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Cultivation of Scenedesmus sp. microalgae
in a bubble column photobioreactor
By Mr. Pradiphat Chitsing

Miss. Nipapon Manang

ABSTRACT

The objective of this project was to study the effects of white light intensity and
cultivation conditions batch and semi-continuous on lipid and " carotenoid
accumulation in the microalgae Scenedesmus sp. The experiments were conducted in
a 10-liter bubble column photobioreactor (BCPBR) using BG-11 liquid medium with
50% reduced sodium nitrate. Temperature was controlled at 28-32 °C and pH
maintained between 6.5-8.5. Four experimental setups were designed. In Experiment
1, algae were cultivated under batch conditions in Erlenmeyer flasks with a light
intensity of 3,500 Lux. Experiment 2 used the same light intensity under batch
conditions but in the BCPBR. In Experiment 3, microalgae were cultured under batch
conditions, with a green phase at 3,500 Lux for 7 days followed by a red phase at
25,000 Lux for 7 days. Experiment 4 began with batch cultivation from day 0 to 7, then
shifted to semi-continuous conditions with 3,500 Lux, with medium replacement every
3 days. Results showed that light intensity, cultivation mode, and control conditions
significantly affected microalgal growth. The batch condition in Experiment 3 yielded
the highest lipid and carotenoid accumulation, with carotenoids at 7.23 mg ¢! dry
weight and lipids at 284.81 mg ¢ dry weight, due to high light stress over an extended
period. Although semi-continuous cultivation in Experiment 4 produced higher lipid
content 297.98 mg ¢! dry weight, frequent medium replacement and harvesting led
to system instability. Nonetheless, the microalgae maintained consistent growth over

time under these conditions.



