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During the manufacturing of fat containing food products, stirring is often applied. Although stirring is known to have a substantial effect on the crystallization behavior of fats, there is only a limited number of techniques available that allow to study the crystallization behavior of fats under continuous stirring conditions. Therefore the aim of the present work was to study the potential of an ultrasonic shear wave reflection (USWR) technique to monitor the crystallization behavior of cocoa butter under stirring conditions. As obvious from the name, the technique senses alterations in the characteristics of a sample as function of time by repeatedly recording the reflection of ultrasonic transversal waves at the interface between the sample and a plexiglass delay line. A previous study (Rigolle et al., 2016) showed that this technique specifically monitors the microstructural development, making it complementary to other conventional techniques that mostly monitor the primary crystallization. Another advantage is that this technique can be applied on-line because of the non-destructive character of low intensity ultrasonic waves.
In order to interpret the experimental data of the USWR technique, an inverse model was developed to derive quantitative parameters from the experimental results, and two principal fitting parameters, t1 and Kini, have been identified, providing information on the start and the initial rate of the microstructural development, respectively. This technique was validated by varying the stirring rate and by adding different lecithins to cocoa butter. A higher stirring rate led to a lower t1 and a higher Kini, implying a faster microstructural development. The addition of different lecithins had no significant effect on Kini, but samples containing a particular type of sunflower lecithin demonstrated a significantly smaller t1 value, suggesting a faster and possibly also different microstructural development. Interestingly, the different lecithins could not be distinguished by static DSC analyses, monitoring the primary crystallization, which suggests that the newly proposed technique can provide complementary information to other (more conventional) techniques that follow the primary crystallization. 
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