Effect of different pea protein contents on the physical properties of oil-in-water emulsions and spray-dried microcapsules using mixed protein system
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This study investigated the effect of different pea protein contents on the physical properties of oil-in-water emulsions and spray-dried microcapsules using sodium caseinate and pea protein isolate mixed protein system. Four different sodium caseinate and pea protein isolate ratios (8:2, 7:3, 6:4, and 5:5) were evaluated in a pilot scale. Droplet size evolution and rheological measurements showed strong correlation with heat stability. Thermal processing including UHTST and evaporation significantly increased the droplet sizes of all the samples. When a higher pea protein content was used, emulsion showed better heat stability. The protein banding pattern resulting from SDS-PAGE confirmed the good thermal stability of pea protein. All emulsions showed shear-thinning flow behaviors and fitted well with Carreu-Yasuda model.  The apparent viscosities of after evaporation samples increased with the increase of pea protein content, and gelling started to be observed from the emulsion containing 40% pea protein at 90 ˚C. Spray-dried microcapsules had smooth surfaces regardless of the ratio of sodium caseinate to pea protein, which indicated successful encapsulations. Better oxidative stability was observed when the pea protein content increased which could be due to the excellent antioxidant property of pea protein. Findings from this study showed that the combination of pea protein and sodium caseinate could be used as an effective wall material for microencapsulation. 
References:

1. Banerjee, S., & Bhattacharya, S. (2012). Food Gels: Gelling Process and New Applications. Critical reviews in food science and nutrition, 52(4), 334-346. doi: 10.1080/10408398.2010.500234
2. Li, X., Feng, Y., Ting, S., Jiang, J., & Liu, Y. (2019). Correlating emulsion properties to microencapsulation efficacy and nutrients retention in mixed proteins system. Food Research International, 115, 44-53. http://doi.org/10.1016/j.foodres.2018.07.059
3. Tamm, F., Herbst, S., Brodkorb, A. & Drusch, S. 2016. Functional properties of pea protein hydrolysates in emulsions and spray-dried microcapsules. Food Hydrocolloids, 58, 204-214.

