Protein – polysaccharide complexes: from basics to food applications
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Three different types of phase behaviours have been described in mixtures of proteins and polysaccharides: co-solubility, thermodynamic incompatibility and complex coacervation.1 The type of phase separation depends on the intrinsic physicochemical properties of the macromolecules (charge, charge density, molecular weight, flexibility) but also on the extrinsic physicochemical conditions in which the mixture was prepared (pH, ionic strength, concentration in macromolecules, weight mixing ratio, temperature).2 Complex coacervation is mostly observed in mixtures of proteins with anionic polysaccharides below the isoelectric pH of the proteins. In this case, the macromolecules start forming soluble electrostatic complexes with increasing size and decreasing charge. When these complexes reach a critical size/charge ratio, they insolubilize and form discrete liquid droplets called coacervates. In a final stage, the coacervates coalesce, leading to macroscopic phase separation.
When the kinetics of phase separation during complex coacervation is properly controlled, protein-polysaccharide complexes and coacervates can be advantageously used as interfacial stabilizing ingredients in food systems. For example, it was shown that complexes between -lactoglobulin and acacia gum were able to stabilise air/water interfaces due to interfacial reorganisation into a coacervate film. This enabled strong reduction of gas disproportionation phenomenon in aqueous foams.4 Formation of -lactoglobulin/acacia gum coacervates could also be induced at the interface of oil droplets upon mixture of two emulsions stabilized with the single macromolecules (co-emulsion), leading to an electrostatic bridging of the droplets.
These functional properties were used for the preparation of ice cream or sherbet with improved heat-shock stability as well as increased creaminess. As well, stable acid-based whipped cream could be manufactured without use of gelatine. Finally, the co-emulsion concept was applied for the production of a temperature resistant chocolate-based confectionary.5
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