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Mechanism of Chymopapain and Papain Treatment on the Gelation
of Soybean Protein Isolate
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Abstract; Papaya proteinases was separated by Ion-exchange support: SP-Sepharose Fast Flow.
The coagulability of chymopapain and papain to soy protein isolate was investigated by dynamic
viscoelastic measurements and determination of hydrolyzing degree. The gel formed in lower
temperature is better than that formed in higher temperature, and the enzyme usage level of the
former is lower than that of the later. This facts may be due to the coordination between the rate
of hydrolysis and the unfolding degree of protein molecular. Further analysis indicated the
cogulability of chymopapain is better than that of papain, meaning the mechanism of the two
proteinases are different.
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Fig. 1 Ion-exchange chromatography of the papaya en-
zymes on SP-Sepharose Fast Flow
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Tab.1 The enzyme activity of papaya proteinases

R KR A IE / BHBE/
(U/g) (U/g
HEANEOR 91 665 11 704
51 73 019 - 19 221
B2 70 625 0

2.2 RERIEMADSRETDURR
EORBBENERRBEER I E. BARK
GFERREWRBUE I, BEREE
MEORS FEHKES HEURE LA FRE
P [ At R AT DA W B R R AR R
B AR AL R AR BERE R
22,1 BEANBRBREEAFBRKEEYG Y B
2.8 3 2 20 'CF & HIA [5] ¥ BE B4 A TR BE P B AR
JIZR 1 A A R A 30 25 080 7 i R T OB R Y 1)
M GEAFIINE 2,3 fin. B 4ATME S5 K40 CTFH
TR [ ¥k B B A I L o A R 2R 9 A R B9
EhASWAE M LR, B AR R A B (B A GEL A B gk 4
% 5 P, B D EE YA EE /1 (U/mL) &R,

BRI, 20 CH 40 CF RIBEHIEFI T 6 5.

180
160 [
140 -
é 120
100 —6— 78 U/mL
g‘ 30 —— 131 U/mL
g 60 —— 162 U/mL
- ~>— 178 U/mL
—%— 196 U/mL
20 ¥ —e— 289 U/mL
09 2000 2000 6000
B [al/s
M2 200 CHARANZILMAERY SPIARARETH
R GHEMBEEL

Fig.2 Dynamic viscoelastic profile of chymopapain-SPI mix-
ture at different chymopapain usage levels at 20 'C
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Fig.3 Dynamic viscoelastic profile of papain-SPI mix-

ture at different papain usage levels at 20 C
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Tab. 2 The Gel Properties of chymopapain-SPI mixture at

different chymopapain usage levels at 20 'C

BEABEN/ B &/ GBKAE/
(U/mL) s Pa
78 4 878 142, 7
131 4 376 152.9
162 3529 158. 8
178 4 648 176.9
196 3238 147.2
289 585 95. 07
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Tab.3 The Gel Properties of papain-SPI mixture at different
papain usage levels at 20 C

EamsiEh/ Bt [/ GR KM/
(U/mL) s Pa
233 5 891 125.5
292 7 046 202.1
321 4 691 185.7
338 4 677 155.9
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Fig. 4 Dynamic viscoelastic profile of chymopapain-SP1
mixture at different chymopapain usage levels at
40 C
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Fig.5 Dynamic viscoelastic profile of papain-SPI mix-

ture at different papain usage levels at 40 C
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Tab, 4 The Gel Properties of chymopapain-SPI mixture at
different chymopapain usage levels at 40 'C

EOBEN/ B fE] / GRKHE/
(U/mL) s Pa
72 2 983 51.88
144 1194 68.01
217 1 050 94.9
289 677 133.8
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Tab.5 The Gel Properties of papain-SPI mixture at different
papain usage levels at 40 C

EHBEN/ B Ja) / GRKIE/
(U/mL) s Pa
255 570 83. 37
338 442 122.9
427 966 135.6
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Tab.6 The enzyme activity of chymopapain and papain at

different temperature
B/ M§3% 71/ (U/)
C A IREEFLER AREGE
20 19 650 18 316

30 34 751 37 253

40 73 019 70 625

45 95 157 102 425
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Tab, 7 The Gel Properties of chymopapain-SPI mixture at

different temperature

BE/ EABESN/ BMREEXRE/ R/ GBRKX{HE/
C (U/mL) (mg/mL) s Pa

20 289 14.71 585 95,07

30 - . 8.32 757 124.4
40 - 3.96 677 133.8

45 - 3.04 293 126.2

£8 AMEAER-SPI 4 REL R R KA SRR B
GRAfE
Tab.8 The Gel Properties of papain-SPI mixture at different

temperature

BE/ EHBESN/
T (U/mL)

BREKE/ stE/ GBRKE/
(mg/mL) s Pa

20 338 18.45 4777 155.9
30 - 9.07 3598 155.3
40 - 4.79 1000 135. 6

45 - 3.30 517 126. 4
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Fig. 6 Dynamic viscoelastic profile of chymopapain-SPI

mixture at different temperature
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ture at different temperature
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8 Dynamic viscoelastic profile and Hydrolyzing

curve of chymopapain-SPI mixture at 20 'C
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Tab,9 The Gel Properties of proteinase-SPI mixture at 20 C and 40 C

B/ KIKEFLEE AIKE G
) s S/ i (8] / GERKA{E/ K@ E DH/ &N/ it (8] / GE K/ K##E DH/
(U/mL) s Pa % (U/mL) s Pa %
20 178 4 648 176. 9 2.2 292 7 146 202.1 5.1
40 289 677 133.8 3.2 338 1 000 135.6 4,0
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