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An emulsion is a heterogeneous dispersion of two immiscible liquids (e.g. water and lipid) wherein droplets of dispersed phase are encapsulated within continuous phase in the presence of surface-active agents (i.e. emulsifiers). With regard to the emulsion-based products extensively used in food, cosmetic, and pharmaceutical industries, lipid oxidation and microbial contamination have been considered as the major hazards in terms of safety for human consumption. Under the strategy for simultaneously controlling the aforementioned hazards, our research group conducted lipase-catalyzed acylation of an antioxidative tripeptide with antimicrobial lauric acid to produce a novel emulsifier with multi-functionalities. The tripeptide of which amino acid sequence is Ala-His-Lys (AHK) has been identified as an antioxidative peptide in enzymatic hydrolysates from egg-white albumin. On the other hand, lauric acid is a medium-chain fatty acid with a strong antimicrobial activities against a wide spectrum of food-borne pathogens. In order to produce the lauroyl AHK-tripeptide anticipated as an amphiphilic material with antioxidative and antimicrobial activities, AHK-tripeptide was chemically prepared by solid-phase peptide synthesis using standard Fmoc chemistry, and then enzymatic acylation with lauric acid was performed by employing immobilized lipase (Novozym®435). Based on ESI-LC-MS analysis of the synthesized products, the spectrum showed a molecular ion at m/z=537.3 [M1+H]+ corresponding to molecular mass of the lauroyl AHK-tripeptide. Furthermore, significant variables including organic solvent as a medium, substrate molar ratio ([tripeptide]:[lauric acid]), and reaction temperature were evaluated to increase conversion yield of the enzymatic acylation. As a result, 2-methyl-2-butanol was the most suitable medium and the optimum conditions were found to be 1:4 (substrate molar ratio) and 65°C (reaction temperature) for the lipase-catalyzed acylation.


