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Optimization of feruloyl oligosaccharides production process from corn bran by

solid-state fermentation with mixed-strains
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Abstract: The feruloyl oligosaccharides (FOs) was produced by solid-state fermentation of corn bran using a mixture of Aspergillus oryzae, Saccha-

romyces cerevisiae and Lactiplantibacillus plantarum. The fermentation conditions were optimized by single factor experiments and orthogonal ex-

periment using the feruloyl oligosaccharides yield as evaluation indicators. The results showed that the optimal fermentation process were obtained as

follows: mass ratio of corn bran and dry soybean residue 4:1, solid-liquid ratio 2:3 (g:ml), inoculum of mixed-strains (1:1:1) 10%, fermentation tem-

perature 32 °C and time 96 h. Under the optimal conditions, the FOs yield was 5.077 wmol/g, which was 131.83% higher than that of before the opti-

mization. The mixed-strains fermentation process significantly increased feruloyl oligosaccharides yield, providing a new idea for expanding feruloyl

oligosaccharides yield path.
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Table 1 Factors and levels of orthogonal experiments for
fermentation process optimization
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Fig. 1 Effect of mass ratio of corn bran to dry soybean residue on
the yield of feruloyl oligosaccharide
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Fig. 2 Effect of fermentation temperature on the yield of feruloyl
oligosaccharide
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Fig. 3 Effect of mixed-strains inoculum on the yield of feruloyl
oligosaccharide
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Fig. 4 Effect of solid-liquid ratio on the yield of feruloyl oligosaccharide
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Fig. 5 Effect of fermentation time on the yield of feruloyl
oligosaccharide
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Table 2 Results and analysis of orthogonal experiments for
fermentation process optimization

PR A B C FOsj” &/ (pmol - g")
1 1 1 1 4.306
2 1 2 2 3.658
3 1 3 3 4.614
4 2 1 2 4.496
5 2 2 3 5.077
6 2 3 1 3.667
7 3 1 3 4.681
8 3 2 1 3.730
9 3 3 2 4.349
k 4.193 4.494 3.901
k, 4.413 4.155 4.168
ks 4.253 4.210 4.791

W 2R 0.220 0.339 0.890

®3 EXHBERFTENN
Table 3 Variance analysis of orthogonal experiments results

B w2Frmm Al Flt FilRFH W&

A 0.078 2 0.157 19.000

B 0.199 2 0.400 19.000

C 1.251 2 2517 19.000 *
R 22 0.500 2

T LR SRR B R 3 (P<<0.05)
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