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Chocolate is a composite material with a lipid matrix containing the other solid ingredients (sugar, milk and cocoa particles). The crystalline state and melting behavior of fat determine important structure and texture parameters of the product. In fact, control of fat crystallization during the process is essential to ensure the quality of the final product. Fats are mainly composed of triacylglycerol molecules. These complex molecules are polymorphic. Depending on the cooling conditions they crystallize under various crystalline forms. The formed polymorph affects properties of the fat like its structure (quantity of solid present as a function of temperature, crystal network) and its physical stability (possible polymorphic retransformations).

DSC is a key tool for the study of the crystallization properties of lipids in food products and in chocolate in particular.  It allows determination of the thermodynamic characteristics as well as the kinetics of crystallization of each polymorphic form. These are essential data to control the formation in the desired timescale of the desired amount of crystals in the right polymorphic form.

Calorimetric data may also be used to determine parameters necessary to do modeling and to predict crystallization as a function of the cooling conditions. 

In a third part, we will see that DSC alone is not sufficient to obtain a complete understanding of the crystallization properties of lipids. It must be coupled with other techniques like X-rays and microscopy. An example will be presented of simultaneous DSC and X-rays synchrotron measurements to obtain the polymorphism of complex fats.
































