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Confined enzyme reaction systems mimicking carbon-fixation strategy of cell
organelles
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A carbon-fixation process was developed using phosphoenolpyruvate
carboxylase as an enzyme catalyst and carbon dioxide gas as a carbon source. Free carboxylase
exhibited little catalytic activity in gas-liquid two-phase flow because of the adsorption of the
enzyme to gas-liquid interface. On the other hand, carboxylase, which was immobilized onto the rough

surface of polystyrene beads could function in the presence of bubbles because of the interaction
of the enzyme with the gas-liquid interface was depressed. Based on the above findings, the
reaction, in which carboxylation of phosphoenolpyruvate was catalyzed by the immobilized carboxylase
beads, was induced using an external loop airlift bubble column operated with carbon
dioxide-containing gas. It was also demonstrated that the catalyst beads were reusable.
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