Enzymatic casein polymerisation studied by SEC-MALS
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Enzymatic cross-linking with microbial transglutaminase (mTGase) is a prominent possibility to modify milk proteins and has been extensively studied in the context of improving texture properties of acidified dairy products1. The treatment leads to the formation of covalent isopeptide bonds between protein bound glutamine and lysine residues and intermolecular cross-linking results in the polymerisation mainly of caseins, which as the major fraction of milk proteins contribute substantially to acid-induced gel formation.
In previous studies the enhancement of gel stiffness or gel firmness was correlated with the polymerisation degree (e.g., Lauber et al.2). This parameter is usually determined by size exclusion chromatography (SEC) coupled with UV/Vis detectors, which allows a satisfactory separation of casein monomers and polymers under denaturing conditions (addition of urea and dithiothreitol) but lacks sufficient resolution to identify individual polymer fractions. Hence, a reliable molar mass (MW) determination is necessary to estimate the actual size of the casein polymers formed by mTGase. This may be achieved through additionally coupling the system to a multi angle light scattering (MALS) detector. This methodology was previously reported by Monogioudi et al.3, however, it was applied for the determination of the average molar mass of the entire sample only. In this study we aim to extend it to the identification of individual polymer fractions.
First SEC-MALS experiments with sodium caseinate cross-linked with 3 units mTGase per g casein at 30 °C for 0 – 5 h confirmed its feasibility: we obtained MW ~22,000 g/mol for the monomer fraction, which corresponds to the literature4, and MW ~330,000 g/mol for the largest polymers, which implies a monomer number of ~15. In further investigations, we aim to examine the impact of incubation temperature on casein polymerisation using SEC-MALS.
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