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Study on An Acid-Stable Xylanase from Aspergillus oryzae RIB128

LU Jian'  CAO Yu' CHEN Jian' = SABURO Wakabayasi®
1. School of Biotechnology Southern Yangtze University Wuxi 214036 China 2. Enzyme Engineering Division
National Research Institute of Brewing Higashihiroshima 739-0046 Japan

Abstract Aspergillus oryzae RIBI28 was isolated from Aspergillus oryzae strains as the xylanase
producer by the methods of RBB-Xylan media and solid-state culture. Xylan from oat spelts is the ef-
fective inducing substrate for xylanase producing by submerged culture. An acid-stable xylanase Xy-
lanase B was purified by ion exchange and gel filtration chromatographies. The molecular weight of
xylanase B estimated by SDS-PAGE was 65 000. The optimum temperature of Xylanase B was 55 C.
The optimum pH was pH 6.5. XylanaseB was more stable in acidic condition pH 2.0 and contains
large amounts of aspartic acid serine threonine and alanine.
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1
1.1
316
1.2
1.2.1 Difco .
1.2.2 RBB-Xylan Remazol Brilliant Blue R-D-Xy-
lan Sigma 0.67 g dL
2 g dL 121 C 10 min
0.2 g dL. RBB-Xylan
1.2.3 0.1 g dL
0.5¢g dL 0.1¢gdL 0.1¢g dL
0.05¢g dL 0.001 g dL 0.3
g dL 1g dL from oat spelts Sigma
pH 6.0 1 g dL 20 mL dL
30 C 150 r min 72 h.
1.3
1.3.1 RBB-Xylan 10 L
RBB-Xylan 30 C 36 h
1.3.2 10 g a-
100 mL 1.0
mL 4.0mL 35T
90 % 36 h.
1.3.3
1
0.1mol L pH5.0 0.5 g dL NaCl
4T 8 000 r min
15 min 10 mmol L pH 5.0
2
8 000 r min 30 min  0.45 pm
Amicon YMIO Millipore
1.3.4

RBB-Xylan >

0.2 mL
40 C 0.5mL 2gdL
0.3 mL 0.1 mol L
pH 4.5 40 C 30 min
Somogyi-Nelson 8
40 C pH 4.5 1 pmoL
1 U .
1.3.5 Bio-Rad
Lowry 9
ODagp-
1.3.6 SDS-PAGE Laemmli
1.3.7 4C .
TSK

G2000SW 21.5 mm X 600 mm Tosoh
0.2mol L NaCl pHS5.0 40 mmol L
10K
Pall Filtron
Poros HQ M 4.6 mm X 100 mm
40 mmol L pH 5.0

NaCl .
TSK G2000SW
1.3.8 Phar-
macia AB
SDS-PAGE
1.3.9 105 C
6 mol L 2h L-
8500A
2
2.1
RBB—Xylan 9
RBB—Xylan 36 h
1.
RIB128  Aspergillus oryzae
RIB128 517U g
Aspergillus oryzae
RIB128
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20

1 RBB—Xylan
Tab.1 Main results of xylanase production by the methods of
RBB-Xylan media and solid-state culture

%

A oryzae RIB128 100 0.49
A oryzae RIB813 93.1 0.51
A. oryzae RIB163 92.5 0.52
A oryzae RIPA22 89.9 0.55
A . oryzae RIB 23 86.6 0.58
A . oryzae RIBIS1 83.0 0.59
A . oryzae RIB210 81.2 0.60
A oryzae RIB331 78.2 0.63
A . oryzae RIB215 74.5 0.66
2.2
pH 6.0 20 mL dL 1 mL dL
30 C 150 r min 72 h
2.07 U mL 11
1
2.
2
Tab.2 Effects of carbon sources on the production of xy-
lanases
g dL %
1.0 100
1.0 0.6
+ 1.0 65.7

1.0 0.5

1.0 0

0.5 2.3
2.3

TSK G2000SW 4
L 1mw n |
Poros HQ M HQ M
pH 5.0 40 mmol L 0~
0.3 mol L NaCl
4 -t - m-m I1I-n
-1
-1 TSK G2000 SW

[I-I-I  SDS-PAGE
1 B.

1= 2 B
1 B  SDS-PAGE
Fig.1 SDS-PAGE analysis of Xylanase B
2.4
3 B
23 B 4
65 000 pH
55C pH6.5. B 50T
pH2.0
5 B
B
6 B
20 mL. dL B
7
3 B
Tab.3 Amino acid composition of xylanase B
B B
% %
10.0 3.7
10.9 4.7
14.9 3.4
8.3 2.8
9.0 3.4
11.4 1.1
0.5 3.9
6.5 4.8
0.7
4 B

Tab.4 General properties of xylanase B

65 000
55

B
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4 6 B
B Tab.6 Xylanase B substrate specificity
pH 6.5 B %
T <50 100.0
pH 2.0~8.0 0
0
5 2.0 mmol L B CMC 0
Tab.5 Effects of metal ions 2.0 mmol L. on xylanase B 0
activity 0
B %
7 B
100.0 -
Tab.7 Effects of ethanol on xylanase B activity
99.0
% B %
114.3
0 100.0
99.5
10 98.6
109.5 14 97.2
08.3 16 88.7
99.3 18 87.4
99.4 20 87.3
96.8 30 82.5
B
3 . B pH 2.0
RBB-Xylan
RIB128 .
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