
HAL Id: hal-03322538
https://hal.science/hal-03322538

Submitted on 19 Aug 2021

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Soft plant cells suspensions: How does structural
parameters and continuous phase impact rheological

behaviour?
Cassandre Leverrier, Giana Almeida, Paul Menut, Gabrielle Moulin, Gérard

Cuvelier

To cite this version:
Cassandre Leverrier, Giana Almeida, Paul Menut, Gabrielle Moulin, Gérard Cuvelier. Soft plant cells
suspensions: How does structural parameters and continuous phase impact rheological behaviour?.
4th International Soft Matter Conference (ISMC2016), Sep 2016, Grenoble, France. �hal-03322538�

https://hal.science/hal-03322538
https://hal.archives-ouvertes.fr


1	
  

Soft plant cells suspensions: How does structural parameters 
and continuous phase impact rheological behaviour? 

Contact 

 

Cassandre LEVERRIER 
UMR 1145 – Team SP2 
AgroParisTech - Centre de Massy 
1 avenue des Olympiades 91300 Massy 
France 
cassandre.leverrier@agroparistech.fr	



Cassandre Leverrier, Giana Almeida, Paul Menut, Gabrielle Moulin, Gérard Cuvelier 

UMR Ingénierie Procédés Aliments (JRU Food & Process Engineering) 

The research leading to these results has received funding from the European Union's Seventh Framework Programme for research, technological development and demonstration under grant 
agreement n° 311754 

Research questions: 
ü What is the impact of particle morphology ? 
  

ü What is the role of the continuous phase ? 
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Impact of particle morphology 
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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	
  

Grinding Apple puree Chemical 
drying 

Ethanol, acetone 

Reconstruction 
in model media 

From 0 to 3.48 g/100mL 

Wet 
sieving 

ISOLATION	
  OF	
  
CELL	
  WALLS	
  

5	
  MODEL	
  
MEDIA	
  

2	
  PARTICLE	
  SIZE	
  
DISTRIBUTIONS	
  

SELECTED	
  

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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