Rheological characteristics of ozonated pectin dispersions
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The effect of ozone concentration (%w/w) on the rheological characteristics of pectin hydrocolloid solutions was investigated in this study. Pectin 2% (w/v) samples were ozonated at concentration levels of 0 (control), 24, 40, 56 and 78 mL.L-1 for 3, 5, 7 and 10 min at room temperature (20 ± 1.0oC) and a gas flow rate of 0.06 L.min-1 using an ozone generator. A significant reduction was observed in the apparent viscosity of the pectin dispersions after ozonation. The apparent viscosity of pectin dispersions was found to decrease a function of ozone concentration and processing time. Larger reductions in viscosity were observed at higher ozone concentrations. The effect of ozonation on apparent viscosity, flow behaviour index (n) and consistency index (k) of pectin was analysed using the power law model. Ozone treatment significantly affected the flow behaviour index (n) and the consistency index (k) of pectin dispersions. The n and k values followed the Weibull model. n values increased from 0.90 to 0.94 whereas k values decreased from 0.27 to 0.17 with an increase in ozone concentration from 0 to 78 mL.L-1. The dynamic rheological parameters for elastic moduli (a( and b() of the control pectin dispersions were lower than their viscous moduli parameters (a(( and b((). Depolymerization of a macromolecule is attributed to the oxidative destruction of β-D-glucoside bonds between units by the electrophilic attack on the C-H bond by ozone. Formation of free radicals due to ozone could also be attributed to degradation of the macromolecules. This study indicates that ozonation has a significant effect on the rheology of pectin dispersions and that due attention should be given before incorporating pectin in food formulations which are subsequently ozonated in food processing and preservation processes.

