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Utilizing biotechnology and bio-system as global warming mitigation and adaptation measures.
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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. An electron as reducing power was supplied to C. acetobutylicum by electrolysis from a working
electrode at 0.7V (Ag/AgCl). Addition of electron to cell inhibited glucose consumption and increased butanol
production. By a reduction of electrolysis time for 10 min at mid-phase, avoidance the inhibition of glucose
consumption and increase of butanol production by two times was established. We also aimed at examining the
increased efficiency of the microbial conversion of glycerol, a by-product of biodiesel production, to ethanol using
electrochemical cultivation. We examined the conversion of waste glycerol by a microbial consortium and attempted
to isolate the target microorganism.In an anaerobic culture bottle, we dissolved 2 types of waste glycerol in 100
mL of a microbial consortium to achieve a final concentration of 10 g/L. The suspensions were incubated at 30
degree C for 3 weeks. Therefore, the conditions for microbial activity on both types of waste glycerol were the
same as those for microbial activity on pure glycerol. Furthermore, microbial activity was enhanced up to 1.3-1.5
times by using potential-controlled cultivation at -0.6 V (vs Ag/AgCl). We proposed the novel electrochemical

cultivation system for biorefinery processes in these ways.
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Fig.1 Effect of electron supply on butanol production by Clostridium
acetobutylicum in the electrochemical cultivation method.
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Fig.2 Enhancement of waste glycerol conversion to ethanol by electrochemical
control/cultivation method of microorganism.
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