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INATAT A IA Y M ESET Biotechnical Eco-management

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

We are engaged in Biotechnical Eco-management research for mitigation of Green House Gases (GHGs). GHGs occur
as final products and by-products in resource circulation. So, an efficiency improvement and controllability improvement in
the process of resources (such as biomass) conversion by electrical cultivation of microorganisms contribute to the reduction
of GHGs emission. We have investigated the effect of growth promotion of microorganism and enhancement of material
production, by applying electrical cultivation method. Furthermore, electrons from the biomass can be recovered and lead to
the production of H, through nitrate respiration and oxidation of nitrite. These results showed the possibility of electrochemical
cultivation for the production of useful materials from biological waste and energy recovery, as an efficient materials
transformation technology development utilizing biological functions.

NAFLARR DAY MZRH T BEHRHAR (Green
House Gases:GHGs) DIk (23T DEIRFBEC IR IE
TCDEBFNCBWIE/NAF T /A=A F AT LD
AT S5, HECRB(ANBRT DHEICDNTRE
Z{7DCVD,

IR EDOEREBOHATCHGsIS, REEMYPBEIEDE L
THEETD, ZDH. BREAWZHMEDEE HIEEMZE.
NAFY 2EBFPEEREZNATD2TOCTERL. "0
R (BIx - &ER)” & "H#EE (REXIGME)” dmEtE
EERTDIEICELY . BRBRICHITDCHCSIER A ATEE
AT

2009FE £ TIC. MEMDIBEBEFDEBTEZBSRICK Y EE
95 (BLIEE) MRERREL. ZOMREICALEERE
DERIEAEETI. Fo. BIESICRIIDEHREHEDD
BEBICEMINLTIc, —AT. ERBRICHITDCHGSHEIRD A
ICIE. BMELGYBEZREMNDETHD, €I T20105FE
TlE, EYHEEZ ERA LICMENLSYETRRMAEDO—R
ELT. BRIBEEEMREEDL SOBERMEEEP IR

/ ABEOESEE

KB E
BB O RIS ED
\_ £REORE

e e o e e e e T

]
1
1
1
1
l

F-ERANDOERT D EZ2&ERERELT. RKBEZHICE
KUK DMENZFNBLIPELEEDREINR P T )L+ —E
OB ZER LT,

R MH L TAEMOAT 2 RET 5

KBEIT. BECFRBEANBECT—ROICHMELEEICANS
nah. BOVMENZRMENBFINDIEIRE T CTIIEE
METI2BENDH DO/ £2T. FTABREICLDBEHEG
MEEEICEL., BEURELIEEEEZMICHRE L BEL
IIEEBNTABREEZEESE. BEDEEICEOT. Z04&%
BEEVCEARNICEESNDMEZNEL. BERXOMRZTHE
Lizo BEXRHEZZAXT (+0.7V~+1.2 V: AgCIBRBRERE
1Z#)  EBEFANCHER. 1.OVICBBELLIBAEDKBREDE
Bh. BELBWMEE SR U CBEICEMLL, BELES
BEDRTRHOEGRZEIS. FBEEROBEEDNI.6/B8THD
7= (Fig.-1),

|Escsrxnirens |
B F3.65
o
+0.9v
PR AEHL
0 20 40 60 80

R (h)

+HLOVOHMIZEY KBEOEEERE
BEAZEEEZHN3. offEm

Fig.-1  Growth promotion of Escherichia coli by electrochemical cultivation method of microorganism.
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Fig.-2 Enhancement of material production by electrochemical
cultivation method of microorganism.
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Fig.-3  Production of H, through nitrate respiration and oxidation of
nitrite by electrochemical cultivation of microorganism Escherichia
coli.
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2) Norio MATSUMOTO, “Cultivation at a controlled
potential for screening environmental bacteria” ,
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American Society for Microbiology 110th General
Meeting (May, 2010)
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