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Abstract

In order to utilize okara protein as a food additive, nutritional composition of soymilk okara was investigated.
Protein in okara is highly insoluble due to excessive heat treatment during soymilk processing. Protein
content of okara was 37.3% as compared to 42.5% for soybean. Carbohydrate and lipid contents of okara
were 40.6% and 17.9%, respectively. Okara lipid extracted with chloroform-methanol consisted of neutral
lipid, glycolipid and phospholipid, with neutral lipid making up 98.6%. Linoleic acid, oleic acid, and palmitic
acids accounted for about 80% of the total fatty acids with linoleic acid sharing 50.3% of the total. Amino
acid composition of okara protein was dissimilar to that of soy protein: Cysteine was totally absent in
okara while lysine, which is the limiting amino acid of soy protein, was present in higher amount in okara
on dry weight basis. Both aqueous extract of okara protein and soy protein were found to have ACE
inhibitory activity.

N B JFoeH UL dbd F99 BT shed
o 30% 7heuto] AEO T N3 o] #H T Yol 70
Fo gEue} T BHoMo} QXA AE  %E AR FE R FH 59 24 71FE A4
=27 959 A5BS A Selu AgEeld  BEBL oF Y JIFFTH F AV E FUE
slo T A} Ate) 228 AYTFNC) I 9 QUK EE T AP ARTe] FRARE A
o e R vERe] 2Ralw B8] T gd 8T Atk U FR U BH YN 2yPE
o= BFo) AT ofp| kel lysine ol FHafed  MIAE FREFFo] 80%014 HEE o|F Wi UZ
B2 4 PUEL BREE F2 B0l 97 ok HelE i@ Mgo] £2HT S B ok
Stk A2 Sol A4 B et Bilo) Bolx] YRl FBARE FYE0) el 57 A2
WA T AEA RS BT Utk RS Fol ¥ T E AFoloN BHLW FWANNE FUF £
Ao WA e G BEAPLS FRYN AWE ANHTL Aok
Mo GUHOR S48 4FLATE D £ Uske A QYA ZeolA WAL GFEZRE FEA
B7b7h HeiA L Q7] wEel ), 2ol 21 gulolrlE sht 4T vz
S $uete it 10T E vhge gFE BSaES gty U2, 58 A vy

t Corresponding author : Kang-Sung Kim

- 562 -



Vol. 14, No. 6(2001)

FRAVTHY F

A2 OE AF Dy AoM 15 57 & 833 o}
w2t lysined) §Heko] B1iLA Weol protein effi-
ciency ratio”} i, FE 2 FHET} Fob™® 3z
o e EE HriEY glo] HlX|9] AF3 e &7
ol Egol B Ax7E DA AAok A 57V
acetlylation ¥h-&-ol o8t Ftujd o 7|53 54 &
de BASIAN, B 34 T AtEE HAEREH
A E7Hgl AHE-E 4 de S A B A )
o} 7Hgshate] T o] 8= 3o B3 A
g 2. Je B34 S AdEE
HIA & FEd E Xl st ©
Holng 7|53 EAo] A=l

o] 438171 YlhME LN EE HRate] e )
FHAIZI= 710l AA=H o gt & WA
YA L2 W59 -SH7| 9} &4 ofn| At )7}
FR &5 o] ZA7ke] S-SARelY 244
FAHEA T4 F D o] Eo ££3}

o2 ARG o] B84 LHEL Zol:=
B ZdgEE R st BAZ AANE S s
FA Y 2-mercaptoethanol 3 22 -SH71A 2 S-S
2 SDS 2 AHBAEAR AFE% 22 Ag
st U 71838 AlA o] & 5 St

2 Aol FRALETA Tl LA == v x) 9
o}n] AL ZAF Aol A HkAF ZAS A st 4]

FHHEEY 88 AFE YolriAl L

PREeR
=
s
A}

o

—_

0\. e l"lr

nﬁﬁélﬁﬂﬁlmomm

e

{

Hu

T

Al =z
1. 2
A AHE-H FYHFF (Y E7F 80~100mesh
2 )T TR/ A A RAER dojAE= vA=
() - AF(FTF AF) A A FTol I Bas)
o ARg-3FAT

B
T
A=}
RIS

1) LMe

B]X] 9} soybean flour (&) o] 2ok ZA)4F 2
Z3)% AL A.O.A.C‘%L.“S’Oﬂ w2} micro-Kijeldahl
H, Soxhelt ¥ % 550°C A 3P o g ZHslgc)
BrslE ShEFe 100004 e g3 ZR)uE &her
235 TS W ghe AFRSlgY 7 Ag e 33w

B3] g BEPe gt

2) Xget =

stz MRS el aF dF 563

ry

A& silicic acid 29 ARZvlE I o s}
& chloroform, acetone, methyl alcohol®] M2 &%
AA F4ANA, FAE 2 QAR AS 8
ok zh At e BEE B4 5 /“401] el A gahs
271 fsted AAE vFE 3 ¥ 7kAAZeETD
A E o]&ate] Ahare MY GCg ol
& 4372 Table 15} Zth

3) ofbl=At = A &2

HIA 2} soybean flour(tHFH)E 025 A sl
ampule®] ¥ 3 6N-HCl 15mlE 7}3 th& A A7l A2
28kt Al&4tA LE-SAT ol & 110C LEA
24717 hREI A FH sty gl 2 50ml
AE&Zet2 A0 FL 3 0.2 #um membrane filter E
Fated AccQ-TagWH O R F=A3F A7 U8 o}
AR HPLCZ 243tk oln columnS Nova-
pak C18 (3.9 150 mm, Nova, Switzerland), injection
volumn <= 5 ], flow rate= 1 ml/min °]3, A&71+=
fluorescence, ©]EA42 0.14M sodium acetate(A),
60% acetonitirle(B) & gradient' 2.2 #4351

3. HIX[2| ACE X3l &do| £F

1) EF8

=R YA 2089 FHRFE Thetd & A
o 50C ) Rzl 4A7k5¢t 528 F,
2.000xgoll Al 2087 QA EE s AL
o]& Whatman No. 1 9FAZ o3l 4428
T 52 AEE AT

89§78 (methanol) & 10814 7}
gto oA 127 B¢ & antste] F&8lgiTh 1
2T 2.000xgoll A 2087+ QAR F T I ASHS
# 8t Whatman No. 1 9 #A 2 2 #3}e] priri-dish
ol Yol 40C e FEAZINM §718718 22 F,
ether& A3 718b] Hod A eppendorf tubedl] &7
W O] A-ZA etherE AAT T {783

Z2E A 88 AL3gh

3) ACE XMallghd&sxt &4
ACE A3 49 242 Cushman® Cheung'” €]
Wel wEt £338t9 . 714 (Hip-His-Lew) 0.1mi 3}
AR 05mle] &3S 37CoA 587 vreA 7l &
ACEZ A 0.15mle #Hrbste] 1A1ZE A vhE A1) o



564 248

Table 1. Gas chromatography conditions for
analysis of fatty acid composition

Conditions
Column Supelco wax-10 capillary column
Detector Flame Ionization Detector
Carrier gas He (1ml/ min)

Column temperature 180C
Injection temperature 250°C
Injecition volume 044
Detector temperature 250°C

£ 05N HCL(250 p1) & AbE-3ted wb-5-& A A AT,
o714 o olAE|olE 1 5mle 715 & 2,800rpmell
A 108-7F ol bath 140°CoAM 1587 AZ39 1M
NaCl (3ml) & &3 A171 & 228nmoll A E3E 2 24
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A2 AF5LY gl F/FF 50uE AHE-sIE e
27 HCLE 713t & ZA49E 718tk ACE
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Table 2. Composition of okara and soybean
(unit :%, w/w)

Variety Okara Soybean
Crude protein 373 425
Crude lipid 179 232
Ash - 42 5.0

Carbohydrate 406 290
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Table 3. percentage of lipid fraction in okra

and soybean (%)
Lipid Okara Soybean
Neutral lipid 98.6 98.3
Glycolipid 0.8 02
Phospholipid 04 16
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Table 4. Fatty acid composition of total lipid

Table 5. Amino acid content of the okara and

of okara and soybean (%) soybean (unit : mg/g protien)
Fatty acid Okara Soybean Amino acid Okara Soybean

Palmitic acid(16:0) 115 114 Asp, 71.1 103.1
Stearic aicd(18:0) 42 456 Ser. 29.8 28.0
Oleic acid(18:1) 24.1 234 Glu. 108.0 155.9
Linoleic acid(18:2) 50.3 52.2 Gly. 259 372
linolenic acid(18:3) 9.5 7.1 His. 175 22.2
Arachidic acid(20:0) 04 0.2 Thr. 244 26.0
SFA 16.1 165 Arg. 46.8 574
UFA 839 82.7 Ala, 26.2 38.2
SFA: Saturated Fatty Acid. Pro. 1 422
UFA: Unsaturated Fatty Acid. Cys. 0 5.7
Tyr. 19 29.0
Val. 30.3 438
o EAE gEE dAE Wkl BTy Met. 38 2.9
ojgt Zho] AHHF 2ol A zHe) 7k UEhA] FgkY) Lys. 709 56.5
W o] G SHANE 2ol 7t QrkT AR HTh Iie 129 427
gebd BT Age] Brgel BxakAwatel diF % Leu. 236 64.2
fEo] 3, BRI linoleic acid®t linolenic Phe. b9.7 437
acid §F2o] ol A ThAre] AR AL TF Total 6348 7986
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Table 6. ACE inhibitory and antiplatelet ac-
tivity of extracts on water and solvents of okara
and soybean

Inhibition rate (%)

Water Methanol

extraction extraction

(03 g/ml) (0.3 g/ml)
Antiplatelet Okara 80.3 79.0
activity Soybean 88.3 81.2
ACE Okara 76.9 559
inhibition Soybean 89.2 59.6
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