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Proteins present in milk fall into two distinct categories: casein proteins (75-80%) and whey proteins (20-25%). There are four casein proteins, which in their native state are aggregated with calcium into an insoluble colloidal particle called the casein micelle. Milk ingredients containing micellar casein would include concentrated or dried whole or skim milks (in which micellar casein is 75-80% of the total protein, and in which the protein:lactose ratio is as it is in milk, 40:60) or milk protein concentrates prepared by ultrafiltration/diaflitration (in which caseins could be >80% of protein, and protein:lactose ratios are increased). Caseins can be made soluble through an acidification/neutralization process to make non-micellar sodium caseinate. There are two major whey proteins, beta-lactoglobulin and alpha-lactalbumin, and several minor whey proteins. These are soluble in their natural environment in milk and are removed from the casein-containing curds during the cheesemaking process. Milk ingredients containing whey proteins would also include concentrated or dried whole or skim milks (as 20-25% of the protein) and the ingredients manufactured from cheese whey or from milk ultrafiltration, including whey powder (11% protein), whey protein concentrates from ultrafiltration/diafiltration (20-75% protein) or whey protein isolates from ion exchange processing (>90% protein).
The functional properties of milk ingredients will vary depending on their content of protein and the type of protein present, as described above, and also on their environmental conditions, as they are all, to varying extents, affected by heat, pH and ionic strength. In general, the appropriate selection of milk protein ingredients could provide good colloidal functionality to the formation of emulsions and foams, and could provide good hydrocolloid functionality by increasing solution viscosity or gelling in a wide range of food applications where such properties are desired. There are many examples, including the excellent foaming and emulsifying properties of both sodium caseinate and whey proteins, and the excellent viscosity-building and gelling properties of heat-treated whey proteins.

In formulated food applications, it is noteworthy that milk proteins, especially micellar casein, are incompatible with polysaccharide hydrocolloids, which often leads to phase separation. However, the polysaccharide kappa-carrageenan is singularly unique in its ability to interact with the surface of casein micelles and reduce the potential for macroscopic phase separation in products containing both micellar casein and polysaccharide hydrocolloids.
