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Influence of guaiacol and compounded carbon sources on enzymes
of Phanerochaete chrysosporium

FENG Chong-ling, ZENG Guang-ming, HUANG Dan-lian, HU Shuang,
SU Feng-feng, ZHAO Mei-hua, LAI Cui

(College of Environmental Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: The influence of guaiacol and compounded carbons sources co-degradation on enzymes of white-rot fungi was
studied through the orthogonal experiment. The results show that carbons with different structures and guaiacol have
remarkable effects on enzymes secreting by Phanerochaete chrysosporium. High concentration of guaiacol can enhance
enzymes production. After optimumization of various factors, the addition of guaiacol 2 mmol/L, glucose 2.5 g/L,
dextrine 5 g/L in culture medium can significantly promote enzymes production. CMCase and xylanase produced by
Phanerochaete chrysosporium are little affected by exterior environment. According to the correlativity between the
CMCase and the xylanase analyzed using linear regression, a positive correlation the CMCase and the xylanase is found.
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- (LCC)

[4-6]

La(4><2%)
1
11
(BKMF-1767)
(CCTCC)
1.2
(PDA)
35 5d
13

KH:PO4 2.0 g/L,

70 mL pH
NaCl 1.0 g/L  CoCly'6H,0
0.18 g/lL NaxMoO42H>0 0.01 g/l  ZnSO47H20 0.1
g/l CaCl> 0.1 g/L CuSOs5H20 0.01 g/LL MnSO4+H20O
0.5 g/l FeSO4+7H20 0.1 g/ AIK(SO4)2:12H20 0.01

MgSO4-7H20 0.5 g/L,

g/l MgSO4+7H20 3.0 g/L HBOs3 0.01 g/ NTA 1.5
g/L 0~2.0
mmol/L 25 5.0¢g/L
25 50g/L 15.4
30.8 mg/L
1.4

Ls(4><2%)

2.5 5.0¢g/L
3
50 7.5 10.0g/L
LiP MnP
2
02 1.0
2.0 mmol/L 3
500 mL
200 mL 8.0<10°
32 2d
3
1.4.1
4 mL 6 000 r/min
15 min
1.4.2 (LiP)
0.2 mL (10 mmol/L) 0.4 mL
(250 mmol/L  pH=3.0) 0.4 mL
I mL 30
20 pL H,0> (20 mmol/L)
H,0;
(UV-2550) 310nm 2 min
71 V) 1 pumol
143 (MnP)
0.211 3 g MnSO4 1L (50
mmol/L  pH=4.5) 0.8 mL 0.2 mL
I mL 30
20 puL H202 (20 mmol/L)
H,0;
(UV-2550) 290 nm 2 min
[8]
1.4.4 (xylanase) (CMCase)
pH=4.8 1%
pH=4.8
1% [9-10]
2
21 4
1 1
2 mmol/L
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Table 1 Design and results of orthogonal test

LiP MnP CMC
/ / / / i /
(mmol'L™) (gL™ (gL™ (mg'L™) (UL (UL (UL UL
1 0 5.0 5.0 30.8 55.80(1.530)  5.460(0.862) 04214  1.414(0.227)
2 0 2.5 2.5 15.4 44.09(0.877)  5.058(0.791)  0.3025  1.184(0.136)
3 0.2 5.0 2.5 30.8 113.50(3.550)  7.627(0.571) 02284  1.128(0.097)
4 0.2 2.5 5.0 15.4 26.26(0.472)  13.730(1.080)  0.3052  1.256(0.194)
5 1.0 5.0 5.0 15.4 71.02(2230)  10.990(0.936) 02088  1.253(0.241)
6 1.0 2.5 2.5 30.8 71.58(2.940)  17.160(1.110) 02037  1.178(0.103)
7 2.0 5.0 2.5 15.4 142.003.550)  11.860(0.427)  0.3295  1.248(0.134)
8 2.0 2.5 5.0 30.8 135.40(2.920)  15.770(0.691) 04727  1.428(0.921)
% CMC 0.5%
2.5¢g/L 5¢/L 142.000 U/L  17.160 U/L 1.54 3.13
2.2
4 24 CMC
LiP
142.0 U/L
MnP CMC CMC
1
13.73 04724 1.428U/L( 1) 2
2.3 2
[ ( 2 2
2 CMC
2
(D 2
CMC
) LiP s
MnP 55.800 U/L  5.460 U/L
12 %
o
2 S 09¢ 1=0.041 7x+1.073 6
Table 2 Range analysis of activities of enzymes with 1 R=0.8884
various factors g 0.6F
i
X sl : iﬁ%ﬁfg
LiP 1252000 262600 23.2300 20.690 0 PSR
MnP 8.8140 39460 1.6250 1.0970 020 055 030 035 040 045 050 055
CcMC 0.1948  0.1948 0.0450 0.0829 CMCHR§E/(U-L™)
0.1458 0.0007 00525 0.1533 .

Fig.1 Regression analysis of aylanase and CMCase
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