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FOREWORD

We thank the Almighty Allah, the Most Gracious and the Most Merciful that the
proceedings of the 2™ International Seminar, the 8™ Biannual Meeting and 3" Congress
and Workshop of AINI with the theme “Feed Safety for Healthy Food” organized by
Indonesian Association of Nutrition and Feed Science, Faculty of Animal Husbandry,
Universitas Padjadjaran on 6 - 7 July 2011 have been completed.

Th@ activities were to collect variety of scientific information with the purpose to
collget scientific information about feed for a healthy food, to produce a draft policy on
a national feed system and to make a scientific forum for Academics, Researchers,
Pra%itioners of animal husbandry, Health and Policy makers. Scientific papers that

wer® presented either in oral or poster stated in the proceedings.
=

Tharmks go to all those who have provided both moral support or material so that this
semglar can be carried out and the proceeding can be issued.

Jatinangor, 5 March 2012

Committee

(1oBog uelueliad nysuj)

v

AlIsi1aniun [eanynolby Jobog



*dd| wizi ndun} undodp ynjuag wW|PP 1ul sijN} PAIDY Yninjas hbjo upIBRas YoAubgiadwaw ubp ubyuwnwniusw Bup.p|Iq T

*dd| dpfom BupA upburuaday upyibniaw yopij undiznbuad °q

*yojosoW h3ons UBNBIUI} NDID Y134y upsiinuad ‘uptodp| ubunsnAuad ‘Yoiw|l PAIRY ubsiinuad ‘ubipEuad ‘Ubyipipuad ubburuaday ynjun pPAuby updinbuad ‘O

:1agUINs UBYINGaAUBLL UDP UDHLNIUDIUSW PAUD} 1Ul I[N} PAIDY Ynin[as nbjo upibogas dinbuawu BuoIo|iq °|

Buopun-6uopun 1BUNpUII PIAID YOH

Proceeding
The 2™ International Seminar
“Feed Safety for Healty Food”

CONTENTS
S RS TRRR R e p——— i
KEYNOTE AND MAIN SPEAKERS ......cooiiiiiieicesene et ii
SUBSEET EDITORSE ...oveccse s covsmenssansss sspsmsss sonsnsass asssans soessss ssnssanss sossssmss suses s il
F ORE\;/ORD ........................................................................................................... v
CONTiE’.NTS ............................................................................................................. v
S

DIET G Y STRATEGIES OF AMMONIA MITIGATION
AT POXJLTRY FARMS IN INDONESIA
AdrizagP. Pattersnm, @nt TIEESOI .....oomsermmvors conmmn s s st oo 1

T ,
EFFEGHS OF FEEDING FORAGES LEAF MEAL ON THE

PERFGRMANCES OF LAYING HENS

AhmadEWindu Bahari and OSfar SJOffan ........ccoceveveeeereceiieieeicceeece e ... 18

o

THE P%OTEOGLICAN QUALITY FROM PRODUCT NATURATED OF

CHITOSAN EXTRACT WHICH DIGESTIBILLITY AND

HEMASOLOGIC MEASURED |

Abun, ]genny Rusmana, and Kiki Haetami .........oooovioioiiieeeeeceeeee e 29
Q

)
RUMINANTS FEED CHAIN DEVELOPMENT IN INDONESIA:

REVIEWING AND A VALUE ANALYSIS

Achmad Firman, Andre R Daud, Hasni Arief, dan Anita Fitriani .........cccoevvevnnnn.. 38

BEEF CATTLE DEVELOPMENT: LIVESTOCK PRODUCTION AND
FEEDING SYSTEM AND ANIMAL PERFORMANCE UNDER FARMER
GROUP OF BEEF CATTLE DEVELOPMENT PROGRAM

DRI 1T CF ....ccoconcicomnonsnesn st o o i s g v i o i s 44

BLOOD ALBUMIN AND YOLK CHOLESTEROL OF DUCK (4nas sp.)
POLLUWED BY LEAD (Pb) TEXTILE INDUSTRY WASTE
Andi BERhawwir and Diding LAHPUNIN oo s oo o fosvposers v 54

FEED g‘%\FETY: ISSUES AND CHALLENGES FOR RUMINANT
INDUSERY IN INDONESIA
AndreR‘i’ Daud, A. FIITIAD oot e 59

EFFEGT; OF UREA ADDITION AND INCUBATION TIME IN PALM FIBER
FERMENTATION ON CHEMICAL COMPOSITION AND GAS

PRODEECTION IN-VITRO

Asih K@fniawati, Chusnul Hanim, and Syaiful Anwar Malik .......cc.cocoovvivvviiernne. 56

—_— v



: 978-602-95808-3-9 Proceeding
The 2" International Seminar
“Feed Safety for Healty Food”

*dd| wizi ndun} undodp ynjuag wW|PP 1ul sijN} PAIDY Yninjas hbjo upIBRas YoAubgiadwaw ubp ubyuwnwniusw Bup.p|Iq T

*dd| 1ofom BupA upbuijuaday unyibniaw yopij undignbuad q

*yojosoW h3ons UBNBIUI} NDID Y14y upsiinuad ‘uptodp| ubunsnAuad ‘Yoiw|l PAIRY ubsiinuad ‘ubiyEuad ‘Ubyipipuad ubbunuaday ynjun pPAuby updinbuad ‘O

:19gWINS UDYINGAUBLL UDP UDHLNIUDIUSW PduD} 1Ul SN} PAIDY Ynin[as nbjo upibogas dinbuawu Buoiojiq ‘L

Buppun-6uLpuUn 16UNPUIIQ PIdID YOH

EFFECT OF COMMERCIAL TANNIN AND Leucaena Leucocephala ON
THE RUMEN METHANOGENIC BACTERIA OF CATTLE AND CARABAO
Bambang Suwignyo, Medino G. N. Yebron, Jr and Cesar C. Sevilla ............c.c.u.... 74

Saccharomyces cerevisiae IN GOAT FEEDS AFFECTED RUMEN
FERMENTATION PATTERN BUT DID’NOT AFFECTED METHANE
CONCENTRATION

Caripu Hadi Prayitno, Tri Rahardjo Sutadi dan Suwarno ..........cccccceeevviviiviriecneenn. 84

EFFEET OF FLUSHING ON SPERM QUALITY IN NATIVE ROOSTERS

(Gallgs Gallus Domesticus L)

1 Qhtm el PP ———— 90
’ Q

THE %FFECT OF PRE-CONDITION AND WATER SOLUBLE

CARBOHYDRATE SOURCES ADDITION ON NAPIER GRASS SILAGE

QUA@ITY

Despa:i i, Permiang, LLE, wersesoin onsmesmsrs s musswn g sy sssms s sspssorsyssmssssss 94
7]

ISOLgTION AND SCREENING OF FUNGI PRODUCING CELLOBIOSE .

DEHYDROGENASE: "ENZYMES FCR ANIMAL FEED PREPARATIONS

BAb&) ON ENZYMATIC PROCESS" '

Desnanl, Bambang Prasetya, Puspita Lisdiyanti, Wiwit Amrmola Neneng

Hasarthh, Ri Ja1 ......................................................................................................... 101
w

TOXI-gI DOSE METHANOL EXTRACT AND RESIDUE CF Jatropha curcas L.

MEAFE ON MICE (Mus musculus)

Dt Astuti, Suriigh and P, C. NanloBy e e oo s s o s sonsmms s 106

EFFECT OF INCREASING ENERGY CONTENT IN DIET ON THE
PRODUCTIVITY OF SUMATERA COMPOSITE BREED EWES DURING
LACTATION

[IDET IR [ ST ot s o oot e A S i s S i 115

VARIOUS METHOD OF PROCESSING TO INCREASE THE UTILIZATION
OF CASSAVA PEEL AS RUMINANTS FEED
Dwi Yalistiani, I.W. Mathius and Santi Ananda. A.A. ....ccccoeiiiiiiiiiieeiecee e 121

THE BEFFECT OF TEMULAWAK (Curcuma xanthorrhiza Roxb ) AND
COMBINATION OF VITAMIN C AND VITAMIN E SUPPLEMENTATIONS ON
PERFORMANCE OF HEAT- STRESSED BROILERS

E KU1, A Rahmat, A DJUIATTL .o sov o sevss oo oo s seoessmoss e o cesss 128

EFFEET OF USING BY-PRODUCT OF VIRGIN COCONUT OIL

PROCESSING (BLONDO) IN RATION ON DUCK PERFORMANCE
E. Mdgtinelly, Husmaini, A. Salim and R. Lubis ........ccoccinirimmnimmsneniccsiisiecseeseenne 135

Vi



*dd| uizi bdupy undodo ¥njuaq Wb|PP Ul SN} BAIDY Ynin|ds oo upIBPgas YoAupgladwaW Ubp UBFWnWnusW Bupip|I T

*gd]| 4ofom BupA upbuijuaday upyibniaw yopi} undiznbuad °q

*yojosoW h3ons UBNDBIUI} NDID Y134y upsiinuad ‘uptodp| ubunsnAuad ‘Yoiw|l PAIRY ubsiinuad ‘ubiyEuad ‘Ubyipipuad ubbunuaday ynjun pPAuby updinbuad ‘O

Buopun-6uopun 1BUNpUII PIAID YOH

{1aguIns UBYINGaAUBLL UDP UDHLWNIUDIUSW PAUD} 1Ul SN} PAIDY Ynin[as nbjo upibogas dinbuau BuoIo|iq °|

DETECTION OF ANTIBIOTICS RESIDUAL IN PIG AND CHICKEN
PREMIX THROUGH TEST MICROBIOLOGICAL
ELIN HATTIA .ot e e e s e et a e e e e e e e aeaaaeaeeeeaaaaanas 140

DETERMINATION OF UTILIZATION LEVEL OF Curcuma zedoaria Rosc.
TO IMPROVE RUMEN ECOLOGY OF MASTITIS DAIRY COWS (in-vitro)
Ellyzaurdin and Hilda SUSANLE ......oismscoms s minsssisesennsessany sovosssussssarvsmsssesvovsnsenns 143

AVAIEABILITY OF RICE STRAWS AS FEED RESOURCE

IN SU&PORTING CROP LIVESTOCK SYSTEM (Beef Cattle-Paddy)

BASED ON ECO-FARMING IN JAMBI PROVINCE

Evi F*@lawaty, Adi Basukriadi, Jasmal A.Syamsu, T.E.Budhi Soesilo .................. 150

EFFEC—.“B?S OF SUPLEMENTAL ORGANIC CHROMIUM AND FUNGI
Ganoa%ma lucidum ON MILK PRODUCTION AND IMMUNE RESPONSE
IN LA@TATING COWS

P.Agus;in, T.Toharmat, D.Evvyernie, D.Taniwiryono, S.Tarigan .........cccccceeeeennn. 156

THE EEFECTS OF RUMINAJ INFUSION OF UREA TO DRY MATTER AND

CRUDE PROTEIN INTAKES WITH UTILIZATION OF LEUCAENA

(Leucagna leucocephala) IN BUFFALG (Bubalus bubalis Linn.)

U i G S — 164
=

THE REQUIREMENT OF ENERGY AS WELL AS DIGESTIBLE PROTEIN OF
MILKI§G BEEF COW
[ T S TE— 172

EFFECTS OF VITAMIN E SUPPLEMENTATION ON PRODUCTION AND
REPRODUCTION PERFORMANCE OF MUSCOPY DUCK. (Cairina moschata)
Hlo i i osmmiaty AvieE and Mulgatl ..o s msmmsssimssmssssss R 178

THE EFFECT OF HIBISCUS ROSA-SINENSIS L LEAVES AS SAPONIN
SOURCES ON PROTOZOA POPULATION, GAS PRODUCTION AND
RUMEN FLUID FERMENTATION CHARACTERIZATION IN VITRO
Hendraﬁerdian, Lusty Istigomah, Andi Febrisiantosa, Sigit Wahyu Hartanto ....... 186

BI/OQB MEAL USAGE IN DIET OF AMMONIATED RICE STRAW BASIS
FOR SIMMENTAL CATTLE _
THETTOMIIN ... ... c.ccossessssssisonssessyssinvessosssama s s ann oasimsnass s sainsns srssns ussmn o 4 s i e doS R s 194

RESP@SE OF NATIVE CHICKENS ON FEED FORMULATIONS USING

LOCA%UNCONVENTIONAL FEEDSTUFFS
HET RESNAWALL weveeeee e ee e e e ee e e e e e e e et aaaee e e e e s eneeeeeeeee s eeneasssansannnnenenes 200

vil

AlIsianiun |eanyy

Proceeding
The 2™ International Seminar
“Feed Safety for Healty Food”



*dd| uizi bdupy undodo Hnjuaq WB|PP Ul SN} BAIDY Ynin|ds oo upIBPgas YoAupgladwaW Ubp UBFWnWnusW Bupip|Iq T

*gd]| 4ofom BupA upbuijuaday upyibniaw yopij undiznbuad *q

*yojosoW h3ons ULNBIUI} NDID Y14y upsiinuad ‘uptodp| ubunsnAuad ‘Yoiw|l PAIRY ubsiinuad ‘ubipEuUad ‘Ubyipipuad ubburuaday ynjun pPAuby updinbuad ‘O

Buopun-6uopun 1BUNpUII PIdID HOH

:19gWINs UDYINGAUSLL UDP UDHLWNIUDIUSW PdUD} 1Ul SN} PAIDY Ynin[as nbjo upibogas dinbuawu Buoiojiq °|

YN : 978-602-95808-3-9 Proceeding

EARTHWORMS AS SOURCE OF PROTEIN ALTERNATIVE FOR POULTRY
FEED
HEET RESTAWALL ..ot e e s e eee e e s s eeeeseessssaaaaens 206

EFFECT OF SHEEP URINE ON DRY MATTER YIELD AND FORAGE
QUALITY AND CORN YIELD

lin Susilawati, Nyimas Popi Indriani, Lizah Khairani, Mansyur,

ROBEATNHIE ISIAINI ........concmassimmmsssinras sassssnesmmnsensasmarasns sosstmnamsssssassss sasassammammanansssmanss 211

EFFEECT OF FEED RESTRICTION ON FEED EFFICIENCY, CARCASS
QUAZITY AND DIGESTIVE ORGANS CHARACTERISTICS OF BROILER
J.J.I\%R. Londok, B. Tulung, Y.H.S. Kowel, and John E.G.Rompis .......cc.ccceeuuuee. 216

Q
STRATEGIC UTILIZATION OF RICE STRAW AS FEED FOR RUMINANTS
IN THE BANTAENG DISTRICT : SWOT ANALYSIS APPROACH
J asm% A. Syamsu and Hasmida Karim ........... e I RO N NN S s 227

THE EFFECT OF PHYTATE IN DIET AND LEAD (Pb) IN DRINKING

WATER ON LEAD OF BLOOD, MEAT, BONE AND EXCRETA OF

STARTING DUCK

KamigK.A., R. Kartasudjana, S. [skandar .........ccccoeiiiiiiiiiiiiiiieccee, 236
o .

=

THE EFFECT OF PHYTATE IN DIET AND LEAD (Pb) IN DRINKING

\VAT%R ON HEMATOLOGICAL INDICATORS OF STARTING DUCK

KAMED KA. oottt et et e et et saeete e s e eaaeere et eseeeaeenbeeas et eeaesseeteennenns 244
o

PEMXNFAATAN BIO-MOS (Mannan oligosakarida) HASIL BIOPROSES
LIMBAH INTI SAWIT DALAM PAKAN IKAN NILA
Kiki Haetami, Junianto, dan ADUN .......ccoccoiiiiiiiiciiicc et eeseaae e eeveaee e 250

THE ADDITION OF COCOA (Theobroma cacao) POWDER IN MILK
FERMENTED TO REDUCE THE URIC ACID LEVEL ON HYPERLIPIDEMI
RATS

LOVItA AAIIAND coveiiiieeiiiieieieieieee et e e e e et e e s eanaanns S —— 260

THE wFECT OF SUPPLEMENTATION FERMENTED KOMBUCHA TEA ON
URI@ACID LEVELS IN THE DUCK BLOODS
LovngAdriani .......................................................................................................... 266

IMPROVING THE NUTRIENT QUALITY OF JUICE WASTE MIXTURE
BY AM PRESSURE FOR POULTRY DIET ,
Marig#ndo Mahata, Yose Rizal and Guoyao WU .........ccccveievcviieinnerininciniinnneee 270

0
PERFORMANCES AND HAEMATOLOGY CHARACTERISTICS OF
BROFER CHICKS FED VARYING MODIFIED PALM KERNEL CAKE
M Tagin, ND Hanafi, Z SITEQAT .....coviiiieeiiiiiieiiiiiiiieiiirie et reeeieaeee e 277

AlIsiaAiun

The 2" International Seminar
“Feed Safety for Healty Food”



*dd| uizi bdupy undodo ¥njuaq Wb|PP Ul sIiN} BAIDY Ynin|ds oo UupIBPgas YoAupgIadwWwaW UbP UBFWNWNBUsW BupIL|I T

*gd]| 4ofom BupA upbuijuaday upyibniaw yopi} undiznbuad °q

*yojosoW h3odns ULNBIUI} NDID Y134y upsiinuad ‘uptodp| ubunsnAuad ‘Yoiw|l PAIRY ubsiinuad ‘ubiyEuad ‘Ubyipipuad ubbunuaday ynjun pPAuby updinbuad ‘O

Buopun-6uopun 1BUNpUII PIAID YOH

219gWINS UDYINGaAUBLL UDP UDHLWNIUDIUSW PduD} 1Ul I[N} PAIDY Ynin[as nbjo upibogas dinbuawu BuoIojiq °L

Yyin

PZBN : 978-602-95808-3-9 Proceeding
The 2" International Seminar
“Feed Safety for Healty Food”

EFFICACY OF GARLIC EXTRACT ON PERFORMANCE AND FAT
DEPOSIT OF BROILER
I I G Dita DAkt ULRIL ... o srome cnsmnvns saosns sssnsys smsaman s s somssmn siinss bt 284

IMPROVING THE QUALITY OF PALM KERNEL CAKE CONTENT AS
POULTRY FEED THROUGH FERMENTATION BY COMBINATION WITH
VARIOUS MICROBE, AND HUMIC ACID DOSAGE

Mirngwati, Yose Rizal, Yetti Marlida and I. Putu Kompiang .........c.ccccoeviieniiennn. 290

EFFEETS OF PLANT PROPORTIONS OF Panicum maximum AND
Centrq’:semapubescens APPLIED WITH PHOSPHATE FERTILIZERS AND
DEFOLIATED AT DIFFERENT INTERVALS ON DRY MATTER YIELD,
YIEL@ ADVANTAGE AND NUTRITIONAL QUALITY

Muhagmad BRUIBEINY om0 S 350 5 S 301

THE BORAGE COMPOSITION OF SHEEP AND CUT AND CARRY

SYSTEM CAPACITY IN THE PALM GARDENS SUB CIBADAK,

DISTEICT SUKABUMI

MURATMA SEHANA «..cveeoeee e eee e ee e e s s s e s eneens 308
T

DETE%MINATION OF UTILIZATIO N OF LEVEL SHRIMF BY PRODUCT

ON B%OILER PERFORMANCE

Muhtagldin, Tintin Kurtini, Dian Septinova ........c.ccccoeeveeireieeniiieeesiinens R—— 3l
)

ENZY8IE SUPPLEMENTATION ON LOCAL FEEDS (PELLETED OR MASH)

FOR BROILER CHICKENS GROWTH: TECHNOLOGY INNOVATION TO

SUPPORT FOOD SUSTAINABILITY

U T n o T S —— 315

PENGGUNAAN LUMPUR SAWIT FERMENTASI DALAM PAKAN
TERHADAP PROFIL DARAH DAN LEMAK AYAM BROILER
Ning Iriyanti dan Bambang Hartoyo .......cccccceveerieeniiniiniicnceiieeniccieeereerecieenn 319

THE EFFECT OF FEEDING PRODUCT FERMENTED WITH Monascus
purpureus ON PERFORMANCES AND QUAIL EGG QUALITY
Nurai‘gSabrina dan SUSHNAa A Latif oo 327

THE %FECT OF PHYTOGENIC FEED ADDITIVES FOR BROILER
CHICKEN '

Nuritatéﬁliasari and Osfar SJOfJan ......cooiiiiiiics e 334
EFFECT OF CORN MEAL SUBSTITUTION WITH NCODLE WASTE AND
FORTHIED NOODLE WASTE IN DIET ON BROILER PERFORMANCE

Osfar Sé_gﬁan vl Abiitiad WiGAE BAHE o mmsemnamsommmsasssmssmss sinssssss s 342

AllsiaAlun |ed



*dd| Wizl bduny undodo gnjuag wipjop Il sijN3 DAIDY YNIN[as N30 UbIBRS HoAupgiadwaw uop unywnwnbuaw bunio|iq °C

*dd| 1ofom BupA upbuijuaday unyibniaw yopij undignbuad q

*yojosoW h3ons UBNBIUI} NDID Y134y upsiinuad ‘uptodp| ubunsnAuad ‘Yoiw|l PAIRY ubsiinuad ‘ubiyEuad ‘Ubyipipuad ubbunuaday ynjun pPAuby updinbuad ‘O

:19gWINS UDYINGAUBLL UDP UDHLWNIUDIUSW PduD} 1Ul I[N} PAIDY Ynin[as nbjo upibogas dinbuawu Buoiojiq °|

Buppun-6uLpuUn 16UNPUIIQ PIdID YOH

SUPLEMENTATION Curcuma longa OR Curcuma xanthorrhiza ON
CARCASS TRAIT AND CHOLESTEROL CONTENT OF BROILER
R Mutia and SUMIALL ..oceovieiiiiieieieceese et 349

SUPPLEMENTATION Curcuma longa OR Curcuma xanthorrhiza ON
BROILER PERFORMANCE
CU EnTa R v S —— 355

INFLUENCE of PARE FRUIT EXTRACT (Momordica charantia L.) TO

VISCERAL FAT WEIGHT, FEMUR MUSCLE AND LIVER

MIDBPLE-AGED FEMALE MICE SWISS WEBSTER

Rita %hintawati, | £S5 5z ) o R 361
Q

EF FEg_CTIVITY OF SILAGE AND PROBIOTIC ON THE RUMEN

METEBOLISM OF ONGOLE CATTLE IN VIVO EXPERIMENT

Ridwghn. R, Y. Widyastuti, S. Budiarti, A. Dinoto .........ccccooverviivennmviicrieneanns 368

EFF@T OF EDAMAME SOYBEAN ISOFLAVONE CONCENTRATE ON
BROE}ERS GROWTH PERFORMANCE .
Rosa ?ri Hertamawati, Ujang Suryadi dan Dadik Pantaya .............cccoceeeeeieieinnennne, 378

THE EFFECT OF ADDING “TAPE SINGKONG” (FERMENTED CASSAVA)

JUICE ON THE CHARACTERISTICS OF FERMENTED MILK

Salang’N Aritonang, Elly Roza, Sti Novalina ...........ccecveeeieiiiiioiiicieiieeeeeee e 383
«Q

PROTSEIN MOLECULAR STRUCTURE OF CANOLA SEED AFFECTED BY

HEAT PROCESSING METHOD IN RELATION TO PROTEIN AVAILABILITY:

AUTOCLAVED HEATING VS. DRY HEATING: A NOVEL APPROACH

STTTMEIIN ... .occomoss s o 2 e T 2 ST 55068 50655 s 53558 5555 55 e B s b 389

THE EFFECT OF CONDENSED TANNIN OF MIMOSA BARK ADDED TO
SOYBEAN MEAL ON IN VITRO GAS PRODUCTION
Sitl Chuzaemi, MaShUAT ...ooooooiiiiiiiii e 402

In vitro RUMEN ENZYME ACTIVITIES ON DIFFERENT RATIO OF

FORAIGE AND CONCENTRATE SUPPLEMENTED BY LERAK

(Sapindus rarak) EXTRACT

Sri StHarti, Dewi Apri Astuti, Elizabeth Wina, K.G. Wiryawan and

ETIEIIEGTITAL ........o.ccommnsnscssmmms s sssmammmss s oA RSP RROS BARSrBSE Po 408

THEWMSE OF Squilla empusa FERMENTATICN IN THE DIET LAYERS THE
EFFEETS YOLK EGGS
Sri Syltermiyati, Roesdiyanto, Winarto Hadi ........cccceoveivveeiiiiiiiiiieiccciiie i 415

1 978-602-95808-3-9 Proceeding
The 2™ International Seminar
“Feed Safety for Healty Food”



*dd| uizi bdupy undodo ¥njuag Wb|PP Ul SN} BAIDY Ynin|ds oo ubIBPgas YoAupgladwaw Ubp uBFwnwnusw Bupip|iq T

*gd]| 4ofom BupA upbuijuaday upyibniaw yopi} undiznbuad °q

*yojosoW h3ons ULNBIUI} NDID Y14y upsiinuad ‘uptodp| ubunsnAuad ‘Yoiw|l PAIRY ubsiinuad ‘ubipEuUad ‘Ubyipipuad ubburuaday ynjun pPAuby updinbuad ‘O

Buopun-6uopun 1BUNpUII PIAID YOH

:19gWINs UDYINGaAUBLL UDP UDHLNIUDIUSW PAUD} 1Ul SN} PAIDY Ynin[as nbjo upibogas dinbuawu BuoIojiq °L

TRANSFER OF OMEGA-3 PROTECTED AND L-CARNITINE IN THE

DIETS OF FERMENTED RUBBISH MARKET ITS EFFECT ON FATTY

ACID COMPOSITION OF CHEMIST SIMENTAL MEAT CATLLE

D (s o0 A S S D SRS P o B A TS S PSR TR 420

THE EFFECT OF CHEMICAL AND BIOLOGICAL TREATMENTS ON

WEIGHT LOSS, NUTRIENTS CONTENT, TRYPSIN INHIBITOR AND

LECHN ACTIVITIES OF Jatropha curcas L. MEAL

Sumiiati , D. A. Astuti  and R. RAhMASATT ......c.vevviveieiiieeiecciee e 430
=
(Y

FORAGES FOR GOAT PRODUCTION UNDER CITRUS ECOSYSTEM IN

NORFH SUMATRA

Tatang S O O 438

ENVIRONMENTAL MANIPULATION MICROINTESTINAL USING

LECTIN JATROPHA SEED MEAL AS MEDIA ATTACHMENT LACTIC
ACIDEBACTERIA AND ITS INFLUENCE ON THE HAEMATOLOGICAL
PROMLE OF POULTRY

Titin g;/idiyastuti and Caribu Hadi PRFIND .coansmsmmssnammssmimmsmsamion - {

o

THE BFFECT OF MIXED COMMERCIAL YEAST CULTURE

FERI\)SENTATION FOR CASSAVA WASTE ON ITS PROXIMATE

COMEBONENTS _

Tri Agls Sarteno, Nurwantoro, and Joelal Achmadi ...........ccoooiiiiiiiiiiieeeeeeee 451
Q

COR}%ELATION BETWEEN THE PUBLIC UNDERSTANDINGS OF AVIAN
INFLUENZA WITH LEVEL OF WILLINGNESS TO CONSUME

POULTRY PRODUCT

Unang Yunasaf dan Adjat Sudradjat M. ....oocoiiiniiiiiieeeei 456

UTILIZATION OF UREA AND FISH MEAL IN COCOA POD SILAGE

BASED RATIONS TO INCREASE THE GROWTH OF ETAWAH

CROSSBRED GOATS

Wisri Puastuti and Dwi YULISHIAIL ...ocooeeiieeeiiieneeeeieieeee et eee e e e e e ievvaereneeeaas 463

ACTIVITY OF CELLULASE FROM SELECTED ACTINOMYCETES

Streptamyces rimosus sp. ID05-A0911 .

Wulapgih Dwi Astuti, Roni Ridwan, Yantyati Widyastuti ........cccccceeriveeniincieesneenns 470
—

IMPRGVING THE NUTRIENT QUALITY OF JUICE WASTES MIXTURE

THRQOUGH FERMENTATION BY USING Trichodherma viride FOR

POUIARY DIET

Yose glzal, Maria Endo Mahata and Indra JOII ......ccccoovviiiiiiiii e 482

X1

AlIsianiun |eanyy

Proceeding
The 2™ International Seminar
“Feed Safety for Healty Food”



*dd| wizi ndun} undodp ynjuag wWp|PP 1ul sijN} PAIDY Yninjas hbjo upIBRs YoAubgiadwaw ubp ubyuwnwniusw Bup.p|Iq T

*dd| 1ofom BupA upbuijuaday unyibniaw yopij undignbuad q

‘yojpsoW hONS UBNDIUI} NI YILIY upsiinuad ‘uqum upunshAuad ‘yoiwi pAIY upsiinuad ‘upiiduad ‘ubyipipuad upbunuaday ynjun bAuoy uondiznbuad ‘P

- 978-602-95808-3-9 Proceeding
The 2" International Seminar

“Feed Safety for Healty Food”

THE EVALUATION OF FERMENTATIVE CAPABILITY OF CELLULOTIC
FUNGI FROM COW RUMEN FLUID AGAINST DECREASE IN CRUDE

FIBER AND READY AVAILABLE CARBOHYDRATE IN CASSAVE PEEL
WASTE

N Ocriar , Raby) Salilrl JBIIIT e o s fisss s s s o 492

THE EFFECT OF WASHING AND FERMENTATION OF CASSAVA PEEL
ON HEN CONCENTRATION AND RUMEN VFA PRODUCTION
Yuni-Suranindyah, Andriyani ASTULL ......coooiiiiiiiiiiieieeie e 502
=
Q
PARITY RELATIONS WITH THE MINERAL CONTENT OF BLOOD ON
THE@ARENT CATTLE ARTIFICIAL INSEMINATION (AI) IN WEST
SUMATRA
Zaitu Udin and ZeSfin BP .........ovooovooeseeecocoeoooesseooeesssseeereesoeeeesss e 508
P

Buppun-6uLpuUn 16UNPUIIQ PIdID HYOH

EFFEET OF FEEDING A TRADITIONAL TOWARDS THE DEVELOPMENT

OF L?’ESTOCK REPRODUCTION BUFFALO THE DISTRICTS OF KAMPAR
PROVINCE RIAU

Zespig BP, Ferry Lismanto Syaiful and Yendraliza .........cc.ccccoooviviiiiiniicnerenne. 516

v

EFFEET OF SAPONIN (Sapindus rarak fruit) ON MEAT CHOLESTEROL

FROM BROILER CHICKENS

Chusn:! Hanim, Lies Mira Yusiati, and Rahma Fitriastuti ..........coovvvvmimeeveeeeeeiennn, 520
o :

BOD‘;§ WEIGHT GAIN CF ETAWWA CROSSBREED GOATS MALE

FED EOCAL FEED IN WEST JAVA

Lo e 526

:19gWINS UDYINGaAUBLL UDP UDHLNIUDIUSW PAUD} 1Ul SIjNY PAIDY Ynin[as nbjo upibogas dinbuawu BuoIojiq °|

TESTING FEED OF SUGAR CANE PULP AMMONIATION WITH UREA

AND AMMONIUM SULFATE ADMINISTRATION BY MEASURING TOTAL
VEA CONCENTRATION AND BACTERIA AND PROTOZOA POPULATION

OF SHEEP RUMEN FLUID

Diding Latipudin, An-An Yulianti, Ronnie Permana ..............cococevvvvoivievieenennn. 532

UTILIZED BIO-MOS (Mannan Oligosaccharide) FROM BIOPROCESSED
OF PAIM KERNEL CAKE ON FEED OF NILE TILAPIA
ikt B tail, JURIAHT0, A0 ADUIL e s srmnis oo ssssres soveses posssemppss aveosmsss s e 542

UTILFAATION OF ENCAPSULATED EARTHWORM EXTRACT (Lumbricus
rubeiliisy AS FEED ADDITIVE ON BROILER PERFORMANCE AND MEAT
QUALDTY

Lusty {stiqomah, Hardi Julendra, Ema Damayanti, Septi Nur Hayati and
Hendrg“Herdian .......... 18 i s i . A ARSI R 28 R RO R RS 550

PERFORMANCES AND HAEMATOLOGY CHARACTERISTICS OF

BROIBER CHICKS FED VARYING MODIFIED PALM KERNEL CAKE
M TafSifi, ND Hanafl, Z SITEAT ...ccuveiiueeeeeieeee e et e en e 559

Xil



*dd]| 4ofom BupA upbuijuaday upyibniaw yopiy undiznbuad *q

*dd| uizi bduny undodp ynjuaq WP 1ul sijN3 PAIDY YNIN[3s IO UBIBOSS YoAupgIadWSW UDP uPHWNWnBUBW BULID|I] ‘T
*Yo|osow n3ons upnpbful} NBIO Y1ty ubsiinuad ‘upiodo] ubunsnAuad ‘Yol PAIDY upsiinuad ‘upiiEuUad ‘UbYipipuad upbuuaday Hyniun pAuby undiznbuad ‘O

Buppun-6uopun 1BUNPUIIQ I HOH

:19gWINS UDYINGaAUBLL UDP UDHLWNIUDIUSW PAUD} 1Ul I[N} PAIDY Ynin[as nbjo upibogas dinbuawu BuoIo|iq °L

: 978-602-95808-3-9 Proceeding
The 2" International Seminar
“Feed Safety for Healty Food”

EFFECT OF KOMBUCHA FERMENTATION ON HEMATOLOGY STATUS
AND CARCASS WEIGHT IN DUCK
Novi Mayasari, Lovita Adriani and Angga Kurniawan ..........ccceccevieierieneinecninnn 566

UTILIZATION OF VEGETABLE CROPS RESIDUES AS ELEPHANT GRASS
SUBSTITUTE IN COMPLETE FEED ON BODY COMPOSITION OF SHEEP
Umi Muyasaroh, Limbang K Nuswantara dan Eko Pangestu ...........ccccceeeeiiiinnneene. 37

THE EFFECT OF WASHING AND FERMENTATION OF CASSAVA PEEL
ON THE CONCENTRATION OF HCN AND RUMEN VFA PRODUCTION
Yuni _guranindyah, PR JABEIE weunssnen csom oo m et e e b A i ddd

Q g
AUTHOR INDEKS ..o 583

(1060g uelueliad Jnsul) gdi 3

Xiil

AlIsi1aniun [eanynoby Jobog



*dd| wizi ndun} undodp ynjuag wW|PP 1ul sijN} PAIDY Yninjas hbjo upIBRas YoAubgiadwaw ubp ubyuwnwniusw Bup.p|Iq T

*dd| 1ofom BupA upbuijuaday unyibniaw yopij undignbuad q

*yojosoW h3oNs UBNBIUI} NDID Y134y upsiinuad ‘uptodp| ubunsnAuad ‘Yoiw|l PAIBY ubsiinuad ‘ubiyEuad ‘Ubyipipuad ubburuaday ynjun pPAuby updinbuad ‘O

:19gWINS UDYINGaAUBLL UDP UDHLWNIUDIUSW PAUD} 1Ul SN} PAIDY Ynin[as nbjo upibogas dinbuatu BuoIo|iq °L

Buppun-6uLpuUn 16UNPUIIQ PIdID YOH

: 978-602-95808-3-9 Proceed.ing
The 2™ International Seminar

“Feed Safety for Healty Food”

THE EFFECT OF CHEMICAL AND BIOLOGICAL TREATMENTS ON
WEIGHT LOSS, NUTRIENTS CONTENT, TRYPSIN INHIBITOR AND
LECTIN ACTIVITIES OF Jatropha curcas L. MEAL

Sumiati , D. A. Astuti  and R. Rahmasari

Department of Nutrition and Feed Technology, Faculty of Animal Science,
Bogor Agricultural University
J1. Agatis Kampus IPB Darmaga, Bogor 16680, Indonesia
E-mail: y_sumiati@yahoo.com

ABSTRACT

I q11w e3dio yeH

The Jatropha curcas meal is by-product of Jatropha curcas oil production and
cont@in high amount of nutrient (56-68% protein). The problem in using of Jatropha
curégs meal as feed is its antinutritive content and toxic compounds such as lectin
(cur€in) and trypsin inhibitor. This experiment was conducted to evaluate the
effe@iiveness of chemical and biological methods in decreasing or eliminating lectin and
trypgin inhibitor activities and to know the change of nutrients content due to processing
of .@tropha curcas meal. This research consisted of four treatments : TO (control,
untréated meal), T1 (methanol 90% extraction, with the proportion of the meal and
methanol was 1:4), T2 (fermentation using Rhizopus oryzae) and T3 (fermentation using
Tric?oderma viride). The parameters observed were weight loss, nutrients content,
trypSin inhibitor and lectin activity of the meal. The data were analyzed with descriptive
analysis. The results showed that chemical and biological treatments resulted in weight
loss 6.12%(T1), 20.42%(T2) and 11.04%(T3). The fermentation using Rhizopus oryzae
was the most effective in decreasing the activity of trypsin inhibitor (67.95%).
However, this treatment decreased protein content 9.39%, increased crude fiber 35.73%
and it did not influence lectin activity. The fermentation using Trichoderma viride was
the most effective in degrading lectin activity with the value of 50% compared to the
untreated meal.

Keywords : Jatropha curcas meal, Rhizopus oryzae, Trichoderma viride, methanol

INTRODUCTION

Jatropha curcas or physic nut is a drought-resistant plant which belongs to the
famity Euphorbiaceae. It could grow well on the marginal land, and at temperature of
18°CG+- 30°C (Haryadi, 2005). the seed kernel of the plant contains about 60% oil that
can Be converted into biodiesel and used as a substitute for diesel fuel. The seed cake
remarning after oil extraction is an excellent source of plant nutrients (Foidl et al.,
2008,  Its seed cake (Jatropha curcas meal contains high content of protein with a
well-balanced of amino acid composition according to the FAO/WHO reference pattern,
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except for lysine (Martinez-Herrera et al., 2006). The defatted meal has been found to
contain a high amount of protein, which ranged between 50% and 62% (Makkar e al.
1998a). However, availability of this rich nutrients is low due to some toxic and
antinutrients content in the meal. These toxic and antinutrients include curcin(lectin),
tannin, trypsin inhibitors, phytate, saponin and phorbolesters (francis et al., 2006). The
meal has high trypsin inhibitor and lectin activities (Makkar et al. 1998b). The meal also
contains high fiber, i.e. 32.81% (Sumiati et al., 2007).

Trypsin inhibitors interfere with the physiological process of digestion through
interference with the normal functioning of pancreatic proteolytic enzymes in non-
rumthants, leading to severe growth depression (white et al., 1989). Lectins are non
enzymatic proteins or glycoproteins that bind carbohydrates and agglutinate cells and/or
precipitate glycoconjugated. The lectins are toxic to young growing animals as well as
mat@re rats (cheeke, 1989). The phorbolesters, even at very low concentration, show
toxie ological manisfetations in animals fed diets containing them (Goel et al., 2007).

= Properly detoxified Jatropha curcas meal is needed to make it available for the
pou%ry feed. Some methods could be used to eliminate the antinutriens contained in the
Jatropha curcas meal, such as physical, chemical, and biological. The objective of this
reséarch was to study the effectiveness of JCM methanol extraction, fermentation of
JCMA using Rhizopus oryzae and Trichoderma viride in reducing the antinutrients
confent in the JCM and to study the effect of these treatments on the nutrients content of

the ,'gCM.

MATERIALS DAN METHODS

(1obog uelue

This research consisted of four treatments : TO= control, untreated meal, T1=
methanol 90% extraction, with the proportion of the meal and methanol was 1:4, T2=
fermentation using Rhizopus oryzae , T3= fermentation using Trichoderma viride. The
parameters observed were weight loss, nutrients content, trypsin inhibitor and lectin
activity of the meal.

Jatropha curcas Meal and Fungi

Jatropha curcas meal(JCM) were obtained from Indocement Cibinong, Bogor,
Indopesia. Metanol 90 % was used to extract the JCM, Rhizopus oryzae  and
Trichioderma viride were used to ferment the JCM.

Methanol Extraction of Jatropha curcas Meal

‘The extraction of JCM using methanol 90% was done according to modified
method of Aregheore et al. (2003). 2 kg of JCM was mixed with 8 litre of methanol
90%(1:4 ratio/w:v). The mixture was shaked in the shakerbath during 24 hours, then
the fesidue and filtrate were separated. The residu was further shaked during another 24
hougs™ to maximize the JCM fat extraction. The extracted JCM was dried at 60°C
durifg 24 hours, the JCM was ready to be analysed.
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Jatropha curcas Fermentation Using Rhizopus oryzae

This fermentation was conducted according to modified method of Rotib (1990).
493 ml of distilled water was added to 300 g of JCM to reach the water content of JCM
about 66% (optimum water content for fungi growth). The mixture was autoclaved at
121 °C for 15 min. The autoclaved meal was allowed to be cooled before inoculating
with the fungi. The meal was then inoculated with 14 g of Rhizopus oryzae starter.
The imoculated substrate was wraped using plastic and incubated at room temperature
for 4 days. After 24 hours incubation, the whole plastic wrap was sticked using a small
needle?. The growth of the fungi was terminated by oven drying the substrate at 60°C
for 48 _%n,ours.

-~

Q
Jatropfia curcas Fermentation Using Trichoderma viride

T%s fermentation was conducted according to modified method of Rotib (1990).
150 g 8F Jatropha curcas meal was mixed with distilled water to make the water content
of the Fneal approximately 57%. The mixture was autoclaved at 121 °C for 15 min.
The autoclaved meal was allowed to be cooled before inoculating with the fungi. The
meal was then inoculated with Trichoderma viride culture diluted in 8 ml distilled
water.EThe inoculated substrate was wraped using plastic and incubated at room
tempe@ture for 4 days. After 24 hours incubation, the whole plastic wrap was sticked
using @ small needle . The growth of the fungi was terminated by oven drying the
substr%: at 60°C for 48 hours.

o

«Q
Nutriefits and Antinutrients Analyses

Nutrients content were analysed according to method of AOAC (1990). Lectin
activity was analysed using the method after Aderibigbe et al. (1997). trypsin inhibitor
activity was analysed using the method of Smith et al. (1980). The data obtained were
analysed descriptively.

RESULTS AND DISCUSSION
The Effect of Treatments on Weight Loss of Jatropha curcas meal
The chemical as well as biological treatments decreased the weight of Jatropha
curcas-meal (Table 1). The fermentation using R. oryzae (T2) resulted in highest
weight-loss of the meal with the value of 20.42%. The decreasing of the meal weight
could Be due to Jatropha curcas meal nutrients used by the fungi during their growth.
The werght loss of the meal yielded by methanol extraction treatment (T1) was 6.12%

and thdabof due to Rhizopus oryzae fermentation was 11.04%.

The Effect of Treatments on Nutrients Content of Jatropha curcas Meal
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Chemical as well as biological treatments increased dry matter and ash content
compared to the untreated meal (Table 2). The increasing of dry matter was range from
3.13% (T1) to 7.51% (T2), and that of ash from 5.65% (T3) -6.87% (T1). Extraction of
JCM using methanol 90%(T1) and fermentation of JCM using Trichoderma viride
(T3) increased protein content 27% and 14%, respectively, while fermentation of JCM
using R.oryzae decreased protein content 9.4%. Increasing of crude protein of methanol
extracted JCM was due to decreasing nitrogen free extract (NFE) leached during
exctraction. Aregheore ef al. (2003) reported that crude protein increasing because of
loosing of NFE fraction during the treatment. Decreasing of protein in fermented
JCMyusing R.oryzae (T2) could be the usage of protein by the fungi. Wang et al.
(1972) reported that fermentation process could decrease the substrate protein because
of pr%’teolitic process or it increased the protein due to fungi protein synthesis from dry
mattgr degradation.

€hemical and biological treatments also decreased the ether extract of the JCM.
The Fighest decreasing was obtained by the Rhizopus oryzae fermentation treatment
(T2)i.e. 93.81% compared to that of the untreated meal. R. Oryzae secreted lypase
enzy,%e to degrade triacylglicerol become glicerols and fatty acids. Tillman et al.
(1989) reported that fat could be hydrolysed by the lypase to yield mono-and
digligerides and free fatty acids.  Decreasing ether extract content of extracted
meth@nol JCM (T1) because of methanol action in dissolved the fat fraction, and
hopefully the phorbolesters would be eliminated from the meal, because this toxin is
part gf the meal fat. The phorbolesters are moderately polar, and methanol has major
affinity for them (Martinez-Herrera et al., 2006).

hemical and biological treatments elevated the crude fiber content of the JCM and
the lidghest increasing was obtained by the Trichoderma viride fermentation treatment
(T3)& The increasing of crude fiber content of the JCM was from 20.4% (T1) to 37.5
% (T3) compared to the untreated meal. It could be due to lower cellulase enzyme
activity of the fungi because of high content of lignin in the Trichoderma viride
fermented JCM (Van Soest analyses, Table 3). The lignin inhibit the fungi to degrade
the cellulose of this JCM. Volk (2004) reported that 7. viride could degrade the
cellulose, but not the lignin.

Effect of the Treatments on Trypsin Inhibitor Activity of Jatropha curcas Meal

The treatments eliminated trypsin inhibitors activities (TIA) 33.05% (T1), 62.9%
(T2)r|nd 32.3% (T3) (Table 2). The Rhizopus oryzae fermentation treatment resulted
in highest decreasing of TIA. The trypsin inhibitors were easily inactivated by moist
heatin at 1210C for 25 minutes (Martinez-Herrera et al., 2006). Trypsin inhibitors
were=heat-labile (Aderibigbe er al., 1997). Beside the heating factor, the Rhyzopus
oryzae secreted proteases to breakdown the trypsin inhibitors complex.

Effect of the Treatments on Lectin Activity of Jatropha curcas Meal
Lectin is generally considered to be another toxic factor in Jatropha curcas meal
(Panigrahi et al., 1984). Lectin in the body caused blood agglutination (Makkar and

Becket, 1997). Lectin activity is a minimum amount of the sample required to show the
agglutination.  This reseach showed that lectin activity occured at 30 minutes
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observation (Table 4). The fermented JCM using T.viride (T3) needed highest amount
of the meal (50 mg/ml) to agglutinate the blood. It means that the lectin activities of
that meal was the lowest. This treatment was effective to reduce lectin activity of the
JCM. The lectin activity of this meal (Indonesian JCM) was lower than that of the
defated Jatropha curcas from Mexico observed by Martinez-Herrera et al. (2006), i.e.
0.35 to 1.46 mg/ml).

CONCLUSION

= Methanol 90% extraction of Jatropha curcas meal increased protein content
27%, but it decreased NFE and gross energy of the meal. The fermentation using
Rh.%opus oryzae was the most effective in decreasing the activity of trypsin inhibitor
(6'E95%) and crude fat of Jatropha curcas meal (93.81%), and hopefully it could
degtease the phorbolesters of the meal. However, this treatment decreased protein
content 9.39%, increased crude fiber 35.73% and it did not influence the lectin
activity. The fermentation using Trichoderma viride was the most effective in degrading
lectin activity with the value of 50% compared to the untreated meal, but it increased
thedignin content in the highest value.
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Table 1. Weight Loss of Untreated and Treated Jatropha curcas Meal

Treatment Before treatment After treatment % Weight loss
weight (g) weight (g)

TO 1000 1000 0

Tt 1000 968,18 6.12

TS 1000 855,56 20.42

T35 1000 936 11.04

TO:;control, untreated JCM, T1=methanol 90% extraction, with the proportion of the JCM and methanol
wasé'l 4, T2= fermentation JCM using Rhizopus oryzae), T3= fermentation JCM using Trichoderma
viride

w

Ta@e 2. Nutrients Content and Trypsin Inhibitor Activity (TIA) of Untreated and

L Treated Jatropha curcas Meal
Component TO Tl T2 T3

g

. ()
Dry:matter 87.44 90.18 94.01 92.00
Aslz | 5.63 6.87 5.95 5.65
Orgéanic matter 94.37 93.13 94.05 94.35
Crde protein ' 24.71 3141 2238 28.18
EtHgr extract 5.8 4.29 0.39 1.35
Crude fiber 32.58 39.23 44.22 44.80
NFE 19.41 10.22 21.06 12.02
Ca 1.00 0.71 0.68 0.99
B 0.99 0.89 0.35 0.55
Gross Energy (kcal/kg ) 3893 3852 3948 2954
TIA*(mg/g fat free sample) 23.75 15.9 7.612 16.075

TO= control, untreated JCM, T1=methanol 90% extraction, with the proportion of the JCM and methanol
was |:4, T2= fermentation JCM using Rhizopus oryzae), T3= fermentation JCM using Trichoderma
viride: * TIA = trypsin inhibitor activity
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Table 3. Van Soest Analyses of Untreated and Treated Jatropha curcas Meal

Component TO T1 T2 13

NDF (%) 76,22 76,67 68,99 13,11
ADF(%) 56,11 42,31 42,04 63,59
Hemicellulose (%) 20,11 34,36 26,95 11,52
Cellulose (%) 20,60 16,22 14,38 12,28
Ligr@%) 35,08 25,80 27,44 51,01
Silica{%) 0,40 0,23 0,18 0,23

TO0= C(gtrol, untreated JCM, T1=methanol 90% extraction, with the proportion of the JCM and methanol
was 1:4, T2= fermentation JCM using Rhizopus oryzae), T3= fermentation JCM using
Trichoderma viride ; NDF (Neutral Detergen Fiber), ADF (Acid Detergen Fiber).

w eydio

Tablez4. Lectin Activity (mg/ml) of Untreated and Treated Jatropha curcas Meal

U

Obsétvation TO T T2 T3

Timg}(min)

0 = - . = _

30 25 25 25 50

60 @ 6,25 12,5 6,25 12,5

90 ND ND ND ND

120 & ND ND ND ND
TO= coﬁ;rol, untreated JCM, T1=methanol 90% extraction, with the proportion of the JCM and methanol
was 1:4 T2= fermentation JCM using Rhizopus oryzae), T3= fermentation JCM using Trichoderma
viride ;dND = not detected
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