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Substructured fat powders and fat systems are obtained by co-spraying of food fats and fractions thereof. In order to generate substructured fat powders, emulsions are produced with low emulsifier concentrations.
These emulsions have to be stable for a short time frame (only 1- 10 minutes) while being pumped from the in-line rotor-stator emulsification device to the spraying nozzle. These emulsions are then sprayed into a liquid nitrogen cooled spray chilling tower and chilled to temperatures ranging from -40 to 10°C at very high cooling rates (20 – 80 K/s). As soon as the emulsions are have been sprayed into the chilled atmosphere, the fat solidifies and forms a solid network stabilizing the water droplets. As of this point, we are not handling a water-in-fat emulsions, which is prone to separation, any more, but solid, substructured food fat particles which are generally stable without emulsifiers.
Goal of this work was to find an optimum emulsifier type and concentration, allowing to generate food emulsions that are metastable during the passage from the emulsification device (rotor-stator) to the spraying nozzle.
Depending on the cooling rate applied, differences in the obtained polymorphic modification of the fat powder can be observed. The polymorphism was analyzed by Differential Scanning Calorimetry, X-ray Powder Diffraction and Flash DSC (Vanden Poel, 2012; Van Herwaarden, 2011). Flash DSC allows to crystallize fat samples at very high cooling rates (up to -4000 K/s compared to -1 K/s in conventional DSC) and very high temperature resolution (time resolution of 1 ms).
Using this new technique, it is possible to accurately measure and mimic high cooling and heating rates applied during spray chilling of food fats.
Polymorphic modifications generated by spray chilling of palm fat and cocoa butter was analyzed at different heating rates. Additionally, the influence of emulsified water droplets and emulsifier type on the speed of crystallization and polymorphic modifications obtained was characterized.
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