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Phenolic antioxidants protect lipids against peroxidation - a free radical chain process unfavourable for living cells, food, cosmetics and drugs. Antioxidant action can be enhanced when co-antioxidant is present (the synergistic effect), however, mechanism of synergy in many cases is unclear. We studied antioxidant action of some (poly)phenols (flavonoids, flavonolignans, catechols) and an analogue of α-tocopherol in micellar methyl linoleate systems of different pH. The progress of peroxidation of was monitored by Clark-type oxygen electrode. The results (taken together with the octanol-water distribution coefficients, O-H bond dissociation enthalpies, oxidation potentials, and kinetic data for homogeneous systems)1,2 suggest that mechanism of action of phenolic antioxidants with 3-OH enol group3 and/or catechol (ortho-dihydroxyl) depends on protonation/deprotonation. In ionisation supporting environment two non-exclusive mechanisms  contribute to overall kinetics: Sequential Proton-Loss Electron-Transfer mechanism (SPLET) and Hydrogen Atom Transfer (HAT). We observed three types of behavior:  (i) synergy, (ii) additive effect, and (iii) antagonism, depending on protonation/deprotonation of a phenolic co-antioxidant. The synergy (effect i) includes either sparing (for antioxidants with 3-OH group) or regeneration (for antioxidants with catechol moiety) of α-tocopherol analogue. The additive mechanism (effect ii) relies mostly in individual action, and antagonism (iii) – in regeneration of a less active co-antioxidant by α-tocopherol analogue or coexistence of a prooxidative effect.
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