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Abstract
[bookmark: OLE_LINK195]Protein gels are widely used in food industry, though inadequate protein intake is still a challenge for certain segments of the population [1]. As outlined in our previous review on protein-based gel system [2], the development of high-protein food gels represent a promising strategy. Plant proteins offer advantages such as sustainability, lower environment footprint, and broad consumer acceptance, making them attractive alternatives to animal proteins. However, plant proteins often exhibit weak gelation, leading to undesirable gel textures and poor stability. Developing plant-based high-protein gels with improved functionality remains a key challenge. Meanwhile, due to the health concerns associated with high sodium intake, the development of reduced-sodium or sodium-replacement products is increasingly popular [3].
In this study, a salt-driven microstructuring strategy was developed to improve the functionality of high-concentration pea protein-curdlan composite gels, incorporating low-concentration inorganic/organic salts. Curdlan induced continuous gel network formation, entrapping discrete pea protein particles as inactive gel fillers that lacked gel-forming ability. Salts altered gel structures and mechanical properties by modifying protein micro-aggregate structure. Notably, Mg glycinate (MgGly) induced fibrillar-stranded gel structure by transforming pea protein particles into active structure-forming components, exhibiting superior texture, water holding capacity and stability, compared to granular gel structures induced by other salts. Rheological analysis indicated MgGly promoted gel formation, whereas salts like CaCl2 interrupted gelation process during cooling stage. Unfolded protein structures induced by MgGly showed higher surface hydrophobicity, promoting the transition from α-helix to β-turn structures. Compared to monovalent salt, divalent inorganic salts caused protein to be more folded and aggregated. These findings are crucial to understand the structure-property relationships of plant protein-polysaccharide gel system, offering a framework for designing plant-based high-protein gels with improved structural integrity. This study also provides valuable insights into the use of alternative salts to replace sodium salts in food systems.
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