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SCIENTIFIC PROGRAMME



Proramme at a ilance
Time 29/09 30/09 01/10 02/10 031/ 10 

Monday Tuesday Wednesday hursday Friday 
08.30 - 10.00 Registration Pienary Session III Plenary Session VII 

(From 08.30) Genetics Mushroon Resource 
& Breeding (GB) Development (MRD) 

Opening Cerernony 
(09.00-10.00) Plenary Session IV Plenary Session VIII 

Integrated Pest Environmental 
Management lniplications and 
(1PM) Applications (EtA) 

Oral Presentations Oral Presentati ons 
Section III (GB) Section Vil (MRD) 
Section IV (1PM) Section Viti (EIA) 

10.00 - 10.30 Coifee break Coffee break Coffee break 

10.30 - 12.00 Keynote Lecture (1) Oral Presentations Oral Presentations 
(10.30-11.15) (cont) Excursion (cont) 

Section 111 (GB) Section VII (MRD) 
Keynote Lecture (II) Section IV (1PM) Section VIII (EtA) 
(11.15-12.00)

Workshop #2 Workshop #3 

12.00-14.00 Lunch Lunch Lunch 

14:00 - 15.00 Plenary Session 1 Plenary Session \' Pienary Session IX 
Physiology & Nutritional & Mycorrhizal 
Biochemistry (PB) Medicinal Aspects Mushrooms and 

(NMA) Mycorrhization 
Plenary Session 11 (MMM) 
Cultivation Plenary SessionVl 
Technology (CT) Safety, Quality Pienary Session X 

Control and Economics and 
15:00 - 15:30 Oral Presentations Regulational Aspects Marketing (EM) 

Section 1 (PB) (SQCR) 
Section II (C'T) Oral Presentations 

Oral Presentations Scction IX (MMM) 
.9 Section V (NMA) Section X (EM) 

Section VI (SQCR) 

15.30— 16.00 Tea break Tea break 

16.00 - 18.00 Oral Presentations Oral Presentations Tea break 
(cont) (cont) (16.00-16.30) 
Sectiori 1 (PB) Section V (NMA)  

Closing Ceremony Section 11 (CT) Section VI (SQCR)
(16.45-17.30) 

Workshop # 1 

19.00 Welcome River Rhine cruise Poster Session Conference Banquet 
reception (19.30) (18.00-19.30)
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30th September, 2008, Tuesday (Morning) 

Foyer 

08:30-18:00	 Registration/I nforrnation 

Theatre 

09:00-10:00	 OPENING CEREMONY 

Introductory music by the quartet of the Col]egiurn Musicurn 

of ihe University of Bonn 

Welcoming address:	 Professor D. J. Royse, President, World Society for Mushrooni 
Biology and Mushroorn Products 

Welcorning address:	 Mr Ulrich Hauschild, Deputy Mayor, City of Bonn 

Welcorning address:	 Mr Peter Hettlich, Member, German Federal Parliarnent 

Message:	 Mi- Franz Schmaus, President, German Mushroorn 
Growers Association 

Opening address:	 Professor J. 1. LeIley, Chairman, Conference Organizing 
Cornrnittee 

10:00-10:30	 Coffie 

10:30-11:15 	 Keynote lecture 

11:15-12:00	 Keynote lecture 

12:00-14:0()	 Lunch
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KEYNOTE LECTURE: K-1 
30th September, 2008: 10:30-11:1 5. 	 Theatre 

"Mushrooms, Cause and Cure" 

Professor Dr L.J.L.D van Griensven (The Netherlands) 

Chairman: Professor D.J. Royse (University ParA-, USA) 

KEYNOTE LECTURE: K-2 
30th September, 2008; 11:15-12:00

	
Theatre 

"Economic Developments in the Mushroom lndustry" 

Mr L.G.J. van Horen (The Netherlands) 

Chairman: Proftssor H.-P. Moiioris (Regensberg, Ger,nan;9 
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PLENARY SESSIONS



Tuesdav, 
101h September (Afternoon)

	
Theatre 

1. Physiology & Biochemistry
	

Chairperson: K. Burton 

14:00-14:30	 PL-1-1	 Reactive oxygen species and the strategy of antioxidant 

defence in mushrooms 

J.M. Savoie (France) 

14:30-15:00	 PL-1-2	 The influence ofcasing and compost moisture on 
sporophore 
quality of Agaricus hisporus 

D. Beyer (USA) 

Tuesdayq 30 September (Afternoon) 	 Lecture Hall 1 

II. Cultivation Technology	 Chairperson: J.E. Sanchez 

14:00-14:30	 PL-2-1	 Double cropping Agaricus hisporus by re-supplernenting 
and re-casing compost 

D.J. Royse (USA) 

14:30-15:00	 PL-2-2	 Cultivation of Lentinula edodes in China 

Q . Tan (China) 

Wednesdav, 1" October (Morning) 	 Theatre 

III. Genetics & Breeding	 Chairperson: Q¡ Tan 

08:30-09:00	 PL-3-1	 Mushroom brceding: hurdies and challenges 

A. S. M. Sonnenberg (The Netherlands) 

09:00-09:30	 PL-3-2	 Molecular genetics of mating system in bipolar 
mushroorn, 
Pholiota nameko 

T. Aimi (Japan)



Wednesday, lst October (Morning)
	

Lecture Hall 1 

IV. Integrated Pest Management 	 Chairperson: A. Gcósel 

08:30-09:00	 PL-4-1	 Challenges facing mushroorn disease control in fue 21" 
Century 

H. Grogan (Ireland) 

09:00-09:30	 PL-4-2	 Factors affecting spotting and discoloration of the 
cultivated mushroom, Agaricus bisporus 

D. L. Rinker (Canada) 

Wednesday, lst October (Afternoon)
	

Theatre 

V. Nutritional & Medicinal Aspects	 Chairperson: U. Lindcguist 

14:00-14:30	 PL-5-1	 Nutritional and medical aspects of ergothioneine--the 
unique mushroorn antioxidant 

R.B. Beelman (USA) 

14:30-15:00	 PL-5-2	 A translation research to investigate anti-cancer activity oí' 
mushrooms 

S. Chen (USA) 

Wednesday. Ist October (Afternoon)
	

Lecture Hall 1 

VI. Safety, Quality Control and Regulational Aspects Chairperson: A.S.M. Sonnenberz 

14:00-14:30	 PL-6-1	 Molecular rnodelling and modification of mushroom 
senescence and quality-Ioss 

K. Burton (UK) 

14:30-15:00	 PL-6-2	 Standardisation and quality control in the rnushroom

nutriceutical industry 

J.A. Buswell (China) 
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Friday, 3  October (Morning)
	

Theatre 

VII. Mushroom Resource Development	 Chairperson: P. Kalberer 

08:30-09:00	 PL-7- 1	 Cornrnercial cultivation of Lyophvllurn shirneji 

K. Yamanaka (Japan) 

09:00-09:30	 PL-7-2	 Organic button mushroorn production, quality produce and 

pesticide residue analysis 

B.L. Dhar (India) 

Fridav. 3  October (Morning)	 Lecture Hall 1 

VIII. Environmental lmplications and Applications	 Chairperson: JA. I3uswcII 

08:30-09:00	 PL-8-1	 Olive mili waste as a substrate for the cultivation of 
Pleurotus spp. rnushroorns 

D. Levanon (Israel) 

09:00-09:30	 PL-8-2	 Energy issues related to mushroom production, and the 
quest for profitable use of spent mushroorn compost 

P. Oei (The Netherlands) 

Friday, 3  October (Afternoon)	 Theatre 

IX. Mycorrhizal Mushrooms and Mycorrhization 	 Chairperson: J.I. LeIley 

14:00-14:30	 PL-9-1	 Problerns and perspectives in the production of Tuber 
infected piants 

A. Zamboneili (Italy) 

14:30-15:00	 PL-9-2	 Mycorrhizal research applied lo experiences iii piantations 
of mycorrhizal mushrooms, especially in Central Lurope 

Z. Bratek (Hungary) 
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Friday, 3  October (Afternoon)
	

Lecture Hall 1 

A. iconomcs ami Marketing 	 Chairperson: D. Levanon 

14:00-14:30	 PL-10-1	 The rnushroorn inedia landscape: changes and challengcs 

R. Dreve (The Netherlands) 

14:30-15:00	 PL-1 0-2	 Development of Polish mushroom exports 

T. Smolenski (Poland)

Theatre 

16:30-17:15	 CLOSING CEREMONY 
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1. P1-IYSIOLOGY & BIOCHEMISTRY 

Tuesday, 30th September	 Theatre 

Chairperson: K. Burton 

15:00-15:15 0-1-1: GROWTH AND FRUIT BODY FORMATION OF GANODERMA LUCIDUM, 
LENTINUS EDODES AND PLEUROTUS OSTREA TUS ON MEDIA 
SUPPLEMENTED WITH SELENIUM 
M. Savic, J.Petrovic, A. Klaus, M. Rajkovic, N,Filipovic. S.Antic-Mladcnovic and 
M.Niksic 

15:15-15:30 0-1-2: RECOGNITION AND DEGRADATION OF INSOLUBLE CRYSTALLINE 
CELLULOSE BY POLYPORUSARCULARJUS 
Tadanori Airni', Yuka Ohnishi , M itsutoshi Nagase 2 , Tsuyoshi Ichiyanagi' and 
Yutaka Kitamoto3 

Chairperson: T. Airni 

16:00-16:15 0-1-3: SUSCEPTIBILITY OF EUROPEAN POPULATIONS OF AGAR/CUS BISPORUS 
TO TRJC'JIODERM4 METABOLITES 
J.-M. Savoic, N. Minvielle. S. Rextoueix and P. Callac 

16:15-16:30 0-1-4: EXTRACELLULAR ENZYME PRODUCTION OF THE T\VO CAUSATIVE 
AGENTS OF OYSTER MUSI-IROOM GREEN MOULD UNDER INDUCTIVE 
AND NON-INDUCTIVE CONDITIONS 
L. Ksedics, T. Cseh, P. Kirmiczi, L. Hatvani, L. Manczinger and C. Vágv1gvi 

16:30-16:45 0-1-5: THE USE OF DIRECT DPPH METHOD FOR DETERMINATION OF 
ANTIOXIDANT CONTENT IN MOREL MUSFTROOM 
Gander G and Masaphy S 

16:45-17:00 0-1-6: ANTIMICROBIALACTIV1TIES OF FOUR WILD MLISIIROOM SPEC'IES 
COLLECTED FROM TURKEY 
Fatih Kalyoncu and Mustafa Oskay 

17:00-17:15 0-1-7: DEGRADATION OF ENDOSULFAN BY PLEUROTUS SPP 
G.M. Mendoza, J.E. Sánchez, M.G. Nieto, and F.J. Márquez-Rocha 
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II. CULTIVATION TECHNOLOGY 

Tuesday, 30th September	 Lecture Hall 1 

Chairperson: J.E. Sanchez 

15:00-15:15 0-2-1: MUSHROOM COMPOST PRODUCTION -A REVIEW OF INDUSTRY 
QUALITY ASSURANCE FRAMEWORKS IN !RELAND 
Mairead Kilpatrick, H. S. Shekhar Sharma and Gary Lyons 

15:15-15:30 0-2-2: EFFEC'T OF AEROBIC FERMENTATION SUBSTRATE IN THE 
PRODUCTION OF PLEUROTUS OSTREA TUS AND ITS RESISTANCE TO 
TRICHODERMA VIRIDE 
G. Mata and F. E. Torres-Hernández 

Chairperson: D.J. Royse 

16:00-16:15 0-2-3: RESPONSE OF A GAR1CUS BRASILIENSIS TOS UPPLEMENTATION AT 
SPAWNING 
E. Souza-Dias, D.L. Rinker and G. Alrn 

16:15-16:30 0-2-4: CHARACTERIZATEON OF BACTERIAL COMMUNITY CHANGES DURING 
OYSTER MUSI-TROOM SUBSTRATE PRODUCTION 
B. Vaina, D. Szili, A. Nagy and K. Márialigeti 

16:30-16:45 0-2-5: THE IMPACT OF WASTE'S COMPOSIT1ON, ON COMPOSTING AND 

CULTIVATION PROCEDURES OF MUSHROOMS 
O. Danal, N. Ezov, and D. Levanon 

16:45-17:0() 0-2-6: EVALUATION OF SUBSTRATE COMPOSITION AND PRODtJCTIVITY OF 
SFIIITAKE LOGS TO ENHANCE MUSHROOM QUALITY 
H. S. Shckhar Sharma, Mairead Kilpatrick, Gary Lyons, Harry Wichers, and Jons 
Hoozee 

17:00-17:15 0-2-7: YIELD AND MUSHROOM SOLIDS OFAGARJCUSBJSPORUSAS 
INFLUENCED BY MOISTURE CONTENT OF SUBSTRATES 
Dclphina P. Mamiro and Daniel J. Royse 
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Hl. GENETICS AND BREEDING 

Wednesday, lst October	 Theatre 

Chairperson: Qi Tan 

09:30-09:45 0-3-1: AN ASSESSMENT OF THE GEN ET1C D!\ERS[TY OF GAN()DERMA 
STRAINS CULTIVATED IN CHINA USING MOLECULAR METIIODS 
Jingsong Zhang 

09:45-10:0() 0-3-2: OUTCROSSING VIA THE BULLER PHENOMENON IN A COMPOST 
INOCULATED WITH SPORES AND MYCELIUM OF AGAR/CUS BJSPORUS. 
A METHOD FOR BREEDING 
P. Callac, M. Imbernon and J.-M. Savoie 

Chairperson: J.M. Savoie 

10:30-10:45 0-3-3: MOLECULAR GENE TYPING OF COMMERCIAL STRAINS OF EDII3LL 
MUSHROOMS, PLEL 7ROTUS OSTREA TUS AND AGAR/CUS BISPORUS, 
CULTIVATED IN RUSSIA 
A.V. Shnyreva 

10:45-11:00 0-34: CLONING AND SEQUENCE ANALYSIS OF THE LENTINULA EDODES 
OROTID[NE-5'-MONOPHOSPHATE DECARBOXYLASE GENE 
Dapeng Bao, Meiyan Zhang and Mingjie Chen 

11:00-11:15 0-3-5: HETEROL000US EXPRESSION IN ENOKI MLTSHROOM FLA?víAÍULIN1 
VEL UTIPES 
C.-Y. Kuo, C.-C. Chang, R.-S. Hseu and C.-T. I-Iuang 

11:15-11:30 0-3-6: [NHERITANCE PATTERNS OF A STRAIN-SPECIFIC SCAR MARKER FOR 
LENTINULA EDODES STRAIN 135 
Meiyan Zhang. Chun-yan Song, Qi Tan, Ming-he ('hen and Yin g-Jie Pan 
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W. INTECRATED PEST MANAGEMENT 

Wednesday 1 s October
	

Lecture Hall 1 

Chairperson: A. GeóseI 

09:30-09:45 0-4-1: SPECIFIC PCR REVEALS THAT THE SUBSTRATE OF W1LD GROWN 
PLEUROTUS OSTREA TUS IS A POTENTIAL SOURCE OF GREEN MOULD 
AFFECTING OYSTER MUSHROOM PRODUCTION 
L. Hatvani, S. Kocsubé, L. Manczinger, I.S. Druzhinina, C.P. Kubicek, 
C. Vágvilgyi and L. Kredics 

09:45-10:00 0-4-2:AGARICUS BISPORUS INFECTION BY VER TJJLLJUM FUNGICOLA AND 
INCIDENCE ON THE REGULATION OF GENES 
M.L. Largeteau, C. Latapy, P. Broca and J.-M. Savoie 

C ha i rperson: H. G rogan 

10:30-10:45 0-4-3: IMMUNOLOGICAL DETECTION OF DSRNAS IN WILD AGARIC(LS 
SPECIES AND IN VIRUS INFECTED CULTIVATED CHAMPIGNON 
András Geüsel ',Krisztián Halász 2 , JózsefSzarvas3 , Csaba L-Iajdú 3 and Noérni 
Lukács 

10:45-11:00 0-4-4: CONTROL OF YELLOW ROT ON REISHI MUSUROOM (GANODERMA 
LUCIDUMKARSTEN) USING A SI-IELF-CULTIVATION AND MODIFIED 
VINYL CO VER METHOD 
H.J. Kang, J.T. 1-Iwang, J.G. Noh, J.S. Choi, W.B. Chang, 1.G. Song and K.B. Miii 

11:00-11:15 0-4-5: ISOLATION OF FUNGAL VIRUSES, CAUSATIVE AGENTS OF 
MUSHROOM DISEASES, AND DEVELOPMENT OF THEIR DETECTION 
SYSTEMS 
I-Iyeon-Su Ro and Hyun-Sook Lee 

H: 	 1 .30 0-4-6: BIOLOGICAL CONTROL AGAINST TRICI-JODERMA SPECIES IN 
AGAR/CUS CULTIVATION 
Júlia Gyórfi and András Geósel 

11:30-11:45 0-4-7: NOVEL MYCOVIRUSES rN AGARICUS BISPORUS 
I-Iyo-Kyung Won, Dong-Kyu Kim and Hyun-Sook Lee 

11:45-122 :00 0-4-8: GREEN MOLD DISEASE OF PLEUROTUS OSTREA TUS IN HUNGARY AND 
ADVANCES IN ITS BIOCONTROL 
A. Nagy, L. Manczinger, L. Krcdics, L. Hatvani, J. Gyórfi, Gy. Turóczi, Zs. Antal, 
E. Sajben and Cs. VágvS1gyi 
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V. NUTRITIONAL & MEDICINAL ASPECTS 

Wednesday, lst October 	 Theatre 

Chairperson: U. Lindeguist 

15:00-15:15 0-5-1: EVALUATION OF THE EFFICACY OF CORJOLUS FERSICOLOR 
SUPPLEMENTATION IN THE REGRESSION OF LOW-GRADE SQUAMOUS 
INTRAEPITHELIAL LESIONS CALJSED 13Y HUMAN PAPILLOMA VIRUS 
J. Silva Couto 

15:15-15:30 0-5-2: MUSHROOMS IN TRADITIONAL EUROPEAN FOLK MEDICINE 
H.-P. Hanssen 

Chairperson: L.J.L.D van Gricnsvcn 

16:00-16:15 0-5-3: IMMUNE STIMULATORY ACTIV1TY OF GLIS: A BIOACTIVE 
PROTEOGLYCAN FROM GANODERMA LUCIDUM 
H. Fan, J. Zhang, Q. Tang, C. Zhou. W. Jia, M. Zimmermann-Kordmann and W. 
Reuttcr 

16:15-16:30 0-5-4: ANTIOXIDANT PROPERTIES OF GRIFOLA GARGAL EXTRACTS 
J.P.F. de Bruijn, C. Loyola, P. Aqueveque, J.A. Cañumir, M. Cortéz and A. France 

16:30-16:45 0-5-5: CANCER PREVENTION AND MANAGEMENT BY MUSHROOM 
SUPPLEMENTED DIET 
Jean A Monro 

16:45-17:00 0-5-6: MYCOTHERAPY - TREATMENT WITIl MEDICINAL MUSIIROOMS 
Susanne Ehlcrs 

17:00-17:15 0-5-7: INHIBITORY EFFECTOF MOUSE SARCOMA 180 BY CRUDE W-D-
GLUCAN EXTRACTED FROM HERIIUM ERINA CEUS 
Yon 11 Choi, Gun Woo Lee, Mi Ja Shim', 1-lyun-Su Rho 2 , Ilvun Sook Lee 2 , Mili 
Woong Lee', U-Youn Lee and Tae Soo Lee 

Chairperson: H.-P. Hanssen 

17:15-17:30 0-5-8: BONE CELL STIMULATING EFFECTS OF EDIBLE MUSHROOMS - A NEW

PERSPECTIVE FOR PREVENTION OF OSTEOPOROSIS 
K. Wende, A. Saifand U. Lindeguisi 

17:30-17:45 0-5-9: A STUDY OF MUSHROOM NUTRIENTS AND CHEMICAL COMPOSITION 
ACCORD[NG TO TREATMENTS AND HARVEST 
Necia Çaglarirrnak 

17:45-18:00 0-5-10:MUSHROOMS AS THE SOURCE OF NOVEL THERAPEUTIC STRATEGIES 
FOR THE TREATMENT OF NEURODEGENERATIVE CONDITIONS 
V. Calabrese 1 , C. Cornelius', M. Cavallaro', M. Cambria' and M.A. Toscano2 
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18:00-18:15 0-5-11: FIBRINOLYTIC ACTIVITY OF SEVERAL COPRINOID MUSHROOMS 
S.M. Badalyan, L.R. Mclik yan. M. Navarro-González and U. Kües 

VI. SAFETY, QUALITY CONTROL AND REGULATIONAL ASPECTS 

Wednesday, lst October
	

Lecture Hall 1 

Chai rperson: A. S. M. Sonncnberg 

15:00-15:15 0-6-1: MATHEMATICALLY CHARACTERIZING VARIATIONS OF SEC-HPLC 
PROFILE AMONG DIFFERENT GANODERM4 POLYSACCHARIDES 
T.B. Feng, X.T. Yang, K. Mi. Q.Y. Yang and H.Q. Feng 

VII. MUSHROOM RESOURCE DEVELOPMENT 

Friday, 3rd October
	

Theatre 

Chairperson: P. Kalberer 

09:30-09:45 0-7-1: GANODERMA PFEIFFERJ - A NEW MEDICINAL MUSHROOM 
W.-D. Jüllcli aud U. Lindeguisi 

09:45-10:00 0-7-2: INVESTIGATION OF THE POTENTIAL USE OF SPENT PLEUROTIJS 
OSTREA TUS (WILD TYPE, ORIGINATED FROM NEW MEXICO) 
SUBSTRATE IN RUMINANT FEED 
Milan J. Adamovi&, Ivanka M. Milenkovic 2 and Ivana D. Adarnovié 

Chairperson: T.S. Lee 

10:30-10:45 0-7-3: EASTERN MEDICINAL MUSHROOMS GO WEST 

11.-P. í-Ianssen and O. Neugebauer 

10:45-11:00 0-7-4: MUSHROOMS AND SKIN TREATMENT - FROM TRADITIONAL USE TO 
MODERN APPLICATIONS 
O. Neugebauer, H.-P. Hanssen and M. Kerscher 

11:00-11:15 0-7-5: ORGANIC PRODUCTION OF OYSTER MUSH ROOM EN INDIA 
Yogendra Mahto and R,N.Verma 
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VIII. ENVIRONMENTAL IMPLICATIONS AND APPLICATIONS 

Fridav, 3rd October
	

Lecture Hall 1 

Chairperson: J.A. Buswcll 

09:30-09:45 0-8-1: OYSTER MUSHROOM PLEUROTUS OSTREA TUS (JACQ.) P.KUMM. - ITS 
CULTIVATION AND UTILIZING IN SLOVAK FORESTRY 
M. Pavlik. M. Hrasko andA. Pavlikova 

09:45-10:00 0-8-2: DEVELOPMENT OF SUBSTRATE FOR FRL I ITING oF PLE1-7ROTU5' 
OSTREA TUS USING WASTE BED-LOG (LENTINUS EDODES) 
\Vho-Bong Chang. Jac-Sun Choi, Sang-Cheul Lim, Kyoung-Bcum Miii and 
Cha, Jac-Soon 

10:30-10:45 0-8-3: BIOTECHNOLOGY TO GROW EDIBLE AND MEDICINAL MUSHROOMS 
ON VINE AND WINERY WASTES 
M. Petreand A. Teodorescu 

IX. MYCORRHIZAL MUSHROOMS AND MYCORRHIZATION 

Friday, 3rd October
	

Th eatre 

Chairperson: J.I. LeIley 

15:00-15:15 0-9-1: MONITORING OF AN EXTENSIVE TRUFFLE ORCHARD IN IIUNGARY 
A. Gógán Csorbainé, Z. Bratek and J. Dirnény 

15:15-15:30 0-9-2: APPEARANCE OF ECTOMYCORRHIZAL MUSHROOMS AT DISTURBED 
FOREST STANDS 
M Pavlik 

Chairperson: M. Pavlik 

16:00-16:15 0-9-3: ECOLOGICAL RESEARCH BASING SWEET TRUFFLE (MA TTIROLOM)'(!'ES

TERFEZIOJDES/MATTIR./ E. FISCHER) CULTIVATION 
B. Drescher, Z. Illyés, J. Vikor and Z. Bratek 

16:15-16:30 0-9-4: NEW PHYTOINDICATION BASED PREDICTIONAL METHOD FOR BETTER 
SELECTION OF BURGUNDY TRUFFLE PLANTATION SITES ANI) IIOST 
PLANTS 
Z. IlIyés, B. Drescher J. Vikor and Z. Bratek 

,) ,



X. ECONOMICS AND MARKETING 

Friday, 3rd October	 Lecture Hall 1 

Chairperson: D. Levanon 

15:00-15:15 0-10-1: WILD MUSHROOMS AND SOCIOECONOMICS IN NORTHEAST 
THAILAND 
U. Klinhom
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Oral Presentations - General Information 

All speakers giving Power Point presentations should contact a member of the Technical 	 • 
Section at the registration desk as soon as possible after arrival to download their files. 
Speakers using sudes should hand in their sudes to the projector operator no less than 15 
minutes prior to the start of the relevant session. A Preview Room will be available for	 • 
speakers to view their Power Point presentationlslides and ensure they are in good order. 

Speakers are requested to arrive a few minutes before the start of the relevant session and 	 • 
to report to the Chairperson, who will have absolute discretion to adjust the time schedule 
should there be any absentees. Changes to the published schedule will be displayed in 
advance on the notice board located outside the lecture theatres.

LI 

O 

O 

O 

O 

O 

O 

O 

O 
24	 9



Poster Session 

Al! posters should be set up in the designated Poster Exhibition Area in the Poster Hall in 
the Conference Centre between 09:00 and 16:00 on Tuesday, 30" September, and should 
remain displayed until 1200 hr on Friday, 3 d October. Poster stands will be numbered, and 
authors should display their posters according to the number assigned to their abstract. 

The formal poster session has been scheduled for Wednesday, l October, from 18:00-
19:30 hr. Assigned authors should attend their posters during these times for discussion 
with participants.
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WORKSHOPS 

Workshop No. 1 (Tuesday, 30 September 2008 - 16.00-18.00 h): 

"Structure and medicinal properties of mushroom-derived 6-glucans". 

Coordinator: Professor U. Lindequist (Germany) 

Panellists:	 Professor T. S. Lee (Korea) 
Dr. L.J.L.D. van Gricnsven (Thc Netherlands)

Lecture Hall II 

Workshop No. 2 (Wednesday, lst October, 2008 - 10.30-12.30 h): 

"Role of rnushrooms in Chinese and western medicine: similarities and differences". 

Coordinator: Dr. H.-P. l-Ianssen (Germany) 

Pancllists:	 Professor S. Chen (USA) 
Professor Dr H.P. Molitoris (Gcnany) 
Dr J. S. Zhang (China)

Lecture Hall 11 

Workshop No. 3 (Friday, 3rd October, 2008— 10.30-12.30 h) 

"Agaricus cultivation: how to make a high quality growth substrate" 

Coordinator: Dr. B. Desrumaux (Belgium) 

Panellists:	 Professor H.S.S. Sharma (UK) 
Professor D.J. Royse (USA)

Lecture Hall II 
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Excu rsion 

As part of the coníerence programme, delegates will have tlie opportuniry to visil one oí' Gcniiany's 
largest and most modern Agaricus farrns owncd by Mr. Hans Deckers. Thc farrn is involved in both white 
and brown A garleas rnushroom cultivation including the entire handling process of frcsh mushrooms for 
marketing. Additionally, the excursion includes a visit to a well-known Dutch Agaricus compost producer 
with phase 1 to phase III production. Delegates vill also visit the world's largest company engaged in 

B 
estahlishing complete mushroom farms, the Christiaens Group, which is active in this field in five 
continents. Finaily, lunch vil1 be served at Gerard van de Vossenberg's excellent restaurant specialising 
iii mushroom dishes. The Chef, Gerard van de Vossenberg, is a member of the Fédération Cuisinier 
Exclusive DEurope and is also the bearer of the "Golden Champignon" which is only awarded to chefs 
with an outstandin g contrihution in the preparation of culinary mushroom dishes. 
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Exhibits 

Comrnercial exhibits will be displayed in the Exhibits Hall within the Conftrence Centre

from 08:30 until 18:00 daily, 30th Septernber-2 nd October, and from 08:30 until 16:00 on


3rd October, 2008. 
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General Meeting of the World Society for Mushroom Biology and 
Mushroom Products (WSMBMP) 

The Triennial General Meeting (TGM) of the WSMBMP will be beid on a date and al a 
venue (to be announced) located in the Conference Convention Centre. This meeting will 
be chaired by Professor D. J. Royse, President of the Society and is open to all Mernbers 
of the Society. 

The TGM will he preceded by a meeting of the Executive Cornmittee. 

Annual General Meeting of the German Mushroom Growers 
Association (BDC) 

The rneeting will be heid on Friday, October 3rd from 8:30 to 10:00 hours in the Lecture 
Hall 11. Thc mecting will be chaired by Mr. Franz Schmaus, President of BDC. 
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Conference Reception 

The Conference Welcorne Reception


will be heid from 

19:00 p.m., Monday, 30 t1 September 2008


in the Foyer in the Conference Centre 

Conference Banquet 

The Conference Banquet


will be heid on


Friday, 3rd October 2008, commencing 19:00 p.m, 


in the


Conference Hall 
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Keynote Lectures 
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NI: MUSHROOMS: CAUSE AND CURE 

Leo van Griensven 
Plant Rcsearch International, Wageningen University and Research, Wageningen, The Nctherlands. 
Email: lco.vangriensvenwur.nI 

Since times imrnernorial, mushrooms have been used as hallucinogens, in medical applications. for 

S 
human consurnption, and for commercial exploitation. Initially a collectable free food from nature, thc 
cultivation of edible mushrooms began —700 years ago in China with the cultivation of shiitake (Lentinula 
cc/(xies) on wood logs. In Europe, the cultivation of Agaricus bisporus (the button mushroorn), first 
described by thc French botanist Tournefort in 1707, sprcad afl over Europe in the 1 8th Century after it 
was discovered that the mushroom could be grown on fiat cultivation beds consisting of mixtures of straw 
and weathered horse manure. The industry expanded when cultivation was transferred from outdoors to 

Ó	 caves with a stable climate, and later into the "Pennsylvania doubles" indoor system consisting of large 
e racks containing up to 12 bcds positioned aho ye each other and divided over two fioors. This arrangement 

formed thc basis of the Dutch mushroom farming system that is constructed of standardized metal bcds in 
fully accliniatized rooms, a very efficient and expensive design that has since been introduced worldwide. 
Indoor composting and two-phase cultivation, developed in the 1980s, have created a complete system of 
incomparably efflcient mushroom cultivation. According to the US Department of Agriculture, world 
output of industrially produced white button mushrooms in 2004 was approximately three million tonnes. 
At the same time, a wide range of other mushroorns including shiitake, oyster mushrooms (Pleurotus 

Ó spp), and the rice straw mushroom (Volvariella volvacea), were produced elsewhere in the world on 
suhstrates ranging from wood logs and wetted non-fermented straw to complicated sterilized mixtures of 
various organic and inorganic matcrials. These cultivation systems are casily adaptable to local 
circumstances, can be built without enorrnous investment, produce a valued edible product for local trade 
arid have created employment for hundrcds of thousands in Asia. South and Middle America, and Africa. 
Apart from thcir organolcptic properties, mushrooms are a healthy food, low in calores and fat but 
containing high leveis of protein and al¡ the essential amino acids. They are also a good source of 
phytosterols, especially ergosterol, and antioxidants that can prevent mahignant disease aiid aging effccts. 
1-lowever, surprisingly little evidence has been collected that proves their presumed health effects beyond 
any doubt. Mushrooms including Agaricus brasiliensis, Cordvceps sinensis, coria/as versicolor, 
Ganoderma /ucic/um , L. edades and Phd/mus linteus are also recognized for their use iii the prevention 
and cure of a range of diseases including atherosclerosis, cancer, chronic hepatitis and autoimmune 
diseases such as diabetes type 1. Mushroom extracts contain various bioactive componcnts, including 
glucans, phenolic compounds and proteins, that exert immunoniodulatory effects in various forrns (e.g. 
pro-infiammatory activity or adjuvant effects, and also apoptosis), rnostly involving chemokines as 
mcdiators. Various mushroom-derived enzymes (peroxidases, laceases) have also been shown to be 
cffective in biorernediation processes for removing a range of recalcitrant pollutants (e.g. polychiorinated 
aromatics, polyaromatic hydrocarbons) from the environment. Spent mushroom substrate has also been 
used to remove heavy metais from aqueous solutions and odorous and toxic gaseous compounds from thc 

S	
exhaust air generated by industrial processes. Ideas for the further dcvelopment of mushrooms and 

derived products, and for strengthcning the position of the rnushroom industry, will he proposed.



K2: ECONOMIC DEVELOPMENTS IN THE MUSHROOM !NDUSTRY 

L.G.J. van Horen, C. van Rijswick and E. Baas 
Rabobank Maashorst, Spoorweg 2, 5963 Ni Horst, The Netherlands 
Email: lambertvan.horen@planet.nl  or l.g.j .horen@maashorst.rabobank.nl  

Production of mushroorns shows a decreasing trend in developed rcgions such as Europe. the U.S. aud 
Canada. Growers, in Western Europe in particular, are facing inereasing conipetition from low-cost 
producers such as China. In addition, mushroom companies are facing rising production costs and price 
pressure from increasingly powerful retail multiples. As a consequence of these developments, the 
number of mushroom growers in Europe and the U.S. has decreased signiflcantly in recent years. These 
companies have been taken over by existing players and, consequently, mushroom companies are scaling-
up, aliowing them to produce in a more efficient and competitive way. In China, on the other hand, 
mushroom consumption is increasing in anticipation on increasing domestic demand. Mushroom 
consumption shows different stages of development. In emerging countries, consumption levels of 
cultivated mushrooms are still relatively low. The growing population is driving consumption of 
mushrooms in these countries. In addition, increasing incomes and consurners increasingly eating away 
from horne, will stimulate rnushroom consumption in emerging countries. In developed regions such as 
Western Europe and North America on thc other hand, rnushroom consurnption is rather stable in volume. 
Consurnption is primarily driven by health consciousness and convenience. Rather than growing in 
volume, the mushroom sector in developed regions has ample opportunities to create growth in value. 
Currently, there is a shift from consurning the traditional white button mushroom towards the 
consumption of higher value specialty rnushroorns. in many Western countries, convenience producis 
such as fresh-cut rnushroorns and stuffed mushrooms have become popular. On a global level, 
mushroorns are increasingly consumed in fresh form. Consumption of processed rnushrooms is gradually 
decreasing, in favor of fresh ones. Mushrooms are traded all over the world, but due to their perishability, 
fresh ones in particular are mainly traded between neighbouring countries. Processed mushrooms on the 
other hand, are traded giobalty. They are less perishable and thcrefore easicr to trade over long distances. 
China dominates global trade in canned mushrooms.
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PL-2-1: DOUBLE CROPPING AG4RIC(]S BISPORUS BY RE-SUPPLEMEINTIrNG AND RE-
CASING COMPOST 

Daniel J. Royse 
Department of Plant Pathology, The Pennsylvania State University, University Park, PA 16802, USA. 
Email: djr4(psu.edu 

Four rnushroom crops were grown to assess the effect of supplernenting first or second break "spent" 
mushroorn compost (MC) on mushroom yield. Mushrooms were produced for one or two breaks at the 
Mushroom Test Demonstration Facility, the casing layer was removed and the fragmented MC was non-
suppleniented or re-supplemented with hydrolyzed protein, crystalline or feed grade amino acids, or 
commercial supplements and then re-cased for a second crop at the Mushroom Research Center. Crops 1 
and 2 were designed to examine the effect of re-supplementing second-break MC with SoyPlus®, a 
commercial delayed release nutrient. Crops 3 and 4 evaluated the effects of non-supplernenting or 
supplementing first-break MC with commcrcial delayed-relcase nutrients, hydrolyzed protein or amino 
acids. For Crops 1 and 2. BEs (two breaks) ranged from 46% on non-supplemented MC in Crop 1 to 
601/Ó on SoyPlus®-supplementcd MC in Crop 2. For comparison. SoyPlus®-supplernentcd Phase II 
compost BEs (two breaks) ranged from 58% in Crop 1 to 66% in Crop 2. For Crops 3 and 4. mean 
(combined Crops 3 and 4) BEs ranged from a low of 72% on non-supplcrncnted MC to a high of 101% on 
MC supplemented with crystalline L-isoleucine or Pro Fam H200 FG (a hydrolyzed soy isolate). Overali 
douhle crop yields were higher when first-break MC was supplemented compared to sccond-break MC. 
Re-supplcmcnting and re-casing MC offers an opportunity for growers to obtain additional mushroom 
production from the same compost. As materials costs risc, double cropping would potentially increase 
revenues while reducing costs associated with compost preparation and disposal. Growers using a multi-
zone system, Le., bulk Phase II compost preparation and bulk spawn run (Phase 111), would be in the best 
position to fully exploit double cropping. The multi-zone system reduces time of exposure oí' (he 
compost to pests and diseases because both Phase II and Phase III tunncls are cquippcd with filters that 
prevení compctitors from reaching the compost. 

PL-2-2: PROGRESS OF XIANG-GU (LENTJNL./LA EDODES) RESEARCH IN CHINA 

Qi Tan 
lnstitutc of Edible Fungi, Shanghai Acaderny of Agricultural Scienccs, 25 Nanhua Street, Shanghai 
201106, P.R. China. Email: syjø@7saas.sh.cn 

The ediblc'medicinal mushroorn, Lenlinula edodes (Xiang-gu in Chinese), is cultivated and consumed in 
many countries worldwide. In terms of total annual output, it currently ranks second, behind Agaricus 
hisporus, among all the mushrooms grown on an industrial scale. China is the major producer and 
exporter of Xiang-gu. and the mushroorn continues to play an increasingly important role in thc econornic 
and social development of the country. This is due in large part to the many scientific breakthroughs and 
production improvements relating to Xiang-gu achieved in recent years by Chinese mushroorn biologists 
and growers. This paper describes (he Iatest advances in Xiang-gu research and development in China 
over a wide range of arcas including germplasm resources, strain identification, brecding and brceding 
lech nologies, and pharmacological activity.



PL-3-I: MUSHROOM BREEDING: HURDLES AND CHALLENGES 

A.S.M. Sonnenber2', J.J.P. Baars' and R.W. Kerrigan2 
Departrnent of Plant Breeding, Wageningen University and Rescarch Centre. the Nethcrlands, Svlvan 

Research, Kittanning, USA. Ernail: anton.sonnenberg@wur.nl  

Mushroom breeding is an applied science that can contribute lo a significant extent lo the developrnent of 
the mushroom industry. Compared lo plant breeding, however, there are hardly any large breeding 
programs and hardly any research prograrns related lo mushroom breeding. There are a number of reasons 
for this. Next lo a small market compared lo plant products, it scems lo be difficult lo protect rnushroom 
varieties. This makes investment in rnushroom breeding far from profitable. In sorne species, such as the 
button mushroorn Agaricus hisporus, also sorne technical problerns rnust be tackled, such as thc peculiar 
life cycle and low recombination frequencies in meiosis. Also, strain instabilities can be a problem and 
often there is a very narrow genetic base in existing cornmercial strains for most species. This article will 
elaborate on these hurdies but will also give sorne possihilitics lo solve the prohlcrns. 

PL-3-2: MOLECULAR GENETICS OF MATING SYSTEM UN BIPOLAR MUSHROOM 
PHOLIOT4 NAMEKO 

Ruirong Vi', Mukaiyama Hiroyuki 2, Takashi Tachikawa and Tadanori Aimi2 
'The United Graduate School of Agricultura! Sciences, Tottori University, 4-101 Koyama-cho Minarni, 
Tottori-shi, Tottori 680-8553, Japan: Faculty of Agriculture. Tottori University, Koyarna-cho Minarni 4-
101, Tottori-shi, Tottori 680-8553, Japan. Ernail: tairni@rnuses.tottori-u.ac.jp  

Plioliota narneko is a wood-rotting edible mushroorn that carnes a bipolar ,4 incompatibility factor. Our 
previous studies sequenced and characterized the gene for the horneodomain protein (hoxi) in P. nameko, 
which is a putative homologue of A mating-type genes in the tetrapolar basidiomycete. C'oprinopsis 
cinerea, In addition, the gene for the phcromone receptor (rchl) in P. naineko, which is one of the 
homologues of B mating type genes in C. cinerea, was sequenced and characterized. Linkage analysis 
determined that both genes are present as a single locus in the haploid genorne. Moreover, hoxi was 
rnapped at A mating type locus on linkage group 1 in P. nameko, whereas ,-cbl was mappcd on the other 
linkage group and was not linked lo the A mating type locus. Therefore, these results indicated that 
!inkage between homeodomain protein and pheromone receptor genes in P. nameko are different from the 
bipolar phytopathogenic basidiomycete Listilago hordei in which thc two genes are located on the same 
chrornosorne. In this study we investigated the genetic structure around hoxi and rchl in P. nameko, and 
discovered a sccond horneodomain protein gene (hox2) upstrearn of hoxi. Meanwhile, two pheromone 
receptor genes (rch2 and rcb3) and two putative pheromone genes phh] and phb2) were discovered 
around rcbl. Therefore, DNA sequences from genomic rcgions around hoxi and rcbl in P. narneko are 
similar with thosc from mating type loci in the model rnushroom species. In order lo confirrn the function 
ófthe horneodomain, pheromone and pheromone receptor proteins, the cloned genes were introduced ¡tito 
P. narneko protoplasts using a DNA-mediated transformation system. Thc P. nameko strain into which the 
hoxi gene had been introduced produced many pseudo-clarnp like structures. A!though it is well known 
that the mating system in P. naineko is bipolar, the function of horneodornain protein in P. naneko is 
similar lo the horneodornain proteins in the tetrapolar mushrooms C. cinerea and Schi:ophi/luin 
cornrnune. Therefore, it is possible that clarnp formations are not regulated by homeodomain proteins 
alone, but also by pheromone and pherornone receptor proteins. In this presentation, relationships 
between clamp eclI formation and cornpatibility in bipolar rnushrooms vill be discusscd.
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PL-1-1: REACTIVE OXYGEN SPECIES AND THE STRATEGY OFANTIOXIDANT DEFENCE 
IN MUSHROOMS 

J.M. Savoie 
INRA, UR1264, Mycologie ct Sécurité des Aliments, BP 81. F-33883 Villenave d'Omon, France 
E-mail: savoie@dbordcaux.inra.fr 

Oxidative stress leading toan increased presence of free radicais and reactive oxygen species (ROS) plays 
an important role in human degenerative diseases associated with agcing, and diets rich in antioxidants 
are expected to help human body to reduce oxidative daniage. Mushrooms are potential attractivc sources 
of antioxidants and there have been recent investigations on the antioxidant properties of extracts from 
various cultivated and wild edible species. Although research has been focused mainly on the 
composition and putative therapeutic cffects of mushroorns, little information is available about ROS 
generation and thc strategy of antioxidant defence in mushrooms. In addition to the well established 
damaging effects of ROS on DNA, proteins, lipids and other ceil components, there is increasing 
evidence supporting the contention that ROS play important physiological roles in yeasts and filamentous 
ftingi. The level of ROS in the ceil regulates the growth and differentiation of the fungal organisrn and thc 
adaptation of fungi to oxidative stress is tightly connected with thc redox-dependant changes in the 
activities of antioxidant components. As in plants and animais, both of which are capable of an oxidative 
burst in response to pathogen recognition and ROS production associated with defence responses, 
mushrooms respond to biotic interferences by accumulation of 1-1202 or quinones and the death of cithcr 
the competitor or the fungi itself Questions relating to the involvernent of ROS regulation in 
Basidiomycete development and defence systems have to be addressed to incrcasc our knowledge of 
edible mushrooms. This review will discuss progress on ROS generation and the strategy of antioxidant 
defence in A. bisporus and Pleurorz.is spp. with ernphasis on new research methods. 

PL-I-2: THE INFLUENCE OF CASING AND COMPOST MOISTURE ON SPOROPHORE 
QUALITY OF AGARICUS BISPORUS 

'David M. Beyer and 2John A. Pecchia 
'Profcssor & Extension Specialist: 2 Manager, Mushroom Research Facilities, Departmcnt of Plant 
Pathology, The Pennsylvania State University, University Park, PA 16802, USA. Email: dmb8.psu.edu  

It has bcen observed on comrnercial mushrooms farms under stresscd conditions, a symptom will develop 
described as "window panes" on thc mushroom caps and stipes. The occurrence of this symptom often 
results in a loss of fresh quality, and in extreme situations, an outbreak of bacterial blotch. These window 
panes are caused by excessive moisture in the mushroom tissue and scem to be related to environmental 
conditions and or physical characteristics, like moisture, of the casing layer or compost. Our research 
project has exarnined severa] environniental and cultural practices that influence the development of thesc 
symptoms. Phase 1 substrate was prepared according to standard procedures used at Penn State's 
Mushroom Test Demonstration Facility. However, prior to fihling trays for Phase II, one treatment 
received no additional water, resulting in a Iow moisture substrate, another treatment received additional 
water to a point where the substrate was judged to be wetter than the standard control, but still able to be 
conditioned in Phase II. Additional treatments to these three compost treatments included three casing 
treatments: a dry, a standard control and a wet casing ¡ayer. Initial results would suggest that low 
compost and casing moistures enhance the occurrence of window panes. in a second experiment, the 
aboye substratc and casing treatments were prepared and heid in one room until fine days after casing 
(the primordia were 2-4 mm in size). At that time haif of the trcatrnents replicates were moved into a 
room with a relative humidity of around 86-88% and the other half heid in a room at a relative humidity 
of more than 95% until harvesting. The initial results suggest that the symptoms are further enhanced 
under high relative humidity. Additional experiments are being conducted that include the transpiantation 
of casing with primordia from different substrate moistures and different casing moistures to determine if 
the precursors for this symptom developrnent are formed early in primordia development. 
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PL-4-I: CIIALLENGES FACINC MUSHROOM DISEASE CONTROL IN THE 21 ST CEN1'URY 

I-I.NI. (;rogan 
Teagasc, Kinsealy Research Centre, Malahide Road, Dublin 17, Ireland. 
Emai 1: He1en.grogan@teagasc.ie 

Mushroom production continues to be an irnportant industry around the world with increased competition 
arising due to the expansion of the industry ni countries with ernerging growing economies. Efficient 
production systems are therefore required in welI-cstablished industries if thcy are to remain competitive. 
Changes in production technologies can increase output but pest and disease outbreaks can severely 
reduce the profitability of a farrn. Many pathogens are now resistant or tolerant to the chemicais used to 
control them, fungicides such as carbendazirn (now withdrawn for mushrooms in Europe) and prochioraz 
can be broken down by microbial activity in the casing thercby reducing their effectivcncss. Thcrc are 
fiwcr pesticides approved for use on mushrooms now due to increased regulation and product 
withdrawal. New pathogens strains are ernerging on a regular basis despite, or as a result of, 
technological advances in the mushroorn industry. The shift to bulk spawn nin composts, mechanised 
tilling and emptying, industry scale growing units, wetter casings has occurred alongsidc scrious 
outbreaks of new pathogens such as Trichoderma aggressivwn, Cladohotrvum nvcophi1urn Type 2 and 
Mushroom Virus X. Recent rcsearch in France and Australia seems to indicate that more aggrcssive 
strains of Dry bubble disease (Verticillium spp.) may be emerging. The control of diseases therefore is 
increasingly dependent on ensuring that an effective disease hygiene system is in place. Growers need to 
be fully aware of the way in which the different diseases infect a crop and what factors enable them to 
spread and get out of control. Although many general hygiene measures will give good background 
control, specific measures are usually needed to treat specitic pathogens. Water-use needs to be 
examined when Verticilliurn disease is present, air handling and disease treatment iieed to be considered 
when Cobweb disease is present, disinfection of spawning and casing machinery needs to be considered 
when Mushroom Virus X is present. Recent research indicates that alternative/biological pesticide 
products may be useful against mushroom pests and diseases but the costs of registering such products for 
mushroom use may be too high. Collaborative work bctwecn the major mushroom producing countries 
may he a way forward. 

PL-4-2: FACTORS AFFECTING SPOTTING AND DISCOLORATION OF THE CULTIVATED 
MUSH ROOM, AGAR/CUS BISPORUS 

D.L. Rinker, G. AIm and J. Cune 
Iinivcrsity of Guelph, 4890 Victoria Avenue, P.O. Box 7000, Vineland Station, ON LOR 2E0, Canada. 
Email: DRinker(UoGuelph.ca 

e
Mushroom producers strive to achieve perfectly looking mushrooms for frcsh markct. Howevcr, discases 
and horticultural anomalies can dramatically affect pre- and post-harvest mushroom quality. Species, 

. hiotype and concentration - afl affect disease symptom expression. Among four Trichoderma species (T. 
atroviride, har:ianum, koningii and viride) inoculated on mushrooms at difference concentrations, 
syrnptom development was carlier and rnost severe for T. harzianz.im and lcast severe for T. koningii. The 
majority of syrnptorns occurred after harvest (four days after inoculation). In a survey of bacterial hlotch 
on mushroom farms, there were at least seven genetic groups that caused blotch syrnptoms on 
mushrooms. Symptoms caused by Pseudornonas isolates varied from dark brown, brown and yellow. 
Blotch symptoms caused by a unique biotype of Pseudornonas species developed post-harvest at 
rcfrigeration temperatures. Casing pH affects mushroorn production and quality. The desirable casing 
pH is neutral, adjusted with lime. Increasing pH in an atternpt to reduce Trichoderina expression lowered 
mushroom yield and did not reduce the effect of Trichoderrna on mushroom production. Reducing the 
amount of lime in the normal' l:l ratio (w:w) of lime to peat in the casing mix increased the incidence of 
hlotch ami decreased the 'whiteness' of thc mushroom. 
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PL-5-1: FACTORS AFFECTING ERGOTHIONEINE CONTENT IN BUTTON MUSHROOMS 

Robert Beelman and I-Iyun-Ju Lee 
DcpartmcntofFood Science, The Pennsylvania State Univcrsity, Uaiiversity Park, Pennsylvania 16802, 
USA. Ernail: rbb6@psu.edu 

L-Ergothioneine (ERGO) is a natural ly-occurring 2-thio-imidazole amino acid biosynthesized primarily 
by fungi and a few bacteria. ERGO is a potent antioxidant and cellular protector. A preliminary survey 
indicated that Agaricus bisporus strains contained significantly lower leveis of ERGO than Len; mu/a 
edodoes, Pleurotus ostrealus, Pleurotus ervngii and Gri,fola frondosa. Brown strains of A.hisporus were 
found lo contain higher leveis of ERGO than the more cornmonly consumed white strains. Hence, studies 
were conducted lo determine if ERGO content in button mushroom could be increased to higher leveis. 
Studies indicated that ERGO concentration in mushrooms appeared lo be increased by several stress 
factors, such as use of dry substrate, breaking the mycelium in the substrate at casing and harvesting 
mushroorns from the later flushes of its crop cycle. This, research has demonstrated that buttoii 
mushrooms grown in dry compost and obtained from the end of the third flush contained ERGO levels of 
2.1 and 1.8 mg/g d.w. for brown and white strains, respectively. These data indicated that button 
mushrooms can potentially contain ERGO levels about 5-10 times higher than previously observed or as 
high as those found previously in specialty mushrooms. It was also determined that ERGO levels declined 
with levels of mat-urity at harvest such that buttons contained highcr leveis of ERGO compared to open 
mushrooms. ERGO leveis were similar in cap and stipe tissue but were lower in gui tissue in mushrooms 
harvested at ful! maturity. A storage experiment revealed that ERGO leveis in freeze-dried portabella 
powder declined stcadily over time in storage. ERGO concentrations were reduced by 40 and 42 percent 
after 8 weeks at 4 and 23°C, respectively. 

PL-5-2: A TRANSIATJONA1. RESEARCH TO INVESTIGATE ANTI-CANCER ACTIVITY OF 
MUSHROOMS 

Shivan Chen 
Department of Surgical Research, City of Hope/Beckman Research Institutc, Duarte, CA 19010, USA. 
Email: schen@coh.org  

White button rnushroorns have been found lo contain phytochemicals that can suppress the proliferation 
of breast and prostate cancer celis. Two important targets of these phytochemicals are aromatase and 
steroid 5alpha-reductase. Aroniatase is an enzyme that makes estrogen. It is commonly known thaI 
estrogen prornotes the development of breast cancer, espccially in postmenopausal wornen. Arornatase 
inhibitors are important drugs in the treatment of estrogen-dependent breast cancer. Steroid 5alpha-
reductase converts testosterone to dihydrotestosterone (DHT) and has been shown to play an important 
role in the development of prostate cancer and benign prostate hyperpiasia. The use of steroid 5alpha-
reductase inhibitors has been found to decrease the incidence of prostate cancer. Our laboratory has found 
that mushroorns contain conjugated linoleic acid (CLA) that can inhibit both aromatase and Salpha-
reductase at mi cromolar concentrations. Ceil culture experi ments have demonstrated that mush room 
extract suppresscs the cstrogen-dependent proliferation of breast cancer celis. lnterestingly, mushroom 
extract can inhibit the proliferation of both hormone-dependent as well as hormonc-independent prostate 
cancer celis. Importantly, oral intake of mushroom extract has been shown lo slow down the growth of 
breast and prostate turnors in a nude mouse model. Microarray analysis of turnors identified significant 
changes in gene cxpression in thc mushroom-fed mice as compared to controis. Gene protile analysis 
identified alterations in networks involved in ccli death, growth and proliferation, lipid metabolism, thc 
TCA cycle and immune response. These results illustrate the anti-cancer potential of phytochemicals in 
mushroom extract, both in vitro and in vivo, and support the recommendation of white button mushroom 
as a dietary component thaI may aid in the prevention of breast cancer in wornen and prostate cancer in 
men. Based on these preclinical findings. Iwo clinical trials are designed and will he initiated reccntly al 
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thc City of Hope Medical Cerner. California, lo investigate thc cancer preventive capahilities oí" 
mushrooiiis in human. 

PL-6-1: MOLECULAR MODELLING AND MODIFICATION OF MUSHROOM SENESCENCE 
AND QUALITY-LOSS 

K. S. Burton', A. Meadí, M. P. Challen', B. Herman', J. Green', B. Philtips 2, and D. C. Eastwood' 
'Warwick HRI, University of Warwick, WeI!esboume, Warwick, UK, CV35 9EF: 2 Dcpartment of 
Engineering, Covcntry University, Coventry, UK, CVI 5FB. Ernail: Kerry'.Burton@warwick.ac.uk  

Mushroom quality has importance in terms of consumer perception and enjoyment which lcads to 
economic consequences. Both industry and researchers llave sought to improve quality during mushroom 
growth and maintain quality after harvest. First mushroom quality is defined as per consurner perceptions, 
and then researchers aim to develop practical methods to improve quality and to gain further 
understanding of the underlying causes of quality-loss.The breeding of hybrid strains of Agaricus 
bisporus has brought major quality irnprovement. Wc can expect further advances of marker-assisted 
breeding with the re!ease of the A. bisporus genorne sequence and the use of high density linkage genetic 
maps. The recent deve!opment and design of a mushroom bruisometer at Warwick and Coventry 
Universities has enab!ed the identification of the agronomic conditions which favour mushroom bruising 
and brown discolouration. These factors relate to the compost, casing and cnvironment. Quality-loss after 
harvest can be contro!Ied by low temperature storage and modified atmosphere packaging. There is a 
concept that the storage capabilities of rnushrooms have been optimised and that any further 
improvemcnts will only be deterniined by addrcssing the bio!ogical cause of quality-!oss through 
brecding. For this reason thcrc has been a major study to understand thc biochemical and genetic causes 
of post-harvest quality-loss. The biochernical and chemical changes in the mushroom are discussed in 
re!ation to changes in gene expression. Thc up-regulated 20 genes dernonstrate that different 
physiological processes are occurring ¡ti the mushroom after harvest. The expression of 5 of these genes 
has been statistically modelled which enable the identification of primary and secondary events. The key 
role of the urea forming gene, argininosuccinate lyase, was tested by the gene silencing technique, RNAi. 

PL-6-2: STANDARDISATION AND QUALITY CONTROL IN THE MUSHROOM 
NI.ITRICEUTICAL INDUSTRY 

S. T. Chang'& J. A.BusweII2 
'Centre for International Services lo Mushroom Biotechnology, Department of Biology, The Chinese 
University of Hong Kong, Hong Kong SAR, China 2 lnstitute of Edible Fungi, Shanghai Academy of 

griuiltuial Sciences, Shanghai 201106 China. Email iabus el!2OO(a Yahoo LO uk 

Recerit years llave witnessed an inimense growth of intercst iii mushroonis as a source of new compounds 
capable of improving human biological functions. This has been supported in !arge part by thc application 
of modem analytical techniques that have established scientific bases for earlier empirical obscrvations 
relating to the hca!th-pronioting effects of thcse ftmgi. The terrn niushroom nutriceutica!s', has been 
comed to embody both the nutritional and medicinal features of these biological response modifiers 
extractable from the flinga! myce!ium (and culture fluids) or fruit bodies. Since mushrooms llave a long 
tradition as a food source, mushroom feedstocks are categorized as 'generally considered safe'. 
Furtheri-nore, mushroom nutriceuticais exhibit little or no toxicity, even at high doses, and are apparently 
lacking in various side effects that frequently accompany the use of synthetic drugs. However, a major 
problem associated with mushroorn-based dietary supplernents is their wide variability and the current 
lack of standard production and testing protoco!s necessary to guarantee product qua!ity. There is serious 
need for irnprovements in both quality and regu!atory controis in the area. Both are essential in order to 
mercase and maintain consurner confidence, protect public health, and to meet current and future Cllia!itY 
and safcty entena set by the regulatory authonities.
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PL-7-1: COMMERCIAL CULTIVATION OF LYOPHYLLUMSHIMEJI 

K. Yamanaka 
Kyoto Mycological Institute, Misasagi, Yamashina, Kyoto 607-406, Japan. 
Email: katsujiy(Ti:vioIa.ocn.ne.jp 

Lvophi'//uin •vhimeji, Hon-shimeji" iii Japanese is an cctomycorrhizal fungus that grows iii association 
with pine and/or Oak trees. The flingus has been prized as the most delicious and the next expensive 
mushroom to Matsutake, Tricholo,na maisulake in Japan. Hon-shimeji has been successfuliy cultivated in 
pure culture using the selected strains that is capable of growing saprobically by Ohta cxperimentally. 
However, the productivity was not good for comrnercial cuitivation because of using lirnited wiid strains 
and inadequate substrate. The substrate contained large amount of costiy material for such as barlcy 
grains. Wc obtained high-quality and high-yieid exceilent strains by mating bctween monokaryons 
derived from wild strains or by backcross breeding. Moreover, optimurn and inexpensive substrate for thc 
commercial cultivation of Hon-shimeji was newly developed. Fruit bodies fonTied stably on the substrate 
consisting broadleafwood-softwood mixed sawdust, nutritional additives and liquid synthctic nutrients iii 
800-ml plastic botties. In Japan we have two types of pinning method, the pinning with casing and 
without casing, for commercial cultivation of this fungus. 1-Ion-shimeji is cultivated in facilities provided 
automatic cultivation machines using plastic bottles (800 and l., 100 mI). Cultivation cycie is 90-100 days. 

PL-7-2: ORGANIC BUTTON MUSHROOM PRODUCTION , QUALITY PRODUCE AND 
PESTLCIDE RESIDUE ANALYSIS 

B.L. Dhar O.P. Ahlawat', J.K. Dube 2, S.K. Patya1 2 and Thaku Meena2 
National Research Centre for Mushroorn, ICAR, Solan,173213, HP, India; 2 Dr YSP University of 

Horticulture and Forestry, Nauni, Solan, HP, 173230, India. Email: DHARBLHOTMAIL.COM  

The coliaborative project on organic button rnushroom production was started in 2002. So far, 10 triats 
have been conducted under this projcct at the Centre. Scientists of this Centre worked on thc cultivation 
technology for organic button mushroom production, whereas pesticide residue analysis was done by thc 
residue analysts in the Department of Entomology. Univcrsity of Horticuiture and Forestry, Nauni, Sotan, 
HP. The basic work centred on compost preparation without the use of fertilizcrs/chcmicals with aim oí' 
climinating pesticides, detected from the base material from the substrate, through high-temperature 
prolonged aerobic fenTientation of the compost during Phase 1, for possible catabo!ism of thc pesticides to 
harmlcss by-products. In first 2 trials, normal compost turning schedule was followcd, which did fol 
result in elimination of the pesticides from the substrate. But, with improvcdlprolonged high temperature 
fermentation in Phasc 1, most of the pesticide residues detected from base materiats were climinated from 
the substrate. In the first four trials, tow yields were obtained due to interference by insect 
pests/diseases/competitor moulds but with improvements in cultivation technology higher mushroom 
yields of 18-20 kg/i 00kg compost in 4-6 weeks of cropping were obtained, with improved quality of fruit 
body. The base materiats used for crop raising were the cereal straws, poultry manure, decomposed Farm 
Yard Manure/Spent Mushroom Substrate/ Coirpith, wheat bran, cotton sccd cake and brewer's grain. 
These materlais were procured from the availabie markct place, and not froni organicalty produced crops. 
The composting schedule foIlowed was pre-wetting: days 6, 4 and 2; Phasc 1 in bunker/ricks 0, 3, 6, 9, II, 
13, 15 (fuI); Phase II in bulk pasteurization chamber fotiowing a normal schedule of pasteurization at 57-
59 °C and conditioning at 48-53 °C. Sylvan A-lS strain of Agaricus bisporus was used in the study. 
Spawn run was accomptished in 12-14 days, case run in 7 days and the first flush appeared on average 
16-17 days after casing appIication. The crop was raised in an environmentalty controtied cropping room 
at 15-17 °C temperature, 80-85% RH and CO2 concentration of around 800-1000 ppm. Extra precautions 
had to be taken to keep the pests out and use non-chemical methods of pest control. Hanging of oil-coatcd 
potythene sheets with a yetlow Iamp for fly trapping was successfutly uscd to trap flying insects with a 
fair amount of success. Use of common salt to isolate and destroy the stray diseased fruit bodies Of thc 
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e
crop hed vas successfu!ly done to keep the disease iinder check as and wheii detected. The íirst 3 wceks 
of cropping were alrnost healthy and trouble free, and inseCt pests/diseases started causing problems after 
ibree weeks of cropping when most of the produce was harvested. Mushroorn yie!ds of 18-20 kg/100 kg 
compost were harvested in 4-6 weeks of cropping after standardization of the cultivation technology. Thc 
samples for pesticide residues were drawn from all base rnaterials, water, spawn, casing materials and 
finally the fruit body. Thc pesticide residue ana!ysis was done for about 40 different pesticides or their 
isomers/analogues/catabolic byproducts commonly used on agri-crops and poultry. lmportant afllongSt 

S ihese were hexachloro-cyc!ohcxane (HCH) - all its isomers, DDT - different ana!ogues, endosu!pahan - 
different isomers, ethylene bis-dithiocarbamates, carbendazirn and chloropyriphos. The quality of the fruit 
hody was asscssed on measurable quality pararneters like fruit body length/weight, pileus diameter/ 
thickness/weight, stipe diamcter/Iength/weight, pi!eus-stipe ratio, toughness of fruit hody, dry wcight and 
the N-content. Alrnost al] the quality characteristics showed superiority when compared to rnushroorns 
raised non-organ ¡cal ly. The protocol for organic button rnushroorn production was finalized and one on-
thrm-trial was conducted on a progressive mushroom farni near the Centre with good results. The samples 

Ó of' fi-uit bodies have been col!ected from the farmer for pesticide residue analysis to confirrn the freedom 
of the mushroon-, from pesticides. Thc cultivation protocol thus standardized will forrn the basis for crop 
certification by certifying agencies for organic button mushroorn production. 
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	 PL-8-1: OLIVE MILL WASTE AS A SUBSTRATE FOR THE CULTIVATION OF PLEUROTUS 
SPI'. MUSHROOMS 

C. Soler-Rivas " 2 M. I.G. D. Ferreira Polonia" , José Cardoso Duarte 4 , H. J. Wichers' and 
D. Levanon5 
Wageningen liniversity and Rescarch Centre, Bornsesteeg 59. 6708 PD. Wageningen. The Netherlands; 
Universidad Autonorna de Madrid, Unit of Food Science and Technology, Ctra. de Colmenar km. 15. 

28049 Madrid. Spain; 3 Escola Superior Agrária de Santarém - ESAS. Sector de Engenharia Agro-
.

	

	 Alimentar. Quinta do Galinheiro, S. Pedro. 2000-014 Santarérn. Portugal; 4 lnstituto Nacional de 
Engenharia e Tecnologia Industrial - INETI. Departamento de Biotecno!ogia, Unidade de Monitorizaco 
e Ecotoxicidade. Edificio F. Estrada do Paço do Lumiar, 22, 1649-038 Lisboa. Portugal; 5Miga!-Ga1i!e 
Technological Center P.O. Box 831, Kiryat-Shrnona 11-016. Israel. Email: danlmigal.org.il  

e
Olive mill waste (0MW) is the main waste material of modem industrial production of olive oil. The 
addition of up to 30% 0MW to cereal grains used for the production of Pleurotus inocu!ums (spawn) for 

I mushroom cultivation, liad no negative impact on spawn's quality. Slight increase in mushrooni yields, 
with no harrn to their quality, was denionstrated, when 50% 0MW were added to wheat straw for 
Pleurotus pp cultivation. Exocellular activity of the ligninolytic enzymes laccase and peroxidase was 
highcr in thc 0MW supp!emented pure cultures, spawn and straw substrates of Pleurotus spp. Total 
peroxidase activity (TP) was highcr than lacease activity in the whcat straw/OMW substrate. TP activity 
in liquid culture correlated with 0MW content in the medium. These findings indicate that there is an 

Ó	 option to use 0MW as supp!ement for Pleurotus substrates. 

PL-8-2: ENERCY ISSUES RELATED TO MUSHROOM PRODUCTION, AND TFIE 
e QUESTFOR PROFITABLE USE OF SPENT MUSHROOM COMPOST 

'Peter Oei, 2 Hui Zeng, 2Jianhua Liao, 2 Jianqing Da¡, 2 Meiyuan Chen and 2 Vi Cheng, 
'[('0 Consult Foundation. Tic!, The Nethcr!ands, and Visiting Professor Fujian Agricultural and Forestry 
University, Fuzhou, P.R. China; 2 Fujian Mushroom R&D Station, 350005, Fuzhou, P.R.China. 
[mail: poei'Jantenna.n1 

Ø The Productschap Tuinbouw (Horticu!ture Counci!) commissioned this study to find alternative ways to 
use spent mushroorn compost (SMC) because the costs of disposal have risen lately, due to a change in 
legis!ation. Thc SMC is now regarded as animal manure, which is lirnited in its application as soil 
conditioner. The study described not on!y uses of SMC from Agar/cus, but also SMC from other 
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mushroom spccics. Thc differcnt options were thcn considcred for application in The Netherlands. Thc 
most promising application is to develop a bio-refinery process, which makes optimal use of composition 
of the SMC. The proposed research direction is to analyse the casing soil and the underlying compost for 
their specific properties and to find applications for both rnaterials. Value can be addcd by separating 
these two materials and researching new ways for commercially viable applications. One feasible solution 
may be to decrease the salt concentration and use the champost as a substrate for potted plants. Another 
option is to extract valuable components and market these separately, e.g. specifíc plant hormones or 
proteins. 

PL-9-1: PROBLEMS AND PERSPECTI VES IN THE PRODUCTION OF TUBER INFECTED 
PLANTS 

Alessandra Zambonelti, M irco Iotti, Federica Piationi 
Dipartimento di Protezione e Valorizzazione Agroalimentare, via Fanin 46, 1-40127 Bologna, Italy. 
Ernai 1: zambonel@agrsci.unibo.it 

The first important step in truifie cultivation is thc production of Tuber inÍctcd plants. For this three 
forrns of inocula can be used: spores, infected roots or pure cultures. It is the last of these which shows 
the most promise because it provides the opportunity for selecting fungal strains with ideal infections, 
affinity for the host plant and adaption to the ecological conditions and so optimising truffle production. 
Our initial experimental results confirm that strains can vary in infcctivity and host speciticity. However, 
hefore this information can be applied cornmercially it will be necessary to standardise the inoculation 
technique, perfect the preparation of the inoculum and select the most suitahie medium for growing the 
cultures. In the future it should also be possible to select beneficia¡ fungi and bacteria that can promote 
ectomycorrhizal developrnent and fruit body formation. 

PL-9-2: MYCORRHIZAL RESEARCH APPLIED TO EXPERIENCES IN PLANTATIONS OF 
MYCORRHIZAL MUSHROOMS, ESPECIALLY IN CENTRAL EUROPE 

Zoltán Bratek 
Etvis Univcrsity, Departmcnt of Plant Physiology and Molecular Plant Biology 
H- l 117 Budapest, Pázmány Péter Sétány l/C, Hungary. Email: drbratek@ernsze.hu  

All over the world experimentations are hopefuhly carried out for cultivating sevcral valuable mycorrhiza-
rnushrooms, while in sorne countries nowadays it has becorne a practice to establish plantations of black 
truffles: T. rnelanosporurn and T. uncinalum. It is an urgent task to avoid non productive trufflcs 
plantations, to obtain higher values of harvest on average, for solving these problems one uses even more 
knowledge of natural tmffieres' ecology. Last decade, in Central Europe research on trufflcs plantations 
has been initiated. Special local climatic and pedological characters made it necessary to apply knowledge 
of explored natural truffieres' ecology in local plantations Phenologic and mycorrhizal research activity 
on plantations supplies sure knowledge in relation of host plants, soils, pedology-climate, as well as of 
biology and life cycles of truffles. It is important to integrate these two research trcnds. as we attempted 
to do it in this paper, in order to make plantations more successful. 

PL-I0-1: THE MUSHROOM MEDIA LANDSCAPE: CHANGES AND CHALLENGES 

R. Dreve 
Mushroom Business Magazine, Reed Business Horticulture Group, Thc Hague, The Neihcrlands. E-
mail: rocl.drcvei:reedbusincss.nl 

There must be sorne 25 mushroom tradc journais being pubhished in the global niushroom industry right 
now, with Mushroom News, published since the 1950's, the oldest one still in existence. Not surprisingly. 
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e
alrnost every irnportant mushroorn producing country has its own hisiory oí' niushroom publications. 
China publishes even four different mushroorn journais today, and countries like Poland, Germany and 
The Netherlands all have a firm tradition in this respect. These mushroorn magazines al¡ differ 
cnormously in terrns of publication frequency, number of pages and advertisernents, ¡ay-out, point of 
y iew and quality. However, they llave one goal in comrnon; to create and!or channel valuable information 
for professional growers, tradcrs, and supplicrs in this dynarnic and ever changing sector. Sadly, the 
'Mother Of Al! Mushroorn Journais', The Mushrooin Journal, with its prcdecessors launched even before 

C

	

	
the Second World War, closed shop sorne time ago. Furthermore, in Korea, a popular website called 
Mush World, suddenly went offline this ycar. This goes to illustrate that the presence and success of these 

e

	

	 publications in, for example, a national niushroorn industry, is not guaranteed. Thc closencss of 
journals with these respective industries can become a burcien, when reader/member nurnbers start to 

e dwindle. But there are more threats and challenges that have to be dealt with: where and how to get good 
quality contcnt, bias vs. independency, lirnited timeframes and budgets, and the risc of thc digital media. 
Roel Dreve, editor of international B-to-B rnushroom publications for Reed Business, will shed sorne 
light on the trials and tribulations of ercating journalistically and comrnercially sound trade journais 
within this industry, and share sorne thoughts on trends and the hurd!cs to be taken. 

PL-10-2: THE DEVELOPMENT OF POLISH MUSHROOMS EXPORTS 

Tomasz Smoleñski 
Institute of Agricultural and Food Economies, Swietokrzyska 20, 00-002 Warsaw, Poland. 

e	
Eiiiail:smolcnski(aierigz.waw.pl  

]'he development of Polish mushroom producers during thc last decade was determined by externa¡, 
hence international, factors like the enlargement of the European Union (EU) and the developrnent of 
global rnarkets. The irnportant role played by Polish rnushroorn producers in the European market was 
supportcd by the territorial expansion of thc EU, which had a positive impact on trade between Poland 
and thc rest of the EU. lIowever, addjtjonal macro-econornie factors, including interest rate instability and 
he volatility of the foreign exchange rates, are still affecting Po!ish companies, particularly thosc with a 

strong presence in forcign rnarkets. Most noteworthy among the many attributes of the Polish rnushroom 
producers is their ability to adapt to new rnarket rules, and to maintain a strong position based on previous 
experience and a long tradition of producing exce!lent rnushroonis. 
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1. PHYSIOLOGY & BIOCHEMISTRV 

0-1-1: GROWTH AND FRUIT BODY FORMATION OF GANODERMA LUCJDUM, LENTINUS 
EDODES AND PLEUROTUS OS TR EA TUS ON MEDIA SUPPLEMENTED WITH SELENIUM 

e

M. Savic, J.Petrovic, A. Klaus, M. Rajkovic, N.Filipovic, S.Antic-Mladenovic and M.Niksic 
Univcrsity of Belgrade, Faculty of Agriculture, Inst. of Food Technology, Serbia. 
Email: mniksicagritcu1ty.bg.ac.yu 

Selcnium (Se) is biochemically a very important microelement in food, which protects cells from free-
radical damage, enables the thyroid to produce thyroid hormone, helps lower the risk of joint 
inflamrnation and whose deficiency in the diet results in serious heart diseases. Bioaccurnulation of Se in 
ordcr to improve the pharmacological qualities of the industrial rnushrooms vas investigated. The growth 
of niycelia and fruit body formation of different medicinal mushroorn strains of Lentinus edodes, 

S Ganoderma Iucidum and Pleurotus ostreatus, over the wide range of concentrations and inorganic and 
organic forms of selenium were examined. Vegetative growth of mycelium was measured as colony 
diameter in pure cultures supplemented with organic selenlum from the new synthetic compound Zn(ll) 
coniplex with 2-quinoli necarboxaldehyde selenosemicarbazone [Zn( dapsesc)]. Organic seleni um at 
concentrations of 1-50 mg/1 did not significantly influence the growth of mycelia on agar based media 
and on sawdust substrate. Inorganic forms of Se supplements, prepared as NaSe0 4 and Na2 Se0, showed 
stimulatory effects (130 mg/! ) and toxic effects (at higher concentrations) on the growth of mycelia. 
Media supplemented with different contents of Se showed diff'erent levels of toxicity according to thc 
different strains and species. On a standard industrial sawdust based substrate, supplemented with 100 
mg/kg NaSe04 and Na2 Se03• accumulation of Se in fruit bodies was determined with electrochemical 
atomic absorption niethods. Se as Na 2Se04 and Na2 Se03 was effectively taken up from substrates and 
accumulated in fruit bodies. Mushroom growth on the substrate was not inhibited with this concentration 
of Se. and was even stirnuiated in the case of G. Iucidwn. The total selenium content of the frozen and 
dried mushrooms depended on the mushroom strain and species, and on the form of suppiemcnted 
selenium. P. ostreatus and L. edodes accumulated selenium more effectively from Na2 Se03 then from 
Na2 SeO4. P. ostreatus accumulated selenium between 120 and 250 mg/kg. L. edodes 79-130 mg/kg and 
G. Iucidurn about 3.7 mg/kg dry weight. Ganoderma Iucidurn better absorbed Se from Na 2 Se04 . iii 

o	 inushrooms cultivated without Se suppiement, Se contents were only about 1 mg/kg. 

0-1-2: RECOGNITION AND DEGRADATION OF INSOLUBLE CRYSTALLI1NE CELLULOSE 
BY POL YPORUS ARCULARIUS 

e

Ó

	

	
Tadanori Airni', Yuka Ohnishi', Mitsutoshi Nagase2, Tsuyoshi Ichiyanagi' and Yutaka Kitamoto3 
'Facult' of Agriculture, Tottori University, Koyama-cho Minami 4-101, Tottori-shi, Tottori 680-8553, 
Japan; :Shimane Institute for industrial Technology, l-Iokuryo-cho 1, Matsue-shi, Shimane 690-0816, 
Japan; 'Asano Life Science Laboratory, Asano Industry Co. Ltd., 3-20-6, Tamahara, Tamano, Okayama 
706-0014. Japan. Email: taimVniuses.tottori-u.ac.jp 

Thc genes encoding cellulases, which belong to glycosyl hydrolase families have been cloned from the 
hasidiomycetous rnushrooms. The transcripts of cellulase genes are strongly induced when the niycelia 
are grown in medium containing crystalline cellulose, and they are not expressed in medium containing 
glucose, but how insoluble substrates such as microcrystalline cellulose are recognized by these fungal 
cel!s is not clear. The polypore rnushroom Polvporus arcularius is a wood-decomposing basidiomycete 
hat produces at least three types (1, II, and lila) of carboxymethyl cellulase (CMCase) when thc medium 

C

	

	
contains crystalline cellulose as the sole carbon source and produced mainly cellobiose in the medium. 
The genomic and cDNA clones encoding the family 12 endog!ucanase (CMCase lila) gene (ceI3A) of P. 

e

	

	
arcularius have been sequenced. and CeI3A has been expressed as an active enzynie in Eseherichia coli. 
To determine the role and function of cach type of cel!ulase in the degradation of crystalline cellulose by 

e

e	
47



hasidioniycetous mushrooms, the structure of all of the ce!!ulase genes should be investigated, but the 
nucleotide sequences of the othcr cellulase genes in P. arcularius have not yet been reported. In the 
current study, the genornic and cDNA clones encoding the endog!ucanases (ceI4), and the two 
cellobiohydro!ases (ce!] and ceI2) of P. arcularius sequenced and characterized. The predicted amino 
acid sequencc of Ccli Ce12, Cel3a and Ce14 are similar to glycosyl hydro!ase farnily 7, 6 12 and 5 
protein, respectively. The expressions of the all cellulase genes (ce!] cel2, cel3a and ceI4) were induced 
by Avicel (microcrysta!line ceilulose) and cel!opentaose but repressed by glucose, ceilobiose, cellotriose, 
and ceflotctraose. Thcrc was a low level of transcription of both genes regardless of the carbon source. 
These results suggest that P. arcularius cells constitutively express a very !ow level of cellulase that can 
degrade insoluble crystalline ce!lulose and that the transcription of celluases in the cells is induced by 
products produced by these endoglucanases such as cel!oo!igosaccharides. From our findings, we proposc 
a possiblc mechanism for the recognition and degradation of insoluble crystalline cc!lulosc by ftingal 
cells. 

0-1-3: SUSCEPTIBILITY OF EUROPEAN POPULATIONS OF AGARICUS BISPORUS TO 
TR!CHODERMA METABOLITES 

J.-M. Savoie, N. Minvielle, S. Rextoueix and P. CaHac 
INRA, UR1264, Mycologie et Sécurité des A!iments. BP 81, F-33883 Villenave d'Ornon. France. 
E-mai!: savoie@bordcaux.inra.fr  

Trichoderma aggressivum lead to severe crop Iosses ni Agaricz.is bisporus cultures. Selcetion of resistant 
cultivars using the wild genetic resources is a cha!Ienge. Five genotypically distinct populations of 
Agaricus hisporus have been identified. In the present work, 90 wiid strains from thc European 
populations, 38 North American isolates and five cuitivars were compared for their susceptihility to 
Trichoderma metabo!itcs. Thc aims were to evaluate the variability of this trait between populations and 
to determine if subdivision exists inside a popu!ation in relation with geographical origins. !nside thc 
European population, the Greek sub-popu!ation was previously shown to be genotypica!ly distinctive, 
whi!c retaining European cbaracteristics. It was discriminated here for its re!atively high leve¡ of 
resistance and adaptation to Trichodernia metabolites by comparison with othcr European populations. 
The litter of Crupessus sempevirens and thc c!imatic conditions associated with the development of this 
tree appeared to select strains of A. hisporus with !ow susceptibility to Trichoderma metabolites. 

0-1-4: EXTRACELLULAR ENZYME PRODUCTION OF THE TWO CAUSATIVE AGENTS OF 
OYSTER MUSHROOM CREEN MOULD UNDER INDUCTIVE AND NON-INDUCTIVE 
CONDITIOINS 

L. Kredics, T. Cseh, P. Kórmoczi, L. Hatvani, L. Manczinger and C. Vágvolgyi 
Department of Microbiology. Faculty of Scicnces, Univcrsity of Szcged Kózép fasor 52.. H-6726 Szeged. 
Hungary. Email: kredicsbio.u-szeged.hu  

In the latest years the green mould disease of P!curotus spp. caused by Trichoderina has bcen reportcd in 
severa! countries. Pleuroi'us ostreatus is the third most important commercia!ly grown basidiomycete 
world-wide, and its production is getting increasing!y affected by green mould infections causing great 
crop !osses. The fungi responsible for the green rnould disease of Pleurotus have been recently described 
as the new spccies Trichoderma p/eurotum and T pleurotico!a. Both of these species behong to the 
Harzianum c!ade of the genus Hvpocrea/Trichoderina which also includes Trichoderina aggressivu?n, the 
causative agent of Agaricus green mould disease. T. pleurotico!a and T. pleurotum are two genetically 
close!y rehated, but phenotypica!ly clearhy divergent species. We examined the extracellular enzyme 
production of severa! iso!ates belonging to thcse two species under non-inductive conditions and upon 
induction by Pleurotus powder or wheat straw powder, or both. Wc measured the capabi!ity of the strains 
to produce extracchlu!ar trypsin-like, chymotrypsin-like and chymoelastase-hike protease, arninopeptidase. 
J3-glucosidase, cel!obiohydrohase and N-acetyl-g!ucosaminidase activites and compared them with those 
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of 1 aggrcssivum II aggressivu/n. T. aggressivum L europacum and 1 har:ianu,n. SigniÍicant difíerences 
could be observed between the two Pleurotus pathogenic species in the production of protcolytic 
activities. T. pleuroticola isolates produced 3-8 times higher arnounts of chymotrypsin-likc protease 
activities on Pleurotus powder than T. pleuroturn isolates. In contrast, 1. pleuroturn isolates produced 
sigiiificantly higher amounts of both trypsin-like, chyrnotrypsin-like and chymoelastase-like protease 
activities on whcat straw powder than T. pleuroticola isolates. The proteolytic system of T. pleuroturn is 
highly inducible by the wheat straw substrate used for Pleurotus cultivation, while the proteases of 1 
plez.iroticola - especially chyrnotrypsin-Iike activities - scems to be induced by the presencc of P. 
ostreatus and not by the substrate. A further intcresting phcnomenon is the lack of constitutive N-acetyl-
glucosaminidase production in thc case of 1. pleura/cola and 1. pleurotum, in which these two specics 
elearly difkr from T. aggressivu/n and T. harzianum isolates. Our results suggest that that the two closely 
related Pleurotus pathogenic Trichoderma species may use different enzyrnatic stratcgics for thc 
adaptation to the circumstances existino during Pleurotus cultivation. 

e
0-1-5: THE USE OF DIRECT DPPFI METHOD FOR DETERN1INATION OF ATIOX1DAT 

e	 CO!NTENT IN MOREL 

e	
G. Gander and S. Masaphy 

lo	 'Applied Microbiology and Mycology Department, MIGAL, P.O.B. 831, Kiryat Shmona 11016, Israel 
TeI 1-Iai Academic Collcgc, Upper Galilcc 12210, Israel. Email: segula@miga1.org.i1  

Antioxidant compounds are considered to have important role in reducing darnages originated by 
oxidative process in the body. Therefore they have a potential to reduce the chances of developnient of 
many discases. En recent years mushroom were proven to be important source for natural antioxidant 
compounds. Many studies are conducted in this respect, using different analytical mcthods for measuring 
the antioxidative activity of niushroom extracts. In the present work, a rnethod for measuring the 
antioxidative activity of a whole morel fruit body's tissue, using DPPH (1,1-diphenil-2-picry1hydrazy1) 
method was studied. Fruiting bodies were milled, either as wet or freeze dried matter, and added into 

S 
DPPH solution, incubated at 30 T. Antioxidant activity was determined as reduction in 715 nm of DPPH 
color. Different aspects, such as the optirnal tissue ratio lo solution, the incubation duration and the 
moisture content of the rnushroorn tissue, were determined. The rnethod was proven to fil morel 
ascocarps, with high linearity of the antioxidant content to increasing tissue content, but had less 
satisfactory results when Pleurotus and Agaricus fruiting bodies were examined. 

0-1-6: ANTIMICROB1ALACTIVITIES OF FOLJR WILD MUSHROOM SPECIES 
COLLECTED FROM TURKEY 

Fatih Kalyoncu and Mustafa Oskay 
C'elal Bayar University, Department of Biology, Muradiye, Manisa / Turkey. 
Email: mustafa.oskay@bayar.edu.tr  

Four wild niushrooms, namely Gloeophvllum traheum (Pers.) Murrili, Rigidoporus ulmarius (Sowerby) 
Imazeki, Meripilus giganteus (Pers.) P. Karst. and Paxillus involutus (Batsch) Fr. collected from thc 
southwest of Turkey, were tested for thcir antirnicrobial activities by using the disc diffusion niethod and 
minimum inhibition concentration (MIC) rnethod. The ethanol and n-hexane extracts from the niycelia 
that isolated from fresh fruit hodies of these mushrooms were assayed against 15 rnicroorganisms. In 

S	 comparison with the test antibiotics penicillin, novobiocin, nalidixic acid and ampicillin. This research 

S	
has shown that four wild rnushroonis revealed antiniicrobial activities against sorne Gram (+) and Gram (-

bacteria. yeasts, filamcntous fungi and actinornycetes. 
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0-1-7: DECRADATION OF ENDOSULFAN BY PLEUROTU S SPP 

C.M. Mendoza, J.E. Sánchez, M.G. Nieto, and F.J. Márquez-Rocha 
1 Fac. Biotecnología, UNACH. Carr. Puerto Madero Km. 1.5, Tapachula, Chiapas, México; -El Colegio de 
la Frontera Sur, Apartado Postal 36, Tapachula, Chiapas, 30700. México; 3Centro de Investigación 
Científica y de Educación Superior de Ensenada, Km. 107, Carr. Tijuana-Ensenada, Ensenada, Baja 
California, México. Email: csanchez@ecosur.mx  

In order to select a strain of Pleurotus spp able to degrade the insecticide endosulfan the mycelial growth 
of 80 strains of Pleurotus spp on agar containing 0.5% peptone and 100 ppm endosulfan was observed. 
Three strains were selected and their growth rate with and without endosulfan was measured in low 
nitrogen liquid rnedium. Finaily one strain (Pleurotus pulmonarius ECS-0 190) vas cultivated on Iow (2.4 
mM) and high (24 mM) nitrogen liquid media with and without endosulfan and the concentration of 
endosulfan oti each rnedium was determined. All the strains tested grew in peptone endosulfan agar at a 
rate between 0.11 and 0.38 cm/d. Three strains (ECS-0184, ECS-0185, and ECS-0190), with radial 
extension rates (RER) of 0.33, 0.35, and 0.34 in cmld respectively), were selected aL this point. Biornass 
production and growth rate in liquid mediurn without endosulfan were determined: Pleurotus sp ECS-
0184 (0.99 gIl: 0.081 d-1), P. pulmonarius ECS-0190 (0.89 g/1; 0.071 d-1) and Pleurotus sp ECS-0185 
(0.287 g/l 0.021 d-l). In the presence of endosulfan, biomass and growth rates were as follows: P. 
pulmonarius ECS-0190 (0.61 g/l ; 0.045 d-1): Pleurotus sp ECS-0184 (0.522 g/l ; 0.038 d-l); and P. 
ostreatu.ç ECS-0 185 (0.23 g/l 0.016 d-l). Then P. pu/monarius ECS-0190 was cultured in high and low 
nitrogen media. The initial concentration of endosulfan was 82.19 mg/1 (a=53.99 and P=28.19). After 
cultivation for cight days, the endosulfan remaining in the high-nitrogen medium was 3.25 mg/1 (a=1.26 
and 13=1.41), while in the low-nitrogen medium, the endosulfan remaining was 0.17 mg/1 (a=0.12 and 
13=0.05). Removal rates were 96.7 and 99.79 %, respectively, in comparison with the final concentration 
in the control (63.84 mg/l; a=41.68 and 3= 22.16). Pleurotuspulrnonarius ECS-0 190 showed the greatcst 
ability to degrade the insecticide, and its ability was further enhanced when the fungus grew in a low-
nitrogen medium: After eight days of contact with the insecticide in liquid medium, 99.79' of the initial 
endosulfan was removed. 

II. CULTIVATION TECHNOLOGY 

0-2-1: MUSHROOM COMPOST PRODUCTION - A REVIEW OF INDUSTRY QUALITY 
ASSURANCE FRAMEWORKS IN IRELAND 

Mairead Kilpatrick', H. S. Shekhar Sharma 2.3 and Gary Lyons2 
Applied Phant Science and Biornetrics Division', Agri-Food and Biosciences Institute, Mano¡- 1-louse, 
Loughgall, Co Armagh, BT60 8JB, UK; Applied Plant Science and Biometrics Division, Agri-Food and 
Biosciences Institute, Newforge Lane, Belfast, BT9 5PX, UK. Eniail: shekhar.sharrna@gqub.ac.uk 

hrish composters have estabhished a reputation for excellent substrate quality manufactured to 
BestAvailable Techniques (BAT) for the control of emissions to air from conlposting installations. The 
majority implement compost production rnethods that fohlow the principles of Hazard Analysis Critical 
Control Points (HACCP). Thc industry frameworks reported in this paper is based on lrish and 11K 
legislations and pohicy docurnents, European Union directives, acadernic studies and discussions with 
industry mernbers froni the Republic of Ireland and Northern Ireland. Although already extensive, quality 
assurance (QA) protocols may need further developed with the aid of workshops, research and 
development and interviews with srnall groups of high performing industry mcmbcrs. The results can be 
used to inform govemment policies along with dissemination of the key flndings to al] members. This 
effort should be folhowed up by discussions with industry to ensure that the best practice will be widely 
rccognized, accepted and can he readily applied by others. This collaborative "whole supphy chain 
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process" approach will generaLe a highcr degree of industiy owncrship. Interverition steps for 1	 implementing QA directives at cach stage of production need to be planned 
discussed to provide a way forward. 

0-2-2: EFFECT OF AEROBIC FERMENTATION SUBSTRATE IN THE PRODUCTION OF 
PLEUROT1S OS TR EA TUS AND ITS RESISTANCE TO TRICHODERMA VIRIDE 

.	 C. Mata and F.E. Torres-Hernández 
Instituto de Ecología, Apdo. Postal 63 Xalapa, Ver., México. Email: gerardo.mata@inecol.edu.mx  

The cultivation of Pleurotus spp. on fermented substrates takes place at commercial level getting good 
yields and a !ow rate of contamination by antagonistic moulds. However, the experimental work on the 
factors involved in the production of a selective substrate for the growth of Pleurotus spp. still not 
enough. This research aims to obtain a suitable substrate for the cultivation of Pleurolus ostreulus through 

C aerobic fermentation of barley straw added with coffee pulp (CP) or peat moss (PM). Thc effcct of 
different times of substratc fermentation on the production of fruit bodies and resistance of P. ostrea/us to 
the presence of Trichoderma viride were studied. The barley straw was cut into pieces 3 to 5 cm, hydrated 
and supplemented with 10% of CP or PM besides CaCO3 (1%). The substrate vas placed into a container 
(2 m) for case of ventilation and it vas removed and mixed daily for 14 days, taking saniples at 0, 3, 7 
and 14 days of fermentation. Af'ter fermentation, substrate was pasteurized with steam for 6 hrs at 65 C 
and inoculated using two strains of P. ostreatus. The samples were incubated at 25 oc for 2 to 3 weeks. 

S Later they were moved Lo a room with lighting, irrigation and artificial ventilation to assess the biological 
efflcicncy. Growth inhibition of P. ostreatus confronted with T. viride was also evaluated, using 
pasteurized substrate placed in Petri dishes which were inoculated with thc mycelia of both antagonists. A 
portion of the pasteurized substrate was sterilized to eliminate the prescnt bacterial communities and then 
inoculated with both antagonistic flingi in order to observe the inhibition produced by T. rinde. Thc 
results showed higher biological efficiency between 3 and 7 days of fermentation. It was noted that the 
substrate fermentation. !imits the growth of T. viride antagonist, especially when fermentation is done 7 

e or 14 days. Inhibition of P. osireutus growth in the steri!izcd substrate was highcr than other conditions 
this shows thc importance of the participation of thermotolerant bacterial communities at [he beginning of 
the mycelial growth of P. ostreatus in fermented barley straw. 

1	 0-2-3: RESPONSE OF AGARICUS BRASIL JENSIS TO SUPPLEMENTATION AT SPAWNING 

1	 E. Souza-Dias, D.L. Rinker and G. AIrn 

e

	

	
EJnivcrsity of Guelph, 4890 Victoria Avenue, P.O. Box 7000, Vineland Station, ON LOR 2E0, Canada. 
Email: DRinker(aUoGuelph.Ca 

.4garicus brasiliensis is a mushroom of medicinal value with both a low yield and slow production. 
Protein supp!ementation for .4garicus bisporus is routine practice used to increase production. With the 

C objective of increasing production, two strains of A. b)-asiliensis were cultivated in compost used for 
production of A. hisporus. Compost was supplemented at spawning with Sylvan CS36 at 2 and 4% 
(w:w). After over [wo months of harvest, supplementation increased production by 35 and 48%, 
rcspective!y fjr [lic 2 and 4% rates Ibr strain 1 and 33 1,'4, for hoth rates of strain 2. 

e
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0-24: CHARACTERIZATION OF BACTERIAL COMMUNITY CHANGES DURING OYSTER 
NIUSHROOM SUBSTRATE PRODUCTION 

B. Vaina, D. Szili, A. Nagy and K. Márialigeti 
Dept. of Microbiology, Etvis Loránd University, H-1 117 Pázmány P. s. 1/e. Budapest, lluiigary 
Email: vbalanus(agmail.com  

Oyster rnushroom (Pleurotus sp.) is the second largest cornmercially produced mushroom in Hungarv. 
Mushroom production is mainly dependent on the quality of the substrate. In Hungary two fundarnentally 
different substrate technologies were developed by world farnous scientists in the sixties and scvcntics: 
pasteurization of pre-wetted straw by steam and stearning dry straw on higher temperature. In our study 
we investigated pasteurized substrate. In spite of thc long tradition in Pleurotus production, there is scanty 
of knowledge of the pasteurized substrate's microbiota. Substrate is produced in thrce phases: ( 1 ) 
composting the shredded, moistened straw, (2) pasteurization in tunnels, (3) conditioning under 
therrnophilic conditions. Thc purpose of the procedure Lo eliminate all harmful organisms, and iii the 
meantime to help the development of favourable micro-organisms for Pleurotus. Terminal restriction 
fragment length polymorphism (T-RFLP) was used to characterize thc substrate considering thc 
mushroorn yicld of thc exarnined 12 production series. For identifying the dominant microbes in the 
cornmunity-fingerprints one done library was constructed frorn each phase of a high mushroom-yieldiiig 
production series. According lo the T-RFLP results the three phases grouped well separately, but the 
second and the third phases were a bit more similar to each other. Thc ftrst phasc was dominated by 
Proteobacteria: Sphingomonas species, which occur typically in soils, Pantoea and Pseudornonas species, 
but also the mernbers of Actinobacteria (Saccharopolyspora spp.) and Bacteriodetes (Pedobacter spp.) 
could be found. In the foliowing two phases the dominance of thermophilic microbes were more 
characteristic. The rnost abundant bacteria in the second phase were the widespread Flavobacierium spp., 
Geobadillus dehilis, Bacillus ihermozeamaize, Sphingohacteriuin composa and Ureihacillus spp. The 
third phase was dorninated by Microbispora bispora. uncultured Ch!orof'lexi clones, Geohaci//us 
ihermodeniiriflcans, Therinobacillus xvlanilviicus and sorne uncultered clones from matured compost. 
There was no characteristic difference in the structure of the cornrnunity among the differcnt production 
series, which could explain the divergent rnushroorn-yiclds of each series. In conclusion, T-RFLP 
combined with cloning is suitable for characterizing the rnushroorn substratc production. For revealing 
the minor differences between the production series preparation of furthcr done libraries will be necded 
(This research was supported hv ihe LASU1234-OMFB-0097712005 gran!.) 

0-2-5: TElE IMPACT OF WASTE'S COMPOSITION, ON COMPOSTING AND CULTLVATION 
PROCEDURES OF MUSHROOMS 

0. Danai, N. Ezov, and D. Levanon 
Miga¡ Galilee Technology Center. P.O.Box 831, Kiryat-Shmona 11016 .Israel. Email: ofir/migal.org.il  

Mushroorn production is frequently based on utihization of ' t straw composts". These composts are inade 
of broilers rnanure, as the main N source and wheat straw, as the C source. Analysis of straw and rnanure 
composition was rnade routinely during the years 2002-2007. The main trends in waste's composition 
were: (a) Seasonal fluctuations in humidity and N contact of the nianure. (b)During the years 2004-2007 
total N content in the manure decreased by 30% as compared to 2002-2003. (e) Wheat straw composition 
also changed during this period. Lignin content in the straw decreased. The stem length and width 
decreased and leaf content in the straw increased. These fluctuations in the compost raw rnaterials led to 
necessary adjustrnents iii cornposting and cultivation processes, including: a. Increase in manure content 
of the compost, and addition of other organic and mineral N sources, in order to maintain N and 
ammoniurn content at the optimal level, up to the lirnit when it causes thc compost to becorne too greasy. 
b. Decrease in water content by 3%, during composting and water addition lo the casing soil during 
rnushroorn cultivation, to avoid anaerobic conditions. Mushroorn yields (quantity and quality) remained 
unharmed after these drastic reductions in water addition. Water evaporation, during the first weck after 
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casing, decreased and energy invested ni water evaporation process vas saved. e. Machinery operations 
during composting and mushroom cultivation, were adjusted to avoid (as much as possible), grinding and 
compaction of the compost, and mainlaining open structure and low volume weight. 

0-2-6: EVALUATION OF SUBSTRATE COMPOSITION AND PRODUCTIVITY OF 
SIIUTAKE LOGS TO ENHANCE MUSHROOM QUALITY 

e
H. S. Shekhar Sharma" 2 Mairead Kilpatrick2'3 , Gary Lyons2, Harry Wichers4 , and Jons Hoozee5 

e Departmerit of Applied Plant Science', Queen's University Belfast, Applied Plant Science Division, Agri-
Food Biosciences lnstitute 2 , Newforge Lane, Belfast, BT9 5PX, Horticulture and Plant Brccding Station3, 
Loughgall, Co Armagh, BT)O 8JB UK Agrotechnological Rescarch lnstitutc 4, Bornsestecg 59, 6708 
PD Wageningen, The Netherlands Technical Univcrsity Kaho Sint-Lleven 5 , Department Industrial 
Engineering. Lab for Biotechnology, Gebr. Desmetstraat, 1; B-9000 Gent, Belgium. Email: 
s.sharma(cvqub.ac.uk 

The edible shiitake mushroom Lentinula edodes (Berk.) Sing., is the second most important mushroorn in 
the world. Commcrcial cultivation of shiitake on sawdust and carbohydrate containing substrates is 
increasing worldwide and this has stimulated research intended to mercase quality and quantity of the 
mushroom produced. Reports on niany aspects of production have been published by researchers from 
Asia and North Arnerica. To increase the yield and to have a continuous cornrnercial production, it is 
neccssary to understand the effect of various physical and chemical factors, affecting fruiting and 
Íbrmation of shiitake mushrooms. Availability of productive logs in Europe is dependent on the use of 
readily accessible substrates. Regular evaluation of available raw rnaterials for the production of Shiitake 
logs is nccessary. Othcr factors, such as light, pH and gas concentration have been reported to have 
iniluence on different stages of shiitake growth. The present study was undertaken to assess the 
composition of raw materials for production of shiitake logs, the effects of !ight, temperature and other 
physical and chemical factors on the primordial stimulation and productivity of shiitake mushrooms. Thc 
raw matcria!s wcre analysed for lignin, cellulose, hemicellulose, lipid, carbohydrate and inorganic 
cornponents using wet chemistry techniques and instrumental methods such as thermogravirnetry and 
near infrared spectroscopy. Comparative cropping trials of severa! formulations of logs were carried out 
and changes in the substrate composition of the test Iogs will be discussed. 

0-2-7: \1ELD AND MUSHROOM SOLIDS OF AGARICUS BISPORUS AS INFLUENCED BY 
MOISTURE CONTENT OF SUBSTRATES 

e	
Delphina P. Mamiro and Daniel J. Rovse 
Departinent of Plant Pathology, Mushroom Research Center, The Pennsylvania State, University Park, 
PA 16802, USA. E-mail: djr4@psu.edu  

Yield, biological efficiency (BE), basidioma size, and mushroorn solids were determined from 

e

	

	
mushrooms harvested from non-composted substrate (NCS) and a 1:1 mixture of NCS and spcnt 
niushroom compost (SMC) at three moisture contents (55%, 60%, and 65%). Substrate type and moisture 

e

	

	
eontent significantly influenced yield, BE, and mushroorn solids. Moisture contcnt a!so signitjcantly 
influenced basidioma size. Mushroom yield (14.5 kg/m2 ) was highest on a 1: 1 mixture of NCS and SMC 
at 55% moisture, whereas BE (60.5%) was highest from Phase II compost (control). Thc largest 
mushrooms (23.8 g/mushroona) and highest mushroorn solids (9.9%) were obtained from NCS at a 
moisture content of 60%. Optimurn substrate moisture contents for yield and BE varied depending on 

e	
substrate type. 
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III. GENETICS AND BREEDLNG 

0-3-1: AN ASSESSMENT OF THE GENETIC DIVERS1TY OF GANODERM4 STRAINS 
CULTIVATED IN CHINA USING MOLECULAR METHODS 

Jingsong Zhang 
Institute of Edible Fungi, Shanghai Acadcm y of Agricultural Sciences, Shanghai 201106, P.R. China. 
Email: syjal6@saas.sli.cn  

Ganoderma Iucidum (GL), called 'Lingzhi' in China, is a lamella-less basidiomycetous fungus belonging 
to the family Polyporaceae. The mushroom has played a role in Chinese folk medicine for more than 
4.000 years, and has been used in China for the treatrnent of several different diseases. En rccent years, 
many studies oti the medicinal effects of Ganoderma spp have been undertaken worldwide, and have 
ascertained that components of thcse mushrooms possess various therapeutic functions including 
immunomodulating activity, tumor celi growth inhibition and radioprotective ability. The cultivation oí' 
Ganoderma has developed rapidly due to increased market potential, and germplasm resources have 
become more and more plentiful. However, for various reasons, the classification of Ganoderma isolates 
cultivated in China is presently in chaos. In order to classify strains of Ganoderma cultivated in China. 
genetic diversity among 150 strains of Ganoderma was studied using RAPD (Random Amplified 
Polymorphic DNA) and ERIC-PCR (Enterobacteria Repetitive lntcrgenic Conscnsus-PCR) tcchniques 
and inferred from nuclear ribosomal DNA ITS and partial í3-tubulin gene sequences. Two dendrograms, 
derived from RAPD and ERIC-PCR data respectively, each indicated that the strains could be divided 
into four distinct groups, and the results obtained were in complete accordance with traditional 
classification. Compared to the RAPD method, ERIC-PCR is a cheaper and faster rnethod for classifying 
Ganoderma strains. Genetic diversity arnong 34 Ganoderna isolatcs cultivated in China vas also 
investigated using ITS and partial f3-tubu!in gene sequences. Five distinct groups were identified. In 
addition, ITS sequences were used to design primers capable of clearly distinguishing G. sinense, G. 
lsugae, G. tenue, G. subamboinense and G. applanium using PCR-based technology. The results 
emphasize the difficulties involved in identifying Ganoderma isolates using only morphological 
characteristics, and demonstrate that a more effective approach to resolving the taxoniomy of Ganodcrma 
is available through analysis of molecular data. 

0-3-2: OUTCROSSING VIA THE BULLER PHENOMENON IN A COMPOST INOCULATED 
WITH SPORES AND MYCELIUM OF AGARICUS BISPORUS, A METHOD FOR BREEDING 

P. Callac, M. Imbernon and J.-M. Savoie 
INRA, UR1264. Mycologie et Sécurité des Aliments. BP 8 1. F-33883 \illenave d'Ornon. France. 
Email: callac(ahordeawc inra.fr 

A novel outcrossing method proceeding through the Buller phenomenon vas evaluated ir its etTiciency 
for producing hybrids with a useful variability in agronomics traits, and being considered of value in thc 
early gcnerations of selection. By simultaneously inoculating spores and the grain spawn of a 
homokaryon into a culture substrate, numerous sporophores are produced via outcrossing. Hybrid 
sporophorcs were produced in compost inoculated both with mycelium of an homocaryon of S608-2 
(white hybrid parent) and with spores of a single spore print of a C9 sporophore (brown parent). With thc 
conventional brceding method, half of the offspring can not be exploited due to the irnpossibility to 
growth the haploid rnycelium bearing the mal-x allele of C9. Thanks to our novel outcrossing method, 
hybrids inheriting C9 rnat-x are produced at a rate compatible with the expected Mendelian segregation iii 
meiose spores. Mycelia isolated from tissue cultures of 42 of these sporophores were individually 
cultivated. Spawn was obtained from each hybrid and culture trials were perfomed under conventional 
conditions or with artificial contamination by the pathogen Verticillium jungicola. A significant 
correlation was observed bctween thc highllow susceptibility to V fiingicola and mal-x/mat-J allele 
inherited from the C9 parent. The dispersion of the data for the susceptibility to the pathogen was 
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compared with those observed in a sample of wild strains aiid in a sample of hybrids obtaiiied by 
conventional crossings. The variability obtaincd by outcrossing for this trait is significant and could be 
used to scicct interesting strains. The present outcrossing method used for hybridisation and selection 
aliows the production of numerous differcnt hybrids in one step, without the time consurning production 
of homocaryons and crossings, and trait segregation can be analysed. 

0-3-3: MOLECULAR GENE TYPING OF COMMERCIAL STRAINS OF EDIBLE 

S

	

	
MUSI-IROOMS, PLEUROTUS OS TR EA TUS AND AGARICUS BISPORUS, CULTIVATED IN 
RU SS! A 

A.V. Shnyreva 
Department of Mycology and Algology, Moscow Lomonosov State University, Vorob'evy Gori, 
Moscow, 119991, Russia. E-mail: shnyrcva(aherbamsu.ru 

e

C 
The oystcr mushroom, Pleurotus ostreallis, and white button mushroom, Agaricus hisporus are 
commonly gathered and cultivated for consumption in Russia. Cornmercial cultivation of the oyster 
mushroom ranks next to the white button rnushroom for annual production. To characterize rnushroorns' 
commcrcial strains a complex approach was ernployed using allozyrne loci, RAPD and mating 
cornpatibility tests. Eleven oyster rnushroorn strains and eighteen A.bisporus strains from thc collection of 

 production laboratory 'Zarechye LTD' were analysed. Groups of genetically similar and distant 
m

 

:
iiycellum

ushroorn strains were discriminated within each spccics with RAPD and allozyrne markers. Thirteen 
allozyme loci were analyzed Acp, Adh, Lap, Mdli, Idh, Pgrn, Pgi, Sod, Gc/h, and Est) and a total of 32 
alleles were resolved. EST, LAP and PGM allozyrne spectra are shown to be highly speciíic for gene 
typing of the cultivated strains. Species- and cultivar-specific molecular markers were resolved to reliably 
identify genetic lines and to determine the degree of similarity betwccn strains originated from diffcrent 
hreeding sources. Three separate clusters of cornmercial P.ostreaius strains of different origin and two 
clusters of A.hisporus strains were clearly resolved. A majority of European strains of thc both spccies 
were grouped within the separate clusters. Wild-collected oyster mushroom strains reccntly introduced 

e

	

	
into cultivation in Russia were placed distantly from thc others. Arnong the commercial strains of 
P.osrreatus, thc level of gcnetic variation was higher suggesting a broader genetic basis employed in 

e hreeding of this rnushroom as compared with A.hisporus. The cultivars and hybrids of A.bisporus showed 
a higher level of homology. For screening mating ability of the oyster mushroorn cultivars, mon-mon 
matings were performed against two sets of intercompatible rnonokaryotic tester strains. A majority of thc 
cornmercial oyster rnushroom strains of diffcrent origin were clearly assignable to an intersterile group II 
(P.oslreatus) rcproductivcly isolated from the intersterile group ¡ (P.pulmonarius). Sequence analysis of 

e nuclear ribosornal ITS region (ITSI-5.8S-ITS2) was performed for sorne Pleurotus cultivars. No 
significant variation of the locus was revealed arnong the cultivars within thc species. This study is of 
importance for rnushrooms cultivation and preservation of native gern plasm. 
Thc rcscarch was supported by Zarechye Ltd and a RFBR grant. 

e
0-34: CLONING AND SEQUENCE ANALYSIS OF THE LEN TINLTLA EDODES OROTIDINE-
5'-MONOPHOSPHATE DECARBOXYLASE GENE 

e
Dapena Bao, Meiyan Zhang and Mingjie Chen 
Institute of Edible Fungi, Shanghai Academy of Agricultura¡ Sciences, 25 Nanhua Street, Shanghai 
201106, China. Email: haodp(a:hotmail.com 

The pi'rG gene of the edible fungi Lentinula edades, encoding orotidine-5 '-monophosphate 
decarboxylase (OMPDC) enzyrne, was cloned by combining the methods of the nested degenerated PCR 
and thc chromosome walking. The L. edodes pvrG gene has 946 bp and contains two introns of 67 bp and 
5 1 bp. The deduced protein sequence of the pvrG gene has 275 amino acids and is highly similar to thc 

O

	

	 OMPDC from other organisms. The sequence analyses on the 5'- and 3'- untranslated regions were also 
done. To our knowlcdge, this is first rcport of cloning the complete sequence of pyrG gene in the



cultivated edible fungi. The pvrG gene can be a safe selection niarker for the transformation application 
of the edible fungí. The development of transformation system hased on the auxotrophic marker of pi-vG 
gene is in process. 

0-3-5: HETEROLOGOUS EXPRESSION IN ENOKI NIUSHROOM FLAMMULIIVI VELUTIPES 

C.-V. Kuo, C.-C. Chang, R.-S. Hseu and C.-T. Huantt 
Institute of Microbiology and Biochemistry, Department of Biochemical Science and Technologv. 
National Taiwan University, 1, Section 4, Roosevelt Road, Taipei 10617, Taiwan. 
Email: cthuang(Zintu.edu.tw  

Heterologous expression in enoki rnushroom Flaininulina velu/ipes, using thc glyceraldehyde-3-
phosphate dehydrogenase (gpd) promoter and the transformation procedure based on electroporation of 
basidiospores or mycelial fragments, was reported. This mcthod eliminated the problem of protoplast 
preparation, and the transformation efficiency were 30-150 transformants per g DNA. Heterologous 
genes, including hygromycin resistant rnarker (hpt), enhanccd green fluorescent protein (egt), - 
glucuronidase (gus), feed enzyme phytase (appA). and house dust mite allergen Der p 2 (der p2), havc 
been shown to be faithfully expressed, and remained stable after multiple rounds of subculture. Using gpd 
promoter containing its first intron, egfp could be successfully expressed in E velutipes at each stage of 
the life cycle, including primordia, mature fruiting bodies, basidiospores and monokaryons produced via 
meiosis. Thc promoter deiction analysis showed that the region of 336 bp upstream from the transcription 
start point was sufficient for the function of the F. vehifipes gpd promoter. In addition to E ve/atipes. this 
simple and reliable transforrnation procedure can be applied to other important edible mushrooms such as 
Agaricus bisporus. Pleurotus ostreatus, Hvpsizvgus marmoreus, and Lentinula edodes as well. 

0-3-6: INHERITANCE PATTERNS OF A STRAIN-SPECIFIC SCAR MARKER FOR 
LENTINULA EDODES STRA 1 N 135 

MeRan Zhan2, Chun-yan Song, Qi Tan, Ming-Jie Chen and Ving-Jie Pan 
Edible Fungi Institute, Shanghai Academy of Agricultural Scicnces, Shanghai 201106, PR China. E-mail: 
zhangmeiyan820 1 09. 1 63 .com 

A SCAR primer pair (amplifying a band of 601 base pairs) was designed to identify one strain oí ' L. 
edodes (strain 135). The accuracy of the marker in identifying 135' strains was then verified by using thc 
SCAR primer pair [o correctly amplify the single unique fragment from DNA samples taken from a total 
of 164 L. edodes strains representing ten '135' strains and 154 'non-135' strains. The purpose of this 
study was to determine the distribution patterns of the SCAR marker among different types of 
monokaryons, and to establish if there is stable inheritance of thc marker in offspring generated by 
crosses between these monokaryons. The data will provide a scientific basis for the rapid identification oí' 
offspring strains, alleviate confusion in the naming of strains, and also aid breeding programmes. 
Mycelium of L. edodes strain 135 were used to prepare protoplast monokaryons. Fifty-eight monokaryons 
were isolated from these sources and dividcd into two groups according to their phcnotypc, mating type 
and SCAR distribution patterns. The outcorne was a regular distribution pattern that demonstrated thc 
stable inheritance of the SCAR markcr and which is fundamental to the feasibility of rnarker-assisted 
breeding. En addition, fruit body of 135 strain were used to prepare spore monokaryons. In this case, 294 
spore monokaryons were isolated and their mating types determined. PCR amplification employing 
specific primers was used to establish the distribution of the '135' strain-specific SCAR marker among 
the spore monokaryons although no regular distribution of the marker relative to mating factors A and B 
was observed. Finally, experirnents in which SCAR-positive protoplast or sporc monokaryons were 
crossed with SCAR-negative dikaryons or SCAR-negative monokaryons revealed that alI the dikaryotic 
offspring carried the marker. However, the marker was absent from all the ofTspring gencrated from 
crosscs hetween monokarvons of SC'AR-negative 135 strains and monokaryons of other SCAR-ncgativc 
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strains. In conclusion, stable inheritance of (he specific SCAR rnarker from monokaryons to dikaryotic 
offspring, and the feasibility of using the marker to identify offspring, have been demonstrated. 

W. INTECRATED PEST MANAGEMENT 

0-4-1: SPECIFIC PCR REVEALS THAT THE SUBSTRATE OF WILD GROWN PLEUROTUS 
OSTREATtJS IS A POTENTIAL SOURCE OF CREEN MOULD AFFECTING OYSTER 
NIUSHROOM PRODUCTION 

1. Hatvani, S. Kocsubé, L. Manczinger, 1.S. Druzhinina, C.P. Kubicek, C. Vágvólgvi and L. Kredics 
Dcpartment of Microbiology, Faculty of Sciences, University of Szeged Kozép fasor 52., H-6726 Szeged, 
Hungary. Email: krcdics.bio.u-szeged.hu  

Behind champignon (Agarkus hisporus) and shiitake (Lentinula edodes), oyster rnushrooni (Pleurolus 
()streatus) is the third most important commercially grown edible basidiomycete world wide. En the recent 
years severe green mould infections affecting the cultivation of P. os/reatus have bcen reported in South 
Korea, Italy, Hungary and Romania. The fungi responsible for the disease llave proven to be different 
trorn T. aggressivum - which is well known as the causative agent of Agaricus green mould infections - 
according to their cultural, rnorphological and physiological characteristics, as well as molecular markcrs 
(sequences of thc ITSI and 2 regions, teji and rpb2 genes), therefore they have recently been described as 
(he new species Trichoclerina pleurotuin and T pleuroticola. The green mould disease of P. ostreatus is 
spreading fast world wide, therefore we developed a PCR-based technique in order to be able to detect the 
pathogens in substrate samples. Primers were designed according to the 4 lh largc intron, the 51h exon and 
the 5 lh small intron of te gene, which are specific for both Plezirotus pathogenic Trichoderma spccies, as 
well as only for T pleurolurn. Based on our results, the two rcccntly emerged Pleurotus pathogcnic 
Trichoderma species can be detected rapidly without the need of cultivaling the fungi and without ITS 
sequence analysis. This finding may help recognize and control green rnould disease of P. osireatus in its 
early phase. En order to study the occurrence of thc two Pleurotus pathogenic Trichoderma species in the 
natural environrnent of oystcr mushroom we involved Trichoderma strains isolated from association with 
wild grown P. ostreatus from two diffcrcnt samples in thc study. Wc have found that cxclusively T. 
pleurotico/a is present in sample ,,A" (28 isolates), while in sample ,,B" (20 isolates) 70 percents of the 
isolates belong to the spccics T. pleuroticola, while the rest were identified as the mernbers of the species 
duplet Trichoderina longibrcichiatum/Hvpocrea orienta/ls. Our results dernonstrate that T. pleuroticola is 
highly accumulated in the natural cnvironrnent of P. ostreatus, which might be a potential source of green 
mould infectjons ¡ti rnushroom farms. 1-lowever, thc origin of T. pleurotum is still unclear. 

04-2: AGARICUS BISPORUS INFECTION BY JERTIC'ILLIUM FUNGICOLA AND 
INCIDENCE OIN THE RECULATION OF CENES 

M.L. Lareteau, C. Latapy, P. Broca and J.-M. Savoie 
INRA, UPR 1264, Mycologie et Sécurité des Aliments, BP 81, F-33883 Villenave d'Ornon, France. 
Email: largeteau@bordeaux.inra.fr  

Thc hution mushroom, Agaricus bisporus (Lange) Imbach is sensitive to various discases, espccially to 
dry bubble caused by Verticilliuznfiingicola. The fungal pathogen developed increasing resistance to the 
available pesticides. A reduction in thc registered fungicides to manage the disease has promptcd a need 
to understand the interaction between A. hisporus and V fimgicola with the aim to breed for resistance. 
The disease is responsible for various symptorns on its host: bubbles (undiffercntiated spherical masscs), 
hent and/or split stipes (biowout) and spotty caps. DNA quantification by real-time PCR was used to 
study relationships between the type of symptorns and the levcl of tissue infection. Analyses performed 
on a cultivated strain revealed similar levels of infection in bubble and hlowout stipe tissues, and showed 

57



thai fiíngico/a was involved in bubble formation bul did not seem to regulate its growth. The pathogen 
vas also detected in healthy looking parts of mushroorns with spotty cap or stipe biowout. QuantiÍication 
of V. ,fiingicola was applied to tolerant and sensitive mushroom strains to detect a corrclation between 
tissue infection level and resistance level. The second objective of this work was to assess the effect of 
infection on the disruption in gene transcription. A general approach by RT-AP PCR gaye an overview on 
the incidence of infection on gene expression and showed that bubble is closer to cap tissue (without gilis) 
than to undifferentiated healthy pinhead for the overail transcription. This study was completed by a 
target gene approach. Involvement of phcnol oxydases (laccase, tyrosinase, Mn-peroxydase) and of hspA, 
a gene of the I-ISP70 family, in the response of a cultivar of A. bisporus to V Ji,ngico/a was investigated 
through mRNA and isozyme detection and quantification. hspA vas the rnost regulated gene and could be 
associated to the strategy of defence in A. hisporus. 

0-4-3: IMMUNOLOGICAL DETECTION OF DSRNAS IN WILD AGARJCL JS SPECIES AND 
IN VIRUS INFECTED CULTIVATED CHAMPIGNON 

András Geosel ',Krisztián Halász 2 ,JózsefSzarvas3,Csaba Hajdú3 and Noémi Lukács 
CUB Faculty of Horticultural Sciencc - Department of Vegetable and Mushroorn Growing 2CUB 

Faculty of Horticultura¡ Science - Department of Plant Physiology and Plant Biochemistry; 3Quality 
Champignons Ltd. Emails: andras.geosel@uni-corvinus.hu noemi.lukacs@uni-corvinus.hu 

Champignon (Agaricus bisporus) production accounts for a dominant portion of the Hungarian vegetable 
sector. Since champignons are susceptible to a large number of pests and infectious agents, it is importani 
to liave reliable methods for pathogen detection. Earlicr thc La France Isometric Virus caused significant 
yield losses. At present Mushroom Virus X (MVX) is the major virus causing losses. The unequivocal 
detection of virus diseases is problematic, because the syrnptoms are often similar to those caused by 
errors in cultivation. The detection of the MVX-infection prcsents an extreme challenge, because unul 
now it has not been possible to identify which one of the 23 double-stranded RNA (dsRNA) species, 
occurring in variable number and size in MVX diseased mushrooms, is causally connected with disease 
developrnent. This is why specific and sensitive polymerase chain reaction (PCR) based rnethods are still 
not available for reliable MVX detection. The aim of our experiments vas lo develop a sensitive, simple 
and reliable immunological meihod to detect alI dsRNAs present in flingal nucleic acid extracts. Thc 
dsRNA-irnrnunoblot method is based on the use of dsRNA-specific monoclonal antibodies. Wc tested 
more than a dozen samples of MVX-infected cultivated A. hisporus, and more than 50 wild Agaricus 
specirnens from different species and from different areas of Hungary. In MVX diseased reference 
samples as well as in sorne "suspicious" samples we were able to detect dsRNAs not present in healthy 
mushroorns. In several of the wild Agaricus species dsRNAs of different sizes were found. In our hands 
dsRNA-immunoblotting was at least as sensitive as CFI 1 chrornatography followed by agarose gel 
electrophoresis, and less than 3 g (fresh weight) mushroom was needed for analysis. Sufficiently early 
detection of viral disease by irnmunological methods may allow hygienic measurcs to he introduced and 
hence prevent thc spreading of the virus and enable its elimination. 

0-44: CONTROL OF YELLOW ROT ON REISHI MUSHROOM (GANODERMA LUCID LM 
KARSTEN) USING A SHELF-CULTIVATION AND MODIFIED VINYL CO VER METHOI) 

H.J. Kan2, J.T. Hwang, J.G. Noh, J.S. Choi, W.B. Chang, I.G. Song and K.B. Mm 
Agricultural Environment Division, Chungcheongbuk-do Agricultura] Rcsearch and Extension Services, 
Cheongwon 363-880, Korea. E-mail: khjrdacb2 1 .net 

Yellow rot on Reish mushroom (Ganoderma luciduin) has been the most destructive disease in the 
rnuskroom cultivation area in Korea. The causal pathogen was first reported as Xv/ogone sphaerospora 
(Anamorph Sporendonema purpurascens) and sorne effective fungicides were selected to control the 
disease. A cultural mcthod, vinyl cover method (VCM), in which wood logs are wrapped in two layers of 
polyethylene film and sterilized before spawning, was also developed to control thc disease by preventing 
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so  inoculuin. l-lowcvcr, the control methods were not so effctivc in the farni that severe yleld losses 
have occurred in the mushroom farm in which the disease has occurred. In order lo prevent air-bornc 
inoculum as well as soil-borne inoculum we used the 3-floor cultivation shelf and VCM, in which wholc 
film of the top of woods is removed in the commercial farm before fruit body formation. In the first ycar 
of the cultivation, none of the woods observed was infected with the pathogen. in thc second year, almost 
of ah the woods (>97%) were infected with the pathogen, which imply that thc sporcs of thc pathogen 
may be transmittcd in the air. To reduce exposure lo air-borne inoculurn, only the polyethylene film near 
to the primordiuni was removed. Iii that treatment, 40% of the woods were infected until the second-year 
harvest. 

0-4-5: ISOLATION OF FUNGAL VIRUSES, CAUSATIVE AGENTS OF MUSHROOM 
DISEASES, AND DEVELOPMENT OF THEIR DETECTION SYSTEMS 

Hyeon-Su Ro and Hyun-Sook Lee 
Department of Microbiology and Research Institute of Life Scicnces, GyeongSang National University, 
900 Gajwa-Dong, Chinju 660-701, South Korea. Email: rohyeon:gnu.ac.kr 

Three double-stranded (ds) RNA viruses and a single-stranded (ss) RNA virus were isolated from thc 
discased fruiting bodies of the oyster mushroom, Pleurotus ostreatus. Infections of which principa!ly 

e cause a mushroom die-back disease, the syniptoms of which include malformed fruiting bodics and 
retarded mycehial growth. Because earl y detection and removal of the viruses is crucial for thc stable 
production of the mushroom, surface plasmon resonance (SPR) biosensor chips were developed as means 
lir the rapid detection of the viruses, namely OMSV (Ss), OMIV 1, II, and III (ds). Monoclonal antibodies 
(mAb) against al¡ 4 viruses were initiahly generated using purified viral particles. For the fabrication of 
the biosensor chip, the mAbs were layered onto an activated carboxymethyl-dextran (CM-Dcx) goid thin 
f1ni. Subsequently, the biosensor chip was applied to the detection of the viruses in thc rnushroom 
mycehial extract. It specifically detected the viruses in the extract in a concentration-dependent manner. 
The biosensor chip was also successfully employed for the detection of the viruses in the rnushroom 
fruiting bodies collected from commercial farrns. The SPR biosensor chip combined with mAb evidenced 
superior performance, particularly with regard lo the prompt detection of the viral infection in P. 
ostreatzis. 

0-4-6: BIOLOGICAL CONTROL AGAINST TRICHODERMA SPECIES IN AGARICUS 

CLJLTIVATION 

Júhia Gyórli and András Geseh 
CUB Facu!ty of Horticultura! Science - Dcpartment of Vegetable and Mushroorn Growing 
Email: gornha(iuni-corvinus.hu 

The pathogens appear increasingly during mushroorn growing, especially thc diffcrent Trichoderina 

S 
species may endanger the yield either in Hungary and in the world production.The plant protection 
against these pathogen is very limited, onhy a few growing technology opportunitics can be used onto the 
climination of their daniaging. A few years ago intensive researches siarted lo measure and characterize 
the dfferent Trjc/ioderma specics and strains in Hungary, lo develop a biocontrol product against the 
pathogens. Three different bacterium were selected in laboratory, which could hamper the growing of 
Trichoderma in vitro. vitro. Each antagonist belong lo Bacillus genus. The aim of our experiments was lo test 
these antagonist bacteria in vivo, during semi-industrial mushroorn cultivation. Therefore we added the 
bacteria suspension lo the second phase compost, and later we infected the bags with diffcrent 
Trichoderina aggressivum strains, which were earlier identified. Altogether 16 various trcatment carried 
out in 3 repeat. During the cropping period, thc healthy sporophores, the appearance of the symptorns and 
a!so the yield was measured. Wc found, that sorne bacteriurn can impede indeed the growing of harmful 
Trichoderma, and can mercase thc yiehd and safety production. The resuhts promising a development of a 
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biocontro! product, but further exarninations are necessary to decide: which bacteria and dose is good fr 
prevention iii industrial rnushroom cultivation. 

0-4-7: NOVEL MYCOVIRUSES IN AGARICUS BISPORUS 

Hyo-Kyung Won, Dong-Kyu Kim and Hyun-Sook Lee 
Departrnent of Microbiology and Research Institute of Life Scicnce G yeongSang National University. 
Chinju City 660-701, South Korea. Ernail: hslee@gnu.ac.kr  

Several mycoviruses, which cause malformation of the white mushroorn, were isolated and characterized. 
Infestation of the vii-uses resulted in the abnorrnal basidium or even no basidium at all in severe cases. 
The novel vii-uses were iso!ated from the diseased fruiting bodies of Agaricus bisporus via 
polycthy!eneglycol precipitation, differential centrifugation, and equilibriurn centrifugation in 60% CsCl 
gradient. The biochemical and electron rnicroscopic analyses on the fractions from the equihibrium 
centrifugation showed that the fractions contained at least 4 different virus-like particles. The bottom 
fraction contained a 32-34 nm spherical virus partic!es which encapsidatcd 8.0, 2.1, and 1.8 kb single-
stranded (ss) RNAs by a coat polypeptide of 23 KDa. The top fraction contained three different spherical 
virus partic!es of 111 nm, 29 nm, and 18 nm in diameter. Further characterization of the latter thrce is 
under progress including the determination of their genomic RNA sequences. 

0-4-8: CREEN MOLD DISEASE OF PLEL TROTUS OS TR EA TUS UN HUNGARV AND 
ADVANCES IN ITS BIOCONTROL 

A. Nagy, L. Manczinger, L. Kredics, L. Hatvani, J. Gyorfi, G. Turóczi, Z. Antal, E. Sajben and C. 
Vágvolgyi 
Pilze-Nagy Ltd. 50. Ta!faja, Kccskemet, Flungary Email: a.nagyapleurotus.hu  

The main aim of our investigations vas to isolate efficient antagonistic microbes againsi o rcen moid fungí 
- strains of the genus Trichoderma - vhich cause significant losses in oyster mushroorn cultivation both in 
Hungary and worldwide. Based on these strains it vas planned to develop a compost supplement, which 
overcomes the green moid disease during mushroom cultivation. 85 Trichoderma strains were iso!ated 
from the samp!es of an oyster mushroom cultivating and substrate producing company. It was proved that 
the chemical fungicides carbendazim, benomyl and prochioraz are effective against the green mold 
strains. It was experienced that thc aggressive Trichoder,na strains produce much more chitinase as well 
as trypsin- and chymotrypsin-!ike proteases than the non-aggressive strains, suggesting thaI perhaps this 
phenomcnon is responsible for the aggressivity against cu!tivated mushrooms. It was proved by specific 
PCR investigations that Trichoderma aggressivum is not prcsent amongst the Trichoderma strains 
isolated from Hungarian oyster cultivating places. An important, new result of our investigations is that 
instead of Trichoderma aggressivum, a new Trichoderma species is responsible for the losses in oyster 
mushroom cultivation. Wc isolated Bacillus strains that are very effective in antagonizing Trichoderma 
but on!y moderately affecting the cultivated rnushrooms. One of them is suitable for the devehopment of 
biocontroh products, as it is very effective against oyster mushroom pathogenic Trichoderma strains ¡o 
vivo, but not antagonistic against oyster mushroom, it is even elevating the amount of the crop. 
This work was supported financially by a grant from the Hungarian govemment.



V. NUTRITIONAL & MEDICINAL ASPECTS 

0-5-1: EVALUATION OF THE EFFICACY OF CORIOL LIS VERSICOLOR 
SUPPLEMENTATION IN THE RECRESSION OF LOW-GRADE SQUAMOUS 
INTRAEPITHELIAL LESIONS CAUSED BY HUMAN PAPILLOMA VIRUS 

J. Silva Couto 
Gynaecology Department-Cervical Pathology Unit-Portuguese Institute of Oncology, Coimbra, Portugal. 
Email: jsilvacouto(asapo.pt 

There are 13 sub-types of human papilloma virus (1-IPV) that are considered "high risk" for cervical 
cancer. inciuding HPV 16, 18, 31 and 45. Viral types 16 and 18 are thought tobe responsibie for 70% of 
clinical cases. HPV infection can result in a change in cervical epithelial (skin wall) celis from normal lo 
one of two squamous ccli types: high-grade squamous intraepilhclial lesions (HSIL) or low-grade 
squamous intraepithelial lesions (LSIL). If a patient has persistent or frequent infections with any of the 
"high risk" types, they have a greater chance of developing pre-cancerous cervical cells or cervical 
cancer. The usual treatnient for patients with cervical intraepithclial neoplasia (CIN-1: minimal or mild 
dysplasia) is laser vaporization or one of "wait and see". The prognosis of this condition is not as critica¡ 
as in the case of patients with HSIL histology (CIN-2: moderate cervical dysplasia, CIN-3/CIS: severe 

. cervical dysplasia/carcinoma in situ). In sorne cases of LSIL, especially arnong women below the age of 
35, the immune system is capable of "clearing" or keeping the virus under control. However, in women 
(and their sexual partners) over the age of 35, especially those who take oral contraceptives and smokc, 
the immune system is often too compromised to clear the virus. Consequently, when diagnosed with CIN-
1 (LSIL-HPV) infection, such patients may need adjunct supplementation to support their imrnune system 
against progressive HPV infection. lii the present trial, 43 patients with HPV lesions (LSIL) were divided 
into two groups: a trcatment group (22 patients) who each received Coriolus versicolor supplerncnts for a 

. period of one year (6 tablets/day j.c. 3g/day) and a control group (21 patients) who receive no treatment. 
Patients were initially examined with colposcopy, biopsy and HPV tipification (hybrid capture). Cervical 
cytology cxaminations (Pap smear tests) determined the patients' LSIL status and this was confirmcd 
through colposcopy and biopsy. Four months afier the first observations, colposcopy and cervical 
cytology was again carried out on all patients. At the same time, therc was an evaluation of possible side 
cffccts from Coriolus supplementation. After one year. (at the end of the supplementation period), 
colposcopy, cervical cytology and HPV typing were carried out on all patients. The efficacy of Coriolus 

. supplementation in LSIL patients was measured in temis of the evolution of HPV status from High Risk 
l-IPV' status to High Risk HPV status. l-high Risk HPV refers to infection with those strains of HPV (e.g. 
HPV 16, 18, 31 and 45) known to be associated with cervical cancer. The persistence of cervical lesions 
was also detemiined by colposcopy and cytology. C. ve,ico1or supplcmentation over a period of one year 
substantially increased regression of the dysplasia (LSIL) and induced clearance of the high risk sub-
lypes of the HPV virus responsible for cervical cancer. Supplcmentation resultcd in a 72% regression rate 
in LSIL lesions compared to 47.5% without supplementation, and a 90% regression rate in thc high risk 
l-IPV virus sub-types conipared to 8.5% without supplernentation. This study demonstrates proof-of-
concept and provides supportivc data that address the question of whcther immuno-nutritional 
augmentation in the form of C. versicolor supplements can be successfully used to improve HPV status in 
pati ents. 

S'ii11orteJ bi %Íiculogi Re,searc'h Laboratorit's LO. (iiin. invco/o.i.vrescarch. LOO!) 
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0-5-2: MUSHROOMS IN TRADITIONAL EUROPEAN FOLK MEDICINE 

H.-P. Hanssen 
University of Hamburg, Institute of Pharrn. Bioiogy and Microbiology. Bundesstr. 45. D-20 146 
Hamburg. (iermany. Email: hans-peter.hanssen(hamburg.de 

In contrast to Eastern cultures, mushroorns have played only a limited role in European folk medicine. 
Traditionally, the Western cultures are mycophob and their interests have been more or Iess concentrated 
on a few number of edible species. Neverthcicss, the names of sorne mushrooms undoubtedly indicate a 
speciflc medicinal use in the past. The most frequently and versatilely applicated species has obviously 
been Larici/nies o/fkinalis (Viii ex. Fr.) Koti. & Pouz. used as a laxative and generaily against digestion 
problems, but also against asthrna and other disaeses. Fornes Jhrnentarius (L. ex Fr.) Fr. ("fungus 
chirurgorum") vas applied for primary hemostasis, Hirneola auricula-judae (Buli. ex St. Amans) Berk 
("fiingus sambucinus") against inflamrnations, especialiy those of the eyes. The aphrodisiac properties of 
tniffles were also weIi-known: Elaphornvces granularus Fr. was used in veterinary medicine, but oviously 
also availabie in pharmacies. The use of certain fungi or fungal products as pharrnaccuticals (cg. Sc'talc 
cornutun as an abortifacient) is not definitively clarified. 

0-5-3: IMM UNE STIMULATORY ACTIVITY OF GLIS: A BIOACTIVE PROTEOGLYCAN 
FROM GANODERMA LUCIDUM 

H. Fan' J. Zhang" 2Q. TangL2,C. Zhou'2,\V. JiaLZ, M. Zimmermann-Kordmann' and W. Reutter' 
ainstjtUt flir Molekularbiologie und Biochemie, CBF, Charite-Universittsmedizin Berlin, Arnimallce 22. 
D- 14195 Berlin. Germany h Institute of Edible Fungi, Shanghai Academy of Agricultural Scieiices, 
Shanghai 201106, P.R. China. Ernail: hua.fam'acharite.de 

It is well known that compiex carbohydrates can influence the imrnunoactivity. Traditional Chinesc 
Medicine has long experiences to use fungai extracts, which contain high arnount of carbohydrates, to 
improve the immunoactivity of tumor patients. In order to determinate the effective compounds and to 
understand the mechanisms of such fungal extracts a bioactive proteogiycan (GLIS) was isolated from the 
fruiting body of the fungus Ganoderma Iucidurn using successive chrornatographic steps. Thc effect of 
this fraction on activation of lymphocytes, macrophagcs and NK-ceils was investigated ¡ti litro 
experiments. In this work we found that the proliferation of mice spleen iymphocytes and rnacrophages, 
tumor mice spleen iymphocytes and human peripheral blood Iymphocytcs were significantly induced by 
GLIS. Human peripheral blood lymphocytes secreted signiticantly iL-2 and TFN-a after stimulation by 
GLIS. After stimulation by GLIS, the percentage of B cells was increased in  several foid. The B cells 
were enlarged and the production of immunoglobulins by lymphocytes was increased significantly. In 
addition, GLIS stirnulated remarkably the tumor killing activity of human peripheral blood NK cells. 
After stimulation thc macrophages were spread, elongated, secreted IL-1 and TNF- a, and produced NO. 
The capacity of phagocytosis of macrophages was increased remarkably after stirnulation by GLIS. Thcse 
results indicate that GLIS, a proteoglycan of a Traditional Chinese Medicine Ganoderina /ucidu,n, shows 
a marked capacity to stimulate both of thc cellular and humoral imrnunoactivities, suggesting a 
therapeutic significance for tumor and infection diseases. 
This work was supported by the Deutsche Forschungs-gemeinschaft, Bonn (S1713366), by the 
Graduiertenkollcg 276 and Geselischaft fur Biologische Krehsabwehr e. V. 
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0-5-4: ANTIOXJDANT PROPERTIES OF GRIFOL4 GARGAL EXTRACTS 

J.P.F. de Bruijn, C. Loy ola, P. Aqueveque, J.A. Cañumir, M. Cortéz and A. France 
Univcrsity of Concepción, Department of Agroindustry, Food Enginecring Group, P.O. Box 537, Chillán, 
Chile. E-mail: jdebruiudec.cl 

The influence of solvcnts on the extraction yicld, thc antioxidant activity and polyphcnolic compounds of 

C 
Ciargal mushrooni extracts was investigated. Gargal mushroonis (Gri/hia gargal Singer) were gathered 
from the temperate primeval forest in the south of Chile. Solvcnts such as water, ethanol, acetone, ethyl 
acetate, n-hcxane, and water - cthanol mixtures were used to produce the Gargal mushroom cxtracts. 
Antioxidant capacity was evaluated by four diffirent assays, namely, 2,2-azino-bis-(3-
cthylbenzothiazoline-6-sulfonic acid) (ABTS) and 1.I-diphenyl-2-picry1hydrazyl (DPPI-l) radical 
scavenging, reducing power and chclating ability. The extraction yiclds were up to 20.9% w/w with 
ethanol and 19.6% w/w with water as solvent. A solvent mixture of ethanol and water (70:30, y/y) 

. increased extraction yield until 24.1% w/w. The highest polyphenol (55.6 mg/lOO g) and flavonoid (6.1 
mg/lOO g) contcnts in Gargal mushroom extracts were found using water as solvent. However, solvent 
mixtures of ethanol and water (70:30, y/y and 80:20, y/y ) increased polyphenol contents until 63.3 - 63.8 
ing/l00 g. The Gargal mushroom extracts with acetone as solvent showed the highest free-radical 
scavenging activity of 96.0 mg ascorbic acid / L in the ABTS assay and 92.9% in the DPPH assay. On the 
othcr hand, the hydro-alcoholic extracts showed a strong reducing powcr (135.6 mg ascorhic acid / L), 
where the ethyl acetate extracts had a chelating ability of 19.8%. In this study, the extracts from Gargal 
mushrooms were found to have antioxidant activities (both ABTS free-radical scavcnging and reducing 
power) which correlated well with the polyphenol and flavonoid contents (R2 > 0.90). Finally, thc specific 
antioxidant attrihutes of Gargal mushroom extracts were strongly dependent on the kind of solvents used 
during Ihe cxtraction process, 

0-5-5: CANCER PREVENTION AND MANAGEMENT BY MUSHROOM SUPPLEMENTED 
DIET 

e Jean A Monro 
Medical Director, Breakspear hospital, Wood Lane, Hemel Hcmpstead, Herts, HP2 4FD, United 
Kingdom. Email: jmonro@breakspearmedical.com  

When considering the effects of fungi their structure is important. Mushrooms are largely composed of 
OB glycoproteins and chitin. The carbohydrate consists of short, usually branched, chains of plain sugars (e g, 

glucose, galactose), amino sugars (sugars with an amino group, e g, N-acetylglucosamine) and acidic 
sugars (sugars with a carboxyl group, e g, sialic acid). The properties of the glycoproteins are very 
irnportant. Sugars are very hydrophilic thanks to their many —OH groups. Their presence makes 
glycoproteins hydrophilic and are oftcn essential for the proper folding of thc protein into its tertiary 
structure. Most of the proteins exposed to the watery surroundings at the surface of cells are 

. glycoproteins. This has implications for most structures in the body. Four amino acids can combine to 
tbrm 24 different protein molecules; four monosaccharide (hexose) molecules can combine to produce 
124,416 uniqucly configurcd carbohydrate molecules. An explanation for this will be provided. 
Glycoproteins are necessary in neurotransmission. They are essential in protection against adhesion of 
bacteria, the protection against which is that the receptors on celis bind sugars which can block infection. 
Similarly viruses are attached through sialic acid residues and thcsc can be blockcd with glyconutricnts. 
Both our celis and microorganisms have carbohydrates on their surface. Through the interactions of these 
surface carbohydrates, microorganisrns can gain access to our body, start to multiply and cause disease. 
Various carbohydrates, such as mannose and other sugars, have been shown to interfere in this process. 
Metabolism of dietary sugars includes the pathways for metabolism of fructose and other sugars, which 
will be described. Thc relationship of these to Syndrome 'X' will also be explained. Glyconutritional 
supplernents, proteoglycans from mushroom, contain yarious saccharides which can supply carbohydrates 
that assist in the maintenance of good health by interfering with the infection process. This may be 

e



accomplished by at Ieast two mechanisms: 1) hindering pathogen colonization or 2) stiniulating immunc 
ccli function. Many cancers are caused by infectious agents. The relationship between a mushroom 
supplcmented dici and cancer will he discussed 

0-5-6: MYCOTHERAPY - TREATMENT WITH MEDICINAL MUSHROOMS 

Susanne Ehlers 
Wcidenstrasse 4, 85368 Wang. Ernail: dr-ehlersfairlife.org  

Mushrooms belong to the oldest natural remedies of rnankind. In Asia their application in medicine have 
been tised for thousand of years but in the last years in Europe there has been also an enormous increasing 
interest in their application for preventive and curative purposes. Medicinal Mushrooms have already a 
strong scientificaliy based potential in imrnunotherapy, for example, as an alternative cancer treatment to 
cornplcmcnt or even to substitute chemotherapy or radiotherapy. A detailed overview of the following 10 
most important medicinal mushrooms (Ganoderma lucidum, Cordvceps sinensis, Agaricus blazei, Grifo/(i 
/rondosa, Hericium erinaceus, Coprinus conatus, Lentinu/a edodes, A uricularia judae, C'oriolus 
veico/or and Po/vporus umbe//utus) will be provided and their traditional application arca will be 
outlined. Having regards to the available analysis results of the respective ingredients it will go into 
nutritional and pharmacological meaning of each medicinal mushroom. The results of the latest research 
and studies, concerning thc application of individual medicinal rnushrooms in numerous diseases and 
disturbances, will be compiled and evaluated with regard to the consequences for the practical and 
therapeutical action. The centre of interest will be the experiences in the treatment of Diabetes, 
hypertension, lipid metabolic disorder, overweight, allergies, psychosornatic disorder as well as the 
possibility of imrnune system stabilisation and the combat of various cancers. In this lecture will be 
discussed sorne methods of cultivation, harvesting and processing of medicinal mushrooms into the 
corresponding products. The correct application of medicinal mushroorns products will be explained in 
detail and the answers to questions about dosage, mixtures, administration forms and accompanying 
syrnptoms will play also an important role. The lecture will conclude with the incorporation oí' 
mycotherapy in other naturopathic treatments. 

0-5-7: INHIBJTORV EFFECT OF MOUSE SARCOMA 180 BY CRUDE B—D-GLUCAN 
EXTRACTED FROM HERJCIUM ERINA CEUS 

Von II Choi, Gun Woo Lee, Mi Ja Shim', H yun-Su Rho 2, Uyun Sook Lee 2, Min Woong Lee3 , U-Voun 
Lee and Tae Soo Lee 
Departrncnt of Biology, University of Incheon, Incheon 402-749, Korea 'Department of Life Science, 
University oí' Seoul, Seoul 130-743, Korea; 2 Departrnent of Microbiology, Gyeongsang National 
University, Jinju 660-701, Korea: Departrnent of Biology, Dongguk Univcrsity, Scoul, 100-715, Korca. 
Emails: tslee@1 incheon.ac.kr; tslee4827@hanmail.net 

ílericium erinaceus, one of delicious edible and medicinal mushroom belonging to Hericiaceae, has heen 
known to exhibit outstanding inhibitory effects against human and animal cancers. This study was 
initiated to evaluate the antitumor effects of crude 3—D-glucan extracted from fruiting body of H. 
erinaceus. Neutral salt soluble (0.9% NaCI), hot water soluble and methanol soluble substances 
(hereinafter referred to Fr. NaCI, Fr. HW and Fr. MeOH, rcspectively) were isolated from the mushroom. 
In vitro cytotoxicity tests showed that Fr. HW does not have toxic effect against cancer cdl Unes such as 
Sarcoma 180, i-IepG2 and NIH 3T3. Intraperitoneal injection with Fr. HW showed antitumor activity with 
life prolongation effect of 54.1% in lCR mice previously inoculated with Sarcoma 180. Fr. MeOH 
increased nurnbers of spleen ccli proliferation by 1.64- .2.97-fold at the concentration of 200-1000 j.tg/rni. 
Fr. Na. showed immunopotentiating activity of B Iymphocyte by increasing alkaline phosphatase activity 
by 5.77-fold at the concentration of 1000ig/rnl. The weight of spleen in the test group was increased 
slightly compared with the control group. Thesc experimental results suggested that thc antiturnor activity 
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of the crude -D-g1ucaii against Sarcoma 180 of lCR mice was likely cine to inimunopotentiating activity, 
but not direct cytotoxic cffect. 

0-5-8: BONE CELL STIMULATING EFFECTS OF EDIBLE MUSHROOMS - A NEW 
PERSPECTIVE FOR PREVENTION OF OSTEOPOROSIS 

K. Wende. A. Saifand U. Lindeguist 
Ernst Moritz Arndt University Grcifswald, Institute of Pharmacy, 17487 Greifswald, Germany. 
Email: wende(auni-greifswald.de 

Osteoporosis is widely recognized as a major public health problem. New possibilitics for prevention and 
Ircatment are needed. We have established an in vitro test system using cultivated human bonc celis, e.g. 
H0S58 celis and SaOS-2 celis, for the detection of possible bone-inductive properties of natural 
cornpounds and extracts. The protein content, the activity of alkalinc phosphatasc and mincralization are 
used as indicators for the vitality and maturation of osteoblastic, that means bone-building, celis. ¡ti the 
eourse of screening investigations of a broad spectrum of rnushrooms we found that aqueous extracts of 
the fruiting bodies of Grithia frondosa (Maitake) and of Lentinula edodes (Shiitake) are able to stimulate 
thc vitality and mineralization of the celis. The cultivation of H0S58 cells for 5 days in the presence oían 
extract of G. frondosa or of L. edades resp. resulted in a significant elevation of alkaline phosphatase 
activity of the celis in comparison to untreated cells. SaOS-2 celis, incubated with one of the extracts for 
21 days, show a nearly two times highcr mineralization than cells cultured with thc positive control 13-
glycerophosphate alone. The obtained rcsults clearly indicate that the named mushrooms liave bone-
inducing activities. Therefore we propose, that G. frondosa and L. edades could be applied fbr prevention 
or supportively for treatmcnt of osteoporosis and other bone disorders. The identification of thc 
responsible compounds in the extracts is in progress. Besídes, ¡ti vivo investigations are necessary. 

0-5-9: A STUDY OF MLJSHROOM NUTRIENTS AND CHEMICAL COMPOSITION 
ACCORDING TO TREATMENTS AND HARVEST 

Necia Çag)arirrnak 
Cela] Rayar University, Saruhanli College, Food Technology Program, Saruhanli- Manisa, Turkcy 
Email: caglarirmakncc1a(íhotmail.com 

Mushrooms contain sufficient nutrients and rich in chemical composition and aroma components. It is 
well known that mushrooms have both medicinal and nutritional importance for the human. Mushroorns 
can consume both fresh and also processcd which possess sorne food treatrnents like canning and drying. 
Cultivated edible rnushrooms are pieked up according to flushes and harvest periods whieh are prepared 
iii different compost substrate composition. The physical properties of mushrooms: texture and diameter 
evaluated in quality entena. Flavor of mushrooms can be explained as aroma components or volatiles 
together with physical properties and their tastes. Mushroom flavors should be more distinguish and 
pleasant than lots of vegetables or plant produets among the foods. Mushroom nutrients, chemical 
composition and volatile components were examined in  large perspective; macro and micro nutrients 
i.e. proxirnate composition crude fiber, chitin, glucans which have thc medicinal and nutritional 
importance. Afl of these components can be ehange or affected in different flushes and harvests. On the 
other hand, the food preservation techniques like blanching, dehydration, canning or stenilization can be 
applied mushrooms in the food industry. These treatments affeet macro and micro nutrients and sensory 
properties of mushrooms. These preservation techniques of rnushroorns are preferred for long shelf life 
and for the economical aspects. The nutritional leveis of mushrooms are superior according to lots of 
vegetables. Sonie mushroom scientist claim that nutritional value of rnushroorns are equal to rnilk. 
Mushrooms are fi.inctional properties for health. Thcse treatments can affcct their functional properties 
too. Mushrooms are good alternative foods because of biochernical composition and nutrients espccially 
for developing countries. In this article, the ehanges of thc alI thc mentioned components and properties



of cultivated edible mushroorns were sumrnarized our own related research results and also together with 
international niushroom scientists' in the similar topics, in this article. 

0-5-10: MUSHROOMS AS THE SOURCE OF NOVEL THERAPEUTIC STRATEGIES FOR 
THE TREATMENT OF NEURODEGENERATIVE CONDITIONS 

Y. Calabrese', C. Cornelius', M. Cavallaro', M. Cambria' and M.A.Toscano2 
1 Departrnent of Chemistry and 2 Department of Microbiological Sciences. University of Catania. 95 100 
Catania, Italy. Email: calabres@.unict. it 

It is now widely recognized that a number of neurodegenerative pathologies, and ccllular degeneration 
related to ageing, are associated with oxidative stress and ceil darnage induced by reactive oxygen species 
(ROS). Sorne of these adverse effects are offset by antioxidants, present either naturaily or addcd as 
supplernents in the diet. In view of recent !indings showing that mushrooms are effective in thc treatmcnt 
of oxidative stress, we have determined the levels of various enzyrnes associated with the retnoval of 
ROS (superoxide dismutase, catatase, peroxidase, GSH-reductase, Se-dependent GSH peroxidase. 
NADP1-1-cytochrome C reductase, laccase) in a range of rnushrooms (Po/vporus umbellatus, Ag(íricus 
bla:ei, Pleurotus ostrealus and Hericiurn erinaceus) that form part of the product range of Mycology 
Research Laboratories Lirnited. Highest levels of superoxide dismutase (SOD) were recorded in 1-1. 
erinaceus and P. ostreatus (421 and 589 U/g biomass, respectively), followcd by A. hla:ei (263 U/g 
biornass) and P. umbellatus (53 U/g biomass). NADPH-cytochrorne C reductase were also detected in alI 
four rnushroorn species with H. erinaceus again exhibiting the highest activity (6.8 mU/g biomass), 
followed by P. umbe/latus (5.59 rnU/g biornass), P. ostreatus (4.8 mU/g biornass) and A. b/azei (2.97 
mU/g biornass). Readily detectable leveis of tyrosinase were again observed in all four mushrooms, 
espccially in A. hlazei. Significant GSH reductase activity was present in P. ostreatus, lower lcvels were 
recorded in H. erinaceus, while no enzyme activity was detected either in P. umbellatus or A. hlazei. 
Interestingly, we found high levels of Se-dependent GSH peroxidase in H. erinaceus, P. ostreatus and P. 
umbe//atus but were unable to detect this enzyme in A. bla:ei. No lacease or peroxidase activity was 
detected in the biornass of all four mushrooms although, foliowing eclI lysis, significant leveis of lacease 
and, to a lesser extent, peroxidase were recorded only in H. erinaceus. No catalase activity was found in 
any of the four species tested. In conclusion, our studies suggest that important antioxidant and 
cytoprotective enzyrnes are present in aH the different flingi examined, suggesting considerable potential 
for thcrapcutic strategies based on nutritional interventions with medicinal mushrooms to limit and/or 
prevent the adverse consequences associated with free-radical induced damage in neurodegerierative 
disorders as well as othcr disease conditions including cancer and cardiovascular discases. 

0-5-11: FIBRINOLYTIC ACTIVITY OF SE YERAL COPRINOID MUSHROOMS 

S.M. Badalvan', L.R. Melik ya&, M. Navarro-González 2 and U. Kües2 
t Yerevan State University, Laboratory of Fungal Biology and Biotechnology, 1 Aleg Manoogian St.. 
0025, Ycrevan, Armenia: Georg-August-University Gttingen, Institute of Forest Botany, Section 
Molecular Wood Biotechnology, Büsgcnweg 2, D-37077 G0ttingen, Gerrnaiiy. 
Email: badaIyans@iyahoo.com 

Nowadays, medicine and food industry are iii search for new natural sources ol' proteolytic enzymes 
(proteases). Extracellular fungal proteases are similar to proteases from plants and microorganisms and 
attack mainly casein and fibrin. Coprinoid mushroorns are characterized by a strong proteolytic 
(fibrinolytic, thrombolytic, caseinolytic) activity. It was shown that extracellular flbrinolytic enzymes of 
CMs actively sccrcted during subrnerged mycelial growth. fu vitro fibrinolytic activities of 8 species and 
9 strains of Coprinii from genera Coprinus (C. coinatus), Coprinopsis (C. cinerea, C.strossmai'eri), 
Coprinellus (C. disseminatus (str. 30 and C278), C. doinesticus, C. micaceus, C. radians,.J and Poroso/a 
(P. plicatilis) were tested on fibrin clots received from human blood plasma. Cultural liquid (CL) and 
mycelial extract (ME) sarnplcs were obtained afier subrnerged cultivation of mycelia in malt-cxtract 
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niediurn (pH=6.5) al 25 °C and agitation rate 200 rpm during 7 days. Thc test was carried 0111 by adding 
diffcrent amounts of CL and ME on fibrin clots (1:1 and 1:2, y/y ) and duration of fibrinolysis was 
estimated. Data was compared with control - the time of lyses of fibrin clot without mycclial samples. 
Tested CL and ME samples, cxccpt ME of C. cinerea, revealed different degrees of fibrinolytic activity 
compared with the control. However, activities of CL samples were higher than those of ME samples. 
Among all CL and ME samples, the highest activity was revealed in C. comatus which promoted 

S	 fibrinolysis up to 25%, whercas the lowest activity (4%) showed CL of C cinerea. Fibrinolysis took place 

S 
faster in C. dornesticus, then C. strossrna-t'eri, C. micaceus, C. disseminaius (str. 30), P. pikalilis, C. 
disseminaius C278 and C. radians. Revealed dose-effect correlation was not significant. The rcsults show 
that mycelia of testcd rnushrooms are producers of protcolytic/fibrinolytic extracellular enzymes which 
could be further used to obtain new thromholytic biotech-products of rnushroom origin. 

VI. SAFETY, QUALITY CONTROL AND REGULAT1ONAL ASPECTS 

0-6-1: MATHEMATJCALLY CHARACTERIZING VARIATIONS OF SEC-HPLC PROFILE 
AMONG DIFFERENT GAiVODERMA POLYSACCHARIDES 

T.B. Feng, X.T. Yan2, K. Mi, Q.Y. Yang' and H.Q. Feng 
Institute of Microbiology and Immunology, Shanghai Normal University, Institute of Shanghai Yang's 
l-Ierb lnstitute & Zhi Hcrb Biotech. Ltd. Email: xtyang2001(wyahoo.com.cn  

Medicinal mushroom polysaccharides exert multiple pharmacological and physiological actions, 
S particularly on anti-cancer and stimulation of immunity. Size exclusive HPLC (SEC-HPLC) has becn 

commonly used for analyzing the molecular weight distribution oí' mushroom polysaccharides and for 
their products quality control. However, the chromatogram obtained is difficult to be applied for 
characterizing the variations arnong different samples. In this research, we apphied vectorial angle 
cosme" and hierarchical cluster analysis method to analyze the chromatogram data, in order to set up a 
mathematical mean to finely quantify the sample sirnilarity or dissimilarity. Twenty-three strains 

S 
belonging to five Ganoderma species. 7 strains from G. Iucidurn, 3 from G. oerstedii, 6 from G. 
resinaceum, 2 from G suhamboinens and 5 from G. Isugae respectively were cultivated and their 
mycelial polysaccharides were extracted in a consistent condition. These samples were then analyzed by 
SEC-HPLC, and thc chromatographic signal intensities at each time point were calculated to acquire the 
vectorial angle cosme value. The values were then processed by hierarchical clustering method for 
similarity comparison. The results revealed although samples from G. tsugae and G.subamhoinens 
strains did not be clustered reasonably, the rest did. Six strains of G. /ucidum, 2 strains of G. oe,siedii, 5 
strains of G. resinaceum could be groupcd back to their original species when average distance between 
clusters was set as 1 .5. The cluster accuracy was accounted as 87% for afl strains from thc thrce spccies. 
Simi!arity data ahso revealed that the samples among three different species had a further apart-from 
average distance, of which was 3.5. These results suggest that by processing SEC-HPLC data with 

S	 "vectorial angle cosme" and hicrarchical cluster analysis, the similarity of polysaccharide sanip!es from a 

S 
same species or dissimilarity of that from different species could be perceived and quantified. Thcrcforc it 
could be potentially developed into a fingerprinting technique for mushroom polysaccharide quality 
anatysis and quality control.
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VII. MUSHROOM RESOURCE DEVELOPMENT 

0-7-1: GA VODERMA PFEIFFERJ— A NEW MEDICINAL MUSHROOM 

W.-D. Jülich and U. Lindeguist 
Ernst Moritz Arndt University Grcifswald, Institute of Pharrnacy. 17487 Greifswald, Germariv. 
Email: lindequi@uni-greifswald,de  

In the frame of our biological and phytochemical investigations of European Ganoderma specics we 
could identify Ganoderma p/i-iffi'ri as a promising species which has not been investigated before. In 
opposite to Ganoderma /ucia'uin, G. p/i/j'ri occurs only in Europe. In nature it growth on deciduous trees 
like Fagus, but it can also be cultivated in the forrn of rnyceliurn or fruiting bodies. G. pfeiff'ri contains a 
broad spectrum of bi oacti ve co mpounds. among them triterpcnoids, sesquiterpenoids, aromatic 
compounds, polysaccharides and essential fatty acids. Sorne of thern are structurally new compounds, e.g. 
the antibacterial ganomycins and sorne triterpenoids; other substances, e.g. lucialdehyde B, occur in G. 
ptf%J ri in much highcr concentrations than in G. Iucidum. Extracts of G. pJ'i/jri are of great interest for 
an application on the skin. They stirnulate the vitality of cultivated human skin celis, support the 
regeneration of keratinocytes after UV radiation, increase the cellular protein content and prolonge the 
life span of human celis in a continuous celi culture. Besides, they exhibit strong antioxidative effects and 
have antibacterial and antiviral activities, especially against Herpes viruses. Preparation of so called 
MaresorneTM from ihe biomass of this mushroom, alone or in combination with other natural materials, 
increases the efficiency. Therefore we assume that preparations with G. pfeifjri should find application 
in cosrnetics and for dermatological purposes. Besides, an internal use seems to he possib!e. 

0-7-2: INVESTIGATION OF THE POTENTIAL USE OF SPENT PLELJROTUS 
OS TREA TUS (WILD TYPE. ORIGINATED FROM NEW MEXICO) SUBSTRATE IN 
RUMINANT FEED 

Milan J. Adamovi&, Ivanka M. Milenkovic 2 and Ivana D. Adamovk3 
1TNMS. Beograd, Serbia 1-lorticulture Consultants. Beograd. Serbia -, Poljoprivredni Fakultet, Zemun, 

Serbia. Email: hconssezampro.yu  

In this document test of the hypothesis of the use of spent rnushroom substrate from Pleurotus osirealus 
mushrooms (wild type collected in Rio Grande river valley) grown on salt cedar wood is described. 
Investigation of the possibility for use spent substrate mixed with corn silage in animal feeding, is 
presented. We confirmed that waste salt cedar biomass can be used as a substrate for mycelia growth and 
fruiting of the edible mushroom Pleurotus ostreatus, and examined altcratíons of the chemical 
composition, mineral content and leve] of digestibility of the substrate during mushrooni growth. The 
rnost significant modification found was in the nitrogen (N) content, which was reduced from 0.39% in 
the beginning of the life cycle of mushroorns to 0.19% at the end of the fruiting period. The content of 
Neutral Detergent Fiber (NDF) and hemicellulose (the more easily degradable lignocellulose complex) 
were lower at the end of growing cycle by 2.62 - 3.08%, consistent with the known activity of P. 
ostreatus enzyme coniplex (cellulase, hemicellulase, celobiase, ligninase etc). In contrast, the quantity of 
Acid Detergent Fiber (ADF), Acid Detergent Lignin (ADL) and cellulose (the Iess-easily degradable 
complex) was not changed significantly during the mushroom growing cycle. The digestibility of the 
substrate dry rnatter after the end of the rnushroom growing cycle was lower (8.94%) than the digestibility 
immediately afier inoculation of the substrate (10.84%). These data suggest only modest possibilities for 
utilizing spent P. ostreatus substrate produced by salt cedar sawdust directly in animal feeding. However, 
we have established the hypothesis for using spent mushroom substrate as a component of silage 
production together with ground com grain. Experiment confirmed that possibility of using spent 
suhstrate like componcnt ofthe silage exist.
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0-7-3: EASTERN MEDICINAL MUSHROOMS GO WEST 

H.-P. Hanssen' and O. Neugebauer2 
Institute of Pharmaceutical Biology and Microbiology, 2Departrnent of Chemistry, Division of Cosrnetic 

Science. University of Hamburg, Germany. Email: hans-peter.hanssenhamburg.de  

After the hesitant opening of the PR China in the 1970s, the interest in TCM (Traditional Chinese 
Medicine) has distinctly increased. Globalization, the intense search of thc pharmaceutical industries for 
new active compounds and a steadily growing demand for heaIth carc"-products have contributed to the 
present situation that a broad range ofexotic", in the Western world formerly unknown natural remedies 
are available. A number of rnushrooms and products from rnushrooms with a long tradition in TCM and 
Eastern nutrition have found their way to Western markets and pharmacies. Shiitake and Maitake - 
unknown 40 years ago - are widespread and well-accepted fungal species. The current Gernian 
conipilation of dietary supplcrnents lists about ten Shiitake and Reishi products, respectively, and six 
from Maitake the number of products available via internet obtain a multiple. 

0-74: MUSHROOMS AND SKIN TREATMENT - FROM TRADITIONAL USE TO MODERN 
APP LI CATI ON S 

O. Neu2ebauer', H.-P. Hanssen 2 and M. Kerscher' 
Deparirnent of Chemjstry, 'Djvjsjon of Cosrnetic Science, 2 lnstitute of Pharm. Biology and Microbiology, 
University of Hamburg, Germany. Email: Ottmar.Neugebauer@chemie.uni-hamburg.de 

In traditional Chinese medicine, severa¡ mushroom speeies liave been successftilly applicd against 
differcnt diseases of the human skin. These included e.g. the use of Armillariella me/lea (VahI. ex Fr.) 
Karsi. against dermal dryness, Auricularia aurkula (L. ex Hook.) Underw. against hemorrhoids, and 
Bavista pluinhea Pers. to cure external wounds. The use of medicinal rnushrooms against allergic skin 
reactions is also described: a more recent report on the application of Ganoderma lucidum (Leys. ex Fr.) 
Karst. recomrnends defined capsules frorn extracts of the fruiting bodies. 
Vp to now, thcre are only few products derived from rnushrooms in Western medicine and cosmetics to 
cure skin problems and diseases. These include e.g. chitosan products from submerse ferrncntations or 
derivatives of beta-glucans against actinodermatitis. 

0-7-5: ORGANIC PRODUCTION OF OYSTER MUSHROOM IN INDIA 

Yogendra Mahto and R.N.Verma 
Rarnakrishna Mission Vivekanand University, Faculty Centre, IRTD, Morabadi, Ranchi-834008, 
Jharkhand, India. Ernail: rnverma_1 940 yahoo.corn 

Oyster mushroorn in India is cornrnonly produced on cereal straw pasteurized in water containing 
effective doses of carbendazim and formaldehyde leading to the production of mushrooms containing 
sorne residual toxicity. Hot-water treatment as an alternative method of pasteurization also, has not been 
adopted by most growers due to high fuel-cost involved in the practice. In the prcsent study, a Neem-oil 
ibrrnulation- azadirachtin 0. 15% EC (1500 ppm) has been used to pasteurize chopped paddy straw .as the 
substrate for growing Oyster rnushroom orgaiiically. Results obtained both from in vitro and in vivo 
studies on the effect of low concentrations of Neem oil on the growth and yield of Pleurotusflahellatus 
(Berk & Broome) Sacc. is reported. Neem oil at 150, 15 and 1.5 pprn concentrations liad no adverse effcct 
on mycelial growth of P. /lahellatus and a comrnon laboratory contaminant, Aspergil/us niger, but it 
restricted considerahly the growth of a cornrnon rnushroorn parasite, Trichoderma viride, for more than a 
week. Rcsults from an ¡u siso study on P. ¡lahe/latus indicated that Neem oil at 0.15 and 0.0 15 ppni 
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concentrations supported good mycelial growth, enhanced pinhead nurnbers arid -ave considerably higher 
rnushroorn yields than the chernically trcated control beds and those soaked in plain water only, except 
that it extended the period of spawn-run by 2-3 days. 

VIII. ENVIRONMENTAL IMPLICATIONS AND APPLICATIONS 

0-8-1: OYSTER MUSHROOM PLEUROTUS OSTREA TUS (JACQ.) P.KUMM. - JTS 
CULTIVATION AND UTILIZING IN SLOVAK FORESTRY 

1  Pa,'Iik, 2M Hrasko and 3A Pavlikova 
Te( hnical University in Zvolen, T.G.Masaryka 20, Zvolen 96053, Siovak Rcpublic; 2 Forests of the 
Siovak Republic State Entcrprisc, ForestEentcrprise Krupina, Saská 9, 96321 Krupina, Siovak Repuhlic: 
Matej Bel University in Banska Bystrica, Ru2ová 13, 97411 Banská Bystrica, Siovak Rcpuhlic. 
Emails: mrtnpavlik@tyahoo.com ; , vtn.ka1esy.sk ; apavlikova(apdf.urnb.sk 

The prirnary role of wood destroying fungi is to decompose wood, to humificate it and lo restore it into an 
organic rnatter cycle. Effort to utilize thosc abilities rapidly increased whcn the techniques of artificial 
infection by spawn of sorne wood destroying fungi were developed. For forestry practice it was a prirnary 
intcrest to transforrn a waste wood in forest stands for useful organic matter in relatively short time. It is 
fbr instance the biodegradation of tree stumps after windstorrns or cutting of full-grown trees. lIs natural 
decomposition is relatively lengtby and it takes sorne decades. Decomposition of stumps artificially 
infected by Pleurotus ostreatus was from three- up to eight-times faster in cornparison with natural 
conditions. The sirnplest and the least of afl dangerous is growing of the oystcr mushroom in wooden 
sturnps. It commonly grows in wood of poplar, beech, birch, willow, hornbearn, lime, alder, apple, 
walnut, pear, plum and so on. Inleresting rnethod for the oyster rnushroom growing in forestry practice is 
a decomposition of wood in soil reclamation of a deciduous forest. Thin broken branches are placed into a 
half metre drain and after infection by the oyster rnushroom strain it is covered with thin soil layer. 
During a few years the rnushrooi-n is growing and producing fruitbodies depending on externa], especially 
clirnatic conditions. Forest soil is enriched with new organic rnatter after the substrate is complctely 
decomposed. Various techniques of oyster cultivation presented in actual topic are aimed to combination 
of their useful abilities with production of the quality fruitbodies. Presented exarnples were tested under 
conditions of Slovak deciduous forests. Growing of oyster mushroom does serve neither for speed nor for 
continua] production of fruitbodies. But it could be a perspective fungus for growing in the forest 
management conditions. The result of oyster mushroom activity could be a faster decomposed wood-
waste, faster input of organic rnatter to thc forest soil, and also the tasty fruitbodies for healthful 
nut rl inent. 

0-8-2: DEVELOPMENT OF SUBSTRATE FOR FRUITING OF PLEUROTUS OS TR EA TUS 
USING WASTE BED-LOG (LENTINUS EDODES) 

Who-Bong Chang, Jae-Sun Choi, Sang-Cheul Lim e Kyoung-Beum Min and ,Jae-Soon Cha 2 

Chungbuk ARES, Cheongweon 363-880, Korea. 2Dept. of Plant Medicine, Chungbuk National 
University Cheongj u 361-763. Korea. E-mail: changbeecb2 1 .net 

Waste Bed-log that is the Lentinus edodes's waste after harvesting a mushroom was used as substrate for 
oyster mushroom cultivation. Duration of hyphal growth phase vas shorter in the mixed substrate (waste 
bcd-log sawdust: poplar sawdust: rice bran 4:4:2) than in the poplar sawdust substrate. but Yield vas 
higher in the mixed substrate(waste bed-log) than in the poplar sawdust substrate. Incorne can be 
increased 68wonlkg with the mixed substrate with high yield and by lowing expense ftr the suhstrate 
since waste bed-log is cheaper thari poplar sawdust substrate, 
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0-8-3: BIOTECHNOLOGY TO GROW EDIBLE AND MEDICINAL MIJSHROOMS ON VINE 
AND WINERY WASTES 

M. Petre and A. Teodorescu 
University of Pitesti. Faculty of Sciences. 1 Targul din Vale Street, Pitesti, Arges County, Zip code 
110040, Rornania. Ernail: marian_petre_ro@yahoo.com  

The main airn of this research work was to find out the best way of recycling the vine and winery wastes 
by using them as a growing source for edible and medicinal mushrooms in order to extend the food chain 
in vineyard ecosysterns. According to this purpose, three fungal species from Basidiornycetes, narnely 
Ganoderma /ucidzi,n (Reishi), Lentinus edodes (Shiitake) and Pleurotus ostreatus (Oyster Mushroom) 
have been used to determine the effect of !ignocellulosic vine and winery wastes used as culture composts 
on the production of mycelia and fruit bodies that could be processed and marketed as useful products 

O	 such as, food and drugs. The experiments were achieved by growing these ftingal species in special 

S culture rooms, where all the culture parameters were kept at optimal leveis in order tu get the highest 
production of fruit bodies. During the experiments, the effects of culture compost coniposition (carbon, 
nitrogen and mineral sources) as well as other physical and chemical factors (such as: temperature, 
inocu!um size, CO 2 and 02 concentration, air humidity, watering, light intensity and incubation time, etc.) 
on mycelial net formation and espccia!ly, on fruit body induction were investigated. The rcgistcrcd data 
revealed that lignocellulosic vine wastes has to be used as substrates for niushroorn growing only after 

O sorne mechanical pre-treatments that could breakdown the whole lignocellulose structure in order to be 
more susceptible to the fungal enzyme action. Al! these pre-treated lignocellulosic wastes were 
disinfected by steam sterilization at 120 0C for 60 mm. The final composition of culture cornposts was 
improved by adding only natural ingredients, such as: grain seeds and brains of wheat, rye and rice, as 
well as limestone powder, each kind of culture medium composition dcpcnding on the fungal species 
used tu be grown. Alt the culture cornposts for mushroom growing were inoculated using liquid inoculum 
with the age of 5 - 7 days and the volume size ranging between 5 - 7% (vlw). The fruit body production 
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	 of these three fungal species used in experiments ranged between 7 - 12 kg relative to 100 kg of compost, 
all the results of thesc experiments being presented in details in this paper. 

O
IX. MYCORRHIZAL MUSHROOMS AND MYCORRHIZATION 

0-9-1: MONITORING OF AN EXTENSIVE TRUFFLE ORCHARD UN HUNGARY 

A. Góán Csorbainé, Z. Bratek and J. Dirnény 
Szent István University, Faculty of Agricultura! and Environmental Sciences, Institute of Horticultural 
Teclinologics, Godollo Patei Karoh u 1 2103 Hungary. Einai! goganandrcaKavahoo ..orn 

Hypogeous fungi are living under the surface of the soil. Sorne of thcm develop carpophorcs with high 
economical value, having great respect in the gastronomy for centuries. Cultivation of these fungi called 
trufíles started two hundred years ago in Europe. Different rnethods wcre applied since thern to create a 
truffle orchard, including extensive techniques when in situ inoculated plants were planted or acorns 
covered with truffle suspension were sown. The biggest tniffle plantation in Central Europe of 15 ha 
rcpresents the aboye mentioned method, established periodically from the year 1999, sowing 20 pieces of 
truifie suspension covered acorns per meter and having 2 meters between the rows. The orchard is 
situated in a NW-SE oriented valley with a temporary watercourse in the bottorn and a small lake. 
Chcrnozcm, water affected meadow chernozern and heavy, highly carbonated chemozem—brown forest 
soils occur in the area. Around the orchard truffle producing habitats have been detected. Monitoring of 
ihe orchard has been carried out for three years from 2004. Plantation was divided to parcels based oii the 
time of establishment, tree and truffle species and orientation. Soil samples have been taken and been 
analyzed in 2004 and ¡ti 2006 cornparing theni with natural truftle bed soil rcsuhts. In hoth years root



sampling were carried out to fillow rnycorrhiza devclopment of diffcrcnt truffle species on various hosts 
and parceis. Soil results showed mosaic structure and the orchard proved to be well suited conccrning pH, 
salt content and lime. Level of organic matter and clay were also sufficient. Secdling developed variously 
due to different orientation and steepness of siopes and therefore water availability. Mycorrhiza leveis 
were in harniony with the applied method, showing great variability. Mycorrhiza of Tuber aeslirum. 
Tuber macrosporum and Tuher hruna/e were detected on various levels between 0-36,4%, 0-26,4% and 
0-24%, respectively. Contaminant mycorrhizal fungi were also found on root samples reaching leveis as 
far as 50,4%. In spite of the sometimes high contaminant mycorrhiza level truffle fructification and 
success of the orchard could not he exciuded, proved by a recent founding of two Tuber aesiivwn 
ascocarps in one of the parcels. 

0-9-2: APPEARANCE OF THE ECTOMYCORRHIZAL MUSHROOMS AT THE DISTURBED 
FOREST STANDS 

M Pavlik 
Technical University iii Zvolcn. T.G.Masaryka 20, 96053 Zvolen. Slovak Repuhlic. 
Email: mrtnpavlik@yahoo.com  

An occurrence of the ectomycorrhizal, saprophytic and parasitic fungi is a natural rcquirenient for thc 
existing of forest and the share of the number of fungi species from these ecological groups depends oii 
the forest status, its health, age and growing conditions. Ectomycorrhizal symbiosis is inevitable for 
normal existence and optimal growth of the most of economically irnportant tree species. lts optirnal 
functioning is neccssary for growing of the ectomycorrhizal fungi and the base for production of the 
number of their fruitbodies. Forest stands disturbed by various injurious agents (air pollution, wind, snow, 
insects, drought or clear cutting) are weakened and the spectnlrn of the fungal species is much modifíed. 
Actual research is oriented to register the changes in spectrum of macromycetes, especially tu share of the 
ectomycorrhizal mushrooms, at the conditions of disturbed forest stands. The research is aimed to the 
most widespread tree species in Slovakia - beech. It was in the long run regarded as a stabile, not very 
endangered tree species with a good health status. Considerable rot of its health condition is a rcason of 
research the various aspects of the beech growing at the last decades. Evaluation of the "mycorrhizal 
percentage" and the health condition parameters of trees confirmed the disturbed growing conditions and 
the assumption of a negative influence the imission pressure to ectornycorrhizal flingi. The preliminary 
results show the rnarked decline of the ectomycorrhizal ftingi species in the disturbed forest arcas. 

0-9-3: ECOLOGICAL RESEARCH BASING SWEET TRUFFLE (MATTJROLOMYCES 
TERFEZJOJDES /MATTIR./ E. FISCHER) CULTIVATION 

B. Drescher, Z. IlIyés, J. Vikor and Z. Bratek 
Etv6s University, Department of Plant Physiology and Molecular Plant Biology, H- l 117 Budapest, 
Pázmány Péter sétány liC., Hungary. Email: bela.drescher@gmaii.com 

Distribution of this species is limited mainly to Carpathian Basin and it foliows the sandy arcas deponated 
by the Danube. Attempts have already been made to produce mycorrhized seedlings, but no plantation has 
been established so far. Basic knowledge of ecological requirements of this species will considerably be 
favored by establishing and maintaining experimental plantations The species exclusively grows in 
Robinia-forests mostly on sandy soils with lime in traces, which are slightly alcalic, with high humus 
content, with various amount of phosphor and with medium or high potassium content. Fructifying season 
iii Hungary lasts from August to November. Samples from sandy truffles habitats can hardly be ranged 
into groups during ordination. The 21 coenological descriptions can be divided into 5 associations. Most 
descriptios have been made in relation to Bromo steri/is-Robinietum association (13), Urtico dioicae-
Robinietum (1), 4 descriptions belong to Robinietum cultum association planted out in the oid site of 
Scilla vindohonensis-Ulmetum in middle part of Danube region, 2 dcscriptions concerned Polvgonaio 
lati/olio-Quercetum roboris from Danube-Tisza region and one Pimis svlvesiri,r cultuni with Robinia 
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pscudo-aeacia. In case of all habitats, phytoindication values (according tu Borhidi) oí' MutIirL'Io?nvcL's 
ter/zioides without correcting by abundance can be presented as follows: exarnining relative heat 
requirement (TB), species nuniber of 7 values' species is the biggest one, according to thermophilous 
forest and woodland belt: exarnining relative soil water and soil humidity (WB), species number of 6 
values' is the biggest one, according to plants of frcsh soils: examining relative soil reaction (RB), specics 
number of 7 values' is the biggest, according to basifrequent plants mostly on basic soils, never occuring 
un very acid sites: examining relative nitrogen requierement (NB), number species of 6 values species is 
ihe biggest one, according to plants of rnodcratcly nutricnt rich habitats. This specics is very honored in 
Uungarian gastronorny, since it can perfectly be ,,married" with desserts, sorbets and cookies due to its 
strong sweet taste. Mcanwhi!e truffle production of natural tniffires is varying to a great extent year after 
year. This problern can be solved by establishing plantations based on ecological demands of the sweet 
trufile. 

0-9-4: NEW PIIVTOINDICATION BASED PREDICTIONAL METHOD FOR BETTER 
SELECTION OF BtJRGUNDY TRUFFLE PLANTATION SITES AND HOST PLANTS 

Z. Illyés, B. Drescher, J. Vikor and Z. Bratek 
EtvÓs Univcrsity. Department of Plant Physiology and Molecular Plant Biology, 1-1-1117 Budapest, 
Pázmány Péter sétány lIC., Hungary. Email: zillyes(Iudens.elte.hu  

Though truffle plantations were established in many thousands hectars fields al! over Europe during last 
decades, these plantations could not nieet hopes aiid expectations, they could not invert reducing of 
commercialized trufflc arnounts, even for the niost part they did not fructi'. Presumably non-suitable 
selection of plantations sites and of hostplants is partly a reason for that. A better knowledge of natural 
truffires' ecology can supply a solving of both problems, namely reveahing of natural habitats' 
phytoindication which is a real subject of this paper in connection with Tuber aeslivutn. To the prepared 
plant coenological tables of 169 coenological descriptions from Tuher aesüvum habitats of carpatho-
pannon region have been attached relative ecological indicator values by Borhidi. Phytoindication values 
of Tuher aestivum without correction by abundance in case of ah habitats can be presented as follows: 
exarnining relative heat requiremerlt (TB), the species number of 5 values' specics is the highest une, 
according to plants of niontane mcsophilous broad-leaved forest belt: examining relative sol] water and 
soil humidity (WB), thc specics number of 5 values' species is also the highest one. according to plants of 
semihumid habitats, under intermediate conditions; exarnining rehativc soil reaction (RB), species number 
of 6 values' species is the biggest one, according to mostly on neutral soils but also in acid and basic 
ones, generally widely tolerant more or less indifferent plants; examining relative nitrogen requirement 
(N B), species number of 5 values' species is the biggest one, according to plants of mesotrophic habitats. 
By comparing phytoindication of herbs in 1-lungarian plantations with phytoindication of natural habitats 
presented aboye (reflecting ecological demands of 1 aestivwn), a plantations'rank can be set up with 
prediction. This prediction was confirined by mycorrhization controls: mycorrhization was in fact higher 
in plantations more similar to natural habitats. Moreover, the rank set up according to phenologic and 
mycorrhization values of hostplants generally foliows predictions made out by comparing values of 
phytoindication of the site's flora and of applied host plants. The abo ye mentioned new approch is an 
expenditure sparing method by which establishing non-productive or scarcely productive plantations can 
be avoided.
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X. ECONOMICS AIND MARKETING 

0-10-1: WILD MUSHROOMS AND SOCIOECONOMICS IN NORTHEAST THAILAND 

U. Klinhom 
Departmcnt of Biology, Mahasarakham University, Thailand. Ernail: usa.k(amsu.acth 

The objective of this study was to investigate the biodiversity of wild rnushrooms as well as the 
socioeconomics of rural Northeast Thailand. The mushroorns were collected in cultural forests and 
markets along the roadside in 19 provinces of Northeast Thailand. Three plots were sampled in order to 
measure the quantity of mushrooms in the field. In total, there were 436 edible species. Of which, only 
222 species were found sold in markets. The remaining edible spccies were not seen prirnarily because of 
their rarity. Exaniples include Tuber separans, Caniharel/us lutescens, etc. There existed an estiniated 
62.6 kg of product per acre or 158.75 kg/hectare resulting in an estimated 28.342.15 tons per ycar for the 
whole arca, the value ofwhich was approxirnately $40,486,761US. The wild mushroorn yield was highest 
during May to August with rnost of the edible species found in the Dipterocarp and Dry Evergreen 
Forests. Of ah the mushroom collectors, 95% were women. This in-depth study includcd 1,114 
households whose average yearly incorne totaled $990US. Of this, $133US carne from the harvesting of 
rnushrooms (approximately 13% of total yearly incorne). The highest selling price found was $7US/kg, 
which included Arnanita fz.,Iva (Pers.) Fr., Amanita priceps Comer et Bas.. Anianita caesarea (Fr.) Schw.. 
and Ther,nitorni'ces sp. The lowest selhing price found was $1 .5US. Of those soid in rnarkets, the top five 
species seen were Amanita crocea (Quil) Sing., Terrnitoinvces clvpeatus R. Heim, Ter,nito,nvces 
jiiliginosus R.Heim, Termitoni'cesperforans R. Heirn, and Geastrurn saccatum (Fr.) Fiseher. 
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PO-1: ANTIFUNCAL ACTIVITIES OF MINT AND THYME ESSENTIAL OILS AGAINST 
M YCO PAT U OG EN M YCOGONE PERNICIOSA 

J. GIamolija', M. Sokovk', J. Vukojevié 2 q 1. Milenkovié 2, D. Brkié3 and L.J.L.D. Van Griensv en4 
Institute for Biological Research "Sinia Stankovi, Belgrade, Serbia, 2 Institute of Botany , Faculty of Biology 

University of Belgrade, Serbia lanssen-Cilag, Department of Johnson-Johnson SE., Belgrade, Serbia, 4Plant 
Rcsearch International, Wageningen University, The Netherlands. Email: jasna:ibiss.bg.ac.yu 

Wet bubble disease, caused by mycopathogen Mvcogone perniciosa, is considered as one of thc most 
irnportant disease of cultivated mushroom Agaricus bisporus, wherever white button rnushroorn are 
produced cornrncrcially. Mushroom cultivation in Serbia is still less developed than in other countries, 
and M. perniciosa has a significant influence on quality and yield of rnushrooms. Although WBD is 
routinely controlled using different fungicides M. perniciosa remains a constant threat. In addition, 
constant use of ftingicides causes developrnent of pathogen resistance. Thc antirnicrobial property of 
volatile aromatic oils from medical as well as other edible plants has been recognized since antiquity 
Essential oils of Mentha pipen/a, M spicata var crispa, Thymus vulgaris and T. tosevii were assayed for 
inhibitory activity against M. perniciosa (5 isolates). In order to find altemative methods in treatrnent oí' 
fungal diseases we tested the antifungal activity of essential oils against Al. perniciosa by 
rnicroatmospheric rnethod. The comrnercial antifungal agents, prochloraz-Mg was used as a control. Mint 
oils showed minimal inhibitory quantity (MIQ) of 4 jil/disc and minirnal fungicidal quantity (MFQ) 5 
itl/disc. Thyme oils inhibited all isolates with 0.2 pJ/ disc. The values for thyme oils (MFQ) were 0.7 jLl/ 
disc. Prochloraz-Mg showed fungicidal activity at 50 p.1/disc and MIQ 5 jil/disc to all tested isolates. The 
mycelial growth and sporulation of isolates M perniciosa were diferent. Isolates MPS and MPR, were the 
most sensitive strains in this experiment, while isolates MPH 1 and MPI-12 were the most resistant among 
the isolates tested. Mint and thyme essential oils may be used as an alternative for the synthetic chemicals 
in the treatment of fungal diseases. The esscntial oils -¡ve an ability for obtaining of antifungal agents 
which are not toxic. This study supports futhcr research of essential oils usage for ihe control oí' Al. 
perniciosa in the mushroom farms. 

PO-2: PHYLOGENETIC RELATIONSHIPS AMONG PLEUROTUS ERYNGI! SPECIMENS 
FROM DIFFERENT ECO-GEOGRAPHIC SITES OF THE MEDITERRkNEAN REGION 

S.M. Mann and G. Figliuolo 
Department of Biology DIBAF, Liniversity of Basilicata. V.lc Ateneo Lucano 10, SS 100 Potenza, Italy: 
Eniail: tomastcíhnia(Lhotmailcom 

The market and hiotechnological relevance of Pleurotus genus is wehl known despite the fact that the 
phylogenetic relationships among various taxa are often rnasked by the lack of data on natural occurring 
molecular variation. This work focuses on clarifying the taxonorny and phylogeny of Pleuro/us ervngii 
species-complex using the multigene approach analysis compared to thc multitrait morpho-phenological 
classification. Thirty-scven target DNA sequences sampled on the base of geographic origin from a 
representative collection, have been analyzed by sequencing of the nuclear rRNA genes (ITSI-4), the 
elongation factor 1 alpha (EF-la) single copy gene and also by evaluating the polymorphism of the 
minisatellite M13 fragments. Nucleotide sequence diversity data of ITSI-4 revealed 16 SNPs over a 
consensus sequence of 640bp. This variation classified consistently in two distinct taxa (Pleurotus ervngii 
and P. nebrodensis) the P. ervngii species-complex. In order to further clarify the within taxon grouping 
were used SNPs occurring over thc elongation factor 1 alpha (EF- la) and the M13 minisatelhite variation. 
Morpho-phenologic data resulted less efficient than genomic one when used to reveal differences among 
ta xa.
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PO-3: LAYERING OF AGRICUL1'URAL WASTES FOR STRAW MUSHROOM 
(VOL i'ARIELLA VOL ACEA) PRODUCTJO 

A.W. Gunawan and A. Yanto 
Atina Jaya Catholic University of Indonesia, Jalan Jenderal Sudirman No 5 1, Jakarta 12930, Indonesia. 
Email: agustin.gunawan(atmaiayaac.id 

Agricultural wastes containing cellulose have a potential usage for mushroom cultivation. Paddy straw 
and cotton wastes commonly be used as substrate for straw mushroom ( Volvariel/a volvacea) cultivation. 
lii our experiment beside both wastes, sea grass and aren wastes as well as sawdust were composted with 
5% CaCO3 for four days, then mixed with 15% bran, and further composted for another three days. For 
paddy straw substrate the medium uscd was 25 cm hight, whi!e for other waste we rcplaced 3 cm upper 
¡ayer on top of the 22 cm high basic niedium (paddy straw) with other substrates. Three beds were 
prepared for this experiment as replication. Each hed contained five agricultural waste treatments. The 
composts were pasteurized al 60°C for 6 hours and inoculated with straw mushroom spawn and 
incubated for growing the mycelia and developing the fruiting body. The best media for frulting body 
production was paddy straw mediuni and it was as good as cotton and sea grass on top of paddy straw. 
The protein contcnt of mushroom on sea grass was significantly higher than that on cotton was (P<0.02), 
wliilc that on othcr substratcs were not significantly different. Sea grass waste seerned lo be a better 
choice for future use as substrate. 

PO-4: IMAGE ANALYSIS OF MUSHROOMS STORED IN CONTROLLED 
ENVIRONMENTAL CONDITIONS 

L. Aguirre, E. Gastón, J. Frías, C. Barrv-Rvan and 1-1. Grogan 
Dublin Institute of Technology, Marlborough St, Dublin 1. Ireland. Email: edunie.gaston@dit.ie  

Florticultural products are exposed lo externa¡ mechanical forces during their post-harvest life, which are 
going lo affect product quality. Loss of whiteness upon storage is particularly important in the mushroorn 
industry. Rough handling and distribution, fruiting body senescence and bacterial infection may initiate 
browning. The objective of this work was lo evaluate the efficacy of a simple computer imaging system 
to differentiatc and monitor the browning of mushrooms. Agaricus hisporus mushrooms were grown 
under controlled conditions. Samples werc harvested and transported with care lo avoid unnccessary 
hruising. Mechanical damage of the mushrooms was induced by using a gyratory shaking table al 
controllcd aniplitude and time. Different shaking times lcd lo different darnage leveis. Browning kinetics 
were monitored on undamaged (U) and damaged (D) mushroorns at contro!lcd temperature and relative 
humidity. RGB images were taken periodica!ly using commercial webcams and analysed using image 
processing software. The Grey Scale Value (GSV) and the difference in Grey Scale Value (AGSV 
(iSV () —GSV 1 ) of each rnushroom cap was model!ed against time. Inter-mushroom variability was 
incorporated using a mixed effect model. Undamaged and damaged samples fbllowed zero and first order 
kinetics respcctive!y. Significant differences (p<O.OS) was found for U/D imaging kinetics. Damaged 
samples could be identified at the lowest level of daniage using classification rules based oii GSV. 
Mushroom browning kinetics were correlated against reference measurements of Hunter colour (L,a,b), 
water activity (a), enzyme activity (PPO) and texture. This work found that browning kinetics doe lo 
meehanical damage may be monitored using webcams and correlated lo off-linc reference measurements. 
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PO-S: EFFICACY OF A SIMPLE COMPUTER IMAGING SYSTEM TO DIFFERENTIATE 
AND MONITOR THE BROWNING OF MUSHROOMS 

E. Gaston, J.M. Frias, P.J. Cullen, C. Sullivan, A. O'Gorman, C. Barry-Ryan and L. Aguirre 
School of Food Science and Environmental Health, Dublin Institute of Technology, Marlborouth Street, 
Dublin 1, Ireland. Email: edume.gaston@dit.ic 

Horticultura! products are exposed lo externa] mechanical forces during their post-harvest life, which are 
going to affect product quality. Loss of whiteness upon storage is particu!arly important in the mushroom 
industry. Rough handling and distribution, fruiting body senescence and bacterial infection rnay initiate 
browning. The objective of this work was to evaluate the efficacy of a simple computer imaging system 
to differentiate and monitor the browning of mushrooms. Agaricus hisporus mushrooms were grown 
under controlled conditions. Samples were harvested and transported with care lo avoid unnecessary 
bruising. Mechanical darnage of the rnushrooms was induced by using a gyratory shaking table al 
controlled amplitude and time. Different shaking times led to different damage leveis. Browning kinetics 
were monitored on undamaged (U) and damaged (D) mushrooms at controlled temperature and relative 
humidity. RGB images were taken periodica!!y using cornrnercial webcams and analysed using image 
processing software. The Grey Scale Value (GSV) and the difference in Grey Scale Value (AGSV = 
GSV 0 —GSV ) of each mushroom cap was modelled against time. lnter-niushroom variability was 
incorporated using a mixed effect model. Undamaged and damaged samples followed zero and first order 
kinetics respectively. Significant differences (p<0.05) was found for VID imaging kinetics. Damaged 
samples could be identified at the lowest level of damage using classification rules based on GSV. 
Mushroom browning kinetics were correlated against reference measurernents of Hunter colour (L.a.b), 
water activity (a), enzyme activity (PPO) and texturc. This work found that browning kinetics due lo 
nechanical damage may be monitored using wehcarns and correlated lo off-line reference measurements. 

PO-6: ANALYSIS OF GEN ETIC CHARACTERISTICS AND DEVELOPMENT OF 
SUBSTRATE FOR CULTIVATION IN BROWN STRAINS OF FLAMMLJLINA VELL/TIPES 

J.S. Choi', W.B. Chang', J.G. Noh t , S.Y. Choi', I.G. Song', K.-B. Mm' and W.S. Kong2 
¡ Agricultura¡ Environment Division, Chungbuk Agricultura! Research and Extension Services. 
Cheongwon 363-883 Korea 2Applied Microbio!ogy Division, National Institute of Agriculti,ral Science 
& Technology, RDA, Suwon 441-707 E-mail: CJS7882@CB2 1 .NET 

Analysis of genetic character of Flarnmulina velutipes showed that strains have a range of 85o in genetic 
distribution diagram. According lo this result, we divided these strains into five groups. In experimeni of 
deterrninating the optimum media and condition in cultivating Flamrnulina velutipes, we found the 
optimum temperature and pH range for hypha growth were 25 °C and 6.0 to 7.0, respectively. in addition. 
the best media for growth of that in plate was MCM(full name) which have a growth length from 68.4 lo 
83.4 mm. in vivo test, we observed that fast growth and good density of hyphae in mixture media of 
douglas tir sawdust, cotton seed meal and beet pulp (6:2:2). Also when we cultivated F c/utipcs in this 
inedia, we harvested high yie!d of fniiting body,
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PO-7: THE USE OF INFRA-RED SPECTROSCOPY COUPLED WITH CHEMOMETRIC 
TOOLS TO EVALUATE BETWEEN DAMAGED AND UNDAMAGED MUSHROOMS 

A. O'Gorrnan, J. Frias, C. Barry-Ryan and E. Gaston 
School of Food Sciencc and Environmental l-lealth. Dublin Institute of Technology, Cathal Brugha Street, 
E)uhlin 1, Ireland, Email: aoggers(gmaiLcom 

The term metabolome' has been used to describe the observable chemical profile or fingerprint of the 
metabolites in whole tissues. Fourier transforrn infra-red (FTIR) is an ideal candidate for high throughput 
metabolic fingerprinting. It is a physio-chernical mcthod that measures predominantly the vibrations of 
honds within functional groups to generate a spectrum that can be regarded as a biochernical fingcrprint' 
of the sample. FTIR spectroscopy is an invaluable metabolic fingerprinting tool diie to its ability to 
provide an analytical signal representing carbohydrates, amino acids, lipids and fatty acids, as well as 
protcins and polysaccharides simultaneously. The objective of this work was to determine the potential of 
¡nfra-red spectroscopy coupled with chernornetric tools to evaluate differenccs between damaged and 
undamaged mushroom tissues (caps, gilis and stalks). Agaricus bisporus niushrooms were grown at 
controlled conditions. Samples were harvested and transported with care as to avoid darnage. 
Mushroonis were then darnaged rnechanically using a gyratory shaking table at controlled amplitude and 
time. Ten samples were taken for cach tissue each day and FTIR spectrra of the freeze dried tissucs were 
taken. Over time sorne peaks became weaker particulary in the carbohydrate region (1200-800 cm). 
Chcmometric tools (PCA and recursive partition trees) were applied to the FTIR spectra to identify any 
fiirther damage/undarnaged characteristic peaks. This work found that FTIR could be used to distinguish 
danmged aud undaniaged mushrooms. 

PO-7-A: STLJDY OF MITOGENIC EFFECTS OF MY CELIA OF SEVERAL 
APHVLLOPHOROMYCETIDEAE MEDICINAL MUSHROOMS 

S.M. Badalvan and C.Z. Sakeyan 
Laboratory of Fungal Biology and Biotechnology. Yerevan State University, 1 Aleg Manoogian St., 
0025, Ycrevan, Armenia. Email: bada] yansyahoo.com  

Mushrooms are producers of useful bioactive metabolites and enzymes with different thcrapeutic cffccts 
(imrnune-modulating, antifungal, thrornbolytic, hypoglycemic, antiprotozoal, etc.). The regenerative and 
wound-healing properties of different wood-inhabiting mushrooms, such as Ganodernia Iucidurn, 
Hvpholo,na/iiscicu/are, Lentimila edodes and Pleurotus ostreatus were reported, as well. It is known that 
terpenoid, phenolic and indolic cornpounds, as well as fungal lecti ns possess mitotic activities. However, 
thc mechanism by which lectins stimulate mitosis hasn't been identified yet. Wc studied thc rnitogenic 
eífects of cultural broth (CB) and mycelial extract (ME) samplcs obtained aftcr submerged cultivation in 
liqtiid malt-extract medium (pH=6. at 25 °C and agitation rate 200 rpm) of 6 species and 18 strains of 
hrown-rot (Daedalea quercina, Laeti'porus sulphureus, Pipioporus hetulinus) and white-rot (Fornes 
foinentarius, Ganoderma applanaturn, Ganodertna Iucidurn) medicinal rnushrooms 
(Aphyllophoromycetideae) on the growth of wheat and maize seeds. Mycelial samples of tested 
mushrooms, particularly ME samples of Ganoderma species, possess differcnt levels of mitogcnic cffects 
which were strongly expressed on the growth of maize seeds, rather than on wheat seeds. The rnitotic 
activities of ME and CB samples of P. betu/inus and D. que/-cina on maize seed growth were 
characterized by a 2-3-fold mercase. A weaker stimulatory effect on seed growth was revealed by E. 
fo,nentarius strains which was almost absent in the niyceliurn of L. sulphureus. Growth stirnulatory and 
inhibitory effects of CB samples on epigeal and/or hypogeal parts of seeds were not obscrved, while 
ignhticant growth stimulation of epigeal parts of maizc secds by tested ME samples was described. It svas 

shown that mitotic activities of white-rot species were higher compared to these of brown-rot species. 
Revealed mitogenic effects of mycelia show that the biotechnological cultivation of tested mushrooms are 
prornising for the dcvclopment of new biotech-products that could be further used in the prevention and 
treatmcnt of wounds, hurns. ulcers aud other regenerative processes. 
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PO-8: ENZYMATIC AND BIOLOGICAL ACTIVITY OF PLEUROTUS OSTRE4TLJS A 
POPULAR EDIBLE MUSHROOM IN EGYPT 

G.A. Youssef', W.A. Botros 2 and A.S. Daba-' 
'Botany Department (Microbiology), Faculty of Scieiicc, Alexandria University, Egypt; Nucleic Acids 
Department, Genetic Engineering and Biotechnology Research Institute (GEBRI) Mubarak City for 
Scientific Research and Technology Applications, Alcxandria, Egypt; 3Pharrnaceutical Bioproducts 
Dcpartment, GEBRI, Mubarak City for Scientific Rcsearch and Tcchnolog y App!ieations, Alexandria, 
Egypt. Emai 1: adaba 1 »yahoo.com  

In the recent years P/ez.iroius ostrealus has gained prominence as a type of cdible mushroom iii Egypt. 
Pleurotus species thrive over a wide range of subtropical climates and are representatives of white rot 
fungi which can degrade directly the lingo cellulosic organic wastes of nature. The production of cellulase 
cornplex enzymes by P. ostreatus mushroom in submerged culture supplernent with rice straw was 
studied. The culture filtrate of Pleurotus exhibited relatively high activity of three cellulase cornplex 
(endoglucanase, exoglucanase and filter paper activity). The rice straw concentration 5% yielded the 
higher activity (18.5 U/mI) for endoglucanase While 6% concentration yielded higher activities of both 
exoglucanase and filter paper. Mushroorn contains a number of bioactive compounds with beneficial 
effects on human health. The antibacterial and anti-tumor activity of Pleurotus isolate (polysaccharide) 
was studicd and the polysaccharide showcd strong inhibition activity against different bacteria¡ laboratory 
strains (Mvcobacteriu,n aurutn, Siaphvlococcus aureus, Streptococcus sp., Acinetohacter calcoaceiic'us 
and Klebsiella oxv/oca). Treatment with polysaccharide leads to increase in the mean survival time of 
tumored anirnais to 85 days compared to tumored controis (37 days) and a significant reduction of tumor 
growth rate. 

PO-9: ISOLATION OF INHIBITORY MATERIAL AGAINST HARMFUL INTESTINAL 
BACTERIAL ENZYME FROM GANODERMA LUCIDUM KCTC 16806 MYCELIA 

Y.K. Rhee', M.-J. Kwon', Y.-C. Lee', V.-C. Kim '.M.-J. Song2, and N.-I. Back2 

'Korea Food Research Institute, Traditional Food Research Center, Songnam City, Gyeonggi-do, 463-
736. Republic of Korea: 2Natural Product Chemistry Laboratory, Kyung Hee University. Yong-in city. 
Gyeonggi-do. 446-701, Republic of Korea. Email: ykrhee@kfri.re.kr 

In many food items, it has been considered that mushroom is good for health, and sorne of them have 
been used as medicine in Asia. Especially, Ganoderina lucidum(Fr) Karst is a well-known medicinal herh 
that has been used clinically in China, Japan and Korea as effective anti-cancer agent and so on. 
Therefore, in this study, we investigated to identify the inhibitory effects material of Ganoderma Iucidu,n 
KCTC (Korean Collection for Type Cultures) 16806 mycelia against large colon cancer inducing harmful 
enzymes. The water extract of Ganoderma Iucidum KCTC 16806 mycelia vas fractionated by the basis 
of polarity; diethyl ether, ethyl acetate, n-butanol. And then, to examine the inhibitory effect against 3-
glucuronidase and tryptophanase, total microfiora in rat feces or Escherichia coli KCCM (Korean Culture 
Center of Microorganisrns) 40127 was inoculated and cultivated in GAM(gcneral anaerobic mediurn) 
broth with each of its dried fractions for 24 hrs on 37C. At that results, dried fraction from n-butanol 
exhibited the highest inhibitory effect had suppressed the -g1ucuronidase (30 %) and tiyptophanase 
activities (32 %) than in control not to be added. From this fraction, 9 kinds of substances were isolated 
by silica gel chromatography as its polarity. Among each substances, G-8 substance showed the highest 
inhibitory effect against 3-g1ucuronidase and tryptophanase in 7.6 % and 5.3 %. The 10 50 values of G-8 
for í3-glucuronidase and tryptophanase were 2 mg/ml and 6 mg/ml respectively. The G-8 substance vas 
identified as uracil ribonucleoside derivatives from nucleic acid by thc nuclear magnetic resonance. 
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PO-10: THE CROWTH PROPERTIES IN GINSENG FERMENTED BY GANODERMA 
L (7C!Dt'M 

Y.K. Rhee, J. Rho, H.-D. Hong, V.-C. Kim, S.V. Choi, C.-W. Cha and Y.-C. Lee 
Korea Food Research Institute, Traditional Food Research Center, Songnam City, (iyeonggi-do, 463-736, 
Republic of Korea. Emai 1: ykrhee(akfri.re.kr  

This rescarch was conductcd lo invcstigated the growth properties of Ganoderna /ucidurn on ginseng. 
Ganoder,nc, iucidum MI, M2 and M3 which were previously selected as the weII-grown mycelia øn 
ginseng were inoculated on finely chopped ginseng and observed their mycelia growing, 3-g1ucosidase 
activity, mycelial contents, and ginsenosides composition by HPLC anaylsis for 8 wceks. In the results 
tbr 8 weeks, M2 was showed most rapid proliferation in mycelial Iength but mycelial contcnt was highest 
ni ferrnented ginseng by Ml because of its cornpact mycelial density. The crude saponin contents of 
mycelial fermented ginseng were 6.37--7.84 %. During the ferrnentating periods. ginsenoside Rd in 
firments by each of MI. M2, and M3 was increased from 1.01 mg/g to 2.033.94 mg/g, whereas 
ginsenosides Rbi was deercased from 5.21 ¡Ti,,,//g lo 1.65 3.80 mg/g. 

PO-Ii: SOMATIC INCOMPATIBILITY IN AGARICUS BITORQUIS (QUEL.) SACC. 

Perihan Guler 
Department of Biology. Faculty of Science and Literature, K irikkale University. 71450 Yahsihan-
Kirikkale, Turkey. E-mail: perihangler@yahoo.com  

The somatic incornpatibility in Agaricus bitorquis was srudied using ten wild strains. Heterokaryons from 
each isolate were all paired with the same unrelated heterokaryon and also paired together in al! 
cornbinations. Two diffcrcnt types of somatic incompatible interaction were observed Iightly or heavily 
pigmented unes developing between the two isolates. At SEM the widths of compatible and incompatible 
hvphae were measured. The width of thc compatible hyphae is 2.15 mi and the incompatible hyphae are 
I.31m.t-1.55 rnJ.t and I.43mM-1.45rnt. A!so sorne of the elements were analyzed at SEM. Ca and Cu had 
the highest density. In both these elements the density values were measured as 36.68 c/s and 22.70 c/s 
consecutively. 

PO-12: SUSTAINABLE TECHNIQUE FOR RURAL PRODUCTION OF OYSTER MUSHROOM 
PLEIIRO TUS OS TR EA TUS 

A. Bawadekji 'and A. Alqarawi 2 

versity of the Northern Border, Arar Teachers' College, Departrnent of Science, Botany section, Arar 
P.O. Box 1457, Saudi Arabia; 2 King Saud University, College of Food and Agricultural Sciences, Plant 

S	 Production Department, Riyadh P.O. Box 2460, Riyadh 11451, Saudi Arabia. 
Emails: hakirn-b.a!oo1a.sy; a!qarawi66yahoo.corn 

Rural development is one of thc rnost perplcxing issues for govcrnments in thc developing countries. In 
rural arcas, the absence of such type of developmcnt Ieads lo the displacement of villagcrs from thc 
countryside lo the cities. Therefore, involving local popu!ations in the processes of developrnent is very 

1 important; thus it is necessary lo propose new activities other than traditional ones lo ensure the succcss 
of dcvelopmcnt projccts. As a case in point, we havc proposed a simple technique for the cultivation of 
oyster rnushroom by adopting practical processes al village leve!. Thc proposed technique is applicablc by 
vi!lagers, cspccial!y women, using indigenous biomass resources and utilizing neglected local places and 
too!s. These neglected places are arranged in a way lo produce oyster rnushroom including the incubation 

O	 period and fructification phase. This activity may be carried out in two seasons (auturnn & spring) under 

S

	

	
natural conditions. Two other cycles are possible under artificial conditions. In sum, four cycles of oyster 
mushroorn production may he done, and this will generate for each family an incornc estimated al about 

e 
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1 700 U$ per year. Fruit-bodies are packed and soid in (he markets of near citics or tir hotcls that vill 
directly improve the economic situation of the villagcrs especially women. In developing countries, the 
aboye mentioned activity may constitute, in developing countries, a simple and effectivc way for income 
generating, participating in local sustainable development projects, fighting poverty, producing food. 
maintaining rural populations iii their villa-es, guaranteeing work for women in villages, preserving 
forests and recycl ing agricultural waste. 

PO-13: SURGING INTEREST IN ANTIVIRAL ACTIVITY IN MUSHROOMS 

A.W. Chen2, J. Seleen' and G. Babcock 
'JHS Natural Products, Eugene, OR 97402, USA. 

Emails: 'jhsinfo@jhs.com ; 2dralicewchen(tpgmail.coni 3glen(agardencityfungi .com 

Drug resistance due to ongoing vira¡ mutation precipitates the constant need for searching fir cffective 
and safe antivirals. Drug toxicity and side cffects can also be a problem. Surging interest is evident in 
mushrooms as potential sources for desirable antivirais. Wc aim to 1) identify niushroom species score 
high on antiviral scrcening tests, 2) look for effective mushroorn-derived extracts and niushroom-derivcd 
antiviral compounds, and 3) select target-viruses for antiviral testing in medicinal mushrooms. A variety 
of mushrooms, particularly polypores, have shown strong antiviral efficacy. Classic Chinese medicinal 
rnushrooms, highly valued in Asia and beyond, including Ganoderma Iucidum, Corio/us (Trame/es) 
versicolor, Polvporus umbrellatus and Wofia cocos, along with popular exotic spccies, Lentinula edodes. 
Pleurotus os/reatas, Gri/bla frondosa, all havc shown promising antiviral properties. Dr. Frank Piraino. 
University of Wisconsin, Medical School, has discovered a new antiviral, RC-183, from Rozites caperata, 
the gypsy mushroom, a mycorrhizal species associated with pines and Douglas firs. As early as 1970s. 
antiviral was found in Psa//iota xanthoderma. Mushroom-derivcd antivirals comprise of a diverse group 
of chemical structures, ranging from low-molecular-weight cornpounds to high-molecular-weight 
polysaccharides and peptides. Certain highly-oxygenated triterpenes and ubiquitin-associated peptides are 
examples. Sorne of thc viruses susceptible to mushroom antivirals are (HIV, herpes simplex. Pox 
including small pox, SARS, West Nile, flu viruses and H5NI, a bird virus.To benefit the health 
professionals, mushroom industry, and consumers, we examine a single virus or a single virus cornplcx, 
such as HIV in relation to rnushroom antivirais. We also approach from the oposite perspcctive iii 
checking a single well-studied mushroom species, such as G. /ucidurn which has a wide spectrum ui 
antiviral efficacy including HIV. A number of antiviral constituents have been detected from this species, 
for example, ganoderic acid a, b, ganoderiol-F, lucidrnol and protein-bound polysaccharidc. Current 
studies indicate the benefit of adjuvent use of mushroom antivirals in conjunction with prescrihed 
antiviral in managing viral diseases. G. /ucidum, mushroom of irnmortahity, and Inonotus obliquus, chaga. 
are two unique rnushrooms in containing both triterpenes and polysaccharides. Fungal strain, growth 
stage, and product processing alI play a part in deterrnining the quality of mushroom antivirais. 
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PO-14: GAVODERM4 LUCJDt]M INTRASPECIES DIVERSITY IN PRODUCTION OF 
SELECTED LLGNINOLYTIC ENZYMES 

M. Staji&q J. Vukojevi&, J. GIamo1iIa 2 and S. Duletié-Lauevié' 
Institute of Botany. Faculty of Biology, University of Belgrade, Takovska 43, 11000 Belgrade, Serbia; 2 

Institute for Biological Research "Sinia Stankovié", Bulevar Despota Stefana 143, 11000 Belgrade, 
Serbia. Email: stajicm@bffiot.bg.ac.yu  

Ganoderina /ucidurn is an medicinal, white-rot, and widespread species with significant differcnces in 
cultural, biochemical, and molecular features. The aim of this study was to analyze the ability of selected 
G /ucidum strains to produce lacease (Lac), Mn-dependent peroxidase (MnP), and versatile peroxidase 
(VP) during so!id-state fermentation of different plant raw matcrials. Three G. /ucidum strains (HA! 246, 
HA! 447, and HA! 626 originated from USA. Israel, and Germany, respectively) were studied. Wheat 
straw, corn stem, oak and grapevine sawdust were the analyzed plant raw materials. The solid-state 
fi.rmcntation was carried out at 25 °C in the 100 ml flasks contained 2 g of selected plant raw material, as 
carbon source, and 10 ml of the synthctic NH4NO3 -yeast extract medium (pH 5.0). lnoculum suspension 
of 3 ml was used per flask. Samples were harvested afier 7 days of cultivation, extracellular enzymes 
were extracted with distilled water and their activity was determined spectrophotornetricaly by ABTS for 
Lac and phenol red for MnP and VP. Three rcplications for each investigated strain and carbon sources 

'ere used. The best Lac producer was strain HAI 447 during wheat straw fermentation (93.0 U/l) and the 
lowcst Lac activity levels were noted in strains HAI 246 and HAI 626 cultivated in grapevine sawdust 
(9.9 VII and 10.2 VII, respectively). Strain HA! 447 under conditions of wheat straw fermentation was the 
hcst, and strain HA! 626, in oak sawdust fermentation, the worst producer of MnP (102 U/l and 13.7 VII, 
rcspectively). Production of VP by alI analyzed strains, during cultivation in all selected plant raw 
materials, was significanlly lower, especially in strain HA! 626 at grapevine sawdust (6.4 U/l). 

PO-15: PELLET MORPHOLOGY AND BIOMASS FORMATION IN SEVERAL COPRINOID 
MUSHROOMS DURING SUBMERGED GROWTI-I 

S.M. Badalyan', H.K. Avetisyan', M. Navarro-González 2 and U. Kües2 
'Ycrevan State University. Laboratory of Fungal Biology and Biotechnology, 1 Aleg Manoogian St., 
0025, Ycrevan, Armenia; 2 Georg-August-University G6ttingen, Institute of Forest Botany, Section 
Molecular Wood Biotechnology, Büsgenweg 2, D-37077 Gttingen, Germany. 
Fmail: badal ans(a yahoo.com 

Coprinoid mushrooms (CMs, spccies of former genus C'oprinus Pers.) are regarded as sources of wide 
range of hioactive metabolites and enzyrnes. Cultivation of their myceliuni has signil'icant industrial 
potential. During submcrged growth, fungi tend to forrn pellets or mixtures of dispersed mycelium and 
pellets. Pehlets are formed as a result of hyphal agglomeration. The exact mechanism behind pellet 
formation is unknown. Agglomeration is determined by the properties of hyphal elernents (length, 
hranching pattern, growth rate, etc.) and environmental conditions (rnediurn composition, pI-!, acration, 
etc.). It vanies from species to species and perhaps, from strain to strain. In sorne cases, specific 
morphology is required for optimurn product yield which makes morphological characterization of the 
pellets necessary. Wc studied the rnorphology of pellets after four days of submcrged growth of 15 
species 25 strains of C'Ms from three genera coprinus (C. comatus), Coprinellus (C. angulatus, C. curtus. 
C. disseininatus, C. domestjc.'us, C. e/lisii, C. inicaceus, C. radians, C. xanthothrix) and Coprinopsis (C, 
atratnentaria, C. cinerea, C. radiata, C.scobico/a, C. strossma peri), as well as C. sp. (related to C. 
radians) using malt-extract mediurn (pH 6.5) at 25 °C and agitation rate 200 rpm. Al] specieslstrains 
Formed pellets with or without a dense core, smooth or filamentous surfaces, except C. scohicola which 
formed mixtures of dispersed rnycclium and pcllets. Not dense, smooth pcllets were descnibed in C. 
conatus, while dense filarnentous pellets in Coprinellus species. Formation of smooth dense pellets was 
t ypical for Coprinopsis species. A correlation between pellets' density and biomass formation was found. 
A larger arnount of biomass was formed by ('oprinel/us (2.5-6.3 g/L), compared to C. coma/ns and 
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Coprinopsis species (0.7-2.3 gIL). All species/strains. particularly from clades Coprinopsis (up lo 3.8) 
and Coprinellz.is (up lo 4.8) changed the medium pH into acidic, except C radians which on the forth day 
of cultivation turncd it into the alkali reaction (pH 7.5). Rare clamps (C. disseminatus) and oidia (C. 
domesticus, C. comatus), apical hyphal enlargernents (C, strossmaveri. C. comatus, C.scohicola. C. 
rnicaceus) were described. Tlie revealed cultural characteristics vill assist iii the bictechnological 
cultivation of tested CMs. 

PO-16: MACROMYCETES OF PROSISKO NATURAL RESERVE 

M Pavlik 
Technical University in Zvolen, T.G.Masaryka 20, 96053 Zvolen, Siovak Repuhlic. 
Email: rnrtnpavlik@yahoo.com 

The Prosisko National Reserve is situated in the rniddle of thc Slovak Repuhhic nearby the town of 
Zvolen, within the arca of Zvolenska Siatina village. The main reason for the declaration of that relatively 
small arca as a reserve in 1998 was thc protection of forest associations with concentrated presence of 
preglacial herbaceous species Waldsteinia ternata ssp magicii. The highest degree of protection is related 
lo this arca and no encroachrnent on the biotic or abiotic parts of the ecosystern is permitted. Fungi - thc 
natural and inevitable part of nature, are very sensitive lo changes in ecological conditions. There is an 
opportunity lo observe the changes in the spcctrurn of fungal specics in connection lo both various 
growing conditions and changing forest community. The observed forest stand (surface arca 20.54 ha, 
average age 100 years) is created firstly by oak Quercus petraea (85%), hornbeam Carpinus betulzis 
(15%) and sporadically by maple, beech, lime, cherry, rowan, hazel, alder and hawthorn. The research 
was concentrated on four 50 x 50 metre monitoring plots (MP 1 - MP 4) situated iii the characteristic 
places of the forest stand. There were inscrolled 154 species of macrofungi including 34 species of 
ectornycorrhizal, 44 species of terrestrial saprophytic. 66 species of wood saprophytic and 10 species of 
sapro-parasitie fungi. Initial results indicated, by means of the rnycorrhizal percentage and through thc 
ratio of mycorrhizal and wood-destroying fungi, considerable stage of disturbance of the ectotrophic 
stability of the forest stand. The presence of macromycetes will be compared lo the progression oí' the 
health condition of trees during future years. 

PO-17: RESPIRATION RATE (RR) & TRANSPIRATION RATE (TR) IN MUSHROOM 
(4 GARJCIIJS BISPORUS) UINDER ENVIRONMENTAL STORAGE CONDITIONS 

L. Aguirre, E. Gastón, J. Frías, C. Barry-Ryan and H. Grogan 
Dublin Institute of Technology, Marlborough St, Dublin 1, Ireland. 
Email: edurne.GASTON@)dit.ie  

Stored or packaged rnushrooms have a very high metabolic activity, consuming O, producing CO 2 and 
water as a result of their respiratory metabolisrn. A closed system methodology was ernployed lo measure 
the 02, CO 2 respiration rate (RR) and the transpiration rate (TR) of mushrooms. The effect of storage 
temperature and the change of those responses during storage time were studied. After careful 
exarnination of the data of RR & TR on the mushroorns during storage, a linear model (for the 02 and 
CO2 RR) and a Weibull niodel (for the TR) were proposed lo describe the primary model. Both RR & TR 
were dependent on the temperature of storage. The 0 and CO2 RR wcre found lo have a significant linear 
mercase with storage time. This pointed lo the need lo adjust storage conditions lo these dynamic 
changes. The variability of the RR was also dependent on temperature indicating that the use of low 
storage temperatures is more beneficial in terms of having an homogeneous product than lo slow the 
metaholic activity. An optinial temperature for niinimise weight losses by transpiration was found al 
6.4°C.
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110-18: CULTIVATION OF AGARICLJS B!TORQU!S ON ENRICHED, HEAT-TREATED 
STRAW 

K. Ferenc Sándorné 
ZKJ Vegetable Rcsearch Institut Zrt, Hungary, Kecskemét, Mészóly Gy. út 6., 
Email: fkrisztina(azki.hu 

In Europe Agaricus hitorquis appeared in cultivation in thc Nethcrlands and Bclgium in thc 60s. In 
Hungary the first trials were carried on in the coop farrn Csepeli Duna in the 70s. Cultivation was 
motivated by its tolerance to virus diseases, good yie!d at higher temperature and palatability. Like 
Agaricus bisporus it can be grown on composted and heat-treated horse manure and rccently, on a 
compost mixture of straw, horse manure and chicken manure. A. hitorquis has a characteristic round 
thick, flashy hat. Fruit bodies are blocky with good transportability and shelf-life. At harvest it is less 
sensitive to bniising and blotching than A. bisporus. In the Vegetable Research Crops Institute cultivation 
of A. bisporus and A. bitorquis began in the 80s on straw, heat-treated dry at 100°C. On natural straw 
yield was relatively low with 10-15% of the wet straw weight. Low yield was supposed to be caused by 
the low nitrogen level. Efforts were maid to mercase the nitrogen content of the straw substratc by adding 
different enriching materials. The chopped straw was treated in two ways: hcat-treated dry and heat-
treated wet. Enriching agents consisted of alfalfa meal, wheat bran and ProM yceli mixed into ihe 
substrate in 1, 2 and 3 weight per cent. Nitrogen content increased by 0,1-0,5% as compared to the control 
composed of heat-treated straw without enrichment. Grain spawn was mixed to the straw at a rate of 5 
wcight per cent. Straw was fihled into plastic bags, incubated in clirnatised houses and harvested in a 
cellar. The date of the first harvest, yield and harvest duration were noted. Trials proved that A. hilorquis 
could be cultivated on both dry and wet hcat-treated straw besides composted substratcs. Enrichment 
increased yield in alrnost every case. The best results were obtained with 3 % ProMyceil on both dry and 
wct heat-treated straw where yield was abo ye 20-22%. 

PO-19: MYCELIAL GRO WTH RATE OF NEW HETEROKARYOTIC MYCELIUM 
OBTAINED FROM MATING WLTH SINGLE SPORE ISOLATE OF PLEIJROTUS ER}'NGJ/ 

Fatih Kalyoncu' and Erbil Kalmi2 
CeIal Bayar University, Departrnent of Biology, Muradiye, Manisa, Turkey; 2 Ege University. 

Dcpartment of Bioenginecring, Bornova. lzmir, Turkey. Email: fati h.kalyoncua:bayar.cdu.tr 

Pfcurotu.v t'/vngii is a comrncrcially produced macrofungi. Sporcs obtained froni wild hasidiocarps of P. 
crvngii which were collected from different regions of Turkey were germinated in this study. Single spore 
isolates were crossed by each other in order to obtain new hybrid. Mycelial growth rate of new hybrids 

erc determined by measuring diameter of colonies which incubated in PDA. The nine new hybrids 
which were deterrnined active mycelial growth rate were improved at the end of this study. New hybrids 
can be used in the production of cornrnercial spawn. 

PO-20: NEW ANTIVIRAL NAPHTHALENE DERI VATI VES FROM AN UNIDENTIFIED 
FUNGUS ISOLATED FROM THE BALTIC SEA 

M.A.M. Shushni 12 , R. Jansen 3 , R. Mente  and U. Lindequist' 
Institute of Pharmacy, Ernst-Moritz-Arndt-University, Fríedrich-Ludwig-Jahnstrasse 17, D-17487 

(ireifswald, Germany Departrnent of Pharmacognosy. Faculty of Pharmacy. Garyounis University, 
Benghazi, Libya; 3 1-Ielmholtz Centre for Infection Research, Microbial Dnigs, lnhoffenstrasse 7, D-38124 
l3raunschweig, Germany; 4Friedrich-Lff1er-1nstitute of Medical Microbiology, Ernst Moritz Arndt 
University Greifswald, Martin-Luther-Str. 6, D- 17487 Grcifswald, Germany. 
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Balticois A-E, five new naphthalene derivatives were isolated from the EtOAc extract of the culture hroth 
of fungal strain 222, isolated from driftwood collected in 2002 at the coast of the Grcifswalder Bodden, 
Baltic Sea, Gerniany. All structures were elucidated on the basis of extensive one- and two-dimensional 
NMR spectroscopic data (IB, 13C, COSY, HMQC, HMBC, NOE difference spectra) and rnass 
spectrornetric analyses. The new compounds were found to exhibit inhibitory activity against influenza 
virus A and herpes simpiex virus. The most potent activity was shown by Baltiocol E with an lC ( of 0.01 
j.tg/mL against herpes sirnplex viruses. 

PO-21: CLONING OF GLYCERALDEHYDE-3-PHOSPHATE DEHYDROGENASE 
PROMOTER AND HETEROLOGOUS EXPRESSION OF EGFP IN PLE( JROTL 1S OSTREÁTIJS 

C.-Y. Kuo, M.-L. Chiang-Wang, R.-S. Hseu and C.-T. Huang 
MycoMagic Biotechnology Co., Ltd., 8F-1, No. 12, Lanc 270, Scction 3, Beishen Road. Siienkeng 
Township, Taipei County 222, Taiwan. Ernail: cy:myco1nagic.con1.tw 

Two glyceraldehydc-3-phosphate dehydrogenase genes of Pk'urotus ostreatiis were isolated. T he 
promoter regions of ihese genes were fused to hygrornycin B phosphotransferase gene (hpl) derived froni 
Escherichja coli as a selection marker. Using the resulting constructions, hpt was efficiently transformed 
into P. ostreatus by basidiospores electroporation. No false positive antibiotic-resistant cultures were 
detected by PCR amplification and the hygromycin resistance trait remained stable during mitotic ccli 
division for at least five months. Southern analysis of transformants indicated the integration of gene 
rnight occur by non-hornologous recombination. Using gpd promoters containing their íirst intron, 
heterologous expression of enhanced green fluorescent protein (EGFP) within P. ostreatus was 
evidenced. egf» has been shown to be faithfiilly expressed, and maintained in a stable format despite 
multiple rounds of subculture without selection pressure. The percentage of EGFP in total soluble protein 
was 5.4 X 10-3 (0.5%) for the transformant with the highest EGFP expression level. This rapid and 
convenient electroporation procedure offers new prospects for the genetic nianipulation of this important 
edible mushroorn species. 

PO-22: ANTIMICROBIAL ACTIVITY OF AGARÍCLIS BRASILIENSIS POWDER 

M. Sokovié',J. GlamoIija', A. úirié l , V. Teevié 2 and L.J.L.D. van Griensven3 
Instilule for Biological Research 'Sinia Stankovic', Belgrade, Serbia, 	 of Chernistry . Univcrsity c  

Belgrade, Studentski trg 16. Belgrade, Serbia:Plant Rcsearch international, \Vageningen University. The 
Netherlands. 
Ernail: rnris(cz/ibiss.bg.ac.yu  

The medicinal use of mushrooms has a very long tradition in the Asian countries, whereas thcir use in thc 
Western hemisphere has been slightly increasing only since the last decades. A powdered extract of 
cuitivated Agaricus brasiliensis containing primarily carbohydrates with minor amounts of protein and 
polyphcnois was obtained from Innerlife B.V. (Venlo, The Netherlands). The powder was dissolved in 
water, ethyl acetate, methanol, ethanol and DMSO and all these so!utions were subjected to NMR 
analysis. Wc made a pool of the solutions by mixing an equal volume of each of them. In the course of 
our investigations of natural substances which have antimicrobial potential we have tested the fivc 
solutions mentioned and the p00!. The test vas done by microdilution method against eight bacteria and 
eight fungi which are piant, animal and human pathogens. The watery solution showed the best antifungal 
activity against five microfungi, with MIC and MFC 1-2 mg/ml. The EtOi-1 solution inhibited fungal 
growth of five fungi with MIC 1 mg/ml and depigmentation of three fungi was observed. The p001 
showed very strong activity against seven and depigmentation of four fungi. Bifonazole was not active 
against the microfungi tested in a concentration of 1-2 mg/ml. Water extract also showed the bcst 
antibacterial activity against five bacteria with M1C 1-4 mg/mi, MBC 4 mg/ml. DMSO extract possessed 
inhibitory effect against six bacteria with MIC 1-2 mg/mi. EtOAc extract showed MIC at 1-2 mg/mi and 
MBC 4 mg/m1 against five bacteria. EtOH inhibited four bacteria (MIC 2 mg/mi), whiie MeOl-1 exhihited



.

activity against alt bacteria, MIC 1-2 mg/ml. The p00l possessed higher antibacterial effect against six 
bacteria with MIC and MBC 1 mg/ml. Strcptomycin rcacted with thc highest antibacterial activity NMR 
analysis showed the presence of polysaccharides in n-buthanol solution. Owing to the continuing 
development of microbial resistance in medicine and agriculture, discovery of new antimicrobial 
substanccs is an irnportant research objective. In addition, the desire for safer agrochemicais with Iess 
environmental and mammalian toxicity is a major conccrn and thcsc compounds isotated from medicinal 
mushroorns could possibly be a good alternative. 

PO-23: MARESOMETI - A NEW APPLICATION FORM FOR FUNGI 

G. Lukowski U. Lindeguist, S. Mundt and W.-D. Jülich 
Ernst Moritz Arndt Univcrsity Greifswald, institute of Pharmacy, 17487 Greifswatd, Germany. 
Emai 1: Iindequi@uni-greifswald.de 

Formulation is an important parameter for the efficiency of drugs, cosrnetics or food supplements. Micro-
and nanoparticles, so called MaresomcTM, were prepared from the biomass of selected fungí by a special 
emulsion technique and represent a new formulation- and application form. In opposite to an cxtract they 
contain al] componcnts of the fungal biomass including lipids, proteins, polysaccharides, vitamins and so 
on in an encapsulated form. The preparation of MaresomeTM was done according to PCT/DE 03/00747. A 
pre-suspension of the bioniass and a surfactant-water mixture was produced by a stirring machine. Then, 
ihis pre-suspension was homogenized by a high pressure honiogenizer. The particle size distribution was 
determined with a laser diffractometer at a wavelength of 633 nm, Depending on thc components and 
preparation conditions Maresom&' 1 can be used for different applications. Conversion of the wellknown 
yeast fungus Saccharomvces cerevisiae into MaresorneTM Ieads to food additives. Maresome' with 
differcnt ratios of this fungal biomass and other components (clay minerais, Immunomin) are used in 
various phascs of pig breeding and fattening with very good results. Maresome 'rm with Lentinula edades, 
.4uricularia auricu/a-/udae or Ganoderma spec. can be used as cosmetics for anti aging and sun 
protection. U y radiation destroys the normal bacterial flora on the skin. The treatment of the skin with a 
Ganoderma p/'i/jeri-Maresome 1 or Ganoderma resinaceum_MaresorneM containing ointment prevents 
ihis undesired effect. We expect that this special formulation of fungal biomass (fruit bodies and/or 
mycelium: alone or in combination with other materials) can improve the application properties of several 
medicinal mushrooms. 

e
PO-24: THE INFLUE10E OF DIFFERENT WHEAT STRAW PELLETS TREATMENT ON 
THE MYCELIUM GRO WTH OF P. OSTREATIJS, C COMA TUS AND L. EDODES ON READY 
SUBSTRATES 

han Jablonsk'', Helena Chovancová, Andriy Synytsya 2, Viadimír Erban3 
'Mendel University of Agriculture and Forestry, Faculty of Forcstry and Wood Technology, Zemédélská 
3, Brno, Czcch Repubtic; 2 lnstitute of Chemical Technotogy, Department of Carbohydrate Chemistry and 
Technology. Technická 1905, 166 28 Prague 6, Czech Republic; 3 Food Research Institute Prague, 
Radiová 7, Prague 10, Czcch Repuhlic. Email i,jab1onskydseznam.cz 

The fuel pcltcts appcar to be a prospective source for thc preparation of the substrates for the cuttivation 
of edible mushrooms. The peltets were characterized froni the point of view of the microbiology and 
chemical modifications within the pelletization of the material. Another characteristic was the evatuation 
of the pcnctration of selected mushrooms into the various modified pellets. The wheat straw pellets 
contained up to 4 digit places lower counts of fungi in comparison with the shredded straw. In the course 
of thc straw pellets processing no significant C-substances changes took place, as proved by the measured 
IR spectra. The growth rate of Pleurotus ostreatus (Jacq.Fr.)Kumrn, ('oprinus cornatus (Müll.:Fr.) 
S.F.Gray and Lentinula edades (Berk.) Pegler was compared on substrates made of straw pellets dipped 
iii temperate water (30-80 °C) and with water content of 65, 70 and 75%. At L. edades, the highest 
myceliurn growth rate was achieved with the dipping water temperature of 70 and 80 °C and water 
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content oí' substrate 75%. At C. comatus, no differences in mycclium growth rate were recoi-ded at the 
temperature of dipping water of 50-80 °C and substrate water content range 65-75%. At P. ostreatus, the 
temperature of dipping water in range of 30-80 °C did not influence the mycelia growth rate. Generally, 
there wasn't noticed any relation of the teniperature of dipping waters lo the occurrence of contamination 
of the straw pellet substrate. The suggested method is suitable for growing the aho ye mentioned 
mushrooms in 1-7 litres plastic sheet bags. 
This work was supported by Agency NAZV QH 82173 and GACR J521183856 

PO-25: TYROSINASE IN AGARICLJS BISPORUS FRUIT BODIES FRONI SUPPLEMENTED 
COMPOSTS 

M. Briones Ulloa', H. Leal Lara 1 ' 2, R. Ramírez Carrillo' andO. Arce Cervantes' 
'Department of Food Science and Biotechnology, Faculty of Chernistry, University of México (UNAM). 
Ciudad Universitaria, 04510 México DF 2Champifiones Monteblanco, Bosque de Ciruelos 304, 9° Piso. 
Rosques de las Lomas, 11700 México DF. Email: hermi1o(servidor.unam.rnx 

Supplcmentation of compost is a cornmon practice la comniercial miishroom production lo obtain yicld 
mercases. Supplcments with high protein content have been used almost exclusively. Howcvcr, rccentiv 
the role of other nutrients present in supplernents has been reevaluated and polysaccharidcs cou!d play an 
important role for supplement efficacy. The significance of supplcmentation and the composition oí' 
supplement on the quality of mushrooms is an aspcct that has not been evaluated. Tyrosinase is a 
polyphenoloxidase responsible of browning of fruits, vegetables and microorganisrn and it is one of the 
main factors causing quality Ioss in mushrooms. So in order lo evaluate the role of nitrogen, lipids and 
polysaccharides in supplements, tyrosinase activity (EC 1.10.3.1) was determined in mushrooms 
produced on compost supplemented with 5 different types of rnaterials, j.c. corn bran (S), corn bran in(¡ 
gluten (SG); com bran and Soybean oil (SA); corn bran gluten and Soybean oil (SGA) and a comrnercial 
supplement made of cracked soy beans (Rp). Additionally, Non-supplemented compost (T) was used as 
control. Supplementation of compost (with polysaccharides, proteins andlor lipids) produced a decrease 
in tyrosinase speciflc activity in 1st flush mushrooms (0.244 U rng' protein) as compared with non 
supplemented composts. On the other hand, tyrosinase activity increased with progress of the crop, j.c. flor 
the 2  and 3 mushrooms. With each treatment, the highest activity was obtained at the 3rd flush. From 
all supplemcnts, S and SGA showed the highest activity, i.e. 0.471 an 0.424 U mg -1 protein, respcctively. 
Solids content, another paranleter directly related lo rnushroorn quality, was also affected by 
supplementation and crop flush. Supplementation of compost produced in ah cases a decrease iii solids 
conteni. However, solids content mercase(] as crop advanced with ah types oftreatments. 

PO-26: JA VIVO IMMUNOPHENOTY INC STUDV OF B-GLUCANS FRACTIONS ISOLATED 
FROM MUSHROOM SCLEROTIA 

K.H. Won2, Connie K.M. La¡ and Peter C.K. Cheung 
Department of Biology, The Chinese University of Hong Kong, Shatin, NT, Hong Kong sAR. 
Ernail: wongkaliing(cuhk.edu.hk  

í3-Glucans, a non-starch polysaccharides isolated from mushrooms, are recognized as strong potent 
antitumor agents for decades. Their antiturnor effects are mainly implernented by acting as biological 
response rnodifiers which boost up the host immune system. Our previous studies found that mushroom 
selerotia (a dry compact biomass of fungal hyphae) namely, Pleurotus tuber-regium and PoIvporu. 
rhinocerus did not only possess substantial amount of I3-glucans (> 80/ on dry matter basis), hut their hot 
water soluble 3-glueans fractions (PTR-HWE and PR-HWE) also exhibited rcmarkablc 
immunomodulatory and antitumor effects when either administered iritraperitoneally on Sarcoma 180 
(allogeneic solid tumor cdl) bearing BALB/c mice or directly incubated with various maninialian cancer 
ccli unes. Nevertheiess, the underlying mechanisms of these effects are still unelear. In this in vivo 

inimunophenotyping study, the type of cffector immune celis involved, in response lo thc two aforesaid



sclerotial 3-glucan fractions. were identitcd by using !iealthy BALBIc mice. in bi-lef, afier 10 days' 
intraperitoneal administration of individual -glucan fractions, the splcens of each group of experimental 
mice were rapidly excised and weighed, while their splenic mononuclear celis were collected and stained 
for the ccli surface antigens specific for different irnmune ccli populations such as macrophages (Mac-! '). 
B-cells (CD45R/B220) and T-cells (CD4/CD8 ratio) before furthcr analysis using flow cytomctry. 
Conipared with the control group, apart from a significant mercase (PTR-HWE: 145%; PR-HWE: 49.0%) 
in thc spleen weight of the experimental mice, both PTR-HWE and PR-HWE also stimulated the splcnic 
T-cells population with a CD4/CD8 ratio of 15.4:1 and 8.17:1, rcspectively. Nevertheless. proliferation 
(20.2%) of splenic macrophages population (Mac-l) was only observed in experimental mice pretreated 
with the PTR-ME. These fíndings did not only indicate the involvernent of splenic macrophages and/or 
T-cclls populations in the irnmunornoduiatory effects exerted by these two sclerotiai 3-glucans fractions, 
hut they also implied the possible immunoiogical activities occurred accordingly (such as phagocytosis 
and extracellular cytokines induction etc.). It is anticipated that by increasing knowledge of the 
interaction between the mushroom sclerotial J3-glucans and the immune system, more effective utilization 
of these macromolecuies as an irnmunomodulatory and antitumor agent can be made possibie. 

PO-27: DETECTION OF JERTWJLLIUM F(liVGICOLA IN SAMPLES FROM MUSHROOM 
FARMS USING MOLECULAR AND MICROBIOLOGICAL METHODS 

J. Piasecka"2, U. Grogan' C. Zijlstra 3 , J.J.P Baars3 and K. Kavanagh2 
Mushroom Research, Teagasc, Kinscaly R&D Centre, Malahide Road, Dublin 17, Ireland; 2 Departnient 

of Biology. National University of Ireland. Maynooth, Co. Kildare, Ireland: 3 Plant Research 
lnteniat oua!, Wageningcn. The Nctherlands, Emai 1: Just yna. Piasecka'a nuim. ie 

¡ 1iuiIlilu/l /lI/Igico/a ( Pruess) Hassehrauk is the causative ageni. oí Dry l-3uhhle disease which is a 
pathogen ol'the cultivated rnushroom Agaricus bisporus (Lange) imbach. It is found worldwide wherever 
mushrooms are grown. V. /zingicola can cause losses of yield of 10-20% or higher and sometimcs 
outhreaks of disease can be so severe thai cultivation may be terminated after the second flush. This study 
presenis methods for the detection of V tung/cola in samples originating from mushroom farms. A PCR 
assay is being developed and optimised for ihe detection of V. fungicola in casing soil and other 
n,ushroom farm debris. Four diffcrcnt methods are being evaluated for the isolation of DNA from soil 
containing different concentrations of spores of V. flíngicola including manual extraction and 
cornmercially available kits. A set of Verticillium Jiingicola specific primers has been developed that 
amplifles a 1 O2bp sequence of ihe rRNA region. The primer set was tested against V. ji,ngicola and V. 
biguttatu,n as well as Aspergillus flínzigalus, Cladobotrvurn rnvcop/li/uin, Mi'cogone perniciosa, Al. 
'alospora, Al. dervina, Al. rosea, Pseudomonas sp., Scvia/idium thermophilum, Trichoder,na sp. and 

L vgorhinchus, and only V. fuingicola gaye positive results. All methods succeeded in isolating DNA from 
soil and the PCR reaction gaye a product specific for V. jingicola for soil containing 106 spores g-1 soil. 
A second methodology successfully deteeted 10 4 spores/g casing soil. Future work will optimize this 
reaction in order to allow consistent detection of conidia at Iow concentrations. Another method to detect 
11 Jungicola is by a selective medium. A Verticilliurn selective rncdium already exists but the growth of 
¡1 fungicola is very slow due to the inhibitive nature of thc ingrcdients on fungal growth. A modified 
sciective medium is being developed to enable rapid and consistent detection of V. fiingicola from 
contaminated sol] and casing samples. 
This work is supported by: Teagasc Walsh Fcllowship, Project Ref: HRRS 5695; the Horticuitural 
Product Board (Productschap Tuinbouw), the Netherlands and the Research Prograni BO-06-003 of the 
Dutch Ministery of Agriculture, Nature and Food Quahity. 
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PO-28: THE ANTI-CANCER ACTIVITY OF AGROCYBE CHAXINGU EXTRACTS 

W.S. Eum, B.R. Lee, K.J. Lee', Y.H. Park', S.H. Lim', H.H. Ham 2, J.H. Hur2, J.H. J002 and K.H. 
Kim' Department of Biomedical Science, Research Institute for Bioscience and Biotechnology, Hailym 
University, Chuncheon, Korea, 'Agricultura! Product Processing Expenment Station, Gangwon 
Agricultura] Rcsearch & Extention Services, Chuncheon, Korea, 2Departrncnt of Biological Enviroii,nent, 
Kangwon University, Chuncheon, Korea. E-mail: rsc@gwd.go.kr  

Several edible mushrooms were reported to llave anticancer effects. This study was carricd to investigate 
the effect of Agrocvhe chcixingv mushroorn on the growth of cancer ccli unes (HeLa. DU145, U 1299 and 
HT29) and expression of tumor suppressor that regulate the ccli cycle. The samples extracted from 
fniiting body of A. chaxingu inhibited to 40-60% for the proliferation of human carcinoma ccli unes at a 
concentration of 1 mg/mL. Especial!y, the hot water extract of A. chaxingu showed strong inhibito,y 
activity on the growth of HeLa. DLJ 145, H1299 and HT29. The expression of p53 and p21 were inercased 
by time-dependant manner whcn treated with 1 mg/ml- of hot water cxtract of fruiting hody. 

PO-29: ANTINEOPLASIC ACTIVITY OF AGARICUS BRASILIENSIS BASIDIOCARPS ON 
DIFFERENT MATURATION PHASES 

F. MourAo, V. Messa, P.L. Cunha Júnior, A.V. Silva, A.F. Eira, G.A. Linde and N.B. Colauto 
Universidade Paranaensc, Laboratório de Biologia Molecular, Praça Mascarenhas de Moraes. s/n, 87.502-

210, Umuarama-PR-Brazil. E-mail: nbcunipar.br  

Thc fungus Agaricus brasiliensis is a Basidiomycete studied because of its immunomodulation and/or 
antitunior substances. The objective of this study was to verify thc A. brasiliensis antineoplasic activity in 
vivo on diffcrcnt basidiocarp maturation phases on sarcoma 180 cells implanted in mice. Sarcoma celis 
were implanted in Swiss mice and after seven days mice were divided in three groups. The first group 
was treated with salme solution (control), the second group was treated with closed basidiocarp extraci 
solution and the third group was treated with opened basidiocarp extract solution. After 30 days of be¡¡](, 
daily and orally treated with these three solutions afl animais suffered euthanasia. It was determined thc 
splenic mdcx and tumour niass and volume. It was concluded that there is no significant differcnces of the 
tumour growth inhibition in function of the different basidiocarp maturation phases for the A. brasiliensis 
strain, being the in vivo basidiocarp antineoplasic activity average of 89.22°%). 

PO-30: CARBON-TO-NITROGEN RATIOS ON AGARICUS BRASILIENSIS AXENIC 
GRO WTH ON AGRO-INDUSTRIAL BY-PRODUCTS 

L.L. Zaghi Júnior, G.A. Linde and N.B. Colauto 
Universidade Paranaense. Laboratório de Biologia Molecular, Praça Mascarenhas de Moraes. s/n, 87.502-
210, Umuarama-PR-Brazil. E-mail: giani1indeunipar.br 

This study aimed to vcrify thc mycclia growth of Agaricus hrasilien.s'i,s' with difftrent C:N ratios as 
substratum formulation using regional by-products (soybean and cassava fibres). Studied C:N ratios of 
substrate ranged from 12:1 to 249:1 with nitrogen concentrations ranged from 4.25% to 0.20%, 
respectively. it was conclude that substrate with only soybean fibre provide higher mycelial growth than 
any formulation with cassava libre; the highest mycehial growth on substrate with C:N ratio of 12:1 (N = 
4.25%); intermediate growth when C:N ratios range from 15:1 and 50:1 (N from 3.339 1,0 to 1.00%); and 
lower growth when thc C:N ratios were 100: 1 or higher (N 0.50%). 
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PO-31: CULTIVATION TECHNIQUE USING PLASTIC CONTAINER AND SELECTION THE 
SUPERIOR STRAIN OF MONKEY MUSHROOM (HERK'JUMERJNI4cEUS 

Kvung-Ju Jung, Duck-Soo Choi, Bong-Yun Oh, Joung-Keon Kim, Tae-Jung Kim', and Ki-ChuI 

Chung' 
Crop Research Division, Jeonnam Agriculture Rcsearch and Extension Service, Naju 520-715, Korea; 
'School of Biological Sciences and Technology, Chonnarn National University, Gwangju, 500-757, 

.	 Korea. 
Email: chungkc(iinu.ac.kr  chungkichul(anaver.com 

Fhese experiments were conducted to find a superior strain of rnonkey musliroom (Ileri(-iurn erinaceus), 
culture conditions for liquid inoculurn, and the optimum media composition for culture using plastic 
containers. In general, the optirnum medium for culturing the monkey rnushroom strains was Hamada 
inedium and, arnong five strains, the most energetic strain was MKACC5 1875. When culturing the liquid 

. inoculum, mediurn acidity for most growing hypha was pH 4, and the temperature was 22.5 °C, The 
culture period was delayed with increased amounts of nutritient source, but the fruit body yield was 
increased. When cultivated at low temperature, the yicld per container was increased and the quality of 
thc fruit body was good. In conclusion, consider as culturing period, fruit body quality and yield, the most 
media composition rate for cultivate monkey mushroom (MKACC5 1875) was oak sawdust 80% + 
nutritient source 20%. Under these conditions, the yield per container was 140.6.
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