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Preparation Process of Soybean Small-peptide by Enzymatic Hydrolysis
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Abstract: The popose of this study was to investigate the preparation process of soybean small-peptide, soybean meal was
used as raw materials in fermentation, and the compound enzyme preparation to conduct enzymolysis by certain proportions,
further to improve the development and take advantage of the soybean mealresource. The study screened the alkaline protease,
neutral protease and trypsase to conduct enzyme hydrolyzed the soybean meal. The result showed that the optimum ratio of al-
kaline protease ; neutral protease :trypsase was 3:2:1, enzymolysis conditions was pH8. 5, reaction temperature 50°C , reaction
time 4.5 h, degree of hydrolysis 94. 55% and the bitter taste value 3. The distribution range of small-peptide molecular
weight: <1 000 Da up to more than 74. 67% , of which <500 Da accounted for more than 55.61%. The test results showed
Compared the hydrolysis degree and bitter taste value of single enzyme, double enzymes, and the compound enzymes, combi-
nation of three kinds of enzyme was more suitable for the preparation of a high hydrolysis degree and low bitter soybean small-
peptide.
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Table 1 The level of orthogonal factors

X 2 Factor
IKF A B C D
Level Ll (k: ) L I} fi]
Enzyme ratio pH Temperature/ C Time/h
1 1:1 8.5 45 3.5
2 1:2 9.0 50 4.0
3 2:1 9.5 55 4.5
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Table 2 The level of orthogonal factors

% Factor

K A B o D
Level gLk (H: J§2) i 2 I i)
Enzyme ratio ol Temperature/°C Time/h
1 1:1 7.5 40 3.5
2 1:2 8.0 45 4.0
3 2:1 8.5 50 4.5
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Table 3 The level of orthogonal factors

[K 2 Factor
K A B C D
Level  fiii b (9k: JB%) R I} fh]
Enzyme ratio pH Temperature/ C Time/h
1 1:1 8.5 45 3.5
2 1:2 9.0 50 4.0
3 2:1 9.5 55 4.5
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Table 4 The level of orthogonal factors

2.1 BEpkEEARER

Xt SR MG AN [7] ) 5% %) . — it 1l 77 32 — 0 Ay il
G, AR AN 5 BT/ , KA 2 fi e )2 B £ 1 T
KA AR R L R e, 9 5 R Pk 2 g 14 K
iR J v AR R (B AR A, 9 7
2.2 NWEAAKFERWER
2.2.1 Bl G BEL PR G B W2 A K R 4k

[ % Factor S ORI T e R e e B AR Uil B

K- A B c D AR TN, 28 Ly (3%) IE 3SR E6 , 1 2 /K A1
bevel - pmmie (e b O L B 1 LN 6 JT7m  Xot 200Ul e SR A% 1 52 )
Enzyme ratio 7 Temperature/ T Time/h RN FERWF R :A>D >B > C, i (IR

1 1:1:2 8.0 40 3.5 AB,C, Dy, BB 25 A i : YR E AR M2 1,

2 1:2:3 8.5 45 4.0 pH8. 5 1R B 45°C B[R] 4.5 h, X} FefdE i i 554 F

3 3:2:1 9.0 50 4.5 — AT BRI, KA B AT A 90. 19%  AH 2B P
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Table 5 Results of single enzyme digestion experiment

eSS T i TREE T[] K fi#BE WIR(E
Type Enzyme amount /U +g ! Pt Temperature/C Time/h DH/% Bitterness value
WU 2 1 /i Alkaline protease 10000 10 55 4.5 91 9
FiPE 2 E i Neutral protease 7500 8.0 45 4.5 81 7
JBEZE (T Trypsase 7500 8.0 50 4.5 79 8
*6 EXRWHER
Table. 6 Results of orthogonal experiment
K% Factor
iz A B C D KA
No. I He (e 1) R i ] DH/%
Enzyme ratio pH Temperature/ °C Time/h
1 1 1 1 1 83.00
2 1 2 2 2 85.02
3 1 3 3 3 84.48
4 2 1 2 3 85.25
5 2 2 3 1 82.93
6 2 3 1 2 83.55
7 3 1 3 2 86.57
8 3 2 1 3 90. 19
9 3 3 2 1 85. 65
K, 84.17 84.94 85.58 83. 86
K, 83.91 86. 05 85.31 85.05
K; 87.47 84. 56 84. 66 86. 64
R 3.56 1.49 0.92 2.78
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Table 7 Results of orthogonal experiment

>B > A, WRAER R A 1F 0 A B;C D (R 7) , B
kST A BREE AR 11, pH8. S S R i
50°C, SORIF ) 4.5 b, i — 20 BEAT R AIE R I, 7K

fif 1 9 87. 67% , W WR{E N 4.

K £ Factor
[ A B c D kS
No. LSRG ) i i ] DH/%
Enzyme ratio pH Temperature/ C Time/h
1 1 1 1 1 78.52
2 1 2 2 2 82.95
3 1 3 3 3 87.67
4 2 1 2 3 81.26
5 2 2 3 1 84.04
6 2 3 1 2 82.62
7 3 1 3 2 83.42
8 3 2 1 3 82.57
9 3 3 2 1 80. 67
Ky 83.05 81.07 81.24 81.08
K, 82. 64 83.19 81.63 83.00
Ks 82.22 83. 65 85.04 83.84
R 0.83 2.59 3.81 2.76
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Table 8 Results of orthogonal experiment

A > D, i e 75 ) e A i M 25 7F 9 A, B, Gy D, (3
8) , BB 1k 2 11 i R AR Ao 2: 1, pHO. 0, iR %
45°C ,if1a] 4.0 h, PR RIS R LY, K

fit 0 92. 50% , TIRIEN 56

[Kl 2 Factor
[ A B c D kg
No. I He (e 1) g i ] DH/%
Enzyme ratio ofl Temperature/°C Time/h
1 1 1 1 1 88.51
2 1 2 2 2 89.13
3 1 3 3 3 85.47
4 2 1 2 3 86. 88
5 2 2 3 1 85.31
6 2 3 1 2 87.59
7 3 1 3 2 87.86
8 3 2 1 3 91. 80
9 3 3 2 1 86.32
K; 87.70 87.175 89.30 86.71
K, 86.59 88.75 87.44 88.19
K; 88. 66 86. 46 86. 21 88. 05
R 2.07 2.29 3.09 1.48
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Table. 9 Results of orthogonal experiment

[ % Factor
i A B c D ke
No. P E (i o 1) R i ] bH/%
Enzyme ratio pH Temperature/ °C Time/h
1 1 1 1 1 90. 09
2 1 2 2 2 92.13
3 1 3 3 3 89.95
4 2 1 2 3 87.31
5 2 2 3 1 88.54
6 2 3 1 2 88.76
7 3 1 3 2 94.07
8 3 2 1 3 93.15
9 3 3 2 1 92.84
K, 90. 72 90. 49 90. 67 90. 49
K, 88.20 91.27 90. 76 91.65
K; 93.35 90. 52 90. 85 90. 14
R 5.15 0.78 0.19 1.52
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Tl o) 750 A igp 2 A B S I [ R AR 22, S B A
IR EE \pH RIS (8], i A TP BE L Jin i LU 51 552 A 2%
WIS AT R AR, B 1 B A B T2 AR
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Table 10 MW-arranged of hydrolyzate of feeding soybean small peptide

4RI

Molecular weight

VT AR

Peak area / %

By ik

Number-average

T
Weight-average

range/Da Molecular weight Molecular weight
> 10000 1.47 12566 13117
10000 ~ 5000 5.33 6649 6902
5000 ~ 3000 5.13 3923 4004
3000 ~ 2000 3.54 2400 2433
2000 ~ 1000 9.86 1322 1377
1000 ~ 500 19. 06 663 690
500 ~ 180 33.86 281 306
<180 21.75 / /
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