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ABSTRACT: Objective To optimize the degradation process of glucosinolates in rapeseed meal and study the
degradation kinetics of glucosinolates by dominant strains during biological fermentation. Methods Using rapeseed
meal as raw material, a laboratory self screened strain B38 (identified as Bacillus pumilus) was mixed with commercial
strains (Lactobacillus plantarum LP21825, Bacillus subtilis BS20445) to determine the optimal combination of
glucosinolates degrading strains. The glucosinolates degradation process was further optimized, and the degradation rate
was fitted. Logistic equations were used to adapt to changes in glucosinolates concentration during the fermentation
process. Results The result showed that B38+BS20445 was the optimal strain combination, and the optimal
glucosinolates degradation process was determined as follows: Material liquid ratio 1:1.5 (g:mL), fermentation time 48

hours, inoculation amount 10%. At this time, the glucosinolates degradation rate was 56.66%, and the protein content
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and acidity of rapeseed meal increased after fermentation. The biodegradation process of glucosinolates conformed to

the logistic kinetic equation, with an R? greater than 0.99, indicating good fitting. This further indicated that the model

could effectively describe and predict the degradation process of glucosinolates in rapeseed meal. Conclusion The

mixed fermentation of strains can improve the degradation rate of glucosinolates in rapeseed meal, reduce the toxicity of

rapeseed meal, and provide an important theoretical basis for the application of rapeseed meal.
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Table 3 Single strain fermentation

Iy k7S S/ (umol/g) BRI/ %
1 = 28.51+0.029° —
2 BS20445 19.84+0.48° 31.67+0.165°
3 LP21825 20.38+0.29¢ 29.78+1.02°
4 B38 22.43+0.17° 22.75+0.59¢
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Table 4 Composite strain fermentation

173 B AR /%
BS20445+B38 37.43x1.11°
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Fig.2 Effect of different single-factor conditions on the degradation rate of thiolate during fermentation
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Table 5 Results and analysis of orthogonal experiments

K- A B C i /%

1 1 1 1 52.74
2 1 2 2 50.19
3 1 3 3 39.98
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Fig.3 Trend plot of the degradation rate over time
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48  5.42+0.22° 1.30+0.58° 40.70+0.47°  2.54x107+0.16°
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Fig.4 Logistic model fit to the change of thioside degradation
rate over time
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Table 7 Kinetic equation of thioside degradation
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