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Abstract
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The purposes of this study are to develop an efficient cultivation of Spirulina platensis at a
low production cost to produce nutritious and safe food from a wastewater aquaculture system. First,
isolation of S. platensis was done and S. platensis CMU1 and CMU?2 were isolated from oxidation
ponds at the Municipalities of Nakorn Ratchasima and Sakon Nakhon respectively. Then, diluted
wastewater from stabilization pond in a pig farm biogas system was used as a basis for the culture
medium, and supplemented with commercial inorganic nutrients: NaHCO, 8.5, NaNO, 1.5, K,HPO,
0.5 and fertilizer N:P:K=16:16:16 0.6 g.l'l. The growth rate and the yield of the two isolates were
measured at bench scale, 7 1 batch culture, using a range of media. S. platensis had a higher growth
rate and yield of dry matter than §. platensis CMUI1. And the best growth medium was 3%
wastewater supplemented with inorganic nutrients. The batch cultivation of S. platensis CMU2 was
scaled up to 1,020 1 in raceway ponds at a depth of 24 cm. The medium was 3% wastewater
supplemented with inorganic nutrients,-the light intensity was between 6,800-12,000 lux and the
temperature was 25-28 °C. The maximum yield of S. platensis CMU2, air dried, from batch cultures
in raceway ponds was 405 mg dry weight.l'] with crude protein 56.71%, soluble protein 42.59% and
carbohydrate content 33.36%. The yield of phycocyanin and éhlorophyll-a was 470 and 77 mg.g dwcl,
respectively, in fresh Spirulina production and carotenéid was 1.18 mg.g dw’ in a freeze-dried
sample. It was found that there was up to a 50% loss of pigment in the freeze-dried material
compound compared with the fresh Spirulina sample. Semicontinuous culture was done to compare
nutritional and pigment yield from Spirulina grown at two different wastewater concentrations of 3%
and 5%, and two different inoculum concentrations of 5% and 10%. The different wastewater media
and the different inoculum concentrations all produced the same yield of pigment, protein and
carbohydrate. In semicontinuous culture there was a reduction in carbohydrate content and an
increase in carotenoid content with each harvest. However protein, phycocyanin and chlorophyll-a
yields did not change.

The air-dried Spirulina product was tested for coliform bacteria and no coliforms were found.
So this culture using wastewater produced a safe and nutritious Spirulina product suitable for human
and animal food or feed supplement. This study found that the culture of S. platensis using strain
CMU2; media 3% wastewater with inorganic nutrients and semicontinuous cultivation was an

efficient method of Spirulina production.





