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Optimum culture conditions and medium composition for hydrogen production by Clostridium beijerinckii KCTC 1785 were
investigated. Initial pH and temperature for growth were 7.0 and 35°C, respectively. Agitation accelerated the hydrogen
production. Although C. beijerinckii KCTC 1785 could grow up to 6% (w/v) glucose in the medium, the optimum glucose
concentration for hydrogen production was 4% and hydrogen content in the biogas was 37% (v/v). However, the economical
glucose concentration for hydrogen production was 1% regarding to the residual glucose which was not used in the medium.
During hydrogen fermentation, acetic and butyric acid were produced simultaneously. High concentrations of acetic .(>5,000
mg/L) or butyric (>3,000 mg/L) acid inhibited hydrogen production. When pH was maintained at 55 in the batch
fermentation, 1,728 mL of hydrogen was produced from 0.5% glucose within 15 hr. H yield was estimated to be 1.23 mol
Hz/mol glucose. It was found that yeast extract or tryptose in the medium was essential for hydrogen production.
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Table 1. Composition of Reinforced Clostridial Medium

Components Amounts
Tryptose 100 g
Beef extract 100 g
Yeast extract 30 g
Dextrose 50 g
Sodium chloride 50¢g
Soluble starch 10 g
Cysteine hydrochloride 05¢g
Sodium acetate 30 g
D.W 10 L

Table 2. Composition of standard mineral base medium

Components Amounts
Na,HPO4 234 g
KH:PO, 61g
MgSO, - 7TH;0 02 g
CaCl, 001 g
Ferric EDTA solution® 0.1 mL
ZnS0; - TH,0 0.5 mg
MnSO, - H20 0.5 mg
CuS0, - 5SH,0 0.1 mg
Cobalt nitrate 0.1 mg
Sodium Borate 0.1 mg
Sodium molybdate 2.0 mg
D.W 1.0L

®

The ferric EDTA solution was made by combining a solution
containing 17.9 g of sodium EDTA and 323 g of KOH dissolved
in 186 mL distilled water and a solution containing 13.7 g of
FeSO, - TH:0 in 364 mL of distilled water. The mixture was
bubbled overnight with air, and stored in a brown glass bottle.
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Figure 1. Effect of initial pH on (A) cell growth (B) hydrogen
production and (C) organic acids production.
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Figure 2. Effect of agitation on (A) cell growth and (B) hydrogen
production.
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Figure 3. Effect of temperature on (A) cell growth (B) hydrogen
production and (C) organic acids production.
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Figure 4. Effect of glucose concentration on (A) cell growth (B)

hydrogen production, and residual glucose concentration after
fermentation (C).
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Table 3. Determination of cell growth on different medium
composition

Medium composition Growth
SMM’ + Glucose -
SMM" + Soluble starch -
SMM* + Glucose + Yeast extract ++
SMM® + Glucose + Beef extract -
SMM® + Glucose + Tryptose ++
SMM* + Glucose + Cysteine HCl -
RCM" ++

*SMM: Standard Mineral Medium
PRCM: Reitiforced Clostridial Medium
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