Evidence of interactions between whey proteins and mucin: their implication on the astringency mechanism of whey proteins at low pH
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Due to their high nutritional values, whey proteins are one of the major proteins used in functional and sports beverages, which exhibited a 14% growth from 2002 to 20071.  Low pH whey protein beverages are clear and stable; however, they are highly astringent.  It is widely accepted that the astringency of polyphenols arises from the interactions between polyphenols and salivary proline-rich proteins leading to aggregation and precipitation of salivary proteins.  In this study, we investigated the astringency mechanism of whey protein at low pH by mixing -lactoglobulin (BLG) (1, 2, and 10% w/v) at a range of pH from 2-7 with mucin. The turbidity and pH of the mixtures were measured. Turbidity increased when mixing BLG at low pH with mucin and was at maximum when the pH of the mixtures was near the pI of BLG (4.4 to 5.4), suggesting that precipitation of whey proteins alone could be a factor in the astringency mechanism. However, the turbidity of BLG-mucin mixtures at pH 4.4 to 5.4 was greater than BLG alone, while mucin at these pH values was not turbid.  This suggested an interaction between mucin and BLG.  In the second part of the study, BLG was mixed with mucin at at pH 3.5 where BLG and mucin individually did not precipitate. The mixtures were centrifuged and the pellets were analyzed by electrophoresis and size exclusion chromatography coupled with multi-angle laser light scattering. ( -lactoglobulin and mucin were found in the pellet, confirming an interaction between BLG and mucin.  We conclude that the astringency of low-pH whey protein beverages could be contributed from the precipitation of whey proteins as well as direct interaction between BLG and salivary mucin, and possibly other salivary proteins.
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