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Isolation and Culture Conditions of Hydrogen Producing Bacterium Enterobacter sp. ES392. Jeon,
Sung-Jong"*** and Eon-Seok Lee'. 'Department of Biomaterial Control (Brain Korea 21 program), Dong-Eui
University, Busan 614-714, Korea, “Department of Biotechnology & Bioengineering, Dong-Fui University, Busan
614-714, Korea, *Blue-Bio Industry RIC, Dong-Eui University, Busan 614-714, Korea — A hydrogen-producing
bacterium (strain ES392) was isolated from pond water located in the Dong-Eui University, Busan, Korea.
The cell was long-rod type (1.4 um) of about 0.6 um in diameter, and not formed flagellum and spore. Phylo-
genetic analysis based on the 16S rRNA sequence and biochemical studies indicated that ES392 belonged to
the genus Enterobacter sp. The optimum pH and temperature for hydrogen production was 7.5 and 35°C,
respectively. The optimization of medium compositions which maximize hydrogen production from Entero-
bacter sp. ES392 was determined. As a result, the maximum hydrogen production was obtained under the con-
ditions of 4% (w/v) sucrose, 0.5% (w/v) yeast extract and 50 mM potassium phosphate buffer (pH 7.5). Under
batch culture conditions, the maximal hydrogen production and yield were obtained as 3481 mL/L and 1.33

mol/mol sucrose, respectively.
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Fig. 1. Schematic diagram of the experimental apparatus for
the hydrogen production. 1, 1 L reactor; 2, gas collector; 3, gas
volume meter; 4, magnetic stirrer; 5, liquid sampling.
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Fig. 2. Transmission electron micrographs of cells of Entero-
bacter sp. ES392. Bar, 0.2 um.



Table 1. Biochemical characteristics of the strain ES392.

Optimum temperature 35°C Acetoin production -
Optimum pH 7.5 Gelatinase -
Beta-galactosidase + Glucose +
Arginine dihydrolase - Mannitol +
Lysine decarboxylase + Inositol +
Ornithine decarboxylase  + Sorbitol +
Citrate utilization - Rhamnose +
H,S production - Sucrose +
Urease - Melibiose +
Tryptophane deaminase - Amygdalin +
Indole production - Arabinose +

+: positive reaction, -: negative reaction

glucose, mannitol, inositol, sorbitol, rhamnose, sucrose,
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Fig. 4. Effect of temperature on the cell growth and hydrogen
production. Symbol: @, cell growth; M, hydrogen production.
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Fig. 3. Phylogenetic position of strain ES392 in the genus Enterobacter based on the 16S rRNA partial sequences. The tree was con-
structed using the neighbour joining method. The bar represents 0.001% sequence divergence.
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Fig. 5. Effect of pH on the cell growth and hydrogen produc-
tion. Symbol: @, cell growth; l, hydrogen production.
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Fig. 6. Effect of various carbon and nitrogen sources on the cell
growth and hydrogen production. Symbol: [, cell growth; H,
hydrogen production.
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Fig. 7. Effects of phosphate concentration on the cell growth
and hydrogen production. Symbol: @, cell growth; B, hydrogen
production.
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Table 2. Optimum conditions of Enterobacter sp. ES392.
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Initial
pH

Optimum
temperature

Bacteria

Phosphate buffer
concentration

Carbon
source

H, mol/mol

Nitrogen source
sucrose

Enterobacter sp. ES392 35°C 7.5
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4% sucrose 0.5% Yeast extract 1.33
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Fig. 8. Cultivation of Enterobacter sp. ES392 in the optimum
medium composition. Symbol: @, cell growth; M, hydrogen pro-
duction; A, pH.
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