Freezing Bound Water Restrained by Gum Arabic.
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Water molecules coexisting with biopolymers, such as polysaccharides, are known to be categorized into three kinds, non-freezing, freezing bound and free water. The non-freezing water shows no first-order thermodynamic transition and the amount depends on chemical structure of biopolymers, especially number of hydrophilic groups.  Freezing bound water shows the first order transition, however, the transition behaviour is different from that of free of water.  In previous studies, it was found that freezing bound water takes an important role in functional feature of biopolymers, such as biocompatibility. Gum Arabic (GA) is a unique polysaccharide and is widely used as thickener in food and pharmaceutical fields. It is known that total amount of bound water (summation of non-freezing and freezing bound water) of GA is similar to that of other functional polysaccharides, however, the amount of freezing water markedly depends on water content, thermal history and measurement conditions.  In this study, thermal behaviour of freezing bound water restrained by GA molecules have been paid special attention in order to elucidate unique behaviour of GA molecular assemblies.  It is found that molecular equilibration takes place by repeating thermal loading and that stabilizing process can be followed through the variation of freezing bound water. Morphological observation was also carried out using atomic force microscopy.

