Alfalfa gum. Part II: Impact on the colloidal aspects and digestibility of milk proteins during in vitro digestion 
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The techno-functional and molecular properties of alfalfa (Medicago sativa L.) seed galactomannan have been recently elucidated1,2. The aim of the present study was to investigate the impact of alfalfa galactomannan (AAG, 0.1, 0.5 or 1% wt.) on the colloidal changes and digestibility of sodium caseinate (NaCN) and whey protein isolate (WPI) liquid food models (10% wt.) under static in vitro digestion conditions3. Although the addition of AAG improved the rheological profile of the initial milk protein-based liquid food models, it also induced extensive segregative phase separation phenomena driven via a depletion flocculation mechanism. The food boluses retained their phase-separated microstructure, but noticeable structure conformational differences were detected depending on the protein type and AAG content. Extensive protein aggregation phenomena in the obtained gastric chymes were confirmed both by CLSM and static light-scattering analysis. The addition of AAG had a modulatory role in controlling the average size of the acid-induced protein particulates and therefore, their proteolytic resistance against pepsin-induced cleavage. The kinetic modelling of the SDS-PAGE densitometric data showed that the intragastric peptic cleavage rates were higher for caseins than whey proteins (β-lactoglobulin, α-lactalbumin). However, free amino acid (FAA) release rates did not exceed 12% under intragastric conditions, whilst notably higher release rates were achieved in the intestinal digesta (36–52%). In this context, the present study confirmed that alfalfa galactomannan can be successfully implemented not only as an efficient thickening/structuring agent in dairy based food systems, but it can also be exploited as a non-digestible biopolymer to tailor their post-ingestion colloidal and bio-functional performance.
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