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Omega-3 polyunsaturated fatty acids (PUFAs) are classified as essential fatty acids. However, edible oils are particularly sensitive to oxygen and are therefore subject to oxidative degradation initiated by heat, light, and trace metals leading to a deterioration of the organoleptic properties. Synthetic phenolic antioxidants, like butylated hydroxyanisole (BHA) and butylated hydroxytoluene (BHT), are widely used in order to protect PUFAs. Nevertheless, due to an increased safety concern for synthetic antioxidants from the consumer side and a strong push to replace them by natural alternatives, the challenge is to find new natural phenolic antioxidants, with equal or greater efficiency. It is in this context that we studied new natural polyphenols and classical antioxidants in order to evaluate their antioxidant capacity using theoretical and experimental methods. 

First of all, the 2,2-diphenyl-1-picrylhydrazyl (DPPH˙) test is used to predict the antioxidant efficiency of phenols. This experimentation is based on the kinetic rates of hydrogen transfer reaction from phenolic antioxidants to the stable radical. Various kinds of solvents are used to differentiate kinetic solvent effects. Furthermore, measurements of oxygen consumption during the autoxidation reactions of edible oils rich in omega-3 are carried out under oxygen pressure with a new device: the PetroOxy. This test offers insight into induction period and oxidation rate in presence of antioxidants. Finally, the results obtained are compared to the thermodynamic data such as the Bond Dissociation Energy of phenolic bond (O-H) calculated by density functional theory calculation. This DFT calculation permits to build a scale of reactivity in vacuum. Surprisingly, this work highlights really good correlations between the different parameters.

