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Abstract 

Fish oil is a critical nutrient component in aqua feeds since it is rich content in n-3 polyunsaturated fatty acids 
(PUFA). Inflated prices due to unsustainable conventional extraction practices have led the aquaculture 
industry to exploit alternative sources of PUFA besides wild fish stocks. Microalgae can serve as alternative 
component in aqua feeds due to their high nutritional value (Vitamins, antioxidants, proteins, lipids and PUFA). 
They serve as an effective tool to remediate a several waste streams derived from the biofuel industry, 
valorising by that low-cost alternative sources for the production of high cash yield compounds utilized by the 
pharmaceutical industry. In this study, we assessed the potential cultivation of the rich in the PUFA 
docosahexaenoic acid (DHA) heterotrophic marine microalgae Schizochytrium limacinum SR21, in a growth 
media containing two different alternative nutrient sources, crude glycerol derived from biofuel industry as a 
carbon source and effluent digestate from the production  of biogas livestock decomposition, as a source of 
nutrients and trace elements at increasing concentrations in order to assess their effect on biomass 
productivity, lipid accumulation, proximate composition, carbon assimilation and DHA content. It was shown 
that Schizochytrium limacinum SR21 can be used to remediate waste streams from the biofuel industry as 
alternative nutrient sources in a sustainable and environmental friendly way with the optimal concentration 
being 48% (v/v), which promoted biomass productivity, lipid accumulation and DHA Yield, 49.2 g L−1, 8.47 g 
L−1 and 0.635 g L-1 respectively. Moreover the utilization of effluent digestate and a inorganic nitrogen source 
resulted in a substantial decline of 16 environmental impact indicators, 73-100% when organic nitrogen 
sources were replaced with 48% (v/v) effluent digestate. Although this study did not achieve to reach industrial 
production standards with regards to the DHA content, a further assessment of other culture parameters 
(nitrogen concentration, oxygen dilution, temperature) is needed in order to optimise DHA production.       
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