Understanding pea protein-polysaccharide interactions under acidic conditions 
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Molecular interactions between polysaccharides and proteins are critical to understanding technological functionalities, as for example, colloidal suspension stability in acidic beverages. Quantifying such interactions is a challenge, and it requires a holistic approach, linking the molecular properties with studies under relevant conditions. Recently, water-soluble polysaccharides extracted from legume side streams have shown potential to have value-added as functional ingredients, suggesting their utilization as stabilizers in acidic beverages1,2. However, the mechanism by which these hydrocolloids interact and stabilize plant proteins in acidic medium needs to be fully understood. The objective of this work was to carry out a detailed investigation of pea protein-polysaccharide interactions. The work was conducted using both industrial and lab-extracted pea protein isolates (PPI and lab-PPI), and different globular protein fractions, namely albumins, legumins and vicilins. A comparison between high methoxyl pectin (HMP) and water-soluble pea polysaccharide (PPS) was also performed due to the widespread use of HMP in acid protein beverages.
Thermodynamic parameters were derived using isothermal titration calorimetry (ITC) at selected pH values. Protein-polysaccharide mixtures were then evaluated at different mixing ratios in a pH range from 1.5 to 8, and their turbidity changes were measured by a spectrometer at 600 nm. In the case of industrial PPI, homogenization was critical for interactions to occur with HMP or PPS, supporting our published results on complex formation with PPI and soluble pea polysaccharide3. Lab-PPI, on the other hand, interacted with polysaccharides and formed soluble complexes near the protein isoelectric point, without the aid of homogenization. Specific interactions occurred in the 3.5-5.0 pH range for albumins, legumins, and vicilins with both PPS and HMP. Cryo-electron microscopy confirmed the formation of protein-polysaccharide complexes. 
In conclusion, this study demonstrates the importance of a better understanding of the supramolecular structure of PPI and its impact of processing history and composition on the formation of soluble complexes at acidic pH. A better understanding of how each globular protein fraction, with its distinct molecular structure, interacts with polysaccharides is critical for the successful development of stable, appealing, and more sustainable acidic drinks, and for the optimal utilization of a side stream from legume production. 
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