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The efficiency of antioxidants (AOs) in emulsions depends on both their chemical reactivity towards the radicals and their concentration at the reaction site, which is believed to be the interfacial region. The physical impossibility of isolating the interfacial region from the aqueous and oil ones makes that the distribution of AOs needs to be assessed in the intact emulsions. Our group has developed a new kinetic method, based on the reaction between a hydrophobic arenediazonium ion with the AOs, to determine their partition constants in the intact emulsions and hence their distributions. The results are interpreted on the basis of the pseudophase kinetic model and has been tested successfully in ionic, zwitterionic and neutral emulsions prepared with edible oils (corn, olive), and different emulsifiers (Tween, Span) and AOs under different experimental conditions (acidity, temperature,) providing an innovative, robust and feasible solution to the problem of modeling and determining distribution of AOs in emulsions. 

Recent results from our group show that at constant emulsifier volume fraction, the concentrations of gallic acid (GA) and propyl, octyl, and lauryl gallates (PG, OG, and LG, respectively) and their efficiency order follow: PG > GA > OG > LG, in the interfacial region of stripped corn oil emulsions. These results strongly support the idea that the efficiency of an AO correlates with its fraction in the interfacial region and provides a molecular interpretation of the the nonlinear tendency in the AO efficiency with increasing AO hydrophobicity (“cutoff effect”). The “cutoff effect”, has been observed not only in food emulsions but also in AO biological activity (antimicrobial, cytotoxicity, etc.), and is contrary to the predictions of the “polar paradox”, a term first coined by Porter to correlate the AO efficiency with AO molecular properties. 

