Effect of whey protein type and xanthan gum on the rheological properties and emulsion stability of the final mixtures
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Whey protein concentrates (WPCs) are widely used in the food industry, because they are considered as highly functional and nutritional ingredients. Their functionality is related to their protein content and composition. In many foods proteins and polysaccharides coexist and their interactions influence a product quality. Thus, the investigation of these mixtures is of high interest accordingly to the stability and texture modification that offer in the final products. 
Commercial whey protein concentrates (WPCs) solutions, coded as WP1-WP5 with different protein content and origin were studied. Their functional properties such as their solubility and oil holding capacity were determined. Furthermore, their protein profiles, rheological properties and storage stability in emulsions containing also olive oil and xanthan gum were investigated. For solutions preparation, WPC powder was dispersed into phosphate buffer solution. Samples were stirred for 2 h, centrifuged and stocked at 4ºC overnight to ensure full hydration of biopolymers. The pH of the final solutions was 7.5. 

The rheological measurements performed were: a) temperature sweep tests (from 25 to 85ºC) of WPC solutions (20% w/w) at small oscillatory shear tests and b) viscosity measurements of WPC (20% w/w) and xanthan (0.1, 0.3%) mixtures at 25 ºC. 

Emulsions containing WPC (2% w/w), xanthan (0-0.3% w/w) and olive oil (20% v/v) were also prepared by mixing all ingredients in an homogenizer at 10000/min. Sodium azide was added as an antimicrobial agent. Emulsion stability was measured by a technique based on multiple light scattering, using a near-infrared light source, over a week cold storage period. 

Differences in the functional properties of samples investigated were found. The lowest solubility and the greatest oil holding capacity values were noticed in WP2. 
Differences in protein denaturation and aggregation kinetics were revealed accordingly to the change in storage modulus (G’) at increasing temperature. Thus, gelation occurs at a temperature range from 71-76ºC. The greatest increase rate of G’ was observed in WP5 samples and the lowest in WP3. WP2 presented a great increase rate of G’ initially and reached plateau values thereafter. On the other hand WP1 presented a relatively fast G’ increase (at 72.5ºC). Thereafter, a peak value was observed and a drop before a second increase at 74 ºC. The greatest, final G’ values at 85ºC were noticed in WP5 and the lowest in WP3. Similar final G’ values to WP3 were observed in WP4 and WP2. 
The viscosity values obtained were also different and depended on the quantitative characteristics of the protein profiles. Samples with greater caseinomacropeptide contents presented also higher viscosity values in mixtures with xanthan.   

The commercial type of WPCs influenced also their stability. Sample containing WP2 was the most stable, since the less stable was that of WP4 or WP5. As concerning the effect of xanthan addition on the kinetics of emulsion separation, the back scattering values of the down phase of an emulsion containing 0.1% xanthan were similar to those of a respective sample without xanthan after 5 days.  Increase in xanthan concentration resulted in a stable sample, which did not separate during a week storage period. A sample without xanthan separated completely after 8 hours. From a technological perspective, the investigation of whey proteins of different protein profiles contributes in understanding their different gelation kinetics and interactions with gums.  
