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Study on Optimization of Preparation of Antioxidative Peptides from Hydrolyzed

Black Bean 7S Globulin by Response Surface Methodology
ZHANG Mao-ying, ZHAO Miao, LIU Chang, LI Yu-wei, LI Yue-hui,
YANG Feng-xu, ZOU Xian-feng”

{College of Food Science and Engineering, Changchun University, Changchun 130022, China)
Abstract: Using black bean 7S globulin as the raw material, the enzymatic hydrolysis process of
antioxidative active peptides from black bean 7S globulin is studied. Taking the scavenging rate of
hydroxyl radicals as the index, single factor and response surface experiments are designed to optimize
the enzymatic hydrolysis process of black bean 7S globulin. The results show that when the enzymatic
hydrolysis temperature is 49 C, pH is 9. 07, enzymatic hydrolysis time is 88. 79 min, and the additive
amount of enzyme is 8560 U/g, the active peptides {rom black bean 7S globulin show stronger
antioxidant activity, and the scavenging rate of hydroxyl radicals is 56. 03% £ 0. 18, which has provided a
theoretical basis for the deep processing of black bean protein and rescarch and development in the
field of condiments.
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Table 1 Response surface test factors and levels
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Fig. 1 The effect of enzymatic hydrolysis temperature

on the scavenging rate of hydroxyl radicals
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Fig. 2 The effect of pH on the scavenging rate
of hydroxyl radicals
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Fig. 3 The effect of enzymatic hydrolysis time on the

scavenging rate of hydroxyl radicals
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Fig. 4 The effect of additive amount of enzyme on the
scavenging rate of hydroxyl radicals
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Table 2 Design and results of response surface test
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Table 3 Analysis of variance of regression equation model

¥H  O¥hR AmE B Fii P BFH

X Bl X LEEMHE X EENE/ BOAbEHRRE/

53 C +pH min (U/g) %
1 0 0 0 0 53,314
2 0 =1 1 0 44, 363
2 =1 =1 0 0 47,729
{ =1 0 1 0 46,378
5 0 o 0 0 26, 167
] 0 0 -1 -1 47,892
7 1 0 | 0 43.217
8 -1 0 -1 0 19. 256
5 0 [ 1 1 50. 421
10 0 0 0 1] 56,612
11 0 [ -1 1 50. 724
12 -1 1 0 1] 1, 486
11 1 =1 0 0 44,021
it 0 0 0 0 53,428
13 0 1 0 1 50, 866
16 0 0 0 0 53,349
17 0 -1 0 1 45,683
18 0 1 =1 0 47,195
15 -1 0 0 -1 47, 681
K| 1 0 0 -1 43,327
21 1 0 1 i 16.673
22 0 =1 0 -1 43,438
21 1 0 0 1 15,021
24 0 1 1 0 50,469
25 1 1 0 0 46,756
26 0 [ 1 -1 48, 364
n 0 =1 =1 0 50,453
28 0 1 [ =1 48. 652
28 =1 0 0 1 52,443
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X 47,83 1 47.83 43.68  <<0.000]  wes
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XX .82 1 2.9 20.01  0.0005 P
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Fig. 5 Response surface diagram and contour plot of the
interaction of enzymatic hydrolysis temperature and
enzymatic hydrolysis time on the scavenging rate

of hydroxyl radicals
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Fig. 6 Response surface diagram and contour plot of the
interaction of pll and enzymatic hydrolysis time
on the scavenging rate of hydroxyl radicals
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