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Jatropha curcas L. is a small tree or shrub, native from Central America, belonging to the Euphorbiaceae family, which grows mostly in tropical and subtropical climates. In the last decade, Jatropha has attracted plenty of interest as a feedstock crop for biodiesel production, because of the high content of non-edible oil (27–45 % dry basis) in its seeds. This oil can be easily converted into biodiesel that meets American and European standards. The aim of this study was: (i) the optimization of the fatty acid methyl esters (FAME) production from Jatropha oil, using sodium methoxide as catalyst, via response surface methodology, following a central composite rotatable design, and (ii) to evaluate the feasibility of the enzymatic production of Jatropha FAME, using the sn-1(3)-regiospecific recombinant Rhizopus oryzae lipase (rROL) immobilized on ReliZyme OD403/S as catalysts. With this lipase, FAME and monoacylglycerols (MAG), an emulsifier for food industries, will be obtained, eliminating the problem of contaminated glycerol produced by chemical catalysis.
In chemical transesterification, temperature ranged from 26 to 94 ºC, the amount of sodium methoxide varied from 0.12 to 2.48 wt-% and the molar ratio methanol/oil from 0.95:1 to 11:1. The estimated yields of FAME of 90 and 100 % were obtained after 15 min, at 65 ºC, and 1.84 wt-% of catalyst, for molar ratios of 6:1 or 9:1, respectively. When rROL immobilized on ReliZyme OD403/S was used as biocatalyst, in solvent-free medium, at 30ºC, 3:1 methanol:oil molar ratio and 7 methanol additions, 65 wt-% of FAME and 20 % wt-MAG were obtained in only 3.5 hours. Thus, our results show that rROL seems to be a good biocatalyst for Jatropha biodiesel synthesis, as an environmentally friendly alternative to the conventional chemical process.

