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Development of functional product using
soybean embryo and soy 11s protein
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SUMMARY

This study sought to investigate the ameliorating effects of soy 11S protein,
soybean embryo, soy 11S protein tofu and soybean embryo tofu on the
impacts of alcohol consumption inrat hepatocytes and in reducing total
cholesterol levels and total lipid levels in the serum.Liver histology and the
clinically important enzyme markers (Aspartate Aminotransferase: AST and
Alanine Aminotransferase: ALT) of rats, administered with both alcohol and
soy 118 protein treatments, were compared with those in thecontrol group. The
treatment regimen (11S soy protein extract and soybean curd) significantly
reduced serum ALT and AST levels, indicatingthe hepato-protective effects of
soy 11§ protein. Furthermore, total cholesterol and total lipid levels were
significantly reduced. In addition to preventing the presence of lipid droplets
and secondary lysosomes, electron microscopy indicated that the
administration of the soy 11S protein treatment preserved important hepatocyte
structures. These results indicate that soy 11S protein can positively mediate

the effects of alcohol on hepatocytes and general liver functions.
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o & I & WL nad gty £ & 40%7t AAEFE HERIL
31‘:} nAPZo)lF HAFE triglycerided ¥ E7F 140mg/dio) el A, cholesterol

=7t 220mg/dlol el A 42 53] I cholesterol €52 37|45 AU
47417} 2L Ao FHA Uk 19999 FA AbFAde] wE ofzfe] Table 1&
2e 9y 2% £374 Add fEss H8E A8 AgAR] 1298 A
stal it

o HZ 1087 £/ AAT 93 ApFEo]l 90d AT 10 F 16397 A 99
d 120MoE 256% #HAE Sgoy ¢y % ATdas 195 AR o
, AR AHEL 90d AT 109D 104804 1858 e R T71.9%7t
%7}%}9&1:}. ol TEAAWAFY 57}, gk 2Eda F4 37 R NS
o] Asldd @2 Ae=w go A Z71e Ao Bl oy &3]

Age A 2 1ZY2HSES S NAE] A8 4E ador AF At
2 Abgsted B B4A 28 Feld vE Fol LPlE FF &4l
£ 4 e Ao FA Yor] o] awe) Fad Aew FA Yk g
Wae) Ae ol2d £@ARBE dsts TH2HE A% At AFH
)% o}%a& HEow AL A AAsE Ro| WS wFAT Aocw AAH3

K

é_).é
H‘l

pI=2
Table 1. Major causes of death in 1999 (per 100,000 persons)
19 29 39 44 59
HEAgdd AdEs EFAz 3% o) &+
At
69.3 41.7 38.4 37.8 328
HEAAE AFEAS F g et A
o At
76.7 36.5 22.0 17.6 14.0

oY A4gel F48 478 Aste YA A¢ 1ALF, FALF)
gl Fohsta Atk ol wavlABe FYFY YAgon YR gl



AL AN a9 wE FHopd g5 Au AEFZ A3 dod g8 LA
AR G 2A7IE wEgEE 59 A, A L AR FAE Ho] Hi 3)
th 19979 71FEes 2 oEnE 172494 2dn o 39 147 Azt
Qanle AEE 1990 83,9%AA 19969 190286902 F7HHANT (Table 2).

Table 2. Annual medical expenses

Year 1991 1992 1993 1994~ 1995 1996 1997
Amount 8%33 9 9x3d Y 1023-Y 12x% 14% 15% 17z

o F & A3 AAHA Aol I A7 ' A5y I/ # AHAM H2 &
“lx}a% Agol gl wel ARXNF AES A AEFL AT Ns5HE 4
E2 HAEdA JUT gy EF AR 715E 2 dF 7IsAH AFS AAF
o7 QAsted BRIY A Aol T APHO U W ot £#HV] 2
o] A7 B2 T2 AL" F A ot oy 5 BE HFL SRAE
AZAL B opUe 9 AZRL FAANI L BEAE 95t dasi o A
B Bz AEL Frd i “Designer Food” T+ "Nutraceutical’® GEA =
“EFRAGHNE £ IS ANE R ByA H2 EU Ash d91#e 2n
o 2d 20093 ol ¥l gutst @ AR AFH Y

o A% AF AN Add dd Q¢ 2 Bast YA 2dd ol v
S 33 2AH2 dvh H2d 9 AFAA ﬂ’t}%““%ﬁ% #AE Y
oz gy g Bz JEZ AxsA 85 Fo & F A R AAdA
q fAE Y EHAE 2AE 4 11S globuling @Y APo 2 st X
&g AFHAA9 LDL-cholesterol %x7F 7.6% 7433531 HDL-cholesterol
€ 15%4 F/48 £45A335 9 AX<A LDL/HDLY ¥7t FasHon,
Apo A-1¥57F F718t9 11S globulin®] A A AL Ao &347F 3
2] Y533t

o &% F uiold= AA} 43 Ay =Z49 isoflavoned A Ao thF
gre-do] Qo] eralFTh (Table 3). £3] isoflavoned &= Za7 ol9d A
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Yaeh H3% S UE F4EPt 43R0, ohg FARA, A4
AN WY FEARREA 5 GFS AR Qo) olF o $hE )%
HE ALl T A TAWY AR 4L BAF AT $ Ue AR
NEEL

o WA B AFANET GFRYH B 11S v¥AH voE o&35q
EA71A A8 A L ARE A d2dE A %Y A=A AL
Fax g Agd AFel AsAow A 4 ¥ 5 W) AFAE AF
oig 2uae] HEE (consumer acceptance)7t Eotok am xa k7]t kAo
of ¥tk WA ed ARH 9 Nge s & AAES 1S DY
BlolE o]gste wEo] HEFY AL ZulAR A 4 ¥ F Je A
oz AgE

® BFE o1 $8 AFAEH ANAY A%

o WFE oW AYH ¥ UAE WE, FF LR T FYANA 2 oled
E AFon 29 9ok 200099 4AE 2t (Table 4, 5). oA 2 I4
S AFL A AFAFTAE (FF, T Dol AAA WA gn Agse] &
AE B ABA WA Dol BAAR WR0) 0w, FEY QRGN NAL
@ Wohr ity T 2F; Yt 14 B4 WY T 4 stk 60, 704

AAA R S E gEAEAES GuWAEon FUAZ 2 4% Pov,
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Table 3 59 vijo}e] AdEHjul

A Ry 0% o}
@92 (%) 33 395
A (%) 21.7 14.7
g A% 24.6 22.3
gr3E
q #(%) 42 108
F B 117 74
3 (%) 50 53
V-B1(mg) 0.88 1.06
V-B2(mg) 0.30 0.36
V-B6(mg) 1.25
V-B12(ug) 0.1
V-E(ug) 28 32
- V-A(ID) 8
REA RS )] 22 247
vo] S ¥ (zg) 29.2
& 4 (mg) 0.17
ZH(%) 0.24
o] = Al EZ(%) 031
W E 2 ng) 1.45
Isof(l(%one ‘ 1 35
Calug) 230
s Fe(mg) 86
K (mg) 1900
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Table 4. FoAFE 4 A4F 2 A3 (993 =)

]

Az CEREE AE AP LEE
gRbFR 115,900 347,700 347,700
AT 5,200 28,080 17,550
AFH 4,300 20,640 12,900

- 3,100 2,70 11,160

71 et 372 1,256 1,884
A 128,872 400,466 391,194

o R dvit 400099 ool #wulsE Fad AFAE, A FUAQ
#ETZ, 25gnA o]§ Fou Astel AMAETZHY BAL B3 YE o

(&9 : M/T)
d
=4 1996 1997 1998 1999
T8 2T ‘
ANEITH 136,023 132,826.5 133,335 118,177
FFAERE A 10,695
A 136,023 132,826.5 133,335 128,872
o FfE it 200094 ojdel HElE rjzAEoR 53] $HE #ste
HAAET, §2F BUZol 9 2ol 2 thojojEd #Ae) AdE dHES F &4
AZFoz i Y} ﬁloﬂ»‘i sgota st gz AEAR TEEI isoflavone?]
TRl g daEol h2o) ¥HA FY 37 ol FrldAE ELA Q7]
E T Ju wiop 11S ©ES o)gao] 2L VA S8F AEY A%
AFAEAES) A2y 27 7jddd

_12_



o 11S ¥WAL HAA FaAY 40% o 4E AFY ¥ ohet EeE3rivt vl
A go]3tr}= (cold precipitation methodo]Y} salt precipitation method ¥) 54
S ztm vl wWabA scale up processol WE B kA ZjEAHA BAYE 2
ggdd 1S $gde o] 4d A dFEAEY Axe riedem
feasible® process®} BT}

o dFuels 4 T FRAZ $4 SAM PAE 4uIE d dAE A
F $EAAUY ASARZ 85T AUtk webd wokE AFAAE Ao o8
& A% ol 2 TR a¥ASRE 4AY F Yok

B3 2 FANEAA A AEH Qe AEeld SeAFE
2 REZZ 64Y ooyt HE AFL A AA 93
go] FESE JEAEY A9 wA ot $89 AR FAY Aol U
FEFF] FHo] HEHO] Hold AXFHU ¥, TIoU dwy FHlE A
EEE 9 7153 8o wepy T3 AR /A ALY FAFC AP
g+ I

oZATY FUFol U AAAL Fustol, eTel TR ¥ &L AR
AYSE uhsh 2ol S0%Z ToleW A% ddE: FAAE FoE o 200024
of AP (FRE T FAT 4G g0l 100%2 G Ao AP FAD E
3 ol AP EIFE 270080 AAY PEYoR A /)% Fu Ax AP
9 AFES FYNA Ahetudl sldg = Aok

o Ho FA W 197097HA A E/HE) o]4d FL AF AT OR F
Fol HRAou, 1973 EHE dFAENTd olgd T2 A APl (AL
120 2E) F4FA Aoz gt Wl T ¥ AFEE widEs =2
VA (544 20009 /ke, 79F 7009/kg)ell wE ﬁxgaﬂ st} ol WE T )
MR gaet Fo @& Ry FAF S @ ojs} Fo] mUFTLE

AXRQ WA Folatel vis 2 AL 569 Aelrt doz AT B4

051
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& PINA AFEE BolgAy] AN E PARGE TUBH FHEHEA
E9 $54S AFAOE AFse 2ng HIHeR fEado ¢ Bavt stk

o wehA 92 e 2 AlA e AFF AFHY % AR $44E
QEeL o)F (1S DA} wloh ol g3t 1 715 dFAFCFY R $H)T
AL AS B9 Fart wobA Folwe £5 Fdd sldsE it We
oz By

Ol

iy
N

o TR FEHdE wud Ad, g5580 FaF gido e F¥IF
ok olye} *M%W N1%5e FPate 2480 FRHol d&ol #HAMT. FAA
o} o] MFEATAEANE AW X9 B L w3 Vs e 24
& H"*rwl I ZaA0 AxHx ). a2y o9 e dAFE FE AEE vF
d dR o ARFoA APsol & ul, v i dF FFEL 8T F
ol tﬂ‘dﬂﬁ—t— AAHQA A7} ok APYHA X Fed] Aok

o WFATAEL FLHA WA Fr ASWAN AAWe AFH AR
o ZH7 A7) WES) ol e A5 HE A4F AAY EAL =W
A7 e ANTRARS FSSA I 4T 4APeR A TN
AFe TRE AURoEA A AAMRE FLFD AA T £ 3

o &3, HITdE FAAAZF FABGMO)C] e} ohF FAH HEHAL
QEdl, 19979 F FUAF IR2UE F 49VE0] GMO TY Aoz FAHU
GMO 22 wE T gd27 23 &4, A Wy &4, 548 &4 5

P BE =go] BAfel AVF 5 onE, o $edAd Fad BAA
7} obd & gtk mebd B AN E FU4 dFE ogad My HES A
wale] Uk Fo) 4nE A% YA, obgd TUAZE FAATE | F
249 x4 A,
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434 Ao W9

7H 1AE =

© X N ok W=

1S oiFad 2 Fufolo] A& 714 A+
11S diFed 2 Fujolg Fngy, FugY Ad 1% A7
A AF FERERA Y aF
ALl FESTY AEEY
11S protein?} &
11S protein F% A=
TR JsAd AR 4
Protein drink$] formulation 7%
. Protein drink®] storage stability

10. AGAZFE ALLS dFaRd F5 g Fufo} TR diF 4

F&3A A

234

1. 1S aiFaud FRAAEY] &3 2 ANEEY 758 a7
2.11S @9d FRANAEFY 38, a8 F Ad &5 A+

3. Fulel FRAAMEY AHEY Vv d AT

4, Fujo} c“}*] A¥ Fagst dndgFd A4 3% 474

5. ®lo} FH Ax

6. viob F «] 7154 A 4

7. FRAz FEgE A= AR

8 FH9 o)5sta 54 B A5AA

9. slob 2 9 formulation 7 2 #5 AA
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H 2 U9 Zlsie o8

1. =4

o R Y AFAHE o AT Fo M AES ol8F FHF Ax
gt FHol Fd A7 FUeR o opal ARG Aotk AA e FH-AH
AFE XA 2d A $(195) FEAFHAAN FHY 147HA4 B ITET
g WBoR FRg Axsq I} F et 24, dxFo] FAR #54
B4 Fol nug u gk 2] B3 mnEM g A7HX F T2 AT
pHE ZAstd T2 A% Age & da, 015~02%9) A5 A% FAd
0CAME 10040 BES ¢ Yoz sgeh d8 F $2(1998) FH &

5] Q% isoflavoned FFHL B3yt

o F Fo 9% AFA ARFAHHNFT ARE diFom dF Gy EIPE=R
AEL Azste] 8F7 T & H3A 2 AZdAb HlXE 4 &ZIE AR
A} 11S globuling @M AA o 3o Az SE 4FH #x9 LDL-chloesterol
=57t 76% 4313 HDL-cholesterol e 15% F7tste] SR8 52 A
¥l LDL/HDLY Hl7t Zastg o, Apo A-1%E7F F7H8k9 11S globulin®l
AF AAYA ARAE ZHI P& AFSAG

2. =9

o T @WAL gEAQ AEA gud Fdoz FUIE A AEY T8 &
AR 9 AHEHD gon, diF aNde gdes i oAy dgA dde
H owmet opjel 1 gYAe ZlFAAME d5 2 AHgd ZH3E Ta glon,
2% giF @A 71%5& Table 66 718kt

o F BHAL nFUrHEdTe e g FU2HES FRATEL 5

LDL-cholesterol S ZAA71d 3 2udgoen Heol Apo-E 23 moused ©)&



T AFL dFIE AV $9A WY A AP E 29 Ft A
AL YF (Spontaneous Hypertensive Rat)ol Al 3FF <9 adg-g Fof
WA O e Aol At s AAl #8o] dFo] BAHALH, caseinF WA
T g¥doe]l AW A FANFGUR BuHo] vt AAdE a7} )
o gHAT A2 @ AFEAe] w=2d qraude] FF Ay Y=
o) o] FA WXL S ARew 53 IgAd AdS S F/NAG 2 9
dqE HEFT A X FHE ol &3 UYF dyde HEF AAAEH €3 A
& &3, IS o a3, 3¢ &9, #9a9% 59, 29 57 19 59 o
&3 JFAE 715 HaHdr)
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2. A2xa AFAE 3 W

<F#7F AT HA>
1. 11S oiFoiAd FRAAES Fatst 2 XSGR 7154 7
2. 11S e FRAAES) Fnde, ¥ 1A BF AT
3. Tulo} FRAAES AEY 754 AF
4 ol SRAAES ALY, Y AQ 1% AF

<H% 7# AF HA>
R
wlol a9l 754 AR B
SRz 9FS WAL ¢
Sxel olsietd B4 2 B A
A

djo}-2- 2 9] formulation /Y 2 #5 AAb

gk LN
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A 23 A3ALT £ A7
LA 139E aFA% 59 23

<Fa 7% A7 #A>

1. 4958

AYFEL AFo] 200£10g9) Sprague Dawley Z(SDA Rat)9] 458 ¢4 #z= ud
AFEE AHAA F]lste A 47 B et B8 ASANA A8 A 430 A
A71E B AR Y 29t $EE ZHzh 22:2C, 50+5%2 2 FEHS XA o]
T LPAB(AYAN % T& A RS s

l

1NN

T 2k HZI|zel B F 65 1 WY Sg/ke/daydl ¥ ¥EE L HYPANE
Fosdrt. AbS wkxg @ $ES overnight® 14A17F B4 A2 T ethyl
ether2 oAl wFHAIZRAL g elol A oA A &e FAIY AR
B2 o8t FulgdeA 3m o) AL AFHst FLoA 3087 A
3000rpm®] £x2 16837 A2(47T) A4 AA EF S AUtk o EHLS
Aspartate Aminotransferase(AST:¥% SGOT), Alanine Aminotransferase: 8%
SGPT), Lactate Dehydrogenase(LDH), Cholesterol, Total Lipid(Z=4d) #4jd] A}
ek A A% 3} AFe A, FA Wa Ay A2 AFsia
AAAZ B EVE AASY FAF ZAHsAeH FA 34 T 1L 23
A AAE 7] A8 HE A3 dRUxIxlen)E AW st 10% 54 formalin
ol LA 2T

U

N

£
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2. 48Ty 2R

557t A$A 7 AFol 330g(9F7H) AF Y #FE IF T I SupAY whAISHA A
3 (Normal Control)& %%, &4 )= (Negative ControD& ¢3E, FAN=
7 A(Positive Control A)9t FAh=F B(Positive Control B)= ¢Z &7 Al#H
3 ¥ AALY %3 8 A M (Condition : Cheil je dang Co. Ltd, Seoul) ¥ &3 &
7 BAte] 2 3 X8 2 <@ sHdA(Alcodex © GUJU pharm. Co. Ltd,
Seoul & Vasoclean : CHO-A pharm. Co. Ltd, Seoul)E Fojatrt 4dx& 2
ToR BEFIFEY YIL&H diFoA e lls proteind FAFE AFT 1,
a3 QT wole T AIT 22 ARSI ol HolE 1y ARGK
FAHE AH TIFHER NEE 4d AFFY dgod, ¢33 ¢ vt
& B &89 ¥ ANEo @ rle]F Sg/ke/dayd] ¥EEE AFAGFEF
87 @A FFEA F 9 HEs Table 13 2

Table 1. Experimental designs

No. of
Compositions of
Groups rats .
alcohol plus medicinal extracts treated
treated
Normal control 8 Non-alcohol
Negative control 3 Alcchol + D.W
Positive control A 8 Alcohol + solution A(HCS)
Positive control B 8 Alcohal + solution B(ALDCS+CBPS)
Experimental group 1 8 Alcohol + 1ls Protein
Experimental group 2 3 Alcohol + Embryo bud

HCS : Hangover cure solution (Condition : Cheil je dang Co. Ltd., Seoul)
ALDCS : Alcoholic liver disease cure solution (Alcodex @ GUJU pharm. Co.
Ltd., Seoul)

CBPS : Circulation of blood promotable solution (Vasoclean : CHO-A pharm.
Co. Ltd. Seoul)

SMSI1 : Saeng-maek-san with pumpkin

_21_



3. A RY Az

(1) 11s Protein

0.01M9] Tris-HCl buffer(pH 80) : soybeang 10 : 19} W& UE EF=S A
2o BEt FAANY Frol IH JYAES 142 T magnetic barg °l
£33t & =¥t 6000mpmolA 3087 AAEE stk ddEd ¥ JA=
& AASRT 43AL &7 pH 642 %30 Fa 0~6ToA AL o 2447
oot Zob RS AThzt 10,000xg 9 &% 6ToA 3087 ¥ Fh oy
Azde Edn JAEN FHFE F71etd pHE 75~82 %30 FHs A
Z A7 ¥ Biuret $HE ol &8t AFEH L AASAG. £ AR= 4T
B & A3 AHESHATH

U o

(2)¥ oM Embryo bud)
YFAA mjo} FES wg Bstd Algsigden Addel A& diFuors
=3 A AAE o2 REH 20033 2¥€ ZAFHlolE F9lEd AU

4. A9 Fo

(1) 11s Protein % wio}

60kge] = A9l GAte] oA FFFA lg/ke/dayE 7IFSE st o9 10%
E 11s protein 22 AFHsE Aoz AN F 7z 7o AFetE dPTEY H
F AFL WF 2Astd old e Fg WY oA L A 657 7T
=

5 A% L B FHAS
AFEL NEE FA87) 8
HA 22 A 7H)

o}A 3me o]Fe] dd& A

H 3es] ohF A7A 65 B AFUel @
of FHe ¥ T AYFEY TS 2

@ & 7 A4e 27 AFda AUNLFE ARl
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A £ 1 TFE SASAT

6. A384 HAMAST, ALT, LDH, Cholesterol, Total Lipid)

EDTA free tubed] @Ag ¢, 3087 A2 ¥ F 3000mme 2=
1587 A2@dc) gARE o9 dL& A& °]&3t9 AST, ALT, LDH,
Cholesterol, Total LipidE =438t

(1) AST(Aspartate aminotransferase : @3 SGOT)

ANRa o] Q& FHY FAXE= AST kit(Boehringer Mannheim, Germany)
& AHEld gy 2e 4892 SA3SAY HZA T GOT 2822 aspartic
acid®} alpha-ketoglutamic acid: oxaloacetic acid$} L-glutamic acid2 W 3}g}
AR E oxaloacetic acideE X&E2A NADHO 4 3ol MDH 3892 malate?}
A4 5E=d NADH7} NAD'2 4tstg o, 340mne) 3ol F3ES F2E AT
A3t8t B2 7] (Hitachi 747, Japan)E ol-&3td 43t

(2) ALT(Alanine aminotransferase : 8% SGPT)

ALT9 B4A%E ALT kit(Boehringer Mannheim, Germany)2 AH&3to th&-3
Ze 99z 2As9d. AA F9  GPT  #8§22 L-alaninedt
alpha-ketoglutamic acid= pyruvic acid$ L-glutamic acid® wW3}ach A€
pyruvate® Z&4A NADHO &4 3ol LDHZ £ 2 2 lactate’t 24331 NADH
7} NAD'® 23t o, 3409 el F3E9 FAE 2w A 47
(Hitachi 747, Japan)2 ZA 3.

(3) LDH(Lactate Dehydrogenase)
LDH9 @A A LDH kit{Boehringer Mannheim, Germany)& AH&-3ted A% A
3}a ¥-A 7)(Hitachi 747, Japan)® A3t

(4) Cholesterol

Cholesterol 2 enzymatic colorimetric test® ol-®3le th33 e dgd= A

ot
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cholesterol esterase

Cholesterol esters —-———- - --—  Cholesterol + Fatty Acids
cholesterol oxidate
Cholesterol + Oy ——————~———————mm———— —  Cholest-4-en-3-one + HzO»
PO -
2H:02 + 4-aminoantipyrine + Phenol -———-—--—---- - Ao 7=y Aa
34

o] ¥gl2 R208 4%F cholesterol - R Al k(G EA S}, 2)e ALgsie] A% A5
& 471 (Hitachi 747, Japan)E ©}& cholesterol ¥& A3 4t

(5) Total Lipid(ZA4)
Total Lipid&= Sulfo-phospho-vanilling: o} &3l Wyo2 AAd A3 e ¥
olA Ztdd ¥, A4 uidd EdH MSAAA A= B2 932 540nmel A

ZA35t FEE 13 Total Lipids 242 2438 Aok kit(ZAA oF F24 3]
A}, b)) S AREES A sbs A7) (Hitachi 747, Japan)& &4 33t
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1. 439 Az

71 dagd AHAE ASRag 99
os EE Hol gk o]YF ojF
dAbE o]l F7hE ™ A E Ul microsomedl A &2 E 237159 ATP A4l A3t
H7l & Reg 28R Qv # A7 2FHAE o9 fAME BFE HEUle
o, NBFY 6579 A3 AFWsFE 3% XS Table 2, Fig. 13 Fig.
20 JeERAT} 15249 AF S7HF-S A4 (Normal controDol 78 £& 371
FS BPon, 25 3FA AFHIFIAE S U= (Negative controb) 2}
AF 57t %0 BT (Normal controDBEth £& FX& Yetuidoh °d 43+
dz& A4AZ A Adld FH28E% Ade] FAHE FAE BHE 5 de
o 4717k da8e AA 65N AT gt FAAETY ATl €
A AL B F IR 4749 539 AFHS3FES APT 13 437 29 A
Walgro] A7 (Normal contro) @ 7M7b¢ FAE BAoH & FA4 (0SS
e QA E, 6549 AFNEFLE FPN=ET A(Positive control A)9F HAT 2
7t A2 (Nommal controD)®] FA ¢ nl&g & #94& el Ath(p<05).
F AswszEg 2Hd dis dg#d 2u BA3E(Normal  controh) 2
12155+16.29ge] HF AFAHLE Rygx, SHIAEXT(Negative control)2
108.60+9.33g9} HZ AFWaFo] Jehdjo] vHAAHQA d3 & A2 AF FEE
o A FF&ol P (Normal controDeolyt ¥4 tix(Positive control), 12
2 2@ F(Experimental group)l, 22t "Wolx Aoz AFAAS ekttt o]y
BA A2 nFo] mol A¥ Tt (Experimental group)l, 27F WAAQ 4z 44
2 A% JURY AW FFE FaE BHEsd F 5 e AR YEon,
3] slols Foig AT 27F g2 o v R Y FFeol 22 AL
2 yEhgt

gds a7 297 28 gAEdd
# A

o] &n7F Z7hE A

o
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ey
R
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Table 2. Estimation of the body weights of rat groups treated with alcohol and
medicinal extracts

Change of the body weight(g) for 6 weeks treatments

Groups
0 1 2

Normal control 340.00+16.71 373.00£19.41 396.72+19.56
Negative control 335.68+9.76 365.43+6.30 390.23+3.80
Positive control A 341.53+11.11 365.72+13.56 386.35+17.73
Positive control B 332.77+12.61 360.13+16.31 384.22+18.42
Experimental group 1 334.13+8.01 364.68+13.86 386.32£15.52
Experimental group 2 333.12¢9.52 363.33:13.91 373.97+23.74

Table 2. Continued

Change of the body weight(g) for 6 weeks treatments

Groups
3 4 5

Normal control 415.32+24.34 432.35+26.25 445.73+25.19
Negative control 416.22+4.13 429.28+2.03 437.37+4.25
Positive control A 402.23+15.38 423.02+13.48 437.57+10.53
Positive control B 402.02+18.09 420.97+22.02 435.07£22.03
Experimental group 1 404.95+17.21° 422.501756" 435.92+18.67
Experimental group 2  401.67+16.85" 419.62+15.73" 433.63+15.37
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Table 2. Continued

Change of the body weight(g) for 6 weeks treatments

Groups
6 6-0

Normal control 461.55+26.86 121.55£16.29
Negative control 444.28+3.72 108.60+9.33
Positive control A 456.55+14.34 115.02+5.04
Positive control B 448.02+19.43 115.25+7.87
Experimental group 1 449.25+18.23 115.12+12.90"
Experimental group 2 450.00+17.71" 116.88+10.40"

Normal control group was fed with water. Negative control group was fed
with alcohol and water. Positive control group A was fed with alcohol and
hangover cure solution (Condition : Cheil je dang Co. Ltd, Seoul). Positive
control group B was fed with alcohol, alcoholic liver disease cure solution
(Alcodex : GUJU pharm. Co. Ltd., Seoul) and circulation of blood promotable
solution (Vasoclean : CHO-A pharm. Co. Ltd.,, Seoul). The body weight of each
rat was measured weekly. Each value was represented as Mean standard
deviation of six rats. *Significantly different from the negative control

group(*p<0.5, **:p<0.1) by Student’s T-test.
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Fig. 2. The body weight of rats
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2. &7 5%

7S Aoz AASHE A L 7% ARFEE Zho] nigsAA Aot
7He) FFL 3L AAA ) 7+ 23 U Ao FAHHoEN d4ISE 4
AN BE FAA Z7HEQATE A7/ B3 Hlon B AP AHx ols
AR A eg e AT

Table 3% Fig. 3, Fig 49 vehd dx5 2d P58 AF 1003 T TF
%e AP 1, AFYTE 29 FA 4z 2970£0.22, 2.96210.202 AT (Normal
control)9) £x1¢1 2.900+0.129) 7tgA Uerd e 2R A &7 (Negative control)
9] 3.105+0.08%° W& @& AFL B 53 HAIL 19 4L 2= p<05
9 =& 942 e AF 100gF NF FH %S o) 0.649:0.06°)
3, S UET] 06490062 vhebgTh. A Y) = F(Positive control)®] 4% FF
% FAE 0657+0.049 0659+0.0401%, A3+ 1, 2(Experimental group)= 22k
0.661£0.04, 0.664+0.01%2 A4 (Normal controDoll 7HA WUelygteh o] 5 43
19 FA7 2L #9948 L HIa(p<0b), ¥4 Y= (Positive control) 18] 3L
AET 27 AR & FAE 2AGP<OD.

Table 3. Estimation of the liver and the kidney weights of rat groups

Liver(% of body weight) Kidney(% of body weight)

Groups
MeantS.D. MeantS.D.
Normal control 2.90020.12 0.649+0.06
Negative control 3.1056+0.08 0.691+0.03
Positive control A | 2.947+024 0.657£0.04
Positive control B 2921022 0.659+0.04
Experimental group 1 2.970+0.22" 0.661+0.04"
Experimental group 2 2.962+0.20 0.664+0.01™

Normal control group was fed with water. Negative control group was fed
with alcohol and water. Positive control group A was fed with alcohol and
hangover cure solution (Condition : Cheil je dang Co. Ltd, Seoul). Positive

control group B was fed with alcohol, alcoholic liver disease cure solution
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(Alcodex : GUJU pharm. Co. Ltd., Seoul) and circulation of blood promotable
solution (Vasoclean : CHO-A pharm. Co. Ltd.,, Seoul). The body weight of each
rat was measured weekly. Each value was represented as Mean standard
deviation of six rats. =Significantly different from the negative control

group(*p<05, **:p<0.1) by Student’s T-test.

Changes of the liver weight ratio (% of the body weight)
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Fig. 3. Changes of the liver weight ratio(% of the body weight) of rat groups
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Changes of the kidney weight rqtio (% of the body weight)
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Fig. 4. Changes of the kidney weight ratio(% of the body weight) of rat

groups

3. ASTS} ALTY &4

(1) AST 84

Table 4% Fig. 5 vebd wke} o] AA7(Normal controD)® 83 5 AST
A= 71674659 U/A oy ¢3L&S 377t F9% SA =7 (Negative control)
o] AST A& 87.83t10742 45& B A7 dug FA2 AT 7+ &4
o] #EES HYFu Ut} ol wkal Adi 17 AP 29 AST A= 742t
68671093 U/L, 7267280 U/L o= e, §948 A 4 JHeu(p<0.05)
Atz A(7650£1023 U/L) 2t | #Heold AST 4% AAZHE dehd A

2 ¢ % Uitk
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(2) ALT &4

gutd oz 43Le B AHAE AST, ALT 9 A& F/MIIE 4&Fe] 3
on ol T 7+ 759 Ao FAEE HAFE Rtk I w0l AstE o
A A w4 dehdte 94 F39 st AST, ALT 849 71, &
3 8% ALTE ZHAE 943 AXE dustA wdstd dsstz] WEd 53
29E Ao #9893 AxRA dE o]£53 lvk Table 49 Fig. 69 ek
ALT &4 @4 dAE A4 ZNormal control)®] ALT A7} 46504521 U/L
2 Jehgon oo uta] 24 i (Negative control)& 94.83:1320 U/L 22
247 (Normal controlel M&| ®¢ E& +A& uehyol 473k dag
Z A% 7 &AL F9F F ST 53 49T 1, 49T 29 FA= 44
42.67+9.52U/L, 46.17+598U/L2 A+F(Normal controD®] X9 ws38tA &4
g9om F94 A We B Ao (p<0.000]) A HAth & AN UE
g Ass A9Ed A7 g3e AHR A% 2 715l 11s Proteins} o
ZoA Eald wol, shn] Tuk g o g wE wjol R &4E 9 B R
HE B24FE AL T F Ao A FASgE A 2 % Ao 5

71%°l @43 Frtete A7 2HE JEd Aoz AsdH
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Table 4. Enzyme activity of AST and ALT in plasma

AST(U/L) ALT(U/L)

Groups .
MeantS.D. MeantS.D.
Normal control 71.67£6.59 4550+5.21
Negative control 87.83+10.74 94.83+13.20
Positive control A 76.50+10.23 46.33+7.81
Positive control B 71.00£4.94 4367+7.71
Experimental group 1 68.67+10.93" 42.67+9.52"
Experimental group 2 72.67+2.80" 46.175.98°

Normal control group was fed with water. Negative control group was fed
with alcohol and water. Positive control group A was fed with alcohol and
hangover cure solution (Condition : Cheil je dang Co. Ltd, Seoul). Positive
control group B was fed with alcohol, alcoholic liver disease cure solution
(Alcodex : GUJU pharm. Co. Ltd, Seoul) and circulation of blood promotable
solution (Vasoclean : CHO-A pharm. Co. Ltd., Seoul). The body weight of each
rat was measured weekly. Each value was represented as Mean standard
deviation of six rats. *#Significantly different from the negative control

group(*p<0.1, **:p<0.05, ***:p<0.01, #p<0.0001) by Student’s T-test.
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4. LDH &4

LDH (lactate dehydrogenase)® A &% ZAZdux 39, § <o Fo] 3
o] duAz W w A 49 U o 23 AE Fo FrHA U
o] A¥7t #3EW ¥F LDHE ¥oldth. @% LDHE 3 238, 4343, 9
A M 31 8L Hol: A7t Bol o) ARG 23wy ded 78 A
Abolth. AAbe) #A 7 BAolAY A4eA Bo ¢ B9E BF AGLR 4T
s}= whel Table 59 Fig. 7914 B uist 2ol &A= F(Negative control) 9
1189.00+197.80U/L 7 o] &L F£AE 7t Aol FEHIUTE FE3] Y
e Az B4 ¥ ¢ glon, A3 F(Experimental group)l, 2 25 LDHY <
g o Fry aRFoez AL AL B F AAth 53 AIT 19 1s
Protein® AJT 29 A WFolM B wolx= LDH +X& @3 oFF
g493 5948 Yehdle A& 4 F U

Table 5. Lactate Dehydrogenase activities

Groups LDH(U/L)

Mean+S.D.
Normal control 879.67+245.54
Negative control 1189.00+197.89
Positive control A 834.00+401.08
Positive control B 252.50+83.85
Experimental group 1 395.33+220.17"
Experimental group 2 354.17+124.23'

Normal control group was fed with water. Negative control group was fed
with alcohol and water. Positive control group A was fed with alcohol and
hangover cure solution (Condition : Cheil je dang Co. Ltd, Seoul). Positive
control group B was fed with alcohol, alcoholic liver disease cure solution
(Alcodex : GUJU pharm. Co. Ltd., Seoul) and circulation of blood promotable
solution (Vasoclean : CHO-A pharm. Co. Ltd.,, Seoul). The body weight of each
rat was measured weekly. Each value was represented as Mean standard
deviation of six rats. *#Significantly different from the negative control

group(*p<0.5, **:p<0.1, **+*p<0.05, #p<0.0001) by Student’s T-test.
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Fig. 7. Activity of LDH

5. Total Cholesterol and Total Lipid contents in the serum
Table 6, Fig. 8% Fig. 9o Wehd A7 2#E 29 A total cholesterold] $%
o 9ol A4+ (Normal controDol vl8) 2 FX7F A ZaHAE Fort 4
3 1, A9 29 A7 F94 AAE<OD #Ha2d dHAE £ 5 AW

Total lipid® #74& Total cholesterol(free cholesterol + ester cholesterol),
Phospholipid, Triglyceride(TG), Free fatty acid, 344, 18 ¢3&, 2HRO=
zer gfx A44 HEw 5o ofFoA gith Table 67 Fig. 9o uehd
A A2 28 A F(Normal contro)®] Total lipid®l ¥ X7} 331.33+47.87mg/
deols, SR (Negative control)®] ¥E: 30267+2353mg/deo = AT
(Normal controDo] B]8 =& X9 Total lipid 52 Yehddh A<
(Experimental group)l, 2= Zr7} 342.83+43.60mg/df, 372.17+16.46mg/dL2] < X] <]
g UEhgo] gAYz T wE  Total lipidd wE7F ol A

(Experimental group)l, 2 25 & Z Total lipidd %8 @50 F& &<
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s= Aoz BANT 53 4PTLY FEE AYTY FEG A MK ¥
£3 veygen we e FI4E 2el(p<ooD) T E3t ofF Hdarin
¥ 4 ok A2 ¥ F 5L cholesterol BE/ BAYHF 5 A% WA

A o) Fadxz Fasris B wFo] zk Jjde A cholesterol ¥
52 23: oE3 AF9 std =3 cholestyramine, probucol T ¥
cholesterol S #F& o okEo] /MEsm v} o] dF AR o] &dan UAA T,
Jdut giFe] 1 FH2HERF AW A9dA deE] AAF F A= HFA
3 AFE ofF mlu|d AAolr} olo] i) Table 621 A3+ 1ls Protein® dlF
oA e wjo}, zelm spn] Fub AAAE FHhg o $RIF 1 FHALHE
gz diat g Qo £ F & U FREAZAY A ANH
Fe A7 234E e Ao Asdn

Table 6. Lipid concentrations in the serum of rat groups

Total Cholesterol(mg/d{) Total Lipid(mg/d{)

Groups
Mean+5.D. Mean+S.D.

Normal control 88.00+11.33 331.33+47.87
Negative control 114.67+21.21 392.67+23.53
Positive control A 92.50+10.35 360.83+77.94
Positive control B 92.17+9.43 347.17+39.40
Experimental group 1 94.83+9.37" 342.83+43.60™
Experimental group 2 92.67+5.14™ 372.17+16.46"

Normal control group was fed with water. Negative control group was fed
with alcohol and water. Positive control group A was fed with alcohol and
hangover cure solution (Condition : Cheil je dang Co. Ltd., Seoul). Positive
control group B was fed with alcohol, alcoholic liver disease cure solution
(Alcodex @ GUJU pharm. Co. Ltd., Seoul) and circulation of blood promotable
solution (Vasoclean : CHO-A pharm. Co. Ltd., Seoul). The body weight of each
rat was measured weekly. Each value was represented as Mean standard
deviation of six rats. *Significantly different from the negative control
group(*p<0.1, **p<0.05, ***p<0.01) by Student's T-test.
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MATERIALS AND METHODS
Preparation of Saybean Embryo

Soybean embryos which were segregated from the whole soybean by Dr.
Chung’s Food Co. Ltd. were used in this experiment. The dried soybean
embryos were purchased from Dr. Chung’s Food Co. Ltd. in February 2003.
The dried soybean embryo solution was prepared by boiling the dried soybean
embryos in distilled water. The boiled soybean embryos were then ground into
a solution (along with the water used for boiling). The solution was then
cooled at room~temperature for one hour. This solution was prepared daily to

prevent any loss of nutritional value.

Animal Models

(a) Preparation of Animal Models

Young adult male Sprague-Dawley rats weighing 20010g were obtained
from Daehan Biolink Co., Ltd. (Seoul, Korea). All subjects were kept under
constant laboratory conditions (temperature: 2227, relative humidity: 455%, 12h
light/dark cycle). The subjects were fed a commercially available diet
(Samyang Assorted Diet produced by Samyang Co., Ltd., Korea) and were
allowed free access to drinking water (distilled).

After a 4-week adaptation period, 24 subjects (2 per cage) were then
randomly assigned into 4 experimental groups (n=6) as follows: (i) normal
controls administered water, (ii) negative controls administered ethanol/water,
(iil) positive controls administered ethanol/water and a solution of LCS
(Alcodex: Guju Pharmaceutical Co., Ltd, Seoul) and BPS (Vasoclean: Cho-A
Pharmaceutical Co., Ltd., Seoul.), both commercially available and (iv) rats
administered ethanol/water and soybean embryo solution. Summarized in Table
1. Ethanol/water intake of 5g/ke/day was achieved. At the end of this 5-week

period (4 weeks adaptation + 1 week of alcohol), the subjects weighed an
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average of 330g. All subjects were orally administered (syringe-fed) either a
treatment solution or a placebo (distiled water for the normal control group,
alcohol and distilled water for the negative control group) on a daily basis for
the same time period. The syringe feedings were made at about the same time
everyday. Food consumption and water (or alcohol and water solution)

measurements were made daily. Body weight measurements were made weekly.

RESULTS
Histological Studies

(a) Light Micrographs of Hepatic Tissue

Figure ! shows the lightmicrographs of the hepatocytes from the
experimental groups. Figure 1-A is the normal hepatic tissue from the normal
control group (cv: central vein, pv: portal vein). Figure 1-B (B1-B3) are the
hepatic tissues from the negative control group that evidence the liver damage
brought about by long-term alcohol consumption. Figure 1-B shows the
degeneration of the hepatocytes (B2: arrowhead) and the dilatation of the
sinusoids (B3: asterisks). A few eosinophilic Mallory bodies (B3: arrows) can
also be seen. Furthermore, the accumulation of small lipid droplets can also be
seen. Figure 1-C is the hepatic tissue of positive control group, whose
morphology is similar to that of the normal control group except for the
infiltration of inflammatory cells (arrow heads) near the portal area. Figure 1-D
is the hepatic tissues of experimental treatment group, whose morphology is

similar to that of the normal control group.
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Fig. 1. Light Micrographs of Hepatic Tissue in Alcohol Fed Rats

(A) Hepatic tissue from the normal control group. (B1,B2,B3) Hepatic tissue
from the negative control group (fed alcohol and water only). (C)Hepatic
tissue from the positive control group (treated with alcohol, alcoholic liver
disease cure solution and blood circulation promotion solution). (D) Hepatic
tissue from the experimental treatment group (ireated with a soybean embryo
solution). ¢v: Central Vein, pv: Portal Vein, bd: Bile Ductule, asterisk:
Dilatation of Sinusoids, arrow: Mallory Body, arrowhead: Inflammatory Cell.
Scale bar=40 m. Cell staining was carried out by the H&E staining method.

Magnification: A, Bl, C, and D (100), B2 and B3 (400)

(b) Electron Micrographs of Hepatocytes

Figure 2 shows the electron micrographs ( 10,000) of the hepatocytes from
the experimental groups (N: nucleus of hepatocyte, M: mitochondria, R: rough
endoplasmic reticulum, L: lipid droplet, BC: bile canaliculus).

The normal control group, Figure 2A, exhibits normal hepatocyte
morphology. Figures 2B, 2C and 2D are electron micrographs of the negative

control group. Hepatocytes in Figure 2B and 2C show degenerative signs
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(asterisks) such as clear areas and dilated biliary canaliculi (arrowhead) without
microvilli. The hepatocytes also exhibit a diffuse accumulation of lipid droplets
(L) in the cytoplasm. Figure 2D shows the increase of collagen in the hepatic
lobule. Figure 2E is electron micrograph of the positive control group, which
exhibited normal hepatocyte structures. Figure 2F is electron micrograph of
experimental treatment group. It shows the normal morphology of hepatocytes
(as with the normal control group) with none of the degenerative signs

exhibited in the negative control group
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Figure 2. Electron Micrographs of Hepatocytes

(A) Hepatocytes from the normal control group. (B,C,D)Hepatocytes from
the negative control group (fed alcohol and water only). B. Hepatocytes show
degenerative signs (asterisks) and dilated biliary canaliculi (arrowhead) without
microvilli. C. Hepatocytes exhibit diffuse accumulation of lipid droplets in the
cytoplasm. D. Hepatocytes show the increase of collagen in the hepatic lobule.
(E) Hepatocytes from the positive control group, which was treated with

alcohol, LCS & BPS. Hepatocytes show normal morphology. (F) Hepatocytes
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from the experimental treatment group. Hepatocytes show normal morphology.

M: Mitochodria, N: Nucleus of the Hepatocyte, R: Rough Endoplasmic
Reticulum, L: Lipid Droplet, BC: Bile Canaliculus, asterisk: Degenerative Sign
of Hepatocyte, arrowhead: Dilated Bile Canaliculus. Scale bar=1 pm,
Magnification: 10,000

DISCUSSION

As seen from the data found, alcohol consumption for a prolonged period (7
weeks), affected the normal growth of the subjects, as evidenced by the
minimal gain in body weight of the negative control group when compared to
the other experimental groups. This data is in line with the fact that
consumption of alcohol can have malnutritive effects, for example, when alcohol
is substituted for carbohydrates, subjects tend to lose weight, indicating that
they derive less energy from alcohol than from food.17) This data also implies
that the subjects treated with soy solution were seen to have absorbed more
nutrients (weight gain), even in the face of chronic alcohol consumption. The
experimental treatment group had statistically significant (p<0.5)gains in weight
(when compared to the negative controls). Furthermore, these gains were
higher than the other alcohol-treated groups. These results are strengthened by
the fact that all experimental groups, with theexception of the normal control
group, consumed roughly the same amount of food, as shown in Table 3
(average weekly dietary intake). These results show that the weight gain or
lack of it in the case of the negative controls cannot be attributed to
differences in the amount of food consumed.

Hypertrophy of the liver can be seen as an indicator of fatty liver and
fibrosis of the liver caused by the accumulation of lipids due to long-term
alcohol consumption.18) The results of this study are inclined to agree with

this finding. Lee's researchl9)showed that the liver's weight as a percentage of
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the total body weight in subjects with alcohol-induced liver damage were
higher than subjects which were administered a treatment. The subject group
which was fed a treatment solution had a lower liver weight to body weight
ratio when compared to the alcohol-only group, this finding was also paralleled
in this study. Furthermore, fatty liver is the first stage of liver deterioration in
heavy drinkers, and interferes with the distribution of oxygen and nutrients to
the liver cells.20)Alcohol also directly affects lipocytes in the liver, causing the
deposition of collagen, the characteristic protein of the fibrous tissues.
Long-term alcohol consumption transforms lipocytes into collagen—producing
myofibroblast-like cells.21,22)The light micrographs of the negative controls
show the degeneration of the hepatocytes, as evidenced by the dilatation of the
sinuscids, the presence of eosinophilic Mallory bodies, an accumulation of
inflammatory cells, and the accumulation of small lipid droplets. Mallory bodies
are characteristic cytoplasmic hyaline inclusions in hepatocytes reflecting a
morphologic manifestation of chronic liver cell injury.23) These findings are
typical of alcohol induced liver damage. On the other hand, the hepatic tissue
of the experimental treatment group exhibits morphology very similar to that of
the normal control group, physical evidence for the hepato-protective effects of
the soybean embryo solution. Further physical evidence can be found from the
electron micrographs of the negative control group, which show degenerative
signs, such as, clear areas and dilated biliary canaliculi without microvili. The
hepatocytes also exhibit a diffuse accumulation of lipid droplets in the
cytoplasm. The electron micrographs also show the increase of collagen in the
hepatic lobule. The experimental treatment group shows the normal morphology
of hepatocytes (as with the normal control group) with none of the
degenerative signs exhibited in the negative control group. The histological
studies show that the soybean embryo solution exhibits hepato—protective

effects, ameliorating the impact of long-term alcohol consumption. Finally,
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serum ALT and AST levels parallel the histological data. Degradation of
normal liver functions is indicated by the increased levels of serum AST and
ALT enzymes which are normally concentrated in the hepatic tissue. Free
radicals, byproducts of oxidation, attack the hepatocytes, causing the
degradation of cell membranes (lipid peroxidation). This process may destroy
the integrity of the membranes both within and surrounding the cell, seriously
compromising cell function.24) Increased levels of AST and ALT enzymes in
the serum can be caused by fatty liver, or exposure to these byproducts,
resulting in metabolic problems of the liver and hepatocyte death. The elevated
AST level in the negative control group can be attributed to the liver damage
induced by long-term alcohol consumption, confirming previous research. The
serum AST levels of the experimental treatment group were significantly lower
when compared to the negative control group (p<0.05) and similar to the
normal control group, indicating the hepato-protective effects of the treatments.
ALT serum levels of the experimental treatment group were significantly lower
than the negative control group (p<0.0001) and were similar when compared
with the normal control group. These results also confirm the extent of hepatic
damage the negative control group sustained due to long-term alcohol
consumption.

With regards to the total cholesterol level, comparing the normal control
group and to the treatment and negative control groups, significant differences
fall at more than p<0.l) were found in levels of serum cholesterol, indicating
that the treatment was effective in ameliorating the effects of alcohol
consumption. This finding parallels the findings of a host of other studies in
which it was found that soy proteins lowered the serum cholesterol levels of
the subjects.13,14,25.26)With regards to the total lipids level, the experimental
treatment group was found to be significantly different from the negative

controls (1;0.075). This finding also finds support in the research of Lovati and

_46_



Baum,5,89)and this result is significant in light of the fact that high levels of
cholesterol are seen to be major causal factors in the development of
aterosclerosis and subsequent cardiovascular diseases.

This research highlights the various potential benefits (hepato—protective
and hypercholesterolemic effects in the face of long-term alcohol consumption)

of the soybean embryos, suggesting future areas for research.
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<#¥E 7|3t AT IHA>

Abstract: ®iols} 11S9] oprjxit 24 2 dF S EAE Aide 9dE ot
o} vl8] glutamic acid, aspartic acid 0.2 vlw3 EA vegd Glut‘amic acid
o] F¥FE 6410.0-199775 mg%E el A FoE Ag opnxitelA]ut F 9
F8 oln x4k lysine L 3485.7~5833.7 mg%2 UElgow o ofrxit
of vla] 71 AA dhHA A oA cysteine?l RO YENGI, GO
2 methionine, histidine, tyrosine @ threonine £22 Al veElstt}. Cysteine
o] &FL 6089-12193 mg% 2 vEbGth obwlx At FF S viwEHA 11S, wio} &
o2 oprxi} FFol B Ao vebgth 11Ss HiolE 4828 FHd o
FHE AL 4CAA AFRAA A Ao wE AFAY AP A A
F Aztel BAEFE colony FE TR o AubFRAAN s Bel A& H
AA EFFHAAN colony 7t 7 AA et 53 AL 4T 2Fol
A F& AFEYD colony #7F O AA el AR 2Ed ©E FF BE
23 Ak 4CAA AFE TR/ Ao AR FREY o 28 AFHA
i colony®l % o =gA F7t= Ak



Ay As 93

1. A8

2 AYd A48 UFEE (FED)e AF 5844 FAR 1S gAd g F
oA Belste Argstgdnh 1¥te} GDL (Glucono-8-lactone), 714}, urea, SDS,
DTT (pi-Dithiothreitol) 59 Al2F& Sigma (USA)AMAA <) ko] ALR-stalT.

2. 9 434 54

1) #A

F9 WPEL Fys dad FA4, Y F4, olEF F& AAse E® A
AY 1009e H3d 3B oz FAS JFT F Jdge= YU

@ 2ol

TS 100 AT F T 392 A0, FF, ©E 2 WFLols FHY F
A% calipers ol83te] 595 SAstel BFoE vhehded, 9 FAY 23
Bozt wEe) woiEe dsgd.

(3 A=

AE =4 MzA(Color JC801, Color Techno System Co., Ltd. Japan)E AF&
o] L(HE), az(F45), b (FA D)8 SFARAed F4 4 28 ANE= £
gste] =7k 80~100 mesh’t HEE dAvh oW ASE FFE NRL
L=100.04, a=3.61, b=10.77°} 4},

Qubg B 2EXMS AQACH(AOAC, 15th ed)ol 9ate] FEEFE 105TAA A
Azxste] =A%, 20 FF L micro-kjeldahl Y .2 AR v ALAF
6252 At4sle] Bt Yt =AY e A8 Soxhlet A5 AR 65T

o} -] 8417t petroleum ether® FZatgth 3 E3FHL 550C 2AF 3FHE AHE



s =4 ga. g5sE FFS 10004 FEFE, =9 FF, =AY FF,
R AL W e ALt 4 A9 33 wEIHd FEFE AL
G A4 =24 4

A & silicic acid 29 ZzvtEadgd dstd FAAFE, 342 R AA
Az B, Silicic acides Fzol=A nlgAF AAY] A THTE
2% washing3} 2, methyl alcohol® 2¥ washing3te 105~110CA 12413k &4
SN AT 1.76x42.8cm columng AH4-38te] flow rate™ 1~3 mL/min® £, solvent
volume< bed volume?] 69} 39 chloroform, acetone, methyl alcohol®] ¢4 %
2274, FA4ALAL chloroform, FAZA L acetone, VAW AL methyl alcohol
£EAA 285t 2t AAd 2382 BASy] Ao 94 FEAARAAE 47 9
sto] AurAL vrs @ F slrazeieadge g o] g3t ARds 24
NE 02 g2 A3 A& o]y STd23d Y3 05 N MeOH-NaOH 4 mL2
vt Wzhae AXstgda 30587 §HgAZl F BF3-methanol 5 mLA 718t 2
2 Fo] Wzt#S £ hexane 3 mLe 23 1¥ Fo| saturated salt solutionZ-
A7b8) hexaneZ % 25 mL 4z Egtaze] 3ok old FHFS F sodium
sulfateS 2ol hexaneZ ol ZHFats FEL AAT g st AP £4 A

22 ALY GCE o183 EMxz1e Table 13 2tk

M

o
&
&

6) ottt 24 % IF 54

60~70 mesh’t HEE B FEY 025 g& ¥ ampuled] ¥31 6 N-HCI
15 mLE 713 08 A27Ag A8ste] A& 28k o] 10T 2249
A 24ANZE FAFEHAR H st "ol 50 mL BEEHLI B8 F
0.2 /m membrane filter2 & #ste]  AccQ-Tag(1993)FH oz F A ths
obml:Abg HPLCE E43 3 ojul column Nova-Pak C18 (3.9x150 mm,

J

L.

Nova, Switzerland), injection volumn& 5gt, flow rate= 1 ml/minol 2, HZ7l<
fluorescence, ©]542 0.14M sodium acetate(A), 60% acetonitrile(B)E gradient

Moz wAstgh



(7) Isoflavone &% #4

zZt g & B3t dxAZ 01 g& B33 FFsA 01% acetic acidg ¥ §s
70% ethanol 89 05 mL& 7}ste] wutgt £ 204 2413 WA 5
st olAE AAEH(12500 rpm, Smin)dF F AERL H3}9 membrane
filter(0.45 ¢m, Whatman, Germany)Z <}3#3std HPLC #4 AlE2 A&t
Isoflavone aglycon?! daidzein, glycitein, genistein® 159 X9 s gH]|<Q
daidzin, glycitin, genistin, malonyl-daidzin, malonyl-glycitin, malonyl-genistin,
acetyl-daidzin, acetyl-glycitin, acetyl-gencitin®. 2 127}A¢] A£-& HPLCE HE
3tgdch. JASCO(Japan)Ate] HPLC system® ol g€3tg 29 columnd ODS
A303(46x250 mm, YMC, US.A)& AM&-33, UV detector 254 nmol A 333t
2 flow rate¥ 1.0 mL/min°]t}. Solvent £ & Table 29 2t}

Q) send FF =4

Al 1.0 gol 10% alcohol 25 mLE 7Fsta 30T 9 water bathell A 1A% & F
o 10% lead acetate® 5 mL A7iste] @¥AE AAFHAD F24& 12,000 rpm
AA 10E2F 94 Eeldtd 45 AL A3t membrane filter(0.45 pm, Whatman,
Germany)® el HPLC ¥4 ANz AMsgd. 84xd& JASCOAY
HPLC system& ©°]&3929 columne KR100-10NH2(4.6x250 mm, Kromasil,
Sweden)& AM&3tATh o] 4L acetonitrile® waterE 70:30ul2 E¥E &vis
ALgEt EASEY. F4L 20 mL/mine 2 Z3A$ 93, injection volumes 20
@A™ RI 930 detector(Jasco, Japan)2 BAMatdct Lelug B Al4d X

F8 4L sucrose, raffinose, stachyose® 3%t}

9 98 F ¥4, A4, W59 phytic acid §F &3

Phytic acid9] &% A& 9% N899 Ax+ Hartland9Oberlass(1977)o o] g+
2083 A WS o] &5t 9w phytic acid FHL Latta®t Ersknin(1980)e <]
g Yo SASAT AFE 05 goll 24% HCI 30 mL& 7tsk $ 2717 F<t

A& kst Arh ol F 12000 romellA 1083 AdAEAF F AT AL ¥
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2

B3t Abgstgdek. @M H7o] 10x15 cm colunmel ol A#
(AG1-X8, Bio-Red Lab) 15 g& 32 &F 07 M NaCl2 @AsARoH o8 <
F4R Clojeo] A2HA 4g "Wx FE3] Ao FAh A7) &% 4%

< 5d) FMate 10 mLE FYsgov, FHT 20 mL 005 M NaCl 25 mL
2 Mo Fol 27lAe AA}T 07 M NaCl 15 mLE 715t} phytateE &3¢
Z o] gdg 30 mLE Fgstgd o 34 £9 3 mLA Wade A F(Ferric
chloride 0.03%$} sulfosalicylic acid 0.3%) 1 mLE ¥ol 28 AA, 500 nmolA &
BBEAR FFEE 5433, phytic acid(dodecasodium sal)® ¥FEAz A
3 ¥F T 938 phytic acidE B %I

(10) Saponin ¥4

B APA o83 saponin® EAWPE, WA X 2% T lge 80%
methanololl %4 80C A water bathol A 4hr 5% F FF3t9 <&

the 7% methanolic-HCIZ 7}8) 80CoA 3hrEet 7HEsistd FaAA oAl
evaporator® AZA1A ethyl ether 50 mLE 3k shaking ¥l etherZd? F 4
filtering3td %% $ ol methanol® #3 filtering HPLC Z2AA822 AHE3t AT
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Aglycons

HO o
OH
R:2
R: 0 6 5
Glucosides
O
HO |
. OH
R3 0]
R Rz Rs R4 Rs Compouds
H H didzein
OH H genistein
H OCHs3 glycitein
H H H daidzin
OH H H genistin
H OCHs H glycitin
H H COCH; 6"-O-acetyldaidzin
OH H COCHs 6"-O-acetylgenistin
H OCHz COCHs 6"-O-acetylglycitin
H H COCH:COOH 6"~O-malonyldaidzin
OH H COCH.COOH 6"-O-malonylgenistin
H OCHs COCH.COOH 6"-O-malonylglycitin

Fig. 1. Chemical structure of 12 isoflavone isomers in soybean
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MANNINOTRIOSE

GALACTOBIOSE
I MELIBIOSE
I I
OH 0,3\.9‘\ ° Jou ™ o o/ch I3 0 vocH, -~ °
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HO HO HO. H
l » |
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Fig. 2. Components of soy oligosacchraride.
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Fig. 3. Structure of phytic acid.
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Table 1. Gas chromatography conditions for analysis of fatty acid

composition
Conditions
Column Supelco wax-10 capillary column
Detector Flame Ionization Detector (FID)
Carrier gas He (1 mL/min) |

Column temperature 180¢C

Injection temperature 250¢C

Injection volume 04 uL

Detector temperature 250TC

Table 2. HPLC solvent system for determination of isoflavone of

soybean

solvent compostion(%)

Time(min)
solvent A solvent B
0 15 85
50 35 65
55 35 65
60 100 0
7 15 85

solvent A : 0.19% acetic acid in acetonitrile

solvent B : 0.1%% acetic acid in water
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Table 3. Rheometer conditions for tofu

Conditions
Test type Mastication
Max weight 10 kg
Table speed 120 mm/min
Adaptor type 15 mm round
Sample type Hexahedron (1.5x1.5x1.5 cm)
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3. 11S protein®] ¥ 2 amino acid composition

(D 3= B w2 11S protein®] F& ¥

1189 F= ¥yo mWe F& vide 439 37k ¥ ol-&skit

11S Recovery method Y]t

Aqueous extraction method:

Soy bean flour+DW (1:10, wtwt) — stiring — pH 75 fixing —
centrifugation at 8000 rpm for 30 min — supernatant pH 64 — overnight at
4C — centrifugation — precipitate recovery as 11S (N & 10 g +D.W. 100
mlL)

Nagano method:

Soy bean flour+DW (1:10, wt'wt) — stiming — pH 75 fixing —
centrifugation at 8000 mpm for 30 min — addition of sodium bisulfite
(0.98g/1L) to the supernatant — pH 6.4 fixation — overnight at 4C —

centrifugation — precipitate recovery as 11S

Thanh Method:
Soy bean flour+0.03M tris-HCI buffer, pH 8.0 (1:10, wt:wt) — stirring — pH
7.5 fixing — centrifugation at 8000 rpm for 30 min — supernatant pH 6.4 —

overnight at 4C — centrifugation — precipitate recovery as 115

(2) 1159 obm)weat B4
60~70 mesh’l HEE EH3 #jolg} 11S 025 g& A Idd ampuled] ¥ 6
N-HCl 15 mL& 748 o Aartxaz xststo] &84 2Rstgdh o]& 1l
0C S BA 24112t 7bpEaia ) § wdslal dol25e 50 mL AL~

of A8 ¥ 02 um membrane filter® oJiste] SEA3AIZ Fe olnj xS
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HPLCZ EA3tdct. olm column® Nova-Pak Ci (39x150 mm, Nova,
Switzerland), injection volumne 5 pL, flow rate® 1 mb/min°l3, HE7E
fluorescence, ©]%7< 0.14 M sodium acetate(A), 60% acetonitrile(B)E gradient
Hoz EMFA

4. 53 Az A9
(1) Soybean flourE °]-&3 T3 Az o] Ax 2x9 FF

3o Az 9L NAE A AAF Dobrs] Aol GAATL FRFE ol
gate $2E 239} Soybean flour 625 goll 255 25 LE 413 24T &
ot stirring3te] @M A S F%31QrE 2 N NaOHE ©] &3l &9 pHE 80o=
ARG e PARVE o] &ste 8000 rpm, 20 TIA 30 min T EE] 4
zde Ak $5 AZS Ystd 9id $EF 3583%2 13T F 2%, A
uro] B gnAe % Fol £¥o £8 2 EAA A 9FS AVNEJH
2 Ao 2L $uA Astexd @E TR gy s 3P| FFe
F4 WglE golue Aotk & FrE &&= (90T, 8¢, 80¢C, 75T, 7
0T, 66C) Wi} 20837 A&H o2 a7z, 7157 S2AE 20 go 12 g
A7t Y3 252 fAE 52 Ho gde] $nE FEFATh W3] duH
W 472 A8 g0 x5 ooy uFy YLEL APE dol ¢EA
g Al#T

19
.%
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1700 mL Soybean flour F%-
4
25 =71 (907, 87T, 8¢, 75T, 70C , 656C )
ztzbel 2EME 2087 §A
Water bath® &5 &4 (5&)
!
718 (20g), & 3 Al (12g) A7t

Water bath® 2% 4 (58)

1
(60765¢C ) 8o Hol LEE R
!
AAE Ao F ¥ 4¥E (10X 10 X 8 eml F-oiF
i
*H9 Y
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-—4

(2) Soybean flourg o] &3 T8 Lo 9o 3 AZte] ¥
Soybean flourg o] &3t Axd FHo A4 ou APE T 0ColE
A g dg WA E FAo] FRramAe o Wy dAL FA9
< FAsgrh ® e Frle A std ALE gohEth

1700 ml. protein extract
1
85T fA (1%, 28, 5%, 10&, 15, 20%)
Water bath ©]-§
i
2718 (20g), & 1 A (12g) 7t
Water bath2 2% A (6&)

!
(60T ) ZE Hof 2xE REH
!
AR AolE F FH AFE 10X 10X 8 em)
!
HEgeE
!

(3 FH Az nAE SnA H/bEY 4T

Defatted soy flour 625 gol ZH% 25 LE 23 2A17 59t A2oA wyksto

PR Alxo] Hed ade FESd. v §99 pHE 8022 NS

AEd sl T AASA Sdo aud GFH F9E 7 353%
1700 mLe® 3t T3 Ax&Art Defated soy flourshiz AHe] F4F

l?__
Atz FRAzA 4855 20 g¥ H7tstd

de 1
[

i -Y-
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< 1700 mLel A8 F mixerZ 5%
7t aistd gAS F&£E FESFAE FHE HTE MG HAE 200
mesh QAXZ AYFAch. F/H7 75C7t HA §34 GDLE 9 g@7heta HA
8 AojE 5 FH AFYE (10x10x8 cm)9] AL 22 S8 L Yol 2 kg9 F2
2087 A stdth SEITREE S8 90 g o)&3std AR Az
TR o Az WobFrE Wok 90 g& ol&ste] dubFR A=
Wyl £ gygo xﬂ?%?ﬁt% 1ISTHE 11S 60 g€ o] &3t ditFy Az
W Fdd Wz FHAA 78S 30g 9 AUkske AzsATh

1w
)
-
it
2
i
N
=]
ok
£
=2
-
&
m

it
ofN

g

5) 1A FH B FF dde $x AYEF 5

AT 11SFH 2 wlolFR 37XE 538738 3x7] (Clean vac 8B, Hanil, Korea)
£ o]43td AN F BUAHEZ 4CoA 2@t ARZ ALEstt pHE
2~122 922 0.1 M9 KCI-HCI buffer, KH:POs~Na,HPO4 buffer ¥ Tris-NaOH
buffer €9 10 mL3#} A8 0.1 g2 58 %< vortexingd ¥ 8000 rpmoll A} 20&7t
A4 Bestd H5AL Aste BCAYLE dwAd gFg 243t 0~6 M9
urea £ 10 mL¥ A8 01 g= $9 22 dyeoz aud g3& 45
0~1%9) SDS €9 10 mL3¥} A|E 01 g= 99 22 dyos guwad I3 &
Astgeh. =3 pH 82 0.1 M9 KHPOs-Na;HPO; buffer €% 10 mLel 0~0.2
Me] H =% DTTE #A7/Istal AR 01 g& 9ol 99 22 dyos o gF
S ZA35A9% 6 M urea €9 10 mLol 0~02 Mo} HEE DTTE #A7bsta A
01 g o] 9o 22 WYon oA s FAHEY 04% SDS &
10 mLell 0~02 Mo] H =% DTTE ZA7teta AR 01 g& ¥ol s 22 Wy
o2 g F}FS ZAdAt £ 04% SDS £ 10 mLel 0~02 Mo] 5
= DTTE #H7Ista A5 01 g2 99 pHE 8% 122 2 F 99 28 #yo
2 A 3 SAA

St
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6) T4 A4Ad 49

UubF R 1ISFR D wjob TR X E AL Awd a1§FH A FE AFo=
Ui H A3 4acoA masty oAdg ddd o]&siith. PCA (Plate count
agar, Difco, USA) #i=]d] 100 pL¥ HF g thd 37CelM 24N%ES IFd F
colony 45 AF3st4dry. 4= CFU (colony forming unit)/go 2 R

7 BAEA

RE ZA45E 3 98 APs 7 AN8E e 94 AL SAS (Statistic
Analysis System, USA)E o]&3&te] H4F ¥4& 3d¥ T Duncan’s multiple
range test® 5% FEAX L F9442 HASUA

5. A% olststd 54 274

(D) F3#9 gy 24

Yurgd R BEAMLS AOACH (AOAC, 1l4th ed)ol 9Jstd F8L AriE A=Y,
Are A3 A3, B9AL Micro-Kieldahd & A3l Z3sHch 2 49
sl Qe ARRL g

flo
w
_\9£
J}E

(2 59 A= &4

Fxol MrE ERAaA (Color JC801, Color Techno System, Tokyo, Japan)E
Apgste L (35), a (R45) 2 b (FAE)gS 43 oldf AHgd &
@] Lt 9863, agt 019 2 b#2 06791t

2}

(4 749

=
O =
2ARLE F

iU

%

Y3 =7l (15x15x15 cm)E  Zgie]l  Rheometer
(COMPAC-100, Sun Scientific, Tokyo, Japan)% AHg3te} ZAstdch A7 15
mm, ¥4 1 mm¢ 98 probeE o] T2 AnA (hardness), ¥4
(adhesiveness), %34 (cohesiveness), &34 (springiness), 474 (gumminess)
2 34 (brittleness) & 7389t Rheometer® o148 A2 702 Table 4%
Eda=

e

e
b=
5
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6. ¥R AxLY
(1) Q5= olgsd Azxd F59 formulatione o+ 2t}

Z + =AL B (155 — lhr 77
i
T+ =AEE (1:8)
!
g4 7]2 2~3min &7)
i
60min, stirring
1
100, 20min, stirring
1
3000rpm, 20min, centrifuge
]
AA e nPFE FA(TS = 7.0%) KAFE: 80%~85%»
!
2]-¢ NaOH= pH 7.3 %F7]
1
73957
1
Fogule F4 Az
monoglyceride : 0.3%
2&f 1 1.5%
2w 1 0.125%
Y 25%
!
80°C, 30min, sturing

!

Autoclave, 121°C, 15min
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(2) 11SF+9 formulation® &3 2t}

1S + =ALE (1:30)
!
30min, stirring
l
100°C, 30min, stirring
l
3000rpm, 20min, centrifuge
1
9 e BEr]( 32%) K EHAFGF 3.3%~3.5%»
!
22 NaOH= pH 7.3 @&37]
l
33
l
Fogu 2 T8 Az
monoglyceride : 0.3%
2 8H 1 1.5%
L 0.126%
Ae 0 25%
l
80, 30min, stirring
1
Autoclave, 121°C, 15min

1y

<!
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7. AF #SHA

(T Nz #v 2 AN

NgE 712584 871 Aol 3x3cm 2712 ¢ 20go2 Fe) oo Azty] =
A5 AL HAd Ztz & 244 go} AA sk ZE ARY B Aol §
e & F UES FTHSS B AL A ANSGAH

ZHA AAE AEGFSE G A 803E oo R dAEHT Z1EHA
974 A (hedonic scale)Z ol&3te] HAIGER sgdon 170z AFF OFFF
oA 9doz #AFE ‘olFEUYE FANGEE ddd Hrid 53L& 938
(appearance)E4 9] M(color), Ful(flavor) EA9 i @sk(savory), HER
(beany), ® -5} astringency), % (bitter) 28] 3 =8 ZHtexture) 536 FETAA
% (hardness), 84 (springness), AXAE (adhesiveness) @ AW 7|5 x=
(overall acceptability) A AE AP =HYTh

SAS/STAT(SAS Institute, Inc., SAS User’s Guide Statistical Analysis Systems
Inc., Raleigh, NC, USA. 1996)& ol &3ste] E4E¥4 A3 A8zte] AFA 3ol
9] $%% Duncan’s multple range testol]l 23 tF ¥|ZE ST

(2) ¥79 &4 54

ANgE 2uAAA 7] 1A Ao Azsa] Fo9 Aztel £AE HE& FolA
o Z+7h 20mIA =N dof AA Ak ZE A5 HIF Apold ArHNE &
AEE A5 B AL ¥4 ANGAT 20 dAas AEISFESH 99 dg
4 60de mAew AN AN 71EAAE 973 E(hedonic scale)E o]-§3ke]
FAFER g on 17ow AF4E oFdoN 9o #AFE lFFHE
FAFER 3t Brtd EA4L HA (aroma) 549 HAUA (beany), AT
W Al (savory) o} 32 9] ¥ (appearance) 54 2] A (color), Fl(flavor) 549} 433K
savory), ©oH(sweetness), BT (astringency), 2% (bitter) 12} 2 =27t (texture)
=49 A (viscosity)2 HutA Sl 7] 5 % (overall acceptability) AR 15
Ak SAS/STAT(SAS Institute, Inc., SAS User's Guide Statistical Analysis
Systems Inc., Raleigh, NC, USA. 1996)& o]-&3dto] 2AHEA &t A ge) 3

#x #o)e) §%% Duncan’s multple range testol]l 93 o ¥l E A
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1. 948 d¥9 o833 54

A

2 3] NYFTE ANst E F3 134 go2 et 8 60~80 mesh®

ek Eato] digk Mx =3 d3} L, a, bgt& Table 49) YeUdc A8 F

< TVl FAQ Foljtk AR E Y= Lt EFo] 100042 Lgto] #
Axs WAd JAYAR, agte AAFE A YA, 1 o] FopAF

E HA4 7791zl @9 b FAEE ehdd,

e T

M

Table 4. Color and color difference of the soybean sample

Variety L a b

Soybean 78,561 5.40° 28.4°

L = white < black, a = red <« green, b = yellow < blue

AEo] g dut AEL Table 59 2oh. 299 FFL BT%E YEeston =
FE 208%2 2 FFE 2AY 78 FFLE 115% oo E FF

2 5.0%0Ih. dwtH o ojg HEEY FFE FF =l Aozt A3, A
G4 R A3 8 o) FFE ®el B Aoz dex Urh

Table 5. Proximate composition of the soybean sample (unit : %, w/w)

. . Crude Crude
Variety Moisture protein lipid Ash Carbohydrate
Soybean 105 387 20.8 45 26.2
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3) A =4

Ng Zozry £33 AW Awd $F9 FAME Table 63 2o} A
DAL 7hed FARANZR, AANF 2 FAFY N2 FFo] Wi FAYAY
Aukak 24 & Table 73 #oh AW F linoleic acid(18:2)7F 54.0%2A 7+
werow oleic acid(181), palmitic acid(16:0) o2 EXSAHAY of& Al A
wato] 80%olAE AAFPeH, Fo AWArewE stearic acid(18:0)7F 2.9~
46%2A M4 WA Jvebg R, F8 AWAE o]9lo]l myristic acid(14:0), arachidic
acid(20:0) 2@ behenic acid(22:0)& 1% AZHAUT. FH AARA AE4e 74
z} Table 8% 2t} AAWAS] Auralk 242 B linoleic acid(18:2)9) &30l
744 Eow th&& palmitic acid(16:0)9) FFo] Eeh ol FAAEA 2 A
B Aege= o ddlth

Table 6. Percentage of lipid fraction in soybean (%)

Lipid Soybean
Neutral lipid 98.3
Glycolipid 02
Phospholipid 16
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Table 7. Fatty acid composition of total lipid of soybean (%)

Fatty acid Soybean
Myristic acid (14:0) 02
Palmitic acid (16:0) 114
Stearic acid (18:0) 46

Oleic acid

23.

(18:1) 34

Linoleic acid (18:2) 52.2

Linclenic acid (18:3) 7.1

Arachidic acid (20:0) 0.2

Beheni .

ehenic acid 03
(22:0)

SFA 165

UFA 82.7

SFA : Saturated Fatty Acid
UFA : Unsaturated Fatty Acid



Table 8. Fatty acid composition of phospholipid of soybean (%)

Fatty acid Soybean
Paln(ligtg )acid 912
Sbe?;;igczo';md 55

o
Lin(zllesi:cz)acid 543
Linolenic acid 60

(18:3)

>
ft
L

o
L
a=)
Iy
£
N
o
WE
ook

ZFg A3 Zd3= Table 99 2o T9 oprlxeid
& aspartic acid, serine, glutamic acid, glycine, histidine, threonine, arginine,
alanine, proline, cysteine, tyrosine, valine, methionine, lysine, isoleucine, leucine,
phenylalanine 2. & 17%0] 2A 54|, o] 3 glutamic acid, aspartic acid £2 2

vl A L Ao @ el Aspartic acidE 1649 mg/g protein®) $HFS e

Wwom ILFoi= AT opujiAtollt Fo F2 opmjAlql lysine #FL 565
mg/g proteinel ATk Fd 74 AA FHso] e o9 x4k methionined] RS

2 JEY 3 20 2= cysteine, histidine 22 AA YERRT
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Table 9. Amino acid content of the soybean sample

(unit: mg/gprotein)

Amino acid Soybean
Asp 103.1
Ser 280
Glu 1559
Gly 372
His 22.2
Thr 260
Arg 574
Ala 382
Pro 422
Cys 5.7
Tyr 29.0
Val 43.8
Met 29
Lys 565

Ile 427
Leu 64.2
Phe 43.7

Total 798.6
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4) 98 F F4, A4, W9 isoflavone TF
Zo 2AE F2 isoflavoned FL FF R Ao} wt gt dEbdd
%22 isoflavoned aglyconeQ! genistiein, daidzein, glycitein® 159 £x% 23§
aEAER 127H] A=t 284 gtk HPLCE ©1 439 isoflavoned 43t
WL A8 malonyl, acetyl F =3 A2 P Qo] AH ENE F d= ¥
2lgto] glo] ® APNAE Wangst Murpy(1994)¢] & B asto] B4t
Isoflavone & 224 d2EZAcZ FHA FFAZT2A 53] F7H T ®wel &
g5 Atk Fol FH" 32 isoflavoned daidzin® genistindl, ol&L WHF
W TjREo] 98 estrogen T+F FAHAIQ daidzein? genisteino 2 AFHHAY, T
o) %23 HAntd] BAsE YRR ol AASI] HF A7t AEH ot
(Okubo et al, 1992), 9 AEA5FE (isoflavone) S F AAle] 7|5 AEE WE
of 5dg #4o] gt
2 F249 % isoflavone FFL Table 107 7o) 7296 mg/lW0go2 FF 79 A
o] JEIAY R hEE glucosides FEHZ SA3 Yt Anlin at al.(1995)L =2
Z9]9) ZEoA isoflavone FFo] %1 FAM Fuo] Fo| isoflavone Il ¥
o HAolgln BR3E R, ANEF1996)L =T ol L2PFA isoflavone Tl
e Aoz paagy waA Fyo Az FARGE I FFTojEE AW
7 Fahndio) wel st el o $AFY FF EAol A B9
soba BodAch F4 AA isoflavone ¥ Fol F2 6 ”-O-malonyl genistin, 6 ”
-O-malonyl daidzin 2 6 “-O-malonyl glycitin®] Fei2 80% ©]4& AA =4
acetyld® Fel= % &t 22y} malonyl FEAME G BHAstd 4
A FAZ Ago] Aol ol AT, AAFAINY B¢ T FFolHR
ARG et & SE7h % Ao FFo] 955 ¥ YHEEE UEHEH
= A7 oz AnAstn Yok e FoA 9 dAHQ isoflavones
genistein, daidzin® ©}E£¢] aglycone$) genistein, daidzein® 2 £ =+ it
2 %4% whole soybean, ®iZ(hypocotyl), 2 A (cotyledon)2Z W]
isoflavone @S EAg Ax:= Table 10, 113 120 Jelgld. w59
isoflavone &0l zdel isoflavonedrFrrt Eskoh wEHa Aol AT
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R

isoflavonee T 714 2 oE fdadd g3d FHE Aojgs B
(Tsukamonto at al, 1995)9} o], wWiZ<9) A% ARt #39 JIF& AA 2

1EEZ isoflavoned A= 71Zo] EA4steletn Audrh wabA
552 53 WS isoflavoned % FHAA e EAR o8Nt
2883, 2 5% F AFEY FA X ARS 28 & isoflavone FEE AY
AX AAXNA FAF HEA WES AYE 2o ol &3E AET e d AR
BATKAR T} A4 F, 1996).

=

=

Table 10. Isoflavone content of whole seeds in soybean (unit : mg/100g)

Glucoside Malonyl Acetyl Aglycon Total

Variety
Din Glin Gin Din Glin Gin Din Glin Gin Dein Glein Gein isoflavones

Soybean 334 12.0 433 1741 201 2338 143 49 nd 76 26 83 4079

Abbreviations: Din, daidzin; Glin, glycitin; Gin, genistin, Gein, daidzin; Glein,
glycitein; Gein, genistein; tr, trace; nd, no detected.

Table 11. Isoflavone content of hypocotyl (unit : mg/100g)

Glucoside Malonyl Acetyl Aglycon Total
Variety

Din Glin Gin Din Glin Gin Din Glin Gin Dein Glein Gein isoflavones

Soybean 4255 4414 1119 13511 532.1 3778 251 289 tr 748 577 262 3453.3

Abbreviations: Din, daidzin; Glin, glycitin, Gin, genistin;, Gein, daidzin; Glein,
glycitein; Gein, genistein; tr, trace; nd, no detected.
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Table 12. Isoflavone content of cotyledon (unit : mg/100g)

Glucoside Malonyl Acetyl Aglycon Total
Variety

Din Glin Gin Din Glin Gin Din Glin Gin Dein Glein Gein isoflavones

Soybean 424 nd 678 1158 49 2116 163 nd nd 92 23 122 4825

Abbreviations: Din, daidzin; Glin, glycitin; Gin, genistin; Gein, daidzin; Glein,
glycitein; Gein, genistein; tr, trace; nd, no detected.

Isoflavone] &% hypocotyldld €53 A el =3 12719 isoflavone
isomers 7}$¢9 malony type©] acetyl type® aglycone typedl W3t EA X
FASS AUt dFE ol8std FR 2 FHE AxY AB5 T A =
o} #4 Fol isoflavone A& fFrEol doldvh watd HF AF 9 isoflavone
&2 =A3 438 Table 139 Yebi A

Tablel3.Isoflavonecontentofsoybeanproducts

Isoflavone (mg/100g)
Product
glycosides aglycones total
tofu 43.2 12 444
soymitk 65.5 2.3 67.8
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5 &eud #F

Az &Elangd FFL HPLCE olg3td BEAsen, &aude sucrose,
raffinose, stachyose®| ##& 3533t915 71 3= Table 140] Yehgich
Selude A”d B& FuEst 70%0lsteln, AL £t BAE #3147
H, AT T fdsita dEA v gad s FAATH, W) 58 $5hA7)
= A Al FeAbE] A4S AAEE 59 FHE AR dE Ao &
HA Ao A5 Fdd g9 784 29 F8 AEL sucrose, raffinose,
stachyose ¢} 2t} Raffinose, stachyosel= & Mut opel A8 F8 Y3
=¥x50] ow, 53] legumes] TF #H5 o . & %)= stachyose’} o
4%, raffinoseZt °F 1%, sucrose’t % 5% EAscta 1B 18 HKennedy,
1985). & A3 A3 A5 F &elnF FFL 103%= et

32
8

Table 14. Content of oligosaccharides of the soybean (unit : % w/w)

Variety Sucrose Raffinose Stachyose Total

Soybean 51 13 39 10.3

6) 98 F F4, A4, W=E9 phytic acid %

& AdEA A3 43 B9 phytic acid AT E FAS A7 FH 102.7%9)
AFsAch diFe P9 (cotyledon, hypocotyl) phytic acid 33 BA A=
Table 153 Zv} F4d AA Y phytic acid TFHL 2.17%<1¥8h. dF9 phytic
aciddl digle] Latta 5(1980)2 1.8%9] phytic acid’t &85 ¢
3, 7l A= diFEol phytic acidg AASE Aol BL REL AAsn
ol 94A phytic acid $% ¥4 Ago] o] FojAm o I tFolA 135~
267%9 A2 2xIoi Buste] B A¥y ned dHE 5y

Aty B
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Table 15. Content of phytic acid in soybean (%)

variety hypocotyl cotyledon whole seed
soybean 0.99 2.35 217
7) Saponin %

2 saponing group A, group B, group ES Al groupo 2 FEHEH £ A3
A = saponin &%ZE group A%t group Bol sl HPLCE2 ¥Astd 2 d3tE
Table 16, 17¢] Yehidch w33 AFAA £ saponine AFRTE WFo B
& o] 9&e B F AArh wWEY F saponin FF-E 5596 mgo = ERGT.

Table 16. Content of saponin in hypocotyl of soybean
(unit : mg/100mL)

Sapogenol A Sapogenol B Total

Soybean 38.99+2.48 16.96+1.29 55.96+1.19

Table 17. Content of saponin in cotyledon of soybean
(anit :© mg/100mL)

Sapogenol A Sapogenol B Total

Soybean 0.54+0.08 0.27£0.04 0.82+0.12
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2. 3% Wy o & 11S proteing 3F&

60

BN
(o]

Recovery %
N
o

DwW Nagano Thanh

Fig. 4. Recovery of 11S according to different isolation methods. Full fat
soybean flour was used as the protein source. Recovery percentage is defined

as (recovered 115 / total 11S) x 100.

1) 118 protein® F& W4 vl
AFERE 1S proteing FEFsted Aol F2 ASHE W2 Thanh

method, Nagano method, aqueous extraction method % 37bA°olvh zF

9 2% 548 AHE ZAHRS Fig. 494 JEHI Y. Thanh methodst 3F
g o]l &3 & U

(aqueous extraction method) B a <=&o] 28-32%=
1} Nagano methode F8&0] 43% A5& vluw? ¥A uvesth Defatted

soy flour® ol €&t 11S @M aAS F=% A% full fat soy flowrs °]&%

_76_



Aok 2ol AR S vdeEdoy, £4& ZE A 3ol AutHes
10-15% 7t =A Jebgcl (Fig. 5). ®@ekA aqueous extraction method&
71ek Bl wlste AN, AARon, £&AA FUANE I Y
vl st aA BiA ohysrng, o] Wyo] 11S proteind] FEA °l& =AU

80

Recovery %

DW Nagano Thanh

Fig. 5. Recovery of 11S according to different isolation methods. Defatted
soybean flour was used as the protein source. Recovery percentage is defined

as (recovered 11S / total 11S) x 100.
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Fig. 6. Recovery of protein from full fat soy flour according to precipitation pH

2) pH7} 11S protein F&9 v)X= 95

Precipitation pHol @& dlF@#®d9 =&& pH 35-45944 7P =4 dee
1} (Fig. 6) pH 55 ©l&9 A= 11S protein °]9)dlE 7S 5 contaminant®] 33
Fol Z7Astez sl¢d @AM 11S protein® wEE ZAsHA @t mebA
11S protein2.@ FAE TR E A=xddr] YA = precipitation pHE 642 FA
stefob e oW TwWA ) yieldi= 15%° sl &t Defatted soy flowrs 482
e 5 7% pH 649014 11S protein® F&& 42%=2 #2435 71
o] = defatted soy flour® 72 $- full fat soy flouret &e] xjubo} ok cwjzge)

Zo] ¥ ¥4 @] & RAer Alsdd (Fig. 7).
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Fig. 7. Recovery of protein from defatted soy flour according to precipitation
pH
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20 f —o—Fird pHfixed0 80
—— Find pHunfixed
O { | ]
6.5 7 75 8 85

BExtraction pH

Fig. 8. Extraction yield of protein from defatted soy flour, at different

extraction pH, with and without adjusting pH of the final 11S solution to 8.0.

pH 6494 precipitate® DA ZHFFE 3 9RFAE &aAN77] HAstq
NaOHE #7lste] g gollo] pHE 802 AT 299 NaOHE ¥4 &2
AS-E vlasdh. dada el o] oA gole] pHE FrIE WHE B
o] 1159 &0 FA veydd (Fig. 8). webA 11S protein®] E#AAQ F=

S 93ted M raw material 2 defatted soy flour® AR&SIH 3, 11S protein®
selective precipitations 98t FE M9 pHE 648 #AsE 2™, final protein

solution® pHZ 802 % adjustdte] Al85 Fn|skdc}.

£
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3. 7% Az 9% A= A%

D 519 74 &5/t F5F&4 A= 9%

2 A¥e Fad Suawae gt oM MAAdE HAe] FFEUAY
S50 A5 Aow Ba@Th 90T, 8T, L 80TAA HEAHE Friaya
e gaA A7t 8 aggregates Yot BT olgelA sdd FrigHAe
aggregation A4S Holx &sith (Fig. 9). old A4AY F¥9 FE &% A3
9} rheological properties Fig. 10 ‘;’! Table 187} zt}h wWebd FH& Ax37]
gt e Fus SToA 7tdste] diFayde] dude 4ol Aol o
Sl A9 agoregationd] WL S pretreatmentZ UERRTE o] gk 22 Yyl 9
3§ ARY F¥E FE FaF 1o F=HL textweE A 4
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O £ 1 |
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Termperature (°0

Fig. 9. Effects of heating temperature of protein extract for 20 min on weight
of tofu formulated.
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a) i 1 i i
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Terperature (°Q

Fig. 10. Effects of heating temperature of protein extract for 20 min on water

content of tofu formulated



Table 18. Physicochemical properties of tofu formulated

S5 (80T) FH5 (8T) SH (90T)
i
ardness 429134.43 560694.57 512011.22
(Dyne/cm?)
Adhesivness
105 106 73
(%)
o
stveness 9706 16.322 15875
(%)
Sprigness
1318 36.36 9588
(%)
e
“m(m;“ess 107.89 176.26 100.63
g
Brittleness
o 6.99 5975 %55
2

Fig. 112 &vTdA 719 Azt me& F39 AYFE AR 4ot
Maximum quantity® 971 dstdgr= n g 5-1287+F JtgstE A9
prerequisite3t Jt}. A Fule] 7} Ajzho] 5% ol&d A diFa# A ¥
o) 223 Aojupx Yol $TAE HAsFGAE ©A ) aggregationo] LA EHA|
@e Aoz Ueyt

o
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O | { 1
0 5 10 15 20 05
Time (min)

Fig. 11. Effects of heating time of protein extract at 8C on weight of tofu
formulated

8ol water content® e ik FHel 7t
1-10% Atold AS$ AAE FHo water content= o 80% FEJ O 7HE A
Zro] 10%-S 238 AL dF &MAe] overheatingol ©j& Ao HoH ol
Polx F39 water content7t ¥l HATh ol @¥A subunit Abelol B
= disulfide bond ¢ hydrophobic interactione] t¥ A3} water molecule AFo]€]

hydrogen bondinge A&isl7] W& Aoz dAddArt

i)
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Fig. 12. Effects of heating time of protein extractat 85C on water content of
tofu formulated
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2) GDL9| 7ol 54 Axd nAe 9%

300
250
© 200
g
5 150
=
2
= 100
f—
50
O i i [ 1

0 5 10 15 20 25
GDL Weight (g)

Fig. 13. Effect of GDL added on tofu weight (defatted soy flour formulation)

GDL®} @7t %9 formation Alolel #BAE AP GDLY H7bako]
St} wet Az TR RAe vEsA Stsged 12 g olFRHE A
dd TR g2 A4S S 4899 (Fig. 13). GDLL %2 £Xd14
gluconic acid® a5 o] F¥WA-S iscelectric point precipitation] 3 &3
g Fske Adew Jdejdvh GDLO %ol 10 g ojatd A% acidy Aol 28

3hA ekob 249 4ol AR Ao werAn
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Weight of Tofu (g)

250 ! | L L i
0 10 20 30 40 50 60

Oil Weight (g)

Fig. 14. Weight of tofu formed according to weight of oil added to protein
solution 60g/1700mL (deffated soy flour ©]-&)

Agf A/F wse hE AzE TR PAS AvuE A4+ 20 golA A7
B %o FRoh A4HAY (Fig. 14). F9 F 4R 53 ogd e
AW olmz Fre Az aua olse] Agol Bastch £ 2ol 3)

oz A4A¥d, Agde F
29 W5 D texture® FPAAEU FLG 9T @vh AR Awge] %ol

20 g ©l F e AL 23y AdiHe FFS ZAT

o] x}8FAL protein matrix Atolol AE T Y=

[e]]
=

O
o
ox
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Fig. 15. Effect of GDL weight on hardness of tofu

59 hardness® GDL9 A7t o) g3 w=vh GDLY A7 5 g2 o
P ged F571 whEo] Few ojd (Fig. 15 F4%9 hardness= 80,000
dyne/ecm’® o] th. 1 ©o}4}e] GDLL A7}t $39] hardness® 80,000 dyne/cm’
14 60,000dyne/cm’.2 Hol XA HoY F74 GDLS A7t dsteAM =

39 hardness= YAY FEE FAHE FPE By

N
)
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Table 19. Colorimeter characteristics of tofu made with soybean flour with oil

supplementation
TR O0g) |5 HF Q0g)| T N (200 F N (30g) | % ¥ (60g)
L 73.68 7450 75.45 .11 75.33
a 9.02 8.86 8.99 9.77 934
b 9.34 8.34 10.13 11.05 961

2718 $nA9 o] Frhghd wra F5-9 whitenesst 571t tH(Tablel9).

Table 20. Rheometer characteristics of tofu made with soybean flour with oil

supplementation
T R (0g) |F ¥ (0)|F ¥ (202)|F ¥ (30g)|F ¥ (60g)
Hardness
N 50767.46 70562.03 74032.54 57436.83 48672.06
(Dyne/cm®)
Adhesiveness
-2 -1 -1 -1 -1
(g)
Cohesiveness ‘
17.79 14.49 15.38 11.37 10.27
(%)
Springiness
3245 54.01 4773 38.43 37.35
(%)
Gumminess
(@) 3255 37.26 3H.67 29.55 33.21
g
Brittl
" ( ‘;"ess 1868 2765 2092 | 1247 13,54
g
Ayt R0l At wE 539 rheological characteristics® Table 209 eRU
Atk A o FHubEEo] 10-20 g W A ddd FRUE AxHAY Frel o

o]

o) ARE

=

o

7t Ay A

le]

d FRE usenF o A AEE HA
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Fig. 16. Water content of tofu according to weight of oil added during
formulation process 60g/1700mL

A2

£79 Fo] 20 g9l
o (Fig. 16). L o] 39 A&H/E At Axd
TR A E water content’t ZHAstEd olE EE & 9 Awo] FHEAH E
Exp Abole) Agg wWalsy] diEd Jehds Aoz dddd. Wb quality
7t S5 TR Az YME diF Y9 O FHET o AgA
ol S8 AAYS veEra ok

Defatted soy flowrS o] &3] Ajzxg FHo ZH¢ Hskd
o
AKX

A M e TERES B
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Fig. 17. Amount of tofu formed according to weight of oil added to defatted

soy flour solution with protein concentration of 3.5%, 1700 mL.
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Fig. 18. Weight of tofu formed according to weight of oil added to 11S protein
solution 60g/1700mL

1S @A o] &8 $39 Ax A9ole AWAS 20 g AASHAE o HE B

o) TR AZxHJG (Fig. 18).

flo
02
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Fig. 19. Water content of tofu according to weight of oil added during
formulation process 60g/1700mL 11S soclution.

1S @94 o83 F¥ Az AglE 4L 20 ¢ FAHAE W A &
& #Eg¥e na (Fig. 19).
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Table 21. Colometer characteristics of tofu made with 11S extracted protein

with oil supplementation

¥ 0 | FF A0 | F ¥ (202) | F ¥ B0g) | ¥ ¥ (60g)
L 80.26 81.26 8125 80.74 30.33
a 6.04 5.08 5.77 6.00 10.49
b 11.04 10.24 9.52 10.11 7.96

11S proteing Y82 3o WE0JI FH) glolM % soy flour tofur} soybean
tofus} 22 AAE B4
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Fig. 20. Rheometer characteristics of tofu made with 11S protein with oil

supplementation.

1S @Wds ofgst wE TR S HsS Awdd uwep Fhe
rheological properties®l] Ztoj7b Q= How epydeh Ao 271 20 g o
7b& %<& hardness® R AW (Fig. 20). 1 oJ4e] oile #Arlste] Az TR
hardness’t #48tE 3oz yehygd, o) e o o] @A Alo]g)
interactiong A3tz vtelvE A9 A= Apmdr

_96_



500 7
cha
S 30 |
g
5 A0 1
[TI.
o
T

O 1 ! ! 1

50 &0 70 80 D0 100

Coagulation Termperature (°C)

Fig. 21. GDL @7} 2%l B2 44" $29 2 (95 CAH 087 §4 5
7 o)A gdl B7h)
9 $ud YL vIAE AT wuAe) Wy A, SuA As

HU o ofg

(54

2 SnAe] F Fol Ak Defatted soy flourE o}&sto] A=x3 F¥Ho| A
SA AP dajo] wreh gl 2 GDLO FAZE 74zt 20 ¢ 2 12 gol A AH
B T AxEREE FA%AT (Fig. 2. oW mAle) #/h 2R
70-80 trb b Adstgich @9 diFdyRel $uHs Ystdde @A ol
MlEl @ wWade] gojof stnz ¥ 49e dedM GDLE Akl GMA du
AL 95 CAlA 2087t denaturation A} it}
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Fig. 22. GDL 37} 2= @2 AYd FRo) 2% N5} (95 v 2087
A ¥ 2 XA gdl #7h)

oo

A A7 &

o
il

o e ¥R FERIW s AWE F7 30 cAN b =
< ¥r&e 2Ad (Fig. 22). Coagulation temperature’} 32 2-$- @R A}o
9 interactiono] F&aHA o} 3L 2E Tz Ao Azxdtd B9
entrapping®] AWZ FAHA) & Aoz Addn o} YF =& 7/1d 2%
A= HEd  protein aggregationd] 913 protein molecules®t water molecules
Atolol bonding A s of} 2 Aol yrhbs Ao @ Alzdut
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4. ¥3-9 o|3}3t3 54 %3
Azd 7539 28%, ash §F 2 992 FFS& Table 22 7 Table
239 e AT

Table 22. Water and ash content of tofu”

Variety Water (%) Ash (%)
General tofil” 7352 . 0328
Huktae tofu 75.66° 0.34°

Germ tofu 68.07° 0.45°
11S tofu 57.92f 0.12°

YMeans of three replications. Same letters in a column are not significantly
different each other (p<0.05). ? coagulants: General tofu, GDL; Huktae tofu,
herb extracts; Germ tofu, GDL; 11S tofu, GDL

Table 23. Protein content of tofu”

Variety Protein (%)
General tofu’ ) 45.44>
Huktae tofu 54.89°

Germ tofu 53.82%
11S tofu 45.15°

YMeans of three replications. Same letters in a column are not significantly
different each other (p<0.05). 2 Coagulants: General tofu, GDL; Huktae tofu,
herb extracts; Germ tofu, GDL; 11S tofu, GDL



3) FHe) AE

22 4EE w2 24 AE Table 249 Uehhglch ¥ a@E 420~
4422 WA BRI A9 =@ AEE UehlE b 1036-10592 3
AHE foH AolE nn FHTEFE F AAY ol olFs] W) 6337
2 §980] Aol g nolr oJFA WA ANFY agke FHQ Aol
Bolo -078% 7% WA FAARUG. bRe welTR 13552 7 &A B2
A RE TR §949 Aol wolw SHFYst 173% 4572 1 @A
B 7} 9k,

Table 24. Colormeter characteristics of tofu”

Variety L? a b
General tofi® 7751° -0.78° 12.72°
Huktae tofu 63.37" 9.10° 773

Germ tofu 7953° 2.55° 1355°

11S tofu 82.13* 276" 955

YMeans of three replications. Same letters in a column are not significantly
different each other (p<0.05)

21, Light scale (100 = pure white, 0 = black); a, redness (+100 = red, -80 =
green); b, yellowness (+70 = yellow, =70 = blue)

3)coalgulantsi General tofu, GDL; Huktae tofu, herb extracts; Germ tofu, GDL;
115 tofu, GDL
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Rheoclogy Graph Report

Fig. 23. Textural characteristics curve of General tofu.
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Table 25. Textural characteristics of tofu”

Hardness Adhesiveness Cohesiveness Springiness Gumminess Brittleness

(Dyne/cm®) 03] (%) (%) {(g) (g)
General
enerd o16081° 102 9.82° 1391° 3407 473
tofu
Hukta .
¢ oo 178 7.48° 7.34f 27.34f 2.10
tofu
Germ  ogoaspe ~289° 437 5.72¢ 26.52° 1.35°
tofu
I 1 S be a d e b C
oy 419 114 9.88 10.30 67.48 6.74

YMeans of three replications. Same letters in a column are not significantly

different each other (p<0.05)
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FFs 54T AT Fig. 24-313 2 94 A599 g
&S v E3 Y general tofu, 11S tofu, hypocoty tofu %02 Tl 3aFo)

2 2 yEgon ¥&d AFoew ZiteAY Asdc pHE 2~122
% buffer §9& 0] 8¢ YL pHI 4~59 $HHY o) AL FAAF =

I GRS Bol FEA] I FFL pH 494 7HF HAUTHE pHt EobA

E A% T/ 0~6 M F59 urea $9L o] &8 APL urea’t TYA
©} hydrogen bond (& A3)E AAAN7 AR 9] 7} EAE F5 99
Sud g A2 9T 9HA Fgh 0~1% FE9 SDS £9g o8
d3L& SDS7 @A 9] hydrophobic bond (254 23S AAAIIRZ L9 9
57 ®olASE Fe e aia @RS AL F718tdth pH 8 buffer, 6 M
urea R 04% SDS €944 0~02 M9 52 DTTE #7138 £92 o] &3 4y
< DTT7t @929 disulfide 23& AHA7I22 353579 §odo] Folt YU
Y4 57 woldsE AT vMa g% wF A FUkstgew pHS
SDSEY o B& 9%g nxd 04% SDS &9%9 0~02 M9 ¥E2 DITTE
H7tstae pHE 83 122 @& &4 o] &3 432 pH, SDS 2 DTTY 43 %
o2 BV BoMEFE A% Tkt ded uud o] 6833~7892%
7HA UErston] pHE 2 buffer 93 o]43 A48 pH 8Ett pH 12
AM o Fol vtetgtt. AdAMom TR gwde 9o 4¥F A FHA
pHY F3FE weow 3avxe A4 48 disufide 230l & Egd= Aoz
WeRga 23720 4 ARE A FeA gt Ao ydeu 3FFI TR

EF g 35 fAYS S 29
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Fig. 24. Solubilitation of tofu protein at different pH of buffer.
@, General tofu; @, 11S tofu; A, hypocoty tofu
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Fig. 25. Solubilitation of tofu protein at different concentration of urea

@, General tofu; €, 11S tofu; A, hypocoty tofu
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Fig. 26. Solubilitation of tofu protein at different concentration of SDS.
@, General tofu;, €, 11S tofu; A, hypocoty tofu
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0 0.05 0.1 0.15 0.2 0.25
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Fig. 27. Solubilitation of tofu protein due to different concentration of DTT in
H:POs-NaHPO4 buffer. @, General tofu; 4, 11S tofu; A, hypocoty tofu
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Percentage of protein solubiilted (%)

O i 1 ] 1
0] 0.05 0.1 0.15 0.2 0.25
Concentration of DTT (M)

Fig. 28. Solubilitation of tofu protein due to different concentration of DTT in
6 M urea. @, General tofu; @, 11S tofu; A, hypocoty tofu
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Fig. 29. Solubilitation of tofu protein due to different concentration of DTT in
0.4% SDS. @, General tofu; €, 11S tofu; A, hypocoty tofu
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Percentage of protein solubiilted (%)
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0 0.05 0.1 0.15 0.2 0.25
Concentration of DTT (M)

Fig. 30. Solubilitation of tofu protein due to different concentration of DTT in
0.4% SDS (pH 8). @, General tofu; 4, 11S tofu; A, hypocoty tofu
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Fig. 31. Solubilitation of tofu protein due to different concentration of DTT in
04% SDS (pH 12). @, General tofu; 9, 11S tofu; A, hypocotyl tofu
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2) FF A4

THE AT ATAA AZAAA Ao A wE AFFo) ¥Wsl= Fig. 32
o 330 Ueliie. dRFEE A Aol AAEFE colony FE FHEHL
o AREERGA 713 Bel AU 11SFRAA colony 71 7+ AA e
Bt AEFLS nAEY Qo2 RAA He 9oz AFAAM Bus= F
T A2 Edsta Jed d24A 23 g 25 A3Ue] dFEAE
31 @

B¢ AF2rd fE T HEAS nwsiEd 4T AT £ A9
A3 FHEg o 28 AFHYR colony?] 5 O =gA F7HEAEE oA
< Aol mAEY ASE AN FdAEta Y (Frazier and Westhoff,
1978). Champagene et al(1991)2 4C ¢} 25T A FRE A331AA nAEQ] A
& vESRE BCAME AR gl sHFubel 109 CFU/gol Eg38to
AR, WA 4CHA = nARE AFo] =7 159 Fl 108 CFU/grt
Hol AF2EI ¥EFE TR AZAYe) Fadgm sdew Grover et al
(1983)2 oJHANBNE AZLEE FEFF BEH0 FYddn o v
AEE 2d

- 112 -



—
o

0]
T

Log (CFU/g

1 2 3 4 5 6
Storage time (days)

Fig. 32. Changes in total microbial count of tofu during storage at room
temperature. @, General tofu; €, 11S tofu; A, hypocotyl tofu
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Fig. 33. Changes in total microbial count of tofu during storage at 4T
@, General tofu; €, 11S tofu; A, hypocotyl tofu
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& F59 gavlEoln. 2y HeFole ¥
SaAe] 323

gHE zhabsta oo @8 Aok T &E, ¥, 89 Ax § oA A &
FHQQ x=0] HAY $nxAL vhEo] Fojo} 3= Aotk diEA M HEst
FRE g7 FEAR SEYE FRoW, AN AEsE FrE A 23
gad FRolgt, ez 7 SuAe 4AL # oj&dd 9 TR F

2 BE 4 AT T B0 AFAEA FRFFS WEHIN FRANAHL A

And, $uA A7 @A B N9 ol UF BE AL 2 5 Yo 4

O

B3, DWLS HAPBAEL BE A2 AYIE #F 2FHAE A
ok w239 o] A FW TR nfd %g PojmAF vk aFe
439 Wrhge TS % By

o Anke Ao B =7 Hxe 4] T ¥
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TRt E + g4

FEavEeA dubdoz Bol ALgdE FY SuAs $dw, dsviavie
EFALIEGE, dadETY ddEH 2AES EFT B

1. 337+ (Calcium Sulfate)

(CaS04 - 2HO &2 172.27)

Ao} ARFEEolnt. (§3A FYA TR LEE dB0THET A7)
g Axye FAUEEY] §dd dstz@gd] 48 WSAA s
FAAUA AR AA7E FAEEd AANRE 9 Fastd vEE wyol
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ABEe A AN RS AT, of HHAMN A SHsE FEHAol
goiw AFAQ Bk 2R FHE 3 AW 9 FABEY A
e Aol 2FP YARY ARAoz Hj| Eojith FUBHL Bol H0.25%
A gy oz, o e YA As FHE vsd AEE) A3
53 &0 Solgo] AelLe] AN B AW FAHEL BF
dEojd), fed £ 230 PuAIAR & £ 37
gz $nAF /M AEst: Aoz AZar. ady Fie %e gomz
A3 -GDLEH E¥a] Agsts drt gk dde HAFRAD HEdA 3
2He ANz Qs AAse wed, FuyEez A AR 4AY
ABgol ARRZNER SLYYAEAE A489 B2 BHY F2 IFY
ok, 3ol ZEo] B oIRE upz o] WEoln
- o) AR
HFol o] RKRAEES ol g AR U FHELEEL FNTH
b Agam, A% A B 5 Qe F AW He A Fo
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2. 93v} 1% (Magnesium Chloride)

(MgCle - 6H:0 ¥+ 203.30)

ool B A4 fdolz, ¢l T xZojh(SnA FYA T

2EE 5~80CHE AF)

AYA9 BAEA o) FARol Fairladiwoln, A4 dEoA Yrtele

3ol 713 ®ol ol gHx AE AV E vk ¥ FARAE YitElE vt

SEeRyg 92 # Yoz Ra(@Roz Adstn u. o] RARK)E 5

& FENFES dgetadlg Yol sz, vEd 2A & DFE dseidlw

olg} @} AsviadlEe ko] Auty £ute] glow, nzlom AF FHE
HEQRS W E0E Y 5 vk 2AANdCE A FAER dojl A

adigel HA 59 FEHEAE $EE MEwToR A AEHIE oL

doh 2y 2F dsn Jt d3tadlg e AAVE olFolxl Aow deld

EAE oprh datuavled 540l ol AwE duHz PAstd =s(GLA
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S48 A FHEANC)E UHFEFAL olgdte] AARFLE 2 EEAES
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2o FHAHYE SqHE)E TR 580 A& W 14871F FHI 2 Ya
139 dgrtadigde T4 45 FEA AN Aoty BAFI FHE
=7g gol 108 $Adn, UrR 132 TR Zddd FFuA 420%
Z+ AAF AEFRES AojFa hA] HOEZL FAFY FrtaES A7)
£ oAd" 7Huasn.
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3. 25 3% 9 FE(Glucono-5-Lactone)

(CeH1o0s A+HF 178.15)

W)l AR e APAELTZA WAL A, e JAst fleH ste A
&4l @i olo} o7 A%g EdAth(S$aAl FYA FHY £xE B-NTAHE
7t Agsttt)

GG EL Ao & $aukgg Ik FFIxTEHFELS 29
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CIFRAFR)EE Bued $olan, dstns, dstadese $54 S
TR, ATRE R4 AL $yE wsid goldn. FFaxYERES
BE S B8 ¥ 4 e AFYY SRACIE stk o] $uAET AEL ol

gote) MEW, BAFHELR W] WE Guro] glov], Bo| xo T
Agtel FrhsE ALge weith vpe Bol ko ALgajel @k TR SIS
& @ mpAe] Fome TR $22 Y 2% wAE FHE UE %

Moz g guAs EFse wol Agdrh

4. 493tz (Calcium Chloride)
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(CaClz - 0~2H,0)

walel A4, goju], 22, de] i B2 A YAt Qth(SnA FHA F
#9 &EE 5~80CAHEN AFst)

Zo & =i BFAo] Hof gy TRy wEojdth xR FHAXA A
$£53 Y AVFRAZGE FR £8&9 Ba5Y oFE Bol AHSHI A
ot} R=SL AnAEo] BFUFE FRE AIsn ] HEolth ¥ AE
AHE GEF FTRES HNIHEDZ FFRE 99d FRAZA O A &
Faiel AEAIE Bk FEAH Aol AT BaA AR B}
gt dagae AHEFE diFol giste 29t A2

5 5#SaA
AstZw, dstrtadls, FA2E, FFAE
g - hEste wEG. AsRE, davtadee £549 42 Y3, FFIET
HHED F4dEe Aage) 4R Qouz o5 FAL ogstq A7 7t
A BE{EIAAE BHE 5 Uk
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D) MEFRCIFRATR), ARFR AHF FF Sas ol
D) dsbubavige) @Ae) nasel, gulst da @l govl ¥t g ®
Sl 37 wEolh

E@q&aAI

OHERE

Fa7% 54%, ISt avlE 26%, TANUEF 18%, 78 A ELA 2%
@AHEHF - T 1129 35~45g(L L5 : 70~85T)

FHEE 10~11%Y ol ) Fe AEHR, FREE 8~9%Y Wl
e} Fuek AN ALg

@84 F9 : FHA4ol A weA) AdAse] uB

@REY Fo) 1 Wad BEFD, AE F JFE WEA AR ) Eo
OF F ()

D) B3, TR AYE F¥ $AA ol

W} @EglE $3k BrEe

o) Gshuladlgere A8 A Buh guEsk 3 FEst 9= $Ro wEe) A
o},

) FxAol An ASEY] §old Ao Fdo AW T wEoAL,

e

&AM

3]

QU84 E : A-GDL 26%, &ibzhs 45%, QAsbelidle 20%, 718 AF24 10%
B-Geo] 45%, #bzg 30%, datetadls 15%, 71E AEAA 10%

QAR ¢ R 1L o 3~4g($51&5 70~80C) Bl 9 ol WFE AME
sha, gaf=d vpE Apgsh

@rEg Fo) 0 577k He Ro) wysty, ASF AR wea A wBE,
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7h dstutadle 39 FoE Ad e 0 94
) EAe] tgAo] $58m, Foo] §o]d Aol
o) o] &8 Qe F¥7F e
) HBERCIFRAFR), iR AR FuAolthl. F4A FF

ghobAl 437kA o dlated ZHz 100ge RVl @i B 1500mE 7hE F 24
7} B 2ol &9 2ZELS 4500mpmeE 3087 centrifugation 33
vacuum filtration & & oJie] HF volume? 400m2 ZAIAT FEEL 9
ABF A APl AHEsHAT

1. Bean powder 100g + D.W. 1000ml (%4 10% ¥ <)

2. Boil for 40 min with stirring

3. Add 4-5 drops of soybean oil When bubble is configured

4. Pressure Filtering of the sample with gauze, and isolate soybean milk
and bean curd refuse

5. Cooling test sample to 92°C, and transfer 50ml of soybean milk to
each beakers

6. Add 10%(v/v, 5ml) of each herb complexes to the test beakers.

* 2% bean powder 100g o tlal A& 2g 9 B|&E F7}
- Herb complex® £ AAto]l == (v/v)&E soybean milk
50ml(5g)el dia A5 5mle) wl&= M7}
- Control¢) Mgclk® soybean milk 50ml (5g)9) 2%(0.1g) &7t
(20% Mgcl: &< 05m! #7H

7. Shake each test beakers as soon as possible.
8. Stand each test beakers at R/T for 1 hr.

9. After 1 hr, measure pH & O.D.(280nm) of each samples.
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28 A2 Ax

4

dodat HH 2 FANEY x| 3] FRguA2AY 540l U 43F
o @Y Wb R 13% BA BFEL WA} o2 2002d 109 FERY
A AR AT FFAFAA Fhsel ASRAT Fhol olAe detAE B
E, 38, 25 2 ASE5A9 A4 4N AAste YPARE 83
o 3% G debAE @b 2 S0gol FHS 1500 b ol 2-3 AT %
LGN F28 F AAF olgstel 13 oukskn 8000 xgol A 1583
FURYF Y7128 40 nBSHATHt AFHRD 1359 BHBrAE B
BHE 3 150-300g] FFH4 1500 kg Wol 24z 0¥ F FPI(HS AT
MAN 28 T AHAE olgstel 14 olahstm 8000 xgl A 15% AU RF
47128 4Ce] Rustdvht S £ Anzugule PYRE Fo
et enlae o @obA 150gol FFHF 1500 b Wol 2412 0¥ B ¢
ARG F58 F S o g3ted 13 Anstn 8000 xglA 158
7 AN e T A7) 28 4vo] wBSAADH Az g

R S

T ot

F7% soybean flour®] vlgo] 10 : 10] 452 39 T4 10% FHAS e
o 2084 E B T Az d43da o 82¢ A=A Atk 10% FHAH
ghotAl FZ A Yol 91 19 vl &o] Y= A FEEE Z4Z FUE, F
Al pHEt & A g 1Az Bx & dA) pHEt S $3sn Sdoeg dEA3d ¢
2t} gelstel AT E AH(+++), F(++), 3HHE el

ofN

Ol

20% MgCLE control® 7|F8t5 A9} gelsts W5 AH(+++)olet shsich. ol
of 7 WokA #ZAL AAGd $HAZ sampleS S Hl@ate LAY gelsE

A5k,
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43 A} Table 1 2 29 2d. &, 29AE control?l 20% MgChot v
Y3, gelstE Rgon old nXAE 2P et FAA A YA}psiet
gel3tE Bl ematet Quixt FEES 22 pHE e JA3e} geldt §
%ol Wi Foh FAA By 29 A HE e AP A FYAF o
= AR JAESG gelstE BRIk 2 A9 wd A4S Jege g8
dRA FEEE VMY sample M= A3} geldtr YElYA 4 Aoz »
of @kl FEE pH A F¥E $aA7=d AddQ 932 1A A
2% A4HA @3 9T onjx, 2ujxt R AR FEES FRSIAR
ol &t a4 AA o5 HF FES nAFEES A FAE FR L2
A2 MdsA.
13%9 BEFFAAFZEL Jtsutdaioy 713 £L& R S5 S YE

%
F &% AF AT TF $RA Aol F5Y Aoz waHA,

Table 1. 43% 9 T Yot FEAE o] &3 FRIuA pH W3l YAz ¢
gelst 45 H7t

Al B sample pH [1br 33 & pH| YAI gel3} (Zgi)(}lr?fn)
control* 8.16 5.86 +++ +++ 2.712
1. 2 5.93 6.58 - - 269.9
2. = 5.50 6.64 - - 232.3
3. A4 5.18 6.69 - - 218.0
4. A4A 5.19 6.60 - - 277.0
5. &9 5.15 6.62 - - 254.9
6. 71&% 5.05 6.51 - - 222.8
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Table 1.-continued

Al # |sample pH|1hr 3 & pH| A3 geld} (ZS(SIn)fn)
control* 8.16 5.86 +++ +++ 2.712
7. A% 4.70 6.59 - - 187.9
8. 2 5.32 6.61 - - 302.3
9. ¥%%= 6.20 6.70 - - 222.5
10. &&= 5.21 6.69 - - 232.1
1. 9% % 5.65 6.59 - - 222.4
12, g3} 5.29 6.56 - - 221.6
13. W& 5.61 6.62 - - 279.5
4. B&=A 4.60 6.40 = - 244.7
15. % 4.50 6.60 - - 266.1
16. AkoF 5.23 6.54 - - 265.8
17. A= 4.14 6.23 + - 62.72
18. A= 4.11 6.52 ~ - 295.8
19. 2#% 5.57 6.62 - - 322.1
20. <} 5.01 6.53 - - 198.7
21. 20z 3.10 5.18 +++ +++ 2.321
22. Qu)=} 3.90 5.83 ++ + 2.986
23. 9A 4.78 6.57 - - 243.9
24. A9 4.15 6.61 - - 242.3
25. 23 5.81 6.62 - - 218.2
26. 93] 5.29 5.88 - - 288.4
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Table 1.-continued

A} B |sample pH{lhr $3 ¥ pH| $A3} gels} (23(‘)2']1)
control* 8.16 5.86 +++ +++ 2.712
27. A4 5.58 5.96 - - 275.3
28. #}oF 6.08 6.72 - - 266.3
29. AF-A 6.19 6.67 - - 213.5
30. 29 5.68 6.12 - - 243.5
31. FolA 5.28 5.92 - - 212.7
32. F& 5.64 5.58 -~ - 265.0
33. A7 4.76 5.76 - - 244.0
34. A4 4.11 5.82 - - 213.0
35. A=A 5.45 6.06 - - 284.9
36. EAMR 6.16 6.89 - - 200.8
37. 352 5.13 6.11 - - 215.9
38. ¥ 5.34 5.96 - - 219.2
39.838-2 5.47 6.02 - - 227.4
40. @4 5.01 6.09 - - 228.4
41. F32l 5.28 5.87 - - 236.9
42. Fo 6.70 6.82 - - 222.5
43. 37 5.50 6.21 - - 273.5

control* : 20% MgCly
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Table 2. 1339 B3 F2AL o]83F TR nA pH Hslel gixt3t
2 geldl A5 Ao}
oD.
H H] 51
p (280nm) -
No. 1 oA T 566 2745
0. Gel ﬂj + A .
A A
No. 2
© Gel 1t
No3 |B - 623 69.90
0. Gel ‘ft + R .
Noo4 |® % 552 2771
© Gel 1L . ‘ :
A A - cfg. & pellet
No.5 |’ " ] 659 271 94517 s
A = +
No.6 | . ® " 577 2.820
?l A} ++
No.7 | " 5.74 2771
q =} +
No.8 | . e 5.80 2%.13
Noog |® 7 * 5.80 2978
0. Ge] ﬂz i K .
4 A ~ cfg. ¥ pellet
No. 10 50 204, )
° Gel 1t : 6 P angq ae
A +++
No. 11 5.24 2.899
Gel 1L +
Noo12 |8 7 o 481 1624
0. Gel ﬂj _ . .
O A _
‘l ¥ cfg. 3 pellet
No. 13 6.48 176.1 a5 oo
Gel 1t -
A A +
control 551 2.899
Gel 1k ++
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AEL FAFEA 55(EA - FARFE X S £H)

L H&F (FEML) © () YIR/(EESRD). XA =(EWE) Ophiopogon japonicus
KER-GAWLER. [4A99&FChEEMZ)] A2WB)Y d=xF. 2 2=

F - AN - 273 B-sitosterol - vitamin AR Y] 24, (3) SFXAN(EERELER) -
SHEA o (fhgk 1Ew%)

DIIAGRE) - 333 HE830 A4x9 2L 32 Aot

D a5 (&R © a2 (EER\BE) - AAAN(ERIER)

DFEA (X)) : AxANHRE%) - EQkim) - AP - A G ) - H -3
) - AAF2(RE DR - 2 AL (EHER)

* HEE 2dZol= ATUY 4B, ANLABAA B AT P} 2E
dAAdSE s, FAdetn YA, AFASSAStD FHA )

2. 29 A (FBKRTF) : (1) 29AFL B v AUELAKT) Schizandra chinensis
BALL. (272h)9] A=A AxF. (2) citral 59 A - schizandrin - vitamin
A 249 €4 -vitamin C - #714} Ether FZEHm 4% Fe(E®)7E A
AHo] & 3) HAARN(HEHEE) - AAFDFCEEMA) - AR FEEILR). F
FARAZE(FEMEREE) - A8 S B - AFTE(TERE) - T
&) - Transaminarze 73t2-8(ETIEM)C QA L. ANSSFEEBRE)AN AHS
Qv ZHFE B F) Schisandra Chinensis Baill]

Drld(&EF) « BFS EJACRER) A8 Sonaba%kTF)od 443 F4
(BE)S 4x3 Ao,

D a5 (#E8) © BAA SR ENE %) - VA BB

DFA(EH) © AP E A A% - AHEF) - TIEF) - T4
(ZRER) - PAEBARBAL) - FAZZ(0EFEE)

BEE QUEKE 3F 255 dEd, 53 AHE) - v Rt Y95 2R &
2 A7 S R0t A ERAER) S, obgE A NEBR)
stol WY(ED) S 2HER S 1 Aol mests AxskA] ol AN
o (et FEEE FEsta ZF ARES 4= gk dubElo 2w F (i
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BE e A& (R - AHET) - ST - AA(FRHZ AT SAER - 7
AR AUARAL) & ABsks d AHE#

* oua &5 FUAs WY A L A YA A A7 A 2
BN A st A EGEetH, sddstn e

3. AR : (D 289UYFH. A4(AE) Panax ginseng G.AMEY.(Q4D)9
Z(#)9] AZ¥E. (2) panacene - panaquilon - panaxin - ginsenin - 13 H AZEER) -
aitamin A-B;-By-C, A3 - E¥5GF . 743 - Wo}F - choine - #7144 - 2P F(FH
WE) - NS, (3 dEAVI(KELTE) - VI A(ZHER) - 29147 (RE
&R - AR (). ARZAFEHEFREE) - FA9A7) 532 ET R EBER
) - AT ERE) Hormone 2 ¥ 24 - 2 - 32 SHUERET) - £3+F
o} AAUAL FRAGLHE) - FO)=HAFIR) - & Anaphylaxis 59 #&. =2 4
Lot v Ao Al AHE

A A AZ)[Panax ginseng C.A.Mry]

D714 - evjz A2 94t 28 8~9¥d AFst Az Aojtt.

DE% : R A7 CKHLR) - BAAZ(ERILR) - 2B (EBR L)

DR 0 ASRAAREARR - AHES) - #HRE) - FE@EN) - TR -
AZ(EE) - 2R AFORRBER) - -9 A AR ZF(ROBRAER)

* Qi AEdel FHEY, FaAPE, GAIAEN, TS BE A7 2
Bt wER(AAN G Felsa, AHstw @elstat ojstlism A FGY

a3t 5)

4. 371GEE) - (LFH. F7] Astragalus membranaceus BGE.(&7])9] #ele] 7
Z¥. (2) 94} - corin - amino acid 5. (3) B7|SFHEHEAB) - A IH(EEIL
) - g5 s (FeiHg)

3} 7}(#¥)[Cadonopsis pilosula(Franch.) Nannf]

D719 s T3 AEQ F719 HeE shed AFHst A2 Aol

D35 AREA)A A AB(REFEE) - o] FATFIKEE) - s(ER). B
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7GR EFR) T
D>FA : AHET) - S/EEF) - Gul(nF) - FFERE) 3L oA = BF
g Agsa, WA=ARGHHH) - 2FRID) - 71T S(RENR) - 715 FR) -
S FAMBER S A zdo

EEL 7S (EHE AR SHEH) ok 7S EFHEETRA 45 AHE
W WIS FEBRERAB S5, FIAEUEEFED 25 AHSsd SLEXIT"‘(@
RIS, 71RO AHSSHH A7 RBF(BREM)SH, 715 FF (R
BAE) A&t SFolF(RBFIA)SH Y, 7S dAl(REmE) N A8std &7
SHE(RZM M) F o}

* 7] 289 % Ao B A7 AV @A TH

5)

5. 32 (Him, &) : (1) 98 Lagenaria siceraria(MOLINA,) STANDL.(#
)9 FA(ZFUH.(2) EX Y, pentosan 5. (3) OolF(FIK) - A (A - AF5 23

o) wshikx), Past B4 dol B AT AT BEYE LY
3} 5)

ojn

B CERBO <33 E(RMEHIER)>

HEF (L) 128 QHAE) 6g 2TIAHESKT) 5g <5 A ECKRR)>

DA &S (RIERE) @ ASIGIRNZ A% AHFAWBEEN) - TFIE - F7)
o - ARHER) T
DaE% U@ EABR S ESATHEBET s 25 dth

DA 7S FHERARCZ Qe AU I@ERERS), Tau(n
BEIT), AV AR EER), 2 BBl 3 Uz S3GER) S e (A
o AN E 71S(FB) ol FFMmE el dehvde A9, A
A(EZ) s THUER)E

o}N
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2.4 2439x A7 3 49

<% 71% AF HA>

I

Abstract : ¥ AFdA, -2l 11S GYA T35} dF o} TR SH2Y
o RE3AE, A% a4 A d3g 93 nho2Ry ussdrE 49
AN dRE A Fo o2 RH d FHe T A 235489 FF ALY
o 8= 1S @A FX9 diF ujo} TR 7 B3 JIFE ¢ LE AT
g AelA 11S 9d TR g F o} TR FF5 AT ASTY ALTY
a2 33 #AE 39 SFsAG ASTS ALTY 33 A= ¢38S 4F
A AITEY 1S @A £ £+ g vlo} F1E 593 4PFdA F=Y
AA FA FAHALE ¢ 5 A9 2ARFH T4 A3FL fReied s
Hoz 8% F Ze2dHEH F Ao A £ T3} AT B Q79
A olHd Y FAEL 43 LS HFANY SAURFgEY 1S 9NE TR
E= dF Wl 15 5% 2PN FEAAA A FAHUAS] B3 H
Ak B GFAA dPEo] Aelse ¢ 239 AHES, 1S 9y £
5 wiel FR7F 7-83 #A43 da3g H4F F &4 3L 428 7+ 2
g A= 5o AR dAE FPAATE RS G F AUk oA T =
BEE 1S @94 T diF vof £/ Gz fud &Hdozryg 3 A
9 b AE g ABd Yol EeL F F Yt Ty EAEAMI 5AS
AAe F== AFERE Jebd Roz AlRE

rir

fu

to
BN
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/\-] =

T

FRLe S vhAW QA N JUHA 2EALE HasEd B8
2 72 a3y RuE A3 8¢ FUAD F gow, Ha %
£ 4A7t HDL-2A2HE 55 343 #astd SUPs35% 2e 49
A AR Y 5 Yoke Aol AZHYE gk 2, A &F
%} a3 AT 2 YR A £42 95 A g2 FFoEAA
FRFS WAV E Bk BAREFRS AR g2 HAL A=Y 3,
n@, Wk £29) ddo] HAE Sk S 2 WM AP Ash} LT
oAA HEUAS FHL FHAIE Bk BAHA ¥:E HA Ads HeAL
FESD gme R FEY Gt F7HED Aude) Rl &S] BAT
o £42 ANLA @ 5, 4ASE 22 F 4AL S W B &
4 AR GeAE Aol
F2LL 2NN 45 BrAN WA FA FRT YR Bo| YT
dode Aus potee] RARBRS Fa oz, A WY BAEA JFL 1A
A Bow RasHAY. S A4 U Qe BAEE 3R 39 Iue e
BAS WES AP N2 IS VAL AA A% 4% FRe
HAZ A% £4e F2 T AN pPoz Aedk D) WA ol YA BE
A4A A2 BNFOZA P 9% AW B4 2 53 FFHoE 7
4899 549 9o ol 37]e Wwoz vhehi
e Aol glol 44 = uR grleln, 2ol v gy AdAe2 g2

ﬂlfl

rt

92 AAe) oAb B4 gold FR@ g sted 25A /EL g
G ae ERAE VAL AN, 549 EAEE AAdL AL B
o £8 FES QUFOEA AL 2HNATFH FFoY) fdA gAgo
PANAFAE @k e B5AA JPre TALHEL FAANL, BEL
A2 WA AY Agehn, mee vrm Zrolut vhe A o}ow o4
71 A BNAS FAANG e T WHR) 8 BAARe FABES 4

= ARAAY, A, 02 Uoh 39 IS Fa@ ABE A, el
29l 75 AL TP /Y %ol ALd & A 2NN @t
WAL Qo) 2] BFA s e Ao gEEA 1 Faqel pruva
.
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ZHAEE GFE Axojdte] FYM 4z A AT thAte] o] Al 7HA B2
& 3 3ok () cytosol E= A XY} $3d 5 Q= GH| Qlo] 4R FFLES
o} A=, (i) 2F A $)x13 microsomal o) e-&2) 23k 2, (iii) peroxisome #A]
& catalase B 2. ol2] @ ZZte) H2 5L o thAL9} acetaldehyde, 739 thAME
B A4 ol Al /1A AR APEE] 549 FAES FAAAC

3L AL ol AFALE FEY B ol dU Y T dEdTL
H1E kol st FEAL, FrIzke) 5 Fdol AT 2000 Z=E o]F
d3 &L AFE F/MAVINE FESA B3 B3 gk £9, g3g0] &3
2, 2222 gA=gAY, A5 59 AFol FrddE AL Ao s HHse A
&g AAHAN AUAE wstrl= 5948 Yerdoa Asdr

GaLL AFHoR Do} FES T o] P AFAQA AT &L E2H T
Ago Jenn fErle) g Ade= 2MHn gt felrle FHd 4%
AA QA A= A peroxidations] Ao} o A X A&HQ HIE 7}
Aeon By Hxn ok AFEL A 3L AV 8 AdAAMA A
A peroxidation®] 7t &4 4FE F= Ao fFE¥dy B3 I Jrh

g3} T £4E FElsts A A MR @d oz Awutkd, 0y, 7+ A
Woz Jedrtta gk i 9007100% o] A4 ¢3 g FHAEL 79 ¥
s 50% ol ¢3 L FEAAMNE TIE 1530% A= ¢2E TR
A 7 A¥el vepdoa Hi 5o gl

AAgzrold 7t Gl TAE A9 GF ol st oha THAE £ A
ol 4 d AuHE T S AdAAE FAEGE 2 54l glo] AshA

de T4 e 457 g 2 A%l AAelAY 28 AstHE A
o

=

(o

Aggrol AAAM BATE) APl AW G TFF AT 7%
o] Asterh % AT &9 FHE AYo Aste] BAE Abold] Y& MAER
3 st de durstel 2 te) BoAw Yshete) @) Fohsk A7 Ko, 2 A

o b #¥ol AFAN WA ¥ AL A 44 AR FARUA RN
MAEE Qoluka 7 s R Aol b Ao B i gk o AL 2UE

-132 -



5oz NEE & TAEI {3 A9 Alo] B3] £ 21855 A A7 E
5ol AojAn et s Eo] & A L AFse AH S FAe 5, T8l &
W37t A E8EF Fagxe @l 3T &5 Bt gel WA &g
A5 L HHE g o2 an k. 74 A= 19 450l 4aEEY Yy
FHE Eotdt = Yo AAFL dd A{3HFE & FH A7 A7) gE
A A o] FYNor sobzt Ut gk E, g FAFE JHALAY 4F HdA
= e s At AbgetA e Folndk kg A g Aol T3
Aot HPL BB R HHF F YA, BTl HE o] 2o HgRE
A4EA 2 5 ok AEL g3 gd AEH 4HER Q% A4 AWES 7%
A Az} (g 7hsd BPo FNEtA god <& gz Alzndd.
g7l 7i9e 400050008 3 FHozRg fHFIAGE Bx Hol ok, ¥
3170089 FHe® AAFgUGe Be Ho g 2, U F EY x4
g FPAA e dF B3R AgHe] Juin Bn 9. g s F2 Aoz
8 BFAH5, SEALAN, dFE T8, TH 59 22 AFAQ &He=Ex
BEojA = W, MFARAgME 7]Eold Age] AAY ARYEeR s
i 23 g o]ALE F2 FEY Az 2Ad. i @538, A%, 9y
A, Avas e 29a A4 AR 78 F FL& ARE 2APan
By d4. 3992 §5%F% 73 Z3 opujxite FHAEL oiF 9P FQ
g Zholn 719 FAEY gAERZE 2Q0n ot gTE S7ho] AFHe=
AFAA 1% vteg AHEHS An 2 YA FEY AAREA 2oli gtk
Foliz, Aire gMded g9st Jldisan gtk & HId: diF "o ¥
F ZY2HE FAE FAAAFGE 2ot Ugd del ARAYgME giF
AFE 2N 358 a dua s dFEA, A, AR E =80 HE ¥
Fe @y a7 $2% 2Fog BAadgy glgo] B Hi ¢}

Hr @de F o9 Ager] dAsy AR (10%), 58, 183 S2EY
(0%)o.2 Fejdrtan ¥ 5ol vt diF FZEAL 25 (15%), 7S (34%), 11S
(41.9%) and 15S (Q.1%)9} 47tA F8 o2 ppoldd 11S 7+ &5 a9na
seldo® vepdo. &84 B-conglycinin & i @ g o} sbF FL3)F
. a- and Y-conglycinin® 37 ©d s ogow L= A& g
Al FgdHo] gk
LEA2HEHFTAA A7 DR P o 7= LDL 8719 244 @402 9
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s 28 48 74 erke ZHdo) Avlsolgth LDL £871 Sd26
U3¢ 2shE AX 7132 Y%, B S8 9o SA2HE 3718 AA
—5—]_

B, AN 71 o2 JRAA Foxn B3 Hol Yk ¥ drE dF 93 Eo
e d2gd HEY SFo2YEH ¥3de ads AW 39 AH5 A
S fFEHE HZE £A02ZRY REFL AN d.

FAAAR Ho] BFL 7 A%H Y3 FH, B WPAA S A TR
o} &9 A linoleic acid (LA) 28 948& a7l 2uvt vk 1AL gy
€ LAE EFAFIZ A3 A P BFF ok LAE $HFes &4
Z5¥H o] Ak 7-‘129:?°ii‘— ZAA P HAIE drt 2 7150l HEES,
LA7Y @ 5] = ojt}. Altkst 739%°) thF A A choline AHE L 7H
28, g AA Y, =& °<‘>’°J‘ APoz AT 75, EFoz A3 A8 Fofg
2e FFEE F2AUYE Bt Q.

gFdl 7128 FYEL ARz AR tFEA o)L AGFEY 7]
oAsta Hol VIt dag HHAA @ Ho2RH FAL FFAIE Ra
7t 99 2 aFAME 11S 992 TR g o} FxRo] AAAoR ojz g
ERXE A ZIxsta ok Adst 9AQA o2 JUTNH 248, T
0 FAEES] cl2E AAE AE: ¥ Y24 FAS AW
SHFI, AEGS BEse, 4F 299 AAH DHEG AFTE AHEE
Rl 24E& 23 £ A+ E P
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As 2 Yy
1. A%

(1) 11S 992 F49 A7 o} 39 Fuls A

0.01M9] Tris-HCl buffer(pH 80) : soybean2 10: 19} ¥ &2 9E ZJJES AL
B35t AAAAY. FAHo] HH FAEE 142 F < magnetic barg o]-§3t &
EFE 6,000rpmoll A 308 AAEEE S didEE F AHAEL AAsn
234E& &7 pH 648 %30 T3 06T AHA A o] 24A21 wjxt Ft B &Rt
7} 10,000xg ¢} $5x2 6T A 3083 A4 Ee] ) ojuf FZ AL viga JHE
SHTE A7t pHE 7582 @30l FAsto dxA2 F Biwret 3H& ©]-&3h
AFEAE AAEHY. E2ld ABE 4Cd 238 T Ao AHEsiuh A9
(SMS)= &= A% A A3 = AF dd A5 FA 98 rlz2Ho] F¥Y

th SMSE 35 AT AE gt JHA oz EFEZ 4L 7], AES
Lujz}, g A Yoz 2471 (0g),1(20g), 1(20g),1(20g), and 1
(0 oz Fn P S8 1,500ntE 7Hste] 243t 308 §< < F7N(AE 7
7hellA #Y F mE FFAAY. FEA @ AlEs 3MM
paper(Chromatography 3mm paper, Whatman)2 & 33 3 4Cof B #stHA A8
Aot 11S 9 Fd F¥= SMSE $3AA AHEE g 11S 99d 7 (100g)9)
S8 1,000utS F7Hsto] 10% wjolf oz wre 3 & AHodA 087 Hd. oy
71327k 4714 45 29 soybean oil g FH7sto] Aok #9 11S @A FH s
gauzeZ AH85t B $F wjo} milks} wio} curd refuses E& st 11S @A
FAAS R2C/AA AY F 50me] 11S ¢HA FHAE beakersol B3 T i)
u A 10%, 5 onls AUbst 1A F 247 AR RS Hol FAAEE
FAstAh A AR dE Yy TR U B 250g 8 7]T o & 60kge] A
@Azt A AT e Rom Ak 1S @A FRE 41 ghke 8 A AlFon
4733 A B3, diF wobs (F) AAFAA stz AoRA dFEEH
westdeh Axd o woks () A2 EA 20033 99 Fstdeh ol T ufob
SR diF wiolE AAE 55 oA FHsiY o] §HL BE & J2oA ¢
AlRE Fok AFE ol TR SuAR AIS S HA SuAE B Ayl Aud
Tt Adito g o ozt g1k suk Zpzh 20g 2 <l4F 10g] S8

2 Nl

=4
=
H o
5
X
Oy

j=]
R
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1500mE 7hste] 2417k 308 B det FBVN(AE FRVDAA B F 0= 55
A7tk E2A17] 32k A8 = 3MM paper{Chromatography 3mm paper, Whatman) =
oA F3 F 4T BRAM AHGRgct woks A T4 Red Ao= ujo}
powder 25g9ll &84 23omee B7Fete 10% wjolj o2 grE F & Aol 2087
Fol}. ol 717t A71A 475 229 soybean oil2 F7sto] HolEoh # Hiot
SHNL gauzeS AHE3H] BE F wjo} milkst wio}l curd refuseE ¥l 3tA o}
mikE R2CT74HA 33 F 50meo) soybean milkS beakerso} B5& F 7hw) vk Al
10%, & 5n0& A7Fst) 103 F Z4zke] Al 9] AbAE Ao} $RAES AU,
15mé eppendorf tubeol A RS $71 3 6000rpmol A 587+ A4 Felste] 1 43R
pHS} OD(280nm, 600nm)S 2439 $3 F=E FAsA olh= WEE o}
milkE 92C 744 2131 ¥ 250m 9] soybean milkell 7}v) Zu Q@A Bmue-E st
At vlo} FRE 5] A AESHA

2) 5% 2495 A4+

AYEE vde 7] AF o] 200+10g2 Sprague Dawley Z(SDA) Rat)9} 479 &4
AHE o 8o} 2 7 A(Daehan Biolink Co., Ltd)siA Fsted ddstAot. 453
B gste] 58 A F AR A B4 AFA) x9} F5F 44
2242°C, 015% 2 L FH S FA3QT Aol A2 §RNA AR FAD
o} 2842 HHFES st 45719) AgvIzte] BY ¥ 65 7 v Sg/ke/day
Fo] A7 L APARE FAGh A viAT & AP EE S overnight = 14412F
A A7 F ethyl ether® vFA A1 3 ol uol A a2 A=A 8L FAVE
ol g3ta] T AN 3mt o)Fe] AL AH3A. AAF AL 3000mpme] F=
2 1587 ALdc) 94 2y A4 83E 49U ol A Aspartate
Aminotransferase(AST : 3 SGOT), Alanine Aminotransferase(ALT : 83 SGPT),
Lactate Dehydrogenase(LDH), Cholesterol, Total Lipid(FA ) A Ab&33
A" AZ 3 AL AEad, A AGFE AFsa FAR 1Y 715 AA
st 47] A 2RSS AEA 23 F ke 2AA AAE ) H8 S
oo 4o AR (Ixixlem)& AR o 10% F4 formalin ol 2 AL
APego] MFEL Ao 49T 27 A Fo) AR e Bt v &2 ALHA
t}. o] e AYS P E B AT LS Fojshs Wy x AXNHT 5FF
o) 7l AAFE FF MFol o 330g A=/t HAh 6577 @ F E AdE
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Az 655, 42 |93 AAG FEFE RE FEUA £l AFAA
Aok ZE A¥PFESS %%T TE 4938 898 AFES 3394 HHE &
JA Aot ZE AFFEL FAIZ 2479 AF A £ £= F8 AE0] flE
A duitd AT FANRAD A5 4L mid & AT v FPFHAG.
RE AYFEL AH2E AL 3 Aok Ao} AA} S5 F3E WY 53
AL *‘iﬂ AE 5L v AAs

HAPFESL 6/ 258 95H4 %‘°l FAk () 85T 593 od A
= AgstA &L AT, () 22 S4FE 2o AAND FPdxET, i)
Sz A(Positive Control A)Q} I Y=+ B(Positive Control B} ¥3E &
#, NRHI dE AA) %3 84 A (Condition : Cheil je dang Co. Ltd.,, Seoul)
2 23 gF, ABHI e BAY 7 A3 s 2 A¢F sNdA(Alcodex -
GUJU pharm. Co. Ltd,, Seoul & Vasoclean : CHO-A pharm. Co. Ltd,, SeouhZ
Fojstd). As shown in  Table 1} JeR} lXo] 11S @82 5 A
g7 wjol FH AL dRE AF A $949 AAdor FuA 11S &
Wy TR IAE gF wjols AWtes SuAlA ¢E FRE ARz ¥ ’é

otk

Table 1. Composition of Experimental Groups

No. of Compositions of
Groups rats alcohol plus medicinal extracts
treated treated
Untreated 6 Distilled water
Alcohol fed 6 Alcohol + distilled water
Medicinal treatment A 6 Alcohol + solution A(HCS)
Medicinal treatment B 6 Alcohol + solution B(LCS+BPS)
11S protein tofu 5 Alcohol + 11S Protein tofu congealed
treatment with SMS
Soybean embryo tofu 6 Alcohol + Soy-bean embryo tofu
treatment congealed with SMS

(3) Holst Aejate] A
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FAU T Ae AGAZAN ARG gdE $HA4A (Conditions & dHl
o] BFoz ALg3grt. FAFS AFE JIgem (g AHAF - 75 m/60 ke)st
o Jd AYTEY AFo AN E W9 #FHA Foz U FHA
ZF Bt A#Hs gt 7 A A8 2 Y &3 A (Alcodex &
Vasoclean)& 439 EHoz AHgsth. 543 AFE Jlgez (vid 47
ZF LCS 30 mi/60 kg + BPS 60 mé/60 kg)dted B APETEY T2 AMNSA
& o] #¥FHA Yoz B35k 11S Protein Tofu Solution was prepared as
explained above. 11S ©%3 T3 g §R4L S4x AFT vt Fo] Fnlst
Aok FoFe ojd G¥iA g7 Fo 60 kg F3 A EAE VIELE 9o
1 g/ke/day o2 gty dIF wio} £ 7 &AL 9o AFE npsg} 2ol F4
sl 5o Fe wjd gl gFFow 60 kg T3 A EAE VIELR
o 1 g/kg/day= sttt APE2AA ol Hole AuH e AFAIA
THE ARE AR
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2. %49

1) AF, Ael, S5 (LR S585)9 53

AFL 15748 11F 74A] w5 28 Aztel S48 A4 Hole) HAFE vd 2
< Az SR S8 BT ¢32&F S8 B ud 2 A 54
st

(2) @A Az A &)

AL whAE 3 AP FES MM T AN F ethyl ether2 93l WA AR
TG AA FARAE AEsA &L FAIYG APRE ol &5t FUA WA 3ml
o]l AL A3 F2AA 3023 Al ¥ 3000mme] £E2 1583 AL (4T)
APAEE AA @32 4. of 23 & AST, ALT, LDH, Total Cholesterol, Total
Lipid 4} A&t

Q) WY 3719 A 34

AE AF 2 AEsd, A 449 Ay HGFE AFsta qAAR 289 =
718 AASt FAS AP e FA 54 F 3L 2A4%H HAE 7] A
HE A7 dF(IxIx1 em)E AW 39 10% F42 formalin Hof THA .

(4) AST (Aspartate aminotransferase: serum SGOT)

BAEE o dL& dAH9 FAHA= AST kit(Boehringer Mannheim, Germany)
& AHESH 983 e R SASAY 2A F9 GOT 28 2= aspartic
acid®} alpha-ketoglutamic acid= oxaloacetic acid®} L-glutamic acid® ¥ 3}3t},
B7d¥ oxaloacetic acide Z£FEA NADHO #A4 do] MDH &84S % malate’}
A4 =d NADH7F NAD'2 4bstd o 340me] oA §3x59 FA4E A%
Aa}st 22 7)(Hitachi 747, Japan)E o}-&3to] &A3tgth
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(5) ALT (Alanine aminotransferase: serum SGPT)

ALT® @4Xx+E ALT kit(Boehringer Mannheim, Germany)2 AM8-3to] oh&-3
Ze  gE=E ZR8gY. AA F9  GPT FHEo2 L-alaninedt
alpha-ketoglutamic acid® pyruvic acid®t L-glutamic acid2 ®3tgch. 4A4€
pyruvatex: &4 NADHO &4 3t} LDHZHE 22 lactate’} 8453 NADH
7} NAD'® 4t3t9 o, 340me) sH3ojAd F3x9 Has A% AsH £47)
(Hitachi 747, Japan)2 A3t}

(6) LDH (Lactate Dehydrogenase)

LDHY &4 X+ LDH kit(Boehringer Mannheim, Germany)2 A3t A5 A
3}3t 2 7)(Hitachi 747, Japan)Z &3R5}

(7) Total Cholesterol and Total Lipids
Total Cholesterol 2 enzymatic colorimetric test® o] &3l tf23 22 R
A,

cholesterol esterase

Cholesterol esters ———————-———————==———~ — Cholesterol + Fatty Acids

cholesterol oxidate
Cholesterol + Oy ———————————————————~ — Cholest-4-en-3-one + HyO»

PO

2H0, + 4-aminoantipyrine + Phenol -—---—————- — Formation of Red

Quinone Dye

o] Ye]& R208 A% cholesterol - R AleH A E A of =S ALR3o] A5 A
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3}st ®A7|(Hitachi 747, Japan)E ©]& cholesterol 42 3334t

Total Lipid:= Sulfo-phospho-vanilling- o] 83}= Wi o2 Ao} 23 FAihE Yol
7tds &, QA updd EAH vkEAIAA Ay EFA 73S 540molA 536k
FEE 73l Total Lipide 343 534 N kU(FAA G F4 34, d5)E
AHgste] Askst #2417 (Hitachi 747, Japan)2 33 Ach

@ FA%H &4

EE FHEL BT BF 922 etk AR89 FAHH AL student’s
t-test® APLEZ g A
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1. A5 Ast
TFE A7 ¢ LE 593 T AP FE A5 9 A= Table 2, Figure 13 Figure
2¢) soFsjol 9ok Aol P B AHTEY F ATV F/HFE FESUA%
A 3FFeAe] AAFEY AFZ7HRAN, A9 S/HFE BR g 28 SANES
& 8054 go 2 Jehgth AT A FAURT BE 242 6070 g7 6025 g =2
e 11S 992 $3 5o ¢ o F wo} ¥ FAFL 742 71.69 g 6362
go 2 FUtso] Yeltgol 2n HYch

G Aol mil, FF L FAFLS FATH v ZPL o HFo] FaHo] v K
o} ol BHA YERRe] ¢3E Fo4F I8 AFS A% ¢=2e 4
Aol o3 FH2HEY AAY 3 gEolgtn 5% 5 Ut A= oY@
RAAA B A AR dAld o]3g dod aXPFE Rt A4F
Y 2ETAA B F dx 4723 ¥aF 27450 Ha Hojdrh =3 37
el 43 HAAE ATHL 9o Au= AFAAs L s g5 X
o gt ol 3 ol 3L AAS As) A4 &yt FUH A gALE ] F
7=l Al W] microsomediA &3 4H3}7] 9] ATP Aol Asts 7] &2 A
o2 aeA ok 18l Pikarr's 23oA B 9, 24 AT ¢a2g AT
Az A Aol AF9 nofudA Avje] i Jdehdhs AA A9 Fa wE ol
3 g g Aok AT T SAAETAN Y AF AFASFS 47} 121.56416292 ¢
7} 108.60+9.334 go 2 vepygth dAdzd A% dAdx B HE AFAsF
o] Ztz} 115.0245.040 g, 115.25+7.873 g0 & thepd b (1S gwlad S3 Fo 77
7 wlo} TR T 747} 11222412860 g, 11655+11.352 g & 2 S7he &S o
PR & A AAANE, 4229 2 dFoz A8 ¢xnd HAHTL ©
2 AJTEA V& 2 JYES FFT Ao 5 F Ak 1S @ 75
Fagd o7 ol T} FAFE

T AL AT v FEAA F 2o A
Arck

N AT ATHEL 1S B T Fo @ giF wop T FTol Y4
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22§ A5 3, Table 39 Figure 30 Ueido] AFHoz 598 Fo) 4ol g
QAT Aol AR Yo, FFHow, FYYET A% B} 242 gAY &
2 2ol HA7E 370120622 g, 36.76+0586 g9l whA SAHNFZFE 377120639 g
2 e ¢ 5 U 1S e9d T TR dF o} T FoFe 4
o) 4A7 747 358420619 g, 3656:0574 g0 2 IS S % 4 AT BF F
3 Nol WAV} 40012140 g0 2 vhehd AAEE AU oA R e AF
271%9) 5 Ex o) SYNZTAN dId B9 Ho] ¥AZ 2A 4% WA
A Zdhz AL videh Table 29 39 =¥d AL B o, BHHA Ing
AAZ A 2% 4 FPFTAN 2 5 0= 205 AF 249 AA22 4
¢ 4 9 At 11S 89 $F 5427 OF wo} FFNN AFY F
e 1 25 247 ANEAR AF AN 5 GEolgn ¥ & AL AT,

Table2. ¢ A& A FZEZANAAPTETAATSA

Weeks
Groups
0 1 2
Untreated 340.00£16.705 373.00£19.413" 306.72419.558"
Alcohol fed 3356849758 366.43+06.299 300.23+03.801
Medicinal treat t
o R CAMENt 541 53+11.108 365.72+13.559 386.35£17.732
Medicinal treat t N
o 5 CAMENL a0 77412611 360.13+16.312° 384.22+18.416
11S protein tofu .
protemn 336.28+14.218 361.13:08.915 379.21+06.302
treatment 1
Soybea b
Ovbean embIye  oe0 98410918 367.73+18.338 388.32420,688
tofu treatment
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Table2.Continued

Weeks
Groups
3 4 5
Untreated 41532424344 432.35+26.247 44573+25.195"
Alcohol fed 416.22+04.128 429.98+02.025 437.37+4.250
Medicinal treatment .-
e R " 4022341538 A23.02+13.4TT" 43757410534
Medici
edlcmalBtreatme"t 402.00+18.087" 420.97+22.023° 435.07+22.035
11 in to .
S protein tofu o1 00,106 422.24+16.334 437.29+13.122
treatment
Soybean emb
ybedn SmbIYo  406.60+20.244° 496.28+16.917 441.48+17 847
tofu treatment
TableZ2.Continued
Change of the body weight(g) after 6 week
Groups treatment
6-0
Untreated 121.565+16.292°
Alcohol fed 108.60+09.334
Medicinal treatment A 115.02+05.040
Medicinal treatment B 115.25+07.866"
11S protein tofu treatment 112.22+12.865
S
oybean embryo tofu 116.55+11.346"

treatment

Untreated group was fed with water. Alcohol fed group was fed with alcohol
and water. Medicinal treatment group A was fed with alcohol and hangover
cure solution {Condition : Cheil je dang Co. Ltd., Seoul).
group B was fed with alcohol, alcoholic liver disease cure solution (Alcodex :
GUJU pharm. Co. Ltd., Seoul) and circulation of blood promotable solution
(Vasoclean : CHO-A pharm. Co. Ltd., Seoul). The body weight of each rat was
measured weekly. Each value was represented as Mean standard deviation of
six rats. *Significantly different from the negative control group (*p<0.5,

*x:p<0.1, #¥*p<0.01) by Student’s T-test (48).
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Total Changes in Body Weight of Rats

1301
125+
120F
115
110

Body weight(g)

1051

00 Untreated Alcohol Medicinal Medicinal 11S  Soybean

fed treatment treatment protein  embryo
A B tofu tofu

treatrment treatment

Groups

Figure 1. 49 %E& AT ¥ 93%F

Untreated group was fed a normal diet and water only. Alcohol fed group was
fed alcohol and water only. Medicinal treatment group A was administered a
combination of alcohol and hangover cure solution (Condition : Cheil Jedang
Co., Ltd., Seoul). Medicinal treatment group B was fed a alcohol, alcoholic liver
disease cure solution (Alcodex : Guju Pharmaceutical Co., Ltd, Seoul) and
blood circulation promotion solution (Vasoclean : Cho-A Pharmaceutical Co,,
Ltd, Seoul). Rats of 11S protein tofu treatment group were pair-fed with
ethanol and 11S protein tofu. Soybean embryo tofu treatment group was treated
with a soybean embryo tofu and alcohol. The treatment period of 6 groups was

for the duration of the experiment (6 weeks).
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Changes in Rat's Body Weight Gain Each Week

500
450 H Untreated
400
:‘S‘, 350 M Alcohol fed
f: 300 O Medicinal treatment A
L)
= 2580 0O Medicinal treatment B
3 200
,g H 11S protein tofu treatment
150
100 Soybean embryo tofu
treatment
50
0
Weeks

Figure 2. ¥l & AJFTE AT S71F9 w3

Rats of 11S protein tofu treatment group were pair-fed with ethanol and 11S
protein tofu. Soybean embryo tofu treatment group was treated with a soybean
embryo tofu and alcohol. The ftreatment period of 6 groups was for the

duration of the experiment (6 weeks).
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Table3. 8@ o] 43A (75 1598 a2 L A7 659 & A7)

Average Dietary Intake in 7 Weeks(g)

Groups MeanzS.D.
Untreated 4400+2.140™
Alcohol fed 37.71+0.639
Medicinal treatment A 37.01£0.622"
Medicinal treatment B 36.76+0.586"
11S protein tofu treatment 35.84+0.619"
Soybean embryo tofu treatment 36.55+0.574"

Rats of 11S protein tofu treatment group were pair-fed with ethanol and 115
protein tofu. Soybean embryo tofu treatment group was treated with a soybean
embryo tofu and alcohol. The body weight of each rat was measured weekly
for the duration of the experiment (7 weeks). Each value was represented as
the mean * standard deviation of six rats. Means with different superscript
asterisks within a column and significantly different from the negative control

group(*:p<0.5, *x:p<0.1, *+x:p<0.05, #p<0.0001) by Student’s t-test (48).
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Average Dietary Intake over 7 Weeks
(g)
60r
50F
40+
30+
201
10¢
0 L 2 — o - 1 —t
Untreated Alcohol fed Medicinal Medicinal 11S protein  Soybean Groups
treatment A treatment B tofu errbryo lofu
treatment  treatment

Figure3.59 3 o] 43 (75 : 159 23& A $73 6579 A7)

Rats of 11S protein tofu treatment group were pair-fed with ethanol and 115
protein tofu. Soybean embryo tofu treatment group was treated with a soybean
embryo tofu and alcohol. The treatment period of 6 groups was for the

duration of the experiment (7 weeks).
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2. 2k A

AYE 2 F AF u 19 FAY ¥ &L Table 49 Figure 49) JehH AT A%
Z, SRANZT FHAZF A% FANZF BE 242 2.90020.1244%, 3.1060.0749%,
2.947+0.2376% and 2.921:02185% 2.2 e ¢ & Aok 1S 99 d 7§ F
727 5 ol TR FAF9 AF o 7+ FA 8vl&e 7z 291240.2745%,
2915:0.1899%.0 2 Vet ol#d dAE Uz nus & o F=AA
QA 240 debgn 342H vl visksA 330 deEgSS 4 7 AU
o Bage 23 42 A8 A9 AL 79 ndg o YH5 ARR
Bol: F AF o) 7+ TA vl g9 FUIE Jedtn Ba HJY. £ A7 A=
AL S AAT T 4L YL AAFEY F AT O 3 FA wgo] AT
23 Aelntt o @A SREI Leed] A9 dfd AMLE YEHAT.

Tabled. ¥ 522 AT W&2A4 3 A 344

Liver
Groups (% of the body weight)
Mean+S.D.
Untreated 2.900+0.1244™
Alcohol fed 3.105+0.0749
Medicinal treatment A 2.947+0.2376
Medicinal treatment B 2.921+0.2185"
11S protein tofu treatment 2.912+0.2471"
Soybean embryo tofu treatment 2.915+0.1899™

Rats of 11S protein tofu treatment group were pair-fed with ethanol and 115
protein tofu. Soybean embryo tofu treatment group was treated with a soybean
embryo tofu and alcohol. The body weight of each rat was measured weekly
for the duration of the experiment (7 weeks). Each value was represented as
the mean * standard deviation of six rats. Means with different superscript
asterisks within a column and significantly different from the negative control
group(*:p<0.5, *+:p<O.1, **=:p<0.05, #p<0.0001) by Student’s t-test (48).
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Liver Weight as a Percentage of Total Rat's Body Weight

;
2.95

2.76 :
Untreated Alcohol Medicinal Medicinal 11S  Soybean Groups

fed f{reatrrent treatrent protein  embryo
A B tofu tofu
treatment treatment

Figured 495 &9 JF n&=2A4 3t ¥4

Rats of 11S protein tofu treatment group were pair-fed with ethanol and 115
protein tofu. Soybean embryo tofu treatment group was treated with a scybean
embryo tofu and alcobol. The treatment period of 6 groups was for the

duration of the experiment (6 weeks).
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3. 8% U ASTS} ALTY A
ASTS &3 4= Table 59 Figure 54 Jetiith. A3F 49 AST €4
= 71676593 U/LZ veEpd wha, AgzFojAe] A £X 87.83+10.741
U/LE FEYAA Yegtt o8 e Aa2Ry, A4+ AST 3 A= 344
=79 AST €% $Aud 43 d %A S350 Jegge ¢ 5 AU 9
At og 2AZA, AST FX= A da& 434 943 3 &4 9F<&
nxE AL ¢ 4 AUt 22eFH AR Qe $H AxAS A AT 43
22370 FHUZTE AN AST F#A7F 7650:10232 UL Jetgd. =38 ¢
e 7 A% A8 2 QA &3 AAAS A HFAS 4PTELY FHU=ET
BAAM 2 AST AL 71004940 U/LE Jepstct 11S @A 5% Fo47H o+
wWol £8 Eojyo AST A $A7 Z2h 754048432 U/L# 7467+8.165 U/LZ
R, SAYzT AST ARG dAs @A 23=EA 1S 42 FF 5492
3 B F wlo} $3 T AST 4= Z479 AST A% v2Fe o rﬂ‘7
A wjLaA 299Ut Table 59 Figure 608 Uebd ALT &4 84AdM= 4
A7l ALT $A7F 4550:5206 U/LZ uvEelgow ofo] uba)l SAHdELL
948313197 U/LZ AT 98 ¢ & £A5 dehio] 3719 d3& F
g2 e 7t £42 FAd & AUk 11S eWAd FF FAZH O o F
=oze] ALT 3= 747} 432126835 U/L 3 445044848 U/LZ YEET 11S
g S8 24373 g% wop TR FAF ALT A= F4TY w4 v
A ZAHRYeoH foA AdA W L Ao A HG & Q7oA dERd
A9E Arw Arjge] daL FHE AT 7 /15FA 11S o2 TR o
= djo} $R7F &4€ 719 8 5945 AFE AL ¢ F UqNeH R F
A% 7+ 7% Fe AVl @A Friste A7EAE vEd Ae=

N rir
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Table5. 2322 4AT APFZAA A ASTS ALTY T

AST(U/L) ALT(U/L)
Groups

Mean+S.D. MeantS.D.

Untreated 71.67+06593™ 45.50+05.206"

Alcohol fed 87.83+10.741 94.83+13.197
Medicinal treatment A 76.50£10.232" 46.33+07.815"
Medicinal treatment B 71.00£04.940° 43.67+07.711*
11S protein tofu treatment 75.40+08.430™ 43.2106.832""
Soybean embryo tofu treatment 7467+08.165™ 4450+04.848"

Rats of 11S protein tofu treatment group were pair-fed with ethanol and 115
protein tofu. Soybean embryo tofu treatment group was treated with a soybean
embryo tofu and alcohol. The body weight of each rat was measured weekly
for the duration of the experiment (7 weeks). Each value was represented as
the mean * standard deviation of six rats. Means with different superscript
asterisks within a column and significantly different from the negative control

group(x:p<0.5, *+:p<0.1, *++:p<0.05, #p<00001) by Student’s t-test (48).
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55
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Serum Level of AST in Alcohol Fed Rats

Untreated  Alcohol fed  Medicinal

Medicinal 11S protein  Soybean Group
treatment A treatment B tofu embryo tofu
treatment treatment

Figure5. 431 &%

A7 dAF A AP ASTY 4

Rats of 11S protein tofu treatment group were pair-fed with ethanol and 115

protein tofu. Soybean embryo tofu treatment group was treated with a soybean

embryo tofu and alcohol. The treatment period of 6 groups was for the

duration of the experiment (6 weeks).
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Serum Level of ALT in Alcohol Fed Rats
ALT(U/L)
1001

90

80}

701

601

50+ g

s0b b

30+ |

20}

10+ :

0 Untreated Alcohol fed Medicinal  Medicinal 11S protein Soybean Groups
treatment A treatment B tofu embryo tofu
treatment  treatment

Figure6. 22 &% AAS 452449 3 ALTY A

Rats of 11S protein tofu treatment group were pair-fed with ethanol and 11S
protein tofu. Soybean embryo tofu treatment group was treated with a soybean
embryo tofu and alcohol. The treatment period of 6 groups was for the

duration of the experiment (6 weeks).
4. 83 LDHY <A

LDHE 24 g4 asgax dv, & ¢to] Jo] 2 sHo] Uz dg o 2§
e 49 stURE o8 23 AX Fo gl Jdol AEsE #3Hd 5 LDH
T ol 9% LDHE 3+ A3, A32A%, dA4233% FoA 3 84S Hol= 7
S-7F ol o] Agg 2z sted FEF HAAbold A FAF Aol AY
A LR G Ae= wE AAor 7hFstE= vbH Table 6 9 Figure 794
B npo} gol SAWMEF Y LDH X171 1189.00+197.890 U/LZ = A vebd 3
£ 2 Ago] FEHASE TE L AR BAFE 4 g 11s 992
FH 57 diF ol % Fo79 LDH A 7hz 767423200168 U/L #
794.33+257.002 U/LZ e} SR =79 LDH X132 g dA35 @A F4H3U5

o A=
& o % gk

_154_



Table6. 2222 HAT A4 5244 83 LDHY +A

Groups LDH(U/L)

Mean+S.D.
Untreated 879.67+245543™
Alcohol fed 1189.00+197.890
Medicinal treatment A 834.00+401.083™
Medicinal treatment B 252.50+083.847"
11S protein tofu treatment 767.42+200.164™"
Soybean embryo tofu treatment 794.33+257.002"

Rats of 11S protein tofu treatment group were pair-fed with ethanol and 115

protein tofu. Soybean embryo tofu treatment group was treated with a soybean
embryo tofu and alcohol. The body weight of each rat was measured weekly
for the duration of the experiment (7 weeks). Each value was represented as
the mean * standard deviation of six rats. Means with different superscript
asterisks within a column and significantly different from the negative control
group(*:p<0.5, *+x.p<0.1, =+ p<0.05, #p<0.0001) by Student’s t-test (48).
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Serum Level of LDH in Alcohol Fed Rats

LDH{U/L}
14001

1200
10001
8001
600
400+

200/ : i
P y. LY 1

0 : .
Untreated Alcohol fed  Medicinal Medicinal 115 protein  Soybean Groups
treatment A treatment B tofu embryo tofu
weatment treatment

Figure7. 4222 433 4952449 83 LDHY 3

Rats of 11S protein tofu treatment group were pair-fed with ethanol and 115
protein tofu. Soybean embryo tofu treatment group was treated with a soybean
embryo tofu and alcohol. The treatment period of 6 groups was for the

duration of the experiment (6 weeks).

5. 83 ¥ 2d2dEH F AR9 4

Table 73 Figure 8o} Yeld A+ ddE ¥ Hg§A & i‘ﬂliﬂli-@] Exd 9l
o} AAFF(8300+11.331 mg/d)ol wlal 1 A/ A FaHAE ko 115
gA E£23 20 #(64.2119603 meg/d) dIF wfol FX —?04%_1(93.6%8.165 mg/
A9 A7 w94 A Fad g 2 5 A AFFY FA2HEY
A7 @A e AL giF 9ol A Fo FHIHE FEE REHT B3

o} dAse Ao APEHol P Fo 2H~HE 4L oAsts B 3l

iy

Ol
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£ oz Asgn
Table 77 Figure 901 vFebd A7 A58 20 429 § 48] 557} 361647873
mg/deel 3, SARZETY FET 39267423534 mg/dt o2 ATl vl& & FH9
£ A4 FEE eI 11S 994 $¥ F7% 0T el $¥ 54T 5
A4 wE5 Z42F 300.21+38435 mg/df, 327.33x50.670 mg/de9) ¥ % FAE e o]
SRNETH v F A9 S5 Rob T AYT B YA F 3 AAe) ¥EE
RFo] FE 442 dE RoE EAYYG. 53 1S v TF FFH 0F
ol £ FAFY 5t AT FEG A wEE FEE UepIRon 11S
@M Y FdFo) e B8 49498 nol 1 At ofF BUSTGT ¥ 4 U,

Table7. 232 49 4NN A F FH2HEH F AE9 +
=

Total Cholesterol(mg/d¢) Total Lipid(mg/de)

Groups
Mean+S.D. MeanS.D.
Untreated 83.00+11.331™ 331.33:47.873™
Alcohol fed 114.67+21.210 392.67+23.534
Medicinal treatment A 92.50+10.349™ 360.83+77.942”
Medicinal treatment B 92.17+09.432™ 347.17+39.398"™
11S protein tofu e .
64.21+09.608 300.21+38.432
freatment
Soybe b tofu
cybean embryo to 93.67+08.165" 327.3350.670™
treatment

Rats of 11S protein tofu treatment group were pair-fed with ethanol and 11S
protein tofu. Soybean embryo tofu treatment group was treated with a soybean
embryo tofu and alcohol. The body weight of each rat was measured weekly
for the duration of the experiment (7 weeks). Each value was represented as
the mean * standard deviation of six rats. Means with different superscript
astertsks within a column and significantly different from the negative control
group(x:p<0.5, #*.p<0.1, *x:p<0.06, #:p<0.0001) by Student’s t-test (48).
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Serum Level of Total Cholesteral in Alcohol Fed Rats
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Figure8. 2222 448 4452449 94 § SA294S9 53

Rats of 11S protein tofu treatment group were pair-fed with ethanol and 115
protein tofu. Soybean embryo tofu treatment group was treated with a soybean
embryo tofu and alcohol. The treatment period of 6 groups was for the

duration of the experiment (6 weeks).
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Serum Level of Total Lipids in Alcohol Fed Rats
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Figure9. 437 &2 433 4952449 23 F A29 54

Rats of 11S protein tofu treatment group were pair-fed with ethanol and 115
protein tofu. Soybean embryo tofu treatment group was treated with a soybean
embryo tofu and alcohol. The treatment period of 6 groups was for the

duration of the experiment (6 weeks).
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BT o

oW AU, e AT FYYoE PP ¥ AL YILL HAY
o 4d7e Fa 95 AF FUhF o8 TAHAKT. ARolM HRol,
HgHoz HAY 222 L IR BFFHER RAHE 9P BIHAE 1
#E AT Yok 2 F APEEL A%l Faue AL e, $4ud
' 4224 9 AL AE FEddE A2 UEhdT. BT o) P AREL
el AN 4RLE HHAT A ASol AFEYH gL ogos & F53
R&e AMET. 11S BRATRE A 23 F wo} TR A
g3 AN 23 vEFYS @ Ao HFohA sa Fhe
detdt. Aol i@ $rhe de ¢ae-43 F#EdNEY 9 gL 3
7VEE vl ol @ Arge F A Aol AA, ZE APTUS B
FE AYTH dF dol FF AADEL ok AT L At §F 4ol
E 2N oA IbERe) g3 e AL, Table 29 394 %—%fg it
o] g:g HATAN HFol Tol=t ol#st FFol BHAAE 2 A
oltt. wtalz, oot ATEH AY xlaw(us oWy 5 zléli‘ﬂr B ol
FH AL A7) Adsd o8 ANDL ¢ & LA

3712k G2 HAZ Qs AR} FAo] 79 W9 9] HFS U
W2 4 A 1S @ad FrE Add 23 o kel wre A ¢
AX B AZe AF o B AFe) FA vl @GN Gz AN o
M @ AR AA Ue & £ ATk Do) vdFe & 7159 otsie
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e} 2oz v awmu @}

ASTs} ALT FAE el vldiggd 98 FUbdn, = Abg
o =& ﬂo} b 2 A S dode Ax RaHrh o A
HES 2Le AANZ FAMe ASTS ALT F7bd A7 4= ga8
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Bol tJF wjo} T APLdo] I AFE-2F FgS IdvtE A YEHAT
LDHE A 2E A 2ARN LAHE &holAR dA FH2 g
A dutzlow HEHEY MEEOl E4F9AY AHHUL o
%3 LDHE ¥&At. LDH:E A9 2E A4 zAdqA dvehtxn, a2dA
LDH AA Z2Ao] 34 £ Aoz &48E Ad AFHE 49 A2
Mz dutx Ax2 F2 AHgdEY LDH 845 A% 289 Eold uozm
AgHa, HdS5 7t Ago ojw Jj3o] A@o] Hol JYEAE WA 5 A
EgFEdE 290, LDHY Z7H9 $X9 LDH f4¢] ¥std v&e guikde
2 239 oW &4& Jedzlx o of AroiA 2@ AL, 11S @A
TR AYZETH gF ol 3 AT L 2% LDHY A F£A7 F=AA @
A ZAHRAk= Aot

A A (1S dAF F3 A+ oF wol Ty Ag)A e FH
A ehg F 2Y2HF FAE oW HsA gL AT 2L FAZ YEN
28 ¢ F AU oW Ak A Fe FATH 1S A FX AT o
Foujol B2 Aewd €42&S AAANY & vEHA B o, F Sd2HE9
FA7F FEHA AGoji A & F Kol AFAH HLdLe 3 AT AN
ARE E3E Jedo o33 AHEL e AFAME 2AH =Y dF gy
o] ojd digol A FH2HE FAV WA Ueds ¢ 5 Utk 1S @A F
B A7 dF ol FF AL F AR AL FF AT BTN ¢
2L AAAND 3 FAEANA 2 Zolrt FrEAA edt o3 AL FH 2
HEZ7 A9 & FX7 58485 oitd A3 39 IS o= F
49 8424 yeide R o8 Avdejana & + o

ol dFolA e 7+ ME-RB 43 nErgE 2Lo] TR d3L AFHAE AW
11S @A T oiF o} T3 7 A AN, FFTAQ A 2oFRA &84

% 999 ANGTGT & 5 Uk
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2 o

g BA4Q PYo A B F2e HAND @ FAAY B A 1)
= 9%, N ATANY $IF HLEAA AFE FANAE GF olFL
11S &3 F3ok dF wWol $HE ¥e oIF 99 YANA AN ade
AANT 1S S92 TRt OF wo} TR d:e P AP £gozy
H 8 AN 2 AZA S A8o] YA YEAE A A5t Fsat
A 2N sHsA

L €3 849 2 22X ASTS ALT7 7 AEAA 028 ARZA A

= A% ol A 54 FAJ) I ATl 2L WIGAUY Aok T AE Ho
Ao AF4e I/NAGE RS ded B A7, ASTS ALTY &
dRES HAND 23 1S 9id 53 =& dF e} FRE AT oA
RS o ARG FEHAA WA veEd e ¢ F AAh

2. AXEFH 59 AT A e F ZH2HESH F AAY A F
A7 SAR"ezx & F Ut B AFAA o3 A FAE ¢S HH
A 23 11S @d TR EE 0T ol FXE5 AHHH FoA Huye | A
ARG FEAAA @A Jerd s 4 ¢ g

£ A7l F8 2WS 1S B¥a TR AT do} T 1 AN2A, @
% 5% A44 dF-712 AR Fugd MIFAAA 54, 3 AL
&4, 1NWEH 22202 FY 2 AAsi LI SWo] vk 3
otk 7A4 AN FAozAY 1S VA TR} O o} TR FFL
A7 FAN £l A= gdozA HYH 2L JAR T £4AN9 o

h ol
Wit s EoEvE Qo Amwrt

X2

]
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<yE 7| AT AA>

Abstract : 59 7IZEZALY ASPAE LISTFH7L 4882 FAHem 7+
e 71358 Yl S840 9o 48 RE ARTAM FIHA 71ER
o2 nolx ggtoy WSEHst 5572 AT L YERIAY TR 22T
& 118587t 54002 FoAoz HE L 71EEE etk @3ty VEE
QA 1ISTS7E 6052 S99 02 & 71358 Jdehigloh 24349 H=E 9
A BE AzFAM $93QA Hols ¥R 11STFA7E 5322 ¥ AFS Yw
Witk AutAQ EEE RE AgFdA F94AA Aol Bon 1ISFH7L
56302 717t A Yehgd @ & 7jsxE JuFRIE 7012 f44L
2 71 e 713EE Y FRe 14 oo JEEE RE ARTIN
949 715 Holg Mol Ysgtoy AGFF GDLF¥7F dubFiEng 7%
T} 22 A Bt 39 dudAsE dusRe JEEst & S
et 2845 npasiAE dusgsl dNEEst 6382 AR =
715258 g YYn 1 dgos dFFRIt 5462 ey JlsEr =4 3
7t gdout 526% el GDLERSE #9802 715 Fole HolA @Rt
=R ANAQ 7ZERANE FFFRI 5MZ TR} e FEFS UEHUN
=3
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AY Ag D iy

1. A8

B AYd) ALY WFF (FEFD)L AF AN F4RD. 11SE gXe g F
A Eelste] Agstdh. 189 GDL (Glucono-d-lactone), %714}, urea, SDS,
DTT (p-DithiothreitoD) 59 A %& Sigma (USAAAA 7]l8te AHg-stitt.

2. 39 933 5

(1) 4P EEA

AR B AOACH(AOAC, 15th ed)o] 93t R FFHE 105TAA St
Az A9, 24 FFL microkjeldah o2 ZA{H o0 AL A
6.255 A&t Bt AL FFE AEE Soxhlet FAE AHEsto] 65T
oA 8AM3Zt petroleum ether® FZ&33ich B TFL 50T AF FUS A8
3t SR8 G5 E FFLE 100004 FEFF, 2oy §F AT FF,
AL FFE W IS AT 2 AFL 33 WS AL A4S AHEES
o},

(2) wiopo] APt =24 2 FF

ALAL silicic acid B 22ZvtE R ot FAALA, IALE 2 AA
BA2 B Silicic acides 22ol=4 vl|xE AAR}Y] Y3t FHFE
2% washingd} i, methyl alcohol® 2 washingdtd 105~110CT oA 12417 &4
A AT, 1.76x42.8cm columng AHE3t o] flow ratet® 1~3 mlL/min® 2, solvent
volume2 bed volume® 6¥E 3t chloroform, acetone, methyl alcohol®] 42
LEAA, SAAYAL chloroform, X2 & acetone, 1AW A2 methyl alcohol
S2AA E¥sdd. 74 A3 B8 $AMsy] do 9A4 fAEde 9] A
st A AS v ¢ F shaageteEade s o &sto s EA45A
AR 02 g AT e o8 Zejxad ¥ 05 N MeOH-NaOH 4 mL& 3
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sbatel Wztae AXY 3083 w3AZ F BF3-methanol 5 mL3A7tstn 2
2 Fo] BZ#E Z8 hexane 3 mLe 23X 1¥ Fo} saturated salt solutiond
A7} hexane®< 25 mL 3z ZFd23ad SR old AF T sodium
sulfateS W) hexaneZo) FFae FES AAY & dHstd At 24 A
22 AHg8tdh GCE ol 43 BN xAL Table 13} 2t

(3) otmjedt 24 R AF F4

60~70 mesh7t HEE B4 TEZ 025 g2 A3t ampuled)] ¥ 3L 6 N-HCL
15 mLE 78 08 47122 J8sto] A&dA 2E3A4. o5 10T 229
A 24N 7 JHRAA 1 vl golesg 50 mL BEEegaAd 38 F
0.2 /m membrane filter2 d#std  AccQ-Tag(1993)FPe g F=AIAND G&
o}mlx 28 HPLCE FAsgrh. old columnd Nova-Pak C18 (3.9x150 mm,
Nova, Switzerland), injection volumn 5pt, flow ratex 1 mL/min®l 3, HZ&7]&
fluorescence, °}574< 0.14M sodium acetate(A), 60% acetonitrile(B)E gradient
Hoxm FAsAY.

(4) Isoflavone TF 4

Zt Algs B A2A 01 g2 3FE JF3H] 0.1% acetic acids &
70% ethanol €% 05 mL& 7bste] @whad § 2o 4 BAS F3F
9. ojAL YAE12500 rpm, Smin)d T ASAL s membrane
filter(0.45 sm, Whatman, Germany)2 d3#3td] HPLC £4 Ag=2 AE3io
Isoflavonee aglycon$! daidzein, glycitein, genistein®} 2159 TE3 =IFA <
daidzin, glycitin, genistin, malonyl-daidzin, malonyl-glycitin, malonyl-genistin,
acetyl-daidzin, acetyl-glycitin, acetyl-gencitin® & 127}x19) 4¥& HPLCE #HZ
). JASCO(Japan)Abe] HPLC system2 o] 8332% column< ODS
A303(46x250 mm, YMC, US.A)E AH883, UV detector 254 nmilM 43R
3 flow rate¥ 1.0 mL/min®} 31tk Solvent #3212 Table 29} 22tk

- 165 -



(5) %9 phytic acid §%F =3

Phytic acid®] &% 42 48 29 A=2: Hartland9Oberlass(1977)4] <]
2agrA FUE o839l om, phytic acid %2 Lattast Ersknin(1980)° <
@ g en A A8 05 goll 24% HCI 30 mLe 718 & 2/ 5
dEAA Rt o]F 12000 rpmolAl 10832 AR} F FE5AE ¥

Bastel ALgsidd. @9 Aol 10x15 cm colunmel &0l HE A
(AG1-X8, Bio-Red Lab) 15 g& F3&%F 07 M NaCl2 A4/ o o5 F

T2 Cloj&°] HEHA &E A7 T8 Ao FAG A7 F52F 45
A& 5uf H43t 10 mLE FYFAow, SFF 20 mLeY 005 M NaCl 25 mL
2 Ao} Fof F71US AAsL 07 M NaCl 15 mLE 75t4 phytate® &%
F ol 89% 30 mLz F&3}AL o M LA 3 mLA Wade A (Ferric
chioride 0.03%%} sulfosalicylic acid 0.3%) 1 mLE $o] @447, 500 nmAA £
BBEAR FBEE F48 3, phytic acid(dodecasodium salt)E EFEAZ 24
g E¥F F4d 93 phytic acidE R FsQLr)

(6) Saponin ¥4

& A¥oA °l&¥ saponin® EAMWHLE, AX EXF ¥L F 1ge 80%
methanol®] =59} 80C AA water bathod 4l 4hr &3 & FFH3a] A A=A
th& 7% methanolic-HCIE 718 80Co§A 3hr¥<t 7hrEalistd F3HAA thAl
evaporator2 XAl A ethyl ether 50 mLE 33 shaking ¥l ether29% 3}
filtering3t] ¥ F° methanolE 3 filtering HPLC 2A1Al82 AM&3}91th

2. Wjob7H o £

(D wjobsie] Alx

UFRE 57 st dF 0 g8 FFHFF 1700 mLot AAI T mixers 55
=

2 ovkste] wMAe FE2e s
T
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3 AolE A F £ (10x10x8 cy)ol A& 73 §3ES WOl 2 kg9 2
2083 4HEY stk wobFR-E vhol 90 g& &3t IWwTFR AzWRH
YT Yo AxdAch LISTHE LIS 60 g2 ol &3t dNFH A=z
W T4 Pog FHAAA F7IES g 0 At AzxsAd.

2 779 A3 4%

S35 A AFW 18T A B I1FO2 e 9 AL 4TAN R
o] E Ao o] g3stgct. PCA (Plate count agar, Difco, USA) wWlx]o] 100 pL¥
HAFE 9T 37CAA 4AES MFE F colony T8 AT dTe
CFU (colony forming unit)/g2 2 YeERfA)

(3 AN

ZE SAZAE 3 i HAYPso 74 ARE T {94 AL SAS (Statistic
Analysis System, USA)E ol &35t9 E4F #48 3 ¥ Duncan’s multiple
range test® 5% FEAA 2 FA3S AASA.

3. AES sty 54 23
(D $¥<) gy 24

AIEE £4E AOACH (AOAC, 14th ed)ll 9t} &S FU7tE Az,
3L AY I3y, AL Micro-Kjeldahl & AH83te SR8t 2 43

¢

2 33 WEao A& AFzke AL

(2) F79 4% &

TR dx= BFMaA (Color JC801, Color Techno System, Tokyo, Japan)E&
AHgete] L (B%), a (AAR) E b (FAR)ES SAstdch ol ALgdh &
#o L#tL 9863, agt2 019 2 b -0670
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%!

ZAZE FRE 4@ A7l (15x15x15 cm)E  ZEehho] Rheometer
(COMPAC-100, Sun Scientific, Tokyo, Japan)E A83l9 SFAsdo AR 15
mm, ¥4 1 mm% 93 probeE o]8&3d F¥9 HuA (hardness), FFA
(adhesiveness), €734 (cohesiveness), ©24 (springiness), A4 (gumminess)
2 44 (brittleness) 2 43k Rheometers ©]4# FAx70E Table 43%
2k

&
i
o
lo
PN
i
o
e

iy

4. 79 A=x4LH

1 jo}F+9 formulationg th&3 zch

vfo} + =AE (1:5) — lhr B7HF7]
1
Bo} + =AZE (1:3)
]
=712 2~3min B7]
!
90min, stirring
!
100, 20min, stirring
i
3000rpm, 20rnin, centrifuge
1
AA o APE SB(TS = 70%) K 1BF: 8.0%~9.0%>»
1
214 NaOHZ pH 7.3 €37
1
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SEEE
!
Fodug F{ Az
monoglyceride : 0.3%
28F 1 1.5%
2w 0125%
A 1 25%
i
80°C, 30min, stirring
!
Autoclave, 121 C, 15min

(2) dFa9dol g #4 89 Ax

AP A7E F3d 71227t A 37kd AT AU ol &3ty 715 &
BE BE7] Y89 71543 24 pepsin-ISP, alcalase-ISPE 718t 715 x4
et 53 5L A 4 956 A wigu g golr izt sl

(3) ¥ 59| emulsion activity S #g A7

AR F F959 2 ¥stE 23387 9539 AE9 emulsion stabilityE &3 &
At FH A=z o] AF 2 emulsion stabilityd 7HE A F3HAE 2
$3t monoglyceride, distilled monoglyceride, spang test3tgoh. WF ¥ A 9
modification®} F## &2 emulsion stabilityo} vlxl= AFS Dol A
e A4 qFaHde st pH 75 A4 A maleic anhydride® ©]-§3
o oA lysine A7l modifications FEFH AP A8 ALY
Modified proteins dialysis¥ ¥ freeze drying3t@th. Ninhydrin reaction® ¢]3j
gmdol zhzt 0, 65, 90% modified FUSS Felstgch o5 dN A9 emulsion
of digh kA RS SHs A
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ANEE AL 7] INE AR Azste] oo Mizte] =g FHe FolF
4 47} 20mIAEY Bot AA FAG. BE A5 B Aol S & F
AEE A5 e S A AASA 26 dAs AF9Sed 39 dig
A 60ds ddez dA i 713HAE 983 S(hedonic scale)E ©] &3
FANGEE stgon 1don Z5E ofFAd A 9Por BrF FFHE
HEAISIEE st H7td 548 dAl (aroma) 549 vlddA (beany), 4%
WAl (savory)ol 2t ¢} appearance)5A 2] H(color), Fl(flavor) 549} 138K
savory), ©8t(sweetness), B9 astringency), ZuH(bitter)=18]32 =& H(texture)
549 A (viscosity)E H¥tAQ 7]3 X (overall acceptability) &M U2 Z13Y5
Aok, SAS/STAT(SAS Institute, Inc., SAS User’s Guide Statistical Analysis
Systems Inc., Raleigh, NC, USA. 19965 ©]&3tq ¥4E4 A3 A 839 3
TR zo}9) §5-= Duncan’s multple range testol 913 ob5 vl2 g At}
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i)
)
pict
K
e

1. ol J&3 5
(1) wiote] Aak £-4
wote A F& FAGA AgA FHo FAulE= Table 269 Heblidrt. uj
oe] FALAY FFL AA FTHY 84%= e, FAALLE 96.20%, TA
AL 321%, AAAL 059%2 vebsted A9A200009 SeuE AFFY A
Fdo] BF FAANA, 9AF L ZAA Foz gFo] Witk FIgte Hjof
g AR gEA 23 G2 JEgY

Hfobe] Ak 24 @ FFE FAE ZAAE= Table 2790 UYepligith. wjope &
AL ARSI F hinoleic acid(182)7 405%= 71 #Wok3, oleic acid(18:1),
linolenic acid(18:3) ¥ palmitic acid(16:0)9] 22 96%E A=A sty B x5 A 9HAk
o] ol =A dErstth Hokel FAAEE AW F linoleic acid(18:2)7F
500%= 7Fg 2%, oleic acid (18:1), linolenic acid(18:3) 2 palmitic acid(16:0)
o] £o2 H%E AASNY FALTAR Fol EXALIY gl A vk
o}, wiole] FA AL APA F linoleic acid(18:2)7F 39.9%2 7H3 ®%3L, palmitic
acid(16:0), oleic acid (18:1) R stearic acid(18:0)9} 22 ¥Fo] EA eyttt
Hlope] AXAL APt F linoleic acid(182)7F 40.1%=2 714 B3, palmitic
acid(16:0), oleic acid (18:1) 2 stearic acid(180)9} o2 FA AT} o] FFkol
=4 dEistt. o) FAA e e HA FHY 84%= YR, FAHA
BE 96.209%, AR L 321%, AAAL 059%= vhersttth ol FAgA L A
WAk linoleic acid(18:2)7F 405% 2 7} 2%, oleic acid (18:1), linolenic
acid(18:3)9) o2 o]l A vetwdd wiole] FAALL At F linoleic
acid(18:2)7F 50.0% 2 7 B33, FATAA 28 $AZ FFol T4 Jepxd
wjole) FAAL APA = linoleic acid(182)7 309% = 7H4 B3, palmitic
acid(16:0), oleic acid(18:1)9] o2 ko] E A el sjole] A AL Axt
A % linoleic acid (182)7F 40.1% = 714 B33, 328 e oMz o

=A e

&

o
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2) wote] ofmxt A R FF

vjobe] opulid 3 R IS PAG A= Table 280 WEHSITh wiot9
oln) =22 aspartic acid, serine, glutamic acid, glycine, histidine, threonine,
arginine, alanine, proline, cysteine, tyrosine, valine, methionine, lysine, isoleucine,
leucine, phenylalanine® 2 17F0°] EAHJ=H, o] F W& ofnjxitd H 3
glutamic acid, aspartic acid <22 o] vud & AoZ ey oA
ANAH200009] $-evel AFFT9 obuleit 24 2 FF A} vl A el
t}. Glutamic acid®] 32 6410.0~199775 mg%= ek oen 11S71 7HE =7
velgt. IHdE A olujxAbo)x|wt Fo} FQ opu:AQ) lysine FFE
3485.7~5833.7 mg% & UEton 11S7 7HE #A vebgh ©hE ol dbe] H]
3 7bE AA FREH AE obvAbe cysteined Ao UEs, oz e
methionine, histidine, tyrosine 2 threonine 22 37 Jehyd. HAsw F
(1990)& F 9} otuleAt £ FFo we} Ade] Xolg BYon 7 4age
2 7€ o=+ cysteine, methionine, tyrosine 2 threonine &°]$1&& X
335t histidineg A9t v FFE Bk Cysteined FHFE 6089~
12193 mg%2 Jeston 11S7t 7 #A) vetgch ZE o xeid d5%8 vl
SHE 11S ol o2 opmlnt fo] BE Aoz vehgd. ¥ wjote] g
71674 AEe §F AA 19 AFAA A& v g

Table 26. Percentage of lipid fraction of germ (%)

Neutral hipid Glycolipid Phospholipid

Germ 96.20 3.21 0.59
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Table 27. Fatty acid composition of lipid extracted from hypocotyl (%)

Neutral lipid Glycolimd Phospholipid  Total lipid

Capric acid
- - - 02
10:0)
Lauric acid _ _ 01
(12:0) ’
Myristic acid
0.1 . - 02
(14:0) 04
Palmitic acid
108 24. 235 10.3
16:0) >
Stearic acid
3 . 12.1 25
(18:0) ! 96
Oleic acid
187 . 154 342
as:1 17.7
Linoleic acid 500 %99 01 405
(18:2) ) ’ ’ '
Linolenic acid
158 7. 89 11.2
(18:3) 8
Arachidic acid 04 o1 ~ 02
(20:0) ) ' ‘
Behenic acid 02 ~ ~ 01
(22:0) ’
Erucic acid 01 _ ~ 01
(22:1) ’ )
Lignoceric acid
0.2 - - 04

(24:0)
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Table 28. Amino acid content of germ (mg%)

Amino acid Germ
Asp 4828.6
Ser 1906.3
Glu 6410.0
Gly 1931.8
His 11254
Thr 1631.7
Arg 31063
Ala 24172
Pro 1883.2
Cys 608.9
Tyr 1285.3
Val 1966.0
Met 7126
Lys 3485.7

lle 1716.1
Leu 2786.6
Phe 1711.2

Total 39516.8
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3) Wlol 2% H isoflavoned] ¥ A

FA wlolE: FHTFA IAFAIE oiF dd Bof UE isoflaovne HE 0|
extraction H+=d], oju FZ5H3¥ isoflavone? profiled Fig. 349 2. 7]
1-30% A}ololl isoflavones} #&ol #43 dolxtow, 1 ojFdE= &4 W
isoflavoned] =+ ¢A% e FAA.

1400
~ H)Q""‘-—;—é
£ 1200
[P
=]
£ 1000
- —e— Whole hypocoty]
§ 800 —O—Powdered hypocotyl
? 600
-’
2
g 400
»
N
S 200
-

O O— I ! L ] l
0 20 40 60 80 100 120

Time (min)

Fig.34. Effect of particle size on the extraction of isoflavone from soybean
hypocotyl. Isoflavones were extracted from 2.0g soybean hypocotyl with 20mL
of 80% ethanol at 60T for Zhr.
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1400
—{— Daidzin

7~
2 1200 | —2— Glyeitin
S —m— M-Daidzin
2 —&— M-Glycitin
(=9 |
_:a 1000 —@— M-Genistin
=] ---A--- Glycitein
§ 800 | l —&— Total
B
g 600
e’
2
e 400
»
=
§ 200

0

0 2 4 6 8 10 12 14
pH

Fig.35. Effect of pH on the extraction of isoflavones.

€% pHYl ™2 isoflavone isomers 9 extraction trendS =AM B Ay gjii
o] isomer&< pH 2-8 AboloflA 714 3% J o] E9ton alkaline regiondl Al
< malonyl type?] #37} doji} malonyl derivatives®l 747} @Astg o of

%8 aglycone typed] 5= =7pstdt
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1400
£ 1200 |
2 O Daidzin
e, —A— Glycitin
= 1000 —O— Genistin
80 —8— M-Daidzin
S 800 —&—M-Glycitin
%“n —@—M-Genistin
=] 600 ——total
e
S 400 -— &
3
200 A
2 ==,
O- 0
O 1 i L
0 50 100 150 200 250

Time (min)

Fig. 36. Extraction of isoflavones and profile of their chemical composition.
Isoflavones were extracted from 2.0g soybean hypocotyl with 20mL of 60%

aqueous ethanol at 60T.

Fig. 6& A7t w2 isoflavone?] % 7332 AHE ZAilo]t}. Extaction time

IAZE Yol 50] g5gs & F Ak

o
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6. F79 formulation

__ 1
2
o &}
S
T
o OF
(&)
| —
[
a 4}
()
P
@ D}
(<))
o

0

8.5:1 8.7:1 9.0:1 9.2:1
Water/Bean (mL/g)

Fig. 37. Water-to-bean ratiod]l W& F-H % 9(total solid 7.1% 71F) A4

FRE A7) Y8 maximum water-to-bean ratios 4obR gttt (Fig. 37).
FH99 solid percents H& 71%EF fAstdol dEz AT wge FrHe
9 F2 dF FA9 10ME ¥R Lopop 3t} Water-to-bean ratio”t 8:1 o]t
A= vk 49 solid percent’t 7.1% o1& fAsHY ohf o] Ru= Fadtd
A o2 productivity’t @A €k Fig AA¢ ol water-to-bean ratioZ}
9.2:19 w b4 %2 productivity® A5t utsd o] solid concentration©]

T1%14E $AT F 9SS FAT 5 At
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Al
4

14

0 1 L 1 I\ 1 A
0 10 2 D 40 D 60 0

Storage time (Days)

Precipitate weight (g/ 200mL

Fig. 38. 5% A% ¥ JdEA ¥

-

9 A S AMAE B ALE acceleration testE: T3t A4y B A A
Ztol Aatgo] wel AL Fol Hia FrEtE A4S Bid AR 27 30¢

=
HAE BAEY Fol FAs FRYoU 0Y ol FRHE 7 APl tha E

N
3

F 2 protein aggregated}
HEZEE FU3 fiber2 FAHC e AR HudHAY ole}dt aggregated
S Hirow Zol7] At E HAHIT emulsifierd] A& Brh =& ¢4

oA F#+ %S homogenization # &3t op st}
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Cream Volume (mL/200mL)

O I i I ! L £
0 10 20 30 40 50 60 70

Storage Time (Days)

Fig. 39. A7 & g 2dF9 ¥y W3

T A F 24T 8P FEE acceleration testS F3to] S B F1} A
ol Byl wel AYF e Fol FA Frisk: A4S HAd AR %7 30¢
e AdTe Fol 335 Tkt ov 30 olFRHE S A¥ge) i £
=Y (Fig. 39). 579 AF F AAHE cream layers 32 protein
aggregate®t lipid dropletfiber® TFAIHol dx Ro=w Az o3
aggregate®] A4 g HAFoZ ZFoly| o= HAF emulsifierd) A& 32

o =& gEHAN FH 592 homogenization | &) dtojol sk}
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Table 29. Effect of solution pH on cream separation of soybean drink

pH

ANE FF a3
70 Cream separation (1-2 mm)
72 Cream separation(l mm)
74 No cream separation

Cream layer?] B #L2 FHA9) pHA 9L B=dh T/ A pHI 74 o4
4 o AEY emulsion®) 7 tA Hol cream layere] W0l A=l (Table

29).

Table 30. Emulsion activity of different type of emulsifiers

g F%

A%

Types of
emulsifier

Monoglyceride 0.4%

Cream separation: 1-2 mm within
24 h

Span 0.4%

Cream separation: 1 mm
within 24 h

Distilled monoglyceride 0.4%

Cream separation: 1 mm
within 24 h
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FHdE AR dhHo doemz A F IPYPEY FEUt dojv ¥4
At Aol AT olZ FEFU gdd Ax A FIAE AUt
homogenizationg 3t S=d) ojw A= FsAde] ¥ FFHA e AF
AAFENA o)zt LAl €k Table 309449 2ol T/ A=z 7 A +#
84t monoglyceride®t span olglom AL 04% BEZF AFF Aoz
Bt}

0.6
e 05 |
c
S 04t
0
3]
2 03
«©
2
o 02 ¢ —&— unmodified soy
_8 protein
< o1 | —m— 90% modified soy

protein
0 | !
0 2 4 6

mL oil/ 7mL protein solution

Fig. 40. Emuisifying property of soy protein and modified soy

protein
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cor i ARol el gerz A F 29 B dojdth FIHAES
olgam ABEel REE o= Fx AAY £ o}, 2 EFE AFHeIH. W
214 % ©992AL reversible modification®] ¥ 7<) maleylation AI71® T
o gatAge #2 FA4Y Aoz ArYEd ol modificationdl 3t &
A 9 hydrophobicity”} Z7t3t7] wj&-olt}. Fig. 4094 2l3to] maleylationdl 2}3t<]
AE] f3gol F/ASTE A & AUt

0.7
06 |
£
c
o 05 ¢t
O
wnn
o 04
O
@
a 03
o) —&— soy protein
_8 0.2
<< —m— 90% modified soy
01 protein
O i 1 l
0 5 10 15

pH

Fig. 41. Effect of pH on emulsifying activity of soy protein and

modified soy protein
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Modified protein& SRR ol9jo] 2E pH 9dodA F3€ emulsion activityE
B9} (Fig. 41). Modified protein®} 39 lysine residues} 5] $1i= maleyl
71l o5t} @A o] charge balancest shiftslol S olje] pH FHA
solubility7} 45 Q o™ ob22 modificationo} 2}dte] @A ] hydrophobicity
7t 450l o)st 2L A4S BYS Aow AZErh Emulsifying activityt A
P23 B3 ApolojA  vehlE dgolEz {F3AIY  charge intensity %
hydrophobicity 7} % 8@ factorolth. '

0.7
E 00 f\i—.ﬂ_""\H—f——l——I‘—I
c
o 056 ¢t :
(@]
wn
o 04 ¢ —s— 5Oy protein |
O
S 03 | s 90% modified soy
Q protein
Q 02t
<

01 +

0 1 i i L

0 50 100 150 200 250

Time, min

Fig. 42. Emulsion stability of soy protein and modified soy protein
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Modified proteing A o}99 BE pH ddA FJE emulsion stability &
B9 (Fig. 42). @eA FHAzH 9o F#99 AF F cream layer?
precipitate®] 2L AAG7] Astd FHA o] U= EWAE citraconic
anhydridet} maleic anhydride®} & reversible modifying agent@ 2|8t 4
Qto] AEHoJo} & Ao Z AYdL

1.5

1.0}

Turbidity (600nm)

05}

0.0

Fig. 43. pH profiles of aggregation of native and maleylated soy protein. 0%
(@), 65% (M) and 90%(A). The protein concentration was 0.02%.
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=8 Azol o] A F WA FEY solubility 4 B4 @ AF9
quality A3+E 9] 98 FH4IMRS maleic anhydreideZ ©]-8 % reversible
modification® AlZth. Modified proteine 25 pH F9A 34€ solubility &
B9} (Fig. 43). Modified protein® % -$- lysine residued] Z#5°] 31 maleyl
7101 ©}s] ©MA9) charge balancest shiftslo]l SHA o199 pH A
solubility7} A=Y webd $4 9¥A) chemical modifications] 23t
$5 = 49 g7t oA ¥ FHE AZXE F Ax 2o YA HUR

1.5

1.0}

Turbidity (500nm)

05}

0.0 ; :
2 3 4 5 6 7 8

pH

Fig. 44. Effect of NaCl concentration on aggregation of native soy protein. The
protein concentration was 0.02%. Concentration of NaCl used are M(@), 0.2M

(M) and 06M(A).
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Maleylation protein®] salt stabilityE 49 B 9t} Modified proteine salt7} &4
&= RE pH 9994 349 solubilityS B2} (Fig. 44). Maleylation protein
< salte] FFol ¥ AFAME AHgol JHsd Aoz deuy wEtby
modified proteine F@ olyet o2 AFq F/iA £ AAAR AHEE &
Ae Aoz A

1.0

Turbidity (500nm)

0 50 100 150 200 250 300

Heating Time (sec)

Fig. 45. Effect of heating at 83T on native glycinin. The protein concentration

was 0.05%.
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Native soy protein® 80C}A 7148 ZA$ 0-150 second Abejol FZ3
denaturation®] | aggregation 42 Bdom 150 = olFAE twhidity 37t
= gutstA Yol (Fig. 45). olgld tlF @A 9 heat unstabilitys £ ©
WA NE Aslgone) ZTYS Fgof Ao #gurt Heat aggregationl
oa MEuNAL A AFAA JA 4] op1H7] WEoln. w2 diF
Ao o)gd FAZ FRE Wotoz IR JFAA WL EFATNA
9231 functionality® ZWA1Z % = reversible chemical modificationdl ¥ 4
= e 977 875 Ao

1.5

10}

Turbidity (500nm)

05}

0.0 ’ : '
0.0 0.2 0.4 0.6

NaCl Concentration (M)

Fig. 46. Effect of NaCl concentration on thermal agregation of 0%(@), 65%
(M) and 90%(A) maleylated glycinin at pH 7.0. The concentration of protein

was 0.06%, heating time was bmin at 80TC.
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Modification soy protein® 93} salte] ¢} % denaturation] resistant 3t1ow o
2bA  turbidity 240l AAHAAJR (Fig. 46). @] ¢A AFF Higk 2ol
maleylation protein® salt®] @§ZFol & AFAME AHo] 7sd ROE UE
wo}, welA modified protein® FRET opel o] A Fd A £ A

2 A4E 4 AL Ao Wz

0.8

06 |

04}

Turbidity (500nm)

0.2¢

0.0 - ' —
20 30 40 50 60 70 80 90 100

Temperature (°C)

Fig. 47. Effect of temperature on thermal aggregation of 0%(@), 65%(l) and
90%(A) maleylated glycinin at pH 7.0. The protein concentration was

0.02%, heating time was Smin.
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Modification soy protein 78} 9% denaturationl resistant 3}5107 wahA
turbidity @Al AAHAG (Fig. 47). ol diFadRFd dHez AFHYHA
&3} saltdll )& denaturatione} 93t} chemical modificationol 23l resistance”}
7t eS BoFa gl

6. 71%4 &% formulation

72t 9 soy protein (SP)& ©] &3t 7154 88 ¢EAh AA Va5 F
A F7be fAF2 ge)(Table 31)& ©] 4319 pepsin-SP, alcalase-SPE A
bt Z1zedl dig #53 54S B8 d5d AU A@ulE A 7
Ztel wignle] A& Zolrgitt (Table 32-36). A=7F @Aolod g
(flavor) oA $-estd et F49 553 FAge] Jouw ojdo] Fo] npd
o ZA EAAEA &g R 2o

Table 31. Pepsin-SPE #7138 21552 vl Ey)

4513 w3 ] (%)
pepsin-SP 0.1
ALY 10.0

B A% 10.0

B 4.0
<gagd 20
T4 0.1

Vit C 05

A A 73.3

o A 100%
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Table 32. Pepsin-SPE #7113 fAF2 £233 a3

PG5 Pepsin-SPE 713 fAF2
pH 2.56
- Brix 165
A= (%) 2.88
|23 0.687

Table 33. Pepsin-SPE #7138 §AF2 A5AA 23

A5 Pepsin-SP 4718 §A72
4 3.1
3 26
A et 3.0
Wt 28
=3dA 7z 3.7

Table 34. Alcalase-SPE #7138 2752 gy

454 v & ] (%)
alcalase-SP 0.05
AR 100

L 10.0

Rcics 4.0
gelang 2.0

T4t 0.1

Vit C 05

AT 73.35

& Al 100%
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Table 35. Alcalase-SPE A7} fx72 53254 243
Frg5 Alcalase-SP 3d71¢ Fa7v2
pH 2.57
- Brix 16.5
AV E (%) 3.20
gx 0.909
Table 36. Alcalase-SPE 7} fA752 #A5AA 49
BB E Alcalase-SPA 7} A2
YA} 33
3k 2.8
Al 3.0
123518 2.7
233 7|3 % 38

E A4 (QPAAA BE FF o] §)
NRE @R 7] A AzFe] 2x2em 2712 Fd Aol AAY £AE

A BeAe] Aol ot AFYYe AFHE A BRdy 103

[



sta] FE 7 ¥ AP gS=F AUt HLAEL 15emAEE 08B
TR #F ARG Z EYUZ 2E AEE A EE Y 54 #H4
2 ZFE 540 st AeAR 4F%or AFLE 549 FETL
SFHAE RS Y EE 3. GDLE $IAE AHES g F 5755 Control2
g FAEL ddon AT Fof Controld AAZ ZAARAY. 22y sidaA
Control#} & Alg7t ¥ Ao A8 AAHE AL deA gt 540
HEEHE oA gt g, 2233, gF9 M2 F3 sk 49 FHol o
g 549 5349 BAL 74 Gz ), 23 Frt 29 3 A499HE vt
Aol st om 2FPrtE g A8E 92 Fv] A JIIEHEL YRS
Aol ¥weAX(color), TFYISAHL nAiF(savory), H}HA%(beany), W27
(astringency), Gd¢AE(hardness), EH(springness) B AIRE
(adhesiveness)E 87} stoh. 330l vy AAlgte] AAE SAS/STAT (SAS
Institute, Inc.,, SAS User's Guide Statistical Analysis Systems Inc., Raleigh, NC,
USA. 1996)5 ol-&sta] A s Alaztel HFA Aoli+F+= Duncan's
multiple range testoll 93 ohFu|= A}

b)
A
Ll

Table. 37 Sensory Characteristice of Tofu using Quantitative Descriptive
Analysis

2 51 A GDL CaCly
% 53 Hob T3 1ISF 3 [T M ob 73| 1157
du | weds=
appearanc color 1037 | 992 | 341° | 783 | 811" | 565°
e (brightness)
RES B
- 6559 | 533% | 858" | 744 | 480° | 11.36°
savory
3]
u) gt
flavor ] 470 | 624> | 517 | 515% | 986° | 354
beany
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W _‘C_:_gl.
o 986° | 1218 | 552 | 7.1 | 1225° | 377

astringency
g g =
1025° | 1109* | 247° | 627 | 755 | 480°
hardness
237 R
493% | 546° | LI7° | 5520 | 366° | 446™

texture springness

A=

] 10307 | 1175* | 392° | 491° | 775" | 360°
adhesiveness

1) Means of three replication. Same letter in a row are not significantly
different each other (p<0.05)

on FAEZHY] FoAQ Aol BolAq kvt FrjEAe] n
TAE AHSE USTFRF 713 BetA b e CaCl: $2AE AHEF wfof
FR7F 713 FeA 37 90 vdute CaCl $3A1E AHSE wiob 7ot 7}
& AsA HAHAR CaCl $2AE AHEE 11STFH7E 7P 2kstAl 371 I3
b ®eute GDL, CaCl; Ztzb 12,189 12252 713 #8tAl 97F HA3 FA 8
Z 2 Aol HolA gton CaCly $3AE AHEE 1ISFH7F 3772
7bg okgh weonts eyl At S0 dad AxE GDL $3AE A
&3 FFRet wob Rt Zbzh 10259 11.072 7H3 AsA BrhHA FAE
7ve] #o)AQ zlol= Holxl gtonm GDL S3AE AMESH 1ISFR7E oFetAl
BAHAG GeH S CaCl $3A1E AT AFFR7F FoRon 7 B

=
o
o
o
)
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BrtEQom GDL $2AE AHEE 1ISTER7 7% o8 37t AR A

= GDL $3AE AME3 dF5%, wobvyrt 2b2h 10309 11752 =7 87t
g0 T A87He] f949 ol BolA ggon CaCl, $IAE AHEEH
11SFH#71 36022 73 <FsiAl 97F |t (Table 33).

NNEERAY] AT I LUSTFA7E 4882 foFez M 5L JjEx
EFUIIT) (Table 38). F#9 &9 ML RE AgddA #I4U 7153

HolA oy de¢Fa7t 5578 24 FS Yeidd T/ nadw
ISFH7F 54022 fodoz 71 & 7IZxE ety dute V2=
A 11SFA/7F 6058 foFez ¥ V135S Yedd. 23339 FEE 9
Al ZE Ag7dA F93ed AolE By 1SFH7E 5322 & AFE dE
ydth AwAHQ 7|EEE RE Alg2dA S99 xols BHygon 1ISFR7
56302 713%7} EA el

altl

- mlm ° :10

B e &
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Table 38. Sensory properties of soymilk manufactured

£A4 Alg A5 54 o} 11S%F#
LIRALR|
4 315 3.00° 475
R beany
aroma A3
e 358° 365° 488°
savory
5'(_}_- A
4 ! 557 547 5.30°
appearance color
Rl
- 2.50° 423 5.40°
savory
ook b
2.25° 453 6.05°
g n) sweetness
flavor
&t
] 2.1% 365° 6.12°
bitter
gon 217 353° 6.07°
astringency
ZA 7+ =
° _j‘g ] 407 460 5.32%
texture VIScosity
Al s =
] 217 3.90° 5.63

overall acceptability

1) Same letters in a row are not significantly different each other (p<0.05)

-3

4

ol[‘

2 794
AL Z T A

B. 7% 2 %49
AN g e
}_

jo 2 1A
o140 75 Holg

rd -

o 5 ==
e VIEEE

A (N#S
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E7 w8 2%E XA FRo dddARE dUFERY JsEs 58 BFE
YERAH. @33 sk E QiR duTRol 6382 Ao e
71558 UEAY. FH9 AAQ ZlsxdA s 1ISTYIL 5HUE JEEN =
< A%E JdeEddY (Table 39).

Table 39. T8 48|7} 7|5 % FA}

A& 1S % Hobv5- AT
%} A
5 3 490° 49" 7017
appearance color
AN 3l
savory 5607 5.60° 551°
g H] g gt
514° 523 5.30°
flavor beany
Hag
. 509° 5.14% 4.84*
astringency
gadAdE
551° 5507 599
hardness
wel
z3 7 . 3 5.46" 526" 6.38°
springness
AR
<7b 533 5.34* 5.81%
adhesiveness
AutE s 5
421 . 5.94% 549% 559*
overall acceptability

1) Same letters in a row are not significantly different each other (p<0.05)
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M4 Smdds 2 azZotole 7|0l s
g7t} Aoty 2 Jx, ERIARE 2 Jdx
T+ 7 "
Z 2k A} & AS(H) SXIHE(%) 719d5(%)
oY 10 100 100
odFAA 10 100 100
FAAA 74

154 . (2000) o 3 T4 3 ) 10 120 100
OBl A ] YxA 20 100 100
oo AP AT 20 100 100
oFAY 30 100 100
OElrdrjAIe] £ 10 100 100
odAAgY: AAF 10 100 100
22 A E(2001) |0 4 ™ 30 100 100
oo™ 30 100 100
ox5d 20 100 100
o7lEMERFH T 35 100 100
HEH7L |oAFFAAIAHL 30 100 100
oHMAQ VSRS 35 100 100
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1. /479 2y
o
2. 8 A7 $&

&
- AAE 24 JIEAAES AL AARA FAQA v, FUY $53 A
53 FAE Tt ABEL VRAAYZ @ A8 A7 B Q7Y
ML Aol 43 $49 Aoz A= ¢

2
e
2
dg
1m

3. 7198 A%
- B A9 #FdrIYA (Fupolenxdy B a7dRY slgolde 9
dn Jomz  JYst $38 Aew 44 1

4. A3+ A

- =5AA
AL R 83 A Biol Pharm. Bull - SCDol| 189 =5 A

A
2,
£
iy
N

FZAEAGFHA - SCIE) 19e) =2 %3 3

- 59%9
L BAE0A% - LUsTF, AFhobey A2 2 7154 A7 F0 59 39 F
2 UsFH 2 AFuols o 87 /5y FREE AW AT W B8 29 8
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M6T ATMUIHOIN +HS ARSI EHE

1 AAEF) =g B

2003, 20043 % Ul - oo A8 JAEFS SAgRd 598 Vs, & Ax
A AEE A3 AFol OdE o vE fdd g Aoz XAHUY. 7
Fo FrlAolgd w2 ot 28 9ed 7% A3t okeg AEgAd s
WAL L EAE o] 8% ojen 75 AF5] Bl 2IY e TAY 2E
dl&d Agdein Aol EFAR AdAse] &S5 dUE wAdgEE A%,
< dAse Aol vtdd AYolel= Aol ANAQ H"“’]‘:}. AZEEHNF
(dietary supplement)2 ¥2-&o] $-8ix oJFrge Aol ¥ ¥ad
HEFE FE0 AFTeEN AYS 4PsAY a3S 7‘]%} F A = AF
o2 WA= & opet ¢Evgdx g3 AFol FAHD Ao 7154 AE
7154 53¢ 29 987 2o

© A9 dus AF
AW s HES %A AEY Fa@ PR ANAT A= HFoIh 5
3 MR AF Mgo] ¥ Mol fPANE AFEY B ohlet Be2HER
B UHFAL AP AP B2 FE AF] T wFL AAsta Ak

@ A7 z2A B ol% A%

o A= 1998 "Method Validation Program, o2t AlEe] gejay AE
SAE % A ZrAES AP viFe G4, F8, AHGAEA #Y
GA7E g AAE FFE Qe o] ZRAEE A A JES gyYoz A
2] 24 AES 28 E A BEHow sz

@ =3t A A F v

AAsHA 22 Aaxets &4 AEe) FEAD LR HF x3E AIAT)
71 1% o A4t g8 I Foldh & g HES ZF A, w2l
<Wely dxstejny A Fo] AW o] Aud APHE Fe)7(free
radical) 53] A2 sHAstEo] g Aojeh= Aol WHAWA xatE WASAY
AANL & dE B Lol gaelr
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@ FAAANE

1% Aot AE 2 RokZ HoZn Pt A F syt FdHX JFoioh
el e ofal o&dA] e RopAw JEAME FIA N Fo] AR
N%e4 AF 2orz Ad Fx Yok AAZANE FAE AAY FAFAA 5
FAeH AFSo] olul dwraiso] it

2. TA HEAANYE 5 7158 &89 AL 5Y nF

@ 2002 FMI Show 718

=% Al7hae} A /AF Y FMI Shows 1= Food Marketing Institute’} 5 #3t=
AL FRE AdAANHFT FyzA = AAFeR 1,3000 A #
7Hr s SUGAE 1670 A7 Fobsidcl @ o] A= iR 4F
B, 24, AT AWAA, 2 a9n AFY A4, #5 57 Bdd 7]7]
AzdAEol Rtk en 1 9 9% PFEF 55 IANHAG AAAE %"ﬂ
Al Z3Ae] AR BE0) A FRFBIANE oF 2009 JAS FdEd
ZHAFEIME 409 AF), 22xn AE2aH9 AFL 609 A7 ““’Q@r%t}.
3 FEAFAME 100% AdF2 53 2L ¥AS 4L FE LERYE
HAgn e 239 AAQE F7re 78e JH(flavored waters) A E0]
ANElen, F%9 dixAd ARL2AN 53t ALE J)xE I SEE ¥
ol Autxloz Redo] AL s Fue ARAFH LR dF B
oS € 5 ARG 283 dFPe £ 4H0ml 35 E FFHFE
ANew 1ol G He B9x gdrh

b oL
)]

r-lo fl

-

2o
3

2 rzi 2 o

3

¢
A
o)

R

@ HOFEX 2001 Show /I8

w9 TFolA 3" HOFEX 2001 Show: 33 Exhibition Services Ltd7} &
B AFE, $8 2 A2 ESE AAIZA ok 26500m" AAAH 3719
halllq Sl A A AAESR 5 2 JA9 #do] H= SRF A9=
1600} 1A, AZRAF R 09 AAE FAE stk SAFANE v= A
FoAAM St ol AAFgu] Tz 4% AAES F/1E /8E Fel(flavored water
)9 AlFeol B, T, FAG A4, FasAls F4 S8 Fol ®ol Ho
o A AZAFA e #ile] =52 & 5 AUt 3 oA R

G A
of vla AA7F gar ejubekel wid ol
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@ el 2 FuE3(SIAL 200002 58 2 NAF AF

At 109 HHQ we] A3 (SIAL 200000 2¥F9 7H3AEES {2
otz A AAS] AAFE BFE & w2 5 YE 71IE APk o =
3o 239 AAFY /M Fegd 5L EARE £ & 9 AE AR A
HQ JF, AP ’-‘V@Qg %’4733 ’—‘4%9] F7IE & 7 e MRS oA vkE
#E 24 F d= AFS AL AAHY BFoeg vy e 249 =%
& 7133 3 4zt 3-‘:‘7} g2 F7hsta e FAo

,.
mlo r_d

3. =Ul - 9] 715 AE AL 4%

® =
$2) et} 7154 ES dEY £9 5 2154 AEol 2ud el H4)
wge] YRS A FHAE gREe FAH YU

@ 98

GEL 7154 AES) 2UATA P9 BeF AZL IYsn Yok £ 2
AQAN 7154 AES AFHD AT FAE FEF @ ANAFoRN 545
5e A AEE TBR 2A4 AF, 02 n2 FYHn Yol BIP AF
of ALHSL Y3 2WAFE oA HEA J&HA Yk AR 715H 4F A
e olu 49s @4sHE deolm NEY A5 FFol ANHA NBHE
o dofux gich dEASS A% A% AFA Al YFH AR FA 2
28 A% gRom dd 42 & JE AW N BHY 5 Y= AE, o2
V453 gk Wb gy BAAY 4E, S4LGR0) 2L AYS 9 HE,
ol ¥ ARe AT AE, YIS 23] A% NEL 5 wa§ NFow
EHea U

@ "=

a7 Fat AF FE vFE F9rt oA £ A n= AF
AEE gl A4S Adste AF S0l 98 Frugd FeAnh ey 2
B AVE EY A #2Y, A 5 TA, & AxId AFRdEs THA, o

=
£ go7t avidte £22 BUW dAUch E A Polih £E5HI Euw

- 202 -



g ol 8% AFEC] Bel 7Y Ao EAot. A wFAME= dF FEE
Ast AFol 7158 AT Lk AEA 5Fsa A g/, = T#E,
Py, TA/SE S92 E,, AR, AFEe FED
I71E oo A vt g6d ol F T uAQ AVIE ¥R AZ=RL, ALY, A
28 S BYEW ol #IAY A Zadu A AF
3d 5 Aol A Z2e HFo Ui gHY o] 3 Y7 HE
3 AReg v"l—’ﬁ. . olo} w2 FEE FAdAME A2 As FaATE
A A agdsts gl £ AFzEA a7 e A2 7iIsAH &
A ML AFAE S5 o] T AE, 53 FF FRA FF @Al A
FEHa 9.

_\
4
et
N
!
-
~
om

@ +4

THE BE 7HeAEY TAFAFE UL A3E AER NEL Vv B AFE
F°] Bol S48 glor] 53] Ay o L Yol ¥ F=A 1 1)
=3 IR O G AZIE ERQD AZRE, AT 9 AFRYE AR
APgd=d S A7 AFESl AEA s3%2 ok
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