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Synthesis of esters catalyzed by lipases has been already described for more than 50 flavor compounds. In principle, the process can be performed in a reaction system consisting of appropriate amounts of alcohol and carboxylic acid in the presence of organic non-polar solvents. However, the elimination of solvents is technically feasible and offers significant cost savings. In addition, solvent free systems facilitate downstream processing, avoid solvent toxicity and are particularly interesting in the food industries, where severe regulations exist for solvent uses. 

The objective of this work is to evaluate the performance of experimental preparations of immobilized lipase for the synthesis of flavor esters in solvent free systems. Reaction mixtures of alcohol (butanol) and organic acids (C4 to C12) were incubated with experimental preparations of immobilized lipase onto styrene-divinylbenzene copolymer (STY-DVB) and controlled pore silica (CPS), for a maximum period of 72 hours at 40(C and shaking. For each immobilized preparation, a full two-factorial design was used to study the influence of the carbon chain length (C4 to C12) and the biocatalyst concentration (10 to 30%) on the esterification yield and productivity. The use of molecular sieves was found to be essential for removal of the water formed during the reaction. Data were analyzed by Statgraphics software version 6.0 and mathematical models were proposed that represent the ester yield in the experimental region studied.  

In the case of the lipase immobilized on STY-DVB, the ester formation was strongly influenced by both variables. The reaction was maximized (63%) for acyl donors with long carbon chain C12 (lauric acid) and enzyme concentration of 10%, corresponding to a productivity of 1.4 grams of butyl laurate/ mL.h. For the lipase immobilized on CPS, only the biocatalyst concentration was statistically significant (p <0.01). Higher yields were obtained for the system butanol and octanoic acid and biocatalyst concentration of 20%, which gave productivity in the order of 1.2 grams of butyl octanate/ mL.h.  

