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Plant-based proteins often exhibit low solubility in food systems, limiting their applications. While the 

solubility of protein is often used for the characterization of proteins, most food systems are dispersions. 

Thus, evaluation of dispersibility of protein could be a complementary indicator of protein functionality. 

 

Pea protein isolate (PPI) and concentrate (PPC) were lab-extracted and compared with commercial 

protein isolate and concentrate samples (CPPI, CPPC) across five pH values (3–7) and six concentrations 

(0.5–12%, w/v). All samples underwent compositional analysis, solubility, dispersibility, heat coagulation 

time (HCT), zeta potential, and particle size measurements. The dispersible and soluble phases were 

separated and evaluated for HCT, zeta potential, particle size, and SDS-PAGE.  

 

Dispersibility consistently exceeded solubility across conditions and was more discriminative among 

samples, particularly at pH 3 and neutral pH (6–7). At 3% protein and pH 3, PPC showed 0.7 ± 0.1 g 

dispersible/g protein versus 0.3 ± 0.0 g soluble/g protein, while CPPI had the lowest values (0.1 ± 0.1 g 

and 0.1 ± 0.0 g/g, for dispersibility and solubility, respectively). As expected, the isoelectric region (pH 4–

5) yielded the lowest values for both metrics due to protein aggregation. HCT revealed higher thermal 

stability at pH 3 and pH 7, reaching 10 and 20 min (PPC), or 6 and 30 min (PPI), respectively. At pH 6, 

HCT dropped to ~2.0 min, indicating reduced thermal resistance near the isoelectric region across all 

samples. SDS-PAGE confirmed that dispersible fractions retained a broader range of protein subunits 

compared to soluble fractions, with the soluble fraction consistently requiring longer times to coagulate.  

 

Overall, dispersibility provided complementary insights to solubility, revealing distinct contributions to 

protein functionality. Processing approaches such as high pressure and ultrasound further improved 

dispersibility and heat coagulation time, particularly at the isoelectric pH. Considering both protein 

solubility and dispersibility may guide processing strategies to improve plant protein performance in 

complex food systems. 

 


