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Abstract

Aimed at increasing the gel strength of product, the experiment employed defatted soybean meal as
raw material, and obtained soybean glycinin through separation and purification (11S). Glycosylation
modification was realized by adding glucose. The operation conditions for modification were established by
single factor experiment. On the basis, Box-Behnken model was used to optimize technological
conditions, test and analyze the gel strength of modified products under various conditions. The results
illustrated the optimum reaction conditions as follows, reaction temperature was 78. 61°C , reaction time
was 60. 36 min, the augmenter of glucose was 2. 84% , and the gel strength could achieve 271.37 g.
According to actual situation, reaction temperature was set to 80°C , reaction time was set to 60 min, and
the augmenter of glucose was set to 3. 0% . Under these conditions, the proof test’ s result was 270.52 g
which was 3. 07 times of the unmodified glycinin. The experiment proved that the modification technology

can effectively and significantly increase gel strength of glycinin.
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Fig. 1 Effects of different reaction temperatures

on gel strength
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Tab.2 Design and results of experiment

575 X X, X; BECIREE Y/ g D/ %
1 1 -1 0 126. 34 43.39
2 -1 -1 0 177. 68 14. 54
3 0 -1 1 161.71 25.30
4 1 0 -1 195. 08 44.94
5 0 0 0 257.53 31.23
6 0 0 0 260. 38 29.43
7 1 1 0 118.93 58.48
8 -1 1 0 165. 41 21.58
9 1 0 1 99. 82 55.34
10 0 0 0 285.20 29.76
11 0 -1 -1 157.71 23.13
12 0 0 0 270. 94 30.73
13 -1 0 -1 173.97 20.03
14 0 1 -1 202. 49 40. 65
15 0 1 1 131. 20 48.23
16 -1 0 1 193.93 25.52
17 0 0 0 268. 09 32.20
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Tab.3 Variance analysis of gel strength

SRR PHM AdmE B F P

[ 54 256. 86 9 6028.54 60.25  <0.0001"*
X, 3 647. 43 1 3647.43  36.46  0.0005***
X, 3.66 1 3.66 0.037  0.8538*
X, 2541.49 1 2541.49 25.40  0.0015*"
X, X, 5.90 1 5.90 0. 06 0.8150*
X, X, 3318.91 1 3318.91 33.17  0.0007 **
X, X, 1417.15 1 1417.146 14.16  0.007 0 ***
X2 14885.15 1 14885.15 148.77  <0.000 1 ***
X3 16122.80 1 16122.80 161.15  <0.000 1 ***
X3 7 883. 43 1 7883.43  78.79  <0.0001***
7= 700. 36 7 100. 05

1) 229.01 3 76.37 0. 65 0.6241"
4RI 471.26 4 117.82

Ja¥ill 54 957.22 16

PP <001 BBE(* % %);P>0.05 REZ(*),
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TE Y- o Rt M i 2 6 v A v XIS, i vl k)
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Fig.6 Response surface analysis of influencing

factors of gel strength
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