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Effect of Inorganic Salts on Papain-Induced Coagulation of Soybean Protein Isolate
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(1. College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China;
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Abstract: In order to explore the effect of inorganic salts on papain-induced coagulation of soybean protein, the changes of
clotting time, texture properties, pH and protein degradation were determined during or after the coagulation of soybean protein
isolate (SP1) in the presence of one of five salts including NaCl, KCI, CaClz, MgCl. and MgSOa. The results showed that the clotting
time was shortened and gel strength was increased; the pH of SPI was reduced after the addition of salts. After papain was added,
the pH revealed a continuous decrease to a steady level upon a certain time of incubation. Ca?* and Mg?* revealed more effective
than Na* and K* on both clotting time and gel strength under the same ionic strength. The gel strength revealed an increase by 60%
when the amount of papain was reduced to 0.1% from 0.15% (m/m). Therefore, the presence of salts could shorten clotting
time and gel strength, and the addition of calcium or magnesium salts is an effective way to enhance the strength of
papain-induced SPI gel.
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Table 1 Effect of salt ion strength on firmness and viscosity index of SPI gel

s NaCl KCI CaCl: MgCl MgSO-
BT
Flg IV/(g *s) Flg IV/(g *s) Flg 1IV/(g *s) Flg 1IV/(g *s) Flg IV/(g *s)
0 23.3+£02*¢ 120+04° 233%0.2° 120+ 0.4° 23.3+£02° 120+04° 233+£02¢ 120*04¢ 233+£0.2° 120+£04°
6 223+03 91+06° 21.7+07¢ 89+03 267+ 04> 142+02° 267+08 129+04 27.0+12° 126 +1.0°
15 226+19° 105+13> 247+£13° 102+0.7° 329+03® 216+09° 305+£0.8 183+0.2*% 29.7+05 169 +*0.5°
30 26.7+16° 127+05* 2554+09° 128 £0.7° 3474328 239413 247+04° 150+04> 293+0.6° 17.4+05°
40 25.0 £ 0.5 132 +0.7¢ 243 +0.9® 123 +0.7° — — — — 27.8+0.8° 15.6 & 0.6°

E: AR ZR 2P <0.05). —. nlgnr SgeR; .

£2 AFELGHIENEEERE SPI E#F pH HEMA M
Table 2 Effect of salt ion strength on pH of SPI gel

it 4 JTT I 18] /min o NaCl KClI CaCl. MgCl. MgSO.

0 7.02 £ 0.01° 6.90 £+ 0.08% 6.88 £+ 0.05° 6.54 +0.09° 6.68 + 0.10° 6.72 + 0.07°
10 6.68 £ 0.06° 6.56 + 0.04° 6.61 £+ 0.07° 6.24 £+ 0.03° 6.46 £ 0.04° 6.63 £ 0.05°
40 6.62 + 0.02° 6.34 £+ 0.02° 6.47 £+ 0.08° 6.10 £+ 0.06° 6.33 £ 0.09° 6.51 + 0.02°
70 6.48 £ 0.05¢ 6.31 £+ 0.02¢ 6.33 = 0.03¢ 6.00 £ 0.02« 6.11 & 0.03¢ 6.26 £ 0.05¢
90 6.43 £ 0.07¢% 6.31 £ 0.02¢ 6.33 £ 0.02¢ 6.03 £ 0.05% 6.08 £ 0.02¢ 6.26 £ 0.03¢
120 6.42 £ 0.01° 6.30 = 0.01¢ 6.32 = 0.01¢ 6.00 £ 0.02¢ 6.07 £ 0.02¢ 6.25 £ 0.02¢
150 6.41 £+ 0.01° 6.30 = 0.01¢ 6.32 = 0.01¢ 5.98 £+ 0.01¢ 6.06 = 0.01¢ 6.24 £+ 0.01¢
180 6.41 £+ 0.01° 6.30 = 0.01¢ 6.31 £+ 0.01¢ 5.99 £ 0.02¢ 6.06 £+ 0.01¢ 6.24 £+ 0.01¢

e KB T HRE R 16,
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Fig.2 Effect of salt ion strength on protein degradation of SPI gel
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Table 3 Effect of papain amount on firmness and viscosity index of

SPI gel
TN 1% T 15 5] /min Flg IVI(g *s)
0.025 ANt
0.05 57 35.3 + 1.8 21.0 +2.0®
0.1 155 37.2 +1.0° 22.9 + 1.0°
0.15 7.8 329+ 0.3 21.6 +0.9°
0.2 5.1 30.8 + 0.9° 19.0 £ 0.5
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Fig.3 Effect of papain amount on protein degradation of SPI gel
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