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The compositions of the medium for recombinant Pichia pastoris producing 

omega-3 fatty acids were determined for maximum biomass production using crude 

glycerol as a carbon source and ammonium salts as nitrogen sources. The optimization 

of the medium was done using Box-Behnken, a design software with 3 factors, 3 levels, 

and 1 response for an optimal level of crude glycerol, (NH4)2SO4, and (NH4)2HPO4. 

The optimum composition was 40 g/L crude glycerol, 3 g/L (NH4)2SO4, and 7 g/L 

(NH4)2HPO4. This medium was used in a 500L bioreactor with DO 30-40% until day 

3 and then reduced DO to 8-10% until day 7. The biomass at day 7 was 4.367 g/L DCW. 

Using microfiltration and centrifugation, the cells were obtained and drying by spray 

dry or freeze dry. The freeze dry method was chosen in this study since it gave high 

quality of dry P. pastoris cells. Direct trans-esterification was done with methanol to 

transfer triglycerides to FAME. The advantages of the direct trans-esterification are 

high yield up to 70% of FAME can be obtained, no oil extraction step is needed, and 

oxidation of omega-3 fatty acids can be avoided. Finally, the molecular distillation 

(short part distillation, SPD) was done. The impurity of the sample before running the 

SPD was reduced from 60.93% to 6.7 %. The eicosapentaenoic acid (EPA) was lost  

 



 




