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ute  o f  Animal B reed in g  -  K o s tin b ro d , B u lg a r ia

5*  me tTv e “ e a t  q u a l i t y  i s  known to  be form ed from  p h y s ic o -c h e m ic a l, m o rp h o lo g ica l 
kaSser,na° opi f e P r o p e r t i e s  o f  m u scu la r t i s s u e  b e in g  now under in te n s e  i n v e s t ig a t io n  

/ ? d Co°Pe r  / 1 9 7 1 / ,  A nderson and P a r r i s h  / 1 9 7 2 / ,  Ashmore / 1 9 7 4 / ,  Hunt and 
a °lil~ '  ‘9 7 7 / e t  a l . ,  have s tu d ie d  th e  r e l a t i o n s h ip  betw een  m eat q u a l i t y  and me- 
a the -¡t,ype ra t; io  ° f  m u scu la r f i b r e s ,  m ain ly  i n  b o th  sheep and c a t t l e .  L im ited  
*8e, a in v e s t i g a t io n s  t r e a t i n g  t h i s  q u e s t io n  in  sheep  s la u g h te re d  a t  d i f f e r e n t

p r e s e n t  s tu d y  i s  a f i n a l  s ta g e  i n  s tu d y in g  th e  m e ta b o l i te  ty p e  o f mus- 
3T r e s  i J1 lambs a t  d i f f e r e n t  age and d e te rm in in g  th e  dependence to  some 

<s c h a r a c te r i z in g th e m eat q u a l i t y .
/? ’*12Q s i U£ly was c a r r i e d  o u t on 30 male lam bs, s la u g h te r e d  c o n s e c u tiv e ly  a t
ih / 180 days o f  a s e * Im m edia te ly  a f t e r  s la u g h te r in g  sam ples were ta k e n
/i S q u irt01 “ « loriS isaim us d o r s i /LD/ and n.sem im em branosus /M b/, f ro z e n and k e p t 

y1“ n i t r o g e n .  H is to lo g ic a l  a n a ly s e s  were c a r r i e d  o u t on c o n se c u tiv e  c u ts  
\ii *©s/ i ° r  d e te rm in in g  SDH, AGDOH, a lk a l in e  ATP-ase a c t i v i t y  o f  s in g le  m u scu la r 
ik? det ih e  t;ype o f  f i b r e s , a f t e r  th e  A shm ore’s and L o e r r e ’ s /1 9 7 1 / n o m e n c la tu re , 
« U ^ ^ rm in e d  on th e  b a s i s  o f  th e  a c t i v i t y  o f  s in g le  enzymes a c c o rd in g  to  the 

•‘•hg schem e:

* M
SDH + 

-
^ p-ase

10.2 -

<L8 i W
+
+

;y /\VBQ/l y -on f r e s h ly  c u t  m uscle

A t th e  same tim e , c r o s s - s e c t io n  o f  b o th  red  
/R /  and w h ite  A«/ f i b r e s  was m easured . 
P h y s ic o -c h e m ic a l p r o p e r t i e s  of th o se  m usc les  
were an a ly zed  24 h p o s t  mortem. The c o lo u r  oí 
m u sc les  was d e te rm in ed  o b je c t iv e ly  by means 
o f  th r e e - c o lo u r e d  c o - o r d in a te s  a c c o rd in g  to
H u n te r 's  system  th ro u g h  t r i c o lo r im e t r e  "Momo- 
c o lo r  D ". S im u lta n e o u s ly , th e  c o n c e n tr a t io n
o f  p ig m en ts  was d e te rm in ed  a f t e r  th e  Horn
s e y 's  method /19i>6/> pH o f m usc les  was m easu- 

th ro u g h  com bined e le c t r o d e ,  w a te r B in d in g  C apa-
o f  m eat was d e te rm in ed  a f t e r  th e  method o f Gram and Haum /1 9 5 2 /«  I n t r a -



m u s c u la r  f a t s  w ere e x t r a c t e d  w i th  e t h e r .
R e s u l t s  an d  d i s c u s s io n s  -  A n a ly s e s  f o r  th e  r a t i o  o f  s i n g l e  ty p e s  o f  

l a r  f i b r e s  i n  LD and  MS o f  lam b s s l a u g h te r e d  a t  age  o f  90» 120  an d  180  days»
g iv e n  i n  t a b l e  1 .

T a b le  1 .  -  R a t io  o f  th e  t h r e e  ty p e s  o f  m u s c u la r  f i b r e s  i n  ID and SM
M u sc u la r
f i b r e s

90 d a y s  
/ a g e /

120  d a y s  
/ a g e /

180  d a y s  
/ a g e /

m .lo n g is s im u s  d o r s i

% J3R 8 ,7 5 1 0 ,5 3 1 0 ,8 5

%<LR 5 1 ,9 8 5 4 ,4 5 5 0 ,0 3
%<kW 3 9 ,2 7 3 4 ,6 5 3 9 ,1 3

m .sem im em branosus

% J R 1 2 ,8 6 1 2 ,0 2 1 4 ,3 9

%<kR 6 0 ,6 2 5 1 ,8 9 4 0 ,7 6
%<kW 2 6 ,5 2 3 6 ,1 5 4 4 ,8 5

I n  b o th  m u s c le s  s t u d i e d ,  tbe,fiCir  
te r m e d ia r y  /  cLR /  ty p e  o f  
l a r  f i b r e s  p r e d o m in a te s ,  c 0Si 0o8 
m ing o u r  p r e v io u s  i n v e s t i g a^ orei 
/P in k a s  e t  a l . ,  1 9 8 3 / .  ®b e r f a y
i n  lam bs b o th  m u s c le s  have  a
o o l i t i c  c h a r a c t e r  w i th  a  Pr y f i t '
l e n t  p e r c e n ta g e  o f  r e d  /  a '  ’
r e s  and  may b e  c h a r a c t e r i z e 
r e d  o n e s  w i th  a  f a s t  c o n t r a ® ^ 1» 
w h ich  c o i n c i d e s  w i th  th e  Tan“ 
/ 1 9 7 9 /  c l a s s i f i c a t i o n .  I h  ‘~tr6e 
t h i s  r a t i o  i s  k e p t  i n  th e
age g ro u p s  w h ich  i s  a l s o  ob& ^ .
v e d  i n  th e  i n v e s t i g a t i o n s
c o u r t  and  A rn a  1 /1 9 7 V  and v e* 
mon e t  a l . ,  / I 9 8 1 / .  I n  SM, £ j 
v e r ,  a  i n c r e a s e  i s  e s t a b l i » r  ^  
/ p  £. 0 , 05/  o f  fiR  f i b r e s  0uS' 

g ro w in g  o f  a n im a ls ,  b e in g  t h i s  o b s e rv e d  b y  Solom on e t - a l . ,  / 1 9 8 1 /  i n  th e  sam oi 
c l e ,  w h ile  Moody e t  a l . ,  / 1 9 8 0 /  f i n d  a  d e c r e a s e  o f  J3R f i b r e s  i n  ID w i th  gro'H^° 
la m b s . ,

I n  c o n t r a s t  t o  LD, i n  SM a  g r e a t  p a r t  o f  ¿.R i s  t r a n s f o r m e d  / p ^ .  0 ,0 1 /  
f i b r e s ,  i . e . i n c r e a s e s  t h e  g l y c o l i t i c  c h a r a c t e r  o f  th e  m u s c le ,  w h ich  i s g* 

o b s e rv e d  b y  Holm es and  A shm ore / 1 972/ and Ashm ore e t  a l . ,  /1972 /  i n  c e r t a i n  ® 
c l e s  o f  c a t t l e ,  p i g s  an d  s h e e p .  „4^ r e9

I n  p i g s ,  I n c r e a s e d  c o n t e n t  o f  in t e r m e d ia r y  / <XR /  and w h ite  /  <* # 7  
i s  m a n i f e s te d  i n  PSE m u sc le s  / d e  B r u in ,  1971/* S w a tla n d  an d  C a sse n s  1973/»

T a b le  2 .  -  D ia m e te r  o f  m u s c u la r  f i b r e s  / y k  /

M u sc u la r
f i b r e s

90 d a y s  
/ a g e /

120  d a y s  
/ a g e /

1 8 0  d a y s  
/ a g e /

m .lo n g is s im u s  d o r s i

r e d  /  R / 3 7 ,0 0 3 8 ,5 5 3 8 ,5 1
w h ite  / W / 4 2 ,2 3 A4 ,01 4 3 ,4 8

m ,sem im em branosus

r e d  /  R / 3 7 ,3 8 38 ,88 3 9 ,8 2

w h ite  / <-!/ / 4 3 ,5 5 4 4 ,9 1 4 3 ,3 4

gUC»
c t « ,  i r r e s p e c t i v e  o f  h ig h  p e r c e n ta g e  o f  g l y c o l i t i c  / + d H / V  f ib re » *

v i s i b l e  d e v i a t i o n s  i n  la m b 's  q u a l i t y  a r e  n o t  o b s e rv e d .  , .  . =hed £7
D a ta  c o n c e r n in g  th e  s i z e  o f  m u s c u la r  f i b r e s  / t a b l e  2 /  show e s t a b l i s h »  j j I  

f e r e n c e s  b y  many a u t h o r s  b e tw e e n  th e  d ia m e te r  o f  b o th  r e d  J R !  and w h ite  ' ^ofjT 
f i b r e s . /H o lm e s  and A shm ore, 1972 ; H e n d r ic k s  e t  a l . ,  1973» H unt an d  H edrick*

I n  a l l  th e  t h r e e  cas®*\ 
w h ite  /  W  /  f i b r e s  
s i g n i f i c a n t l y  g r e a t e r  

R f i b r e s  and  t h a t  . ^
r e n c e  i s  s i g n i f i c a n t  ' 
0 , 0 5 /  b o th  f o r  ID ah» $
SM. No d i f f e r e n c e  ®giw 
l i s h e d  i n  g ro w th  in*® ''gf 
o f  b o th  ty p e s  o f
t h a t b e in g c o n f irm e d
o th e r  o u r  in v e s t ig a t r ^ o g y
to o  /  P in k a s  e t  a l . » , a 3 
K i e s s l i n g /1 9 7 7 / ***ST<fi J  
m ore i n t e n s i v e  g row tn

J .W  f i b r e s  i n  sh eep  J
up t o  ag e  o f  18  m onth ■ *«t,i 
t h e  p e r io d  up t o  6
h o w ev e r, g ro w th  ;;
i s  p r a c t i c a l l y  th e  &

i n  o u r  c a s e ,  show ing  t h a  th o s e  d i f f e r e n c e s  may b e  o b s e rv e d  i n  a  l a t e r  s ta g e

® O b je c t iv e  d a t a  c o n c e r n in g  th e  p h y s ic o - c h e m ic a l  t r a i t s ,  c h a r a c t e r i z i h S
m eat q u a l i t y ,  a r e  g iv e n  i n  t a b l e  3 . , h a t  jfi

The c o lo u r  o f  m e a t w h ich  we a r e  e x p r e s s in g  i n  t h r e e  fo rm s  show t h a i  
f i r s t  tw o a g e s  no  im p o r ta n t  d i f f e r e n c e s  e x i s t .  I n  th e  m u s c le s  o f  a n im a ls  * * , 00. 
t h i r d  g ro u p  s i g n i f i c a n t  d i f f e r e n c e s  a r e  o b s e rv e d  /  p ^ ; 0 , 0 1  /  b o th  i n  eJR.
an d  i n  c o lo u r  s a t u r a t i o n  w h ich  i s  due t o  c h a n g e s  i n  r e d n e s s /y e l lo w n e s s  r a t i  ^  
m ore e s p e c i a l l y ,  i n  i n c r e a s i n g  o f 'V 'c o m p o n e n t ,  i . e .  th e  r e d  o n e . O b v i o u s l y * ^ '1' 
c h a n g e s  d e r iv e  from  th e  i n c r e a s i n g  c o n c e n t r a t i o n  o f  h em p ig m e n ts , b e in g  
t i y  /  p <  0 ,0 1  /  h ig h e r  th a n  o th e r  two g r o u p s .  E v i d e n t l y ,  t h e  c o n c e n t r a t i o n



~ P h y s i c a l  an d  c h e m ic a l  v a lu e s  o f  m u s c le s

'*'n  BajnB is a basic factor determining the meat colour, in c w  sf, to
' " V o i  + 4 beef, where an important role play the structural differences in î ;s-

Wotein, determined through glycolitic process velocity post mortem.

C T J i o t  /E/

pats /%/

&fhtn,ess /L/
y e l lo w n e s sa/b

^ & efS /L/
J a t i0 s : ye l l o n e s s  

/ B /gem / B /
JBC g f e n t s rfi/?

ta s -/%/

90 d a y s  
/ a g e /

120 d a y s  
/ a g e /

1 1 ,2 8

0 ,8 7
9,88
9 ,9 3

36 ,71
2 ,3 5
5 ,6 6

r n .lo n g is s im u s  d o r s i  
11,41

0 ,7 1
9 ,7 1
9 ,0 2

37 ,7 1
2,70
5,68

m. sem im em branosus
11,20 10,86

0 ,9 2
1 0 ,7 4

9 .9 7  
3 7 ,1 3

1 .9 7  
5 ,6 5

0 ,8 0
10,11

9 ,4 4
3 8 ,4 7

2 ,9 6
5 ,6 5

180  d a y s  
/ a g e /

7 ,7  0

1 ,5 3
1 1 ,8 4
1 1 ,4 9
3 6 .8 7

4 ,4 2
5 ,7 3

7 ,4 4

1 ,7 6
1 2 ,5 9
13 ,7 1
3 6 ,4 7

3 ,4 3
5 ,7 4

so6 di f f e t e r  C a p a c i ty  o f  m eat i s  n o t  o b v io u s ly  i n f lu e n c e d  by  th e  s m a ll
®s in  r®r e d c e s  i n  o u r  e x p e r im e n t .  W hile  th e  c o n te n t  o f  in t r a m u s c u l a r  f a t s  i n c r e a -  

th Thr a l l e l  w i th  th e  Sro w th  o f  a n im a ls .  T h e re  a r e  no  d i f f e r e n c e s  i n  pH v a l u e s ,
^ t e  p ne v a lu e s  o f  p h y s i c a l  and  c h e m ic a l  - b r u i t s  a r e  one-w ay  f o r  b o th  m u sc le s  and  

n ° s t a t i s t i c a l  s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  th em .

^  c o r r e l a t i o n  b e tw e e n  th e  ty p e  o f  f i b r e s  and  b o th  p h y s ic a l  and  c h e m ic a l  
tOb Bo th  U died was c a l c u l a t e d  i n  t o t a l  f o r  th e  t h r e e  age  g r o u p s ,  and s e p a r a t e l y  
0 i&s 5 u s c l e s .  O b ta in e d  c o r r e l a t i o n  c o e f f i c i e n t s  a r e  to o  d i f f e r e n t  b e tw e e n  b o th  
tg , ^  a r e  b e in g  e s t a b l i s h e d  c o r r e l a t i o n  c o e f f i c i e n t s  o f  th e  o r d e r  o f  0 ,3  -

2ih&- +.^e tw een  th e  c o n c e n t r a t i o n  o f  p ig m e n ts  and th e  t h r e e  c o e f f i c i e n t s  c h a r a c -  
« chem i': t m eat c o lo u r  /L ,  a / b ,  D / . B etw een  s i n g l e  ty p e s  o f  f i b r e s  and p h y s i c a l  
er ,  h irK a ^ ^ r a i b s  s t u d i e d ,  th e  c o e f f i c i e n t s  h av e  v a lu e s  n e a r  to  0 .  I n  Bid, how e- 

^■Sher c o r r e l a t i o n  v a lu e  a r e  o b s e rv e d ,  a s :
S im i l a r  r e l a t i v e l y  low corf- 
r e l a t i o n  v a lu e s  we a l s o  
h av e  o b ta in e d  i n  o th e r  o u r 
i n v e s t i g a t i o n s  /P in k a s  e t  
a l , ,  1 9 8 3 / ,  w h ile  H unt and  
H e d r ic k  7 1 9 7 7 / on s tu d y in g  
th e  c a t t l e  do n o t  e s t a b l i s h

0,272
0 ,4 7 3
0 ,4 9 5

p ig m e n ts  -  0 ,0 4 7 7  
p ig m e n ts  0 ,3 3 1  

p ig m e n ts  0 ,3 9 0

_______ ____________ _
at. bu t i ? 11 B etw een  bbe ty p e  o f  f i b r e  and  t h e  t r a i t s  c h a r a c t e r i z i n g  th e  m eat q u a l i-  
iJJery f i n d  a  h ig h e r  p e r c e n ta g e  o f  r e d  /JR + ¿R / f i b r e s  i n  m u s c le s  o f  s o f t

U

d a r k - d r y  c o n s i s t e n c e  com pared  t o  n o rm a l muse 
‘abosl6^ ' ' / b / . i n  s h e e p ,  h o w ev e r, su c h  d e v i a t i o n s  i n  mea

l e s  i n  c a t t l e  /H u n t and  Hed
* XX1 “n e e P , h o w e v e r, su e n  a e v ia r x o n s  m  m eat q u a l i t y  a r e  an  u n u s u a l  

Op Q£ R e s u l t i n g  from  s t r e s s - r e s i s t a n c e  o f  s h e e p , r e g a r d l e s s  o f  h ig h  p e r c e n -
tp?* g w *  f i b r e s  i n  m u s c le s .  P r o b a b ly ,  o x id a t iv e  p r o c e s s e s  i n  f i b r e s  p re d o m in a te  
e<w6ly  h i u t i c  o n e s , r e s u l t i n g  i n  -  ev en  u n d e r  s t r o n g  s t r e s s  c o n d i t i o n s  -  a  r e l a -  

a?se o f h E1yc °S en  c o n te n t  i n  m u sc le s  /P in k a s  e t  a l . ,  1 9 8 V  a l lo w in g  a  n o rm a l 
ao qn i . g l y c o l i s e  p r o c e s s  p o s t  m ortem , and  a s  a  r e s u l t ,  no  v i s i b l e  d e v i a t i o n s  i r  

^ i t y  a r e  o b s e rv e d .

. 0 . ,  1 9 7 2 , P r o c .R e c i p r o c a l  M eat C o n f . ,  2 5 , p .1 7 6 .
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INTRODUCTION

Among the breeds available for modern pig production, the Belgian Landrace and Pietrain,
h r p p i f i CUf!ar yii1 ntT t SiV u9 / r°m the point of view of « r cass quality. The superiority °t(,ey

h well'establ\shed. with respect to the lean tissue content of the carcass, and » evf! 
rather^ i m i n  iV components ?f slre lines in crossbreeding schemes in European countries- A i s 1̂
inrifl -ttle ? kn0,wnJ Particularly ln the Belgian Landrace breed, regarding muscle chara?*® 1 0  
i?m'HcnC1 Th meat. qiiaI’ty, as ,for example fibre types distribution and contents of collagen, Pigff b ^ ej  
lipids. This study was designed to investigate these aspects, by comparing the two m e a t y .e 
Pietrain and Belgian Landrace to the less muscular Large White breed, and assessing the inf1 
halothane sensitivity, which is very common in the Pietrain and Belgian Landrace (WEB9B, 1981 )*

MATERIAL AND METHODS

study 1nvo1.veud . :25 P19S, i.e. 5 of each of the following genetic types : Lar9e ¡,5 
-negative and halothane-positive Belgian Landraces, halothane-negative and halothane V

jSZ-iihe ,a!11n'al? “ere submitted to a halothane test at a liveweight of 25 - 30 kg-. 
fattened till a liveweight of 100 kg, then killed in usual industrial conditions by electric 
ana exsanguination.
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