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ABSTRACT

Rising in petroleum oil price is a worldwide crisis. Therefore, it is an urgent need to search
for a renewable energy in new forms. Microalgae are organisms that are suitable for transformation
to bio-oil, because of their high fatty acid contents. But one of the major problems in algal oil
production is its high cost. Thus, this research was aimed to culture microalgae Scenedesmus sp.
AARL G022, Carteria sp. AARL G045 and microalgal consortium with effluent from chicken
manure bio-gas plant to reduce nutrient cost and the discharged wastewater. The effluent from bio-
gas plant was used directly or filtered through the water purifier, at 6%, 12%, 25%, 50% and 100%
concentration without additional nutrient supplement, compared with CMUO3 medium. It was found
that the highest growth was observed in 12% and 25% of non-filtered wastewater. Thus, two highest
biomass production, including Scenedesmus sp. AARL G022 and microalgal consortium, were

selected to upscale to 20 L cultivation with 12% and 25% of non-filtered wastewater compared with



CMUO3 medium. It was found that microalgal consortium, which was a mixed microalgal
consortium with Acutodesmus (Scenedesmus) sp. as dominant species, showed the highest growth
under the cultivation with 25% of non-filtered wastewater, with maximum chlorophyll a, biomass
and total lipid. Therefore, microalgal consortium was selected to upscale to 100 L cultivation with
25% of non-filtered wastewater compared with CMUO3 medium, to confirm the experimental
results. It was found that the cultivation microalgal consortium with 25% of non-filtered wastewater
showed highest biomass yield up to 0.53+0.01 g.L_] and maximum lipid of 47.1140.39 mg.L’l,
which was 2.28 times higher than those in the CMUO3. Palmitic acid (C16:0), stearic acid (C18:0),
oleic acid (C18:1) and linoleic acid (C18:2) were the major constituents of the total fatty acid. In
addition to cultivation microalgal consortium with 25% of non-filtered wastewater can reduce the
use of fresh water. The production of 1 kg of dry microalgal biomass consumed 1,415.44+22.12 L
of fresh water which was 3.53 times lower than those in the CMUO3. This also reduced NH, -N,

PO43'—P and COD values as 99.71%, 78.88% and 49.00% respectively in 12 days of the cultivation.



