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Background and Motivations

Fruit and vegetable cells are soft particles whose size and volume can
change under stress [1].

Since they are delimited by a soft cell wall, they are able to highly deform
and pack, and their volume fraction in suspension is not well defined yet.
But rheological properties of plant cells suspensions will be driven by the
cells volume fraction. In order to better understand the rheological
behaviour of soft plant particles suspensions, it is thus necessary to
estimate the volume fraction of the particles.

Three concentration domains have been highlithed in litterature, and
particles are hypothezised to decrease their volume only in the
concentrated domain.

The aim of the present work is to approach the volume fraction
occupied by apple cells in several concentration domains.
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Research question:

How to access to
soft particle
deformation and volume
in crowded media ?

Volume
* acquisition

Results

0.725 g/100mL  1.16 g/100mL  3.48 g/100mL

CONCENTRATION INCREASE

Table 1: Impact of insoluble solids content on the volume and the shape of the cells

Insoluble solids content Number of analysed cells Volume Surface  Ratio %
g/100mL 10° pym? 10° pm? um
0.47 3 2158 =897 138 =23 16+ 6
0.725 7 2006 += 562 142+ 33 14+ 3
1.16 5 2319 =907 140 =37 16+ 3
3.48 5 650 +£ 217 87 + 24 7+ 2
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We were able to observe each
single particle even in highly
concentrated suspensions and
to access to their volume and
shape factor
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Statistical analysis with Tukey, Fisher, Bonferroni & Newman Keuls

Intermediate Concentrated

v Acquisition of information about the packing of plant particles
v Particle volume starts to decrease only in the concentrated domain
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