
1	  

Soft plant cells suspensions: How does structural parameters 
and continuous phase impact rheological behaviour? 
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Research questions: 
ü What is the impact of particle morphology ? 
  

ü What is the role of the continuous phase ? 
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Fruit  or  vegetable  puree  =

ü 	  	  	  	  	  Con2nuous	  phase	  =	  Aqueous	  serum	  
containing	  sugar	  and	  soluble	  pec2ns	  

	  

ü  	   Dispersed	   phase	   =	   cell	   clusters/	  
individual	   cells	   /	   cell	   fragments	   from	  
parenchyma	  

Concentrated	  suspension	  of	  
plant	  par2cles	  

COMPLEX	  SYSTEM	   MODEL	  SYSTEM	  
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Impact of continuous phase 

Conclusions 

ü 	   	   	  Model	  suspensions	  successfully	  reproduce	  the	  rheological	  behaviour	  of	  
real	  purees	  

ü  	   At	   rest,	   rheological	   proper2es	   of	   concentrated	   suspensions	   are	  
controlled	  by	  the	  par2cles,	  but	  the	  yield	  stress	  and	  the	  flow	  proper2es	  are	  
sensi2ve	  to	  the	  composi2on	  of	  the	  con2nuous	  phase	  

ü  	   A	   lubrica2ng	   effect	   of	   the	   con2nuous	   phase	   is	   observed	   in	   the	  
concentrated	  domain	  	  
	  	  	  	  On	  yield	  stress	  values 	  &	  	  	  	  	  	  	  On	  apparent	  viscosity	  

Three	   concentra2on	   domains	   are	   highlighted	   both	   for	   individual	   cells	   and	  
clusters	  

ü Diluted	  –	  No	  interac2ons	  between	  par2cles	  
ü Intermediate	  –	  Weak	  network	  
ü Concentrated	  –	  Packing	  	  

Clusters	  induce	  higher	  viscosi2es	  at	  same	  cell	  wall	  content	  
è	  because	  of	  their	  irregular	  shape	  ?	  

Cell	  clusters	  Individual	  cells	  

No	  impact	  of	  the	  
con2nuous	  phase	  on	  G’	  in	  
the	  concentrated	  domain	  

G’	  is	  driven	  by	  par2cle	  
interac2ons	  

Lubrica2on	  proper2es	  in	  
the	  concentrated	  domain	  

Lubrica2on	  proper2es	  in	  
the	  concentrated	  domain	  

2.5	  

2.4	  

0.87	  

0.76	  

Clusters	  are	  more	  irregular	  in	  shape	  
than	   individual	   cells.	   Moreover,	  
their	   complex	   architecture	   can	   lead	  
to	  a	  higher	  rigidity	  
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Individual	  cells	   Cell	  clusters	  


