CALORIMETRIC MANIFESTATION OF GLASS TRANSITION IN DIFFERENT CLASSES OF BIOPOLYMERS AT PRESENCE OF SMALL QUANTITIES OF THE FREE AND BOUND WATER 
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Up to now it is reliably established that denatured biopolymers of the most various classes are capable to pass in a glassy state at a certain ratio of humidity and temperature. Calorimetric manifestation of glass transition in denatured proteins and the nucleic acids, looking like a characteristic jump of thermal capacity, was in detail investigated by authors of the present report within last 15 years. By us also it has been established that the glass transition in native biopolymers is displayed not so identically. In the present work two extreme cases when glass transition of a biopolymer in dependence on the water content in it occurs in two temperature regions divided in tens of degrees and coinciding with melting processes of two types of the ordered structures, existing in system native biopolymer-water, are considered. In case of a small quantity of the water connected with biopolymer there is an imposing of glass transition and melting of the residues of native biopolymer structures that calorimetrically is manifested as a summary of thermal capacity jumps corresponding to these processes. 
In other case, when in system biopolymer-water there are the first ((5 %) percents of free water, the region of vitrification of biopolymer itself coincides with temperature region of ice melting. Melting of a minimum quantity of free water for all classes of biopolymers is manifested in the form of a small endothermic maximum, whose temperature, Tmax, is below than melting temperature, Tm, of volume water. It was found that Tmax is always above in denatured state than in native one. With growth of quantity of free water Tmax both in native and denatured biopolymers raises, approaching to Tm of volume water. The received results, apparently, are reflexion of the melting of small water clasters, dispersed in biopolymers. The process of thermal destruction of biopolymer native structures leads to the reorganization of water clasters, to the increase in their sizes and, accordingly, to the growth of their melting temperature.

