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Development of electrode material catalyzing the oxidation-reduction 
of NAD(P)+ for composition of nitrate-biosensor 

D.H. Park, M.H. Chang, *H.S. Park and *M.H.Kim
Department of Biological Engineering, Seokyeong University, 16-1 Jungneung-dong, 

Sungbuk-gu, Seoul 136-704, Korea
!Samsung engineering R&D center. Gongse-Ri 428-3, Kiheung-Yeup, Yongin City, 

Kyungi-Do, 449-900, Korea

The NAD(P)+ (Nicotinamide adenine dinucleotide phosphate) was electrochemically reduced to NAD(P)H
(Nicotinamide adenine dinucleotide phosphate hydrogen) without enzyme catalyst by using the special elec-
trode which functions as an electrochemical catalyst. The electrode was made from kaolin, graphite powder
and Mn-ion by baking at 1200oC. The neutral red was covalently bound to the electrode without Mn-ion. The
modified electrode with Mn-ion function as a catalyst for reduction of NAD+ to NADH and that with neutral
red function as a catalyst for reduction of both NAD+ and NADP+ to NADH and NADPH, respectively. Nitrate
was confirmed to be reduced to nitrite coupling with oxidation of NADH which was electrochemically reduced
or NADH which was commercially purchased as a chemical. Nitrate biosensor is possible to be made with the
catalytic electrode but without NAD+-reductase or dehydrogenase. 
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