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Table 1 Effects of different carbohydrates on 3
laccase extracellular production AB C
A 75%
Carbon sources 20g/L Enzyme activity/ u/L
Glucose 1069.5
Maltose 743.3
PAGE
Soluble starch 1048.8 3
Sucrose 1069.5
SDS-PAGE A
Lactose 1014.0
2 B C
Sorbose 673.8
2.2.2 A SDS-
Cellubiose 1159.5
PAGE A
L-arabinose 986.3
e 59kD FPLC
Rhe S 1034.8
e 58kD IEF pl=4.0
D-galactose 555.5
gactose 2.2.3 pH  25~75C
D-mannose 1014.0
A
Xylose 979.3
e 60°C 65°C
Fructose 1037.5
Raffinose 1090.2
60°C pH2.84 3.36 4.25 4.63 5.03 5.57 6.00
6.60 7.00 7.46 8.07
2.1.5
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pH 5.6
2 A
Table 2 Purification of extracellular laccase A from Armilliria mellea
Purification step Total activity/u Total protein/mg  Specific activity/ u/mg Recovery/ % Purity/fold
Culture filtrate 1189.4 855.7 1.39 100% 1.0
NH; ,S0; 90% 1051.9 674.3 1.56 88.5% 1.1
Preparative PAGE 121.3 9.4 12.90 10.2% 9.3
DEAE-Sepharose FF 113.0 2.2 51.38 9.5% 36.9
1.0
kD I *
e 081\ N\ XN
97.4 — % | ‘\ \%*
% 0.6 \
662 — = x\
2 04t —
s ! —
2 021
00 ) : "~ .
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t/h
. 5 A pH
Fig.5  Stability of extracellular laccase A against pH
@® pH2.2 A pH3.2 v pH4.2 ¢ pH5.2
+ pH6.2 x pH7.2 x pH8.2
3 A SDS-PAGE
. : . ) ~
Fig.3 SDS-PAGE of purified extracellular 3 Ilmmol/L Cu**  SO? A
laccase A of Armilliria mellea 10mmol/L EDTA A
M. Protein marker A. Purified laccase A 24 B
100mmol/L. Cu Cl A
A NaN;  Immol/L A
3 A
Table 3 Effect of different ions and compounds on laccase A
Ions/compounds Concentration/ mmol/L.  Relative activity/ %
Control 0 100
N3N3 1 0
-— EDTA 1 100
10 98
4 A IEF
. . 1- 1 95
Fig.4 IEF of purified extracellular ¢
laccase A of Armilliria mellea 100 2
A Purified laccase A 8O3 1 140
100 105
2.2.4 pH
Cu?* 1 135
60C 65C A 60C 100 S
45min 65C 36.8min  pH
5 A pH5.2~7.2
2.2.6 A
ABTS A
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K, =0.22mmol/L V,, =69pumol/ min mg

1883
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ED-
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Studies on Production Purification and Partial Characteristics of
the Extracellular Laccase from Armilliria mellea

XIAO Ya-Zhong' > WANG Jun® WANG Yi-Ping® PU Chun-Lei' SHI Yun-Yu'”
Y Laboratory of Structure Biology ~ University of Science and Technology of China CAS  Hefei 230026 China
2 School of Life Sciences Anhui University ~Hefei 230039  China

Abstract The production conditions of extracellular laccase from Armilliria mellea and the characteristics of the enzyme were
studied. The experiment proved that initial pH5.5 of the culture medium and temperature at 25°C were favorable for laccase syn-
thesis. As carbon resources cellobiose and raffinose were better in terms of productivity than maltose sorbose and galactose. or-
ganic nitrogen source was more suitable for Armilliria mellea to synthesize laccase than inorganic nitrogen source. Peat extract

PE enhanced notably the yield of laccase the maximal yield was 7 times as much as that of the control when PE concentration
was 50% . Three isozymes were detected in culture supernatant named A B and C respectively after their mobility on PAGE.
After concentrated by NH, ,SO, precipitation laccase A was further purified to homogeneity by preparative native PAGE and
anion exchange column chromatography. The native enzyme was a single polypeptide with a molecular mass of approximately
59kD estimated by SDS-PAGE  while 58kD by gel filtration chromatography under non-denaturing conditions. Determined by IEF
its isoelectric point was 4.0. The optimal pH value and temperature were 5.6 and 60°C respectively in catalytic reaction of oxi-
dizing guaiacol. At 60°C and 65°C  half-lives of laccase A were 45min and 36.8min respectively. Enzyme activity was inhibit-
ed with 100mmol/L CI~

case A lost its activity completely. 10 mmol/L EDTA had no effect on laccase A while Immol/L. Cu?* could enhance its activi-

but was activated with 1mmol/L SO~ . However if the concentration of NaN; was only Immol/L lac-

ty. Laccase A showed a good stability when the pH of the buffer varied from 5.2 to 7.2. Using guaiacol as the substrate the K,
was 1.026mmol/L. and the V,, was Spumol/ min® mg  using ABTS instead the K, was 0.22mmol/L and V,, was

69pmol/ min mg .

Key words Armilliria mellea extracellular laccase fermentation conditions enzyme characteristics
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