Title:  Modern processing of high quality whey protein for human consumption

Background

The R&D activities focus on processes converting liquids to powders while complying with new regulations and the current issues on energy and environment. Whey has about 95% of water and it is a byproduct from dairy and cheese industry containing globular proteins that can be concentrated by membrane and vacuum evaporation techniques. The mass fraction of cheese to whey is 1/12. Earlier this byproduct was used as fed for animals. Today, due to the high amount of protein in whey there is a great interest to develop processes to produce high quality dried protein for human needs. However, whey protein for human consumption must be non-denatured, non-degraded and must have high biological value. Whey protein can be denatured at temperatures above 71.7oC as in pasteurization process. Pasteurization is done either by high temperature and short time pasteurization where milk flows through metal plates or pipes and is heated indirectly to 71.7 °C for 15 to 20 seconds or by ultra-high temperature where milk is heated to a temperature of 138°C for a fraction of a second. Denaturation destroys some bioactive compounds and amino acids and it triggers hydrophobic interactions of whey protein with other proteins. It causes formation of disulfide bonds between whey proteins and casein micelles and aggregation with other milk proteins at low pH. This behavior differs from native whey protein that does not aggregate upon renneting or acidification of milk.

Objectives and tasks

The objectives in the project are to apply upstream processes for low temperature separation and concentration of whey, to apply downstream processes to dry protein using heat pump, vacuum-freeze and spray dryers, to measure the properties of the fresh, intermediate and dried protein, including color, water activity, equilibrium moisture content, biological value and denaturation level, to compare the performances of the drying processes. The work specific tasks are to review the literature, to plan the experiments, to follow separation at the industrial plant to follow up the concentration by membrane and t evaporation at the plant, to carry out the spray, vacuum freeze, heat pump drying tests, to measure properties, biological values and denaturation levels. The project work can be done by three students.
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