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Annotation

The melting and crystallization of supercooled water in native and amorphous potato starches has been studied by means of differential scanning calorimetry. Starch is one of the most common biopolymers which belong to the class of polysaccharides. The dependences of the melting temperature (Tm) and heat (Qm) on the size of water clusters forming in the hydration shell of the starch molecules in the native starch with various humidity are observed. In the amorphous starch the size effect is shown only in the dependence of Qm on the starch humidity. The reasons, masking the size effect in the dependence of the Tm of water clusters in the starch with low humidity after its amorphization, are found.
In the study of the crystallization of water clusters both in native and amorphous starches the large hysteresis between Tm and Tcrys (at the same moisture content) is found. The presence of hysteresis is an additional evidence that the hydrated starch molecules are surrounded by water clusters of small sizes. It is established that the magnitude of the observed hysteresis depends essentially on the degree of hydration of the starch in the case of its native state and changes little in the case of amorphous one. The reason for such phenomenon is that after the destruction of native starch nanocrystals the starch becomes a glass system. Wherein the glass transition temperature of this system in the range of moistures studied lies far below not only the Tm of water clusters, but also their Tcrys. This is what determines the change in the molecular mobility of the biopolymer matrix after amorphization.
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