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Mechanico-Structural Analysis of Different Types of Meat during; Storage and Heat TreaS^ 
V.M.GORBATOV and O.P.BOROVIKOVA
The All-Union Meat Research and Designing Institute, Moscow, USSR 
S.A.YEVLEV
The Leningrad Technological Institute of Refrigeration Industry, Leningrad, USSR

SUMMARY: The aim of the present work was analysis of changes taking place in musde 
Sue of heef, pork and mutton during cmld storage adn heat treatment.

Changes of meat consistency in process of cold storage and heat treatment were 
ed by rheological characteristics determined by quasistatic method.
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The character of change of rheological characteristics of beef, mutton and pork j j j  ?/
Pt

cess of chilling and subsequent heat treatment was established. Correlation and regf0 
analysis of research data was performed which made possible to propose equation of r 
sion, characterizing correlation between rheological characteristics and time of co 
rage and heat treatment.
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INTRODUCTION; Technological processing and storage inevitably lead to structural cT
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in meat influencing its quality. One of the main parameters of meat quality is consi3
which is determined by structuro-mechanical characteristics (SMC) of meat. Analysis of 4

available scientific data showed, that the majority of researchers devoted their a’
to comparison of SMC of a definite type of meat by certain parameters. We failed to i v

any data, in which results of complex SMC study of different types of meat were giveI1'
4
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study being conducted using one method with further correlation and regression anaiy3i 3

results. This hampers comparison of results obtained by different authors and compi^ 
of information necessary for meat properties prediction.
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MATERIALS AND METHODS: The aim of the present study was mechanica-structural anal^ 
different types of meat during cold storage and subsequent heat treatment.

As object of research served samples of beef, mutton and pork, dissected from 
dinosus along muscle fibers.

State of meat was evaluated by the following moduli: resiliency (E ), elasticity
resiliency-elasticity(Ere), equilibric resiliency (EQ^), by coefficient of viscosity
relaxation time (¿r.jpi, by coefficient of resiliency (C ) and coefficient of elastic*i f (IV

SMC were determined by quasistatic method, described in earlier works (Yevlev S'^'1
$

Yevlev S.A. et al., 1985)» Temperature of samples was controlled by eletronic therm0®6
Chilling of meat was performed in refrigeration chamber of "Grünland" type, heat trei 
in thermostats of HLT type.

Muscles were dissected from carcasses 1.5-2.0 hours post mortem, they were plac®0 i f

refrigeration chamber and stored at 0 - +4°C. In process of storage samples were
using a cylinder sampler which were treated in boiling water during different peri0'd3

time. After storage and subsequent heat treatment, SMC of samples were determined*
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PISQTTfiRTrrcu Poani-ho 0 f r e s e a r c h  ev id e n c e  th at c h a r a c t e r  of SM C ch an ge of 

%  Utt°n  3X1,1 p o r k  m u s c le t i s s u e  d u r i n g  c o l d  s t o r a g e  an d f u r t h e r  h e a t  tr ea tm en t, b e a r

10
v

be6i ers d u r i n g  f i r s t  24 h o u r s  of s t or ag e an d h e a t  t r e a t m e n t  (for pork, m u t t o n  and
"i q 3 3 3

ckj, *° x  1 0  » 3 X  10^, 3.4 x  10^s, r e s p e c t i v e l y ) ,  v a l u e s  of s t r u c t u r o - m e c h a n i c a l

w  S ln cr e a s e  (first stage), a n d  d u r i n g  f u r t h e r  t e c h n o l o g i c a l  p r o c e s s i n g  -  de-

stage). T h e  ch a n g e  of S M C  o f  m u s c l e  ti s s u e  d u r i n g  st or ag e is c a u s e d  b y  m e c h a -
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■chQlttic °  ^  J
p r o c e s s e s  t a k i n g  p l a c e  in m e a t  - b y  f o r m a t i o n  of a c t o m y o s i n  p r o t e i n  c o m p l e x
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J ,

of %

r tis (ffrgf sf agQ) a n d  f u r t h e r  d i s s o c i a t i o n  o f  ac to my os in , b y  in cr e a s e  o f  p e r -  
of i

^ 9c0hd y s o s o m i c  m e m b r a n e s ,  ex i t  of e n z y m e s  th er et hr ou gh , th is f l a v o u r i n g  m e a t  ag e i n g

8® e ^* Gilattge of S M C  of m e a t  d u r i n g  h e a t  t r e a t m e n t  is e x p l a i n e d  f i r s t  of all b y  

n atui>ation the f i r s t  stage, a n d  b y  p r o t e i n  h y d r o l y s i s  on the s e c o n d  stage.

V __

* °f  m e a t  a d d i t i o n a l l y  c h a n g e d  b y  2- 5 0  times. F o r  meat, b e i n g  i n  th e state
m o r t i

s at h e a t  t r ea tm en t, S M C - v a l u e s  c h a n g e d  in a g r e a t e r  e x t e n t  t h a n  fo r m e a t  
111 k ° t  o r

■ei^ p o s t  r i g o r  m o r t i s  co ndition, f o r  the m a j o r i t y  o f  i n d i c e s  t h e i r  b y - l e v e l

f ile
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of o b t a i n e d  d e p e n d e n c i e s ,  w e  c o u l d  n o t i c e  th at ch a n g e  of SM C of d i f f e r e n t

eat d u p in g s t o r a g e  in the m a j o r i t y  o f  cases do e s  n o t  e x c e e d  200%. A f t e r  heat

uc

^  the
it +-k. p r o c e s s  of t e c h n o l o g i c a l  t r e a t m e n t  is in g e n e r a l  p r e s e r v e d .  Th i s  is d e v e l o p -
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absence of d e p e n d e n c i e s  c r os s of S M C =  f ( 2 * n+;, ' l  h t ) a n d  S M C =  f( £ h + . t  '¿.

h t ’ ^ s t ) ,

a e 3n s s t ° r a g e  a n d  h t  -  h e a t  t r e a t m e n t .  T h e  o b t a i n e d  d a t a  e v i d e n c e  about di f -  

:ter of m e a t  SM C < 

feen t h e i r  change.

■ ' e^ i a i  chara
CQl?teT act er of m e a t  SM C ch an ge . In th i s  r e s p e c t  it seems i n t e r e s t i n g  to c o m p a r e
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811(1 p ° r k  m u s c l e  t i s s u e  i n  p r o c e s s  of c o l d  s t or ag e t a  t = 0 . . . + 4 ° C  a n d  f u r t h e r
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heat treatment in boiling water.
It is necessary to note significant difference between values of coefficients. Thi® ■fa

evidence about the fact, that different rheological parameters characterize properti®3
different groups of muscle tissue fragments and their behaviour at external effect. li~ ^

h0 #
in general, analysis of table 1 shows that strong correlation is characteristic of to
jority of indices. This could be explained by the fact that from different positions tU«' ï e

characterize definite phenomena taking place in meat during storage and treatment.
Of

matic analysis of research data enabled us to propose the following equation of regr® ¡ /

characterizing correlation between rheological characteristics of muscle tissue and 

tio4 of chilling and heat treatment»
2 2p x  = a Q + a ^ x  + a 2 .y + a^ x + a ^ x y  + a4x y  + a ^ y  ,

where x - is time of storage, days,
y - time of treatment in boiling water,s; 

ao*.,an ~ regression coefficients (Table 2).
The obtained dependence create possibility to predict change of rheological c h a ra c te r  

tics of beef, mutton and pork muscle tissue depending on time of storage at 0 - +4°c 

on further treatment in boiled water.

4 f

CONCLUSION: Dependencies between 8 rheological characteristics of beef, mutton 0531
pork during cold storage and heat treatment, were established. Correlation and regt®&

analysis of research data was performed, equation of regression was proposed, chai
/

Charac
tics

teris- R e g r e s s i 0 n c 0 e f f i c i e n t

ao a1 a2 a5 a4
b e e P

E . 10 ?Pa 12.518 1.772 55.951 -O.I52 0.121
Ee9 . 10^Pa 15.911 1.682 7.096 -O.I57 —0*07b
E1 . 10Î|pa 16.725 1.859 12.299 -0.157 -0.155
Ee . 10cPa 9.456 0.858 5.170 -0.077 —0 t02b
re 10 Pas 1.885 0.849 15.455 -O.O77 -0.141

16.895 5.998 140.77 -0.584 -1•646
c Ù4' 6.976 0.714 20.738 -0.059 -0.079
Co 4.554 0.869 14.957 -O.Q74 -O.O5O

L A M B
E . 10?Pa 18.287 2.552 28.742 -0245 0.220
Ee(l . 10^Pa 17.575 5.184 11.629 -0.246 -O.I5O
E1 . 10Î|Pa 26.511 0.580 15.571 -O.II5 -0.048
Ee . 10^Pa 14.050 0.490 5.745 -O.O52 -O.O25re 10°Pas 5*584 0.756 55.245 -0.095 -O.25I
' t l 14.846 15.156 200.49 -1.210 -0.856
c l 8.128 14050 25.851 -O.IO5 -0.026
°e 6.295 0.951 28.945 -O.O79 -O.O95

P 0 R K

E0„ • 10^Pa 15.426 1.122 50.526 -0.097 -O.I52
107Pa 11.594 1.284 6.284 -0.107 -0.082
10^Pa 12.449 1.867 5.140 -0.220 0,021

E® . 10cPa 7.810 0.895 5.412 -0.075 -0.029
/L ‘ 10bPas 2.105 0.244 10.552 -O.O5O -0.012
i-X 15.256 4.874 111.28 -0.468 -0.115

c * 5.611 0.904 17.811 -0.085 -O.O25

Ce 5.604 0.495 12.077 -0.045 0.012

- 5.618
-1.199
-2.061
-0.555
-2.241
-19.751
-5.011
-2.205

-4.087
- I . 9 OO
- 2 . 5 0 9  
-0 .7 2 4  
-5 .4 9 2 ^  
-5 2 .6 4 1  
-5 .6 0 1  -2.821

575 
-..055 
-0.995 
-0.616 
•1.657 ■18.159 
-2.805 
- 1.821

-1

-1
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ion between rheological characteristics, time of storage and heat treatment,
^ ^ i n g

liS / ia».« Prediction of values of muscle tissue rheological characteristics during cold sto-
o> ajiH u •

■e b ea  ̂treatment of meat.
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