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Bioconversion of methane to methanol using Methylosinus

trichosporium OB3b in the repeated batch reaction system
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Abstract

Type strain, Methylosinus trichosporium OB3b, was used to convert methane to
methanol. To prevent further oxidation of methanol, NaCl and EDTA were used as
inhibitors of methanol dehydrogenase. The reaction temperature was 25°C, and the
concentrations of cell and sodium formate added to the reaction mixture were 0.6 mg dry
cell wi/ml and 20 mM, respectively. During 12hr reaction, 8 mM methanol was
accumulated in the reaction mixture. In this reaction K,, and V.. values were found to be
5326 mM and 1.749 mmol/hr, respectively, and the conversion rate was approximately
37%. To increase the concentration of methanol in the medium, a repeated batch reaction
was carried out. In this process, methane was injected every eight hours, and the produced

methanol concentration was 18 mM.
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Fig. 1. Factors for methanol biosynthesis. (A) cell density; (B) temperature; (C) sodium formate
concentration.
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Table 1. Optimum Reaction Conditions for methanol biosynthesis

Optimum

Conditions
Cells

0.6 mg dry-cell/ml
20 mM

129 mM

100 mM

1 mM

Sodium formate

Phosphate buffer (pH 7.0)

Sodium chleride
EDTA

30 C

Temperature

of M AdHE AeEL 12275 8 mMo| A=A (Fig. 2).
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Fig. 2. Time-dependent methanol biosynthesis in the optimum conditions.
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Fig. 3 Time-dependent methanol biosynthesis with concomitant methane consumption by M.

trichosporium OB3b.
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Fig. 6. Semicontinuous methanol with M. rrichosporium OB3b. The reaction mixture contains cell
suspension (0.6 mg dry cell/ml), methane (3ml), sodium formate (20mM), ImM EDTA and 100
mM of sodium chloride in phosphate buffer (12.9 mM), pH 7.0. The reaction was carried out at
25 C.
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