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Purification and Characterization of a New Xylanase
form Volvariella volvacea
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Abstract A new extracellular xylanase was purified to nearly gel electrophoretic homogeneity from the
fermentation broth of the straw mushroon Volvariella volvacea. The molecular weight of the xylanase was
determined as 24 500 by 12% SDS-PAGE. The xylanase a kind of glycoprotein containing 20. 24%
carbohyarates. O-linked glycosylation could enhance enzyme activity and both N-linked and O-linked
glycosylation increased enzyme stability to certain degree. Using 5 min assay the xylanase exhibited the
highest activity at 60 °C and pH 5. 65 when oat spelt xylan was used as the substrate. Under above
condition the K, and V,

max

values were 3. 87 mg/mL and 1 250 IU/mg respectively. When pH value
was 6.54 the xylanase was most stable with a half-life of 1 h at 57 °C.
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80%
N .5
000 r/min 10 min
Volvariella volvacea 1.5.2 Phenyl-Agarose  Sigma 2.5 em
x 23 em 0.75 mol/L
: NH, ,S0, pH 6.8 50 mmol/L
A pH 6.8 50 mmol/L
+ 1 mol/L. NH, ,S0O,.B
pH 6.8 50 mmol/L .
B 25% ~ 100% 1.5
1 mL/min 800 mlL.
1.1 80% .
Volvariella volvacea 1.5.3 DEAE-Sephacel Sigma 2.5 em x 20
cm 50 mmol/
o/L LpH 6.8
5 5 2 KH,P0, 0.6 MgS0, A 50 mmol/L pH 6.8
0.5 VB,0.0005 40 °C 130 r/min 4 -B pH 6.8 50 mmol/L
d 1% 20 L + 0.5 mol/L NaCl. B
3% 0.2 g/dL 0 ~100% 2 ml/min
NaOH 5 min HCI NH, ,SO0, 360 mL. 80%
0.5 g/dL. NaH,P0O,0.5 g/dL 25 L
4 d. 1.5. 4 SOTOHAAS HW-55S
Tosoh 1.6 cm x 96 cm 25
mmol/L pH 7.5  Tris-HCI .
1.2 0.2 mol/L NaCl + 50 mmol/L. pH 5.5
. 0.5 ml/
0.1 mL 0.5 g/dL min 960 mL. CM-Agarose  Pharmacia
60 °C pH 5.4 5 min 3 l cm x16 cm .
Sigma 50 mmol/LpH 5.5
10 min . A 25 mmol/L
410 nm 3 pH 5.86 .B
U 0.5 g/dL 25 mmol/L pH 5. 86 +1
1 mol mol/L NaCl. B 0 ~
100% 3 ml/min 240 ml..
. 1.5.5 Bio-Gel HTP  Bio-Rad
1.3 Laboratories Inc. 2.5 em X 45 cm
Bradford ¢ . A
Sigma 1 mmol/L. NaCl. B 1 mol/L NaCl. C
1.4 5 mmol/L MgCl,. D 25 mmol/L pH
- > 5.8 .E 0.3 mol/LpH 5.8
1.5 . A . C
0.02 g/dL 20% ~100% 0.5 ml/min
0.1 mg/mL 80 mL. B 1% ~100%
0.5 mL/min 80 mL. E
1.5.1 33% ~100% 0.5 mL/min 80
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mL. 0 50 mmol/L
1.5.6 CM-Agarose Pharmacia 1 c¢cm x 16cm 0.02 IU «-N-

0- / 0.02 IU B-N-
. A 50 N- Sigma 30 C
mmol/L pH 5.0 .B 50 1h
mmol/L pH 6.6 . B
0 ~100% 3 mL/min
240 ml.. 2
1.5.7 HPLC TSK-GEL® G3000SWXL Tosoh 2.1
0.78 em x30 cm
Amicon Centricon
20 L. 94 b 1.
0.1% Triton X-100 0.2 mol/L 12J' - B i
NaCl 25 mmol/L pH 6.6 CIER AP
B 10 o wHi -
25 mmol/L pH 6.6 + ?\:' g 1, g-ﬁu
0.1% Triton X-100 +0.2 mol/L NaCl. E ] :ﬁg
0.2 ml/min 45 mL. B B
& 4 1 &%
= a
1.6 % 2 B
1.6.1 OF 2% 38 50 75 95
12 ¢/dL. SDS-PAGE 150 V i R)/h
0.75 mm. Promega 1
. Fig.1 Changes of fermentation broth and enzyme activity
1.6.2 2.2
0.1 mol/L pH 5.4 -
30 ~75 C 5
C . NH, ,S0, 0.75 mol/L
pH 0.1 mol/L Phenyl-Agarose
- 60 C pH
pH . DEAE-Sephacel
1.6.3 .
pH 0.1 mol/L . CM-Agarose
- 60 C 30 min
pH CM-Agarose
pH :
NaCl
. CM-Agarose pH
. CM-Agarose
1 h
1.6.4 CM-Agarose HPLC
0.1 mol/L. pH 6.2 12 o/
- Hanes dL SDS
K, V. .
1.6.5 20
pL 10 pg pH 5. 1.
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1
Tab.1 Summary of xylanase’ s purification
/ / / /
mg 1U IU/mg %
10555. 1 10705 1.01 1 100
4823.1 8315.6 1.72 1.7 77.7
Phenyl-Agarose 72.1 1353.1 18.76 18.5 12.6
DEAE-Sephacel 59.7 1175.4 19. 68 19.4 11
21.7 694.8 32.05 31.6 6.5
CM-Agarose 16.1 569.5 35.3 34.8 5.3
2.4 132.7 54.56 53.8 1.2
CM-Agarose 1.5 96.3 66.02 65.1 0.9
HPLC 0.2 81.3 406.5 402.5 0.76
2.3 100
12% SDS 80
>
24 500. 2. A 60
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® 40
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1 SDS-PAGE 2
20F
2 SDS-PAGE
Fig.2 SDS-PAGE Yz oz 6.02 7.02
2.4 pH
5 min 60 C  pH b
5.65 3. 3 pH
K, 3.87 mg/mL v 1 250 1U/mg. Fig.3 Effect of temperature and pH on xylanase activity
pH 6.54 57 C 1h 100
50% 4 . 80F
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100 M
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Fig.4 Effect of pH and temperature on xylanase stability
&
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3 %=
SDS-PAGE
24 500.
i} fAl/min
20.24% . 0- )
N- . 0O- X N BN-
N- 0 a-N- N/O
B-N- a-N-
60 C pH 5.65
K, 3.87 mg/mL v, 1 5
250 1U/mg. pH 6.54 57 Fig.5 Effect of glycosylation on xylanase activity and
C 1h 50% stability
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