Feasible technical and economic solutions for EPA production by Pythium irregulare using vinasse, wastewater, as main raw material
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Abstract 
Vinasse is a rich carbon source and low-cost feedstock produced in huge amounts from the process of ethanol production. In 2019, the Brazilian Ministry of Agriculture, Livestock, and Food Supply estimates growth of ethanol domestic consumption of 58.8 billion liters, more than double the amount recorded in 2008. This represents the annual production of more than 588 billion liters of vinasse, which is currently used as fertilizer in the sugarcane crop, due to its high concentration of minerals, mainly potassium. However, studies indicate some disadvantages such as the generation of Greenhouse Gas emission during vinasse distribution in the crop, as well as the possibility of contaminating the groundwater and soil. Therefore, the development of programs for sustainable use of vinasse is a priority. 
One profitable process is the bioconversion of vinasse into biocompounds such as lipids, by microorganisms. 
[bookmark: _GoBack]Promising high value-added lipids, for instance polyunsaturated fatty acids (PUFAS), with a predicted market of millions of US$, can be produced using vinasse as carbon source, to guide an innovative e feasible concept for sustainable production.
In this context, Omega 3 Eicosapentaenoic acid (EPA), a PUFA, not synthetized by humans but an important dietary supplement with a promising market, was produced by Pythium irregulare, an oleaginous Oomycete, able to accumulate large amounts of lipids, and the production was evaluated according to several technical and economic solutions and scenarios.
The results of this study showed a great alternative for EPA production applied to human consumption, considering different microbial bioreactors configuration, alternative extraction and refinement processes.
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