Texture investigation of tomatoes and potatoes*

JIRI CELBA

Research Institute of Food Engineering, Prague, CSSR

The study of the physical characteristics of foods in our institute is of long
standing. In the first place we studied their thermal characteristics and now we
devote our attention to rheology and texture of foodstuffs. So we have begun with
the study of mechanical characteristics and of their correlation to features hit-
herto assessed in a subjective manner.

Thus, if we apply the classical theory of elasticity of solid bodies to the
determination of the mechanical characteristics of texture in the case of food
products, we are well aware that it is possible only under certain conditions which
are not always all met. The question is of the homogenity of the material and
especially of its isotropy. Nevertheless in some cases, e.g. the pulp of certain
fruits and vegetables or even of the erimbe of some types of bakery products,
it is possible to express these features with the help of the modulus of elasticity
and to follow the course of stress under pressure, bend and shear, and eventually
of their combination as in the classical discipline.

On the other hand in the study of whole fruits or products representing
systems consisting of one or more rinds, layers or crusts supported by the inner
pulp or medulla, it is not possible to characterise the elasticity of the system
directly by this modulus, but one can estimate its firmness by the destruction
of the whole system or of its part only; but in either case in physical units which
may be applied to a mathematical model just as in quality estimation of foods.
Whereby it is possible to implement conditional units of usage in practical appli-
cations especially in comparative measurements. In this way one can replace
the higherto most common but questionable features and figures determined ana-
lytically.

Figure 1 a, b, c, d, e, f summarizes the various forces and strains we subject
our samples of foods and agricultural produce to, including calculated relations
to the modulus of elasticity E and/or the depth of entry of testing bodies
(deformation A 1). In some cases, for reasons states before, we studied only the
force or limit stress at the moment of damage of the material tested.

In view of the fact that foodstuffs are complex rheological systems in
which elastic, plastic and viscous characteristics come into play, it is also neces-
sary to consider the influence of the rate of deformation. Therefore atfirst the
samples were investigated under various rates of deformation.

* A Il1l. Nemzetkézi Elelmiszeranalitikai M6dszertani Szimpéziumon elhangzott el6-
adas (1975. okt. 8 - 11.).
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Methods and calculations
a) Axial compression, cylindr

used in the experimental work.
ical specimen.

b) Axial compression, flat specimen, cylindrical intender.
c) Axial compression, rounded specimen, cylindrical intender.
d) Axial compression, spherical intender.

e) Axial compression, paralle

| plates.

f) Bending, beam supported at ends.

Symbols
d o diameter of cylindrical or spherical indenter or specimen.
E e modulus of elasticity.
1 o, length or height.
A, e deformation
/[0 R bending moment
P force
R s radius of convex body
WO ... resistance moment
€ rrrreeeenns strain
DS compression stress
It Poisson’s ratio
er0 ........... bending stress
V- deformation speed

A0
Fig. 2
Firmness values of different tomato
varieties.
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Fig. 3
Texturometer designed by Szczesniak.





















