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Abstract

A partial hydrolysis of soybean protein isolate was carried out by using pepsin and trypsin. The degree of
hydrolysis was evaluated by chemical analysis, viscometric measurements and gel electrophoresis. The func-
tional properties of the hydrolyzates such as flow behavior, emulsion properties and foaming properties were
evaluated. A selective hydrolysis of 11S protein fraction by pepsin was observed from the SDS-PAG elec-
trophoresis. The changes in the molecular weight distribution by different conditions of enzyme hydrolysis
were evaluated. The changes in the intrinsic viscosity of the protein hydrolyzate by reaction time were highly
correlated to the contents of TCA soluble protein and 0.03 M CaClz soluble nitrogen. The degree of
hydrolysis (DHpcp, DH(,) were used to evaluate the effect of enzyme treatment on the functional proper-
ties of the hydrolyzate. The apparent viscosity and emulsion capacity and stability of the protein solution
decreased as DH increased, while the foaming capacity increased linearly with the increasing DH.
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Table 1. Changes in the protein solubility of soy-
bean protein isolate by enzyme hydrolysis.

TCA Soluble
Enzyme TCA soluble protein by 0. 03M
treatments -N (%) ninhydrin CaCls
. soluble-N

test mg leucin (%)

/g protein °
SPI (Control) 1.33 0. 4.0
Pepsin, 10min 4.25 7. 47 25. 95
Pepsin, 60min 16. 46 13. 11 48. 26
Trypsin, 30min 3.49 1. 96 9.15
Trypsin, 150min 3. 84 4.85 20. 63

azxeol oA FeldT

s o) bl 229

7}, R -
2FAEE L8 10mle Ubhelohode diution visco-
meteroll 2jstel 24, 9+0.1CHA ZFA3Act Visco-
ZA17kE 225sec vt ThpEE] Bl
91 BEAZLE 5l sl Este] HEaa sk
. 7h428) & phosphatetE£o8 (pH7.0)o) #7}
°¥°‘| A4 aab7lE ALor 147§t augk ¥
o 25um porosity® 7bA Aol FaA|A Ao A
5 &4 by 5Eul ZAsdc ot Lol
9] s 25TolA 50ml pycnometer2 & A 3kl o.mj
8alo A e 71FEAH 2 A bovine serum
albuming Al&sted Lowrydtd''™® oz FAdgich &
wal follo]l xgol ©}E Reduced viscosityd| 3tz
26 el pRAR((n) - MIE )5 2ys

¢+ C
.

meter? 9}

aj

v TCA-7H84 A4EH

i ol TCAZMEAE £447] Hsld, b
€ 50mgoll 5% Trichloroacetic Acid(TCA) £410
mig H7hated 304 F<t sk A2ollA st
AANE 12,000% g ol N 2085¢ d4Ee st
Asalol a4 AAE micro-Kjeldahl "o 22
Rapeich tEaol g TCA-7HA Aae] Fe
Aol Solgly 244 skl WiEge vepfch

t}. Ninhydrin test

AS ol Zol 7194 chulA §Heke ninhydrin test''®
2 zAsd, TCAXE 454 1mio ninhydrin §
o8 (75ml ninhydrin®} +25ml 4 N sodium acetate
buffer £8tol) 1ml cap tubeoll 7tske] F835 £¢3l
2 BE #eszdA 1587 At F ISR
A Ak 50% ethanol o8 5mlg Zt7t tubeol 7}
% dolole hydrindantine] F7lell A Abshs| %30
~602%t AssiA A 2 £ FREE
570nmoll 4} =& 543l ot

¢

Ol
i

2l 0.03M CaCl,-71¢4d H45H

0.03M CaCl, 74 A4 ¥ ohgsh o] 33
st A8 3g ol EFF I0miE A7lele] 30¥-E<t
2347 & CaCl, 0.33g % #7tsbdch pHE 7.02

2 A 2RAPFo) ohA] 0% T BEE FF OFF
&2 10miAA APt L RS Hslod 4

=3
£8 Aoshn el 1300x g o4 1085 AL



230 oMy .

nsp/C

0.1 02 0.3

Conc. (gm/100 ml)

Fig. 1. Reduced viscosity vs.concentration of pro-
teolytic hydrolysates dispersed in phosphate
buffer(pH 7.0) (P: pepsin, T: trysin, 10, 30,
60, 150,

0.4

tenzyme reaction time)
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0.03 M CaCl, and intrinsic  viscosity of
soybean protein hydrolyzates
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Fig. 3. Electrophoretic patterns of various soybean
protein hydrolysates determined by S.D. S-
P. A. G. electrophoresis
(SPI: Soybean Protein isolate, 7S:soybean
protein 7S fraction, 115:soybean protein 118
fraction, P-60:SPI treated with pepsin for60
min, P-10:SPI treated with pepsin for 10min,
T-150:SPI treated with trypsin for 150 min,
T-30:SPI treated with trypsin for 30min, HG
:cross-linked hemoglobin of known molecuar
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Fig. 4. Flow curves of various soybean protein hy-

drolysates(2%) dispersed in water (Sample
legand as Fig. 3)
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Table 2. Changes in the apparent viscosity at sh-
ear rate 7.34 sec™' of various soybean
protein hydrolysates dispersed in water

Samples (4%)

Apparent viscosity (cp)

SPI (Control)
Pepsin, 10min
Pepsin, 60min
Trypsin, 30min
Trypsin, 150min

260
31
2
43
5

3839 74 $£2Z9 HG gel® cross-linked he-
moglobinE £¢-2 ek Algel A7 5 Helez o|zle
2 RE 7 A Aeda el ¥ FHS &
¥ 4 ok "9 E deold Jebd A e
=9 A e ek dstel olths] 2 o A6}
22 pepsin 60% A7} 7lads

+ pepsin 10%, trypsin 150% 22|32 trypsin 30
ol 7hg whe Fxe sstE4g 9o

olde AdAnE FYstd Luh ZAo) sa fo
st shede] A2 E wshAl deluls g2y 3
Aol tidt 0.03M CaCl, 7h8 4] 2 adleke] wyg
(DHca) & ninhydrin testol] 23k TCAZFEA chala
9 -8 (DHrea) & 27 74428 5 (degree of hy -
drolysis) & A&ty ohgat o] &elslgc)

DHea— f Sol;b_llgo::]().rgBM CaClszO

TCA Soluble protein
by ninhydrin test

fe oo 4w

Asxstaz 2

DHreca = %100

Total protein

200

Foaming Capacity (ml), (s——=)

Emulsion Stability (%), (e—e)

] 10 20 30 40 50
Degree of Hydrolysis ( DHg)

Fig. 5. Plot of DHca( solubility in 0.03 M CaCl.) vs.
emulsion stability and foaming capacity of
various soybean protein hydrolysates
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Table 3. Emulsion capacity and emulsion stability
of the enzymatic hydrolysates of soybean
protein isolate

Samples ml of oil Emulsion Emulsion
emulsified capacity (%) Saability (%)

SPI (Control) 13..3 67.7 29. 6

Pepsin, 10min 132.0 66. 0 24. 4

Pepsin, 60 min 105.6 52.8 14. 5

Trypsin, 30min 121.6 60.8 26. 6

Trypsin, 150min 117.0 58.5 25. 4
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