Improving the stability of pea protein emulsions by phospholipids: a structure-dependent approach.
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Although plant proteins usually have good emulsifying properties, they migrate slowly to the interface and do not form a viscoelastic interfacial film, which facilitates the coalescence of oil droplets and lowers product stability. Phospholipids can be added for faster interfacial stabilisation, assuming they do not hinder the protein from adsorbing and interacting at the interface, as this would not only reduce the interfacial viscoelasticity but increase the emulsion’s propensity to coalescence. The fatty acyl chain of the phospholipid seems to determine whether the phospholipid and protein can co-exist at the interface or if the PL inhibits protein adsorption and protein-protein interactions. This correlation is not well understood for plant protein and phospholipid mixtures.
Therefore, this study aimed to increase the stability of pea protein emulsions by a structure-dependent phospholipid selection. Phospholipids with different degrees of saturation have been used (saturated vs. unsaturated). The adsorption of protein and phospholipids was analysed by tracking the interfacial tension via drop tensiometry. In addition, the viscoelasticity of the protein-phospholipid interfaces was studied using dilatational and interfacial shear rheology. Then, the stability against coalescence was analysed using microfluidic experiments. Finally, the storage stability of the pea protein emulsions was studied via emulsification experiments, where emulsions were produced and stored for seven days.  
At short time scales (microfluidic study) relevant to the emulsification step, the coalescence stability of protein-stabilised emulsions could be increased due to phospholipid addition. Here, the type of phospholipid did not seem to impact the coalescence stability of the emulsion much. On longer time scales (dilatational and shear rheology), the stability of the pea protein interface could only be increased in the case of saturated phospholipids due to the formation of a viscoelastic protein-phospholipid interfacial film. In contrast, unsaturated phospholipids reduced the viscoelasticity due to competitive protein displacement and or by interfering with interfacial protein-protein interactions. In the same way, in the emulsion system (emulsification experiments), reduced storage stability was observed in the case of the unsaturated PL, while saturated PL seemed to increase the storage stability. 
In short, the emulsion stability of pea protein emulsions was improved due to the addition of saturated PL, while unsaturated PL lowered product stability. The PL must, therefore, be carefully chosen, depending on the product requirements.  
