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Abstract

In this study, one GRAS strain was screened from doenjang, a traditional Korean fermented food, as a microorganism
producing amylase due to the formation of a clear zone on the medium including soluble starch. From the analysis
of the gene sequence of 16S ribosomal RNA, the strain was identified as Bacillus subtilis and was therefore
named Bacillus subtilis CBD2. When the nutrient broth medium was prepared with 3% NaCl, 5% glucose, and
the initial medium pH 7.0, the B. subtilis CBD2 showed maximum growth. Among soluble starch, com starch,
maize amylopectin, and wheat starch, soluble starch was the most effective carbon source in the production of
amylase by B. subtilis CBD2. The amylase from B. subtilis CBD2 showed the highest activities at pH 8.0 and
50°C, and com starch was the most proper substrate for the enzyme activity. When com starch was used as a
substrate, the production of sugars through enzyme activity increased for 24 h, and then the enzyme activity became

constant.
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Table 1. Amylase activity of the isolated strains from Doenjang
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Regions No. Species Identity (%) activity (UmL)
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Fig. 1. Investigation of growth conditions of B. subtilis CBD2 from
Doenjang.

The cultivation was carried out at 37°C for 24 hr and then the cell growth was analyzed
at Absorbance 600 nm. (A) The effect of pH on the B subrilis CBD2. (B) The effect
of NaCl concentration on the growth of B subtilis CBD2 (C) The effect of glucose
concentration on the growth of B subtilis CBD2. The data are representative of three
separate experiments.
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Fig. 2. Effect of carbon sources on the cell growth and amylase activity of the Isolated B subtilis CBD2.

Each substrate was added in the medium with 0.5% concentration and the B subrifis was cultivated at 37°C for 96 hr. (A) soluble starch (B) com starch (C) maize amylopectin
(D) wheat starch. Il Cell growth @; Amylase activity). The data are representative of three separate experiments.
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(A) The reactions were performed in 50 mM citrate buffer (O; pH 3.0~6.0) or 50
mM sodium phosphate buffer (@; pH 6.0~8.0) or 50 mM Tris-HCl buffer ([, pH
8.0~9.0) containing 0.5% soluble starch at 37°C for 30 min. (B) The reactions were
performed in 50 mM sodium phosphate buffer (pH 8.0) containing 0.5% soluble starch
at temperature ranges from 20~70°C for 30 min. The data are representative of three
separate experiments.
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Fig. 4. The reaction containing 2% corn starch and enzyme solution
was carried out at 37C for 96 hr with shaking (180 rpm).
The reaction mixture sampled and then the sugar and corn starch concentrations were

analyzed. The NB medium was used as analysis culture medium (I ; Total sugar
@; Starch contents). The data are representative of three separate experiments.
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