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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 w ith 
the study of mechanical characteristics and of their correlation to features h it­
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 erűmbe of some types of bakery products, 
it  is possible to express these features w ith 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
lytica lly.

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 lim it 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 a tfirs t the 
samples were investigated under various rates of deformation.

*  A  I I I .  N em zetközi É le lm is z e ra n a litik a i M ódszertan i Szim pózium on e lh a n gzo tt e lő­
adás (1975. o k t. 8 -  11.).



Л. а

l i -

E - f

O’ - l t -p
f d l

£ »  AL
C ~ Г -

i  b

fl>g

Ъ77Ш 7Т777ТТ77Г7Т777Т7777Т7>

Д [ -  ?_
L d ■ E

r  ,  T
Д1 d

Fig . 7

40



M ethods and ca lcu la tions used in the  experim enta l w ork .
a) A x ia l compression, c y lin d ric a l specimen.
b) A x ia l compression, f la t  specimen, c y lin d ric a l in tender.
c) A x ia l compression, rounded specimen, c y lin d ric a l in tender.
d) A x ia l compression, spherica l in tender.
e) A x ia l com pression, para lle l plates.
f)  Bending, beam supported a t ends.

Symbols

d ..............  diameter of cylindrical or spherical indenter or specimen.
E ..............  modulus of elasticity.
1 ..............  length or height.
A, ............  deformation
M0 ............  bending moment
P .............. force
R ..............  radius of convex body
W0 ..........  resistance moment
e .............. strain
<5 .............. compression stress
/ t .............. Poisson’s ratio
er0 ............ bending stress
v,- ............ deformation speed
A 0 ............  specific work (work at failure per specimen’s volume)

Fig. 2
Firm ness values o f d if fe re n t tom ato  

varie ties.
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CL-NK 4 —•--------- •
CL-NK 6 — •   
C L -M 6  '— ♦ ------ -
CL-NK 7 —1
CL- SV ►------- — ------------ ■
CL-KH 7 •-----• ---------------<
Vrbcansto? '---------- • -------<
Imun >— c------ <
Hecskem. TOO >---------о----------•
Kecsk konserv   • ---<
Pioneer 2 •-------------о---------- .
Maiimyj *------о--------- .
Romol us VFN >--------- • ----------.
Swift >------- • -------1
Roma VF .— .
Red Top V9   о------ ,
VFV45-21-4 •-------в— '
CNco Grande •— • -------<
DeChtco   o--------■
Mecbeast 22 >------о---------<
Ventura F *—о—<
VF-65-433 •-------* --------
VF —19в .----- • ------ -
Ment VF .-------•— .
Campb*4 ^ -t3 2 7  -------------• ------ .
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Fig. 3
T e x tu ro m e te r designed by Szczesniak.














