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OBJECTIVES: Black soldier fly larvae (Hermetia illucens) have been attracting research attention 

due to their nutritional composition, which has a high content of proteins and lipids, with the latter 

being the second highest of its macronutrient contents. Supercritical fluid extraction (SFE) has 

many advantages, and importantly among is that it does not leave toxic residues in the extracts and 

so is characterized as a green and clean extraction process. Furthermore, the product obtained can 

be directly applied in cosmetics, drugs and foods, depending on its composition. Different 

methodologies for extracting these lipids have been applied, among them, extraction with 

supercritical CO2 (scCO2) stands out. Our objectives were to investigate the different conditions 

of SFE with scCO2 without and with ethanol as cosolvent in order to compare the yields and the 

antioxidant activities and tocopherol contents. 

METHODS: The optimized extraction conditions employed in SFE were 30 MPa and 60 °C and 

a flow rate of 10g of scCO2/min. In the extractions with cosolvent, 10% of ethanol was used in 

relation to the mass of CO2. Antioxidant activity was determined by methods employing DPPH• 

free radicals and ABTS•+ radical stabilization, and tocopherol content was determined by HPLC. 

RESULTS: The extraction yields without and with co-solvents were 32.23% and 36% 

respectively, which represents 95% and 106.1% recovery of the oil present in the flour. Obviously, 

the extract obtained with ethanol, as a polarity modifier, extracted other polar compounds, which 

explains why the percentage result is greater than 100%. The antioxidant activities in the oils, 

determined using free radicals of DPPH• without and with cosolvent, were 6.15 and 8.57 µg Trolox 

Equivalent (TE)/g of oil, respectively, and radical stabilization ABTS•+ resulted in 0.5 and 2.03 

µmol TE/g of oil. In both cases, the oil obtained had a higher content of minor compounds due to 

the use of cosolvent and showed greater antioxidant activity. Black soldier fly larvae oils obtained 

with and without ethanol as a co-solvent had a total tocopherol content of 69.0 and 74.0 mg/kg, 

respectively, a high vitamin E content. Vitamin E also has the function of inactivating oxidative 

reactions and strengthening the immune system. 

CONCLUSION: When compared to vegetable oils, these oils showed higher antioxidant activities 

than some plant sources. Antioxidant properties are increasingly gaining importance due to their 

ability to delay aging; hence the importance of their evaluation. Given these characteristics, soldier 

fly larvae oils are a potential raw material for cosmetic products. 
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