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INTRODUCTION

Interest in the study of mus-
cular tissue properties is ac-
counted for, on one hand, by
its involvement in the movement
mechanism , respiration pro-
cess, food digestion of hu-
man beings and animals and,
on the other hand, by the fact
that it is an essential compo-
nent of meat which is a major
food.

Muscular tissue represents a
polimer of a biological natu-
re, its particular features
being the presence of substan-
ces in different states of
aggregation having a develo-
ped structure. Technological
processing must cause a chan-
ge in the properties of tis-
sue, acoustic properties beind
among them. Acoustic properties
characterize the energy of in-
ner molecular and intermole-—
cular bonds and also molecular
mobility. The data on acous-
tic properties for meat and
meat products are limited (1,
2), therefore the research in
this line is demended. The
purpose of the present study
is to investigate acoustic
properties of meat, meat pro-
ducts and their components.
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of water because of the forma=-
tion of a considerable amount
of small wvapour bubbles the
velocity of which is lower
than that in the liquid phase.
Consider the effect of wvarious
substances dissolved in water
on its acoustic properties. In
Fig. 7, 8, 9 the dependence
- flx) respectively for salts,
sugars and acids. ( 1-NaCl, 2 -
-KCl, 3-CaCl,, 4-sucrose, 5-
—glucose, 6-iactic acid, 7=
—arginine, 8-histidine, 9-lysi-
ne, 10-threonine) dissolved in
bidistilled water is showne. AS
concentrations of the substan-
ces increase, the values of 7
increase and those of 3 -
decrease. Different dynamics
of these parameters for one-
~electron and two—electron
ions is accounted for by dif-
ferent amounts of solvate
layers in the solution. In or=-
ganic compounds the link with
solvent molecules is due to
the availability of functional
groups.
As concentrations of solutions
increase, their acoustic para-
meters tend to some constant
values which is due to the sa-
turation of functional groups
with molecules of the solvent.
Let us consider the acoustic
properties of muscle tissue
depending on different factors:
frequency, temperature and re-—
lative straine. At high freque-
ncy in meat is close to the
velocity of elastic wave pro-
pagation in water (2~ 1580
m/s) and thus 7 is determined
mainly by the properties of
dispersion medium, i.e., water
with substances dissolved in
it. Frequency decreasing, the
velocity decreases, too.tFig.
10, ). This is probably as-
sociated with the decrease of
the dynamic modulus of elasti-
city of muscle tissue at low-
frequencies. The lower value
of the modulus of elasticity
may be explained by its cha-
racterizing a system of low
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Fig. 1 - 12 The results of

studying acoustic properties

MASNC) of meat, meat products and
their components
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A @ 10 Fig. 13 The view of a porta-
2 ble acoustic device used for
ag

studying changes in meat,
meat products and estimating
their quality

dynamic elasticity. Such a
system may be only a skeleton
of muscle tissue and low fre-
quency sound defines its she-
ar properties. For the sample
made of gelatine the charac-
ter of the function Z*=}( 1)
is similar (Fig. 10).
The character of the function
2 or ¢ for animal tissue re-
sembles ¥=#£(Z) for water.
The main destinctions consist
in subcooling of meat by low
temperature effect and the
0 94 g8 & lower value of ¥ for animal
. tissue in a frozen state than
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that for ice. This is accoun-
ted for by a lower value of
the dynamic modulus of muscle
tissue elasticity (due to the
presence of highly molecular
elastic chain structures) at
low temperature compared with
the modulus for ice. In the
process of strain the value of
¥ for meat at low frequency
lowers monotonously while at
high frequency it changes sli-
ghtly in the beginning and
then lowers abruptly. It may
be explained by displacement
of water, compression and de=-
struction of tissue and the
influence of these processes
on the character of elastic
wave propagation in the samp-
le. As changes from O to 0.8
the compression of the struc-
ture and the decrease of the
mobility of its fragments occ-
urs which results in increa-
sing « + Mechanical action
influences ¢ for meat produ-
cts before and after heat tre-
atment in water in different
ways. For instance, it is cha-
racteristic for cooked sausa-
ge that 7% increases as ¢&
does (Fig. 12) while after
heat treatment (300 s) the va-

lue of ¢ reduces first and th-

en increases. (the character
of the dependence for sausa-
ges is similar). It is associ-
ated with physichemical chang-
es occuring in foodstuffs tre-
ated thermally and with speci-
fic features of elastic wave
propagation in strain and me-
chanical destruction of samp-
les.

The analysis of the results
obtained in the study concern-
ed with establishing the rela=-
tionship between acoustic cha-
racteristics of gaseous, lig-
uid and solid phases of tissue
as well as between sound velo-
city in a muscle and its the-
rmophysical parameters allo-
wed to propose the relation-
ships given below in a gene-
ral form.
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ters of water are influenced
by the intensity of sound and
temperature. The sound veloci-
ty and the compressibility of
aqueous salt, sugar and acid
solutions depend upon the
concentration of the substan-
ces. Relationships given in a
general form and characteri-
zing the relation between con-
ductivity coefficients, ther-
mal capacity and thermal con-
ductivity, the amount of water
frozen out and the sound velo-
city in animal tissue as well
as the relation of sound ve-
locity in muscle tissue and
the properties of its gaseous,
liquid and solid phases are
presented here. A portable
acoustic device allowing to
study changes in meat and
meat products in their proces-—
sing and to estimate their qu-
ality has been made.
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