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Isolation of Bacillus sp. Producing Poly-y-glutamic Acid with High Efficiency and Its Characterization.
You, Kyung-Ok', You-Na Oh', Byung-Woo Kim', Soo-Wan Nam?, Sung-Jong Jeon?, Dong-Eun Kim?,
Young-Man Kim®,.and Hyun-Ju Kwon'*. "Department of Life Science and Biotechnology, *Department of
Biotechnology and Bioengineering, *Department of Food and Nutrition/Oriental Biotech. Co., Dong-Eui Univer-
sity, Busan 614-714, Korea — A bacterium with high productivity of poly-y-glutamic acid (PGA) was isolated
from the traditional Korean seasoning, ChungKookJang. The 16s ribosomal RNA sequence of isolated strain
showed 97:6, 98.9 and 90.3% of similarity to those of Bacillus sp. WL-3, Bacillus subtilis; ENV1 and B. amy-
loliquefaciens (T), respectively. Accordingly, this bacterium was identified as a Bacillus sp. However, some
biochemical characteristics of this strain were different from those of B. subtilis: D-xylose fermentation and
glycogen utility were negative. Maximum production of PGA was achieved when it was grown aerobically in
a culture medium containing glutamic acid (3%) and fructose (4%) as carbon sources. The volumetric yield of
PGA reached up to 27 g/l in the optimum culture medium. These results suggest that the present strain can be

applicable for industrial purposes such as a prototype strain for food or cosmetics industry.
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Table 1. Biochemical characteristics of the isolated strain.

Characteristics Results

Morphological characterization

Shape rod
Gram stain +
Mobility

Spore formation +

Physiological characterization

Catalase +
VP-test +
Starch hydrolysis .
Casein hydrolysis
NaCl 2%

NaCl 5%

NaCl 7%

Growth at-45°C

o+ o+ o+

Carbohydrate degradation

Glycerol - +
Erythritol ' -
D-Arabinose -
L-Arabinose +
D-Ribose ) +
D-Xylose -
L-Xylose -
D-Adonitol -
Methyl-p,D-Xylopyranside e -
D-Galactose : -
D-Glucose -
D-Fructose +
D-Mannose +
L-Sorbose -
L-Rhamnose -
Dulcitol : -
Inositol . +
D-Mannitol +
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Table 1. Continued.

Characteristics - Results

D-Sorbitol + -
Methyl-a,D-Mannopyranside -
Methyl-a,D-Glucoside -
N-Acethyl-Glucosamine -
Amygdalin -
Arbutin -
Esculin -
Salicin -
D-Celioblose +
D-Maltose +
D-Lactose +
D-Melibiose -
D-Sucrose -
D-Trehalose +
Inulin -
D-Melezitose .
D-Raffinose +
Starch -
Glycogen -
Xylitol -
Gentiobiose -
D-Turanose -
D-Lyxose -
D-Tagatose -
D-Fucose -
L-Fucose -
D-Arabitol -
L-Arabitol -
potassium gluconate -
2-Keto-gluconate -
5-Keto-gluconate -

165 rRNA sequence Bacillus sp.
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Fig. 1. Effects of pH and temperature on the production of
PGA from Bacillus sp. YN-1. The strain was cultured in the
medium containing 1% citric acid and 1% ammonium sulfate at
each temperature for 72h with shaking at 150 rpm.
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Fig. 2. Effect of carbon sources on the production of PGA from
Bacillus sp. YN-1, The strain was cultured in the medium contain-
ing 2% each carbon source and 1% ammonjum sulfate at 37°C for
72h with shaking at 150 rpm.
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Fig. 4. Effect of nitrogen sources on the production of PGA

from Bacillus sp. YN-1. The strain was cultured in the medium
containing 1% each nitrogen sources and 4% fructose at 37°C for
72h with shaking at 150 rpm.

Fig. 3. Effect of fructose concentration on the production of
PGA from Bacillus sp. YN-1.
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Fig. 5. A proposed pathway of PGA synthesis in Bacillus sp.
YN-1.
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Fig. 6. Time courses of PGA production associated with cell
growth and pH. The cultivation was done in the medium contain-
ing 1% ammonium chloride and 4% fructose at 37°C for 72h with
shaking at 150 rpm. Symbols: O, PGA production (%); &, Cell
growth (OD660).
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Fig. 7. Physical properties (molecular weigh) of PGA pro-
duced by Bacillus sp. YN-1 at different culture times. The puri-
fied PGA was electrophoreted as described in materials and
methods. Lanes 12-96 indicate the cultivation time. Lane M con-
tains standard PGA (4000~6000 kDa).
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