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Characterization of p-xylosidase from Pseudomonas sp. CB-33. Jin-Whan Yu, Hyun-Ku Kim', Chi-Kyung
Kim and Jai-Yun Lim*. Department of Microbiology, Chungbuk National University, Cheongyu, 361-763, Koera,
"Department of Culinary, Young Dong Junior Coliege, 213-840, Korea — The B-xylosidase was purified 99-
fold from the culture supernatant of Pseudomonas sp. CB-33 by ammonium sulfate precipitation, PEI precipita-
tion, DEAE-Sephadex column chromatography, Sephadex G-75 gel filtration chromatography and preparative
disc gel electrophoresis. Molecular weight of the enzyme was estimated to be 44,000 by SDS polyacrylamide
gel electrophoresis. The enzyme has a pH optimum for activity at 7.0 and is stable over pH 6.5~90. The
optimal temperature of the enzyme was 45C, and its enzymatic activity was completely inactivated at 55¢C
for 30 min. Km value of the enzyme for p-nitrophenyl-B-D-xylopyranoside was calculated to be 4.6 mM. The
effect of various reagents on the B-xylosidase activity was investigated. The enzyme activity was completely
inhibited by Hg®", Cu?' and Zn?*, The B-xylosidase was inactivated by tryptophan-specific reagent, N-bromosu-
ccinimide and tyrosine-specific reagent, iodine. The enzyme could degrade xylo-oligosaccharides to xylose
and the enzyme was competitively inhibited by xylose. The B-xylosidase and endoxylanase from Pseudomonas
sp. CB-33 hydrolized xylan synergically. The purified enzyme also showed a-L-arabinofuranosidase activity.
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Fig. 1. Time course of the cell growth and [B-xylosidase
production by Pseudomonas sp. CB-313.

Cultivation was carried out at 30C and pH 6.5 in a 5-liter
jar fermenter. It was aerated at 0.75 vol/vol per min and
agitated at 300 rpm. Xylanase activity ((7—) and B-xvlosi-
dase activity (@ — @) in the supernatant
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Table 2. Effect of metal ions on the [B-xylosidase activity

Relative activity (%)

Metal 1ons*

1 mM 10 mM
None 100 100
HgCl, 0 0
CuS0O,-5H,0 4.7 0
NiClL-6H.O 15 4.5
CoCly-6H,0O 49 35
ZnCl, 13 0
Mg(Cly- 6H,0 135 108
NaCl 141 70
MnClz ) SHIZO 104 7h
CaCl,-2H,O 109 91
KCi 106 112
LiCls 129 77
FeSO,-7H.O 49 11

*B-xylosidase was incubated with various metal 1ons at pH
7.0, 30C for 30 min before assay of residual activity.
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Table 3. Effect of group-specific reagents on the B-xylosi-
dase activity

Relative activity

Reagents™ (%)
1lmM 10 mM
None 100 100
Iodine 0 0
N-bromosuccinimide 0 0
-naphthoquinone-4-sulfonic acid 101 154
2.4,6-trinitrobenzene sulfonic acid 79 95
Monoiodoacetic acid 79 70
Glyoxal 93 95
p-chloromercuri-benzoic acid 21 13
N-ethlymaleimide 95 78
5,5 -dithiobis-nitrobenzoic acid 104 61

*Modification reactions were carried out at 30C in 50 mM
sodium phosphate buffer, pH 7.0. Modification reactions
were initiated by adding reagents to the enzyme solution.
Aliquots of reaction mixture were taken after 30 min incu-
bation and subjected to activity assay.

Table 4. Effect of chemicals on the B-xylosidase activity

Relative
Chemicals® Concentration activity
(%)
None 100
SDS 0.1% 17.9
B-mercaptoethanol 1 mM 93
EDTA 1 mM 57
Sodium azide 1 mM 76
Urea oM 4.8

*The effect of various chemicals on the enzyme activity
was determined by adding reagent to the standard assay
mixture,
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Table 5. Substrate specifity of the purified B-xylosidase

Relative
Substrate* Concentration activity
(U/m/)
Xylan 1% 0
CMC 1% 0
Cellulose 1% 0
Sucrose 2.5 mM 0
p-nitrophenyl- N
B-D-xylopyranoside 25 mM 0.36
o-nitrophenyl- |
B-D-xylopyranoside 25 mM 0
p-nitrophenyl-
B-D-galactopyranoside 250 mM 0
prorophenyl 25 mM 0.1

a-L-arabinofuranoside

*The substrate specificity of B-xylosidase was determined
by adding substrate to the standard assay mixture.
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Fig. 9. Synergism between (-xylosidase and endoxylanase
in the hydrolysis of birchwood xylan.

Birchwood xylan (40 mg) was hydrolyzed with 2 U of endo-
xylanase or combination with 0.2 U of B-xylosidase. 7~ V/,
B-xylosidase; @~ @, endoxylanase; >~ ), endoxylanase +
B-xylosidase.
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