Emulsifying properties of tomato industry waste: Influence of environmental conditions
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Plant protein alternatives are gradually receiving increased research and industrial attention, mostly due to the rising commodity prices of dairy emulsifiers, current trends of “dairy-free” labelling as well as increasing debate on sustainability issues associated with dairy protein. Agricultural by-products can be a potential source to widen this basket of plant proteins, later has gathered research attention relatively recently. The aim of this study was to extract protein isolate from underutilized wastes of tomato processing industries, essentially tomato seeds and investigate the ability of such seed protein isolate1 to stabilize oil-in-water emulsion. Tomato seed protein isolate (92% protein content) was prepared from tomato seed meal using salt extraction. Sunflower oil-in-water emulsions (10 wt%) stabilized by 1.0 wt% tomato seed protein isolate was prepared using two-stage valve homogenization at 250/ 50 bars pressures. Both water-soluble albumin and salt-soluble globulin fractions of tomato seed protein in the molecular weight range of 48–10 kDa were adsorbed at the oil-water interface, as confirmed by reduced sodium dodecyl sulphate polyacryl amide gel electrophoresis (SDS-PAGE). Tomato seed protein isolate-stabilized emulsions were subjected to environmental conditions, such as pH (2–9), ionic strength (0–250 mM NaCl or CaCl2) and thermal treatment (30–90 °C, 30 min). Emulsion stability were assessed in terms of droplet size, ζ-potential, microstructure and creaming stability. Emulsions were stable to droplet aggregation except at pH 2-4, owing to their proximity to isoelectric point (pH 3.5). Surprisingly, emulsions showed excellent stability to high NaCl concentrations even upto 250 mM NaCl at pH 6–8 with surface charges ~ −40 mV. However, extensive droplet flocculation was observed in presence of ≥ 50 mM CaCl2, which was attributed to ion binding and charge screening effects2. Inter-droplet aggregation above 80 °C was attributed to the denaturation of the globular protein fractions adsorbed at the interface leading to inter-droplet disulfide bond formation. These results suggest that tomato seed protein isolate offers potential to become a low-cost emulsifier for use in neutral food applications.
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