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Oxidation in fats and oils is an undesirable process whose control is one of the most important challenges in the food industry. Indeed, lipid oxidation products cause food deterioration in terms of aroma, texture, shelf life and colour. Moreover, the nutritional quality of foods may also be affected. Many chemical analyses are available to characterize and quantify primary and secondary lipid oxidation products. However, they are often based on hazardous solvents and are time-consuming. 
We have developed a novel, non-destructive experimental device based on thermal analysis allowing real time monitoring of lipid oxidation. This device measures the kinetics and enthalpy rate of the reactions occurring during the oxidation process by differential calorimetry analysis. Thermopiles (Peltier elements) measure the heat flux dissipated during the chemical reactions. The system is calibrated owing to the injection of a known heat flow from an electrical heat source thanks to an analytical modelling based on the use of the thermal quadrupole method. The oxidation reaction is characterized under different isothermal conditions (from 40 to 80°C). Our results based on 3 unsaturated oils (cameline, flaxseed and virgin oils) reveal that the enthalpy values are well correlated with diene formation measured by the conventional spectroscopic UV method. 
The developed device provides a rapid, sensitive, solvent-free and low cost method for the measurement of primary lipid oxidation compounds. The sample geometry (interfacial area between lipid phase and air) can be adapted. Up to 3 samples can be simultaneously examined owing to the parallelization of the thermopiles, so that this technique is particularly suitable for fast sample screening. This device opens new perspectives for the characterization of polyunsaturated edible oils in bulk phase. 

