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Abstract

In this paper, the enzyme hydrolysis method was used to prepare short gluten peptides, and the
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influence of single factors such as substrate concentration, amount of enzyme, hydrolysis temper-
ature, and hydrolysis time on the effect of hydrolysis was investigated, and the enzymatic hydroly-
sis process was optimized through response surface experiments. The results showed that the
best conditions for obtaining short peptides by papain enzymatic hydrolysis of gluten were sub-
strate concentration of 8.0%, enzyme content of 1.2%, enzymatic hydrolysis temperature of 65°C,
enzymatic hydrolysis time of 2.9 h, and the gluten powder at this time. The degree of hydrolysis is
3.775%. The enzymatic hydrolysis process optimized by the response surface method in this ex-
periment is reasonable and feasible, which provides a theoretical basis for the development and
utilization of gluten short peptides.
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Figure 1. The effect of different proteases on the preparation of short peptides by enzymatic hydrolysis of gluten
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Figure 2. The influence of four single factor conditions on the efficiency of enzymolysis
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Table 1. Experimental design and result of Box-Behnken
5% 1. Box-Behnken iXI& it RER

KT A JEPDIKE (%) B Nk (%) C FEfRIRE(TC) D A g (8] (h) TK i JEE (%)
1 12 1 65 2 2.55
2 8 1.2 65 2 3.75
3 12 1 65 2 2.65
4 8 0.8 65 2 2.82
5 8 1 75 2 2.54
6 12 1 55 3 2.23
7 12 1 65 2 2.65
8 12 1.2 75 2 2.34
9 8 1 65 1 2.82
10 12 0.8 65 3 2.59
11 12 0.8 55 2 1.93
12 16 1 65 3 3.02
13 8 1 55 2 251
14 12 0.8 75 2 1.93
15 12 1 65 2 2.53
16 16 0.8 65 2 2.12
17 12 1.2 65 3 3.42
18 16 1 75 2 191
19 12 1.2 65 1 2.45
20 12 1 75 3 2.42
21 16 1 55 2 1.65
22 8 1 65 3 3.24
23 12 1 55 1 1.74
24 16 1.2 65 2 2.42
25 16 1 65 1 1.63
26 12 1 65 2 2.38
27 12 0.8 65 1 1.94
28 12 1.2 55 2 2.35
29 12 1 75 1 1.72

MRAFE 7 1 4551, R Design-Expert 10 Xt A b O REAN B Z2 AT MAEL 7347, AUl H ) =2 T el VA5
FEN:
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—0.0025BC +0.08BD +0.053CD +0.13A% +0.086B* - 0.51C* - 0.019D’
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Table 2. Response surface experimental variance analysis result table

2. WMNHESER T ESERRE

IR R H Y15 F{& Pl
Model 7.38 14 0.53 35.39 <0.0001™"
A-JRAIH JE (%) 2.03 1 2.03 135.98 <0.0001™"
B- g = (%) 0.96 1 0.96 64.68 <0.0001™"
C-lyfiflia FE (°C) 0.017 1 0.017 1.13 0.3052
D-ifA i ] (h) 1.78 1 1.78 119.42 <0.0001™"
AB 0.099 1 0.099 6.66 0.0218"
AC 0.013 1 0.013 0.89 0.3620
AD 0.24 1 0.24 15.79 0.0014
BC 0.000025 1 0.000025 0.001678 0.9679
BD 0.026 1 0.026 1.72 0.2109
CD 0.011 1 0.011 0.74 0.4041
A? 011 1 011 7.63 0.0153"
B? 0.048 1 0.048 3.23 0.0940
c? 1.70 1 1.70 114.46 <0.0001™"
D? 0.002321 1 0.002321 0.16 0.6990
7 0.21 14 0.015
AU 0.16 10 0.016 1.29 0.4334
gz 0.049 4 0.012
M 7.59 28

g RRK

d: P>0.05 AREE, P<0.05K/E%E, P<0.001 AREE.
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Figure 3. Surface graph of the influence of the interaction of various factors on the degree of hydrolysis
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