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Ester Synthesis Catalyzed by Mucor miehei Lipase Immobilized onto Polysiloxane-Polyvinyl Alcohol Magnetic Particles
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Mucor miehei lipase was immobilized onto polysiloxane-polyvinyl alcohol magnetic particles (POS-PVA) with high activity. The performance of the resulted immobilized biocatalyst was evaluated on the synthesis of flavor esters using heptane as a solvent. The reaction was conducted by mixing an immobilized lipase with appropriate concentrations of the starting materials (alcohols and organic acids) in a 20-mL batch reactor with shaking at 37(C, and the reactants consumption and/or product formed were monitored by gas chromatography analysis. The effects of organic acid/alcohol molar ratio, enzyme concentration, reactants carbon-chain length and the alcohol structure were determined on the reaction rate. 

Ester synthesis was maximized for substrates containing organic acid in excess and biocatalyst concentration greater than 15% (w/v) of total weight reactants. The biocatalyst selectivity for the carbon chain length was found to be different concerning the organic acids and alcohols. High reaction rates were achieved for organic acids that had 8 or 10 carbons whereas increasing in length of the alcohol carbon-chain from 4 to 8 carbons gave much lower esterification yields. Optimal reaction rate was determined for the synthesis of butyl octanate (12 carbons). The rate of synthesis was also dependent on the alcohol structure, with maximum activity occurring for primarily alcohol. Secondary and tertiary alcohols decreased the reaction rates in more than 60%.   

