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On th e  e v a lu a t io n  o f  m eat and m eat p ro d u c t c o n s is te n c y  by means o f  in s t ru m e n ta l  m ethods

IVASHOV V .I  and ANDREYENKOV V .A .,* , KITOV K.M.
The A ll-U n io n  M eat R e se a rc h  I n s t i t u t e ,  Moscow, USSR
‘ The Moscow T e c h n o lo g ic a l  I n s t i t u t e  o f  M eat and D a iry  I n d u s t r i e s ,  Moscow, USSR
The problem  o f  im prov ing  m eats q u a l i t y  and fo o d  v a lu e  i s  a m ost im p o r ta n t  one in  th e  m eat 
in d u s t r y .  To s o lv e  i t  on th e  b a s i s  o f  q u a l i t y  c o n t r o l  sy s tem s , means o f  th e  o b je c t iv e  ev a ­
lu a t io n  o f  raw  m ea t, raw  and f in i s h e d  m eat p ro d u c ts  a t  th e  p ro c e s s in g  s ta g e s  a re  n e c e s s a r y .  
C o n s is te n c y  i s  one o f  th e  p r im a ry  c h a r a c t e r i s t i c s  o f  th e  q u a l i t y  o f  m eat and m eat p r o d u c ts .  
I t  can be o b j e c t i v e l y  m easured  w ith  in s t r u m e n ta l  m ethods, th e  one based, on d e te rm in in g  
sh e a r  f o r c e  b e in g  m ost oommon.
The b a s ic  e lem en t o f  th e  d e v ic e s  used  in  t h i s  method i s  a  c u t t i n g  edge ground a t  a c e r t a i n  
a n g le . As a  r u l e , s u c h  d e v ic e s  a llo w  to  m easure  th e  maximum s h e a r  fo r c e  o f  a sam ple; i t  i s  
compared w ith  th e  r e f e r e n c e  v a lu e  and th e  c o n s is te n c y  i s  e s t im a te d .  In  o p e ra t io n  th e  edge 
i s  becom ing d u l l  and th e  r e f e r e n c e  v a lu e s ,  w hich c o rre sp o n d  to  a sh a rp  edge, v a ry  g r e a t l y .  
To make th e  e s t im a t io n  o f  m eat and m eat p ro d u c t  c o n s is te n c y  w ith  th e  above method s i g n i f i ­
c a n t ,  th e  s h a rp n e s s  o f  th e  c u t t i n g  edge sh o u ld  alw ays be c o n t r o l l e d ,  t h i s  b e in g  v e ry  d i f ­
f i c u l t .  To e l im in a te  t h i s  sh o rtco m in g  i t  i s  su g g e s te d  t h a t  th e  e s t im a t io n  o f  m eats c o n s i s ­
te n c y  by t h e i r  s h e a r  f o r c e  be made u s in g  a n o n -ch am fered  b la d e ,  i . e .  a p l a t e  k n i f e  w ith o u t 
t a p e r in g .
£ ° r  t h i s ,  we e x p e r im e n ta l ly  s tu d ie d ' th e  p ro c e s s  o f  c u t t i n g ,w i th  a non -cham fered  b la d e ,o f  
oeef m uscle  t i s s u e .  As th e  o b je c t  o f  th e  s tu d y , th e  lo n g is s im u s  d o r s i  m uscle was u se d . I t  
"a s  d i s s e c t e d  from  th e  c a r c a s s e s  o f  1 8 -2 4 -m o n th -o ld  a n im a ls , and h e ld  f o r  72 h r  a t  2 -4°C . 
T est sam ples w ere 10  x 10  x 50 mm p a r a l l e l e p i p e d s .
Tests were performed with a special cutting device in a universal tearing machine MR-500- 
T-2 at -4 ° C .
As a n o n -ch am fe red  b la d e ,  a s t e e l  band h a v in g  th e  th ic k n e s s  0 o f  0 . 0 2 , 0 .0 6 , 0 . 1 , 0 .1 5  o r  
0*2 mm was u se d , w hich was f ix e d  t ig h te n e d  i n  th e  c u t t i n g  d e v ic e .  Sam ples were c u t a c ro s s  
th e  f i b e r s  a t  th e  c o n s ta n t  r a t e  o f  th e  b la d e .  D uring  t e s t i n g ,  P -v a lu e s  ( s h e a r  f o r c e )  were 
R ecorded, a s  r e l a t e d  to  , i . e  b la d e  p e n e t r a t i o n  d e p th , on a c h a r t  o f  th e  dynamometer o f  
th e  t e s t i n g  m ach in e .
As a r e s u l t  o f  th e  s t a t i s t i c a l  p ro c e s s in g  o f  th e  e x p e r im e n ta l d a ta ,  a r e l a t i o n  h as  been  
d e r iv e d :  Pma* = f (S ;  (T a b le ) ,

"h e re  Pmax i s  th e  maximum s h e a r  f o r c e ,  S i s  th e  b la d e  th ic k n e s s  (se e  T a b le ) .

The maximum s h e a r  fo r c e  as r e l a t e d  to  b la d e  th ic k n e s s
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aeTv, „ Pm« = A 5 ae i,i
Qe e x p e r im e n ta i  p l o t s  P-h c o rre sp o n d  c o m p le te ly  to  th e  p h y s ic a l  m odel o f  a no n -ch am fered  
a t t m g  p r o c e s s .  The F ig u re  i l l u s t r a t e s  a t y p i c a l  m uscle c u t t i n g .

aL t b ® ^ i t ^ 1  S tag e  o f  b la d e  P e n e t r a t io n  i n t o  th e  t e s t e d  sam ple m uscle f i b e r s  a re  com pres-
O . U - B ) .  T h is  co m p ressio n  c o n tin u e s  up to  a  c e r t a i n  c r i t i c a l  v a lu e  PComo. e a u a l to  th e  me 
S e r ia l  s h e a r  s t r e n g th  (p o in t  6 ) . i f  a t  t h i s  moment th e  com p ressio n  f o r c e p s  d e c re a se d  no 
u t tm g  o c c u rs  and th e  sam ple r e c o v e r s  p a r t i a l l y  i t s  i n i t i a l  d im e n s io n s , th e  e x te n t  o f  t h i s  
e c°v ery  b e in g  due to  th e  v i s c o e l a s t i c  p r o p e r t i e s  o f  th e  m a te r i a l .  When lo a d in g  c o n tin u e s  

i  d ex ceed s th e  m a te r i a l  s h e a r  s t r e n g th ,  th e  b la d e  s t a r t s  to  p e n e t r a te  th e  sam ple
bp . * c u t t i n g  p ro c e s s  i s  i n i t i a t e d  (B—C ). In  t h i s  c a s e , th e  low er f i b e r s  a re  f u r t h e r  * 

m g  com pressed  and th e  upper ones a re  s t r e tc h e d  and f i n a l l y  b re a k . The P -i(h )  cu rv e  
The3, ¿ f t 'e:n a;m es th e  co m p ressio n  work a t  A-B and th e  c u t t i n g  work Acompz. a t  B-C. 

e e f f i c i e n c y  o f  a n o n -ch am fered  b la d e  i s  c h a r a c te r iz e d  as  fo l lo w s :
*1 -  Aciit/A compl -*-Acu.i

ho h o llo w in g  a p p ro x im a tin g  r e l a t i o n  w hich d e s c r ib e s  changes i n  as d epend ing  on 0 h as  
een d e r iv e d :  „ ici ° °

q 1 = 8 + C e ( 2 )
e f f i Cj_ent s 0f  r e l a t i o n s  (1 )  and (2 )  were c a lc u la te d  by a m icrocom pu ter (D3-28) w ith  th e

J  * % f a ^ W ^ ° da:= 1 .1 5 1 ; 6 = - 5.886  m- 1 ; B = 0 .3 5 ;  C = 0 . 65 ; k = -3 0 .7 4 8  m '1 . 
h ]e s Vudy c a r r i e d  o u t i n d ic a te d  t h a t  m uscle  c o n s is te n c y  d e te rm in a t io n  u s in g  a n o n -ch am fered  

hade o f  a d e f i n i t e  th ic k n e s s ,  th e  maximum s h e a r  fo r c e  depend o n ly  on th e  s t r u c t u r o -  m echa- 
^ a l ^ p r o p e r t i e s  o f  a b io m a te r i a l ,  th e  a c c u ra c y  and s t a b i l i t y  o f  th e  m easurem ents b e in g  im -

o ^ t h e r  im provem ents sh o u ld  be e f f e c te d  th ro u g h  tn e  m a th e m a tic a l m o d e llin g  o f  th e  p ro c e s s  
n o n -ch am fe red  b la d e  c u t t i n g  and w ith  ac c o u n t f o r  th e  s tru c tu ro -m e c h a n ic a l  p r o p e r t i e s
Dieal: anri mftnf: nrnHnr-hc:.

was ap p ro x im ated  w ith  th e  fu n c t io n

Of nieat and m eat p r o d u c ts .




