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

measures and environmental measurement.
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We are engaged in Biotechnical Eco-management research for mitigation of Green House Gases (GHGs) and
environmental analysis/monitoring.

1. We applied the electrochemical cultivation system for a bio-ethanol production from glycerol.

Glycerol is produced as a byproduct in biodiesel fuel (BDF) production. We investigated the conversion
activity against crude glycerol, and numerically simulated the performance of ethanol production under continuous
cultivation.We investigated their ethanol-producing activity from pure glycerol under high pH conditions. The
ethanol conversion ratio (ethanol production/glycerol consumption) was maintained from pH 7 to 9 at approximately
90% for NS-1 strain. A numerical growth simulation for continuous cultivation of ethanol production from crude
glycerol was performed using the NS-1 strain. In this simulation, the initial glycerol concentration was assumed to
be 50 mM, and maintained at this level while crude glycerol was periodically added. Consequently, the ethanol
concentration reached a final level of 600 mM, which is the highest concentration level reported to date.

2. We developed the novel biosensor using nano-micro technology/imunoassay for sensitive analysis of environmental
mercury.

We apply the simple analysis for standard environmental samples. First, pressure driven flow control was
tested and then, appropriate Solid-phase extraction (SPE) condition was found at optimized flow rate. Next,
mercury enrichment by increasing of sample volume applying for SPE was developed. By adding 50 mL of sample
solution, 6-fold sensitive detection was achieved compared to no-enrichment experiment. Furthermore, developed
simple analysis was applied for standard environmental samples (river water and coal ash). For SPE based
mercury extraction, river water spiked with environmental limit level of mercury and elution with coal ash spiked
with criterion level of mercury for land filling disposal were prepared and processed. Effluent after SPE was
determined by using microfluidic mercury immunoassay. Accordingly, good recovery rate for river water and

elution with coal ash were achieved.
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Fig.-1 Continuous ethanol production by NS-1 strain from glycerol -liquid culture
simulation results-. (quoted from Matsumoto et al (2013))
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Fig.-2 Simplified mercury ion (Hg?") analytical technique based on solid-phase
extraction followed by microfluidic immunoassay. (quoted from Date et al (2013))
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