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 Resumo:  

The current method used in biodiesel production is the transesterification of vegetable oils or 
animal fats with methanol by homogeneous alkaline catalysis (KOH or NaOH). However, this 
process has a few drawbacks such as production of a glycerol by-product with high content of 
impurities, and requirement of refined vegetable oils, which are expensive. The use of lipases 
as  catalysts is an alternative to the problems of chemical catalysis and, at the same time, offer 
the possibility to employ low-cost acid oils (e.g waste oils, vegetable acid oils) for biodiesel 
production. However the high cost of this biocatalyst constrains its industrial application for 
production of commodities like biodiesel. The aim of this study was to investigate the use of 
lipases from Rhizomucor miehei produced by solid state fermentation (SSF) in oilseed cakes as 
biocatalysts for biodiesel production. The production of lipases by SSF is a possibility to add 
value to these oilseed cakes, that are generated in large scale in Brazil and that are considered 
as agricultural wastes. The use of solid enzymatic preparations (SEP) as catalyst of the 
reactions reduces the cost, since steps of extraction and enzyme purification are not necessary. 
The fermented solid was produced by SSF in cotton seed cake, since the cotton oil is third most 
used raw material for  biodiesel production in Brazil. The potential of the SEP was studied in 
esterification reactions using oleic acid and ethanol or methanol. Esterification reactions were 
carried out in closed 20 mL batch reactors magnetically stirred and thermostated. At fixed 
intervals, triplicates samples of 100 µL were removed from the medium, dissolved at 
acetone/ethanol 1:1 (40 mL) and residual fatty acids were analyzed by titration with NaOH 0.04 
mol.L-1 in order to obtain the conversion of the oleic acid into ethyl or methyl ester. After 4h, the 
conversion attained for ethanol was 85% using a molar ration ethanol:oleic acid of 2:1 and 20% 
(m/m) of biocatalyst, at 40°C. In reactions carried out with methanol conversions of 87% were 
attained in a molar ratio methanol:oleico acid of 1:1 and 20% (m/m) of SEP, at 40°C. The low-
cost biocatalyst used in this study was able to catalyze esterification reactions to produce 
biodiesel and represents an interesting alternative to make the enzymatic biodiesel production 
economically feasible. 
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