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CMFAC. The data obtained were used in deve-
loping of the meat processing method confir-
med by the autor's certificate.

INTRODUCTION

The improvement of meat preservation ways
demands the use of up=to—date methods of in-
vestigating changes that vecur in misocular
tissue. Among such methods these are rheolo-
glical method and method of statistical phy=-
sics. The application of these methods al-
lows to estimate the state of meat accordiny
to its molecular-dynsmie characteristics/1,
2/

The eim of this study is investigating chan-
ges of molecular—dynamic characteristics in
muscular tissue dur the storage depending
on meat chilling conditions.

MATERTAIS AND METHODS
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After a series of transformations it caf §

shown that S
OPIIT),=(/T)-[QU/OVh+ 1= GS/aV), (P |
Taking into account equations (2) and ( o | n
elastiocity in quasistatic covering of biaﬂ :
%:Lmer by the external mechanical field s
e represented as
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where P is force; F - cross section ared "
the fragment studied; u = intermal energy,
the system; 8 - entropy of the system; Vfrgg‘
volume of the system:; L = length of the 0
ment; T - temperature. The first compoBiil
of the equation (6) represents the potel’zy
elasticity component defined by adbe 8107 o
ces and the seconld one represents a the p
kinetic oomponent., For museular tissue 27y

As the object of investigation was chosen

halftendon extracted from a beef carcass. It

was delivarad to the laboratory an hour and
a half after the slaughter.

Changes in meat during its processing and
storage were estimated according to molecu-
lar—dynami

ic characteristics of muscular tis-

%eé/ﬂere some considerations were followed
’ *

Considerating muscular tissue as a net thire

—dimensional system with chemical and fluc-
tuating attachment nots it is possible to
estimate mechanical-chemical prosesses in

meat accordiny to its molecular-dynamic cha-

racteristics, in particular, to molecular
mass of dynamic segments or to mass of one
mole in the section between the nots of the

structurel net and also according to the num-
ber of segments in a volume unit and the num-

ber of segment moles in a volume unit. The
nature of biopolymeric molecule packing is
closely assoclated with their configuration.
The latter can be estimated by means of co-—
vering the object studied by outer mechani-
cal field. Depending on interrelation of the
field energy and the energy of activating
rotation barrier high-molecular chains will
be deformed to some extent., Moreover, defor-
mation propertias may serve as a measure of
molecular configuration thus rroviding the
particular packing and therefare as a measu-—
re of molecular mass. The specific feature
of muscular tissue is its the rmoelasticity.

relatively small deformations the pofenﬂoap
alasticity component is near zero whichk 5 ¢
be indirectly sudged by S-like dependenC .,
tissue deformation on unit load. On the 1%
sis of considerations developed for &b ed
tometer and proceeding from the first &y
ttge aemdﬁ{rinciples of thermo g: a8
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Bquation (7) expresses the entropic n2
of museular tismue elasticity.
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configuration elasticity and molecularl 778
can be estimated by considering the in®* g
lation between microseopic 1.=he::xm::’c}:y"l’l&"’-'ws
lues and the behaviour of molecules. Th%y
interrelation is known to be expressed
the law of Boltzman (8
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where k is constant of Boltzman; W - ‘Gh‘; of
dynamic probability. Under the influend e
external mechanical field on animal ti8
tg:ri: occurs deformation of biopolymeri®
C Se 1
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Where N is the number of segments in & 06”
A - statistic element; h - distance bpev™
the ends of a chain.




tas‘-lm:l.ng that thermodynamic probability of
uchain in muscular tissue is subject to the
tish:ibu‘cion of Gauss after some transforma-
ll:ns the expression follows for the molecu-
n. Dass of one mole in a chain section bet-
%n the points of a structural net

% Mc=3-R-T-p/G (10)
%Gre R is gas constant; p - density; G =
gudule of configurative elasticity. The fre-
aency of the structural net can be repre-
®ated by the equation

Ne=Ne/V=9 /M 1)
&51‘9 n_ - net :freq‘genc§'; Nc = the number of
les iff a net section; V ="volume of a sam—

%h Thees, for calculating molecular-dyna-
%" characteristics used in the present stu-
Theit is necessary to determine T, S and G.
v, temperature of the sample was measured
,gthe instrument "Thermistor", the density
%, Sstimated by hydrostatic method and the
t.ig’;lus of configuration elasticity was es-
the ted by means of the installation /5/,
diagram of which is represented in Fig.1
) process of investigation changes in
f a;‘;t Processed in two ways of chilling were
% died: 1 - refrigeration at t=0.C and air
Q:l‘?‘ci't:y V=1,5 « 2,0 /s up to temperature
§1the surface layer of the object t =
ts = 15°C; maintaining the object at air
perature t = 12 o 15C during 18-20 hours;
tdd-itional refrigeration at t =0 . C up to
i wi;h‘#"c across the whole width of the object

? further stora§e at t = 0°C; 2 = refri-
c8tion at t = 0°C; air velocity V = 1,5 -
‘hs n/s up to 4°C across the whole width op
Iy Obdect with further storage at + = 0°C.
nge meat was stored in the cold chamber
and".
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st s 1 The of the installation for
8 ting index G, characterizing the con-
13 ration alasticity of museular tissue;
I)Q“thermostat; 2 - measurement stand; 3 -
%gvizeac‘cuating mechanismus; 4 = pro

Yemperature measuring instrument; 8 -
; QX"I’J-L‘Eie:r:; 9 - bridge.

gramming .
| 7. %€ 5 - power unit; 6 - plotting devioce;

RESULTS AND DISCUSSION

The intensity of stiffening and weakening of
muscular tissue is identified by the spesific
feature of configurative changes in contrac=
tive proteins and the nature of their inter-
molecular ineraction. The process of stef-
fening and weakening of muscular tissue is
to a certain extent asynchronic and depends
on the mean statystic number of steffened
and weakened fibres. During the development
of steffening of muscular tissue and with
the application of both ways of refrigera-
tion a reduction in M_ and an increase in Nc
and n_ is observed. (Fig. 2) For meat pro-
cessed according to the second method the
extreme values of indexes are noticed on the
second day while those for meat processed in
the first way they are noticed on the first
day. During further storage in the process
of tissue weakening an increase in M_and a
reduction in N_ is seen. i

The stabilizatfon of meat characteristic va-
lues refrigerated by the second method oc-
curs approximately on the sixth day and that
of meat processed by the first method - on
the second day. The data obtained can be ex-
plained in the fallowing way. An increase in
the number of active protein centres in ste-
ffening is accompanied by the increase in
the mumber of molecular bonds between myo-
fibrillar proteins.

The creation of new bonds results in a bend
of flexible high ~ molecular chains and in
the formation of new segments. As a result
in a three—dimensional net carcass of muscu-
lar tissue occurs an increase, if it may be
put so, of tuisting degree (the number of
segment moles in & volume unit) of molecular
structure,an increase in the number of seg-
ments and decrease of segment mass. With mu-
scular tissue weakening, there oicurs the
reduction in a number of active protein cen=-
tris, in a number of bonds betveen molecules
of contractive proteins and so redustion in
a number of segments, twisting degree and
increase in arcrage mass of dynamic segments.
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Fig, 2 The relation of molecular dynamic
EE%c"aeristics of muscular tissue

M, N
and n, and storage life of meat at dﬁfeieht

refri&erating conditions; 1 = condition 1;
2 - condition 2.




Meat processed by method 1 is characterized

by one - phase change in stiffening. The ap=

plication of method 2 leads to two = phase

change of meat indexes considered in the pe-

riod. The first phrase of parameter change

can be seen immediately after the temperatu-

re of muscular tissue becomes lower 10°C,
The wvelocity of changing M , N and n_ for

meat processed by method 2%n fhe rirft pha-

se exceeds the velocity of changing these
parameters for meat processed by method 1
2-3 times. The first phase for meat proces—
sed by the second method is followed by the
second phase which is characterized by fur-

ther changes of indexes but with a lower ve-
locity which is 8=10 times less that the ve=

locity in the first phase.

This indicates that in the meat processed by

method 2 there are two mechanisms causing
its structural transformations. The first
mechanism is probably connected with rapid
falling of temperature below 10°C; which

causes contracting of fibres under the ac—
tion of cold. The second one is connecte

with the development of stiffening

of changes in meat depending on refrigera-
ting conditions (G) confirm the interpreta-
tion of data obtained. The application of

method 1 prevents from contracting of fibres

under the action of cold. The data obtained
here were used in developing the method of
meat processing confirmed by the autor's
certificate /7/.

The possibility of using molecular = dynamic

characteristics (MDC) for studying changes

in meat during cold treatment and storage is

shown. It is focend that rapid cooling of

meat up to temperature below 10°C results in

two-phase change of MDC which is connected
with contracting of muscular fibres under

in muscu-
lar tissue. The results of the complex study

the action of cold and ducto development ’
stiffening (CMFAC). In using variable 8%,
rature conditions of cooling with mainﬁi'g, R
ing meat at 12-15°C one-phase change is %
served which indicates the abcence of GWY,
The data obtained were applied in develoP
the method of meat processing confirmed P
the autor's certificate.

LITERATURE

1. Eseaes C.A., CroMoposekas IL.P.,YepHHD?,
B.M. MonekynspHas macca puHaMmmecxux cer,
HTOB K&k XapakTepUCTUKE CTPYyKTYDHHX uaMeH’
HUt MENOUHOV TKaHW [PV XOJONWIBHOM KOHCER:
BUDOBaHMM - MexBys. ¢6. Hayu. Tpyzoe JTW®
XonopunbHas o6paGoTka ¥ XPaHEeHUEe m«mesi%‘c
npo%lc'ros. JNe, wag. ITU m4, JleHcoseTa,l9
c. 109-114,

2. EBenes C.A. llcmonpaoBanve pesynbTaToB P
PeONOTrVMEecKUX MCCISROBAHM MAca nis ompel
JEHUA 6ro MOJEKYIS PHO=] MHAMUIECKIX csowcTI;,‘
B kH.: TesucH noicna OB BCSCOD3HO¥ xoadl}?g?

UM 110 peonoiggz‘@c. %:ﬁ., usn. CKB

ACOMONIO
3 Tt Ro Mexania MEmeHOro coxpameH A
M., Mwp, 1972. - 183 c. .
4. BombkeHmTeMH M.B. Konpurypamorxas cT8
TUCTMKE [ONMMEpHHX neneit, M.-ll., Hayka;
1959, - 466.
5. Esenes C.A. BnusHue ycuosui oxnamefmfi;g;
H& DeoNOrMYecKue CBOWCTBa MAca mpy xpeddy
- Mempys. c6. Hayu. mpymos JTUXI "MoBEN®
TEXHONOT'VMECKON 3PHekTUBHOCTH XomoniumbHY
00padoTky ¥ XDAHEHUS MMIEBHX MPORyKTOB Jor
mag. JTV ma. JleHcoseta. 1884, c¢. 5-1C. 0
6. 'onoBkve H.A., Esenmes C.A. Mccnenosagﬂ
MEXaHOCTPYKTYPHHX MBMEHEeHMV MHmeuHoy TES
FOBAJVHH B 3aBMCHMOCTM OT yCIOBME OXJN&E:
HUS = B KH,: Marﬁpvzans 29 Espomsiickoro, K5
rpecgg gglmcy, ranuA-llapMa, 1983, C/1+%
° - © . V
7. ABTOpPCKOE cBUgeTenbcTBO B 1145975 (cce
Crnoco$ MpOMaBOLCTBA [ONMOPOKEHHOIO MACEs
B.U. B11, 1985.




