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Investigation of bioelectrochemical hydrogen and methane fermentations
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The technology to recover hydrogen from organic sold waste can contribute to const
ruction of sustainable society. However, unstability is the problem in hydrogen fermentation althogh it ca
n efficiently recover hydrogen. It was found that the bioelectrochemical reactor can stabilize hydrogen fe
rmentation by inputing low level of the current. Bioelectrochemical reactor utilize three electrode system

using carbon electrode that is relatively cheap. The potential on the working electrode was regulated to
-0.9V (vs. Ag/AgCl). The bioelectrochemical hydrogen fermentor inhibited methanogenic archaea and dominate
d acetate/butyrate fermentation, which is favorable for hydrogen production. In addition, bioelectrochemic
al reactor increased lactate yield in growing Corynebacterium glutamicum.



-0.9V(vs. Ag/AgCl)( )
-0.6V( )

0.2mM AQDS(anthraquinone
2,6-disulfonate)

pH
pH 55 pH 6.5
pH
29/
o C. glutamicum ODgyy 0.1
30 110mM
pH 7.1 NH,HCO,
pH
Corynebacterium glutamicum
C. glutamicum
-0.9V(vs. Ag/AgCl) pH 6.5
HOUt
6.2 6.3
pHS
__pH
C. glutamicum
pHOUt
(mg-C/L/ ) (mg-H/L/ )
6.2 19.8 12.6
6.3 239.3 0.2
AAE | HAE
KT rd AR v b
{ERBIE ZEEE XHEIE
I I,
{ERERE X E (mM) (mM) (mM)
12.3 14.0 24.9

9.4 15.2 6.7




PCR(polymerase chain reaction)

2.4V(vs. Ag/AgCl)

C. glutamicum

PCR
(x10’ /mL)
48
Methanobacterium formicicum
Defulviitoga
tunisiensis D.
tunisiensis
Clostridium
thermopalmarium C.
thermopalmarium
C. glutamicum
C. glutamicum 0.2mM AQDS

-0.6V(vs. Ag/AgCl)
C. glutamicum

0.18/
0.23/
C.
glutamicum
C. glutamicum
10.3 mM/
6.4 mM/
24
1.10 1.62

C. glutamicum

C. glutamicum

(mol/mol- )
1.62
1.10

-0.6V
AQDS

C. glutamicu

Sasaki K., Tsuge Y., Sasaki D., Kondo A.
Increase in lactate vyield by growing
Corynebacterium  glutamicum in a
bioelectrochemical reactor. Journal of
Bioscience and Bioengineering, 117(5) pp.
598-601. 2014

Part 11

CSJ
Current Review 15, (2014), pp. 44-50

Sasaki K., Morita M., Sasaki D., Ohmura
N., lgarashi Y. The membraneless
bioelectrochemical reactor stimulates
hydrogen fermentation by inhibiting
methanogenic archaea. Applied
Microbiology and Biotechnology, 97(15) pp.
7005-7013. 2013



(HESS)
, Vol. 38, No.
1, (2013), pp. 33-37

Corynebacterium glutamicum

2014 2014
3 27-30

Sasaki K. Application of membrane
separation technology on ethanol
fermentation Asian Congress on
Biotechnology 2013 India Habitat Centre,
New Delhi, India (December 15-19, 2013)

2012
2012 10
23-26

2012
2012 9 19-22

http://ww2_kobe-u.ac. jp/~akondo/sasaki
-html

@
SASAKI, Kengo

50558301

&)

®



