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Corn Fiber Gum (CFG) is hemicellulose (arabinoxylan)-enriched fraction obtained by the extraction of corn bran/fiber using a proprietary alkaline hydrogen peroxide process. It makes a low viscosity solution and has been proposed as a good stabilizer for oil-in-water emulsions system.  But the precise mechanism for the stabilization of oil-in-water emulsions is not well understood due to CFG's structural and molecular complexity.  It is unclear and even puzzling how a water-soluble, hydrophilic arabinoxylan could function as an emulsifier, since most emulsifiers have hydrophobic as well as hydrophilic surfaces and regions on the molecule.  To understand about the functional groups of CFG that may be responsible for its emulsifying properties, we have prepared a number of purified and modified CFG samples from different sources of corn fiber and studied their emulsion stabilities.  The results show that "pure" CFG fractions often contain minor, but perhaps functionally important amounts of associated lipids, phenolic acids and proteins.  The presence of these lipids, phenolic acids and protein strongly associated and bound to CFG may contribute to its excellent ability to emulsify oil-in-water emulsions.  The contribution of lipid toward the emulsification of gum arabic is also studied.  Gum arabic (acacia gum), which is a mixture of polysaccharides and arabinogalactan-proteins (AGPs), contains trace levels of lipids.  These lipids are attached to the gum arabic AGPs as glycosyl-phosphatidylinositol (GPI) lipids, or in some other way, and make a considerable contribution to its emulsifying properties.  Chemical treatment of gum arabic with nitrous acid or 50% aqueous HF at 0oC, which cleave GPI-lipid anchor, resulted in its diminished emulsion stabilizing capacity.  A subfraction of gum arabic components (~1-3%) that adsorbs at the surface of oil droplets was found to have higher amount of GPI linker components and have much higher relative lipid content than the whole gum.  Understanding these critical structural elements required for optimal emulsification properties will allow future commercial producers of corn fiber and acacia gum to provide consistent quality and functionality in their products.

