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Effect of carbon dioxide concentration on growth and carotenoid
accumulation of microalga Chlorococcum humicola

Pornsuda Boonsong and Fandee Kahawong

Abstract

Recently, green microalgae have been recognized as natural potential sources
for carotenoid production due to their anti-oxidant property. This study aimed to
investigate the effect of carbon dioxide (CO,) concentrations on carotenoid production
and accumulation in green freshwater microalgae Chloroccocum humicola TISTR 8551.
The microalgae were cultivated in a 10-L ALPBR under a batch condition with a
modified standard BG-11 culture medium having an initial molar ratio of nitrate to
phosphate (N:P) of 31:1 and light intensity of 3,500 Lux. CO, with the concentration
range of 1 — 3 %v/v was introduced to air fed to the ALPBR during 9 days of a greenery
cultivation stage. The microalgae were then cultivated in a red stage for 15 days. To
increase stress conditions apart from nitrate and phosphate starvation, NaCl with a
concentration of 300 mM was added into the culture medium with equal amounts 3
times every 5 days to achieve a final concentration. It was found that CO,
concentration gave positive effects on total carotenoid production and accumulation
of the microalgae. In the presence of CO, 3 %V/v, the highest accumulated carotenoid
productivity and percentage of carotenoid in dried cell weight of microalgae was 38.72
+ 1.04 mg/L and 0.313 + 0.018 mg/L. This was because the cells of microalgae can
synthesize more amount of glucose through the Calvin cycle under a higher degree of
carbon fixation mechanism. An excess amount of glucose will be used to synthesize
fatty acids and carotenoids when the microalgae are cultivated under higher stress

conditions to against damage to cells.



