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Lipid oxidation in oil-water-emulsions is inhibited by antioxidants. In O/W emulsions, the physical location of the antioxidant is effective major factor influencing the activity of free radical scavengers. This factor is highly dependent on the polarity of antioxidants. Tocopherols are the most important endogenous nonpolar free radical scavenging antioxidants in refined oil-in-water emulsions. Tocopherol homologues have different polarity because of their number of methyl groups. The aim of this work was to determine the effect of the Tween 20 (0.1, 0.5, and 1%) concentration on the partitioning behavior of α-, γ-, and δ-tocopherols and investigate how partitioning impacted the antioxidant activity of α- and δ-tocopherol in O/W emulsions during incubation at 37 °C. Increasing concentration of Tween 20 resulted in an increase in the aqueous phase concentration of all tocopherol homologues. At all added Tween 20 concentrations, the order of tocopherol concentrations in aqueous phase was δ- > γ- > α- tocopherols. Lipid oxidation rates were evaluated by lipid hydroperoxide and hexanal as indicators of primary and secondary oxidation products. Increasing Tween 20 concentrations enhanced the antioxidant activity of α- and δ-tocopherol in a concentration-dependent manner. The lag time of hexanal formation in the presence of α-tocopherol at a concentration of 35 μM was improved by 3-5 days as Tween 20 was increased from 0.1 to 1%. In O/W emulsions with δ- tocopherol at a concentration of 10 μM, the lag phase for hexanal increased to 2 to 8 days as Tween 20 was increased from 0.1 to 1%. Tween 20 micelles increase tocopherol partitioning and antioxidant activity more for polar δ-tocopherol than and α- tocopherols. Overall, these findings suggest that the Tween 20−tocopherol comicelles could form a reservoir of tocopherols that could replace oxidized tocopherols in the emulsion droplets to maintain an optimum level of antioxidants.



