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Lipid oxidation is strongly influenced by interfaces between oil and water.  Factors affecting the physical properties (e.g. thickness and charge) and the chemical composition (e.g. prooxidants and antioxidants) of the water-lipid interface are strongly associated with oxidation kinetics.  Bulk oils contains both water and surface active materials such as phospholipids, glycerol esters, free fatty acids and antioxidants which spontaneously formation association colloids such as reverse micelles.  Both dioleoyl phosphatidylcholine (DOPC) and dioleoyl phosphatidylethanolamine (DOPE) will form association colloids in stripped vegetable oils with critical micelle concentrations (CMC) ranging from 650-1100 umol/kg oil.  Combinations of DOPC and DOPE decreased the CMC to 150 umol/kg oil and the combination of DOPC, DOPE, oleic acid, diacylglycerols and stigmasterol further decreased the CMC of 20 umole/kg oil. Structures formed by DOPC and DOPE increase oxidation rates in comparison to bulk oil containing equal concentrations of the butyric acid form of the phospholipids.   The butyric acid forms of the phospholipids are not able to form micelles indicating that it was association colloids and not the phospholipid head groups that increased oxidation rates.  Association colloids alter the reactivity of metals and effectiveness of antioxidants.  Metal chelators such as desferroxamine are more effective in the presence of the association colloids.  The effectiveness of both a-tocopherol and Trolox were altered by the association colloids.  The effect was greater for the more polar Trolox because it was able to concentrate at the water-lipid interface.  This could help explain polar paradox observations where polar antioxidants are more effective in bulk oils than non-polar antioxidants.  Overall, these data indicate that association colloids are important factors in lipid and antioxidant chemistry in bulk oils.

