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Construction and Function of a High Efficient Complex Microbial System to De-

grade Cellulose and Lindane in Compost
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Abstract : A complex microbial system capable of degrading cellulose and lindane with high efficiency was isolated from four compost
heaps. It was selected and domesticated through two methods and by combination of different microbial communities. The results
show that the complex microbial system can decompose filter paper, absorbent cotton, rice straw powder and sawdust effectively , es-
pecially has high degrading activity for the materials with higher native cellulose such as filter paper and absorbent cotton. As for both
of them , the CMC saccharification activity is more than 40 U and the degradation efficiency is more than 95 % on the 5th day of inoc-
ulation. The complex microbial system can also keep a higher degrading capability in a wider range of pH. Filter paper and lindane
can be degraded effectively by the complex microbial system during pH 7.0 ~ 9.0, and the degradation rates are more than 90 % and
45 % respectively . Under pH 6.0 ~ 9.0, there is a good consistency between the degradation of Lindane and the decomposition of fil-
ter paper.
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1 4 pH
Table 1  Filter paper degradation and pH change of 4 compost samples
1 5 10
/h 3d pH /h 3d pH /h 3d pH
+ (Al) 72 6.0 96 6.9 96 6.5
(Bl) 72 6.7 144 8.0 168 8.5
(Cl) 84 7. 96 6.5 84 6.3
+ (D1) 96 7.5 120 5.7 120 6.5
75.6 % . 200 mg/L . 120
3 [JA1B1 C1B1 D1B1
50 %. , g
¥
S
150mg/ L &
=
3 b
Al Bl . . . . ‘
4 50 mg/ L 50 100 150
MFHRSE /mg- L1
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Fig.1  Degradation capability of filter paper by the cellulose
’ degradation microbial com munity under different lindane concentration
, pH .2
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Table 2 Filter paper degradation and pH change of 4 compost samples under 150 mg/ L lindane
+ ( A2) + (B2) + (C2) + (D2)
/h 120 168 144 240
3d pH 6.2 8.5 5.8 8.4
Al Bl .C1B1 .DIBI ,5d 95 % R
A2B2 .B2C2 ,  200mg/L 50 % « 3. ,
30 ,
, (CMS) . ,
2.2 CMS , .
, « 2, 3 CMs
S Table 3 Degradation capability of different cellulose materials by CMS
.4
! % 23.5 54.9 95.5 98.3
CMC 5d R 40U
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, 10U , 3 : pH
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Fig .2  Effect of different cellulose materials on cellulase activity by CMS 2
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Fig .4 Cellulase activity after inoculating with different pH
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Table 4 Degradation of cellulose and lindane after
inoculating with different pH
Fig.3 Change of pH in culture media after pH 3d /% 7d /%
inoculating with different pH 4 247 814
5 43.8 5.52
6 81.4 36.36
pH 7 94.2 47.20
8 92.7 57.36
, « 4, 5d 9 90.5 54.8
5d 10 43.6 49.62
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