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Monitoring Reactions of Nitric Oxide Reductase-modified Electrodes by
Surface Enhanced Infrared Absorption Spectroscopy
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[ Abstract] Nitric oxide reductase (NOR) catalyzes the reduction of nitric oxide (NO) to
nitrous oxide (N2O). N,O is not only a greenhouse gas 310 times as powerful as carbon dioxide
but also a main contributor to the depletion of the ozone layer. About 70 % of N,O emission on
earth is derived from NOR. However, NO reduction mechanism on NOR is still unclear. In this
study, we have investigated cyclic voltammetry and surface-enhanced infrared absorption
(SEIRA) spectroscopy of NOR immobilized on Au electrodes to elucidate the NO reduction
mechanism. SEIRA spectroscopy can be performed with electrochemical measurements and
can provide structural information of molecules/proteins on the electrode surface selectively.
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Figure 1. Structure of NOR (left) and
arrangement of Fe ions in the reaction

2NO + 2H"* N,O + H,0

Si prism

Figure 2. Schematic representation of
SEIRAS of NOR that is
electrochemically activated catalyzed
on a Au/Si prism electrode.
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