Physical, chemical and functional property changes in whey protein isolate caused by conjugation with sugar beet pectin in the dry-state 
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Whey protein, in conjunction with polysaccharides, is widely used by the food industry in a variety of formulations ranging from sports beverages to protein-enriched specialty foods.  The production of protein-rich foods often involves a thermal process, leading to protein denaturation.  Whey protein, in particular, tends to become less soluble and unstable during this processing.  We carried out research on combining and heating whey protein isolate (WPI) and sugar beet pectin (SBP), one of the most versatile yet under-utilized polysaccharides, in the dry state under mild and controlled conditions (60oC and 70% RH) aimed at improving the functional properties of whey protein including solubility, thermal stability and oil-water emulsion stability.  The weight ratios of WPI and SBP were varied at 3:1, 2:1 and 1:1.  The total water solubility and protein solubility of the resulting products were assessed by weight and the Bradford assay method respectively.  Results showed that by conjugating with pectin, the water solubility of whey protein improved significantly, by ~20%.  The formation of the covalent conjugates between WPI and SBP was confirmed by SDS-PAGE gel electrophoresis through staining for both proteins and glycoproteins. Changes in the chemical compositions of the WPI including the free SH content (by the DTNB assay), primary and secondary amine levels (using the ninhydrin assay) were mitigated by the formation of the conjugates, especially at higher protein to pectin ratio (3:1 and 2:1).  The UV-VIS spectroscopy showed significant changes in the molecular electronic transition states of both WPI and the feruloyl moieties of SBP upon interaction (physical) and conjugation (chemical).  Measurements of -potential, particles size distribution and average particle size demonstrated that the WPI-SBP conjugates prepared at the weight ratio of 3:1 were most effective at stabilizing oil-in-water emulsions than other ratios used in this work. This study will help guide us to design new whey protein formulations with improved quality and characteristics for uses in a wide range of food products.

