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Instant Coagulation of Soy Protein by Proteinases

ZHONG Fang WANG Zhang XU Shi-ying
School of Food Science and Technology Southern Yangtze University Wuxi 214036 China

Abstract Coagulability of six commercial proteinases to soy protein was compared quantitatively by
dynamic viscoelastic measurements. Among the six proteinases papain and alcalase were the most ef-
fective as a soy protein coagulant. Papain had higher thermal and pH stability than alcalase and it is
more suitable to be an instant coagulant. Increase of papain usage at the range from 0.05% ~0.133%
would be beneficial to form firmer soy protein gel instantly but further increasing papain concentra-
tion would affect the gel strength adversely. When 0.2% papain was used as coagulant sharply drop
of G’ value occurred 1 min after reaction started and no gel was formed at the end.
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CaCl, 2 mL SPI
GDL 8g dL pH7.0 1 mL
30 min .20 70 UTAKA 1.
FUKAZAWA
ficin . 1980 40 mm
FUKA  MATSUOKA 500 pm
bromelain 451987 0.6 mL 40 C 40 min
KATSUMI 12.5r s 1.0 Pa.
6 1 -SPI
Tab.1 Final composition of SPI-proteinase mixture
SPI
°7. g dL U mL g dL
SPI- 0.074 10.0 5.33
SPI- 0.163 10.1 5.33
SPI- 0.411 10.2 5.33
SPI- 0.245 10.2 5.33
SPI- 0.100 10.2 5.33
SPI- 0.080 10.1 5.33
1.2.4 pH
pH 10 mL SPI 8¢ dL pH7.0
5 mL
1 1.2.3
40 C
1.1 pH pH
1.2.5 SPI
GDL pH 2 mL SPI 8
Alcalase gdL pH7.0 1mL GDL 1.2
Flavourzyme Nutrnase g dL
Protemax Brominase ) 50
Novo . C 1.2.3. 1.2.4
AR1000 Rheometer TA Instru- 50 C SPI-GDL pH
ment .
1.2 1.2.6 papain  Alcalase
1.2.1 1 g dL  papain Alcalase
2mL 4 . 1
SPI . SPI 60 70 80 90 C
8gdL pH7.0 . 8g dL SPI 12468 10 min 1
90 C 30 min 1.2.2
SPI
10 C 100 % .
1.2.2 1.2.7 pH papain  Alcalase
8 1 min pH 0.6
1 pg 1 U . g dL pH 5.86.16.46.77.0
1.2.3 0.2 mol L 1.2.2
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pH papain  Alcalase . .2 3 Alcalase  papain
1.2.8 papain SPI
2 mL SPI 8gdL pH 7.0
1 mL papin . pa-
pin 0.05g dL 0.067 g AL 0.1 pH
g dL 0.133 g dL 0.167 g AL 0.2 g dL.
2 40 min SPI
Tab.2 The SPI Gel Properties after 40 min Following the
40 mm .. .
Addition of Proteinase
1 000 pm
40~85C 20 C min 85~ pH
50 C 4 C min 12.51 s G'Pa G'Pa  0°
1.0 Pa. SPI- 148.0  33.8  12.9 6.27
2 SPI- 99.0 22.5 12.7  6.25
SPI- 75.0 15.7 11.9  6.25
2.1
SPI- 8.1 1.7 12.0  6.32
SPI- 171.0 39.6 13.0 6.32
-6 SPL 45.0 86  10.8 6.32
1 SPI
1 40 min  SPI
pH 2 200
200 _— ALE R = 160
- B3aet
- 120
ok — EERAREGK po
: - HEEEM |
& — EEEM E %0
] b3
;mo 40
8
» 0 0
0 500 1000 1500 2000 2500
sof it Alfs
721
0 . . [
0 10 20 30 40
B¢ f@)/min 6.9
w 66
Py
40 C
1 -SPI G 6.3
Fig. 1  Dynamic viscoelastic profile of proteinase-SPI
mixtures 6.0 L . L -
0 10 20 30 40
2 i [A)/min
6
10°. 6
1
» 40 C Alcalase 0.074 g dL
G 2 Alcalase-SPI
6 Alcalase papain Fig.2 Dynamic viscoelastic profile and pH profile of
Brominase. Alcalase-SPI mixture

Alcalase  papain
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Fig.3 Dynamic viscoelastic profile and pH profile of

Papain -SPI mixture

pH
pH
9 pH
10
6
pH
-SPI
pH . 2 pH
6
pH
pH
GDL
pH 4
pH 5.6 G’
2 3 pa-
pain  Alcalase
Alcalase-SPI  papain-SPI pH

6.5 6.74

4
Q 400 800 1200 1600 2000 2400 2800
e (A/s

50 C 0.4g dL
4 GDL-SPI

Fig.4 Dynamic viscoelastic profile and pH profile of
GDL -SPI mixture
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pH papain
papain pH 7
pH5.8 Alcalase 0.05~0.133 g dL papain-SPI
pH pH 5.8 G’ papain
pH 7.0 51.7%. G’ . papain
120 0.167 g dL
§ 100 b (J/ papain
3 '\'—-\‘\‘_\‘ G papain 0.133 ¢ dL o
E 80 r pain 0.2 g dL
ﬁ ~7
= - 60°C G 1
E 60F 0T . ~7
» BOTC min G
* 90T .
40 i 1 Il i J
0 2 4 & 8 10 papain
#h 4 22 19 18/min
5 Papain
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Fig.7 Instant coagulation profiles of Papain-SPI mix-
3 pH papain  Alcalase pH 7.0 . .
ture at different Papain usage levels
100%
Tab.3 Relative activity of Papain and Alcalase at different 3
pH
% 6
pH papain  Alcalase
7.0 100 100
6.7 109 92.7 pH GDL
6.4 114 78.1 pH
6.1 119 64.8 pH
. 110 " papain Alcalase  pH
papain
pH papain
papain Alcalase
papain 3 min
2.3 papain
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