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Free radicals formation is involved in the development of many diseases such as cancer or diabetes. Oxidation of food products causes the formations of those free radicals. Therefore we are interested in the oxidation mechanism of the main fatty acids constituting oil products during digestion, namely focusing on linoleic acid. We studied its oxidation using micellar electrokinetic chromatography (MEKC) methods for the separation and analysis of lipid derivatives¹. Autooxidation of linoleic acid was performed either pure or mixed with oleic acid (60:40 w/w). The separation procedure was optimized (borate buffer 20 mM with 2,4% of acetonitrile in micellar medium (SDS) 15 mM, 25 °C, voltage 30 kV, current 300 µA, power 0,9 W, capillary length 57 cm, inner diameter 0,5 mm, capillary electrophoresis Beckman Coulter), leading to the separation and characterization by UV of the fatty acid (max absorbance at 196 nm) and their major oxidation products: hydroxide and hydroperoxide (max absorbance at 234 nm) (see Figure). Several kinetics allowed to contrast the evolution of oxidation. While the oxidation of the linoleic acid in the mixture is very slow, almost stable over time, the  oxidation of pure linoleic acid is much faster. These experiences may suggest a possible role of oleic acid as antioxidant. We could successfully set up an optimized method for the separation and quantification of the oxidation products of fatty acids. This will enable us to investigate the detailed mechanism of lipid oxidation in different conditions, specially focusing on the action on antioxidants.
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Figure : Electropherogram model for oxidation products separation
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¹ Otieno, A. C. and Mwongela, S. M. Analytica Chimica Acta 2008, 624, 163

