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Purification and Characterization of Laccase from
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Abstract: A new wood-degrading fungus Monodictys asperospera (Cooke & Massee) Ellis with a high level
of laccase production was chosen to study. This laccase was purified by ammonium sulfate precipitation,
DEAE-cellulose and sephacryl S-300. Purification of about 8.1 fold was achieved with an overall yield of
5.7%. Its molecular weight was estimated to be about 77 kD. The optimum temperature and pH of the lac-
case activity were 55°C and 6.0, respectively. Kinetic studies of the laccase showed that the K, and the Vax
for using syringaldazine as substrate was 0.163 mmol/L and 0.194 mmol/(L-min), respectively. The carbo-
hydrate content was 18.14%. In addition, it was found that laccase activity was significantly inhibited by
Cu®.
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20 min, pH6.0 0.1 mol/L 2.2 FEsmILL
, , 20% )
, DEAE- ,
, 15% )
, $-300 ,
75% , 36513 U/mg 8.1
, 80% 5.7%( 1)

1
Table 1 Purification result of laccase

e Total protein Total activity Specific activity Purification Yield
Purification step (mg) ) (Ulmg) (Fold) (%)
Crude enzyme 41.31 185601 4493 1.0 100.0
15% ammonium sulfate precipitation 9.45 121899 12899 2.9 65.7
80% ammonium sulfate precipitation 2.36 42660 18076 4.0 23.0
DEAE-cellulose 1.36 29164 21444 4.8 15.7
Sephacryl S-300 0.29 10589 36514 8.1 5.7
2.3 SDS-PAGE UL
SDS-PAGE ( 1)
100.00 1
, 77 kD
24 HEBEGZETER 5 < 80001
24.1 GREXREEEMER R z
2 60.00 -
’ £
o~ o E
2 , 45°C~60°C D3 4000
20.00 4
n+——————————
kD 20 25 30 35 40 4550 55 60 65 70 75 80 85 90
Temperature (°C)
170
130 2 REXREEE NN
95 Fig. 2 Effect of temperature on laccase activity
7 Lac
55°C , 60°C )
55
. 80°C , 85°C
43
» 242 FREABEMES
1h, 3 , 55°C
26 , 90% , 60°C
, 59.11% + 0.89%; 50%
(tar2), ty, 64°Cx1°C
2.4.3 pH X i&REGE MRS M: pH
Bl 1 Zh{Lryi%EE SDS-PAGE £ R 550C
Fig. 1 SDS-PAGE of purified laccase i
Note: 1: Standard protein markers; 2: Purified laccase. 4 ) pH 6.0 , ; PH
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Fig. 3 Heat stability of laccase
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Fig. 4 Effect of pH on laccase activity

8.0 53.06% + 0.06%, pH 9.0
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5 ., pH 6.0 ,
99.46% + 0.28%, pH 8.0 50.11% + 0.95%
245 FREHHMAFSENE: 1.2.6(5)

Ky = 0.163 mmol/L,

Vmax = 0.194 mmol/(L-min)(  6)
246 BHREENE:
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Fig. 5 pH stability of laccase
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Fig. 6 The curve of Lineweaver-Burk
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Table 2 Effect of metal ions on activity of laccase

Metal ions (5 mmol/L) Relative activity (%)

Na* 99.10 + 0.07

K* 97.29 +0.88
Li* 73.20 +2.82
Mg?* 88.00 + 1.00
Ca* 61.32 + 3.39
Ba®* 34.20 +0.04
Hg?* 0.00 + 0.00
Fe’* 0.00 + 0.00
Ag' 0.00 + 0.00
Cu? 11.70 + 1.64

Hg* Fe** Ag' ,
; , Cu®* :
11.70% + 1.64%
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