Enzymatic degradation of Pickering protein-based microgels – a strategy to induce demulsification
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Pickering emulsions stabilized by food-grade particles have gained growing interest due to their exceptional stability and safety, showing significant advancements over conventional emulsions. However, the process of demulsification, critical for releasing active ingredients from those stable droplets on demand, has received limited attention to date. By adjusting parameters that influence desorption energy such as the radius of the Pickering particle, and/or the wettability of the Pickering particles, it is possible to detach the particles from the interface1. The aim of this study was to understand the demulsification of Pickering emulsions using particle dissolution approach i.e. reducing the size of the particle by enzymatic degradation of the Pickering particles. We hypothesized that trypsin, a specific protease, will kinetically reduce the size of a model protein-based Pickering particle (whey protein microgel, WPM), which will ultimately modulate demulsification. The capability of trypsin to digest WPM (12 wt% protein) was monitored under pH 7.0 conditions and the particle degradation was assessed using dynamic light scattering, pendant drop tensiometry, sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE), atomic force microscopy (AFM) and interfacial shear rheology.  Results demonstrated that the exposure to trypsin led to a notable decrease in WPM particle size by 41%. A similar trend was observed in reducing both interfacial tension and shear viscosity which, however, had a time dependence of enzymatic treatment. Thus, enzymatic degradation of the particles exhibits promise of thinning the interfacial film which could potentially contribute to the coalescence of Pickering emulsions’ droplets when WPM is used as a Pickering stabilizer. Ongoing studies are exploring enzymatic treatment on WPM-stabilised Pickering emulsions, focusing on their behaviour during hydrolysis by trypsin and on how interfacial thinning affects demulsification as a function of hydrolysis time.
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