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Optimization for Viscosity Reduction of Soybean Protein Using Response Surface

Methodology

YANG Guang, SUI Ning, YANG Bo, WANG Lu-qing

(School of Medical Instrument and Food Engineering, Shanghai University for Science and Technology, Shanghai 200093 , China)

Abstract; Viscosity reduction technology of soybean protein was optimized with response surface methodology. Based on pre-

experiments, temperature, pH, concentration of barium chloride were considered as the factors for Box-Behnken design. Re-

sults showed that the optimum parameters of soybean viscosity reduction were temperature 42°C , pH4.2 and concentration of

barium chloride 1.2% . Under such conditions, the viscosity of soybean protein was 29.3 mPa - s. Compared to the control

sample, viscosity reduction yield achieved 95.4% .
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Table 1 Factors and levels for RSM

K & Factors

7K :
X, R X, X, BaCl, ¥k %
Levels
Temperature/C pH Concentration of BaCl, /%
-1 30 4.0 0.5
0 40 4.5 1.0
1 50 5.0 1.5
2 #ERESW
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Table 2 Results of response surface method

¥ 1
X X, X5
No. Viscosity/mPa - s
1 -1 -1 0 42.0
2 1 -1 0 35.0
3 -1 1 0 60.0
4 1 1 0 58.5
5 -1 0 -1 65.0
6 1 0 -1 58.0
7 -1 0 1 40.5
8 1 0 1 37.5
9 0 -1 -1 40.0
10 0 1 -1 68.0
11 0 -1 1 37.3
12 0 1 1 50.0
13 0 0 0 32.5
14 0 0 0 31.5
15 0 0 0 32.5
16 0 0 0 39.0
17 0 0 0 35.0
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Table 3 Analysis of variance for developed regression equation for viscosity of soybean protein solution

SgE| Rl F ¥or FAH P { (Prob > F)
Source Sum of squares df Mean square F value P value
Model 2319.49 9 257.72 16.27 0.0007 *
X, 42.78 1 42.78 2.70 0. 1443
X, 844. 61 1 844. 61 53.32 0.0002 * *
X5 539.56 1 539.56 34.07 0. 0006 *
X, X, 7.56 1 7.56 0.48 0.5118
X, X, 4.00 1 4.00 0.25 0. 6307
X, X, 58.52 1 58.52 3.69 0. 0960
X; 276.25 1 276. 25 17. 44 0.0042 % *
X3 187. 60 1 187. 60 11.84 0.0108 *
X3 272.85 1 272.85 17.23 0.0043 * *
5k %
110.87 7 15.84
Residual
KA
74.17 3 24.72 2.69 0.1811
Lack of fit
iRz
36.70 4 9.18
Pure error
SYp
2430.36 16
Cor total

FP<0.05, KR BE; TP <001, TR,

¥ Means, P <0.05,significant; *
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* Means, P <0.01 , extremely significant.
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Fig. 1 Response surface and contour plots of temperature and pH on viscosity of soybean protein solution
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Fig.2 Response surface and contour plots of temperature and BaCl, concentration on viscosity of soybean protein solution
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