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Abstract

To investigate the characteristics of active sites of the D-xylanase and B-xylosidase purified from Penicil-

lium verruculosum, effects of various chemicals on the enzyme activity were analyzed. The D-xylanase was

activated by Cu®*,

however it was inhibited by metal ions, Hg?" and Mn?", by chemicals,

N-bromosuccinimide, iodine, diethylpyrocarbonate, and 2,3-butanedione. These results suggested that the

D-xylanase from Penicillium verruculosum contained tyrosine, histidine, arginine and tryptophan at the active

center, The #-xylosidase was inhibited by Hg?", N-bromosuccinimide and sodium dodecyl sulfate, however

it was not effected by Mn?" and Cu?*, It was suggested that the enzyme contained tryptophan at the ac-

tive center.
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Table 1. Effects of various chemicals on the
activity of xylanase from P, verruculosum.

Chemicals(ImM) Relative enzyme activity(%)

None 100.0
p-HMB 97.3
£-Mercaptoethanol 79.5
SDS 95.5
PMSF 92.1
NBS 0.0
DEP 0.0
NEM 90.9
2,3-Butanedione 0.0
FDNB 83.4
TAA 95.0
EDC 90.9
[odine 15.5
EDTA 103.4
Sodium azide 96.5
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Fig. 1. Effect of iodine on the activity of
D-xylanase from P. verruculosum.

After the enzyme was incubated with various
concentrations of iodine in 50 mM sodium acetate
buffer(pH 5.0) for 30 min at room temperature,
residul activity of the enzyme was measured.

Table 2. Effects of metal ions on the activity
of xylanase from P. verruculosum.

Metal ions(1 mM) Relative enzyme activity(%5)

None 100.0
HgCl, 10.2
CaCl, 103.5
MnCl, 20.6
FeSO, 80.4
ZnCl, 98.2
CoCl; 88.5
CuS0, 145.0
MgSO, 102.4
KCN 96.2
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Fig. 2. Effects of metal ions on D-xylanase
from P. verruculosum.

After the enzyme was incubated with various
concentrations each of metal ions in 50 mM sodium
acetate buffer (pH 5.0) for 30 min at room tempera-
ture, residul activity was measured. @, Hg®"
treated enzyme: O, Mn?" treated enzyme: &,
Cu** treated enzyme
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Fig. 3. Effect of EDTA on metal ion inhibition
of D-xylanase from P. verruculosum.

After the enzyme was incubated with with 1 mM
each of metal ions in 50 mM sodium acetate
buffer (pH
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Table 3. Effects of various chemicals on the
activity of ﬂ-xylosidase from P. verruculosum.

Chemlcals( lmM )

Relative enzyme activity (%)

None 100.0
p-HMB 100.9
A-Mercaptoethanol 95.9
SDS 7.0
PMSF 97.1
NBS 0.0
DEP 95.9
NEM 97.5
2,3-Butanedione 95.0
FDNB 90.4
IAA 98.2
EDC 95.0
lodine 83.5
EDTA 99.6
Sodium azide 100.5
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Table 4. Effects of metal ions on the activity
of g-xylosidase from P. verruculosum.

Metal ions{1 mM) Relative enzyme activity(%)

None 100.0
HgCl, 10.0
CaCl, 97.7
MnCl, 101.4
FeSO, 107.7
ZnCl, 99.7
CoCl, 98.5
CuSO; 95.5
MgSO, 104.6
KCN 100.5
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Fig. 4. Effect of EDTA on Hg?' inhibition of 2
-xylosidase from P. verruculosum.

After the enzyme was incubated with with 1 mM
of Hg?" ion in 50 mM Mcllvaine buffer (pH 4.0) for
30 min at room temperature, various concentrations
of EDTA were added to the enzyme solution and
then residual activity was measured.
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Fig. 5. Effect of A-mercaptoethanol on Hg®"
inhibition of #-xylosidase from P. verruculosum.
@. inhibition of Hg?": O, enzyme treated of £
-mercaptoethanol without Hg?": A, pretreated of 1
mM of g-mercaptoethanol before Hg®* inhibition
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