APPLICATION of Quartz crystal microbalance methods for casein proteolysis detection on hydrophilic silica surface
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Quality of the milk heavily depends on the properties and structure of milk proteins. Proteolytic degradation of the most common group of milk proteins called caseins causes of bitterness and bulkiness of the milk. To prevent this loss of milk quality, ultra-heat treatment must be applied to cease all proteolytic activity, namely activity of plasmin. For detection of any plasmin activity and to make its inactivation efficient, several methods based on quartz crystal microbalance were developed and tested. Multi-frequency quartz crystal microbalance (QCM) enabled sensitive measurement of various casein types adsorption on hydrophilic SiO2 surface with a possibility of adsorbed mass approximation. Strength of this non-covalent β-casein binding was tested by changing pH of solution. Another unique QCM-based biosensor, EMPAS (Electro-magnetic piezoelectric acoustic biosensor), was also used to form this casein layer. Due to its high sensitivity, formation of asymmetrical casein bilayer was possible to be recorded. Both systems were used for detection of casein layer proteolysis. Two serine proteases, trypsin and plasmin, were tested to compare QCM systems ability to distinguish between their effects. Concentration-dependant changes in QCM characteristics were observed following their addition to the measuring chamber.
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