Viscous synergism in aqueous mixtures of corn fiber gum with various polysaccharides
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Viscous synergism that is of scientific and industrial importance is well known for a number of mixtures of certain types of polysaccharides with a greater viscosity than the sum of the viscosities of the individual polysaccharide solutions considered separately. In the present work we reported the viscous synergism in corn fiber gum (CFG) and other polysaccharide mixtures. 
CFG, an alkaline hydrogen peroxide extract of corn fiber, is an abundant and low-valued by-product of corn kernel milling process. It is known that CFG is an arabinoxylan (hemicellulose B) containing very little protein with emulsification ability for beverage flavor.1 In this study, viscosity properties of CFG in aqueous system were studied by rheological techniques in presence or absence of various polysaccharides, including hyaluronan (HA, anionic polysaccharide), chitosan (CTS, cationic polysaccharide) and methylcellulose (MC, non-ionic polysaccharide). Figure 1 showed the shear rate dependence of steady shear viscosities of CFG/HA mixtures and corresponding individual solutions at 25℃. It was found that the steady shear viscosities of CFG solutions at different concentrations were almost independent of the shear rate, and no obvious shear thinning phenomenon was observed even in very high shear rate range up to 1000 s-1, revealing Newtonian-like behavior of CFG solutions. Moreover, the steady shear viscosities of CFG solutions are increased with the concentration of CFG, but they are as low as about 0.3 Pa s even at a relatively high concentration of 60 mg/ml, indicating a low viscosity nature of CFG solutions. For CFG/HA mixtures, pseudoplastic behavior similar to that of the individual HA solution was found. Furthermore, the viscosities of CFG/HA mixtures were much higher than the algebraic sum of the viscosities of both corresponding solutions, showing an interesting viscous synergism that was also observed for the mixtures of CFG/CTS and CFG/MC. 
The synergistic effect of CFG seems to be not closely related to the charge of remaining polysaccharides in the mixtures. The low viscosity nature and synergistic effect of CFG along with its emulsification ability may be of commercial interest and importance for the formulation products in food industry.
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�EMBED Origin50.Graph���Figure 1. Steady shear viscosities of CFG/HA mixtures and corresponding individual solutions at 25℃.
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