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Understanding, quantifying and modelling the oxidative mechanisms in food is necessary to enhance the preservation of technological, sensory and nutritional quality of foods. “Staboxal” (Multi reactional modelling to enhance oxidative stability of foods) is a project supported by the Carnot Institute Qualiment® (label given by the French Ministry of High Education and Research). It aims to improve our understanding of oxidative mechanisms in several food matrixes including edible oils and to provide predicting models based on detailed reaction schemes. We focused on the scheme involving iron ions in Fenton reaction (oxidation of Fe(II) to Fe(III) thanks to hydrogen peroxide HOOH) which initiates a pool of reaction generating high levels of oxygenated free radicals. In edible oils, iron is assumed to be part of the reactions inducing the formation of alcoxy (LO°) and peroxy (LOO°) radicals from hydroperoxydes (LOOH) in a similar way as in Fenton reaction. To acquire the kinetic parameters of these reactions, it was necessary in a first time to study the hydroperoxide degradation separately from the complex lipid oxidation scheme.
Thus in the present work, the oil matrix was simplified using a very simple and non oxidizable medium composed of Miglyol®812 (triglycerides in C8 and C10). Reactive substances such as 13-hydroperoxide (enzymatically synthesized from linoleic acid), water or ferrous ions were incorporated and the hydroperoxide degradation was followed by HPLC-DAD at different temperatures (30 to 180 °C) and levels of dissolved oxygen (0 to 21%). Water contents were measured with a coulometric Karl-Fisher method.
The global thermal degradation of the hydroperoxide in absence of iron fitted an Arrhenius law. In the presence of added iron the disappearance of the hydroperoxide was increased. Quantification of some degradation products by HPLC-MS for the different conditions studied helped identifying the reaction mechanisms involved and the pathways initiated by the iron ions. Further studies will continue in increasing the complexity of the matrix by adding other reactive compounds such as free fatty acids, triglycerides, and antioxidants in order to become more representative of a real edible oil. 
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