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Process optimization of sugar production by lignocellulose enzymatic hy-

drolysis in spent Lentinus edodes substrate and its composition analysis
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(1. Research Center of Agricultural Products Processing, Henan Academy of Agricultural Sciences, Zhengzhou 450002, Henan, China;
2. International Education College, Henan Agricultural University, Zhengzhou 450002, Henan, China)

Abstract: In order to enhance the utilization efficiency of spent Lentinus edodes substrate, this study used it as the main
raw material to produce sugars through lignocellulose enzymatic hydrolysis. Key process conditions were optimized using
single-factor and orthogonal design experiments,, and changes in lignocellulose composition as well as infrared spectros-
copy characteristics before and after enzymatic hydrolysis were compared. The results showed that the optimal conditions
for sugar production from lignocellulose in spent Lentinus edodes substrate were as follws: Compound enzyme (cellulase/
xylanase Jratio of 1: 1, compound enzyme addition of 3000 U - g, solid-liquid ratio of 1:2, and enzymolysis time of § h.
Under these conditions, the reducing sugar content reached 5.472%, which was 2.304 times higher than that of the raw
materials. After enzymatic hydrolysis, the content of hemicellulose and cellulose decreased by 26.564% and 12.105%,
respectively. Infrared spectroscopy analyais revealed that the characteristic absorption peaks of the lignocellulose functional
groups remained unchangeed in position, but weakened in intensity after enzymatic hydrolysis, which was consistent with
the degradation trends of the two component. In conclusion, enzymatic hydrolysis effectively increased the yield of reduc-
ing sugar and promoted the degradation of lignocellulose in spent L. edodes substrate. This study provides a scientific
basis for the high-value utilization of spent L. edodes substrate.

Key words: Spent L. edodes substrate; Enzymatic hydrolysis; Lignocellulose; Infrared spectroscopy
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Fig. 1 Effects of two raw materials and different compound enzyme ratios on enzymatic hydrolysis
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Fig. 3 FTIR spectra of spent L. edodes substrate
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Table 5 FTIR absorption peak location and assignment of spent L. edodes substrate
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Wave number/cm”  Group characteristic peak attribution
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Corresponding chemical constituents

1734 LR FEFIREL C=0 4545 Acetyl and carboxyl C=0 stretching vibration 2~4f- %2 Hemicellulose

1629 BRAEE C=0 443 Carbonyl C=0 stretching vibration AJFE Lignin

1511 75BN C=C {45 #%5) Aromatic ring C=C stretching vibration KJ§fi % Lignin

1458 -CH. 4R 5l -CH. deformation vibration ARJFTFEFIN-LF4E 2 Lignin and hemicellulose
1424 -CH, ¥ JE4R 3l -CH, deformation vibration ARJFEMELYEZ Lignin and cellulose

1382 C-H “FIiZE 4R S C-H plane deformation vibration HFYUEZ ALY R Cellulose and hemicellulose
1317 C-H 145 .C-O #R5) C-H stretching, C-O vibration SFYEZ AT E Cellulose and lignin

1265 RIR-SH B 45 4R 3 Benzene ring-oxygen bond stretching vibration AJfiZ Lignin

1158 C-O-C 14545} C-O-C stretching vibration YR TN LT4EZR Cellulose and hemicellulose
1038 C-O MaaiRs)  mBIAZE T C-H A& TE LR PLFUERARTTR

C-O stretching vibration, C-H deformation of guaiacyl unit

897 C-H ZH4ES) C-H deformation vibration
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Y4 Z Cellulose
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