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A requirement for successful development of foods with a high omega-3 PUFA content is that lipid oxidation is prevented or at least delayed as long as possible. Unfortunately, the lipid oxidation and antioxidant (AO) mechanisms in multiphase food systems are very complex and many factors, among others, on the AO concentration in each region of emulsified system, can influence the rate and extent of lipid oxidation, as well as the efficacy of different AOs in such systems. Here we evaluated the effects of emulsifier concentration on the distribution of a series of gallic acid (GA) alkyl esters in intact food-grade emulsions composed of stripped fish oil, acidic water and Tween 80. A kinetic method based on the reaction between the hydrophobic 4- hexadecylarenediazonium ions (16-ArN2+) and AO was applied and the results are analyzed according to the pseudophase kinetic model.[1] The results show that: (i) a large fraction, >70%, of GA and its esters are located in the interfacial region, at I = 0.04; (ii) the fraction of AOs in the interfacial region of the emulsions does not correlate directly with the hydrophobicity of the AO; (iii) the effect of alkyl chain length on the reactivities of GA and its alkyl esters with the DPPH radical is minimal in homogeneous solutions of methanol; and (iv) the effects of hydrophobicity on the differential antioxidant efficiency of GA and its alkyl esters corresponds to differences in the percentage of AO in the interfacial region of the emulsion. The results obtained are basic to understand in the future how the polarity of the antioxidants may affect their efficiency in emulsified systems. Understanding the efficiency of antioxidants in inhibiting oxidation is crucial for designing and preparing better antioxidants. Thus, these compounds will help fish oil containing products to extend their shelf life and maintaining their nutritional and health properties.
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