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Antioxidant (AO) efficiency in emulsions depends on their concentration in the interfacial region, where oxidation is believed to be initiated. In this work, a kinetic method[1] that does not require isolation of phases was employed to estimate the distribution constants of a series of hydroxytyrosol (HT) esters (C1-C16 acids) of increasing lipophilicity between the oil, interfacial and water regions of stripped olive oil emulsions. The distribution of AOs in emulsions is described by two partition constants, that between the oil-interfacial region, POI, and that between the aqueous and interfacial region, PWI. Results show that at constant emulsifier volume fraction FI, the concentration of HT and its esters in the interfacial region do not correlate with their hydrophobicity but increases progressively with increasing chain length up to C8, beyond which it decreases. A similar trend was observed when measuring their efficiency in inhibiting the oxidation of the very same olive 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 nonlinear tendency in the AO efficiency with increasing AO hydrophobicity (the so called “cutoff effect”). An increase in the surfactant concentration (e.g., FI) promotes incorporation of AOs to the interfacial region. However, the addition of more surfactant in an effort to enhance their percentage in the interfacial region may result in a decrease in their efficiency because of the dilution effect. The results are relevant for interpreting the effect of lipophilization of AO on their activity and are crucial to the design of new AOs with increased efficiency.
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