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Heat treatment of concentrated milk protein system affect viscosity and enzymatic coagulation properties

 (Smits and Van Brouwershaven .1980 ;Singh andFox, 1985,1987 ;Anema and Klostermeyer, 1997 ;Oldfield et al. 2000 ;Anema andLi. 2003, Anema, 2009 ;O'Connell and Fox. 2003 ;Singh 2004)Heat (Smits and Van Brouwershaven .1980 ;Singh andFox, 1985,1987 ;Anema and Klostermeyer, 1997 ;Oldfield et al. 2000 ;Anema andLi. 2003, Anema, 2009 ;O'Connell and Fox. 2003 ;Singh 2004) p. 5 

  Heat treatment of highly concentrated dairy protein systems  [Protein] : 33 g/L  [Protein] : 100-200 g/L

  are the viscosity and coagulation properties of the resulting heat-treated solution ? Experimental strategy  Increase of collision probability  Reaching of close packing of protein  Increasing formation of aggregates ?  Changes in whey protein/k-casein interaction ?  Changes in spatial location of protein complexes formed
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p. 2 04/28/22/ François MARTIN STLO / UMET Context Dairy protein ingredients  High added value products  Expanding market  Many outlets  Infant formulas  Cheese making  Bakery…  Many Properties  Coagulation  Setting agent  Emulsifier… Highly concentrated protein product with increasingly complex physico-chemistry Process key stage : Heat treatment More knowledge needed for controlling functionalities Impact of heat treatments on highly concentrated dairy protein systems ?  High added value products p. 3 04/28/22/ François

Whey protein solubles aggregates Physicochemical conditions : pH, ionic strength, whey protein/Caseins ratio… Process : Temperature / duration of heat treatment
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Results : Protein denaturation / aggregation

Type of aggregates formed ?

Whey proteins on the micelles or not ?

Coupled enzymatic and acid protein fractionation (Noh et al.1989 ;Vasbinder et al. 2003) whey protein denaturation (%) Control HT 10% HT 20% 2 HT p. 9 (Kethireddipalli et al. 2015;Vasbinder et al. 2003 ;Donato et Guyomarc'h. 2009) p. 17 3/ Impact on viscosity of the resulting heat-treated solution ?

 Higher protein denaturation level -> higher viscosity during shearing  The difference between the control and heat-treated products is greater than differences among heat-treated products p. 18 04/28/22/ François MARTIN Thanks