Effect of calcium chloride on the glass transition of condensed starch systems
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Condensed potato starch–calcium chloride systems were prepared and their structural properties reveal a thermally induced glass transition. Starch material preparation included hot pressing at 120 °C for 7 min to produce extensive starch gelatinisation. Materials exhibited a range of moisture contents which corresponded to relative humidity of 11 and 75 %. Salt addition was to 6.0 % in formulations. Characterisation included dynamic mechanical analysis in tension, modulated differential scanning calorimetry, Fourier transform infrared spectroscopy, environmental scanning electron microscopy and wide-angle X-ray diffraction. Experimental conditions ensured the development of amorphous matrices that exhibited thermally reversible glassy consistency. Both moisture content and addition of calcium chloride contributed to mechanical strength and glass transition temperature of the starch materials. Calcium ions interact with chemical moieties of the starch chain to alter considerably structural properties, as compared with the starch-water matrix.
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