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An emulsion can be defined as a heterogeneous dispersion of two immiscible liquids (e.g. water and lipid) wherein droplets of one phase (dispersed or internal phase) are encapsulated within another phase (continuous or external phase) in the presence of surface-active agents (emulsifiers). For 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 has performed lipase-catalyzed esterification between lauric acid and erythorbic acid to produce a novel multifunctional emulsifier with antibacterial and antioxidative activities (Food Chemistry 129: 59-63). The objective of the present study was to assess the multi-functionalities of erythorbyl laurate and to determine its effective concentration for practical application.
Emulsifying activity of erythorbyl laurate was confirmed by evaluating interfacial characteristics including surface tension and foaming ability. Compared to surface tension of 1% (v/v) DMSO solution as a control (73.0 mN/m), surface tension of ascorbyl palmitate, Tween 20, and erythorbyl laurate decreased to 46.5, 37.6, and 34.5 mN/m at critical micelle concentrations. Erythorbyl laurate showed the similar foaming capacity to Tween 20 without significant difference (p<0.05), but its foaming stability (24.3 hr) was 3 times higher than Tween 20 (8.0 hr).
In thermally accelerated oxidation, concentrations of lipid peroxides produced in Tween 20- and erythorbyl laurate-stabilized emulsions were 27.44c, and 0.11a meq/kg oil, respectively, after 8 days of incubation, which indicated that the erythorbyl laurate could retard the lipid oxidation in the emulsion model. Furthermore, considering the fact that antioxidative moiety of erythorbyl laurate was located at the interfacial area of emulsion, the application of erythorbyl laurate (i.e. an emulsifier with antioxidative activity) could be a more effective alternative to the simple mixing of emulsifier and antioxidant for prevention of lipid oxidation in emulsions.
From the results of susceptibility screening (spot-on-lawn assay), erythorbyl laurate showed growth-inhibitory effect on Gram-positive pathogens such as Listeria monocytogenes and Staphylococcus aureus, while it had no significant difference compared with negative control against Gram-negative microorganisms. Minimum inhibitory concentration and minimum bactericidal concentration of erythorbyl laurate were determined by broth micro-dilution method, leading to significant increase in lag time (Δλ) and decrease maximum specific growth rate (μmax) of Gram-positive bacteria compared to a control group without treatment of erythorbyl laurate. The antibacterial mechanism of erythorbyl laurate was revealed by the Live/Dead BacLight assay based on propidium iodide dye that enters the cell and stains cellular DNA only if the membrane is damaged and abnormally permeable. As a result, exposure of S. aureus to erythorbyl laurate resulted in cytoplasmic membrane rupture, and this phenomenon was confirmed by morphological analysis using EF-TEM.

