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Seizen ToYvAMA: Properties of a—amylase and glucoamylase
from Aspergillus awamori

Summary

Awamori koji prepared by growing Aspergillus awamor: on steamed rice
is a very important material for the production of awamori beverage which
is a traditional distilled liquor in Okinawa Prefecture, Japan. In awamori
beverage production, the strain which has high amylolytic enzyme activities
and acid productivity is needed. And thus, screening of Aspergillus
awamori for the object was carried out as reported in the previous paper.

In this paper, properties of a«—amylase and glucoamylase from selected
strain (Aspergillus awamori) were investigated. a—~Amylase had the maxi-
mum reactivity at pH 4.5—5.5 and 65C. The enzyme ‘was quite stable in a
range of pH 3.0—6.0, and stable up to 65T . Glucoamylase had the maximum
reactivity at pH 4.3—5.5 and 60TC. The enzyme was stable in a range of pH
3.5—6.0 and stable up to 60TC. Glucoamyase was active on the gelatinized
starch prepared from glutinous rice, nonglutinous rice, broken rice imported
from Thailand (raw material for awamori beverge, indica type), potato,
sweet potato, wheat and corn as well as soluble starch. The hydrolysis
degree of starch prepared from broken rice of Thailand was rapidly increased
with increasing time up to 2 hr. The limit of hydrolysis of the starch by this
enzyme was 82%. It was found that the enzyme could digest raw rice starch
maximally at pH 3.2-3.5. The enzyme was very active on raw rice starch
such as glutinous, nonglutinous and broken rices but was only a little active

on raw potato starch.
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Fig. 1. Effect of pH on the activity of a-amylase (A) and enzyme stability
(B).

The enzyme activity was assayed at various pHs (A). The enzyme
was incubated at pHs and 37T for 30 min, and the activity was then
assayed at pH 5.0 (B). Buffers:—@—; HCl-Sodium acetate buffer, -O—
Acetate-Sodium acetate buffer
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Fig. 2. Effect of temperature on the activity of a-amylase (A) and the
enzyme stability (B).
The enzyme activity was assayed at various temperatures (A). The
enzyme was incubated at various temperatures and at pH 5.0 for
10 min, and the activity was then assayed (B).
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Fig. 3. Effect of pH on the activity of glucoamylase (A) and the enzyme
stability (B).
The enzyme activity was assayed at various pHs (A). The enzyme
was incubated at pHs and 37T for 30 min, and the activity was then
assayed at pH 5.0 (B).Buffers : @ ; HCl-Sodium acetate buffer, ~O-;

Acetate—Sodium acetate buffer
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Fig. 4 . Effect of temperature on the activity of glucoamylase (A) and the
enzyme stability (B).
The enzyme activity assayed at various tempratures (A). The
enzyme was incubated at various temperatures and at pH5.0 for

10 min, and the activity was then assayed (B).
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Fig. 5. Relative rates of the initial reaction velocity of glucoamylase on
various starches.
The rates of initial reaction velocity were expressed relative
to that of the soluble starch, regarded as 100.
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Fig. 6. Hydrolysis of rice—starch by glucoamylase.
The reaction mixture, containing 10 ml of 2% starch (prepared
from broken rice of Thailand) solution, 2 ml of 0.1 M acetate buffer
(pH 5.0), and 1.0ml of enzyme solution was incubated at 40C. An

aliquot of the reaction mixture was withdrawn at intervals as indicated
in the figure, and glucose liberated was measured by using a glucose

oxidase kit.
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Fig. 7 . Effect of pH on raw starch digestion.
The reaction mixture containing 1 ml of 2% raw rice starch
(prepared from broken rice of Thailand) suspension, 1ml of desired
pH and 0.2 ml of the enzyme solution, was incubated at 30°C for
5 hr. Glucose liberated in the reaction mixture was determined

by using a glucose oxidase kit.
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Fig. 8. Effect of various kinds of starches on raw starch digestion.
The reaction mixture containing 1 ml of various 2% raw
starch suspensions, 1.0ml of 0.1 M acetate buffer (pH 3.4) and
0.2 ml of enzyme solution, was incubated at 30T for 5 hr.
Glucose liberated in the reaction mixture was determined by

using a glucose oxidase kit.
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