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Abstract
This presentation provides an overview on phase change in food systems
with a focus on crystallization. Crystallisation lies in two major phenomena,
nucleation and crystal growth. Nucleation is effective once stable clusters of
molecules or atoms constitute nuclei. The stability of nuclei is directly linked to
their size and also to supercooling or supersaturation. Crystals grow from
nuclei. Nucleation and growth occur simultaneously as long as the
supercooling or the supersaturation exists. Either nucleation or growth may be
predominant over the other; this will impact the size distribution and also the
shape of the crystals. After providing a background on the fundamentals of
crystallisation, two focuses will be proposed.
A focus will be provided on the impact of electrical disturbances on the
phase change of water in food systems. Static electric field permits to reduce
supercooling; example on model aqueous solutions and on real food systems
will be presented. More recently, it has been observed that radio-frequency
and microwaves were able to reduce the size of ice crystals in frozen meat;
examples will be presented including images of the microstructure of frozen
systems.
An outlook will be proposed to based on the proposed examples.
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Abstract
This presentation is a summary of the PhD of N. Hesso (2014) on
reformulation of cake using selected pregel starch. Based on a multiscale
approach, different techniques including DSC, XRays diffraction, NIR, CLSM
have been used to better understand the interactions between ingredients
and the impact of storage temperature on the kinetics of staling. Opposite to
bread, cake staling is accelerated at higher storage temperature (20°C vs
4°C). Pregel starch permits to obtain softer texture; however, the batter to
crumb transition is shifted which affects to oven rise and the final cake
porosity.
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