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Effect of White-rot Fungi Pretreatment on Methane Production
from Anaerobic Digestion of Corn Stover
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Abstract. The microbial pretreatment of yellow corn stover and corn stover silage was achieved via the
solid-state cultivation of white-rot fungi. Pretreatment effects on the biodegradability and subsequent
anaerobic production of methane were investigated. The white-rot fungi pretreatment of yellow corn stover
was accompanied by 38.3% cellulose, 42. 2% hemicellulose, and 39. 1% lignin degradation, while the
degradation of corn stover silage was 9. 9% cellulose, 23.2% hemicellulose, and 15.2% lignin. The
reducing sugar yield of pretreatment yellow corn stover and corn stover silage after enzymatic hydrolysis
was 195. 8 mg/g and 67.7 mg/g respectively. These indicated much more composition of yellow corn
stover was degradated, and more available composition retained in the corn stover silage after pretreated.
The results showed that the total VS methane production of pretreated corn stover silage was 215. 5 mL/g
after 21 d anaerobic digestion, which increased by 29.2% more than the untreated ones and accounting
73.1% for 60 d total methane production. The biogas production of pretreated yellow corn stover was not
increased. So microbial pretreatment of corn stover silage by white-rot fungi could increase substrate
biodegradability, and further stimulate methane production.
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Tab.1 Composition content of corn stover %
JEURE YR FLf R NS IKEERR KA G D) HLEH HLAE Wi S E A AR R A
T £ AFEFT 45.30 26. 49 8.48 7.63 3.41 0.28 91.50 83. 61
T KR AT 35.00 25.24 4.32 2.67 6. 45 0.07 23.69 86. 81

B 5 3 1 SR T T T AL R R e 4t R Y
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Fig.1 Fourier transform infrared spectrum of untreated

and pretreated corn stovers
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Fig.2 Electric microscope scanning grape of

untreated and pretreated corn stovers
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Fig.3 Daily biogas production of untreated and treated

corn stover during anaerobic digestion
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Fig.4 Changes of methane content during

anaerobic digestion
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8 7 I T R R AT ™ 0B ™ P g o ) A o8 R
A PRZLFIT 2 FORFE AT AL, 135 32 v IR 4L K 1 7 Y
BE 73 1% W H G T IR K We il 21 d 724, T
KRS FFAE B A AL B B P B g DM 45
G AT B il T L S A B b R v R FE R
Wy o ik 1 T 394 T ) 7 Y e S A DA A B DM 48K
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T AT 9 7 B e 35 A AN
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Tab.2 Total biogas productions and total methane

productions during anaerobic digestion mL/g

IRAAUR B 21 d PRA K 1 60 d
B B E R ETRE B H R

Al 281.0+6.0 147.1+2.0 429.3+12.3 234.0=x5.1

4151

A2 234.0+9.4 121.8 £3.8 409.8 +10.5 225.8 +3.8
Bl 329.5+4.5 166.8 £3.4 469.0=x1.4 248.9+1.6
B2 401.3£6.9 215.5+2.6 533.0+8.1 295.3+3.4

2.2.2 JREKEEW COD 545 K& PG MR 5 B

KWW COD FHE & M A HLIR /& FAE IR A& B
IE AR OK R R AR B — A E B AR, R 5 BT
7N, A TIUAL B ) R A B ) KR FE R R K VR
(1) COD Fifi %5 IR 48 & BE W E 758 TG TR 758
3 R ZEA I8 B B K AE, WAL BE A 7 0 T OKRRS AT
BB OK S FF 9 K COD B 4377 2 10 621 mg/L Al
6008 mg/L, %5 3 K J5 COD Z i T W&, IR 8 & W4
15 X, COD fR+#7E 3 000 mg/L /247, KBEW
COD {72k 5 H = <k A2t a3 — 3
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Fig.5 Changes of chemical oxygen demand ( COD)

during anaerobic digestion of corn stovers
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Fig. 6 Quantitative analysis of major volatile products anaerobic digestion of corn stovers
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