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Anodic reactions of NADH model compound by utilizing both light irradiation and riboflavin
as a redox mediator

Jun Yano*1, Kenta Suzuki*2, Chikara Tsutsumi*2, Michiaki Mabuchi*2 , Nobuki Hayase*2, and Akira
Kitani*3
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Bioscience, Biotechnology, and Biochemistry, 799, 431-435 (2017)

Both light and a redox mediator riboflavin (RF) were utilized to promote the electro—oxidation
of an NADH model compound (1-benzyl-1, 4-dihydronicotinamide, BNAH), which is a key process for
enzymatic biofuel cells to obtain a high performance. At the cathode, H+ ions were simultaneously
reduced to produce H2 gas. To elucidate the cell reactions of this photogalvanic cell, which is
significant information about the fabrication of enzymatic biofuel cells with a high performance,
the effect of the BNAH and RF concentrations on the cell current, the light wavelength dependence
on the current, and reduction of the RF concentration were evaluated. The obtained results
strongly suggest that the anodic reactions were composed of the following reactions: 1) the
photo—excitation of RF, 2) the attack of the excited RF on the BNAH and the generation of the
radical species of BNAH and RF, and 3) the chain reactions between the radical species
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An indecomposable continuum as subpower Higson corona
Yutaka Iwamoto¥
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Tsukuba J. Math. Vol. 42 No. 2 (2018), 173-190.
In this paper, we study topological properties of the subpower Higson coronas of proper metric
spaces and show that the subpower Higson corona of the half open interval with the usual metric
is an indecomposable continuum. Continuous surjections from Higson—type coronas onto a Higson—

type compactifications of the half open interval are also constructed
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The graph Ramsey number $R(F_I, K_6)$
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Discrete Mathematics, 342 (no. 4), 1028-1037, (2019)

For a given pair of two graphs (F, H), let R(F, H) be the smallest positive integer r such
that for any graph G of order r, either G contains F as a subgraph or the complement of G
contains H as a subgraph. Baskoro, Broersma and Surahmat (2005) conjectured that $R(F_1, K n)
=2l(n—1) +1$ for 1 >n > 3, where F_1 is the join K_1 + 1K 2 of K_1 and 1K_2. In this paper,

we prove that this conjecture is true for the case n = 6.
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Reactions of indirect electro—oxidation of NADH model compound by utilizing both light
irradiation and riboflavin as a redox mediator

Jun Yano*1, Kenta Suzuki*2, Chikara Tsutsumi*2, Michiaki Mabuchi*2, Nobuki Hayase*2, and Akira
Kitani*3
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69th Annual Meeting of the International Society of Electrochemistry
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Book of Abstracts of 68th Annual Meeting of the International Society of Electrochemistry
(electronic version), S07-165 (2018)

Among enzymatic biofuel cells, biofuel cells using an NADH-dependent dehydrogenase as an
anodic catalyst possess high electromotive forces because the formal redox potential of NAD"/NADH
is relatively negative. Unfortunately, however, the direct electrochemical conversion of NADH
to NAD" using conventional electrodes results in an extremely large overpotential, so that
sufficient cell current cannot be obtained while discharging. To restrict this problem, the
use of redox mediators is probably an effective approach. The mediators act by lowering the
working potential to the redox potential of the mediator, because the NADH is mainly chemically
oxidized in solution instead of electrochemically on the electrode surface. As a result, the
overpotential is decreased and the electrode fouling is prevented

Take bioelectrochemical system into consideration, in this study, we employed favins as the
redox mediators. Flavins, whose redox potential is fairly close to that of NADH, play an
important role in the electron transport chain NADH dependent enzymatic processes. Without
doing anything else, however, flavins are unsuitable as the redox mediator for the electro-—
oxidation of NADH because the reaction rates between NADH and oxidized flavins are not very
fast. As we have shown in a previous paper, however, the redox reaction between the NADH
model compound (BNAH) and riboflavin (RF) was significantly accelerated by light irradiation.
The acceleration of the BNAH oxidation with the mediator RF and the light irradiation enables
us to build a photogalvanic cell. This photogalvanic cell can be utilized for a biofuel cell
only if both biofuels and enzymes are added to the cell and H, gas is obtained during the
discharge, which is an advantage over other enzymatic biofuel cells.
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Visualization of Gas Tungsten Arc Welding skill using brightness map of backside molten
pool

T. Hino*l, S. Fujioka#*2, S. Kira*2, T. Sakiyama*3, R. Kato*4, T. Matsubara#*5 and H. Yanagimoto*6
*1 Department of Environmental Materials Science and Engineering, National Institute of Technology
(KOSEN), Niihama College, *2 Center for Engineering Design Education, *3 Department of Electrical
Engineering and Information Science, *4 Faculty of Fundamental Science, *5 Tokushima Prefectural
Industrial Technology Center, *6 Shikoku Kakoki Co., Ltd.
28th Annual Meeting of MRS-J, G1-019-004 (2018.12.19)

The BMP suggests that the GTAW torch control skill and the quality of the backside bead were
able to visualize.
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A note on the multiplicative structure of ring spectra
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So far, many people have studied the property which is called ”parity result” for Euler—-Zagier
type multiple zeta values, Mordell-Tornheim type multiple zeta values, zeta values of the root
systems and so on. In this talk, I will talk about the similar result for the special values of
the multiple Dirichlet series which contains Mordell-Tornheim type multiple zeta values and
zeta values of the root systems as special cases.
FE [Eth
ZE Dirichlet fRBOIHAENAT-THEICRET 555
[ PR
SR T2 i A R P AR
5 43 [MIPAPT S P — 2 W=
2018. 12

ZNETIZ, Buler—Zagier T EY — i, Mordell-Tornheim B &Y —# i, /L — hRDY—Z {7
PN parity result” & FHENAHEEIC VTS < OBFEH IR A 20 T & 2, AkICHL,
Mordell-Tornheim BIZ B — X s L OVL— N ROE—ZEZ R E L L TETe, L0 ka2 E
Dirichlet #HUZx LT parity result D& 5 ZMEEIZRETDRRIMELNIDOTHRET 5,

-103 -



