Optimization of Enzymatic Synthesis of Hexyl Laurate by Response Surface Methodology
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ABSTRACT
The definition of the emollient on the cosmetics is that “ toiletry consisting of any of various substances resembling cream that have
a soothing and moisturizing effect when applied to the skin” . The emollient is often added in the products for skin protection, which
makes the skin feel gentle and comfortable. The skin protection are very important in the cosmetics, and it has wide applications. At
present, the fatty acid, alcohol and ester used in the cosmetics were hydrolysed from the oil and wax of animals and plants origin.
The ester can be produced by resting fatty acid and an alcohol of low molecular weight. For example, isopropyl myristate and hexyl
laurate have the characteristic of emollient. According to currently available references, most of them used esterification of the short
chain fatty acid with alcohol using lipase. The esterification of the long chain fatty acid with the lipase is quite limited in the
literature. Currently, industries carried out esterification of the long chain fatty acid through chemical processes. The ability for
immobilized lipase from Rhizomucor miehei (Lipozyme IM77) to catalyze the direct esterification of lauric acids and 1-hexanol in
solvent-free environment was investigated in this study. Response surface methodology (RSM) and 5— level- 4— factor central
composite rotatable design (CCRD) were employed to evaluate the effects of synthesis parameters, such as reaction time (10— 50
min), temperature (45— 85 ° C), enzyme amount (10— 30 mg), pH memory(5— 9) on percentage molar conversion of hexyl laurate
by the direct esterification. The results showed that temperature and enzyme amount significantly affected the percent molar
conversion of hexyl laurate in the solvent system. Based on ridge max analysis, the optimum synthesis conditions with 90.0% molar
conversion were: reaction time 74.8 min(J 47.8 ° C[ enzyme amount 45% and substrate molar ratio (1.5:1). In solvent-free system,
results showed that percent molar conversion of hexyl laurate affected by temperature] time and enzyme amount. Based on ridge
max analysis, the optimum synthesis conditions with 69.7% molar conversion in the solvent-free were: reaction time 40.6 min,
temperature 58.2 ° C, enzyme amount 25.4 mg, and pH memory 5.9.
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