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Photoinduced oxidation with phenosafranin immobilized ITO electrode and malate
dehydrogenase (School of Life Science and Technology, Tokyo Institute of Technology) O
Hironao Ando, Noriyuki Asakura,

Development of efficient light to chemical energy conversion using redox enzymes are
desirable. In order to utilize the light conversion for a bioelectronic device, electrodes on which
the photoinduced reaction proceed was required. In this study, ITO electrodes modified with
phenosafranin was prepared to provide valuable insight into the development of photoinduced
oxidation devices. In the case of applying the phenosafranin modified ITO electrode to the
photoinduced oxidation, the phenosafranin is a photosensitizer and NADH acts as an electron
donor to the photoexcited phenosafranin. NADH is also reproduced by coupling with malic
acid /malate dehydrogenase reaction. The ITO electrode was immersed in 10 mM phosphate
buffer(pH7.0) containing 1 mM NAD", 500 U of malate dehydrogenase and 500 mM malic
acid. Potential of the ITO electrode was held at 0 V vs.SCE to accept an electron from
photoexcited state of phenosafranin. Current of the electrode was measured under
photoirradiation. As shown in Fig. 1, no current was observed under dark condition, while large
current was observed during photoirradiation, indicating that photoinduced electron transfer
from the phenosafranin to electrode via malate hydrogenase reaction occurs.
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