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Inhibition Mechanism of a -D-Glucosidase Inhibitor
from Streptomyces sp.
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The inhibitor had the inhibitory activities against hydrolysis of PNPG, sucrose and ONPG by o-D-
glucosidase, a-and g -galactosidase, but it did not inhibit amylases and other carbohydrases. Kinetic
studies exhibited that the inhibitory substance non-competitively inhibited the enzyme reaction with
a Ki value of 118 u#g/ml, and enzyme-inhibitor complex was formed slowly.
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&l sk (6),

ZHE 3 Paim [, Il & pig, log, cow, horse pancre-

amylase & Streptomyces corchoushii

Key words: inhibition
mechanism

*Corresponding author

a -D-Glucosidase inhibitor,

39
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Fig. 1. Inhibitory effect of the inhibitor concentra-
tion toward a-D-glucosidase.

Kach reaction mixture was composed of 0.1 ml of
glucosidase solution (10 ug}, 0.4 m{ of 1/15 M-phosphate
buffer solution (pH 6.8), and 0.1 m{ of inhibitor solution.

The reaction mixture was preincubated at 37°C for
15 min, and then (.4 m! of 0.0035 M-PNPG solution was
added, and incubated at 37°C for 20 min,
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Fig. 2. Effect of preincubation time on inhibitory ae-
tivity of inhibitor.

Reaction mixture was composed of 0.1 m!{ of glucosidase
(10 1g), 0.4 m! of buffer (pH 6.8) and 0.1 m! of inhibitor
solution (100 ug), and incubated at 37°C for each time.
And then 0.4 mi PNPG solution was added, incubated at
37°C for 20 min and 3 mi of 0.1 N-Na,CO4 was added,
and absorbance at 400 nm was measured.
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Table 1. Action of inhibitor on various glucoside hy-
drolases.

Enzyme Extent
Enzyme (Origin) amount Substrate  pH in}?ifbi-
(ug) tion®

a-Amylase

Human saliva 50 Starch 6.8 0

Baerllus subtilis 100 Starch 6.8 0

Aspergillus oryzare 200 Starch 6.8 0

Porcine pancreas hOG Starch 6.8 0

Bacillus licheniformis 50  Starch 6.8 0
£ -Amylase

Sweet. potato 50 Starch 5.0

Barley 200  Starch 5.0 0

Soybean 500 Starch 5.0 0
Amyloglucosidase

Aspergillus niger 100 Starch 5.0 {)

Aspergillus oryzae 100 Starch 5.0 0

Bhizopus sp. 200 Starch 5.0 0
Cellulase

Aspergillus niger 200 CMC 5.0 0
[nvertase

Candida il 100 Sucrose 5.0 0

Baker's veast 100 Sucrose h.0
Dextranase

Pevaeillivm sp. 70 Dextran 6.0 0
Pullulanage

Enterobacter aerogenes 50 Pullulan 5.0 0
A -Glucosidase

Almonds 100  Salicin 5.0 0
a -[-Glucosidase

Rice 50  PNPG** 5.0 41

Brewer’s yeast 40  PNPG*~ 6.8 67

Y east 10 PNPG*~ 6.8 78

Yeast 50  Sucrose 6.8 48

a-(Gralactosidase
Aspergillus niger 50  ONPG*** 5.0 71
B -Galactosidase

Bovine liver 100 ONPG**** 6.8 20

Each reaction mixture was composed of 0.1 mlof each
enzyme, 0.1 m{ of inhibitor (100 4 g), 0.4 mi of appropriate
buffer, and 0.4 m! of substrate solution, and incubated
for 20 min at 37°C. Initially, each enzyme solution was
premncubated with inhibitor and buffer solution for 15 min
at various pH, and then residual activity was assayed by
adding substrate.

*Values were calculated from the percentage of activity
in control without inhibitor. **p-Nitrophenyl- a-D-
glucoside, ***o-Nitrophenyl- a -D-galactoside, ****o-
Nitrophenyl- 8-D-galactoside
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Fig. 3. Lineweaver-Burk plots for hydrolysis of p-
nitrophenyl- a -D-glucopyranoside by a-D-glucosidase
in the presence and absence of inhibitor.

@ : in the absence of inhibitor, :in the presence of 50 ug
of inhibitor, &: in the presence of 100 g of inhibitor, m :
in the presence of 200 ug of inhibitor.

Table 2. Kinetics data for the inhibition of a-D-glu-
cosidase by inhibitor.

(0.D. -’I(/}U nm) (x‘fﬁ) VIKy,
Control (I)=  Oug 0.27 0.26 1.04
Inhibition
(D= 50 ,g 0.18 0.69
(I)=100 ug 0.13 0.50
(I)=200pug (.10 0.38
e 118 peg/mi
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Fig. 4. Dixon plots for determination of inhibitor

constant.

a:3.5x10-4Mof PNPG, m: 70x10-4 M of PNPG, @:
14x10-4 M of PNPG.
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