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Biological Pretreatment of Cotton Stalks and
Domestication of Inocula in Biogas Fermentation
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(Institute of Resource Biology and Biotechnology, College of Life Science and Technology,
Huazhong University of Science and Technology, Wuhan, Hubei 430074, China)

Abstract: A composite microbial system MEG with high efficient and stable degradation of cotton stalks
was screened through the method of multigeneration selection. This microbial system was inoculated to the
cotton stalks, and then stationarily treated for 7 days. Afterwards, biogas fermentation was conducted.
Compared to the condition of non-pretreatment, the gas production increased by 25%. DGGE analysis
showed that the diversity of bacterial community structure in the biogas fermentation system of cotton
stalks was more abundant compared to the condition of non-pretreatment. At the same time, comparison in
the effects of inocula obtained from 6 kinds of domestication methods on daily and cumulative of biogas
production of cotton stalks was conducted. The results showed that the inocula domesticated from the mix-
ture of 5 kinds of activated sludge from river bed mud, sewage ditch, industrial wastewater bed, pond bed,
and lake bed could be acted as effective inocula for biogas fermentation of cotton stalks. The daily gas
production and cumulative gas production were higher compared to the inocula domesticated from one kind
of activated sludge.
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structure of MEG composite microbial system of the
10th—50th generation
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Fig. 2 Change of daily (A) and cumulative biogas produc-
tion (B) of cotton stalks after 7 days of pretreatment by
different amount of MEG composite microbial system
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Fig. 3 Change of daily (A) and cumulative biogas produc-
tion (B) of cotton stalks after different treatment time by the
same amount of MEG composite microbial system
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Fig. 4 Change of daily (A) and cumulative biogas produc-
tion (B) of cotton stalks after pretreatment by different
composite microbial system
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Fig. 5 The profile of DGGE of microbial community
structure at the end of different pretreatment
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TE: 1 ARALIRL; 2-4: 3 HIVRAN 20, 30 1 50 mL MEG &A1 &
WE 3 d; 5-7: 480N 20,30 A 50 mL MEG A R HE S d;
8—10: ZrHI¥IN 20, 30 F1 50 mL MEG & A A # i 7d; 11-13:
SRAH N 20, 30 1 50 mL MEG 4 THAFHE 9 d; 14-16: 4351
I 20, 30 A 50 mL ZFC A AHE 7 d.

Note: 1: Non-pretreatment; 2—4: Stationarily treated for 3 days with
20, 30 and 50 mL of microbial system MEG; 5-7: Stationarily
treated for 5 days with 20, 30 and 50 mL of microbial system MEG;
8—10: stationarily treated for 7 days with 20, 30 and 50 mL of mi-
crobial system MEG; 11-13: stationarily treated for 9 days with 20,

30 and 50 mL of microbial system MEG; 14-16: stationarily
treated for 7 days with 20, 30 and 50 mL of microbial system ZFC.

60 1 ez Lignose
r 1 Cellulose

50 F XY Hemiceiluiose
40
30

20

Lignocellulose content (%)

10

012345678 91011121
Group number

7 BRMARARFASABERMBHARARAHEE
2R
Fig. 7 Content of lignocellulose of each pretreatment

group at the end of biogas fermentation of cotton stalks
TE: 1-16 1955 IR 6.
Note: 1-16 the same as Fig. 6.

2.5 EMYIRIE R ITFIELSE R

Zeat 50 d YIAE, RAICUE . fardEICUe . i
JEVEA 5 FPAS[R] 5 VR IR A YA A 5 1 75 T 5 A8,
S BURY) R, RS A 0L = AR E
B, AR ERLeYkd 2, K
IR ZMRRA TSI YL, 155 R KA T

© PEMERMEMFRITEATIEESHEESER http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



518 wehGEHR

2010, Vol.37, No.4

50 B /./I
45 =
—=— Lignose

—e— Cellulose
—4— Hemicellulose

Lignocellulose content (%)
)

0 10 20 30 40
1(d)

8 MHLHAEBERSABIBEFARAHZDE
CyRigld

Fig. 8 Change of lignocellulose content in the process of
biogas fermentation of cotton stalks after pretreatment
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Fig. 9 Effect of inocula domesticated from activated sludge
of different sources on daily production of biogas fermenta-
tion of cotton stalks
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Fig. 10 Effect of inocula domesticated from activated
sludge of different sources on cumulative production of
biogas fermentation of cotton stalks
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