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Dr. Ing. 156 pages.

Physico-chemical properties of starch can be markedly altered by the addition of other ingredients.
Their effects are greatly dependent on starch types and concentrations, water contents, storage conditions (e.g.
temperature and time) as well as their types and concentrations. This research aimed to analyze physico-
chemical properties of cassava starch and its gel as influenced by sucrose and NaCl widely used as common
ingredients in a variety of processed foods. Investigations of swelling characteristic, pasting propertics,
rheological properties, gelatinization, retrogradation, freezable water, glass transition, x-ray diffraction and
textural properties of cassava starch suspensions and gels in various concentrations of sucrose solution (0, 10,
20 and 30%) and NaCl solution (0, 5, 10 and 15%) were performed. Swelling of cassava starch granules was
observed at a higher temperature in the presence of increasing sucrose and NaCl. Increasing concentration of
sucrose progressively shifted a pasting temperature of cassava starch to a higher temperature. When heated
in NaCl solution up to 10%, pasting temperature of cassava starch increased and then decreased as NaCl
concentration was further raised to 15% corresponding with rheological changes and gelatinization transition
temperatures. Trough, final viscosity and setback of cassava starch were also raised with respect to increasing
concentration of sucrose or NaCl. The maximum extent of retrogradation was observed in starch gels aged at
4°C, while significantly less change was found in sample aged at 25°C. Moreover, no retrogradation was
detected in all samples kept at -18°C. Sucrose tended to slightly promote retrogradation of cassava starch
aged at 4°C and 25°C whereas NaCl effectively prevented the retrogradation with increasing concentration.
Inhibition of starch recrystallization by NaCl was possibly contributed to partial ionic bonds of ions with
starch molecules and water. Glass transition temperature (Tg') of cassava starch gels was depressed and
decreasing amount of freezable water was detected progressively by both sucrose and NaCl. Sucrose tended
to increase, while NaCl slightly affected Tg' of cassava starch gels during storage. Hardness of starch gels
was also found to increase relatively with increasing retrogradation extent. These effects of sucrose and NaCl
on thermal transition and physico-chemical properties are of importance to the processing and properties of
starch-based products and can play major roles in the quality and storage stability of cassava starch containing

products.
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