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Preparation of Soybean Peptide from Soybean Meal by Solid-Stated Fermented

with Binary Compound Strains

QIAN Sen-he', LI Rong-yu’, WEI Ming', XUE Zheng-lian'

(1. Microorganism Fermentation Engineering and Technology Research Center, Department of Biochemistry, Anhui Polytechnic University, Wuhu

241000 ; 2. Wannan Medical College, Wuhu 24001, Anhui, China)

Abstract : Taking Bacillus subtilis, Saccharomyces cerevisiae and Aspergillus niger strains as material, and soluble protein ( in-

cluding amino acids and small peptides) were extracted from soybean meal by solid-stated fermentation with binary compound

strains. Meanwhile, the solid-stated fermentation conditions that including the combination of dual strains, strain ratio, sub-

strate water content, inoculation concentration, fermentation time, and fermentation temperature were studied by single factor

experiment, and the optimum fermentation conditions for the optimal compound strains had been researched by RSA method.

The results showed that using Bacillus subtilis and Aspergillus niger compound strains, the content of soybean peptide was the

highest. The optimum fermentation conditions were inoculum 27. 95% , fermentation temperture 35. 92°C , substrate water

content 52.71% , strain ratio between Bacillus subtilis and Aspergillus niger was 2:1, and fermentation time 48 hours. The soy-

bean peptide volume was 8.73% in the optimum conditions.
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Table 1 The level of single-factor experiment

S R Factors

K Hefh RIS ] oK R Tl L
Level Inoculum Fermentation Water content Fermentation
/% time/h /% temperature/ C
1 15 24 45 26
2 20 36 50 30
3 25 48 55 34
4 30 60 60 38
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Fig.1 Effect of strain ratio of combination strains on
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Fig.2 Effect of inoculum on soybean peptides content
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Fig.5 Effect of fermentation temperature on soybean

peptides content
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Table 2 Factors and levels in response surface design

s AT =2 JKF Level
Variable factors Code -1 0 1
BER R Inoculum/ % X, 22 25 28
i B Temperature/C X, 30 34 38
%K Water content/% X5 50 55 60
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Table 3 Response surface design matrix and experimental

results of soybean peptides content

i X, X, X, Y KRGk B
No. Soybean peptides content/ %
1 -1 -1 0 5.411 084
2 -1 1 4.103 811
3 1 -1 0 3.588 331
4 1 1 0 7.079 753
5 0 -1 -1 3.210 503
6 0 -1 1 2.965 429
7 0 1 -1 7.253 036
8 0 1 1 4.177 329
9 -1 0 -1 6.585 203
10 1 0 -1 6.971 197
11 -1 0 1 6.254 351
12 1 0 1 6.291 115
13 0 0 0 7.539 933
14 0 0 0 8.017 576
15 0 0 0 8.429 097

B 2 KCF, Ul T A% K AR
&L AR AL H AL
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HISE R B R =0.9501, 13 B2 [ U5 Jy 72 ] LA o )
T AN [vi) 8 4 1R K W K A A R i 5 O R 1
— VRT3 ik ) S R S 3 K, B R
o 2% et K R IR S 35 5% i) 5 A 1) 3¢ L 0 Al 3

1 22 18] A HL 5 i
PL X, X X 0 90 3R 5 A
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Table 4 Analysis of variance for created regression equation

5 53K B il e T i PEan

Source of variation DF SS f i P>t Significance
BB Total model 9 43.97592 0.9501 10.59 0.0091 ok
28 VLT Linear 3 9.572486 0.2068 6.91 0.0314 *
TR Quadratic 3 26.61295 0.575 19.22 0.0036 ok
ZZ H.J Corss product 3 7.790481 0.1683 5.63 0.0465 *
ST Lack of fit 3 1.911945 0.637315 3.22 0.2460
4li 5 % Pure error 2 0.396034 0.198017
3% 22 Total eroorr 5 2.30798 0.461596
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Fig. 6 Response surface plot showing the pairwise interaction effects among three variables on soybean peptides content
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