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The olive oil composition is well known to be strongly influenced by the climatic conditions of the growing area, therefore, their chemical characterization is the first tool used for this purpose. Nowadays the attention to the sensorial characteristics given by the consumers, together with the need to obtain knowledge on the product behavior during different technological processes, make necessary not only the chemical characterization of the oils, but also the physical one. 
In this study, four extra virgin olive oils produced by olives collected in different locations of the region of “Sousse”, in the north of Tunisia, were analyzed to evaluate the effect of the different soil nature (clay, stony, brown, limestone and gypsum) on their physic-chemical quality. The use of the DSC technique for the measurement of the specific heat and the phase transition behavior, together with the viscosity measurement, were related to the fatty acid composition and the oxidative status, measured by means of peroxide value and Rancimat test.  
The saturation degree of the triglyceride fatty acids, well described by the DSC cooling and melting curves, was found to be related with the specific heat capacity measured by the same technique. Despite the specific heat capacities were similar for the triglycerides in their original physical state, an increasing of heat capacity with the saturation degree was registered, being also dependent from the polymorphic form of the fatty acid crystals as observed from the melting curves. The increasing of viscosity with the chain lengths of the fatty acids and the decreases of the instauration, in a direct relation with the oxidative status, was also observed. Significant differences were observed in most of the parameters between the olive oils produced from different agronomical conditions. 
The findings of this study showed that the physical evaluation of samples obtained under different agronomical conditions could be proposed as an useful tool for their characterization. In addition, the relation among chemical and physical variables was deeply evaluated and discussed.  

