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Optimization of Rapeseed Peptide Production by Mixed Solid-State Fermentation

JU Xing-rong*?, WANG Xue-feng!, HE Rong'?, WANG Li-feng?, YUAN Jian!
(1. Key Laboratory of Grain and Oils Quality Control and Deep-Utilizing Technology of Jiangsu Province,
College of Food Science and Engineering, Nanjing University of Finance and Economics, Nanjing 210003, China;
2. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: Based on peptide yield, nitrogen solubility index (NSI) and glucosinolate degradation rate, the production conditions
for rapeseed peptide by mixed solid-state fermentation using Bacillus subtilis and Actinomucor elegans preliminarily determined
by one-factor-at-a-a-time method and further optimized by response surface analysis coupled with Box-Behnken design. The
optimal fermentation conditons were 4:1 of Bacillus subtilis-to-Actinomucor elegans ratio, 32.1 ‘C of fermentation temperature,
4.64 d of fermentation time, resulting in a peptide yield of 9.85% and a glucosinolate degradation rate of 67.83%.
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Fig.1 Effect of different inoculation patterns on fermentation indexes
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Fig.2 Effect of inoculation ratio of Bacillus subtilis to Actinomucor
elegans on fermentation indexes
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Fig.3 Effect of fermentation temperature on fermentation indexes
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Fig.4 Effect of fermentation duration on fermentation indexes
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rapeseed peptide yield
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1 -1 -1 0 6.56 6.72
2 1 -1 0 7.37 7.36
3 -1 1 0 8.96 8.97
4 1 1 0 9.27 9.11
5 -1 0 -1 7.68 7.67
6 1 0 -1 8.00 8.16
7 -1 0 1 9.47 9.31
8 1 0 1 9.59 9.60
9 0 -1 -1 6.05 5.90
10 0 1 -1 7.38 7.38
11 0 -1 1 6.91 6.91
12 0 1 1 9.30 9.45
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14 0 0 0 9.38 9.35
15 0 0 0 9.17 9.35
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Table 4 Significance test of regression coefficients for rapeseed

peptide yield
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Xa? — 0.65 0.10 38.95 0.0015
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Fig.5 Response surface plot and contour plot of rapeseed peptide yield
versus fermentation temperature and fermentation time
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