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crcascd slightly with hCilling time <lI ]OCfe. Arr;JfCI1I viscosil )' af 
soymilk incrcascd wilh hC:\ling lime ill 80 or 9cfc íllld lhe l<lrgcsl 
c1mngc was found il1 soymilk a f Jilpnncsc spccics nflcr 30 min 
hcating. Thc tindings positively sugscst th,,! gooei soy gel cnn hc 
obtn illcd by hCílling tlu: soymilk cOl1sistcrt of lirll-fnt 50y flours af 
Korcan Qr Jap;mcsc spccics <11 ~O nr 90

n

C for JO or 40 mino 

POI-5 
I':FFECTS 01' CARROT POWIJER AIJIJF.1l TO llOUGII 
ON OXIDAnON 01' 0 11 . ANIJ FRmlJ I'ROIll lCT 
IJURING FRVINC; 

JUNGMI LEE .nd EIJNOK (f IOE 
Inlm Ullivcrsity. KOnE!\ 

Errects of frcc7c-dricd cnrrnl powdcr ilddcrf lo rlollgh 011 lhe 
thcrmooxiebtivc slnhiliry of frying oi ! ill1d frietl prod uct \Vere 
studicd oy dclcnninill~ pcroxidc (POV1, ilc id (AV) :11111 )1-

nnisidinc (PAV) vahrcs. colltcnts of polar cOllljlound ímd conj ll­
g<ltco dicncs, and fntty ncid cOlllpo~ifion. frying ofsmllrlc~ m<lde 
hy shccting nour dOllgh anel clIUing lo a ~h;1pC of SI1l:l 11 ~qll;'lre 

(2cmx2cl11) W<lS rerfnnncd in soyhcím oi! <lt I (,O"C for I min nnd 
rcpcnled cvery 20 min fo r 20 hotlrs. Adelilioll ofcarml rowdcr lo 
dough aliO, 20 and lO% rcslIlled in sign ifical1t1y (r-:"fl .05) highcr 
POV, AV, PAV and cOlljugatcd diclles and polar compound for­
malion both in fryi ng oil nno ;n fals of fr;cd proollcls. 'nlC kas! 
dirTcrcncc in oxicblion frOlTl oils lo hn\'e fi·icel sarnplcs wilhoul 
carrol powdcr during frying was found in oils lo havc fricel oncs 
with C3rrot powclcr ai 20%. 111i5 inrlicílrcs Ihal carrol rlO",ocr can 
ilccclcralc fonnalion Df pcroxieles ,l11e1 polar cOl11pmmcls such as 
aldehydcs .mo kclones ll1ainly duc lo highcr oxidalion af lhe 
oi!. Incrci1$cel hyrlrol y.c;is of frying oi1. moslly in forll1s of lriacy l­
glycerols, lo proeltlce more frce ftlll y <lcids coll lo he rC51111cd from 
highcr willcr conlcnl in 5;II11plcs with carrol powder. AI.c;o higher 
lipid oxidatiol1 oh.c;erved in fricel proollcls is c1o.c;ely rclalcd \Vith 
tr:msfcr of Ihc frying oil lo Ihc producl. 111e findings .c;uggcsl Ihal 
lhe addilion OfCillTol pmvdcr ln dotJgh exert iln advcr.c;e errecl on 
lhe oxidnlion of oil during fryi ng. 

POI-6 
EFFI':CT or SPINACII POWUER AUIJF.IJ TO IJOIIGII 
ON TIIERMOOXIIJATIVF. STAIII L1TV 01' FRVING 011 . 
ANU FRIEIJ PROIJUC r IJ URING FRVING 

JIVEUN LEE .ml EUNOK CIIOE 
Inhn University, KOREA 

Effecls of frccze·dricd spi rmch powdcr ndclccl to dough on oxida­
lia" of frying oil ílIul fricel producl \Verc sl l1di cd by delemlining 
pcroxiclc (POV), acid (AV) anel p-nni5idinc (PAV) values, con­
teo!s of polar cornpound <lnd conjugillcd dienes, ano fally ílcid 
composilion. Fryillg of snl11plcs madc by sheeliog nnur dOllgh 
and elllling lo a shape of .c;mall sqllare (2 cmx2 cm) wa.o:; per­
fonnecl in soybcao ai! aI I fi O' C for 1 mio and repealcd evcry 20 
mio for 20 honrs. As lhe conlcnt of spinach powdcr in dongh in~ 

crcaseel from O to 5, 15 anel 25 %, POV dccrcasecl signi ficilnlly 
(p<O.05). 111cre was no! 1l1llch difTerencc in pol;1f cOl11pound 
fommlion in lhe oi l hy lhe mlelition of 5pin<lch powder lo dough; 
however, Ihcrc was a Icndcllcy lo decrense. AV anel fonllt1lion of 
conjugatecl dicne.c; in lhe oi l increascd \Vhcl1 frying the s;1mples 
wilh .c;pi nach po\\'oer. '111e oxid;lIion of lhe oil during frying was 
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lhe 10\Vesl whcl1 spinilch powdcr \VilS added lo dough <II 15%. 
Similar tendelley WilS shown in oxidillion of f.11 s in fricd producls 
ilncl ndcliliol1 of spinnch powder lo dmrgh ill 15% CilUSOO lhe 10\\1-

c.c;1 ox idillion in lhe proo llcK 111C rcsulls .c;trongly .c; lIggesl thal 
spioach po\Vder is a good choire lo milke goocl r]uillily of flmrr­
bn.c;ed .c;avory snilcks duc lo its anlioxiebnl nclivily on oil rlml fri cd 
producls during frying ílS ",cll as il ~ excel\cll l 11111riliooal value ln 
provide essentiaJ f.111y acids, l11iocral .c; ílml celllllose. 

POI-7 
SOLU IlILl7,ATlON OFOI<IIRA PROTElN FOR FOOIJ 
USES 

EUN VEOL WOO .nel KIING SIING KIM 
Depilrll11ent of Foml Sei. anel Nutriliol1 , YOllgill t Jni v('rsil y. 
KOREA 

lJuc lo excc.c;si"e hcat IrCilll11cnl during soyrnil k rroccssiog ;md 
IIm5 \Vi rh lo\\' .c;olubilil y. nkill"íl rrulcin is l1Iosll)' llsed ílS ill1im:ll 
ferel . Since protein ílccounts for more Ihan a Ih ircl or okaríl 00 dry 
wcighl ba.c;is, WilyS lo ulili i'.c obra í"lS fooel ingrcdicnl is or 11111ch 
inleresl to l11ílny pTolein chell1isls. Prolein contenl of oknril ilnd 
.c;oybc3n 36% ilS compared lo 38% ofsoybcan. losoluhilization of 
obra prolcin WLlS 1110slly due lo ciisulfidc bondings hctwccn cys­
Icine residuC5. lIyderophobie intcrílclions and hydrogcn bondings 
\\Ierc nol iovolvcd in the insoJubili7l1.tion processo Solubility of 
okara protein io standard buffer (phosphate huffer, pH 8) was 
5.07% versus soy prolein of 10(,. 1 %. Isoclcclric poiol of obra 
protcin shificd lo basic region as WilS found by solubilily profilc 
of lhe proteio. Trcílling obra wilh prolc<l.c;c (Alcaltlse, Nove) was 
c(fccl ivc in sn lllbili7.ing obril prolein ancllhe soluhilily incrcascd 
lo 2%. ReilClitln lel11pcr<llurc anc lti l11e were R0 1:i1IlIi 50mio, TC· 
spcclivcly. Ce ll wnl l (Iegrilcling e07.ymc did nol incrcn.c;e SOlllbi lily 
oflhe proleil1, howevcr. '11';5 rescílTch was shO\ved Ihal okar;'l pro­
lein could bc crrect ivcJy solubili7ed for use as food ingredicnl. 

POI-8 
PIIENOLlC COMPOUNDS lN TIIREE PORTl JC;UF.5E 
OUVE FRUITS VARIF.T1ES ATlACI<EIJ fiV 
HA C1'lIOCEIIA OJ.EAE (C;MF.L) 

GISELA C. MENDf<S'. JOSÉ A. PEREIRA". P,\ IILA R 
ANDRIIDE'. PATR iCIA VA LENTÃO" ROSA M. SEIIBRA'. 
.nd BEA'ffi ll P.P.OU VEIR!\' 
,,"cCEQUPt'Scrviço de famlacognosi;'l, cServiço de nroll1alologia, 
Faculdnde de Fnrmíci<l, Univcrsidade de Por10, R Aolhal Cunha 
1M; 4050 Porto, PORTUGA l .. , hEscola Superior Agrária de 
l3rngança, Quinlil de Sla. Apolól1in, Apartado 172, 5JOO 
Brng.nç., PORTIlGAL 

Olive prnduels (I<lble olive and ol ive oil) nTe prcrniulll goorls wilh 
ao in crcn.c;iogly intemnliol1íll markct. 111Cy are :tlso lhe major 
sOllrces of fnl111er producers in the Trás-as-Montes regiao, north, 
easlem of Portugal. Olive crops are allílckcd by se\'ernl pesls 3nd 
discases, which arreei lhe quaolily nnd qunlity af Ihose producls. 
111e olive fnril Oy. Raclrocem o/cne (Grncl) is lhe principal pcst 
in lhe rcfcrred region. 'n,e thrcc mosl il11portíll11 cultivars in Ihl! 
11011hcilstcm nrctl or Portugal are Cohrnnçosil, Mildnral ilod Vcr­
deal. 'J11C tlim of lhe prcc;enl sludy W<lS lo check lhe po.c;siblc \lSI! 

of rhcnolic.c; prefile lo difTerenlitlte Ihesc olive fruils cultivars, 
nod lo sludy lhe inOuence of lhe infeslillion of nartmcem oleae 
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(Gmel) in lhe phcl10lics content af olive fnJils. Olive fiuits \Vere 
harvcslcd in Novcmbcr, immcdiatcly sloroo aI - 50 "C and Iyophi­
lizcd. Phcnolics \Vere cxlractcd by li CIS Solid Pllasc EXlrJction 
proccdurc. 11lc diffcrcnt cxlrucls were rumlYlcd by lIPLO DAD. 
Several difTcrcnccs were found bcl\\lccn lhe annlYl.cd olive frui! 
var1cties and within lhe hcalthy and infc.slco ol1es. 

POI-9 
CIIEMICAL COMI'OSITIONS 01' I'IIMI'KIN SEED 
SPROUTS 

GYU-HEE LEE, I3I'UNG-JIN LEE, ond MAN-JIN 011 
Dcpartmcllt af foood Scicncc & Tcdmology, Chullgnilln Nationul 
Univcrsily, KOREA 

TIlc pUll1pkin sccds bccn uscd as a \'cnnicidc clhnically and caterl 
ílS li sllack bccausc af it's alaI af ail tmLl guod quality protcins. 
For appliciJlion as a food, pUl1lpkin sccds were sproulcd and lhe 
changcs af chclllical composilions during sproulil1g \Verc nnil­
Iymi. TIlc sproUI was grown cnough lo cal uncr 8 days. 111c COI1-

IcnlS of crudc protcin and ral were grndulllly dccrcascd, howcvcr, 
lhe conlenls of crude fiber, ash and cal'bohychale were gradual1y 
incrcascd ai hcad pnrt of pumpkin seed sproul. "l1\c contcnls of 
emue prolein und fal were nol significance and Ihose Df crudl.! li­
ber, ash and carbohydralc were gradually increascd aI slern parto 
ln ralty acids, lhe eonlenls of linoleie acid nnd oleie aeid were 
gradually dcereased and Ihose of pallllilic aeid and stcaric acid 
were gmduillly inen:ascd aI hcad purt. Ouring the sprollling, lhe 
biucr subslanccs wcre deleeleu amJ Ihese l1lighl be a cause for re­
ducing consumer acceplance. 'l1H!rcfore, Ihese \Vere isnl<llcd by 
chloroform/mclllallol(4/1) mixlure iUld fruclionatcd by hcxanc for 
rcrnovil1f!, lhe Iipid from isolales. 11\c aqucous fractioll WilS sepil­
mtcd by llsing thin layer ehrolllatogmphy{TLC) and obtuined Iwo 
diITerent fraetions of rf valuc 0.67 and 0.85. '111e rf value 0.85 
fiilction was more bitll.!r Ihan 0.67. 

POI-1O 
COMPARISON 01' ANALI'TICAL METIIOD ANil 
CONTENTS 01' SULI'UR 1JI0Xllm lN FOOOS 

YUN-flEE KIM 
Korca Food and Onlg Administmlion, KOREA 

This sludy was perfonncd to establish an optimul11 analytical 
melhod for dClerlllinalion af naturally occllITing sulfur dioxide in 
foods. AIso Ihc leveis af sulfur dioxide in foods were examincd 
lo obtain the in(onnatiol1 for distinguish bclwccn natural oeeur­
anee and intcntional add ition af sulfur diuxide. TIle lwenly spc· 
eics, 180 samplcs were collcctcd ilnd analYLcd for stIlrur dioxide 
by lhe Oplimizcd Monier-WiJliill11S Illclhou, Illodified Rankinc 
method, nnd Acid Dislillillion/lon Exclusion Chronmlography, 
rcspcctivcly. AmJ tlu: l\Vccnly spccil.!s of I SO SUll1ph:s, ficsh and 
frcczc-drying, \Vere analYLcd by IhreCo: lIlelhuJ, rcspl.!clivc1y. As a 
rcsult, lhe eontcnls of sulfur dioxide in dry sumplcs showcd 
highcr leveis IImll fresh sill11plc rclativcly. Sulfur dioxide in grcen 
onion, onion, ci.lbbagc and gurlic showed highcr leveis Ihan lhe 
olhers bccilllse of lhe nalurillly occUlTing sulfur conluining COI11-

pounds. To assay sul file, lhe Oplimizcd Monicr-Williams rncthod, 
which is lhe ameial mmlylie;J1 Illclhod of Korean Food Code, 
gcneT<llly provides necumle reslllts above I Umg SOlL and was 
suilable for lhe annlysis of sul rur dioxide in mosl I11Ulrixs. Acid 
Dislillation/lon Exc\usioll Chronmlography was fOUlld lo be reli-
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able for lhe nnalysis af sulfur dioxide ln sulfur containing foads 
sueh as green oniol1, onioo and cabbagc. 

POI-lI * 
POTENT ANTIOXIDATIVE O­
OII1I'OROXI'SOI'LAVONES lN SOVIJf:AN PASTES ANO 
TIIEIR EVALUATIONS 

IIIDEO ESAKI', SIIUNRO KAWAKISIII', RYOKO 
WATANAI3Eb

, TOSIIIO ONAKAb
, ond TOSIIII IIKO OSAWA' 

~SllgiyaJna Jogakucl1 UlliversilY, JAPAN, hMurila Co., Ltd., 
JAPAN, cN'IgoyJ University Gradualc 5chool, JAPAN 

Reccnlly, oew potent antioxidative o·dihydroxyisofl"voncs (001), 
8-hydroxydoidzcin (8-0110), 8-hydroxygcnislcin (S-OflG) and 
6-hydroxydaidzein (6-011D), have beco isolalct1 fram soybeans 
fcnllentcd wilh Aspergi/lll.\· spccies. 'I11ese 001 showed signifi­
cantly stronger 3nlioxidalive activilies (P<O.OI) Ihan Ihose of 
daid7.ein aml gcnislein, which are gcncmlJy knowl1 lo be anlioxi­
dillivc eompollcnts in fcrmcnlcd suybcan prooucts. ln this sludy, 
lhe formatioll and anlioxidavc c\'nltJiltion of Ihesc 001 in soy­
bem1 pasles were invesligaleu. Fram HPLC analyses, Ihese 001 
\Vere also presenl in rich enough amounls lo exert .mlioxidalive 
ilclivitics il1 fenllcntcd saybeun pilsles, cspeciaJly in ali soybean 
miso. Ho\Vever, nny 001 was nol delccted in balh ricclsoybean 
Illiso and b'lrlcy/soybcan miso, which were used riee koji and 
barlcy koji, respcetivcly. ln the fonnal ion uf DOI, ii is necessary 
lo bc dircclly illoeulaled with of A. Ol)'Zlle (tane-koji) lo sleamed 
soybcans. 'l1le a!1tioxidative aetivilics of suybcan miso which 
call1aincd ODI \Vere gel1crally slronger Ihiln those afolher Iype of 
rniso. "f1lcrc was a goot..l currd'llion (1= 0.812) bclwcen 001 con­
tent and nntioxidalivc activily. ln ful1hcr studies, lhe rarmalions 
amJ changes of Ihesc 001 in lhe production of soybeiln miso 
\Vere invesl igated. 8-0110, 6-01-10 anel 8-01lG \Vere romled 
fmm daidzein and genistein, respectivcly, by lhe hyd roxylase 
produced from lhe koji rcmlelllíJlion during lhe slage of sporula­
tioll . 1l1ese 001 \Vere Imrdly dccolllposed anel Iheir eonlel1ts were 
kcpt ai 1.11111051 conslunl leveis Ihrougholll n1<1luring periods ar 
soybean miso. From thcse rcsults, ii is eonclmlcd Ilml these ODl 
conlribule to prolccting from oxidiltive dctcriorulion during lhe 
processing and sloring of soybean misa. 111C physiolagieal fune­
lions 011 Ihesc 001 \Viii be :.1150 discusscd. 

POI-12 
CONSTITUENTS OF TIIE ESSENTlAL OIL 01' 
CNIDJUM OFF/CINAI.E MAKINO, A KOREAN 
MEDICINAL PLANT 

III'ANG-SOOK CIiOI', MIE-SOON I.EE KIM', ol1d 
MASAI'OSIII SAWAMURAb 

õlOuksllng WOlllcn's Univcrsity, KOREI\, l'Kochi Universil y. 
JI\PAN 

'1l1e vobtilc navor constitllellts ofChullkllllg (Cl/icliuIH oJlic:illu/e 
Milkino), isolilled by simultaneaus stealll-distillalion eXlractiall, 
\Vere invesligaled by capillary GC aml GC-M5. Chllnkung is a 
pcrcnnial planl of lhe UlIlbellifcrae family and is wildly dislrib­
ulcd in Korea. '1l1is plilllt is char<lClcrized by ils eonspicuous ori­
ent<ll navor and canlains a copious ul110unl of phlhillides in lhe 
esscnlial ail. ChuJ1kllng is one oflhe imporlanl folk medicines for 
eoulltcraeling a variely of discnscs, ílnd is p.u1icularly uscd ns n 
Irmlitional oriental medicine in lhe trenlmcnt of fcmalc genital in-


