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Construction of A Microbial System for Efficient Degradation of Cellulose
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Abstract: Endoglucanase, exoglucanase and cellobiase activities of ten cellulose degradation isolates from piggery sludge and
manure were analyzed. A complex microbial system was constructed by five bacteria named as LCB03, L.LCB12, L.CB52, L.CD12
and LLCD51 respectively with different cellobiase activities from these isolates. Tested from the perspective of physiology and
microchemistry as well as molecular level, these five bacteria were identified as Pseudomonas citronellolis, Stenotrophomonas
maltophilia s Pseudomonas aeruginosa » Pseudomonas aeruginosa and Flavobacterium mizutaii , respectively. So far, there are
few papers on cellulose degradation using S. maltophilia and F. mizutaii. Each of the five bacteria could produce different
types of cellobiase that co-catalyze degrading natural cellulose effectively, and the microbial system therefore has great potential
in cellulose-related pollution control and waste utilization.
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Table 2 Growth of bacteria on mixed culture plates
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Fig. 2 Endoglucanase, exoglucanase and cellobiase activi-
ties of degrading natural cellulose by composite mi-

crobial system
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Table 3 Main physiological and biochemical characteristics

of five isolates
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Fig. 4 Phylogenetic tree generated from an alignment of the 16S rDNA of strain LCB03, 1L.CB12, 1.CB52, 1.CDI12 and L.CD51

lis( ).LCB12  Stenotrophomonas )
maltophilia ( ), LCB52
Pseudomonas aeruginosa ( ). LCD12
Pseudomonas aeruginosa ( )N \ SS  COD
LCD51  Flawvobacterium mizutaii ( ) (Van Wyk and Mohulatsi, 2003;
98%~99%. 5 ,2006; Angela et al. , 2008).
16S rDNA BLAST )
16S rD- )
NA , Clustal W MEGA4. 0 N )
« . , LCD12, N ,
LCB52  LCBO03 (Hilden and Johansson, 2004).
,LCBI12 3 LCD51
3 . 5 ,
) LCBO03,
s LCB52 LCD12 ,
(§ s LCB03, LCB12, LCB52, LCBI12 LCD51
LCD12 LCD51 P. citronellolis( )
). S. maltophilia( (Cellu-
). P. aeruginosa( ). P. aeruginosa lomonas) . (Cytophaga) .
( ) F. mizutaii( ). (Sporocytophaga) | (Pseudomonas) |
(Clostridium) (Bacillus) (Bahia and
3 Ali, 2006; Keikhosro et al., 2006),

100



538 — 34
. s Chinese with English abstract).
s Lu,Y. X. ,Chen, K. ,Li, H. H. ,2007. Screening of cellulose-
, degrading bacteria and study on its cellulose-producing
condition. Journal of Anhui Agricultural Sciences,35
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