies were quite well accepted
by a sensory panel. The cooking characteristics and the texture of the chick pea/durum pasta
were comparable with durum pasta. Pasta with 20 or 40% chick pea flour was also well

accepted by a sensory panel. The cooking characteristics and the texture of the chick
pea/buckwheat pasta were comparable with buckwheat and also with durum pasta.. The
sensory acceptance of pasta with SO or 20% chick pea was very good. Snack products wlth up
to 65% chick pea flour achieved a good quality.

To conclude tasty and convenient products could be produced with chick peas.

Keywords: chick pea, pasta, caokies, gluten free

[P229]
Clinical tríal of bifidogenic effect of the infant formulae with added inuline

N. M. Lugonja", O. B. Martinov2, S. D. Spasic2, G. Pj. Gojgic-Cvijovic2, ~. M. Vrvic'·2
1Facu/ty of Chemistry, University of Be/grade, Serbla, Department of Chemlstry-/nslttute of

chemistry, techn%gy and metallurgy, Serbia

Human milk components, affect the gastrointestinal flora of infants, and selectively stimulate the
growth of Bifidobacteria in the intestinum of new borns. Infant for~ulae are "substitutes" far
breast milk. The purpose of this trial was to determine the preblotlc effect of Infant formulae
supplemented with inuline.

Healty, term born infants were enrolled in 4 week study in two groups - formula fed .g~oup.FF
and breast milk (control) group BM. Fecal samples were obtained before formula admlnlstratlon
(O day) and during formula administration (14 and 28 day). At.study day O, 14 and 28.stoll
speciments were quantitatively cultured and evaluated count of Blfidobactena and Lactobaclllus,
measured pH and total bacterially generated acids - computed as lachc aCld.

Before (O day) and after 14 days of formula administration, the median number of Bifidobacteria
did not differ among the graup. At the end of the 28-day feedlng penod, the number of
Bifidobacteria significantly increased in FF group versus BM group: There was no statlstlcally
significant difference between the groups in the number of Lactobaclllus. There was stahshcally
significant difference in time between groups in pH and total bactenally generated aClds -
computed as lactic acid.

These data indicate that supplemented term infant's formula with inuline has a stimulating effect
on the growth of Bifidobacteria and Lactobacilli in the intestine and results in lower pH and
increasing total bacterially generated acids - computed as lactlc aCld. We conclude that Infant
formula with inuline has similar effect on the intestine 01 new borns as human breast mllk.

Keywords: bifidogenic effect, infant formulae, bifidobacteria, inuline
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Effects of storage temperature on health-related compounds of fresh-cut watermelon

G. Oms-Oliu, 1. Odriozola-Serrano, R. Soliva-Fortuny, O. Martín-Belloso'
University of L1eida,Spain

The antioxidant properties of fresh-cut watermelon were studied at different temperatures (5,
10,15 and 20°C) throughout 14 days of storage. Health-related ~ompounds (Iycap~ne, vitamin
e and phenolics) and antioxidant capacity of watermelon sllces were determlned. Total
Iycopene content was measured spectrophotometrically, total phenolic compounds were
determined according to Folin-Ciocalteu procedure, vitamin C content was analyzed by HPLC-
UV and the antioxidant capacity was studied through the 1,1-diphenyl-2-picrylhydrazyl (DPPH)
radical-scavenging method.

Lycopene and total phenolic contents were substantially enhanced over the
o
time. in watermelon

pieces stored at 15°C and 20°C, reaching increases of about 50% and 130 Yo of Inltlal contents,
respectively. However, the vitamin C content and antioxidant capacity of fresh-cut watermelon
stored at temperatures over 10°C dramatically decreased throughout storage. Fresh-cut
watermelon stored at 20°C exhibited more than 50% loss 01 initial vitamin C content at the end
of storage. Therefore, a storage temperature of 5 °C was appropriate to reduce the decrease in



vitamin C and antioxidant capacity 01 Iresh-cut watermelon, increasing Iycopene and phenolic
contents over 14 days.

Keywords: Iresh-cut watermelon, Iycopene, phenolic compounds, vitamin C
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Antioxidant potential and bioactive compounds in different profitable fractions of apple,

pear and peach fruits
M.A. Rojas-Graü, N. Grigelmo-Miguel, R. Soliva-Fortuny, P. Elez-Martinez, O. Martin-Belloso'

University of Lleida, Spain

Antioxidant c~pacity, dietary liber, polyphenols, carotenoids and vitamin C were assessed in
diflerent Iractlons (peel, pulp, bagasse and juice) 01 apple, pear and peach Iruits. Total, soluble,
and Insolub!e.dletary libre (DF) in peels 01 apple, pear and peach were higher than in bagasses,
pulps and jUlces. Peels and bagasses had the highest and the lowest vitamin C contents,
respectlvely, wlthout slgnlficant dlfferences among Iruits (pSO.05). The total phenolic content
was hlgh.1n peels, lollowed by bagasses and pulp lor apple and peach, whereas distribution 01
phenols. In pear Iractlons lollo~ed a different pattern. In general, carotenoids were mainly
present In peels .wlth the exceptlon of peach jUlce, which had a higher tolal carolenoid canten!.
Apple peels exhlblted Ihe _hlghest anlloxidanl activily compared lo Ihe other Iraclions, whereas
In pear and peach no significa ni dlfferences between Iruil Iractions were lound. The correlalions
between antloxldanl capacily and bioactive compounds indicated that the antioxidant potential
of pulps depends malnly on t~~lr polyphenolic content; carotenoids may be the majar
contnbutor to the ~ntloxldant actlvlty 01 peel Iruits, soluble polyphenols and vitamin C were
lound to be the ~aln compounds contnbuting lo the antioxidant potential 01 bagasses whereas
antloxldant capaclty In jUlces resulted to be influenced mainly by the vitamin C conlen!.

Keywords: bioactive compounds, dietary fiber, antioxidant potential, Iruits

[P232]
Comparative content of some bi~active compounds and antioxidant activity in by-

products obtalned from citrus juice extraction
P. Elez-Martinez, N. Grigelmo-Miguel, 1. Aguiló-Aguayo, R. Soliva-Fortuny, O. Martin-Belloso'

Universitat de Lleida, Spain

Dried by-products of cilrus juice extraction were prepared Irom orange, lemon and grapelruit
peels and bagasses. Thelr dlelary Ilber (DF) composition, vitamin C, polyphenols and
carotenOlds contents as well as thelr antloxldant aclivity were studied in order to evaluate their
potentlal value as lood Ingredients. Dried peels presented the highest content 01 total DF
(between 39.6 and 40.3 g/100 9 dry matter), with a high proporlion 01 insoluble DF. Among
them, orange peel (626.0±37.7 mg/100 9 dry matter) had the highest vitamin C concentration.
The ~ontents 01 soluble and total polyphenols were significantly higher (psO.05) in citrus peels
than In bagasses. GrapelrUlt peel exhlblted the greatest carotenoid content (232.2±29.3 mg/100
9 dry matter) lollowed by orange peel (116.4±1.1 .mg/100 9 dry matter). The antioxidant activity
01 the extracts clearly mdlcates the potentlal appllcatlon 01 the citrus by-products in lormulated
loods. A good correlatlon wa

2
s lound between the antioxidant activity 01 the hydrophilic extracts

and the vltamln C content (R =0.8932), and also between the antioxidant activity 01 the lipophilic
extracts and the total polyphenol content 01 citrus by-products (R2=0.7633). On the contrary no
correlatlon was lound between total DF content and total antioxidant capacity (TAC) ~nd
between total polyphenol content and TAC 01 dried citrus by-products. These results suggest
that dned CltruSby-products could be used as a source 01 antioxidants and DF in many food
appllcatlons.

Keywords: citrus by-products, bioactive compounds, dietary fiber, antioxidant potential
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Antioxidant properties and phenolic content of various Croatian honey J)reparations

J Piljac-Zegarac', T Stipcevic', A Belscak', L Valek·2, S Marlinez2

'Institute "Rudjer Boskovic", Croatia, 2Faculty ofChemical Engineering and Technology, Croatia~

Screening 01 twenty six different Croatian honey preparations (11 monofloral, 7 heterofloral, 8
special) lar total phenol (TP) content and antioxidanUantiradical properties was performed using
commonly employed analytical methods. The Folin-Ciocalteu test was used lo determine the
TP content, lerric reducing antioxidant power (FRAP) assay lar reducing capacity and 1,1-
diphenyl-2-picryl-hydrazyl (DPPH) and 2,2'-azino-bis(3-ethylbenzothiazoline-6-sullonic acid)
diammonium salt (ABTS) assays lar radical scavenging capacity. The color intensity measure,
ABS450, was used to evaluate the contribution 01 colored phytochemicals (carotenoids,
f1avonoids) to the overall antioxidant capacity, while potenliometric titration was employed to
deduce Ihe vilamin C conlent 01 tested honeys. The highesl total phenol content was lound in
Velebit forest honey (116.97 mg ascorbic acid equivalents (AAE)/100 g) and honey with cherry
juice (109.81 mg AAE/100 g), which also exhibited the highest FRAP value (459.21 L M Fe(II))
as well as DPPH· and ABTS·+ radical scavenging capacities (43.04 and 65.24 mg AAE/100 g,
respectively). Overall, heterofloral honeys exhibited the highest mean TP content (58.75 mg
GAE/100 g), the highest mean reducing capacity (57.66 l~M Fe(II)) and the best mean radical
scavenging properlies with respect to both DPPH· (16.66 mg AAE/100 g) and ABTS·+ radicals
(35.27 mg AAE/100 g).

••••••••••••••••••••••••••••••••••••
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Effect of Different Conservative Treatments on the Content of Bioactive Molecules in

Meat of Various Animal Species
G. Martino', V. Ponzielli, A. Maranella, M. Giuliani, D. Compagnone, L. Grotta

University of Teramo, Italy

Particular conditions like non balanced diet, smoke, environmental pollution and exposure to UV
radiation, lead human being to various clinical pathologies, that follow a variation 01 their own
antioxidant delence system. Diet can be a means 01 substances usually unrecognized as
nutrient but with bioactive lunction in specific circumstances, (Q1O, carnosine, anserine, lipoic
acid ..) and with a role in disease preventian and cure. Cooking and other conservative and
translormative meat treatments cause a reduction more or less significant 01 these important
compounds.

The aim 01 this work is the evaluation 01 treatments effects on some 01 these bioactive
molecules in different animal species mea!: Q10 (essential component 01 electrons transport
chain at mitochondrial level), histidine-dipeptides (anserine and carnosine). We have analyzed
10 bovine and 10 swine samples (Longissimus dorsi), and 10 chicken (breast). We have
considered three sample times: raw meat (belore cooking), Oand 4 days after cooking (80°C lar
2h).

Samples were stored at -20°C unlil the analysis with HPLC-UV. Our results show the content 01
bioactive molecules is strongly dependent on the animal matrix, probably in relalion with muscle
fibre composition (Q1O), and on Ihe genetics (histidine-dipeptides). For instance, chicken
presenls more anserine than carnosine, while swine and bovine are richer in carnosine.

Data show a differenl effect lar each bioactive molecule. In lact, Q1Q turns out to be a thermo-
stable compound (Purchas et al.), and values are kepl constant also after cooking. The
hislidine-dipeptides have shown a different behaviour: the cooking process has considerably
decreased anserine and carnosine concentralion, while Ihere is no significanl difference
between values at O and 4 days after cooking (in which samples are stored at +4'C).

In conclusion, lar what concerns the antioxidanl molecules content in meat, treatments effecl
doesn't affect all the bioactive componenl and depends on treatment typology.
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Conjugated Linoleic Acid (Cla) in Marchigiana Beef Meat Samples Produced in Abruzzo

G. Martino', V. Ponzielli, A. Maranella, G. Di Martino
University of Teramo, Italy

Conjugated linolenic acid (CLA), a group of geometric and positional isomers of linoleic acid, is
found predominantly in milk and meat of ruminants due to the importance of rumen micro-
organism in the formation of these compounds.

104 Marchigiana beef meat (IGP) samples (Jongissimus dorsi muscle), coming from Abruzzo
Region (Italy), slaughtered at 680-730 Kg live weight, has been analysed. AII animals, coming
from two kinds of breeding (intensive and extensive), were slaughtered at an average age of 18-
22 months.

Samples for MDA determination were stored refrigerated until 14 days from slaughtering and
picked up some shares to analysis at 6, 10 and 14 days.

No significant differences in MDA levels were determined between intensive and extensive
group. The CLA percentage was higher in samples coming from intensive system than
extensive. In the first kind of breeding animals were fed on high quantity of feed instead, in the
small farms with family management, that formed the extensive system, the feed levels were
very lower.

In fact, the composition of the basal diet is one of the most important factors involved in
variations of CLA beef composition.

Higher levels of polyunsaturated fatty acids (PUFA) (C18:2, C20:3, C20:4) have been
determined in meat samples coming from the intensive system because of the major quantily of
PUFA in diet of this kind of breeding.

The major content of C18:1T has been determined in intensive meat samples because of a
higher PUFA content in these meats and theirs isomerisation/biohydrogenation in the lipid
metabolism of ruminal micro-organisms. C18:1T is positively correlated with CLA while these
isomers were negatively correlated with PUFA (C20:5) because of PUFA are the substratum of
CLA production.

Management strategies and feeding has been shown to have a strong effects on FA
composition of animal tissues.
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Research on the Chemical-Nutritional Characteristics of Trout Samples

after the uRed-Mouth" Disease and Suitable for Consumption
G. Martino', V. Ponzielli, A. Maranella, L. Grotta, G. Zilli

University of Teramo, Ita/y

The target of the current research being undertaken is to analyze the chemical-nutritional
characteristics and evaluation of the oxidative processes in samples of iridal trout fish meat after
the "red-mouth" disease caused by Yersinia ruckeri, through the evaluation of lipids, fatty acids,
malondialdehyde and of some amines. The total number of 48 trouts of approximately the same
weight have been analyzed, all coming from the same breeding and fed with the same food; of
these 24 animals had got over the disease, did not have clinical marks and were therefore
suitable for trade and the other 24 were picked from a wealthy group. The obtained results
demonstrated a quantity of lipids in meat statistically significantly lower (PSO,05) in the group of
animals that had got over the disease probably justified by a lower food consumption caused by
the lesions present in the mouth's mucosa in the phases of the disease. Concerning the fatty
acids some specific significant differences have been verified (PSO,01) on some unsaturated
acids in particular: palmitoleic, oleic, linoleic and docosapentaenoic acid. No differences have
been noticed concerning saturated fatty acids. In relation to the content of amines, the results
suggest a more significant difference ( PSO,01 ) between the two groups with higher values in
the group that has got over the disease. The obtained results for the evaluation of the oxidation
state of the lipids, measured by determining the malondialdehyde (with the TBARS test, don't
indicate significant differences within the two groups although in the "healthy" group the average
is slightly lower. The results of the current analysis have underlined significant differences
concerning the contents of some qualitative and chemical-nutritional parameters in fish-meat
samples belonging to animals that had got over the "red-mouth" disease and suitable for
consumption according to the legislations in force.
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Bifidogenic effect (grow1hstimulation of bifidogenic bacteria - probiotics (1) in the intestinal tract
by the effect of food ingredients which are prebiotics (1) for these bacteria) is, in addition to
nutritive and biological values, one of the most important indicators for quality of the baby's
food. Therefore, it is necessary to have a reliable test for rapid estimation of this property which
we developed for in vitro conditions and checked the same on commercial infant formulas.

http://httpl/www.asas.org/jas/symposia/proceedings/0938.pdf.


In vitro test covers tracking of microbiological (microscopic observation, total bifidobacterial
counts and dry biomass) and biochemical (pH, total bacterially generated organic acids -
computed as lactic acid and mole ration of acetic and lactic acid) changes in substrates -
prepared infant formula meals, caused by the action of bifidobacteria isolated from baby feces
during 48 hours. Oigestion with pancreatinin proceeded bifidobacteria biomass inoculation.
Mature breast milk was reference substrate.

The test was checked by testing six products in powder from the market (one domestic and five
imported formulas), which have not contained prebiotics on the basis of declaration.

As a discriminatory criterium for estimation of bifidogenic effect we introduced BIFIOOGENIC
INOEX(2).

In several repeated tests we proved that this rapid test can be useful for estimation of
bifidogenic properties of infant formula, since the results show that with the similar declared
nutritive and biological characteristics, there are also important differences between individual
products which is the indicator of their quality in a whole
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Today pre-school children spend most of the day time (8-10 h) in a nursery where they get
about 80% or more of their daily dietary needs through four meals. Most chronic diseases in
adulthood originate from nutritional habits, which are mainly formed during childhood. Balanced
nutrition has an important role in children's development and helps to avoid the occurrence of a
number of health disorders in adolescence and adulthood.

Diet should be assorted and balanced in protein, lipid, carbohydrate, vitamin, and essential
mineral contents in arder to achieve the adequacy of nutrition for growth, developmenl and
disease prevention.

We collecled Ihe duplieate portions of the meals that were served lo group of healthy pre-school
children aged 6 to 7 years in nurseries of Zadar County during winter and spring periods of 10
consecutive days. Concurrent 10-day food records were taken in collaboration with the nursery
staff. Energy value in pre-treated duplicate portion samples were measured and direct analyses
of protein (Kjeldahl method), Iipid (Soxhlet method), carbohydrate (calculated), water
(gravimetric method) and ash content (gravimetric method) were performed accordingly.
Essential and toxic mineral elements are to be analysed. The study has been approved by
responsible bioethical committees.

Seasonal differences between the results were statistically evaluated and compared with the
recommended daily allowances (ROA). Since children are vulnerable population group, it is
necessary to evaluate and balance an overall diet quality with special emphasis in harmonising
energy intake values as well as presenee of different types of food.

Keywords: nutrition, children, pre-school age, seasonal variations
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In most cheese varieties, proteolysis occurring during maturation directly contributes to flavour
and perhaps to off-flavour of cheese due to the lormation of peptides and free amino acids
(FAA). The relative proportions 01 individual amino acids are thought to be important for the
development 01 the characteristic flavour of a cheese variety. Biogenic amines are produced in
cheese by enzymatic decarboxylation of FAA. High levels of biogenic amines can result in food
poisoning, and cases of histamine intoxication have occurred subsequent to the consumption of
cheese.

The objective of this study was to establish a pre-column derivatization method to determine
free amino acids and biogenic amines in cheese. AccQ-Fluor derivatizing reagent (6-
Aminoquinolyl-N-hydroxysuccinimidyl carbamate) was used to determine primary and
secondary amino acids by ultra performance Iiquid chromatography (UPLCn

'). A fast and
reliable method was developed for the simultaneous determination of 19 primary and secondary
biogenic amines in cheese within nine minutes.

The highest total amount of free amino acids was lound in original Parmigiano Reggiano (80-
90g FAAlkg cheese) and Grana Padano (60-70g/kg), whereas significant lower FAA
concentrations were found in grated Parmesan samples. As compared to Parmesan, other
cheese varieties showed a much lower FAA content (e.g., Gouda and Emmental cheese about
11g/kg; Cheddar 7g/kg and Camembert 2g/kg).

The biogenic amine content varied to a great extent, depending not only on the type 01 cheese,
but also within a certain cheese variety. About 25% of samples had a histamine or tyramine
content above 100mg/kg. The highest concentration of histamine was lound in Tiroler Almkase
(1920mg/kg) and Vorarlberger Bergkase (657mg/kg), the highest amount of tyramine was found
in Cantal, Olmützer Quargel and Tiroler Almkase (about 470mg/kg). Moreover, 11% of samples
had a putrescine or cadaverine content higher than 100mg/kg. The highest concentrations were
detected in Olmützer Quargel (956mg putrescine and 1.282mg cadaverine per kg). Thus, the
total concentration of biogenic amines in some samples was about 2.800mg/kg.

In conclusion, the reliable UPLC analysis of free amino acid and biogenic amines in cheese
samples represents a valuable tool to ensure the quality of dairy products.

Keywords: Amino acids, Biogenic amines, Cheese, UPLC
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In Europe, cheese varieties made Irom ewes' and goats' milk are of considerable economic
importance as a result of widespread acceptance of traditional cheeses. However, the
substitution of cows' milk for ewes', goats' and buffaloes' milk is a fraudulent practice in the
dairy industry.

In some countries (e.g., Austria, Slovakia), mixed cheese varieties are produced from cows' and
ewes' milk; the maxirnum percentage of cows' milk allowed is 49%. Therefore, food analysts are
challenged not only by milk species identification, but also by the need lar quantitative
determination 01 cows', ewes' and goats' milk in mixtures.

The objective of this study was the quantitative determination of the cow's milk percentage in
Slovak Bryndza sheep cheese. Reference samples of Bryndza cheese produced in winter and j
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summer, respectively, were analyzed according to the EU reference method. Cheese proteins
were separated by isoelectric focusing, and calibration curves were established after
densitometric evaluation of y-caseins. In addition, species identification was performed by
conventional polymerase chain reaction (PCR) as well as quantitative real-time PCR using
species-specific primers.

Usually, the EU reference method is performed as a qualitative technique using reference
samples, which are certified with 0% and 1% of cow's milk, respectively. However, after
densitometric evaluation of y-caseins, a quantitative evaluation of cow's milk percentage was
obtained in mixed-milk Bryndza cheeses, where an inaccuracy up to ± 4% of cow's milk was
found. Conventional PCR was shown to be a qualitative method, although a certain semi-
quantitative estimation could be achieved in some cases. Real-time PCR proved to be a high-
sophisticated technique, which enables the quantitative determination of the cow's milk
percentage in mixed Bryndza cheese samples, but turned out to have an unexpected high error
probability. This was probably due to the fact that DNA-based methods are to be applied for
quantitative adulteration control of mixed cheeses with extreme care, only!

The analytical procedures used were appropriate for the qualitative detection of cows' milk in
cheese of different species. However, quantitative results in adulteration control have to be
understood as approximate values.

Keywords: Sheep cheese, Adulteration, Isoelectric focusing, Real-time PCR
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The recent trend towards a longer keeping ability of pasteurized milk, without the negative
flavour change normally associated with UHT, has resulted in development of extended shelf
life (ESL) milk. The currently used methods to produce ESL milk are microfiltration, direct heat
treatment such as injection or infusion, or in some cases also indirect heat treatment. However,
heating causes a significant loss of organoleptic and nutritional quality (e.g., vitamin destruction,
precipitation of calcium phosphate, denaturation of whey proteins, Mail/ard reaction). Therefore,
different time temperature integrators have been used to evaluate the heat load of ESL milk
products (e.g., the milk enzymes alkaline phosphatase and lactoperoxidase, the whey protein 1).-
lactoglobulin, hydroxymethylfurfural, lactulose, and furosine).

The objective of this study was to improve published RP-HPLC methods for the analysis of
furosine and native B-Iactoglobulin soluble at pH 4.6 in liquid milk using a Symmetry 300 column
(Waters). Native polyacrylamide gel electrophoresis (Native PAGE) and SDS-PAGE were also
used to assess the impact of a thermal process on milk and to distinguish different categories of
heat-treated liquid milk samples.

The established RP-HPLC method enabled the separation of whey proteins within 21 minutes
and was used for quantitative determination of B-Iactoglobulin. Furosine was analyzed by ion-
pair chromatography RP-HPLC within 7 minutes. Native PAGE and SDS-PAGE were well suited
for screening purposes to evaluate different heat loads of heat-treated milk samples. About half
of the samples designated as ESL milk product (n=70) showed B-Iactoglobulin contents lower
than 1.800 mg per litre of milk, which had been discussed as threshold level in Austria. Most of
these ESL milk samples with excessive heat-Ioad had a surprisingly low amount of native, non-
denatured I).-Iactoglobulin « 400 mg/L) and a high furosine content (> 70 mg/100g protein),
which was comparable to that of UHT milk.

Thus, electrophoresis of whey proteins and HPLC of furosine and native, non-denatured B-
lactoglobulin offer fast and reliable tools to evaluate and control the heat load of ESL milk to
minimize the loss of nutritional quality of milk with extended shelf life.

Keywords: ESL milk, I).-Iactoglobulin, Furosine, Electrophoresis
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Autochthonous breeds are increasingly the centre of public interest as part of total biodiversity
preservation strategy programs. Minhota breed, also frequently named Galega, traditionally
originated from the northwest of Portugal (Minho), has been mainly selected on a mixed
aptitude (meat and milk). Recent attempts to encourage their milk activity are taking place by
local associations of producers, encouraged by the increasing public demand for higher quality
milk with increased health effects. Conjugated linoleic acid (CLA) is among the biological active
milk constituents, while cholesterol and saturated fat are regarded as deleterious components.

The aim of this work was to evaluate the conjugated linoleic acid and cholesterol contents in
Minhota milk, while comparing with that of Holstein Friesian breed, the most economically
important in Portugal. For the purpose, a total of 100 samples were collected during a seven
month's period, among several individual producers in the region. Cholesterol was analysed,
after saponification, by normal phase HPLC/UV while CLA and total fat were measured by gas
chromatography.

Despite an apparent higher cholesterol amount in Holstein Friesian milk (11.2 mg/100 mL) when
compared to the Minhota breed (9.6 mg/100mL) the differences are not significant. The CLA
content, however, was found to be higher (P<0.05) in Minhota breed, an important factor in
economical promotion of this product.
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Vitamin E is a group of eight naturally occurring and structurally related vitamers (0-, ~-, y- and
ó- tocopherols and the respective tocotrienols). Known as a powerful antioxidant, vitamin E has
been associated with the prevention of several diseases. Due to its lipidic nature, vitamin E is
present in vegetable oils, including coffee oil.

The aim of this work was to evaluate the roast degree influence in vitamin E contents of coffee
beans (arabica and robusta, the two coffee species of highest agronomical importance) and
respective brews. Therefore, arabica (n=2) and robusta (n=2) coffee beans were separately
subjected to different roasting periods, at 210°C, in order to achieve three different roast
degrees (light, medium and dark). Espresso coffee brews were prepared from each sample to
ascertain the influence of roasting in the vitamin E extractability.

A solid-liquid and a liquid-liquid micro-extraction method were used to isolate vitamin E from
beans and brews, respectively. Chromatographic analysis was performed by normal-phase
HPLC/diode-arraylfluorescence detection.

Only two of the eight vitamers were identified in the samples, namely, 0- and ~-tocopherol.
Vitamin E seems to be relatively stable to the roast procedure, but robusta coffee presented a
higher susceptibility, with a significant (p<0.05) 1055 of tocopherols between the light and the
medium roast degrees (especially for ~-tocopherol). In a general way, an increase in the
extraction efficiency was observed in the medium-dark roasted samples, when compared with



the lightest ones. For darker roasts, however, a reduction in their vitamin E contents was
observed.

Acknowledgments

We thank BICAFÉ for providing the green coffee samples and roasting procedure. Rita Alves is
grateful to Fundac;:aopara a Ciencia e a Tecnologia for a Ph.D. grant (SFRH/BD/ 22449/2005).

Keywords: Vitamin E, Coffee beans, Roast degrees, Coffee brews

[P244]
Speciation Of Zinc In Pumpkin Seeds And Iceberg Lettuce

A. Ovca·'·2, J. Stupar
,Universily of Ljubljana, College of Hea/lh Studies, Department of Sanilary Engineering,

Slovenia, 2University of Nova Gorica, Faculty for Environmental Sciences, Slovenia

Zinc deficiency is recognised as a major nutritional problem worldwide resulting either from low
Zn content of soil and consequently in food or increased human requirements. Zinc absorption
in gastrointestinal tract depends largely on chemical form of Zn and other constituents in the
diet. Therefore speciation of Zn in various food items is of paramount importance in assessment
of its bioavailability. Components used in vegetarian diet are therefore of special interest
because they often contain less bioavailable zinc then meat based die!. The aim of this study is
to identify and characterize zinc species in two different types of vegetal samples: iceberg
lettuce and pumpkin seeds. In this communication the preliminary results are presented. The
total Zn content was determined in both samples after dissolution in HN03 and H202 (Iceberg
lettuce); HN03, H2SO. and H202 (pumpkin seeds) and measurement of atomic absorption in the
air- acetylene flame. Following ultra-turrax treatment of sample-water suspensions the
distribution of zinc between the water soluble and insoluble cell fraction was determined.
Further investigation was focused on water soluble fraction. Therefore ultra-filtration was
employed to separate water soluble zinc into several fractions of different molecular mass.
Centrifuge filter tubes with cellulose low binding membranes were used for that purpose.
Results showed that approximately 80 % of zinc in both sample types is present in fractions of
molecular mass smaller than 3000 Da. Considerable amounts of zinc were also found in fraction
of molecular mass larger than 100.000 Da. Zinc concentration in water soluble sample solutions
was measured by Flame Atomic Absorption Spectrometry. Further separation and
characterisation of Zn species in low molecular weight fraction «3000 Da) is in progress,
employing ion exchange liquid chromatography and HPLC-MS techniques.

Keywords: zinc, speciation, pumpkin seeds, iceberg lettuce
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Introduction: Adiponectin gene is known to modulate adiponectin concentrations which have a
role in diabetes mellitus (DM) development. This study was performed to investiga te the
association of adiponectin level with the dietary, anthropometric, and biochemical factors
according to adiponectin SNP 276G -4T in Korean type 2 DM.

Methods: The subjects were 847 patients aged between 40-80 years. Adiponectin genotyping
was conducted by PCR-RFLP. Anthropometric and biochemical profiles were assessed and
dietary intakes were assessed by food frequency questionnaire.

Results: The prevalence of G/G, GIT, and TIT genotype was 45.8%, 45.6%, and 8.6%,
respectively. For the results of the association analysis, adiponectin level was negatively
correlated with insulin (r=-0.183, p<0.05), c-peptide (r=-0.238, p<0.01 l, and triglyceride (r=-
0.257, p<0.01l in the G/G genotype. In the subject with GIT genotype, adiponectin level was

negatively correlated with BMI (r=-O 170, p<0.05), triglyceride (r=-0.216, p<0.01), and MDA (r=-
0.225, p<0.01). In the TIT genotype, adiponectin level was inversely correlated with weight (r=-
0.467, p<0.05), BMI (r=-0.480, p<0.05), and insulin (r=-0.513, p<0.05). For dietary intake,
adiponectin level was positively correlated with intake of iron (r=0.129, p<0.05), vitamin' B6
(r=0.118, p<0.05), and folate (r=0.110, p<0.05) in the G/G genotype. No correlation was seen in
the GIT genotype. In the TIT genotype, adiponectin level was positively correlated with intake of
iron (r=0.252, p<0.05), vitamin B2 (r=0.261, p<0.05), vitamin E (r=0.251, p<0.05), and folate
(r=0.324, p<0.05).

•••••••••••••••••••••••••••••••••••

Discussion: Our results suggest that the association of serum adiponectin level with dietary,
anthropometric, and biochemical factors may differ by genotype. In particular, the association
between adiponectin level and dietary intake and obesity indicator was strongly shown in the
TIT genotype. These results imply the need for different dietary and physical management
regime according to adiponectin genotype to lower serum adiponectin level in Korean type 2
DM patients.

Keywords: adiponetin, adiponectin SNP 276G> T, Type 2 Diabetes Mellitus, dietary factors
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Introduction

Flavonoids are plant-specific secondary metabolites and are plentifully in common fruits and
vegetables. Are they micronutrients or not? The answer depends on if and to which extent they
are absorbed from the gut and penetrate in peripheral tissues. Due to their chemistry, their
passage through cellular barriers requires membrane transporters, so far mostly unidentified.
We have investigated the involvement of the organic anion membrane carrier bilitranslocase in
absorption and tissue distribution of flavonoids stepwise.

Methods

The first step was to test whether rat liver bilitranslocase interacted with flavonoids [1, 2]. The
second one consisted in investigating the expression of bilitranslocase in extra-hepatic tissues
[3-5]. The third one was to directly assess flavonoids uptake into various cell lines and the
inhibition caused by anti-sequence bilitranslocase antibodies [5, 6]. The fourth step was to
explore the expression and function of bilitranslocase homologues in plant species [7, 8].

Results

Bilitranslocase has been found to be a flavonoid-specific hepatic transporter, preferring
anthocyanins over flavonols [2]. It has been found to be expressed in the gastro-intestinal tract
[3], in the vascular endothelium [5] and in the kidney [9]. The uptake of flavonoids into cells
has been found to be strongly dependent on bilitranslocase [5, 6, 9]. Beside in animals,
bilitranslocase has been found in anthocyanin-Iaden plant cells, such as in carnation petals [7]
and in grape berries [8].

Discussion

Though the cellular uptake of flavonoids might be mediated by more than one transporter,
bilitranslocase is so far the only carrier known to mediate that of anthocyanins. 115 role in the
cellular uptake of quercetin is also becoming clear, challenging the idea that this aglycone
enters cells by passive diffusion. Mammalian bilitranslocase seems to stem from a more ancient
plant homologue, suggesting that flavonoid transport is a vital function also for animals.

1. Passamonti, S., Vrhovsek, U. & Mattivi, F. (2002) The interaction of anthocyanins with
bilitranslocase, Biochem Biophys Res Commun. 296, 631-6.
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Montado is an agro-silvo-pastoral system characteristic of the Portuguese southern province of
Alentejo. Nowadays, significant areas of this ecosystem are being converted into big game
hunting reserves. The Iberian red deer (Cervus elaphus hispanicus) is simultaneously well
adapted to this ecosystem, widely appreciated as a game trophy and by their mea!. However,
there is very little knowledge regarding the meat quality Irom Iberian deer raised in the Montado
ecosystem. Therefore, the objective of this study was to evaluate the Montado's venison
intramuscular fat nutritional quality.

Twenty adult Iberian red deers shot during the morning period, in the winter season, were used.
Sampling was performed during afternoon, by removing the psoas major muscles, which were
transported under refrigeration to the laboratory and processed. The total lipid content was
measured gravimetrically, the cholesterol content was determined by HPLC, while the fatty acid
composition was analyzed by GC-FID.

Montado's venison contains 9.9±2.9 mg of intramuscular fat (mg/g of meat) and 0.56±0.04 ~g of
cholesterol (~g/g of meat). The most important fatty acids of intramuscular fat were Palmitic
(17.7±3.9%) and Stearic acids (20.3±2.5%) as SFAs, Palmitoleic (3.2±1.4%) and Oleic acids
(15.8±2.4%) as MUFAs, Linoleic (15.1±4.3%) and Araquidonic acids (7.6±2.8) as PUFAs.
ConsequenUy, the SFA is the predominant fatty acid family in venison intramuscular fat (43±5.9

% of total fat), the PUFA family is the second most important family in venison intramuscular fat
(30.2±8.0 % of total fat), while MUFA family is the third most important (22.2±3.7 % of total fat).

The evaluation of fatty acids nutritional ratios, with values of 3.52 for the n-6/n-3 and 0.74. for
PUFAlSFA ratios, shows that venison can be considered an healthy meat according to
recommendations of Health Organizations, who stated that n-6:n-3 and the PUFA:SFA ratios in
human diet should be bellow 4 and above 0.45, respectively.

Keywords: Fatty acids, Cholesterol, Venison, meat quality
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The Portuguese Montado closely resembles the Spanish Dehesa, and both represent an
ancient human-modified ecosystem, characterized by savannah-like grasslands scattered with
cork and holm oak woodlands. Montado agricultural practices are being abandoned and
considerable areas were already converted into game hunting reserves. The wild boar is an
integrant specie of Montado, being well adapted to the ecosystem, simultaneously it is quite
appreciated as an hunting trophy and its meat has plenty appreciators among the Portuguese
population.

Twenty-five wild boars were gathered from two hunting reserves. Psoas majar muscles were
collected and transported under refrigeration to the laboratory and processed. The total lipid
content was measured gravimetrically, the cholesterol content was determined by HPLC, while
the fatty acid composition was analyzed by GC-FID.

Montado's wild boar tenderloin contains 4.6±1.6 mg of intramuscular fat (mg/ 9 of meat) and
0.57±0.04 ~g of cholesterol (~g/g of meat). Intramuscular fatty acid composition is comprised
mainly by Palmitic acid (20.6±1.5%) and Stearic acid (10.7±1.1%) as SFAs, Palmitoleic acid
(2.1±0.9%) and Oleic acid (38.8±4.4%) as MUFAs, Linoleic acid (16.8±3.6%) and Araquidonic
acid (4.6±1.75) as PUFAs. ConsequenUy, the MUFA is the predominant fatty acid family in wild
boar inlramuscular fat (41.6±4.9 % of total fat), the SFA family is the second most important
family in wild boar intramuscular fat (33.9±2.0 % of total fat), while PUFA family is the third most
important (23.7±5.1 % of total fat).

The evaluation of fatty acids nutritional ratios, with values of 14.9 for the n-6/n-3 and 0.7 tor
PUFAlSFA ratios, shows that wild boar meat is in agreement with nutritional recommendations
of Health Organizations, for the PUFAlSFA ratio but in disagreement for the n-6/n-3 ratio, since
it was stated by the Health Organizations that human diet should be bellow 4 and above 0.45,
respectively.

Keywords: Fatty acids, Cholesterol, wild boar, meat quality
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IRON OEFICIENCY ANO ANEMIA IN CHILOREN UNOER FIVE IN SOFIA CITY

L. Rangelova', S. Petrova
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Introduction: The purpose of the study is to evaluate the prevalence and magnitude of anemia
and iron deficiency (ID) in infants and children under five years old in Sofia city and their relation
with child growth.

Methods: A cross-sectional population-based survey was conducted in 2007. The sample
representative for the capital included 636 children aged O-59 months. Anemia was assessed
by hemoglobin (Hb) concentration from finger-prick blood samples. Iron status indicators (Hb,
haematocrit, serum ferritin, ,iron, transferrin receptors, red cell indices and CRP) in venous



blood of sub sample comprised 189 children aged 1-5 years were sludied. Anlhropometric
measurements were taken and children's growth stalus was evaluated by indices weight-for-
age, heighl-for-age and weighl-for-heighl according to WHO Child Standards and crileria.

Results: The prevalence of anemia in children aged 6-59 monlhs was 9.1% (Hb<11g/dL). Iron
slalus in sludied children showed: 14.8% ID and 5.29% iron deficiency anemia (IDA). The
prevalence of underweighl among infanls and children from lotal sample was 2.3% (range .1 -
9.5% in differenl age/gender groups), wasting - average 5%, stunling - 4%. Growth faltenng
was significantly associated wilh IDA.

Discussion: The study provides reliable data on the prevalence and magnitude of IDA in young
children in Sofia city and ils negative influence on the child growth. IDA among young children
represents a public heallh concern and effective measures for prevenlion and control of IDA
should be implemented.

Key words: children, iron deficiency anemia
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two bioactive compounds from citrus fruits
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Hesperelin (Hesp) and Naringenin (Nar) are two antioxydant polyphenols from citrus fruils
exhibiling several health effects. Enzyme-linked immunosorbent assays (ELlSAs) for Hesp and
Nar were developed for quantitative determination of these polyphenols in foodstuffs and
biological samples.

For this purpose, four carboxylic acid haplens were synthesized, two for Hesp and two for Nar
with a spacer arm (Iength 4 or 6 carbons) on the hydroxyl group on the C7 position. They were
coupled to bovine serum albumin (BSA), and the coupling efficiency was assessed by. MALDI
mass spectrometry. Polyclonal antibodies were generaled againsl the BSA conjugates.
Additional conjugates of Hesp and Nar haptens were generated with swine thyroglobulin (Thyr).

ELlSAs were developed based on a compelition between free flavanones and immobilized
flavanone-Thyr conjugates for specific anlibodies. Owing to sensitivity of the assay, only one
antibody for each flavanone was retained. For Hesp and Nar, IC50 of the standard curves :were
1.95 ng mL" and 0.98 ng mL" respectively i.e. 1.29 pmol/well and 0.72 pmol/well respectlvely.
For Hesp intra-assay and inter-assay variations were 10.24 % and 10.53 % respectively: For
Nar intra-assay and inler-assay variations were 10.03 % and 10.79 % respeclively. Speclficlty
tests for Hesp did not show any significant cross reaction wilh any other flavonoid tested when
tor Nar a significant cross reaction was noticed for liquiritigenin and eriodictyol. These cross
reactions were significantly reduced when heterologous assays conditions were used.

The assays were validated by measurements performed on diets enriched in known
concentralions of Hesp or Nar. Mice plasma and urine samples from animals fed different diets
containing or nol the target compounds were also assayed. The validalion included

comparisons between ELlSA and HPLC coupled lo CoulArray detection. Parallelism of urine
dilution range and pure flavanone standard curves were tested showing no significant cross-
reactions wilh other urine metabolites.

••••••••••••••••••••••••••••••••••••
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Glycilein is one of the soy phyloestrogens. It exhibils eslrogenic and anti-eslrogenic activities
participating to well-being improvement of post-menopausal women. Enzyme-linked
immunosorbent assays (ELlSAs) were developed for rapid and low cost measurement of
glycilein content in foodstuffs, in food supplements based on soy exlracts and in biological
fluids.

Two carboxylic acid haptens of glycilein were synthesised, wilh a spacer arm at the C2 position.
They differed in the length of the spacer arm, with the lenglh of the spacer arms being 3 or 4
carbon atoms, and named 6.3-Glycitein- and 6.4-Glycitein haplens, respectively. The different
haptens were coupled lo bovine serum albumin (BSA), and the coupling efficiency was
assessed by MALDI mass spectrometry. Polyclonal antibodies were generated against Ihe BSA
conjugates. An additional conjugate of M-Glycitein hapten was generated with swine
thyroglobulin (Thyr). IC50 of the standard curves was 15.6 ng mL" wilh anti-6.3-Glycitein and
62.5 ng mL" with anli-6.4-Glycitein i.e. 10.9 pmol/well and 44 pmol/well, respeclively. Wilh the
6.3-Glycitein antibody, inter-assay and intra-assay variations were 12.2 % and 11.5 %
respeclively. Specificity tests did not show any significant cross reaction wilh any other soy
isoflavone. This specificity is not influenced by Ihe length of Ihe spacer armo

The assay was validated by measurements performed on plasma samples as well as on soy-
based foodstuffs and on soy-based food supplements. Our ELlSA is suitable for high throughput
screening of glycitein levels in epidemiological studies. It can also be used by food
manufacturers to check their materials before and after processing.

Keywords: phy1oestrogens, glycitein, soy, ELlSA
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Aqueous Extract
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Dietary proteins have recently been associated with a wide range of nutritional, funclional and
biological properties. Nutritionally, proteins are a source of energy and amino acids - which are
essential for growth and maintenance. Functionally, proteins contribute to physicochemical and
sensory properties of various protein-rich foods. Furthermore, many dietary proteins exhibit
specific biological properties - which turn such components into potential ingredients of
functional foods. Many of these properties are attribuled lo physiologically active peptides
encrypted in the proteins themselves. Whey proteins have been the focus of extensive scientific
research - which has proven its biological interest, and elucidated its health-enhancing effects.
Therefore, Ihey can be used in formulation of innovative food products, wilh a higher added
value. There is accordingly an increased interest in finding new uses of food industry by-
products (viz. whey) - so as lo avoid extensive negative implications upon the environment
following plain disposal.



•••••••••••••••••••••••••••••••••••

This work included production of peptide extracts via enzymatic hydrolysis of bovine whey
proteins using Cynara cardunculus aqueous extract - followed by identification via LC-MS.
Optimal performance was found at 3% (v/v) commercial crude extract of C. cardunculus,
followed by hydrolysis for 3 h at 55°C and pH 5.2; this led to a hydrolysis degree of 60-75 % of
a-La, but essentially no hydrolysis of ¡3-Lg.

Identification of peptides indicated that the peptide MAIPPKKNDQD (106-115) - potential by
implicated in controlling blood hypertension, was present; the peptide TVQVTSTAV (161-169)
- potential by responsible for antitrombotic activity; and MAIPPKKNDQD (106-115) -
comprises sequence analogues to fragment (400-411) of the fibrinogen y-chain.

Keywords: whey, hydrolysis, biopeptides, cynara cardunculus
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Background: The prevalence of chronic diseases of lifestyle in urbanised black South Africans is
linked to their adoption of a Westernised diet at the expense of a prudent traditional diet
containing considerable amounts of dark-green leafy vegetables (morogo).

Objective: To determine the concentrations of saturated and polyunsaturated fatty acids and
folate in morogo vegetables aimed at broadening the fragmentary nutritional database and
promote their consumption.

Design: Samples of different species of wild/domesticated morogo vegetables were analysed
using GC-MS for fatty acids determinations and a microbiological assay to measure folic acid.

Results: Palmitic acid was the predominant saturated fatty acid ranging in concentrations from
421 to 662 mg/100g dry mass. Linoleic acid (18 : 2n - 6) concentrations varied between 111
and 506 mg/100g and that of linolenic acid ((18 : 2n - 3) between 754 and 1630 mg/100g giving
a linoleic to linolenic acid ratio of 1 : 3.4 and 1 : 8.9. Folate contents varied between 72 to 217
J.lg/100g(fresh weight).

Conclusion: Morogo vegetables are low in saturated fatty acids and contain linoleic acid and
linolenic acid in health-beneficial amounts. Folate contents varied considerably, but compared
favourably with that of commercially grown spinach and swiss chard respectively reported as
195 and 52 J.lg/100gfresh weigh!. Low intakes of meat and consumption of morogo vegetables
on a daily basis contributes towards high intakes of linolenic acid and folates. This prudent diet
could contribute towards the low incidence of chronic Westernised lifestyle-associated diseases
compared to their urban counterparts that have a preference for foods high in animal fat and
plant-derived oils high in linoleic acid.

Keywords: morogo vegetables, folate contents, polyunsaturated fatty acids, health benefit

[P254]
Accumulation of grape polyphenols in the rat kidney

A. Vanzo", M. Terdoslavich2, S. Passamonti2
'Agriculturallnstitute of Slovenia, Slovenia, 2University of Trieste, Italy

Introduction

Grape polyphenols comprise both flavonoid and non-flavonoid compounds. They are essential
constituents of wines, conferring them technological properties that are highly evaluated by
consumers, with a final impact on wines' market value. Besides that, grape polyphenols are
attracting the interest of nutritionists, because it seems that they protect against many chronic
diseases (cardiovascular, neurodegenerative, neoplastic and inflammatory). Wine polyphenols

have been intensively investigated for their biological effects on experimental animals.
Knowledge about their absorption, bioavailability and tissue distribution is however still
incomplete. In our studies we have investigated the fate of two types of grape polyphenols in
the rat, i.e. anthocyanins (flavonoid pigments in red wines) [1] and hydroxycinnamates (the most
abundant non-flavonoid polyphenols in wines) [2].

Methods

Pure anthocyanins or hydroxycinnamates were introduced into the ligated stomach of
anaesthetized rats. Shortly after (10-30'), their tissues were sampled and processed for HPLC-
DAD analysis.

Results

Both classes of compounds were rapidly absorbed from the stomach into the blood and
accumulated in the kidney. The main phase-two metabolism in such early time window was
methylation at the level of their catechal moieties.

Discussion

These findings point to the fact that the urinary elimination of grape polyphenols does not result
in just glomerular filtration (i.e. a passive event), but it is also based on a more complex
sequence of events taking place at the level of the renal tubule, inciuding: a) carrier-mediated
uptake from the blood into the kidney tubular cell, b) methylation and c) carrier-mediated
transport into the tubular lumen. These steps contribute to the efficient extraction of polyphenols
from the blood and their excretion via the urine. However, more research is needed to elucidate
the tubular metabolism of grape polyphenols, inciuding their membrane transport, since such
pathways might be shared with some commonly used drugs, thus affecting their
pharmacokinetics.

1. Vanzo, A., Terdoslavich, M., Brandoni, A., Torres, A. M., Vrhovsek, U. & Passamonti, S.
(2008) Uptake of Grape Anthocyanins into the Rat Kidney and the Involvement of
Bilitranslocase, Mol Nutr. & Food Res. in press.

2. Vanzo, A., Cecotti, R., Vrhovsek, U., Torres, A. M., Mattivi, F. & Passamonti, S. (2007) The
fate of trans-caftaric acid administered into the rat stomach, JAgric Food Chem. 55, 1604-11.
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The presence of terpenoids has been described in the essential oils extracted from the seeds of
the S. terebinthifolius (Jain et al., 1995). Essential oil extracts from this plant showed free
radical scavenger activity in lipid peroxidation studies (Velasquez et al. 2003). The objective of
this research was to evaluate the effect of dietary supplementation of the red aroeira essential
oil and vitamin E on the oxidative stability (TBARS) of broiler breast and thigh mea!. Four
hundred day-old male Cobb chicks were used in a completely randomized experimental design
with five treatments and five replications: a control diet (with 20 mg of vit E/Kg); this diet
supplemented with 100 mg of ethoxyquin/kg; or 200 mg of vit E/kg; or 4g of red aroeira oil/kg; or
4g of red aroeira oil plus 200 mg of vi!. E/kg. The essential oil extracted by hydrodistillation from
the red aroeira seeds had as main components 4-terpineol, a-terpineol a-pinene and limonene.
Samples of meat were kept frozen at - 20° C for 70 days befores TBARS assay. The lowest
TBARS value was observed on the frozen meat of birds fed the diet with 4g of aroeira oil plus
200 mg of vil. E. Meat from birds fed diet with the synthetic antioxidant ethoxyquin had TBARS
values lower than that of birds fed the control diet but higher (P< 0.05) than that of birds fed diet
with aroeira oil plus vit E. Meat from birds fed diet with 200 mg of vit E/kg had a lower lipid



oxidation when compared with that 01 birds led the control die!. These results showed that the
best lipid antioxidant stability was observed on the meat 01 birds led diets with aroeira oil plus
vi!. E showing an synergistic action between the red aroeira oil and the vi!. E.
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Recently several reports have shown that conjugated linoleic acid (CLA) has the potential to
reduce lat deposition on the animal carcass (Akahoshi et al., 2003). The aim 01 these studies
was to investigate the required length 01 CLA supplementation on the diets 01 lemale broiler
chicks to obtain reduction on lipid deposition 01 poultry meats and giblets. Three studies were
carried out using each 160 lemale Ross broiler chicks, in a completely randomized lactorial
design (2 x 2) that is, two oil sources ( soybean or canola oil) and two levels 01 CLA (0.0 or
0.5g/100g). In all experiments lour replicates 01 10 birds were used. Birds were started on
experimental diets at 21, 28 or 35 days 01 age in experiments 1, 11 or 111, respectively. For all
three length 01 leeding period used in these studies, birds led canola oil diets had a greater lipid
deposition when compared to birds led soybean oil diets (P<0.05, Table 2). According to Blake
& Clark (1991) and Clark (1993) the supplementation 01 the broiler's diet with polyunsaturated
latty acids (PUFAs) reduced the hepatic lipogenesis. In experiment 1, 21-48 days 01 age, the
CLA supplementation produced a reduction in lipid content 01 the thigh, liver, heart and gizzard
tissues (P<0.05). In this period, it was also detected a reduction (P<0.05) in the total plasma
triglycerides (31.41a mg/dL versus 20.87b mg/dL) and VLDL (6.28a mg/dL versus 4.17b mg/dL)
with CLA supplementation. It has been reported that the use 01 CLA in the diet 01 broilers is
associated with a reduction in plasma VLDL (Latour et al., 2000). According to Hermier (1997)
to reduce the lat deposition in broilers carcass it is also necessary to reduce VLDL. In
experiments 11 and 111 there was not a clear response to CLA.
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Alterations in the lipid concentration by CLA supplementation may also result in changes 01 the
oxidative stability 01 tissues. lanini et al. (2006) observed that CLA supplementation produced a
reduction on lipid oxidation in the thigh meat 01 broilers led soybean or canola oil, during the first
50 days 01 storage 01 Irozen mea!. Breast meat had a longer storage stability. The aim 01 these
studies was to investigate the required length 01 CLA supplementation on the diets 01 lemale
broiler chicks to obtain improve on oxidative stability. Three studies were carried out using each
160 lema le Ross broiler chicks, in a completely randomized lactorial design (2 x 2) that is, two
oil sources ( soybean or canola oil) and two levels 01 CLA (0.0 or 0.5g/100g). In all experiments
lour replicates 01 10 birds were used. Birds were started on experimental diets at 21, 28 or 35
days 01 age in experiments 1, 11 or 111, respectively. The source 01 CLA contained -60%
conjugated isomers, as a 50:50 mixture 01 18:2 cis-9, trans-11 and 18:2 trans-10, cis-12. The
control diets had 4% 01 soybean or canola oil. CLA supplementation levels were obtained by
isometrically replacing soybean or canola oil in the control diets. In general, led canola oil diets
had a higher malonaldehyde content observed in the Irozen thigh and breast meat 01 birds at
60,90 and 120 days 01 storage time (P<0.05). In experiment 1, the supplementation with 0.5%
01 CLA resulted in a lower oxidative status lor the thigh and breast meat during the 60, 90 and
120 days 01 storage. Du et al. (2000) reported an improvement in the oxidative stability 01 broiler
meat by CLA supplementation in the die!. In experiments 11 and 111 there was not a evident
response to CLA.
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Carvacrol and thymol are the main compounds responsible lor the antioxidant activity Irom the
oregano oil (Yanishlieva et al., 1999). The oxidative stability 01 animal tissue lats is affected by
the concentration 01 alpha-tocopherol that is directly affected by dietary supplementation (Wen
et al., 1997). The objective 01 this study was to evaluate the effect 01 dietary supplementation
with oregano oil and vitamin E on the oxidative stability (TBARS) and vitamin E deposition in the
meat 01 broiler chicks. A total 01 288 day-old male Cobb chicks distributed in 36 boxs (8
birds/box) in a completely randomized experimental design were used. Six experimental diets
were used: control diet (20 mg 01 vitaminE/kg), diets with 0.5 or 1.0 9 01 oregano oil/kg, diet with
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200 mg of vitamin E/kg and diet with 200 mg of vitamin E plus 0.5 or 1.0 9 of oregano oil/kg.
Supplementatlon wlth 200 mg of vltamln E/kg reduced lipid oxidation on thigh and breast meat
when compared to the control diet fed birds (P<0.05). Oregano oil supplementation also
reduc.ed lipid oxida tian on the thigh and breast meat (P< 0.05) but less than observed with
vltamln E supplemented birds.vitamin E deposition in the thigh and breast meat was increased
by supplementation with 200 mg of vit E when compared to control diet birds (P< 0.05). There
was a slnerglc effect between Vlt E and oregano oil supplementation on the deposition of vit E
on the thlgh and .breast meat (P< 0.05). Papageorgiou et al (2003) also reported that
supplementatlon wlth 200 mg/kg of oregano oil produced a significant increase on vit E
deposition on the breast and thigh mea!.
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Introduction;. the study aimed to evaluate the outcome of nutrition training at level 2-4 of
students dunng the penad June .2006-June 2008. The nutrition training studied was designed to
glve an understandlng of nutntlon. to those Involved in the care, catering or food production
Industry. The level 2 nutntlon tralnlng comprises a course of study of 6-10 hours, the level 3
reqUlres 24 hours study and the level 4 requires 40 hours study. At the end of the course the
students are assessed by an examination. The awarding bodies are the Royal Society of the
Promotlon of Health and the Royal Institute of Public Health.

Methods; numbers of students trained by Nutrition and Dietetic Services for the level 2-4
courses were evaluated and summarised. As part of the evaluation students were asked how
they were using the information learn!.

Results; 32 students were trained at level 2, 216 at level 3 and 78 at level 4. At level 4 the
students were tr.ained environ~ent~1 he~lth officers (72%), fitness instructors (10%), catering
managers In vanous organlsallons Includlng the prison service, hospital and care organisations
(15%), charity work~rs, re!'resentatives from the armed torces nurse managers and staff in food
productlon compames (3 Yo). At level 3 the students had similar backgrounds but the majority
were from the catering or fitness sectors. At level 2 all of the students were from the catering
Industry.

Oiscussion; Students found the course invaluable in providing an understanding of nutrition.
They then used the knowledge to improve menus, recipes, train other staff in nutrition, provide
expertlse to vanous groups such as the elderly or prisoners. The level 2-4 training in nutrition
enables Individual to acqUlre a greater understanding of nutrition which they can then implement
in their work situation

Keywords: Nutrition, training
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The iron incorporated into foods systems confronts oxidation and precipitation, resulting in both
its reduced bioavailability and modification of the functionality of other foods components such
as proteins. So, the use of chelates-iron such as ferrous bisglycinate in food systems represents
a field of growing interest, because of the iron would be protected from reacting with proteins.
The purpose of this study is to investigate the effect of chelates-iron compounds on interfacial
properties of both beta-Iacotoglobulin and caseins respectively, at an oil/water interface at 20'C.
Measurements were performed using a dynamic drop tensiometer for 5,OOOs.The aqueous bulk
phase is an imidazole/acetate buffer (1mM), containing 11x1O·3 gIL protein, and 0.2 IJM
chelates-iron compounds. As compared to beta-Iactoglobulin, caseins appeared as the best to
decrease the interfacial tension, at pH 6.5, 3.5 and pH2 respectively. NaFeEOTA increased the
rate of tension lowering of caseins at both pH 6.5 and pH 3.5. The rate of tension lowering of
caseins was inhibited by Fe-bisglycinate at pH 6.5 but was improved at pH 2. Fe-bisglycinate
has no influence on interfacial properties of ~-Iactoglobulin, at both pH 6.5 and pH2. These
results would permit to define effective strategie for controlling emulsifying properties of proteins
of iron-rich emulsions.

Keywords: chelates-iron, milk proteins, surface active properties, oil/water emulsion
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Over the last years has been a growing interest in natural isoflavones, phytoestrogen like, due
to its potential health benefit in age-related and hormone-dependent diseases, including
cancers, menopausal symptoms, cardiovascular diseases, and osteoporosis. Isoflavones are
synthesized predominantly in legumes such as red clover (Trifolium pratense L.).

Regarding the identification and quantification of isoflavones, the analytical methods usually
employ LC-MS or HPLC with UV, fluorescence or diode-array detection, after sample
preparation. In many cases, sample preparation adopted requires intensive manipulation,
rendering them too much time- and material- consumption. The development of faster, less cost
effective and environmentally-friendly procedures is therefore a pressing demando The Matrix
Solid-Phase Oispersion (MSPO) is a modern extraction technique that simultaneously disrupts
semi-solid and solid samples and extracts the target compounds. So, it leads to meet the above
requirements for the isolation of different types of drugs, micro-contaminants and naturally-
occurring compounds from a wide variety of samples.

The aim ot this work was to develop a MSPD procedure for a quick extraction of 13 isoflavones
in Trifolium pratense leaves followed by HPLC-diode array quantification. The matrix (0.5 g) was
dispersed in C'8 (2 g) and packed into an empty SPE column containing a polyethylene frit at
the bottom. Isoflavones were then extracted with solution of dichloromethane: methanol (75:25
v/v) and injected in the HPLC. The MSPO procedure was shown to be linear over a wide range
of concentrations and reached limits of detection usually in low ng/g. Recoveries range from 73
to 117 % with relative standard deviations (RSD) ranging from 5 to 10% for all analytes. The
applicability of the proposed method to detect and quantify isoflavones has been demonstrated
in the analysis of 300 real samples.

Acknowledgments: T. Visnevschi-Necrasov and S. C. Cunha are grateful to Funda9ao para a
Ciencia e Tecnologia (BD/31734/2006) and (BPD/41854/2007).
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A plant functional food quality control applied to phenolic content

Z. Gazdik*, V. Reznicek, V Adam
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Present situation of increasing global evidence of cardiovascular and neurodegenerative
diseases (NDD) suggest the necessity of precaution of the diseases. Conventional therapeutic
strategies, neither a new pharmaceuticals have not changed the situation of increasing number
of medicated patients. Several phenolic compounds are a group of bio-active plant secondary
products daily available in human diet. In present study, a phenol rich extracts from less
common fruit species: Blue Honeysuckle (Lonicera edulis Turc. Ex Freyn.), (Lonicera
kamtschatica L.) and Saskattoon fruit (Amelanchier alnifolia Nutt.), (Amelanchier Canadensis L
.) grown in Mendel University of Agriculture and Forestry, was obtained and analysed to study
their anti-inflammatory and neuroprotective effects and their content. High performance liquid
chromatography with UV-VIS and electrochemical detection (HPLC-UV-VIS-ED) had been
employed to analyse the fruits' extracts. The difference of UV-VIS ED detection was
considerable. It was observed that several berries appears to be a valuable source of protective
phenols due to highest total content of bio-active phenols (more than 300 mg per 100 9 of fresh
weight). According to the observed results, it appears that phenolic-rich fruit may have the
potential for the prevention of cardiovascular and NDD diseases with reactive oxygen species
damage relationship.
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Present situation of increasing global evidence of cardiovascular and neurodegenerative
diseases (NDD) suggest the necessity of precaution of the diseases. Conventional therapeutic
strategies, neither a new pharmaceuticals have not changed the situation of increasing number
of medicated patients. Several phenolic compounds are a group of bio-active plant secondary
products daily available in human diet. In present study, a phenol rich extracts from less
common fruit species: Blue Honeysuckle (Lonicera edulis Turc. Ex Freyn.), (Lonicera
kamtschatica L.) and Saskattoon fruit (Ame/anchier alnifolia Nutt.), (Amelanchier Canadensis L
.) grown in Mendel University of Agriculture and Forestry, was obtained and analysed to study
their anti-inflammatory and neuroprotective effects and their content. High performance liquid
chromatography with UV-VIS and electrochemical detection (HPLC-UV-VIS-ED) had been
employed to analyse the fruits' extracts. The difference of UV-VIS ED detection was
considerable. It was observed that several berries appears to be a valuable source of protective
phenols due to highest total content of bio-active phenols (more than 300 mg per 100 9 of fresh
weight). According to the observed results, it appears that phenolic-rich fruit may have the
potential for the prevention of cardiovascular and NDD diseases with reactive oxygen species
damage relationship.
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Cucumber Pickling
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Industrialiiation Unit, Desert Research Center, Egypt

The essential oil of marjoram (Origanum majorana L.) grown in Egypt was extracted by steam
distillation. Gas liquid chromatography (GC) analysis for its constituents was carried out. The
essential oil was examined for its antimicrobial activities against four strains of fungi, two strains
of yeasts and two strains of bacteria. In addition, the effect of storage conditions on physico-
chemical properties of the essential oil was investigated. Moreover, the effect of adding different
concentrations of the essential oil on improving sensory properties of pickled cucumber was
also studied. The data showed that, the marjoram essential oil was rich in linalool (20.98 %),
limonene (16.78 %), and ~- pinene (12.49 'lo) p-cymene (10.88 %), o-pinene (9.69 %) and 1,8-
cineol (6.84 %). The identified compounds are representing 83.42 % of the total essential oil.
Marjoram essential oil totally inhibited Aspergillus niger, Aspergillus flavus, Fusarium moniliform
and Penicillium expansum at concentrations of 300-400 ¡JI1100 mi medium, while it inhibited
Pichia anomala and Rhodotorula minuta at concentrations of 100 and 120 ¡JII disc, respectively.
The minimum inhibitory concentrations were 100 and 160 ¡JII disc against Bacillus cereus and
Escherichia coli, respectively. The data also showed that , the oil samples stored at room
temperature about 30°C had a remarkable effect on the properties of the oil as compared with
those samples stored in refrigerator temperature. A sensory testing of pickled cucumber proved
that, the addition of marjoram essential oil concentrations (100-160 ¡J1/100 mi brine solution)
gave higher scores for taste, texture, appearance, flavor and color than that of lower
concentrations (60 and 80 ¡J1/100 mi brine solution). On the contrary, the control sample had
the lowest scores for most sensory properties.

Keywords: Marjoram essential oil, Antimicrobial activities, Physical and chemical properties ,
pickled cucumber
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The paper deals with the optimization of solid phase micro-extraction (SPME) for the
determination of volatile compounds responsible for the Kama aroma. Kama is a traditional
Estonian food - finely milled powder mixture of roasted barley, rye, oat and pea flour (Kama
flour) mixed with sour milk and sweetened with sugar (Kama drink). Kama drink is mostly
enjoyed for breakfast or between courses.

SPME is a simple, solvent-free, fast, sensitive and relatively inexpensive method for aroma
analysis based on the adsorption/absorption of volatile compounds onto a coated fiber (fused
silica, metal alloys) that is followed by thermal desorption in gas chromatographywith mass
detection (GC-MS). The aim of the study was to optimize a SPME method changlng several
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factors influencing the equilibrium of the aroma compounds between the sample and the fiber
(fiber type, amount of the sample, addition of water and salt, extraction time and temperature)
and to identify the compounds which make Kama aroma.

For the identification of the odour active compounds the SPME method was used in
combination with gas chromatography-olfactometry (GC-O) where the human nose is used as a
sensitive and specific detector for odour active compounds. For a positive identification the
calculation of retention indices in combination with the odour impression of pure reference
compounds in a comparable concentration, and the mass spectrum was used. In the case of
compounds with very high odour activities the retention index and the odour impression of the
reference compounds was used for identification.

The optimized extraction conditions (extraction of 1,5g pure Kama flour in 20 mi vial s, 65 °c, 30
min with 85 ¡lm Car/PDMS fiber) of GC-qMSD lead to the successful identification of 89
compounds. The main components found with the GC-O which made the key odor-active
compounds (27), were mainly pyrazines coming from Maillard reaction.

Keywords: SPME, Kama, GC-Olfactometry, Pyrazines
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Introduction. Flavour is one of the most significant attributes of food products. Aroma of honey
and beebread is formed by volatile compounds, which may come from the nectar or honeydew
collected by bees; consequently it may largely depend on the plant of honey origino Additionally,
flavour constltuents may be formed by the honeybee, as well as during thermal processing
and/or storage of honey.

The main task of this work was to compare the volatiles of honey and beebread collected in
Lithuania.

Methods. Nine samples of rape honey and one sample of beebread were obtained from
apiarists in the central part of Lithuania. Analysis of volatile compounds extracted from the
headspace of sample by solid phase mixroextraction (SPME) and analyzed by GC-MS.

Results. 73 different volatile compounds were identified in the tested honey samples and 32
compounds - in beebread. They involve different classes of chemical compounds, including
alcohols, ketones, aldehydes, acids, terpenes, linear and branched hydrocarbons, benzene,
mtnle and furan derivatives. The composition of volatile compounds of beebread was slightly
dlfferent from the composition of volatiles in honey. Dimethyl sulphide, fUrfural, benzaldehyde,
nonanal, benzylmtnle, and decanal were identified both in beebread and honey, while 2-
methylbutanenitrile, 3-methyl pentanoic acid, benzenacetaldehyde, linalool, octanoic acid, which
were present in the majority of honey samples were not detected in beebread. The difference
was not only qualitative, but also quantitative. The amount of benzaldehyde in beebread was
very low, 0.9%, while in 7 out of 9 honey samples the content of this compound was higher than
3.5%. Beebread differs from honey also in the content of acetic acid, 1-phenylpropan-2-01, 3-
furaldehyde, 5-hydroxymethylfurfural, tridecane, 1-heptadecene.

Discussion. The difference of honey and beebread volatile compounds may be influenced by
the.unlque composltlon of the beebread. Beebread is a mixture of honey and pollen, therefore it
IS likely that pollen volatile compounds may play more important role for beebread than for
honey. However, there is a lack of data on the beebread volatiles in the literature and it is not
possible to compare our results with any of previously obtained. '

Keywords: volatile compounds, honey, beebread, SPME-GC-MS
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The aim of this project was to determine the influence of different feeding strategies on the gut
microbiota of organic growing-finishing pigs. A healthy and stable gut microbiota improves
animal health and therefore enhances the safety and quality of animal derived food.
Investigating the gastrointestinal microbiota of pigs is of great interest because pigs are often
used as model organisms for humans. So the effects of a probiotic treatment on the gut
microflora can be studied, which may also have relevance for humans. DGGE (Denaturing
Gradient Gel Electrophoresis) based methodology was applied to generate molecular
fingerprints of the intestinal microbiota.

Faecal samples and samples from different gut segments of the pigs were received from a
feeding trial conducted within the EU-project "Quality Low Input Food". In the feeding
experiment 76 pigs were fed 4 different dietary treatments (control, probiotics, maize silage and
grass silage). Effects of the applied probiotic preparation (Bifidobacterium animalis) on the
composition of the intestinal microbial population and faecal microbiota in growing-finishing pigs
should be determined as an important factor for pork safety. Starting from faecal samples and
samples from different gut segments, the total microbial DNA was isolated and amplified with
PCR using different primer sets. PCR products were then separated using DGGE and the
obtained protiles were compared with the results of the other feeding groups.

It could be shown that DGGE is a promising tool to monitor changes in the gastrointestinal tract
of pigs.
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Globalisation is proceeding and consequences of this development are of relevance throughout
the whole food supply chain. Regarding food quality and food safety, fragmentation is still
evident e.g., in terms of legal requirements, research, education and standardisation. Therefore
the project MoniQA ("Towards harmonisation of analytical methods for monitoring food quality
and safety in the food supply chain") brings together 33 partners from 20 countries worldwide
aill'ling at overcoming this fragmentation not only in methodologies abut also in education.

The specific objective is to facilitate knowledge-sharing within the network and to establish an
internationally based joint training programme by setting up closely inter - related training and
education activities for both universities and industry. By the use of online questionnaire-based
information on the actual training facilities strengths and weaknesses, overlaps as well as needs
are identified in different regions worldwide.

A database containing comprehensive information of existing educational/training offerings and
facilities from partner institutions as well as from external institutions is established. Considering
this information and also the requirements of stakeholders, several modules are developed and
compiled to the final joint education programmes.



The need lor lood salety and lood quality experts is increasing and MoniQA's joint education
programme is aiming at providing researchers and industry personnel with required skills. The
linal goal is to offer harmonised training concepts, which are easily available at different regions
(by the use 01 e.g. e-Iearning, workshops) and which also overcomes regional and/or personal
(e.g. research management skills) gaps.

Keywords: lood salety, training, education
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Introduction:

Applied Science education is affected by societal change. Transposition of EU legislation and
implementation 01 legislation such as EC852/2004 and its accompanying legislation has lead to
cultural change in Maltese industry and education

Methods:

A review of fairly recent events in legislation and the content of courses offered by University of
Malta was performed to investiga te developments

Results:

In the 19805 the University 01 Malta had run several course programmes that had significant
food science content in their curricula; these courses were discontinued in the nineties. In 1993
the Institute 01 Health Care (IHC) took over the training 01 Public Officers who had to perform
environmental and lood safety inspections. By 2008, IHC has run diploma, undergraduate and
postgraduate programmes in these areas.

Environmental Health and Food salety had over the years been controlled by local main and
subsidiary legislation. With EU accession and transposition of legislation, the local scene had to
evoIve to conlorm. EC852/2004 having had a major impact on local work practice in the food
manulacturing industry.

Discussion:

Environmental Health and Food Science education has had to change quickly as a
consequence 01 national developments. The course structures and curricula have had to
change to suit the evolving industrial and knowledge based culture that has developed. The
traditional food science and salety courses have had to incorporate total quality management,
legislation and have had to increase their scientific components to produce individuals with the
required skills base. It has also led local academia to consult with both local industry and public
enforcement institutions. This is a healthy ongoing process that has the potential for mutual
benelit in areas of academia, industry and food policy

Keywords: Education , Health, Industry, Malta
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Cholera is asevere diarrheal disease causing the death of many thousands of people and
affects the lives of millions each year. Infection due to Vibrio cholerae, the etiological agent 01
cholera, usually starts alter consumption of contaminated water or lood, in particular seafood
products. In the absence 01 immediate and appropriate medical care, Oral Rehydration Therapy
(based on Oral Rehydration Solution - ORS) serves as a life saving treatment for cholera

patients. We had previously reported the adherence 01 V. cholerae to starch granules. These
finding may point at a new mode 01 action, explaining, at least in part, the previously reported
beneficial effects 01 starch-based ORS lor the treatment of cholera. However, the mechanism
underlying V. cho/erae adherence to starch granules is still unknown. Our results showed
significant reduction in adhesion only alter incorporation of low molecular weight carbohydrates
in the ORS. This observation suggests two possible explanations: competition 01 low molecular
weight carbohydrates with the ligand-binding site, or a catabolic repression mechanism involved
in the attachment process. Using different pH, or incorporating EDTA in the ORS did not reduce
the adhesion rates. Therefore, the ORS composition is critical lor the adhesion. Bacterial
adhesion requires the function 01 adhesin molecules at the bacterial surface (e.g. cell surface
polysaccharids and proteins). Therelore, outer membrane proteins were isolated Irom V.
cholerae, incubated with starch and detach alter incubation with glucose. The proteins that may
lunction as starch binding protein were analyzed using In-gel proteolysis and mass
spectrometry. Knockout strains were used in order to study the function of the candidate
proteins in the adhesion procedure. Better understanding of the adherence mechanism can help
in devolving of an improvement Resistant Starch (RS) formulation lor use in oral rehydration
treatment of this acute diarrheal disease.

••••••••••••••••••••••••••••••••••••
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Dietary habits are among the major concerns 01 man and are increasing in importance in almost
all countries. Among the products available, fish is currentiy considered one of the most
interesting. Fish is healthy, nutritious and highly essential in a balanced diet, being an important
source of lipids 01 high biological value, with long chain polyunsaturated latty acids, and also
liposoluble vitamins. The annual consumption 01 fish in Portugal is estimated as 60.0 kg per
capita year', being the biggest consumer 01 lish among all the EU countries.

Mercury is a chemical contaminant and its compounds constitute some of the most toxic
substances widely lound in the environment. Fishes accumulate substantial concentrations 01
Hg in their tissues and thus can represent a major source 01 this element to human [1].

To evaluate the safety concerning Hg in Chub mackerel (Scomber japonicus), a highly
appreciate fish in Portugal, Iresh samples were purchased at local Oporto retail establishments
(NW Portugal). Microwave-assisted digestion was performed and a hydride generation and
vapour atomic absorption spectrometry procedure was optimized lor sensitive and accurate
quantilication 01 mercury in edible parts of lish samples. The influence 01 size and sex in the
mercury concentration 01 samples was characterized.

AII the results obtained were below the maximum level established by the European
Commission Regulation (0.5 mg/kg wet weight) [2]. Furthermore, this study allows informing the
Portuguese authorities, and particularly the population, about the safety 01 Chub mackerel in
what concerns the mercury canten!.

Acknowledgments: The authors thank the University 01 Porto lor the financial support through
the programme Investiga¡;ao Científica na pré-gradua¡;ao-Projectos Pluridisciplinares -
Concurso 2007.
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Food plants of the Apiaceae plant family such as carrots and parsnips contain a group of
aliphatic C17-polyacetylenes. The effect of these polyacetylenes towards human cancer cells
and their ability to reduce tumour formation indicates that they may provide benefits for health.
Extraction of these compounds from biological sources is usually carried out by solid liquid
extraction followed by agitation and centrifugation. Accelerated solvent extraction (ASE) uses
hlgh pressures and temperatures. to. combine these three steps into one. The present study
compared efficlency and reproduclblllty of ASE with a conventional solid-liquid method for the
analysis of the polyacetylenes falcarinol, falcarindiol and falcarindiol-3-acetate in freeze dried
carrot root (Daucus Carota, cv, Nerac) by HPLC. Initial studies indicated that extraction with
acetonitrile rather than ethyl acetate improved chromatographic separations. Therefore
optimisation of ASE extraction was carried out using acetonitrile at a pressure of 1500 psi and
temperatures from 40 to 120°C. Results indicated that the highest yield of polyacetylenes was
achieved at 80°C. Using the optimised ASE protocol, replicate extractions on freeze dried
powders of carrot root were carried out and reproducibility and yields were compared to a solid
liquid extraction method. Results indicated that the reproducibility of the ASE extraction was
better than for the conventional method (Table 1).

Table 1. Levels of polyacetylenes in carrot root and relative standard deviation (RSD, %) for
replicate analyses (n = 6) as determined using either accelerated solvent (80'C, 1500 psi) or
solid/liquid extraction.

[polyacetylene], mg/g DW

Compound ASE Solid/Liquid

Falcarinol 697.99 (8.0) 517.05 (10.7)

Falcarindiol 638.09 (6.8) 456.49 (16.1)

Falcarindiol-3-
acetate 380.75 (7.7) 430.35 (44.84)

In addition, yields were higher for the ASE extraction method and sequential extractions
indicated that undetectable levels of polyacetylenes were present after the first extraction. ASE
also offers the advantage of increasing sample through-put by combining three extraction unit
operations into one simple step.

Keywords: Apiaceae plant, Accelerated solvent extraction, Oaucus Carota, HPLC
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Introduction The recent increase in the prevalence of childhood obesity has been well-
established. Adipose tissue disiribution appears to influence metabolic complications and
subjects with visceral fat adiposity appear to be at risk for fatty liver. We examined the
relationship between moderate obesity and glucose metabolism, insulin sensitivity and
suspected fatty liver in children.

Methods We measured body mass index (BMI), z-score BMI, caliper skinfold tickness, waist
and hip circumference in 94 participants (mean age 9.7 ±2.2 years). Fasting blood glucose,
insulin, HOMA score, lipid profile and transaminases (ALT, AST) were measured. Fatty liver and
skinfold thickness were evaluated by means of ultrasound.

Results The z-score BMI was 2.01 ± 0.39 (mean ± SO), and the duration of obesity was
4.3±3.03 years. A positive correlation was found between caliper and US skinfold thickness for
tricipital (r = 0.33; p= 0.003) and sovrailiac skinfold (r= 0.34; p=0.003). Fatty liver was
diagnosed in 64% of children and it was positively related to anthropometric measurements.
The three sub-groups - group O (normal US liver and normal transaminases); group 1 (US fatty
liver and normal transaminases); group 2 (US fatty liver and elevated transaminases) - showed
a difference concerning z-score BMI , insulin and HOMA parameters (Tukey test: z score BMI
group 1 vs group O and 2 vs group O; serum insulin: group 2 vs group 1 and group 2 vs group
O; HOMA IR: group 2 vs group 1 and group 2 vs group O).

Discussion Moderately obese children with steatosis exhibited a clear increase of insulin and
insulin resistance which represents indices of a future metabolic syndrome. In addition, it is
important to perform a liver ultrasond since transaminases seems to be not adequate for the
diagnosis of fatty liver.

Keywords: obese children, fatty liver, anthropometric measurement, ultrasound
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Restrictions on the use of antibiotics as animal feed growth promoter have encouraged the
search for new products with growth promoting potential, including essential oils. Among
several essential oils that may be used as antimicrobial agent is oregano oil (Lambert et aL,
2001) containing carvacrol and thymol (Kokkini et aL, 1997).The objective os this study was to
investigate the effect of feeding oregano oil on intestinal microbiota of broiler chicks. A total of
250 day-old male Cobb chicks were distributed in a completely randomized design with five
treatments: positive control (diet with avilamycin and salinomycin), negative control (diet without
avilamycin and salinomycin), diet with only added avilamycin and diets with 0.5 or 1.0 gram of
oregano oil/kg. Fisher's exact test for occurence frequency of gram-positive bacteria showed a
significantiy lower frequency in the ileum of nonmedicated group when compared to chicks fed
diets with growth promoter and on diets supplemented with oregano oil (P< 0.01). Besides, the
nonmedicated birds had lower growth for Lactobacillus spp. and higher for Enterococcus spp.
when compared with birds fed diets with growth promoter. Lactobaci/lus spp.had higher growth
in the gut of birds fed positive control diet and diet with 1.0 9 of oregano oil/kg (P< 0.05). The
frequency of Lactobacillus spp in birds fed diet with 0.5 9 of oregano oil/kg was lower than that
with 1.0 9 of oregano oil/kg. Also, it did not differ from birds receiving nonmedicated diets (P>
0.05). Collier et al. (2003) using tylosin observed increase in lactobacilli. Butaye et al. (2005)
verified a significant decrease, specially in E. Faecium counts in chickens fed with avilamycin for
42 days. This study showed that the oregano oil supplementation produced a similar effect as



Keywords: broiler, oregano oil, growth promoter, intestinal microbiota.

the growth promoter antibiotics selecting certain intestinal bacteria that are beneficial to the
animal.
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[W3.1]
Opportunities of Nanotechnologies in Food

FWH Kampers·
Wageningen UR, Netherlands

Micro- and Nanotechnologies are enabling technologies that will offer opportunities for
innovations in virtually all areas of human activity, including food, food processing and the food
industry. These innovative new technologies will lead to sensors and diagnostic instruments
with improved sensitivity and selectivity that will be able to monitor food processes and assure
food quality. These new instruments will enable much faster measurements in or near
production lines by non-expert personnel. But micro- and nanotechnology will also result in new
concepts for food produclion processes. Examples are microsieves for separation and
fractionation which can also improve emulsification processes and can result in new products
like low-fat mayonnaise. The use of drug delivery concepts for nutrient delivery will improve the
nutritional quality of food products. Nanotechnology can be used to improve packaging
materials. Combined with printable electronics and low cost sensors information about the
product and its quality will become readily available to consumers.

The GMO issue has shown that consumer perception is crucial for the acceptance of a new
technology. Objective information on risks, e.g. of nanoparticles, and good communication to
enable individual consumers to evaluate risks and benefits are essential for the confidence in
the new technology.

Keywords: nanotechnology, microtechnology, innovation
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Salt Intake of Slovene Population Assessed by 24 hour Urinary Sodium Excretion

C. Hlastan Ribié .1, J. Mauéec Zakotnik " M. Vegnuti 2

'1Community Health Centre, CINOI Slovenia, Slovenia, 22University Clinic of Respiratory and
Allergic Oiseases, Slovenia

INTRODUCTION: Increasing blood pressure is the major cause of cardiovascular disease which
is the leading cause of death. Many studies have demonstraled that high salt (sodium chloride)
intake is associated with an increased risk of blood pressure. High salt intake also has influence
to other diseases such as diabetes, osteoporosis, kidney stones, asthma and stomach cancer.
The purpose of this study was to assess the quantity of salt consumed within Slovenian adult
population by using the analyses of 24 hour urinary sodium excretion. A concentration of
sodium in 24-h urine collection can capture 85-90% of the ingested sodium.

METHODS: A random sample of 200 adults and reserve sample pairs aged 25 lo 65 was
generated from Census Data, and from each of them the written consent was obligatory. The
sample realization was 147 people, 42,3% males and 57,7% females. Sodium concentration is
measured in the laboratory by ion-selective electrode potentiometry. Twenty-four hour excretion
of creatinine has been used as a standard to exclude urine collections judged to be incomplete.

RESULTS: Urinary sodium excretion was significant higher in men (220,9±88,0 mmol Na/l) than
in females (169,8±73,7 mmol Na/l); (t-test=14,5, p=O,OOO).It was founded that 5% confidence
interval for the true population mean of sodium is between 177,8 and 205,2 sodium/1. These
results indicate that Slovenian adults consume approximately 12,6 9 saltlday (14,3±5,6 9
saltlday for males and 11,0±4,8 9 saltlday for females).

DICSUSSION: We found high intake of salt in Slovene population (12,6±5,4 g/day), which is
obviously highly above the recommended daily intake of 5 9 saltlday. Reducing salt intake
programme in Slovenia need to be implemented through work in three main areas: food
production, changes in the environment and health promotion and consumer education.

Keywords: sodium, salt, 24 hour urinary sodium excretion, high blood pressure
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Comparison of Antioxidant Potential of Calendula off. Extract, Hydrolysable Tannins and

Vitamin E in Pigs as a Model for Humans
T Frankic·, J Salobir

University of Ljubljana, Biotechnical faculty, Department of Animal Science, Slovenia

The objective 01our study was to compare the antioxidative potential 01two natural antioxidants
Irequentiy lound in loodstuffs and/or supplements (polyphenolic extract 01 Ca/endu/a off. (CAL)
and hydrolysable tannins (HT)) with vitamin E (Vit E). Forty weaned crossbred pigs (10.9 ± 0.40
kg) were caged in balance cages and assigned to five isoenergetic dietary treatments. Control
received a diet with low antioxidant protection and 10 % 01 energy Irom lal. Other lour groups
were supplemented with PUFAs rich linseed oil (30 % 01energy Irom lat) Irom which one served
as positive control. The three remaining groups were additionally supplemented with either 3
ml/day 01 propylene glycol extract 01CAL or 0.86 g/day 01 HT or 38.4 mg/day 01Vit E. After 14
days 01treatment blood and urine were collected lor analyses. Lymphocyte DNA Iragmentation
(Comet Assay) and 24 h urinary 8-0HdG excretion were measured to determine DNA damage.
Lipid peroxidation was studied by plasma and urine malondialdehyde (MDA) and urine
isoprostane concentrations (iPF2a-VI).

High amount 01 PUFAs in the diet increased DNA damage in Iymphocytes lor 62 % and
increased urinary 8-0HdG excretion lor 80 %. AII three antioxidants diminished DNA damage in
Iymphocytes back to the level 01the Control (P<0.01), but only CAL significantiy lowered urinary
8-0HdG (P=0.03). MDA in urine and plasma was elevated by a high PUFAs intake. None 01the
antioxidants decreased plasma MDA, but HT decreased MDA excretion in urine (P<0.01).
Lower iPF2a-VI levels were measured in urine 01 pigs led 0.86 g/day 01 HT compared to the
Control group.

CAL extract, HT and Vit E all effectively protected DNA Irom PUFAs induced oxidative damage.
HT showed the best antioxidant efficiency in reduction 01 lipid peroxidation. 80th tested natural
antioxidants have comparable or even higher in vivo antioxidant potency than vitamin E.

Keywords: Calendula officinalis, Hydrolysable tannins, antioxidants, oxidative stress
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Poultry products with increased Content of CoQ10 prepared from chickens fed with
supplemental CoQ10

M Prosek·, A Smidovnik, M Milivojevic Fir, P Jazbec, 8 Kostanjevec, 8 Vindis Zelenko

/nstitute of Chemistry, S/ovenia

In our work we evaluate the effect 01 supplemented CoQ10, on Iree living non-Iaboratory
animals. During 20 days a flock 01chickens were leeding with lodder enriched with CoQ1 O. The
heallh and the physical state 01 test and control groups were observed. After slaughtering
concentrations 01CoQ10 and cholesterol in different chicken tissues were determined. For this
purpose 2 x 37000 chickens, provenience ROSS308, were used. Tests were done in optimal
breeding and heallhy conditions. Two different types 01lodders were prepared in order to cover
needs 01 a period 01 20 days. An adequate amount 01 water-soluble substanee in a lorm 01
paste with 7.5 % 01 CoQ10 was weighed and mixed in consecutive steps until a final
concentration 010.01 % was obtained. It was established to the daily dose 01 10 mg CoQ10 per
animal per day. After slaughtering in the day 41, the amounts 01 CoQ10, E vitamin and
cholesterol in different tissues were measured.

Our study showed that a major increase in concentration 01 CoQ10 in meat tissues is already
provoked after a twenty-day administration periodo In addition in nearly all meat tissues
concentration 01cholesterol was slightiy reduced.

In the second step 01this study we tested il the obtained meat could be used as a superior raw
material in the production 01 lunctional lood based on poullry meat with increased amount 01
CoQ10. From lortified poultry meat different final products were prepared and evaluated. They

were compared to product prepared Irom the normal poultry meat and to the products which
had been enriched during the final industrial steps.

•••••••••••••••••••••••••••••••••••

Keywords: CoQ10, poultry products

[WSi1.4]
Test system with human hepatoma HepG2 cells for detection and identifieation of

genotoxic and antigenotoxie dietary constituents
M Filipic

Nationa//nstitute of Bi%gy, Slovenia

Epidemiological studies indicate that diet is responsible lor about 35% 01 cancer incidence in
humans. Genotoxicants are known to induce DNA damage, mutations and chromosomal
aberrations, which consequently can lead to cancer development and other chronic diseases.
Therelore human exposure to genotoxicants that may occur Irom environment as well as diet is
01 main concern and need to be appropriately controlled. On the other hand diet is important
source 01 caneer protective lactors, which also need to be identified in order to exploit their
beneficial effeets through die!. A variety 01 in vitro test systems has been developed lar
detection and identilication 01 genotoxieants and antigenotoxicants, however their main weak
point is that most 01 them do not adequately reflect complex physiological processes in human
organism and can therelore give inadequate resulls. Human hepatoma HepG2 cells are one 01
the very lew cell lines that have retained activities 01 xenobiotic metabolising enzymes, which
are normally lost during in vitro cell cultivation. In addition HepG2 cells are 01 human origin
therelore also the substrate specilicities 01 the metabolic enzymes are typical lor humans.
Application 01 classical genotoxicity assays such as comet and micronucleus assay in
combination with state 01 the art biochemical and toxicogenomic analysis provides important
mechanistic inlormation on mode 01action dietary constituents alone as well as in the context 01
their complex interactions in lood matrices. Extensive studies during the last 10 years have
proved that HepG2 cells are uselul in vitro experimental model lor detection and identification 01
genotoxicants that has been recently recognized also by European Centre lor the Validation 01
Alternative Methods (ECVAM). An overview 01the genotoxicity and antigenotoxicity studies with
HepG2 cells will be presented and their applicability in context 01 lood salety evaluation will be
discussed.

Keywords: human hepatoma HepG2 cells, in vitro test system, genotoxic, dietary constituents
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Funetional Cell Models of Gastro-intestinal Traet as a Model to Study Gastro-intestinal

Events In Vitro
A. Cencic·,·2, M. Vaukner'. 8. Filipic,·3. W. Chingwaru'. T. Langerholc', F. Lelevre4

1University of Maribor, Faculty of Agriculture, Slovenia, 2University of Maribor, Medical Faculty,
Slovenia, 3University of Ljubljana, Medical Faculty, Slovenia, 'INRA, Unite de Virologie et

immuno/ogie moleculaires, France

Few intestinal cell models exist to study intestinal tract 01animals and manoAmong the existing
ones, human cancerogenic cell lines lines like Caco-2 are widely used. These cell lines are not
an appropriate model to perform studies in normal, non-cancerogenic intestinal environmen!.

We developed several epithelial cell lines 01 animal small intestinal origin and cells 01 the
immune system to enable studies 01 interactions between probiotic bacteria and lood-borne
pathogens and the animal hos!. A complete Qig intestinal lunctional cell developed consists 01:
small epithelial intestinal cells: CLA8 - enterocytes obtained Irom the adult pig, PSI - Eig §.mall
Intestine. characterized as non-differentiated intestinal epithelial cells Irom the adult pig, PoM -
eig Monoeytes/maerophages cell lines, PoMon - Eig M.Qnocytes obtained Irom the peripheral
blood and Dendritie cells (DCs) that were developed by an in vitro differentiation system to
obtain routinely porcine immature DCs Irom purified blood monocytes. Among ruminants. call
small intestinal cell line CIE8 - Call Small Intestinal cells 8; was obtained Irom the Limousine
call, 051 - Qvine §.mall intestinal eeils; were obtained tr-;;m the sheep, and 92ru, GIE §.mall
intestinal cell line was obtained Irom the sma" intestine 01the animal. Cell lines obtained were
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tested lar the interaction with strains 01 probiotic bacteria, susceptibility to enteropathogenic
bacteria (L.monocytogenes, Campylobacter jejuni, E.coli-STEC), inlection and propagation 01
pathogenic viruses (rotavirus, TGEV and HEV).

Using these models we identilied that biological activity 01 probiotic bacteria depends on the
strains used in the assays. A substantial variety in the ability 01 each individual pathogen to
inlect and propagate in developed cell lines was observed, indicating specificity in the
pathogen-host interactions.

Based on obtained results, we can conclude that newly developed animal intestinal cell models
can serve as excellent experimental tools in studies 01 the gastro-intestinal tract 01 animals and
human in vitro.
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Nutrigenomic analysis in the polygenic mouse model of obesity

S. Horvat", A. Zanjkovic', M. Simoncic', J. Salobir', B. Zupan2, D. Rozman3

1University of Ljubljana, Biotechnical Faculty, Department of Animal Science, Slovenia,
2University of Ljubljana, paculty of Computer and Information Science, Slovenia, JUniversity of

Ljubljana, Institute of Biochemistry, Faculty of Medicine, Slovenia

Obesity is controlled by several genetic and environmental lactors and presents a major risk
factor lor disorders including diabetes, hypertension and atherosclerosis. Development of
effective treatments will require identification 01 important obesity susceptibility/resistant genes,
key environmental lactors and their interactions with individual's genetic make-up. Amongst the
environmental factors, nutrition and food additives can have therapeutic effects, although
knowledge 01 their effects in different obesity genotype lorms is needed to effectively apply
nutritional interventions. Our study analysed effects of different diets (Iow fat, high-Iat
atherogenic and non-atherogenic) as well as additives (antioxidants coenzyme 010 and vitamin
E) on various phenotypes in the polygenic mouse model of obesity. Our Fat (F) and Lean (L)
lines were developed by divergent selection on high or low body fat percentage lor over 60
generations to model the extremes of the common polygenic lorm of obesity - Fat and Lean
lines represent individuals that carry mostly susceptible and resistant alleles, respectively. We
measured several growth traits, lat depot and organ weights, blood plasma, oxidative stress and
atherosclerosis parameters. Analysis revealed significant main effects 01 genotype (Iines), food
type and antioxidants on various traits. Of interest was a significant interaction identified
between the genotype and coenzyme 010 added to high-fat-atherogenic diet - while in the
Lean line therapeutic effect was determined on various parameters (e.g., lower fat depot sizes,
concentration 01 LDL cholesterol, blood glucose etc.) , these effects were not detected in the Fat
line. An Affymetrix microarray analysis is underway comparing expression profiles 01 the Lean-
line tissue between the high-Iat-atherogenic groups with or without coenzyme 010. Aim is to
identify differentially expressed genes responsible lor the observed therapeutic effect and help
to elucidate gene networks in response to coenzyme 010 treatment. Preliminary results 01
microarray as well as other phenotype analyses will be presented and discussed.

Keywords: obesity, high lat diet, Vitamin E, Coenzyme 010
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JohnsonDiversey
JohnsonDiversey Inc. (www.johnsondiversey.coml is a global leader of commercial
cleaning, sanitation and hygiene solutions serving customers in the lodging, food
service, retail, health care, food and beverage, sectors as well as building service
contractors worldwide.

JohnsonDiversey, Inc.'s focus is to simplify the lives of its customers and to provide
them with the products, solutions and expertise to make their facilities the safest and
cleanest facilities in the world.

JohnsonDiversey has its roots in S.C. Johnson and Son Inc., founded in 1886 in
Racine, Wisconsin, and maker of consumer brands such as Pledge, Glade and
Windex. Beginning as the Services Division of S.C. Johnson in the 1940s,
JohnsonDiversey gained independence from its parent in 1999 as Johnson Wax
Professional. JohnsonDiversey is a family-owned business whose chairman, S.
Curtis Johnson, is the great-great-grandson of the company's founder.

JohnsonDiversey was formed in May 2002 when Johnson Wax Professional acquired
DiverseyLever from global food conglomerate Unilever Plc., making the new
company a global leader in the institutional and industrial cleaning and hygiene
business. The company's name, JohnsonDiversey, reflects the leveraging of two
leading companies to build a new foundation for growth, innovation and leadership in
the cleaning and hygiene industry around the world.

With global sales of $2.8 billion, JohnsonDiversey employs more than 13,000 people
worldwide, has operations in more than 60 countries, and serves customers in more
than 100 countries throughout North America, Europe, Latin America and Asia-
Pacific, including Japan.

JohnsonDiversey's product and program categories include:

• Floor Care
• Food Safety/Food Service
• Restroom Care
• Cleaners, Disinfectants
• Laundry
• Heavy IndustrylTransportation
• Chemical Management Systems
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Exhibitors

Since its creation, Danone has been involved in health and nutrition. In 1919,
exploiting the beneficial qualities of fermented milk, Isaac Carasso creates the first
Danone yoghurt in Barcelona using selected lactic bacteria from the Pasteur Institute
(then directed by Russian scientist Elie Metchnikoff, winner of the Nobel Prize in
1908), and were originally so Id only in pharmacies, on medical prescription.
Afterwards, in 1929 Daniel Carasso (Isaac's son) founded the company Danone in
France.

Over almost 90 years the company has become one of the world's largest food
producers, operating in three main categories: dairy, beverages and biscuits. In 2005
the Group Danone employed almost 90 thousand people in 120 countries, with
annual sales of 13 billion Euros.

First Danone products were launched on the Slovene market in 1994, however a
daughter company of Danone was established in 1999. FruchtZwerge, a kid's fruit
curd, and Obstgarten, a curd with a fruit layer underneath, were the first brands that
appeared under the Danone brand in Slovenia. Throughout the years new brands
were introduced to Slovene consumers, offering new benefits and establishing new
segments.

One of such products is also Actimel, a probiotic yoghurt drink that helps strengthen
the natural defences. First SKU of Actimel was launched in Slovenia in 1996, but
from the year 1999 onward the brand has been actively marketed and supported on
the market.

Danone in Slovenia is aiming to introduce its brands to local consumers via various
means. In its promotional activities Danone uses television, radio and print media.
Taste plays an important rale in consuming any product. That is why a lot of attention
is dedicated to tastings and samplings where consumers are invited to experience
the product's taste.

Working with business partners in shops is also of paramount importance. This work
focuses on increasing the sales by employing individually tailored market tools, such
as category management, POS materials and branded fridges.

Actimel is one of the main pillar brands in Danone and that is why a lot of attention is
dedicated to this brand. The brand's advertising strategy with regard to Actimel is
based on explaining to the consumers the role of our natural defence, its relevance
and of course how Actimel can contribute to support our natural defences. Since the
benefit of good natural defences is a very intangible concept, it takes a lot of effort to
build the brand's credibility. Benefit is the essence of Actimel and that is why
communication is very didactical - it explains the product's functioning, and in
particular, emphasizes its benefits.

ELSEVIER

Elsevier is a world-Ieading publisher of scientific, technical and medical information
products and services. Working in partnership with the global science and health
communities, Elsevier's 7,000 employees in over 70 offices worldwide publish more
than 2,000 journals and 1,900 new books per year, in addition to offering a suite of
innovative electronic products, such as ScienceDirect
(http://www.sciencedirect.com/), MD Consult (http://www.mdconsult.com/), Scopus
(http://www.info.scopus.com/). bibliographic databases, and online reference works.

Elsevier (http://www.elsevier.com/) is a global business headquartered in
Amsterdam, The Netherlands and has offices worldwide. Elsevier is part of Reed
Elsevier Group plc (http://www.reedelsevier.com/). a world-Ieading publisher and
information provider. Operating in the science and medical, legal, education and
business-to-business sectors, Reed Elsevier provides high-quality and flexible
information solutions to users, with increasing emphasis on the Internet as a means
of delivery. Reed Elsevier's ticker symbols are REN (Euronext Amsterdam), REL
(London Stock Exchange), RUK and ENL (New York Stock Exchange).

www.elsevier.com

Contact: Lyndon Driscoll
Email: L.Driscoll@Elsevier.com

http://www.elsevier.com
mailto:L.Driscoll@Elsevier.com
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Metwork

Institute of Food Research, Norwich UK (IFR)
IFR is an Institute of the UK Biotechnology & Biological Sciences Research Council,
and the UK's only integrated basic science provider focused on food. IFR's research
is concerned with the safety and quality of food, and improving diet and health in
people. Outcomes feed into national and international strategies, delivering advice
and solutions for UK Government, public sector bodies, regulatory authorities,
industry and consumers. IFR is a leading participant in the FOODforce network of
food research directors. Key elements of the IFR scientific research base are food
safety microbiology, food materials, food ingredients, diet and health.

About the Food & Health Network

The IFR Food & Health Network (FHN) bridges the gap between IFR research and its
application within the food and related industries. It is a forum for knowledge transfer,
information exchange and collaboration where science can make a real contribution
to industrial effectiveness, competitive advantage and sustainability. Membership of
the Food & Health Network is open to all food and food-related companies,
regardless of size. This network provides an unprecedented opportunity for the food
industry to access some of the best in food research. It is the only Food Network
where industry has direct interaction with a large body of eminent scientists at the
forefront of a range of food and nutrition related disciplines. The FHN offers:

Competitive advantage through access to the latest research into food issues
Regular updates on our understanding of the science of food
Direct conversation with leading scientists through targeted seminars and
conferences on topics members help define
A forum for national and international industry-science networking
Input to the development of research projects so they respond to industry needs

• Science communication, newsletters, website with members-only features
Discussion of confidential issues relevant to individual members via F&HN Direct

Contact
Professor Tim Brocklehurst, Head of the Food and Health Network
Institute 01 Food Research, Norwich Research Park, Colney, Norwich, NR4 7UA, UK
Telephone: + 44 (0)1603 255399. FAX: + 44 (0)1603 255288
Email: Tim.Brocklehurst@bbsrc.ac.uk
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