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Purification and Properties of Laccase Produced by
Coriolus hirsutus in Solid State Fermentation

SUN Wei'®, XIA Churryu’, CAIHehui"’, LIU Xueming '

(1. Sericulture & Farm Produce Processing Research Institute, Guangdong Academy of Agricultural Sciences,

Guangzhou 510610, China; 2 Bioscience & Bioengineering College, Jiangxi Agriculture University, Nanchang
330045, China)

Abstract: In this paper, purification and properties of laccase produced by Coriolus hirsutus in
solid state fermentation were studied. Crude extract of laccase from Coriolus hirsutus was
collected after solid state fermentation. T he laccase was purified to electrophoretic homogeneity
by the serials of steps of centrifugation, filtration, ammonium sulfate precipitation, iomr exchange
chromatography on DEAE-Sepharose fast flow and gel filtration on sephadex G-100. Purification
of 15. 53 fold was achieved with an overall yield of 51. 21%. Its molecular weight was estimated
to be about 62 600 by SDS-PAGE. Studies on the properties of the laccase showed that the
optimum temperature was 50 C and the optimum pH were4 0 in citrate buffer and 3. 0 in sodium
acetate buffer. The laccase catalyzed the oxidation of ABTS and catechol with a michaelis

constant of 0. 093 mmol/L and 3 71 mmol/ L, respectively.
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121 K7 ABTS[2,2¢azinobis ( Fethylbenr
thiazoline 6 sulphonate) | :
Sigma ; DEAE:-Sepharose fast flow: Phar
macia ; (
144 000~ 97 400): ; Sephadex G-
100: Whatman ;
122 MF GIF20G-11 , EDWARD
,DYCE , ,
LM 17 , SBS ,
, UV1700 , (L 6emx20cm,
L 6 em x50 cm),
13
1.3.1 PDA #t@E#f Ak 20 ¢/ dL,
2 ¢/ dL, 2 ¢/ dL
1.3.2 ®ARAEMERAL 20 g/ dL,
2 ¢/ dL, Q5 g/dL, MgSO4 ¢ 7TH2.0 0. 15

g/dL, KH2PO4s 0 3 o/ dL., VB:10Q 001 ¢g/dL, 121 C

30 min

1.3.3 Bk ABIERE 48. 15 g/dL,

48 15 g/ dL, 1 05 g/dL, 1 4 g/dL,
KH2PO40. 75 g/dL, MgSO+ * 7H20 Q 5 ¢/ dL., Cur
S04 0 03% (g (ml)
1: 3 ,121 C 35 min

14

141 &8 RREKRENZ "

142 FEEHNE
0 1 mL ,2.7mL Q1 mol/L
- (pH 4 5), 02 mL Q5
mmol/L. 2,2 7- - (F -6
) [ 2, 2 “-azinobis( 3ethylbenzthiazoline 6 sul-
phonate) ABTS], , UV-1700
420 nm 3

3 mL s

[71

143 BLEFame
(%)= (0D — OD ) x 100/ OD

: 0D 0D
510 nm
15
10d , (g):

(mL) 1:3 ,40 C 4 h,

, ,3 000 r/ min
10 min,
16
16 1 HEERBE 10 mL,
3%

, 10 mL 2¢g

,28 C 150 r/ min
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3 h, 4 000 r/ min 10 min,
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0 01 mol/LL s 3 min, O Da2o
(PBS pH 7. 8) , 47T ,  Lineweaver Burks
10 000 g 30 min, -20 C
22 B\
, 96 h, -20C 2 BREDAT
21

1 6 3 DEAE-Sepharose fast flow £ /& 47

PBS( 0. 01
mol/ L pH 7. 8) DEAE- Sepharose fast 7 ,
flow (L 6emx*x20cm) PBS R ’
0~ 0 5 mol/LL ,
s 20 mL/h, 3 mL/ s , , ,
280 nm s , 1
280 nm , 1
Tab.1 Decolorization of laccase extract with resins
1 6 4 Sephadex G- 100 %t Izt & 4 EAT /% /%
’ D291 10.5 6.5
PBS , (L. 6 cm X D293 27.1 13.3
50 ¢cm) (pH 7.8 PBS ) 0.2 D303 31.3 495
mL/min . 10 min HZ 816 62.2 97.3
280 nm HZ818 87.7 37.6
) X5 43.3 16.3
, ,—207C ABS8 85.0 4.8
17 NK A 82.1 2.7
171 “EREMMMAY> TR EMNE SDS NAK9 77.1 1.6
PAGE HD1 80.9 66.5
5 g/ dL, 10 g/ dL,
s R250
Ry Ry-LgM: HZ-816 :
L7 2 et it B pH AR pH {HA2 % 1 HZ816 ’ ’
pH (pH 25~ 60 - HZ-816 ., pH ( 6
;pH 30~ 6.2 - ) ) 30 C, 1BV/h
( 100%) , 64 2%,
, pH 2.8~ 7 2 96 6%,
28°C  1520h , ,
( 4 C
100% ) 22
17 3 BatysmiER N iEE B MAGE M 22 1 HBhk e B AT AT I IR R B 6 B vk
(
100% ) , s ,
20 40 60 80 100 min, 100% , 1
) ( 4 C 40% ,
100%) . 70%
17 4 FHAFHEHNE (ABTS

) , ;30 CpH 45 3 499 40%  70%
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Fig. 2 Elution curve of laccase on a DEAE Sepharose fast flow column
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Fig.3 Elution curve of laccase on a Sephadex G75 column
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Tah. 2 The purification results of laccase produced by Coriolus hirsutus
/ /
/U / mg (U/mg) %
520111 470. 65 1 105. 09 100 1
502 421 250. 19 2 008. 16 96.60 1.82
40~ 90 g/ dL(NH4),SO0, 413700 164. 75 2 511.08 82.30 2.27
DEAE Sepharose fast flow 376 336 49.62 7 584. 36 72.36 6.86
Sephadex G- 100 266 352 15.52 17161. 86 51.21 15.53
23 6 R pH 7.0 .
231 %EAREALMAST REGMNE  SDA- 20 h 61 48%, pH
PAGE( 4 . : 60
P 100
l1h E5h E20h
62 600, Bonomo'®
N
b 60
&
=
97 400 = ?
66200 62 600 Vi
43000 5
§ b Hn
v Al Al
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Fig.6 pH stability of laccase
4 SDS PAGE

Fig.4 SDS PAGE of laccase at purification stages
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Fig. 8 Dynamic curve of temperature stability of laccase
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