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Microscopic investigation of fouling mechanisms in dairy protein mixes under shear

ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Microscopic investigation of fouling mechanisms in dairy protein mixes under shear

 (Bansal B and Chen X.D., 2006 ;Blanpain-Avet P. at al., 2016;Magens O.M. at al., 2018
ICR

  M a r g o t G ro st e t e , Ro m a i n J e a n t e t , J e e hy u n L ee, M a u d e J i m e n e z , L u c a L a n o tt e 01/08/2023

o

  Santos at al. (2006) Simmons at al. (2007) Moakes at al. (2015) Erabit at al. (2014) Wolz at al. (2016) Bogahawatha at al. (2020) Few articles hypothesize on the shearing effect: -Increase aggregates at [C protein ] < 10 wt % -Decrease aggregates at [C protein ] > 10 wt % (M. Wolz et al., 2016) Literature : Effect of shear on the aggregation Particle size (µm) Influence of shear rate on the particle size of whey protein solutions with C protein = 5 wt % heated at 80 °C for 10min with a degree of denaturation > 95 % Influence of shear rate on the mean particle size d 50,3 for a protein concentration of 30 wt % heated 80 °C for 10 s with a degree of denaturation of > 95 % Shear rate (s -1 ) Shearing have an effect on the aggregation : Quantity, compactness, size o Concentration have an effect on the agregation : Size and structure (branched aggregates) to confirm effect of shear rate (compare without shear and range of shear)
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		Context Context	Materials and methods Materials and methods	Results Results	Conclusion Conclusion	Outlook Outlook
	Reference	Type	Geometry	Shear rate / rotation speed
	Taylor, freyer, 1994		Cone/plan	0 -40 s -1	
	Simmons et al., 2007		Couette	111 -625 s -1
	Samy Gaaloul et al., 2009 Erabit et al., 2014		Brookfield, cylinder Couette	28 s -1 0 -400 s -1		Current literature
	Mediwathe et al., 2018 Quevado et al., 2020-2021 Bogathawa et al., 2020	Rheology	Bob/cup Close cavity CCR Cylinder	0 -1000 s -1 0.06 -50 s -1 1000 s -1		• Focus only on the solution
	Bogathawa et al., 2021 Wolz et al., 2016 Moakes et al., 2015		Bob/cup Mooney/Erwart Cylinder	1000 s -1 100 -1452 s -1 200 -800 s -1	• Heat exchangers : conditions are different in evaporators
	Byrne et al., 2002		Stirrer	100 -1639 s -1
	Santos et al.,2006 Kerche et al., 2016		Flow cell Tubular exchanger	135 ; 205 and 157 ; 238 s -1 /	• High temperature (> 80°C) predominant effect ?
	Zhang et al., 2019 Clarkson et al., 1999	Heat exchanger condition	Spinning disc apparatus Bubble column apparatus	/ /		• Various methodologies and
	Walkenstrom et al., 1999		Spinning disc apparatus	100, 500, 900 or 1300 RPM	shear ranges
			Ultraturax	17500 min -1	
	Koh et al., 2014		Stainless tubular container	1000 min -1	
	Vilotte et al., 2021	Microfluidics	Continuous small scale millifluidics	32 -2666 s -1
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