Effect of ozonation on physicochemical, thermal and structural properties of wheat starches
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Abstract

Within the food industry ozone is widely employed in various food processing operations. Ozone is a powerful oxidant that reacts with most substances at ambient temperature and residual ozone decomposes to nontoxic products making it environmentally friendly. This study investigates the effect of ozonation on the physicochemical, thermal and structural properties of bread wheat starch samples, with a view to replacing traditional chemical agents. Physicochemical properties of amylose, amylopectin content, swelling power and light transmittance were measured. Pasting profiles (rapid visco-analysis), thermal properties (differential scanning calorimetry) and structural changes (scanning electron micrography) were also studied. During ozonation a significant decrease in amylopectin from 78 % to 75.5 % was observed with increasing treatment. This may be due to an increase in carboxyl and carbonyl content found during ozonation. Ozonation significantly decreased the swelling power from 21.8 g/g (control) to 19.2 g/g (10 min) with an increase in solubility from 2.7 % to 4.5 % at the highest processing conditions employed. Light transmittance of ozonated starch samples were found to increase (15 %) with treatment time. Rapid visco-analysis showed higher peak viscosity, breakdown, final viscosity and a lower pasting temperature (74.2 oC). The thermal properties of onset and peak temperatures increased to 55 oC and 60 oC respectively. In addition, the micrographs indicated that ozonation caused some surface damage resulting in broken and distorted small starch granules. This study indicates that ozonation can be employed for modification of starch physicochemical properties and is a possible alternative to chemical oxidative agents.
