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YouYou needneed toto be original, be original, toto
innovateinnovate::

newnew sourcesource, , 
oror ingredientingredient, , 
oror effecteffect
oror foodfood productproduct
oror solutionsolution
oror allall ofof themthem newnew

…Different…Different

StartingStarting pointpoint
IdeaIdea

EvaluationEvaluation
DecisionDecision



3

Steps for successful design of a new Steps for successful design of a new 
functional foodfunctional food

Meat products Meat products 
not healthy imagenot healthy image

Nutritional balanceNutritional balance
much to improvemuch to improve

Health risks conditionsHealth risks conditions
not advisablenot advisable

StartingStarting pointpoint
IdeaIdea

EvaluationEvaluation
DecisionDecision

Steps for successful design of a new Steps for successful design of a new 
functional foodfunctional food

Why not to change its lipid Why not to change its lipid 
content and profile?content and profile?

StartingStarting pointpoint
IdeaIdea

EvaluationEvaluation
DecisionDecision

BenefitBenefit // RiskRisk

BenefitBenefit

RiskRisk

StepsSteps forfor succesfulsuccesful designdesign ofof a a newnew
functionalfunctional foodfood



4

StepsSteps forfor succesfulsuccesful designdesign ofof a a newnew
functionalfunctional foodfood

CONSUMERCONSUMER

IDEAIDEA
ScientificScientific

basesbases

IngredientIngredient
obtentionobtention

ChemicalChemical
characterizationcharacterizationStudyStudy ofof

bioactivitybioactivityDesignDesign thethe rightright
combinationcombination

TechnologicalTechnological
questionsquestions

ComplyComply
regulationsregulations

SensorialSensorial
qualityquality

NEW NEW 
FUNCTIONAL FUNCTIONAL 

FOODFOOD

StepsSteps forfor succesfulsuccesful designdesign ofof a a newnew
functionalfunctional foodfood

Formulation: Formulation: 
nn--3 + antioxidants3 + antioxidants

Compatible: Compatible: lipidiclipidic

Stability: antioxidantsStability: antioxidants

Keep effectKeep effect

No sensorial problemsNo sensorial problems

…..…..

DesignDesign thethe rightright
combinationcombination

EvaluationEvaluation
DecisionDecision

StrategyStrategy toto designdesign thethe combinationcombination ofof
functionalfunctional ingredientsingredients

SafetySafety: : 
Usual Usual foodfood ingredientes.ingredientes.

Natural Natural andand withoutwithout residuesresidues. . MinimumMinimum efficientefficient DosesDoses..

BroadBroad physiologicalphysiological effecteffect: : 
HealthyHealthy PUFA PUFA forfor circulationcirculation

InfluenceInfluence onon regulationregulation ofof geneticgenetic expressionexpression
AntioxidantsAntioxidants toto protectprotect againstagainst oxidativeoxidative stressstress
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FoodFood IngredientsIngredients. Natural . Natural andand withoutwithout
residuesresidues

1.1.-- StartingStarting pointpoint: : 

SupercriticalSupercritical rosemaryrosemary extractextract

FunctionsFunctions:  :  
TechnologicalTechnological antioxidantantioxidant
PhysiologicalPhysiological antioxidantantioxidant

07/04/2006

The main clean technology to
obtain natural ingredients is
supercritical fluid extraction

SCSC--COCO22

Romero P1, δ1 P2, δ2 P3, δ3

ObtentionObtention of rosemary extract with of rosemary extract with 
supercritical COsupercritical CO22

AntioxidantAntioxidant**
AntimicrobialAntimicrobial

AromaAroma

OleoresinOleoresin

FFractionationractionation
COCO22 gasgas

* * HighHigh activityactivity, no aroma, no , no aroma, no residuesresidues

RecirculationRecirculation

Rosemary
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Technological Antioxidant

RosemaryRosemary compoundscompounds are are goodgood lipidiclipidic antioxidantsantioxidants

Phenolic Phenolic diterpenesditerpenes fromfrom rosemaryrosemary as as antioxidantsantioxidants in linoleic in linoleic acidacid, , methylmethyl
linoleatelinoleate andand corncorn oil oil triglyceridestriglycerides. . 
HopiaHopia A.IA.I.,., ShuShu--WenWen H.,H., FrankelFrankel E. E. FoodFood ChemChem. 57 (1996) 57. 57 (1996) 57--6767. 

RosemaryRosemary compoundscompounds are are goodgood antioxidantsantioxidants forfor PUFAPUFA

ActivityActivity ofof plantplant extractsextracts forfor preservingpreserving functionalfunctional foodfood containingcontaining nn--33--PUFAPUFA
Medina I., GonzMedina I., Gonzáález lez M.JM.J., Pazos M., ., Pazos M., MedagliaMedaglia D.DD.D., ., SacchiSacchi R., Gallardo R., Gallardo J.MJ.M..
EuropeanEuropean FoodFood Res Res TechnolTechnol. 217 (2003) 301 . 217 (2003) 301 –– 307.307.

Physiological Antioxidant

Antitumoral activity of rosemary components

CarnosicCarnosic AcidAcid InhibitsInhibits ProliferationProliferation andand AugmentsAugments DifferentiationDifferentiation ofof
Human Human LeukemicLeukemic CellsCells InducedInduced by 1,25by 1,25--DihydroxyvitaminDihydroxyvitamin Dsub3 Dsub3 andand
RetinoicRetinoic AcidAcid..
SteinerSteiner M., M., PrielPriel I., I., GiatGiat J., J., LevyLevy J., J., SharoniSharoni Y., Y., DanilenkoDanilenko M.M.
NutritionNutrition andand CancerCancer 41 (2001) 13541 (2001) 135--144.144.

Measurement of Measurement of superoxidesuperoxide dismutasedismutase--like activity of natural like activity of natural 
antioxidants. antioxidants. 
SeokSeok J.K., J.K., DaeseokDaeseok H., H., KwangKwang D.M., D.M., JoonJoon S.R. S.R. BiosciBiosci. . BiotechnolBiotechnol BiochemBiochem
59 59 (1995)(1995) 822822--829.829.

Chemical and Functional CharacterizationChemical and Functional Characterization
of rosemary antioxidantof rosemary antioxidant

MEKCMEKC--DADDAD

A-UV

A-MS

LCLC--DADDAD--MSMS

Chemical 
Characterization

DPPHDPPH

Functional Characterization

TBARSTBARS
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FattyFatty AcidsAcids: : broadbroad physiologicalphysiological effectseffects

D.B. Jump.Critical Reviews in Clinical
Laboratory Sciences 41(2004) 41–78

LCLC--PUFA: PUFA: broadbroad physiologicalphysiological effectseffects
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LCLC--PUFA: PUFA: mainmain physiologicalphysiological effectseffects

D.B. Jump.Critical Reviews in Clinical
Laboratory Sciences 41(2004) 41–78

PUFA nPUFA n--6 6 andand nn--3 3 
precursor precursor ofof eicosanoidseicosanoids

nn--6 precursor 6 precursor ofof
inflammatoryinflammatory eicosanoidseicosanoids

RelatedRelated toto diseasesdiseases likelike
arterioesclerosisarterioesclerosis, diabetes, , diabetes, 
autoimmuneautoimmune diseasesdiseases, …, …

nn--3 3 inhibitinhibit productionproduction ofof
proinflammatoryproinflammatory eicosanoidseicosanoids
((especiallyespecially long long chainchain nn--3 : EPA y DHA).3 : EPA y DHA).

DRI nDRI n--33: 150 : 150 mgmg ((WHOWHO) ) –– 650 mg 650 mg 
((ISSFALISSFAL))

¿?

LCLC--PUFA: PUFA: mainmain physiologicalphysiological effecteffect

StrategyStrategy: : MinimunMinimun effectiveeffective quantityquantity

LCLC--PUFA are PUFA are easilyeasily oxidisedoxidised::
In In foodfood
In human In human bodybody

OxidativeOxidative stress stress 
LDL LDL oxidationoxidation

1.1. CombinationCombination withwith antioxidantsantioxidants

2.2. AvoidAvoid highhigh concentrationconcentration
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ωω--3 + 3 + antioxidantsantioxidants: : NeedNeed ofof synergicsynergic
combinationcombination

B. Demmig-Adams and W.W. Adams, III. Science 298 (2002) 2149-2153

ImportanceImportance ofof antioxidantsantioxidants

RosemaryRosemary: similar : similar antioxidantantioxidant activityactivity forfor nn--3 3 thanthan olive oil olive oil polyfenolspolyfenols

ActivityActivity ofof plantplant extractsextracts forfor preservingpreserving functionalfunctional foodfood containingcontaining nn--33--
PUFA. PUFA. 
Medina I., González Medina I., González M.JM.J., Pazos M., ., Pazos M., MedagliaMedaglia D.DD.D., ., SacchiSacchi R., Gallardo R., Gallardo J.MJ.M..
EuropeanEuropean FoodFood Res Res TechnolTechnol. 217 (2003) 301 . 217 (2003) 301 –– 307.307.

HighHigh oleicoleic sunflowersunflower protectsprotects LDL LDL againstagainst oxidationoxidation lessless thanthan olive oilolive oil

SunflowerSunflower oil oil doesdoes notnot protectprotect againstagainst LDL LDL oxidationoxidation as as virginvirgin olive oil olive oil doesdoes
in in patientspatients withwith peripheralperipheral vascular vascular diseasedisease. . 
Aguilera Aguilera C.MC.M., Mesa ., Mesa M.DM.D., ., RamirezRamirez--TortosaTortosa M.CM.C., ., NestaresNestares M.TM.T., Ros E., Gil ., Ros E., Gil 
ClinicalClinical NutritionNutrition 23 (2004) 67323 (2004) 673––681.681.

Synergic Antioxidants Synergic Antioxidants 

Tocopherols Tocopherols PhenolicPhenolic DiterpenesDiterpenes CarotenoidsCarotenoids

Effect of different lipid systems on antioxidant activity of rosEffect of different lipid systems on antioxidant activity of rosemary constituents emary constituents 
carnosolcarnosol and and carnosiccarnosic acid with and without acid with and without αα--tocopherol. tocopherol. 
HopiaHopia A.I., A.I., ShuShu W.H., Schwartz K., German J.B., Frankel E.N. W.H., Schwartz K., German J.B., Frankel E.N. J. Agric. Food J. Agric. Food 
ChemChem. 44 (1996) 2030. 44 (1996) 2030--2036.2036.

LycopeneLycopene synergistically inhibits LDL oxidation in combination with vitasynergistically inhibits LDL oxidation in combination with vitamin E, min E, 
glabridinglabridin, , rosmarinicrosmarinic acid, acid, carnosiccarnosic acid, or garlic. acid, or garlic. 
Fuhrman B., Fuhrman B., VolkovaVolkova N., N., RosemblatRosemblat M., M., AviramAviram M.M.AntioxidAntioxid RedoxRedox Signal.Signal. FallFall 2 2 
(2000)491(2000)491--506.506.

Serum Carotenoids and  Serum Carotenoids and  αα--Tocopherol and Risk of Tocopherol and Risk of NonmelanomaNonmelanoma Skin CancerSkin Cancer. . 
Dorgan J.F., Dorgan J.F., BoakyeBoakye N.A., Fears T.R., Schleicher R.L., N.A., Fears T.R., Schleicher R.L., HelselHelsel W, Anderson C., W, Anderson C., 
Robinson J., Robinson J., GuinGuin J.D., J.D., LessinLessin S, S, RatnasingheRatnasinghe D., D., TangreaTangrea J.A., J.A., Cancer Cancer 
Epidemiology Biomarkers & PreventionEpidemiology Biomarkers & Prevention 13 (2004) 127613 (2004) 1276--1282.1282.

Synergistic AntiSynergistic Anti--Oxidative Effects of Oxidative Effects of LycopeneLycopene with Other Bioactive Compounds.with Other Bioactive Compounds.
ShixianShixian Q., Dai Y., Q., Dai Y., KakudaKakuda Y., Shi J., Y., Shi J., MittalMittal G. G. YeungYeung D., D., JiangJiang G. G. Food Reviews Food Reviews 
InternationalInternational 21 (2005) 295 21 (2005) 295 –– 311.311.
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VidalimVidalim®®:: nn--33 DosificationDosification

AmericanAmerican HeartHeart AssociationAssociation StudiesStudies

nn--3 3 LongLong--chainchain polyunsaturatedpolyunsaturated fattyfatty acidsacids reduce reduce riskrisk ofof coronarycoronary heartheart
diseasedisease deathdeath: : extendingextending thethe evidenceevidence toto thethe elderlyelderly. . 
HarrisHarris WS. WS. AmAm J J ClinClin NutrNutr 77 (2003) 27977 (2003) 279--280.280.

OmegaOmega--3 3 fattyfatty acidsacids andand cardiovascular cardiovascular diseasedisease: : NewNew recommendationsrecommendations
fromfrom thethe AmericanAmerican HeartHeart AssociationAssociation..
KrisKris--EthertonEtherton PM, PM, HarrisHarris WS, WS, AppelAppel LJ. LJ. ArteriosclerArterioscler ThrombThromb VascVasc BiolBiol 23 23 

(2003) 151(2003) 151--152.152.

StrategyStrategy: : MinimunMinimun effectiveeffective quantityquantity

VidalimVidalim®®:: DosificationDosification of of ωω--3 FA3 FA

The importance of the ratio omegaThe importance of the ratio omega--6/omega6/omega--3 essential fatty 3 essential fatty 
acidsacids. . 
A.PA.P. . SimopoulosSimopoulos. . BiomedicineBiomedicine andand PharmacotherapyPharmacotherapy 56 (2002): 36556 (2002): 365--379.379.

Origins and evolution of the Western diet: health implications Origins and evolution of the Western diet: health implications 
for the 21st centuryfor the 21st century. . 
OrdainOrdain L., L., EatonEaton S.BS.B., ., MannMann N.,N., S. S. LindebergLindeberg, , WaltkingsWaltkings N.B., O’Keefe N.B., O’Keefe 
J.H., BrandJ.H., Brand--Miller J. American Journal of Clinical Nutrition 81 (2005) Miller J. American Journal of Clinical Nutrition 81 (2005) 
341341--5454..

VidalimVidalim®®:: efficient doses of nefficient doses of n--3. Balanced3. Balanced

nn--6/n6/n--3 < 43 < 4
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PatentPatent P200402755 (P200402755 (VidalimVidalim®®))

EPA + DHAEPA + DHA
++

SupercriticalSupercritical extractextract ofof rosemaryrosemary
antioxidantantioxidant

++
VitaminVitamin E + E + MicroalgaeMicroalgae

FunctionalFunctional meatmeat productsproducts withwithVidalimVidalim®®

SafetySafety::
Usual Usual foodfood ingredientes.ingredientes.

Natural Natural andand withoutwithout residuesresidues. . MinimumMinimum efficientefficient DosesDoses..

BroadBroad physiologicalphysiological effecteffect: : 
HealthyHealthy PUFA PUFA forfor circulationcirculation

InfluenceInfluence onon regulationregulation ofof geneticgenetic expressionexpression
AntioxidantsAntioxidants toto protectprotect againstagainst oxidativeoxidative stressstress

ResistenceResistence toto processingprocessing::
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ResultsResults: : 
Different Products (pork, turkey, etc)Different Products (pork, turkey, etc)
roasted, dry sausages, cooked,roasted, dry sausages, cooked,
90 days in refrigeration90 days in refrigeration
90 days in refrigeration + frying90 days in refrigeration + frying

Keeping of PUFA profile Keeping of PUFA profile 
Ok Antioxidant profile and activityOk Antioxidant profile and activity
No increasing in Oxidation IndexNo increasing in Oxidation Index
No alteration of sensorial propertiesNo alteration of sensorial properties

FunctionalFunctional meatmeat productsproducts withwithVidalimVidalim®®

ResultsResults NewNew MeatMeat ProductProduct in in thethe MarketMarket
PatentPatent P200402755 (P200402755 (VidalimVidalim®®))

EPA + DHAEPA + DHA
++

AntioxidantAntioxidant ofof
rosemaryrosemary

SupercriticalSupercritical extractextract
++

VitaminVitamin E + MicroalgaeE + Microalgae

FunctionalFunctional meatmeat productsproducts
withwithVidalimVidalim®®

SafetySafety::
Usual Usual foodfood ingredientes.ingredientes.

Natural Natural andand withoutwithout residuesresidues. . MinimumMinimum efficientefficient DosesDoses..

BroadBroad physiologicalphysiological effecteffect: : 
HealthyHealthy PUFA PUFA forfor circulationcirculation

InfluenceInfluence onon regulationregulation ofof geneticgenetic expressionexpression
AntioxidantsAntioxidants toto protectprotect againstagainst oxidativeoxidative stressstress

ResistenceResistence toto processingprocessing::
ChemicalChemical andand functionalfunctional analysisanalysis alongalong operationsoperations ofof elaborationelaboration

andand conservationconservation..

No No changeschanges in in productsproducts qualityquality::
Sensorial Sensorial analysisanalysis
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FunctionalFunctional meatmeat productsproducts
withwithVidalimVidalim®®

SafetySafety

HealthierHealthier meatmeat productsproducts
(n(n--6 = n6 = n--3)3)

HeartHeart protectionprotection effecteffect
[50 [50 -- 200 200 mgmg/100g n/100g n--3 long 3 long chainchain ((betweenbetween 1/3 1/3 andand allall DRIDRI--
WHO)]WHO)]

ContributeContribute a la prevención de a la prevención de 
enfermedades crónicasenfermedades crónicas
(n(n--6/n6/n--3 < 4  + 3 < 4  + synergicsynergic combinationcombination ofof natural natural antioxidantsantioxidants))

HighHigh benefitbenefit withwith lowlow riskrisk

ResultsResults NewNew FunctionalFunctional MeatMeat ProductProduct in in 
thethe MarketMarket

FunctionalFunctional MeatMeat ProductsProducts withwith
balancedbalanced ww--6/w6/w--3 3 andand antioxidantsantioxidants

““Oily mixture of natural bioactive ingredients Oily mixture of natural bioactive ingredients 
to prepare an enriched food product”to prepare an enriched food product”

PatentPatent P200402755 UAMP200402755 UAM--GRUPO FRIALGRUPO FRIAL
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