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Addition of antioxidants (AOs) to food products is one of several strategies commonly used in the food industry to retard or inhibit lipid oxidation, which is a chemical reaction major that may occur at any stage of food processing and storage, causing a major food-quality deterioration. The efficiency of AOs depends on a number of other factors including the molecular properties of the AOs, the emulsifier and oil types and the environmental conditions (acidity, temperature, electrolyte concentration, etc .

Here we evaluated the effects of the hydrophile-lipophile balance (HLB) and emulsifier concentration on the distribution of three representative antioxidants: gallic acid (GA), propyl gallate (PG) and -tocopherol (TOC) between the aqueous, interfacial and oil regions of food-grade emulsions composed of stripped corn oil, acidic water and a mixture of the nonionic surfactants Tween 20, 40, 80 and Span20. The distribution of the antioxidants (AOs) is described by two partition constants, that between the oil-interfacial region, POI, and that between the aqueous and interfacial region, PWI, of the emulsions, which are determined in the intact emulsions from the kinetic analyses of the variation in the observed rate constant, kobs, for the reaction between the AOs and the hydrophobic 4-hexadecylbenzenediazonium ions, 16-ArN2+, with the emulsifier volume fraction.
 Results show that %AOs in the interfacial region of the emulsions does not correlate with the polarity of the antioxidant, so that GA and PG are predominantly located in the aqueous - interfacial regions of the emulsion rather that in the oil droplet interior, meanwhile TOC is mostly located in the oil-interfacial regions. A decrease in the HLB favors the incorporation of PG and TOC to the interfacial region of the emulsions but has a negligible effect on the fraction of GA in that region. An increase in emulsifier concentration promotes the incorporation of AOs to the interfacial region of the emulsions. Results should aid to understand how antioxidants are distributed in food-grade emulsions and their relative efficiency in inhibiting lipid oxidation.

