Effect of NaCl, CaCl2 and Na2HPO4 on rheological properties of seed husk of Plantago ovata L.
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Seed husk of Plantago ovata L. (psyllium) is a mucilaginous material that contains approximately eight times more soluble fiber than oat bran on a per weight basis and is known as an excellent dietary source of both soluble and insoluble fibers. At low concentrations psyllium is capable of making thick solutions. In this study, rheological properties of 0.4 % (w/w) aqueous solutions of the mucilage isolated from Plantago seeds were evaluated using a rotational viscometer at 25 ˚C. Effect of different salts such as NaCl (0.5, 1, 2 and 3 % w/w), CaCl2 (0.5, 1, 2 and 3 % w/w) and Na2HPO4 (0.2, 0.4 and 0.6 % w/w) at different pH's (2.5, 4, 7 and 10) were investigated. Surface response methodology was used in order to quantify and estimate any nonlinearity in the relationships between the parameters under study. The power law model well described the rheological behavior of the solutions. The gum exhibited non-Newtonian, shear thinning behavior at all conditions. The apparent viscosity decreased with addition of NaCl at all pH's, whereas CaCl2 increased the viscosity of the solutions. Low concentrations of Na2HPO4 (< 0.4 % w/w) decreased the viscosity, however, higher concentrations of Na2HPO4 (> 0.4 % w/w) caused an increase in viscosity. A marked dependence of viscosity on pH was also observed; change of pH from acidic to alkaline increased the viscosity. Scanning electron microscopy of freeze dried psyllium solutions was performed to get more information on polymer-water interactions under different conditions. The FT-IR spectrum of psyllium gum was used for determination of functional groups on chemical structural of the molecules and it showed that psyllium chains contain carboxylic group. The results of this study showed that the rheological behavior of this hydrocolloid is strongly dependent on the presence or absence of different salts and it would have practical applications for its uses in foods and pharmaceuticals. 
