Colloid Chemical Properties of Heat-Treated Gum Acacia
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Gum Acacia is commonly used in the soft drinks industry as a natural emulsifier. The simultaneous presence of hydrophilic sugar residues and hydrophobic amino acids contributes to its ability to adsorb at air/water and oil/water interface, the reasons why gum acacia is manly used as emulsifier/stabilizer. According to literature1,2 its emulsifying properties can be increased through a controlled maturation process (heat treatment). Furthermore, this treatment leads to emulsions with higher stability over longer period of time. 

Important parameters to describe the interfacial properties (especially the stability) are the surface viscosity and surface elasticity. Therefore our research was focused on the characterization at the oil-water interface of different gum acacia samples (heat treated or non) using interfacial rheology. We could correlate the dilatational rheological properties of an emulsion droplet (determined by spinning drop measurements) with the shear rheological properties of the interface (determined by 2D shear rheological measurements). Both types of measurements have confirmed formation of a gel-like network at the interface. Additionally, we could demonstrate that elasticity of this interfacial network increases drastically in the case of heat-treated gum samples
The second part of our work refers to analysis of highly concentrated emulsions prepared with gum acacia, using a relatively new measuring technique, so called acoustic spectrometry. This method allows determination of the true agglomeration status of the gum samples, and allows even characterization of their emulsifying properties in undiluted emulsions. We could demonstrate that heat treatment of gum acacia induces a decrease of its particle size in solution and of the oil droplets in the corresponding oil-water emulsion.
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