Introduction: Whey protein aggregates for controlling emulsion heat-stability and texture

• Whey proteins :

-natural emulsifiers (adsorb to oil/water interface) -heat-sensitive proteins (heat treatments are required to extent food product shelf life)

→ heat sensitive emulsions → texturized (gelled) emulsions

Heat stability of whey protein emulsions (pH 7)

Stable/fluid How to design whey protein emulsions at high protein concentrations that are fluid after heating in the absence of non-dairy additives?

Results

Critical casein concentration

Observation at: 

Oil

Results

How to obtain texturized (gelled) emulsions at low whey protein concentrations without non-dairy additives ? The number of « connectors » defines the texture of the emulsions (gel, viscous, fluid)

Main findings Introduction: whey proteins as texturizing ingredients

Whey proteins:

• Heat-induced aggregates produced by heating treatments in solution for increased functional properties

• Dry heating or heating a protein powder: process used for white egg powders for increasing foaming, How to custom their functional properties such as their ability to entrap large amounts of water and deliver high viscosities?

• Yield of transfer of whey proteins in microparticles with:  time of dry heating  addition of lactose (0.2, 0.3 and 0.5 g/10 g protein)

• 1 g of powder can lead to 0.9 g of microparticles General conclusions

Fluid•

  To design whey protein emulsions at high protein concentration (>4%) that are fluid after heating? • To design texturized (gelled) emulsions at low whey protein concentrations (<3%)?Research QuestionsHow to control the texture of whey protein emulsions in a large range of protein concentrations without non-dairy additives? whey protein emulsions at high protein concentrations that are fluid after heating in the absence of non-dairy additives?

-

  whey protein emulsions at high protein concentrations that are fluid after heating in the absence of non-dairy additives? -by adding sufficient amount of caseins to cover oil droplet surface (control of the size and stability of the oil droplets) → estimated value: mass of oil (g) × specific surface (m 2 /g of oil) × protein interfacial load (g/m 2 ) (protein interfacial load ∼ 2mg/m 2 for caseins) By selecting large and dense whey protein aggregates (small number, low interfacial adsorption rate and low reactivity on heating) STLOpen Days 19-21 March 2019 10 How to obtain texturized (gelled) emulsions at low whey protein concentrations without non-dairy additives ? Whey protein aggregates used as connectors (low density/elongated aggregates → factal aggregates) Size of the whey protein aggregates ≈ inter-droplet distance

  texturized (gelled) emulsions at low whey protein concentrations without non-dairy additives ? -Select aggregates of low density (fractal aggregates of whey proteins) -Use whey protein aggregates as « connector » at the surface of the oil droplets (size of the aggregates ∼ distance between oil droplets) -In combination with the homogenization pressure, use caseins as emulsifiers to control the size of the oil droplets (distance between oil droplets) « connected » oil droplets Whey protein aggregates (= connecting agent) Caseins (with the homogenizing pressure, they control the oil droplet size and the distance between oil droplets)

  emulsifying and gelling properties (Kato et al. 1989), • Dry heating of dairy powders: less studied and not used • Dry heating: a way to produce other changes of whey proteins  Limited diffusion of solutes = less aggregation  Traces or addition of lactose, degradation products of Maillard intermediates such as dicarbonyl  crosslinks

••

  • 1 g of powder leads to around 15 g of wet particles • The water content is around 95% of the wet weigh of microparticles • Due to the porous structure of powders Mechanism of formation and nature of the protein crosslinks is still speculative • We can form microparticles only at pH > 8.0 • The longer the whey protein solution is stored at pH 9.5, the higher the amount of microparticles • Role of:  alkaline pH  protein denaturation? Increased exposure of lysine residues?  lactose  Degradation via Maillard reactions? or degradation products of lactose at high temperature? Is still under study. Whey protein aggregates: high diversity of structures  High diversity of functionalities Large and dense aggregates (microgels) → heat-stability (solutions/emulsions)  Low density aggregates (fractal) → functionality dependent on the size o Small fractal aggregates : cold-gelation (CaCl 2 or acidic pH), limited syneresis o Medium fractal aggregates : connectivity between droplets, texture o Large fractal aggregates : increase viscosity  Very large porous aggregates (microparticles) → water entrapment, texture • Whey protein aggregates can be produced at the industrial scale (poster N°4 -Domitille de Guibert: "Designing innovative technological routes for the production and stabilization by drying of protein fractal assemblies").

  

  

How to custom protein assemblies with targeted sizes?

How to custom their functional properties such as their ability to entrap large amounts of water and deliver high viscosities?

• to replace food texturizing additives How to custom protein assemblies with targeted sizes?

How to custom their functional properties such as their ability to entrap large amounts of water and deliver high viscosities?

• Porous structure of powders  Microparticles entrap a large amount of water