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Optimization of rice bean polypeptide preparation by response surface
method and its in vitro hypoglycemic activity
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(College of Food and Biological Engineering, Henan University of Animal Husbandry and Economy,
Zhengzhou, Henan 450046, China)

Abstract: [ Objective] To optimize the preparation process of rice bean polypeptide by the response surface method and analyze its in vitro
hypoglycemic activity. [ Methods] The optimal enzyme is screened from the three proteases, and the best enzymatic hydrolysis process
conditions are optimized by single factor and response surface experiments. Then, the enzymatically hydrolyzed polypeptide solution is
subject to ultrafiltration separation, and the hypoglycemic activities of different components are compared. [Results] The optimal
preparation process conditions for rice bean polypeptide are: basic protease addition amount of 3 860 U/g, substrate concentration of 2.0%,
pH of 8.0, enzymatic hydrolysis time of 3 hours, and enzymatic hydrolysis temperature of 60 °C, resulting in the polypeptide content of
135 mg/g. After ultrafiltration separation of the enzymatically hydrolyzed polypeptide solution, the in vitro hypoglycemic activity is the
highest in the F1 (relative molecular weight <<3 000) component, with the a-glucosylase inhibition rate of 79.1% and the a -amylase
inhibition rate of 81.0% at a mass concentration of 10 mg/mL. [ Conclusion] The rice bean polypeptide prepared by enzymatic hydrolysis
with alkaline protease shows a significant in vitro hypoglycemic effect.
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Figure 2 Single factor experiment of the enzymatic hydrolysis process to prepare RBPPs
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Table 3 Design and results of response surface experiment

R A B C LIk (mgg ")
1 —1 0 —1 76.56
2 1 —1 0 69.56
3 1 0 1 59.39
4 0 1 1 107.49
5 0 —1 1 78.50
6 1 1 0 71.84
7 1 1 0 80.03
8 —1 1 0 94.70
9 0 0 0 130.49

10 0 0 0 136.42
11 0 1 —1 80.58
12 1 0 —1 69.20
13 0 0 0 136.39
14 0 0 0 135.68
15 —1 0 1 89.85
16 0 —1 —1 89.88
17 0 0 0 133.37

PE#EAT Z e MR BLA L 18 BG4t i Y0k B2 1 % pH

34N ZE X 22 KB it A R e UL el VAR TR T R
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Table 2 Factors and levels of response surface experiment
KF ABERINEA(U-g D) BIEMIWRIE/%  C R pH
—1 3000 1.5 7.5
0 4000 2.0 8.0
1 5000 2.5 8.5

R4 WMEEERERTESSF
Table 4 Analysis of variance of response surface
regression model
KU CFrA AmE ¥Ur FE PH  BEME
[ 12101.68 9 1344.63 197.69 <<0.000 1 Hk
632.79 1 632.79  93.03 <<0.000 1 Hk
167.81 1 167.81 24.67 0.001 6 **
45.17 1 45.17 6.64 0.036 6 *
AB 38.38 1 38.38 5.64  0.0492 *
AC 133.40 1 133.40 19.61 0.003 0 **
BC 366.53 1 366.53 53.89 0.000 2 *x
A’ 5276.46 1 5276.46 775.75 <<0.000 1 Hk
B’ 1690.53 1 1690.53 248.54 <<0.000 1 **
C? 2 699.38 1 2699.38 396.87 <<0.000 1 Hk
Hk2 47.61 7 6.80
AU 2161 3 720 111 04438 AW
afiiR 22 26.00 4
REIE 1214929 16

ToORRRZER B (P<0.05), ¥+ KR 22 A (P<<0.01) ;
R*=0.996 1,R%,;=0.991 0,
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Figure 3 Response surface plots and contour plots of the effect of enzyme dosage and substrate concentration on RBPPs
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