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Study on Production of Poly- 7 -Glutamic Acid by Baallus subtilis CH-10. Na-Yeon Gu, Choon-Hee
Kim', Byung-Woo Kim’, Soo-Wan Nam, HyunJu Kwon?, Dong -Eun Kim, Young-Man Kim’ and

Sung Jong Jeon*.

Department of Bzotechnology and Bioengineering, 'Department of Biomaterial Control,

Department of Life Science and Biotechnology, *Department of Food and Nutrition/Oriental Biotech. Co.,
Dong-Eui University, Busan 614-714, Korea — A bacterium that produced a large amount of poly- 7
-glutamate (PGA) was isolated from the compost and designated as Bacillus subtilis CH-10. The opti-
mum temperature and pH for PGA production were at 37°C and 7.5, respectively. The maximum
amount of PGA production (18.84 mg/ml) was obtained when it was grown in a medium containing

3%

L-glutamate and 5% sucrose at 37°C with shaking. The result that the L-glutamate significantly

induced PGA production indicates that it produces a PGA by the glutamate dependent manner. Some
properties of the PGA obtained at different times of cultivation were investigated by SDS-PAGE and
ninhydrin analysis. The PGA production was elongated along with cultivation time and maximum
amount was achieved at 96 h. Average molecular weight of PGA was estimated to be 1100 kDa by

FDNB method.
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Table 1. Physiological properties of strain CH-10

Characteristics Strain CH-10

Gram stain
Sporulation

Motility
Voges-Proskauer test
Starch and casein hydrolysis
Nitrate reduction
Catalase test
Oxidase test
Growth on pH 5.7
Growth at 50T
Growth at 55T
Carbon utilization
D-Glucose
D-Fructose
D-Mannose
D-Xylose

Glycerol
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Fig. 1. Effects of pH and temperature on the production of
PGA from Bacillus subtilis CH-10.
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Table 2. Effects of various Carbon Sources on Growth and
PGA Production of B. subtilis CH-10

Carbon Source ODgso PGA(mg/ml)
Glucose 1.94 6.02
Fructose 191 911

Galactose 1.74 2.21
Sucrose 1.74 18.84
Maltose 1.87 4.02
Glycerol 1.40 0.71
Xylose 0.45 0

Citric acid 0.01 0

The media contain 5% each carbon source and 3% L-gluta-
mate as a nitrogen source. The cultivation was done at 37
for 96 h.
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Table 3. Effects of various Nitrogen Sources on Growth and
PGA Production of B. subtilis CH-10

Nitrogen Source ODeeo PGA(mg/ml)
NH,Cl 0.04 ‘ 0
NHiNOs 0.16 0
(NH4)2SO;4 0.01 0
NaNOs; 0.14 0
Peptone 237 3.77
Casamino acid 2.08 523
L-Glutamate 2.08 13.14
L-Glutamine 1.66 6.43

The media contain 1% each nitrogen source and 5% sucrose
as a carbon source. The cultivation was done at 37°C for 96 h.
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Fig. 2. Cell growth and PGA production by Bacillus subtilis
CH-10. Culture was grown as described in the materi-
als and methods. O, absorbance at 660 nm; @, yield of
PGA.
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Fig. 3. SDS-PAGE profiles of PGA obtained at different times
of cultivation. Lane M, high molecular weight markers
{myosin, 220,000; a-2-macroglobulin, 170,000; B-galacto-
sidase, 116,000; transferrin, 76,000; glutamate dehydro-
genase, 53,000). Lane 12-120 indicate the cultivation
time.
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