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1
Table 1 Azo dyes in experiments
Dye Structural formula Molecular weight Absorbance,, /nm
Congo red #N_ "N_ OO 696.67 506
SO;Na SO;Na
QN—
Orange G NaOLS O 452.37 474
S0;Na
Orange IV NaO; S@ NzNO NH@ 375.38 440
1.5 198.8u/L. 2 Mnp 190.2 u/
Lip ® 0.2mol/L L 80 Mnp
pH3.0 1.5ml 15mmol/L 1.0mL 0.4mL
15mmol/L H, 0, 0. ImL 25C 3min 310nm 2 P Lip  Mnp WL
1.0mL Table 2 Lip and Mnp activity u/L of basidiomycete PM2 under
1pmol different culture conditions
u i \ Control Veratryl Tween 80
Mnp " 0.11mol/L (igeinerd Lip Mnp Lip Mmp Lip Mnp
pH4.5 3.4mL 40mmol/L MnSO, 0. 1mL 0.4mL 1.6mmol/ 3 36 34 146 7.1 673 105
L H,0,0.1mL 25C Smin - 240nm 4 73 217 7.5 1495 7.9 6.1
0.1 mL MnSO, 5 59 75.8 5.0 202.5 10.8 83.4
Lpmol Mo Mn’* u 6 4.6 123 43 2542 5.7 190.2
7 03 53 35 89 0 9%.2
2
2.1 80 72h G I\
2.1.1 80 Lip
80 PM2 2 2 11.0u/L Mnp G
PM2 1B Mnp 5
Lip 80 Lip 120.6u/L 80 4 128.0u/L
Mnp 6 235.0 w/L I\
Mnp 5 75.8 80 Mnp
u/L Mnp 161.9v/L.  187.1u/L 1C
254 .2u/L. 80 Mnp 2.2 80
190.2 v/L 80 80 PM2
PM2 Mnp 2 A 24h
Mnp 3.4 2.5 60.6% 48h 65.5%
2.1.2 72h 24h 70.1% 48h 84.7% 80
PM2 Lip 24h 95.4%
80 Lip 12.9w/L Mnp 2B C G \}
1A Mnp G 24h
6 145.5u/L 80.0% 24h 92.4% 80 24h
44 3u/L, 2 Mnp 98.5% I\ 24h
254.2 u/L Mnp 30% 48h  30.8% 24h 40.0% 48h
80 Mnp 6 © tERRAT i ETS0RT £ T B BRI 8 %A% // journals. im. ac. en
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Fig.1 Mnp activities of basidiomycete PM2 in nitrogen-limiting medium supplemented with veratryl alcohol or Tween 80 in the presence of dye
A congo red B orange G C orange [V
—- Control @ Veratryl —a— Tween 80
100 100
g ;50 70 g & %0 g %
A% 5 S Rs
% 24 48
t/h
2 Tween 80 PM2
Fig.2 The rates of dye decolorization of basidiomycete PM2 in nitrogen — limiting medium supplemented with veratryl alcohol or Tween 80
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Effects of Veratryl Alcohol and Tween 80 on Ligninase Production and Its Roles
in Decolorization of Azo Dyes by White-rot Basidiomycete PM2

JIA Rong™ ~ TANG Bi-Kui ZHANG Xiao-Bin HE Yue-Mei
Department of Biotechnology — College of Life Science Anhui University ~Hefer 230039  China

Abstract Basidiomycete PM2  a lignin-degrading white rot fungus produces lgnin peroxidase Lip and manganese peroxidase
Mnp in nutrient nitrogen limited liquid cultures. This fungus was selected for its ability to decolorize azo group of dyes. In or-
der to improve production of the peroxidases and rapid dye decolorizing activity by basidiomycete PM2  the addition of veratryl al-
cohol or Tween 80 to nutrient nitrogen limited liquid cultures were tested. It was found to have a large stimulatory effect on Mnp
activities and decolorization rate of azo dyes. A maximum Mnp activities of 254.2u/L with veratryl alcohol and 192.2u/L with
Tween 80 were achieved respectively. These values were about 3.4-fold and 2.5-fold higher than that obtained in the control cul-
tures without alcohol or Tween 80  whereas the levels of Lip activity detected were very low about 12u/L in all the cultures. In
further experiments using three kinds of azo dyes of congo red orange G and orange IV enzyme activities and dye decolorization
were investigated in the above-mentioned cultures. The results showed that Mnp activities and decolorization were notably higher
than those obtained in the control cultures in the presence of azo dyes. Cultures supplemented with Tween 80 were more adequate
for dye decolorization. The rates of the decolorization with Tween 80 of congo red 95.4%  orange G 98.5% and orange [V
54.4% after 24 hours of dye incubation were higher than that supplemented with veratryl alcohol. According to the results
Mnp activities secreted by basidiomycete PM2 play an essential role in the process of dye decolorization. Tween 80 was the main
factor affecting the decolorization. The analysis of structure of the three kinds of azo dyes indicats that the extent of decolorization
is affected by the dye molecular structure. The types and quantity of the substituted groups on the aromatic ring of azo dyes have

effect on the percentage of biological decolorization.

Key words veratryl alcohol Tween 80 Lip Mnp azo dye decolorization rate
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