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(58.57%), stearic acid (4.61%), linoleic acid (1.17%), oleic acid (1.38%) ��� nonanoic acid 
(3.12%) +,-���&��������$���ก���	� �!�����.��"'�������"��/�� ก���������ก�	�
���������� ก���
��4�ก������������7�05ก� Monoraphidium contortum (Thuret) Komárková - Legnerová,  
Chlorella sp., Pediastrum tetras (Ehrenberg) Ralfs, Dictyosphaerium granulatum Hindák, 

Coelastrum  astroideum De Notaris, Acutodesmus (Scenedesmus) obliquss (Turpin) Tsarenko, 

Acutodesmus (Scenedesmus) dimorphus (Chodat) Tsarenko, Acutodesmus (Scenedesmus) pectinatus 

(Turpin) Tsarenko 5�� Desmodesmus (Scenedesmus) armatus (Chodat) E. Hegewald 
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ABSTRACT 

The demand for fuel especially petroleum oil is increasing but petroleum oil is depleting 

and non-renewable. Therefore, renewable energy in various forms should be looked for. Presently, 

there are more interest to use microalgae as raw material for bio-oil production since many 

microalgae have high lipid accumulation. This research was then conducted to determine the 

amount of suitable nutrients for microalgal consortium cultivation in open conditions to increase 

microalgal biomass for bio-oil production. The experiments were designed by using computational 

program Design-Expert 6.0.2. Box-Behnken Design to find out the optimal amount of nutrients: 

nitrogen (N), phosphorus (P), carbon (C) and mixed supplemented elements. The microalgae were 

cultured at laboratory scale until suitable medium was obtained and the cultivation was up-scaled.     

It was found that nitrogen was a significant factor on the biomass and lipid production of microalgal 

consortium. The optimum concentrations of nitrogen (N), phosphorus (P), carbon (C) and mixed 

nutrients concentration were 61.38, 6.59, 2.35, and 0.14 mg/L/d, respectively. The maximum 

biomass productivity at the laboratory scale (300 mL), 15L and 500 L were 0.5800±0.0283, 

0.3553±0.0050 g/L and 0.2067±0.0031 g/L, respectively.  The maximum lipid productivity was 

123.90 mg/L, 43.53±2.21 mg/L and 28.88±0.86 mg/L respectively. Moreover, it was found that the 

amount of crude lipid content per dry biomass were 23.23%, 12.25±0.45% and 13.97±0.36% 
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respectively. Fatty acid composition in the microalgal lipid obtained from GC-MS analysis, were 

palmitic acid (31.15%), linolenic acid (58.57%), stearic acid (4.61%), linoleic acid (1.17%), oleic 

acid (1.38%) and nonanoic acid (3.12%), which is appropriate for bio-oil production. Microalgal 

consortium found in the culture were Monoraphidium contortum (Thuret) Komárková - Legnerová, 

Chlorella sp., Pediastrum tetras (Ehrenberg) Ralfs, Dictyosphaerium granulatum Hindák, 

Coelastrum  astroideum De Notaris, Acutodesmus (Scenedesmus) obliquss (Turpin) Tsarenko, 

Acutodesmus (Scenedesmus) dimorphus (Chodat) Tsarenko, Acutodesmus (Scenedesmus) pectinatus 

(Turpin) Tsarenko and Desmodesmus (Scenedesmus) armatus (Chodat) E. Hegewald. 


