Effect of high-pressure processing on the physico-chemical, microbiological and rheological properties of reconstituted micellar casein concentrates
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High-pressure processing (HPP) has emerged in recent years as a nonthermal processing technique able to inactivate microorganisms. High-pressure processing induced physico-chemical changes in dairy products1,2. It was observed in previous works on micelle caseins3 that pressures above 350 MPa for 15 minutes induced aggregation and the formation of a weak gel networks. The aim of this work was to evaluate the effect of three HPP treatments (300 MPa, 450 MPa and 600 MPa for a holding time of 5 minutes) on the physico-chemical, microbiological and rheological properties of a reconstituted micellar casein concentrate (MCC) at two different concentrations (4 and 8% w/w). Quality changes and shelf-life after 7 days at 10ºC of treated products were compared to untreated ones. From a microbiological point of view, increased pressures led to a reduction of spoilage population. In addition, MCCs treated at either 450 or 600 MPa showed an increase of acidity. Important changes of colour have also been observed, mainly at 600 MPa with a loss of white colour and increase of blue/grey tonalities. Reduction of particle size was also observed and an aggregation phenomenon was confirmed at 450 MPa and 600 MPa. These results suggest destabilization and disintegration of casein micelles. However no changes were detected in rheological and multiple light scattering measurements. Changes in casein micelles are more important at 4% than at 8%, which is consistent with the findings of other authors3,4. After storage at 10°C for 7 days, we could observe that the higher the pressure of treatment, the greater the reduction of microbial numbers for the MCC samples. It was need a pressure of 600 MPa to avoid mesophilic development below 105 CFU after 7 days at 10 ºC. 
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