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Abstract The objective of the present study was to improve the biomass productivity of newly
isolated freshwater green microalga Parachlorella sp. This was accomplished by culture conditions
optimization, including CO, concentration, superficial gas velocity, and light intensity, in 0.5 L
bubble column photobioreactors. The supplied CO, concentration and gas velocity varied from
0.032% (air) to 10% and 0.02 m/s - 0.11 m/s, respectively, to evaluate their effects on growth
kinetics. Next, to maximize the production rate of Parachlorella sp., a lumostatic operation based
on a specific light uptake rate (g.) was applied. From these results, the optimal CO, concentration
in the supplied gas and the gas velocity were determined to be 5% and 0.064 m/s, respectively.
For the lumostatic operation at 10.2 umol/g/s, biomass productivity and photon yield showed
significant increases of 83% and 66%, respectively, relative to cultures under constant light
intensity. These results indicate that the biomass productivity of Parachlorella sp. can be improved
by optimizing gas properties and light control as cell concentrations vary over time.
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2isupplied photons(mol) 3.39 3.75

photon efficiency(g/mol) 0.88 + 0.11 1.46 + 0.03
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