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Abstract
Kutako, M. and Powtongsook, S.
Effect of dilution rate and light intensity on growth of a diatom
Chaetoceros calcitrans under continuous cultivation in flat-panel

photobioreactor
Songklanakarin J. Sci. Technol., 2006, 28(5) : 965-975

Batch and continuous cultures of a marine diatom Chaetoceros calcitrans were conducted in flat-
panel photobioreactors. The photobioreactor was made of transparent plastic sheet filled with 5.5 L of
Guillard's F/2 culture medium (prepared with 30 PSU salinity seawater). The photobioreactor was
continuously illuminated at 16 pmol photon m? s with fluorescence lamps and operated under ambient
room temperature (26-382C). With batch cultivation, C. calcitrans had the maximum cell density of 160x10*
cells mlI!' and maximum specific growth rate of 1.03 day'. During continuous cultivation, addition of fresh
medium and removal of diatom cells were conducted using a peristaltic pump. The dilution rate was varied

Center of Excellence for Marine Biotechnology (c/o Department of Marine Science, Faculty of Science,
Chulalongkorn University), National Center for Genetic Engineering and Biotechnology, National Science
and Technology Development Agency, Phathum Thani 12120, Thailand.

U av

" (naluladdiinin) Ph.D.(Molecular Biology and Biotechnology) n3dy 2 gmffvf;mﬂﬂmuLawmmﬁmmaiﬂaﬁ
Pmumanzia (@ Ma3KInemn asmanzia aazdInem a3 QmasnseiamInedy)  gudiuginnssuuas
wmalulaghrmwuiand  whawisenInnm asuasnaluladuiend eunenasanads Jamiadnumil 12120
Corresponding e-mail: sorawit@biotec.or.th

Su@uniiy 28 nangian 2548 Suasfiad 24 NaATuS 2549



Songklanakarin J. Sci. Technol.
Vol.28 No.5 Sep. - Oct. 2006

Dilution rate and light intensity on growth of a diatom C. calcitrans
966 Kutako, M. and Powtongsook, S.

from 0.52 to 1.97 day™ in 12 steps. The results showed that the highest cell density of 193x10* cells ml! was
obtained at the lowest dilution rate (0.52 day'). When the dilution rate was increased to 1.97 day’, cell
density of the diatom at steady state was decreased to 6x10* cells ml'. However, the highest productivity was
obtained at 0.98 day! dilution rates which provided cell productivity of 132x10* cell ml! day'. In addition,
increase in light intensity from 16 to 40 pmol photon m? s! resulted in an increase of the diatom growth and
productivity, especially at low dilution rate. With this study, the recommended dilution rate for continuous
cultivation of C. calcitrans was approximately 0.8 day!. At this dilution rate, cell productivity of approx-
imately 112x10* cells ml! day™! or cell dry weight productivity of 64 mg L day™! could be expected.

Key words : microalgae, diatom, Chaetoceros, continuous culture, photobioreactor
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Table 1. Variation of dilution rates (average+SD) during continuous
culture of C. calcitrans in each photobioreactor.

Dilution rate (day™')
Reactor number
Day 3-17 Day 17-23 Day 23-29 Day 29-31
1 0.5240.003 0.69+0.003 0.95+0.001 1.07+0.002
2 0.7440.03  0.98+0.01 1.3040.01 1.48+0.03
3 0.97+0.05 1.2840.05 1.7440.02 1.974£0.06
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Figure 2. Batch culture of a marine diatom C. calcitrans in flat-panel photobioreactor.
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Figure 3. Concentration of C. calcitrans in flat-panel photobioreactor at various dilution
rates (a = 0.52, b = 0.69, ¢c = 0.95 and d = 1.07 day’!, respectively).
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Figure 4. Cell density and productivity of C. calcitrans during continuous culture in flat-

panel photobioreactor.
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Figure 5. Cell number (Cell) and productivity (Prod.) at steady stage growth of C. calcitrans
cultured under various light intensities (40, 25, 16 umol Photon m? s) in flat-

panel photobioreactors.
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