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Abstract: The green bioconversion of agricultural straw is of great significance for reducing environmental pollution
and promoting the resource utilization of agricultural waste. In this study, Phanerochaete chrysosporium BZ103 was used
to compare enzyme expression, lignocellulosic component degradation, and structural changes in wheat straw under
submerged fermentation (SmF) and solid-state fermentation (SSF). The results showed that SmF was more favorable

for the expression of lignin-degrading enzymes, with the maximum activities of manganese peroxidase and lignin
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peroxidase reaching 1 415 U/g and 1 784 U/g, respectively. After 12 d of fermentation, the lignin degradation rate under
SmF reached 40. 34% , which was significantly higher than that under SSF (34.14% ). In contrast, SSF was more favorable
for the expression of some cellulolytic enzymes during the early and middle stages of fermentation, with the maximum
activities of endoglucanase and B-glucosidase reaching 4.8 U/g and 9.1 U/g, respectively, both higher than those under
SmF. Scanning electron microscopy (SEM) , attenuated total reflectance Fourier transform infrared spectroscopy
(ATR-FTIR) , and X-ray diffraction (XRD) analysis showed that SmF caused faster disruption of the straw surface
structure and more pronounced attenuation of lignin-related characteristic functional groups, whereas SSF exerted a
stronger effect on cellulose-related structural features and crystalline regions, with the crystallinity index decreasing to
38.07%, lower than that under SmF (40.64% ). These results indicate that, under the conditions of this study, SmF
shows a more pronounced selective delignification effect, whereas SSF is more favorable for the loosening of cellulose
structure. This study provides an experimental basis for selecting suitable biological pretreatment strategies for the
wheat straw resource utilization by P. chrysosporium BZ103.
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Figure 1 Dynamic changes in lignin-degrading enzyme activities during submerged fermentation (SmF)and solid-state

fermentation (SSF) of wheat straw
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Figure 2 Dynamic changes in cellulolytic enzyme activities during SmF and SSF of wheat straw
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Figure 3 Changes in lignocellulosic components of wheat straw during SmF and SSF.
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Table 1 Degradation rates of lignocellulose components of

wheat straw during SmF and SSF
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Figure 4 Scanning electron microscopy results of wheat

straw during SmF and SSF

ATR-FTIR 43 #r (& 5 F1 36 2) W, M AR & 17
SFAR T ZARE (1 423 em 1.1 514 em 1Y) 1 T U I
JE v T AR R T, 5 HOK 0 2 R R R — 3



- 378 -

TR A TR BZ103 WA B A A TR RSt /N 22 5 AT RCRE L

FR2 RUEMEGRBEIEPNEBFFHRAE R EEN
THRLT SN SE IR AR IE AR =B A S L
Table 2 Percentages of peak area attenuation of ATR-FTIR

characteristic absorption peaks of wheat straw during SmF

and SSF
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Figure 5 ATR-FTIR spectra of wheat straw during SmF and SSF
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Figure 6 XRD patterns of wheat straw during SmF and SSF
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