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a-D-Glucosidase Inhibitor from Streptomyces sp. (IIT)
- Purification and Stability of the Inhibitor -
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A strain of Streptomyces sp. (YS-221-B) extracellularly produced an inhibitory substance for
a -D-glucosidase. The substance was purified 96-fold from culture filtrate by dialysis, heat treat-
ment, adsorption on active carbon, Bio-Gel P-10 and Sephadex G-75 column chromatography with
yield of 9.2%. The substance was stable in pH range from 7.0 to 11.0 at 37°C, and a treatment
at 100°C for 20 min diminished only 15% of the original activity. The inhibitor was not inactivated
by the treatment of a-, A-amylases, glucoamylases, trypsin and chymotrypsin but inactivated by
proteases from Streptomyces griseus and Tritirachium album.
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Fig. 1. Purification procedure of a-D-glucosidase in-
hibitor.
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Fig. 2. Bio-Gel P-10 column chromatography of a-D-
glucosidase inhibitor.

The column (1.2 x 104 cm) was eluted with distilled water.
Fractions of 4.5 ml were collected at a flow rate of
20 ml/hr and aliquots were taken for determination of
@ -D-glucosidase inhibitor (@) and phenol-sulfate (2)
assay.
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Fig. 3. Sephadex G-75 column chromatography of «-
D-glucosidase inhibitor.

The column (1.2 x 87 em) was eluted with distilled water.
Fractions of 2.5 ml were collected at a flow rate of
12.5 ml/hr and aliquots were taken for determination of
@ -D-glucosidase inhibitor (@) and phenol-sulfate (&)
assay.
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Table 1. Summary of purification steps of @-D-glucosidase inhibitor from culture filtrate.

Total Total Specific Purifi-
Purification step Volume (ml) sugar activity activity cation Yield (%)
(mg)a (unit) (Umg) (fold)
Culture filtrate 2,000 3,640 31,920 8.8 1.0 100
Dialysis 150 272 20,100 73.9 8.4 63
Heat treatment 150 258 18,000 70.0 8.0 56
Charcoal 16 54 8,576 156.7 17.9 27
Bio-Gel P-10 72 4.2 3,378 804.3 914 10.6
Sephadex G-75 64 3.5 2,950 842.9 95.8 9.2

aDetermined by phenol-sulfuric acid method
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Fig. 4. Thermal stability of the inhibitor.

Inhibitor solution (100 ¢ g) was treated at 100°C for each
time, and the residual inhibitory activities toward
glucosidase were measured.
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Fig. 5. Effect of pH on stability of the inhibitor.
0.1 m] (100 ug) of inhibitor solution was adjusted to an
appropriate pH value. After incubation for 1 hr at 37°C,
the remaining inhibitory activity toward glucosidase was
assayed.
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Table 2. Effect of proteases and amylases treatment
on inhibitory action of a-D-glucosidase inhibitor

Enzymes Enzyme Remaining
(origin) amount (xg)  activity (%)
Trypsin 400 103
(Bovine pancreas)

Chymotrypsin 100 96
(Bovine pancreas)

Protease 100 0
(Streptomyces griseus)

Protease 50 18
(Tritirachium album)

a-Amylase 50 98
(Human salivary)

a-Amylase 100 95
(Aspergillus oryzae)

B-Amylase 100 92
(Barley)

£-Amylase 150 94
(Soybean)

B-Amylase 100 95
(Sweet potato)

Amyloglucosidase 100 91
(Rhizopus sp.)

Amyloglucosidase 50 99
(Aspergillus oryzae)

No treatment - 100

Reaction mixture of 0.1 mi (100 xg) of inhibitor solution,
0.3 m! of buffer solution (pH 6.8) and 0.1 m! of protease
or amylase solution was incubated at 37°C for 30 min
(proteases) or 20 min (amylases), then bhoiled at 100°C
for 5 min and then 0.1 m! of glucosidase solution was add-
ed to reaction mixture, and preincubated at 37°C for
15 min. Remaining activity was assayed by adding 0.4 m}
of PNPG solution.
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Fig. 6. Effect of treatment time of protease {from
Streptomyces griseus) on inhibitory activity of a-D-
glucosidase inhibitor.

Reaction mixture of 0.1 ml (100 g} of inhibitor solution,
0.8 m( of butfer solution (pH 6.8) and 6.1 m{ (100 g) of
protease solution (from Streptomyces griseus) was in-
cubated at 37°C for each time, and then boiled at 100°C
for 5 min. 0.1 m! of glucosidase solution was added to
reaction mixture, and preincubated at 37°C for 15 min.
Remaining activity was assayed by adding 0.4 ml of
PNPG solution.
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