High zero-shear viscosity of gum extracted from Ocimum basilicum L. seeds: Effect of concentration and temperature on rheological properties
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Abstract

Basil seed (Ocimum basilicum L.) has reasonable amounts of gum with interesting functional properties which is comparable with some commercial food hydrocolloids such as xanthan. Steady shear flow behavior and viscoelastic properties of basil seed gum (BSG) were investigated in concentrations of 0.1-2% (w/w) and temperatures of 5-85°C. Time-independent rheological models such as Power law, Herschel-Bulkley and Casson were used to characterize rheological data in shear rates of 1-1000 s-1. The effect of temperature on the consistency coefficient (k) and flow behavior index (n) was evaluated.  To describe flow behavior of BSG in broader range of shear rates (0.001-1000 s-1), Carreau and Cross models were used. Temperature dependency of apparent viscosity was evaluated using an Arrhenius model. Frequency sweeps were performed in the range of 0.01-100 Hz at 20°C. Temperature sweep of BSG solutions were performed in amplituite gamma 0.5% and frequency of 1 Hz. Gel-like mechanical spectra of BSG is similar to xanthan behavior. Temperature sweep of BSG solutions showed development of gel formation in BSG with temperature. Comparison of steady shear viscosity with the complex viscosity of BSG as a function of shear rate and angular frequency (Cox-Merz rule) showed that the complex viscosity of BSG solution is higher than its steady shear viscosity. The most interesting phenomenon is the higher zero-shear viscosity of BSG than xanthan in the same concentration which is important in sauces, salad dressings and some other food products.
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