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Study on the degradation and utilization of lignocellulose in cultivation

materials of Lentinus edodes at different growth stages
LI Shunfeng, LIU Li’ na, XU Fangfang, TIAN Guangrui, CUI Guomei, GAO Shuaiping, WEI Shuxin,

WANG Anjian

(Research Center of Agricultural Processing Science and Technology, Henan Academy of Agricultural Sciences, Zhengzhou 450002,
Henan, China)

Abstract: In order to deeply understand the characteristics of lignocellulose variation in Lentinus edodes culture during
the growth and development periods, the lignocellulose content and its related degrading enzyme activity in cultivation
materials of L. edodes at different growth stages were determined. The changes of molecular groups of lignocellulose, rela-
tive crystallinity index (CrD) of cellulose and fiber surface morphology were also studied and observed by Fourier trans-
form infrared spectroscopy (FTIR), X-ray diffraction (XRD), and microscope. The results showed that the content of cel-
lulose, hemicellulose and lignin decreased significantly during the growth of L. edodes. The content of lignocellulose de-
creased from 85.27% to 52.23%, which was negatively correlated with the activity of the corresponding degrading en-
zyme, and the degradation of lignocellulose showed a certain correlation with the degree of fiber damage. The FTIR re-
sults showed that the absorbance of characteristic functional groups of lignocellulose in different growth stages had
changed, and the degradation rate of lignin was higher than hemicellulose and lower than cellulose. With the growth of L.
edodes, the Crl in cultivated materials decreased significantly, and the crystal structure of cellulose was destroyed to some
extent. The results showed that the L. edodes was used the non-lignocellulosic components in cultivation materials for my-
celium growth firstly, and secreted extracellular degrading enzymes to destroy the fiber structure and degrade the macro-
molecular components into small molecular components at the same time, thus meeting its growth needs. The high activi-
ty of lignocellulose degrading enzymes corresponds to the high degradation rate of lignocellulose, and the results can pro-
vide a basis for improving the degradation and utilization of lignocellulose in L. edodes cultivation materials.
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Table 1 Changes of lignocellulose content in cultivation

materials of Lentinus edodes at different growth stages %

KB B wCBA4ER) w4 w445 wOKZ)

Growth  Hemicellulose Cellulose Holocellulose Lignin

stage content content content content

SO 18.71+0.45a 47.42+0.62a 66.13+0.58 a 19.14+0.64 a
S1 15.75+0.25b 43.57+1.07b 59.32+0.83 b 18.38+0.22 b
S2 13.22+1.13 ¢ 38.52+0.33 ¢ 51.74+0.95c¢ 14.31+0.12¢
S3 11.50+1.14d 35.84+0.51d 47.34+0.67d 12.53+0.42d
S4 8.98+0.79 ¢ 33.53+0.09e 42.51£0.78 e  9.72+0.20 ¢

W RS F/NG FRERIRE 0.05 KFEREE. TR,
Note: Different lowercase letters in the same column means signif-

icant differences at 0.05 level. The same below.
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Fig. 1 X-ray diffractograms of L. edodes cultivation materials at different growth stages
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Table 2 Relative crystallinity index (CrI) of cellulose in cultivation materials of L. edodes at different growth stages %

KB B Growth stage SO S1

S2 S3 S4

Crl 38.52+0.08 a 37.19+0.44 a

32.68+0.19 b 30.09+0.15 ¢ 27.03+0.22 d

T AT AN AN FHRERZRAE 0.05 K E R 5%

Note: Different letters in the same line means significant differences at 0.05 level.
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Fig. 2 FTIR spectra of L. edodes cultivation materials at different growth stages
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Table 3 Relative intensities of characteristic peaks of infrared spectrum for cultivation materials of L. edodes

at different growth stages

H KB BE Growth stage T/ Lt T/ Lisi> Tuso/Trsi Lo isiz Lo/ Tinss

S0 1.00£0.01 d 1.76+0.05 ab 1.66+0.06 b 0.60+0.05 a 1.05+0.07 a
St 1.25+0.00 ¢ 1.66+0.04 b 1.74+0.01 b 0.54+0.00 ab 0.91+0.01 b
S2 1.34+0.02 b 1.73+0.06 b 1.75+0.03 b 0.52+0.01 b 0.87+0.01 be
S3 1.37+0.02 b 1.75+0.01 b 1.70+0.02 b 0.30+0.01 ¢ 0.82+0.01 ¢
S4 1.48+0.02 a 1.88+0.05 a 1.87+0.02 a 0.33+0.01 ¢ 0.82+0.00 ¢
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Fig. 3 Fiber morphology in cultivation materials of L. edodes at different growth stages
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Note: Different lowercase letters indicate the significant differences of the same enzyme's activity at different growth stages at 0.05 level.
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Fig. 4 Activities of lignocellulose degradation enzymes in cultivation materials of L. edodes at different growth stages
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