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1. Introduction – Fossil fuels constitute the main source of energy in the world. Due to climate 

change and the energy crisis, there is an urge to find “green” and renewable substitutes for those pollutant 

sources. Biodiesel is a liquid fuel obtained from biomass’ lipids. The use of biodiesel leads to reducing 

greenhouse gas emissions compared to the use of conventional diesel [1], although the extension of the 

benefits depends upon the biodiesel production pathway. The most used feedstocks for biodiesel 

production in Europe are rapeseed and soybean oil [2]. These are edible oils, and their use as a feedstock 

causes pressure in the food supply chain, making alternative feedstocks, such as microalgae, fundamental. 

Microalgae are lipid-rich microscopic eukaryotic algae used in many and variable industrial applications 

such as ingredients to obtain food products and support to wastewater treatment processes. After use, 

biomass might become a residue, so its lipids could be used for a more sustainable biodiesel production. 

Traditionally, biodiesel is produced from the reaction between lipids (fatty acids or triglycerides) and 

alcohol (methanol or ethanol), catalysed by an homogeneous chemical substance including acids (mostly 

used in fatty acids esterification) or alkali (mostly used in triglycerides transesterification) [3]. However, 

these reactions lead to the development of acid/alkaline effluents. Using heterogeneous biological 

catalysts, such as enzymes, it is possible to avoid contaminated effluents, produce purer glycerol (a by-

product of the reaction) and simultaneously convert free fatty acids and triglycerides [3,4]. The high price 

of the biocatalyst is possibly the major inconvenience to this solution. The present work focuses on 

evaluating enzymatic biodiesel production using two microalgae species as feedstock. 

 

2. Experimental – Chlorella vulgaris and Aurantiochytrium sp. microalgae were provided by 

Allmicroalgae – Natural Products S.A. and were used for the experimental procedures. Lipids extraction 

was conducted in a 100 mL Soxhlet extractor using hexane for 8 h. Biodiesel was produced from the 

extracted lipids by enzymatic (lipase from Aspergillus orysae, Lipolase 100 L, activity ≥ 100,000 U/g) 

transesterification with ethanol in an orbital incubator for 24 hours at 35 ºC and 140 rpm. The effects of 

solvent (hexane) addition, ethanol amount (stoichiometric or in excess) and additional purification stages 

were evaluated. Biodiesel purity was determined by GC analysis using a Dani Master GC with a DN-

WAX capillary column of 30 m, 0.25 mm internal diameter and 0.25 μm of film thickness. The 

temperature setup was: 120 ºC at the start, rising at 4 ºC per min up to 220 ºC, held 10 min. 

  

3. Results and Discussion – Regarding the lipid content of the feedstock, C. vulgaris and 

Aurantiochytrium sp. had 1.02 %wt and 19.07 %wt (wet basis), respectively. From C. vulgaris, the very 

low lipid content and the high oil viscosity affected biodiesel production. Independently of the variable 

studied, biodiesel production with C. vulgaris led to a product with purities between 20 % and 30 %wt., 

making questionable its use for this purpose. The lipids extracted from Aurantiochytrium sp. showed a 

much lower viscosity, and due to the higher oil content and the reduction of mass transfer limitations, 

higher biodiesel purities are expected. 

 

4. Conclusions – Enzymatic biodiesel production from microalgae is expected to contribute to the 

development of more sustainable processes to replace fossil fuels. For that purpose, further studies should 

be carried out. 
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