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Study about electrochemical regulation of alcohol fermentation

Hirano, Shin-ichi
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To date, we revealed supplying electrons from the electrode to Clostridium
acetobutylicum by electrochemical cultivation significantly improved butanol productivity. In this study,
transcriptome of C. acetobutylicum _in cultivating experiment with electrolysis and that without
electrolysis were compared to clarify the mechanism of increasing butanol production. Transcriptional
levels of 472 genes (309 genes were increased, 163 genes were decreased) were changed among 10 min
electrolysis. Based on these results, mechanisms for turning ON/OFF the gene expression and for
increasing butanol production in C. acetobutylicum were estimated.

Moreover, in order to avoid inhibiting effect on fermentation by butanol, the organic solvent (oleyl
alcohol) was overlaid on culture medium in electrochemical cultivation system (two-phase). Two-phase
electrochemical cultivation system improved about 5 times production of butanol by C. acetobutylicum from
one-phase electrochemical cultivation system.
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