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Lipases are versatile biocatalysts applied industrially e.g. for the synthesis of chiral intermediates, the manufacturing of margarine and omega-3 concentrates for food application and the production of emollient esters for the cosmetic industry [1,2]. Biodiesel synthesis made by an immobilized lipase of Candida antarctica show good advantages compared to the chemical way [2,3]. Furthermore lubricants and other technical esters are synthesized with good yield via lipase catalysis [4].
Here we present the biocatalytic synthesis of emollient and lubricant esters in good yield and purity by esterification and transesterification approaches with lipases. We were able to utilize non-immobilized enzymes dissolved in deep eutectic solvents (DES) in a two phase system consisting of the lipidic substrate phase and the hydrophilic solvent phase. DES are non-volatile solvents consisting of a quaternary ammonium salt and a hydrogen bond donor, as e.g. a mixture of choline chloride and urea with an eutectic melting point of 12°C [5]. It was shown already that several enzymes including lipases exhibit activity in DES though they consist of strongly denaturing urea [6,7].
In our study the biocatalytic reaction in DES was compared to other solvent systems and the differences in reaction velocity and equilibrium conditions for non-immobilized lipase A and lipase B from Candida antarctica were analyzed. Optimized reaction conditions were elucidated for the synthesis by varying e.g. substrate to solvent ratio, water content, lipase concentration and temperature. Purification can be done by simply separating the phases and washing or refining the final ester, thus making the synthesis industrially feasible.
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