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Table 1. Growth, alkaline a-amylase and protease activities in various isolated
strains of bacteria

Bacterial growth: The compositiion of growth medium was 0.5% soluble starch, 0.1%
peptone, 0.02% yeast extract, 0.05% KH2POs4, 0.02% K2HPO4, 0.1% NaCl and 1.2%
Na2C03. The pH was adjusted to 10.0. The culture was carried out at 30°C on reciprocal
shaker for 42 hr. Bacterial growth was followed by measuring the optical density at 610nm
of the culture fluid. a-Amylase activity: The assay system consisted of 1.0 ml of 0.162%
soluble starch, 1.0 ml of 0.5M glycine-KC1-KOH buffer (pH 10.0) and 0.1 ml of enzyme
solution (culture filtrate). After incubation at 37°C for 20 min, the reaction was stopped by
adding 0.2N HCl-iodine solution. The absorbance of the mixture was measured at 720 nm.
One unit of the enzyme activity is defined as the amount of enzyme to reduce 10% of the
initial optical density. Protease activity: The assay system consisted of 1.0 ml of 4.0%
casein, 1.0 ml of 0.5M glycine-KC1-KOH buffer (pH 10.0) and 1.0 m! of enzyme solution
(culture filtrate). Incubation was carried out at 37°C for 20 min and the reaction was
terminated by addition 2.0 ml of 0.4 M trichloroacetic acid (TCA). The TCA-soluble
products were measured by Folin reagent. One unit of the enzyme activity is defined as the

amount of enzyme to produce 1 gmole of tyrosine.

Strains Growth a-Amylase Protease
activity activity

No. 105 0.310 0.95 0.42
116 0.730 4.80 0
133 0.625 3.50 0
138 0.292 0 0
156 0.405 1.12 0.95
212 0.387 1.05 0.40
214 0.407 3.80 0
215 0.300 0 0
234 0.450 0 0
230 0.300 0 0
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Fig. 1. Effect of initial pH in the medium on the growth of No116

(B) .

Culture conditions are the same as Table 1

strain (A) and No 156 strain
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Fig. 2. Production of alkaline « —amylase

Culture and assay conditions are the
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Fig. 3. Effect of pH on activity of the g —amylase produced by
No.116 strain
Buffers used were potassium phosphate (0.1M, PH 6.0~85) and glycine —
KC1 —KOH (0.1M, pH 90~120). Other conditions are the same as Table 1.
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Fig. 4 Production of alkaline protease by No 156 strain.

Culture and assay conditions are the same as Table 1
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Fig. 5. Effect of pH on activity of the protease produced by
No. 156 strain

Buffer systems and assay conditions are the same as Fig 3.
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Summary

Alkalophilic bacteria (125 strains) were isolated from the fermenting mash of Ryukyuai,
slimy natural indigo, and their enzyme activities were investigated. The isolated strains were
divided into three groups according to their abilities to produce alkaline a-amylase and
protease.

The isolated strain No. 166 showed maximal growth at pH 10.0 and produced alkaline
a-amylase into the culture fluid. The optimum pH of a-amylase activity was in the range of
pH values from 9.5 to 10.0. The isolated strain No. 156 grew most favorably at pH 10.0
and produced alkaline protease and a-amylase into the culture fluid. The protease was most

active at pH values between 9.0 and 12.0.



