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Synthesis of unsaturated dicarboxylic acid from carbon dioxide using biocatalysts (' Faculty
of Science, Osaka City University, “Research Center for Artificial Photosynthesis, Osaka City
University) OMika Takeuchi,' Masanobu Higashi,” Yutaka Amao'~

Fumarate is a utilitarian unsaturated dicarboxylic acid and a raw material for unsaturated
polyester resins. In industrial synthesis, fumarate is made from petroleum resources. For
realization of a sustainable society, it is necessary to construct a more environmentally-friendly
fumarate synthesis method. In addition, great efforts have been made to effectively utilize CO,,
a causative agent of global warming in recent years. In this study, we have developed a system
of fixed CO, to pyruvate and synthesis fumarate via L-malate with malate dehydrogenase
(MDH) and fumarate hydratase (FUM) (Figure 1).

The sample solution contained 100 mM sodium bicarbonate, 5 mM sodium pyruvate, 5 mM
MgCl,, 5 mM NADH in 500 mM HEPES-NaOH (pH 7.0). The reaction was started by adding
enzymes (0.7 U MDH and 0.5 U FUM), after 3 hours incubation, the concentration of fumarate
produced was estimated to be 0.37 mM. Since it is reported that phosphate increases the activity
of L-malate dehydration with FUMY, we also examined the effect of phosphate on fumarate
formation using MDH and FUM.
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