Ammonium sulfate fractionation of Tara gum(TG) and Locust bean gum(LBG) to evaluate chemical heterogeneity
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Galactomannans are heterogenous polysaccharides consisting mannose backbone with galactose side groups. Structural variations, in the gal/man ratio, type and substitution, cause significant changes in the solubility, viscosity, and ability to interact with other carbohydrates. Small differences in structures of polysaccharides may results in substantial differences in their physico-chemical properties, The chemical heterogeneity of Galactomannans was investigated by ammonium sulfate fractionation. The aim of this experiment was to segment heterogenous molecules into homogenous substances. Application of a gradient of ammonium sulfate precipitation resulted in fractions of different molecular size. TG and LBG were separated into six fractions at ammonium sulfate concentrations from 12.21% to 28.67%(w/w) for TG and from 14.11% to 23.08%(w/w) for LBG. Those fractions were verified by using Ubbelohde viscometer. The intrinsic viscosity was obtained by double extrapolation to zero concentration of Huggins and Kraemer’s equations. These intrinsic viscosity and molecular weight values represented two phenomena, first group showed not normal and second group showed normal. The behavior of the first group was defined as determining the protein content by spectrophotometer. This property arose from some intermolecular interactions including protein. The ranges of intrinsic viscosity values for the second group were 10.17~12.44 for TG and 8.10~9.89 for LBG. We also verified those fractions by analyzing of high performance size-exclusion chromatography and gained the similar results as we predicted. 
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