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Utilizing biotechnology and bio-system as global warming mitigation and adaptation measures

We are engaged in Biotechnical Eco-management research for mitigation of Green House Gases (GHGs). The
development of efficient microbial processes to produce useful products from waste biomass is a promising route
that is expected to contribute to mitigation of GHGs. We applied the electrochemical cultivation system for a
butanol-producing bacterium, Clostridium acetobutylicum, so as to develop a novel biorefining technology with
electrolysis.A production of butanol by the resting cells of C. acetobutylicum increased approximately 2 times by
the application of an electrochemical potential of +0.6 V. We proposed the novel electrochemical cultivation system
for biorefinery processes, by which increase in the growth of C. acetobutylicum and butanol yield can be achieved.
Furthermore, we observed a bacterium that can generate ethanol from glycerol, which is a byproduct of biodiesel
production from oil plants, by means of the electrochemical cultivation technique. Ethanol production by bacterium
from glycerol might be accelerated by the reducing conditions created during electrochemical cultivation.
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Fig.-1 Growth promotion of Clostridium acetobutylicum and ethanol production by
electrochemical cultivation method of microorganism.
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Fig.-2 DGGE analysis of microorganisms grown by electrochemical cultivation
method(left) and ethanol producing abilities of glycerol converting
bacterium(right).
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