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Biodegradation of Lignin in Wheat Straw by Alkaliphilic Ligninolytic
Bacteria with Compounded Carbons

Zhang Jiayaol , Gong Lipingl , Luo Yuxuan' , Xu Weiya2 , Ling Ji62(1 .Depart ment of Environmental Sci-
ence , Wuhan University , Wuhan 430072, China; 2. Center of Analysiss Measure ment , Wuhan University)

Abstract : The article researched enzy mes production .the degradation rate of lignin and strain growth of alkaliphilic ligni-
nolytic bacteria strain No.6 in alkaline liquid medium (pH=10.5) with compounded carbons. The results showed that
the highest activities of laccase and MnP were 2915.37 U/ L(4th d) and 1152.88 U/ L( g d) , respectively, and the
strain degraded 49.84 % lignin of wheat straw during ten days cultivation. The changes of ultrastructure of wheat straw
caused by strain No.6 attack were investigated with SEM (scan electron microscopy) .

Keywords :alkaliphilic bacteria ; compounded carbon ; lignin biodegradation ; SEM

6 b
6
s 1

1.1

. . . 6
s 1.2

( ) 2~
s 4cm S DWF-100
1.3
6 : (29677012)
ey : (1946 ~) , ,

2] :2001-02-16 ; :2001-05-18



71

:37°C 10d, Laccasel *!: 25°C  ABTS
( )1lg/ L, ( )1.2g/L, ,420nm
70ml/ 250 ml s pH 10.6, 3 min
0.3 % 80( Tween80,
T-80) 0. 5mmol/ L 2,2- -3- - .
-6 [2 ,2/-azin0- bis ( 3-ethylbenz thiazo- [5].
line) -6-sulfonic acid, ABTS] . 4 [6]
( 20g/ L), 0.7¢/ L ,
MnSO, ¢ H,O.1mg/L CuSO,* 5H,0.5mg/L ,
FeSO,;*7H,0 30mg/ L ZnSO,;*7H,0  50mg/ L X650 HITACHI
CaCl,*2H,0.
( 1 %
) oD 2.1 6 .
Laccase( Mnp( )
, 5 oD Laccase
, MnP
1.4 oD 1 1 0D ’
751 , 420nm . ; 3 ~6d,
1.5 Laccase
Mnp3 ! 37°C  NADH MnP 4
NAD , 8 ,
340nm 3 min
1 (1) 1 min ’
1 pmol 1 pmol .
1 6
Table I Profile of strain No. 6 growth and enzy mes activities on optimal comprehensive culture condition
/d 1 2 3 4 5 6 7
oD 0.107 0.243 0.315 0.350 0.327 0.311 0.279
MnP/ UsL"! 29 .20 346 .19 766 .30 891 .24 1003 .61 1075 .11 1113 .48
Laccase/ Us L™ 517 .89 991 .57 2134 .66 2915 .37 2747 .13 2680 .91 2543 .60
/d 8 9 10 11 12 13 14
oD 0.262 0.254 0.248 0.241 0.239 0.228 0.220
MnP/ Us L' 1152 .88 1036 .83 902.54 812.06 733 .80 667 .25 672.64
Laccase/ Us L™ 2502 .65 2422 .57 2389 .04 2346 .53 2296 .25 2235 .41 2272 .29
/d 15 16 17 18 19 20
oD 0.213 0.204 0.200 0.192 0.185 0.168
MnP/ Us L' 679 .97 664 .18 651 .46 655 .35 642 .26 637 .50
Laccase/ Us L™ ! 2224 .37 2190.72 2110 .26 2148 .33 2097 .85 2066 .12
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Fig.l  Degradation rate curve of wheat straw by strain
No .6 on optimal comprehensive culture condition

(adding inducer ABTS)
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Fig .2 The changes of ultrastructure of wheat straw caused by

strain No. 6 attack
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