
3 : 1 3
T H E  O C C U R E N C E  A N E  R A P I B  I B E N T I E I C A T I O N  OP 
D F D  OF B U L L S

A . M U C U L I k ', J . B i B O V A 2 , D . Z E M A N O V A 3 a n d  

Z . D V O R A K 3

D e p a r t m e n t  o ?  F o o d  H y g i e n e  a n d  Technology', 
U n i v e r s i t y  o f  V e t e r i n a r y  M e d i c i n e ,  C S - 6 1 2 4 2  
Brno, C z e c h o s l o v a k i a  I
M u n i c i p a l  V e t e r i n a r y  H y g i e n i c  Centre,
C S - 3 0 0 0 0  Pl z e n ,  C z e c h o s l o v a k i a  2

M e a t  I n d u s t r y  R e s e a r c h  I n s t i t u t e ,  C S - 6 I 2 0 0  
Brno, C z e c h o s l o v a k i a  3

SUMMARY
T h e  o c c u r e n c e  o f  D F D  w a s  s t u d i e d  o n  b u l l s  
o n  the b a s i s  o f  p H 2 . m e a s u r i n g  i n  MLLT, r e 
g a r d i n g  the wa y  o f  t h e i r  h o u s i n g  i n  p e n s  at 
the f a r m i n g  p r o d u c t i o n ,  l e n g t h  o f  th e i r  
t r a n s p o r t  to the s l a u g h t e r h o u s e ,  y e a r l y  s e a 
sons, a n d  l e n g t h  o f  t h e i r  k e e p i n g  i n  b o x e s  
b e f o r e  s l a u g h t e r .  It w a s  f o u n d  that the 
l e n g t h  o f  th e i r  stay i n  the s l a u g h t e r h o u s e  
is the m o s t  d e c i s i v e  f a c t o r  f o r  D F D  o c c u  - 
r e n c e .  C o l d  w e a t h e r  p a r t l y  i n c r e a s e d  the 
i n c i d e n c e  o f  DFD.

D F D  m a y  be i d e n t i f i e d  at  the e n d  o f  the 
s l a u g h t e r  l i n e  by m e a s u r i n g  the pH, p r o v i d e d  
the c a r c a s s  w a s  e l e c t r i c a l l y  s t i m u l a t e d  
a f t e r  s t u n n i n g .  pH, a b o v e  6.2 a p p e a r e d  to 
be s u i t a b l e  c r i t e r i o n  w h i c h  e n a b l e s  to d e 
tect all c a r c a s s e s  w w i t h  DFD. H o w e v e r ,  39 %  
c a r c a s s e s  w i t h  n o r m a l  m e a t  a r e  i n c l u d e d  i n  
this group.

I N T R O D U C T I O N

The o c c u r e n c e  o f  D F D  w a s  f o r m e r l y  c o n s i d e r e d  
as c o n s e q u e n c e  o f  the a n i m a l  f a t i g u e  a f t e r  
t r a n s p o r t .  N e v e r t h e l e s s ,  i t  m a k e s  c e r t a i n  
p r o b l e m s  e v e n  i n  r e c e n t  time, a l t h o u g h  the 
t r a n s p o r t  o f  the a n i m a l s  to s l a u g h t e r h o u s e s  
is r e a l i z e d  by f a s t  v e h i c l e s .  Th e  c a u s e  o f  
D F D  m a y  be s e e n  in m u t u a l  i n t e r a c t i o n s  of  
the a n i m a l s ,  e s p e c i a l l y  o f  b u l l s  d u r i n g  
t h e i r  s t a l l i n g  in  b o x e s  b e f o r e  the s l a u g h t e r .  
T h e s e  i n t e r a c t i o n s  are p r o p o r t i o n a l  to the 
ti m e  o f  s t a l l i n g  a n d  r e s u l t  in t i r e d  a n i m a l s  
i n  w h i c h  s o u r c e s  o f  the m u s c l e  e n e r g y  in  the 
i n s t a n t  o f  s l a u g h t e r  are e x h a u s t e d . T h i s  o p i 
n i o n  is s u p p o r t e d  by the f a c t  t h a t  the o c c u 
r e n c e  o f  D F D  o f  c o w s  a n d  h e i f e r s  is l e s s  
f r e q u e n t  due to l e s s  i n f l u e n c e  o f  s t r e s s  f a c 
tors, a n d  o f  l o w  i n t e n s i t y  o f  m u t u a l  i n t e r 
a c t i o n s  d u r i n g  s t a l l i n g  t h e s e  a n i m a l s  b e f o r e  
s l a u g h t e r .

D F D  c o m m o n l y  d e t e c t e d  24 h o u r s  a f t e r  s l a u g h 
ter d o e s  n o t  s a t i s f y  the n e e d  o f  m e a t  i n 
d u s t r y  i n  C z e c h o s l o v a k i a .  T h e r e f o r e  o t h e r  
w a y s  w e r e  i n v e s t i g a t e d  w h i c h  c o u l d  e n a b l e  
D F D  d e t e c t i o n  s t i l l  at the e n d  o f  the 
s l a u g h t e r  li n e .  Th e  p u r p o s e  o f  th i s  c o m m u n i 
c a t i o n  is: l.to p u t  a r e p o r t  a b o u t  the o c c u 
r e n c e  o f  D F D  i n  b u l l s  f r o m  one o f  the o b s e r 
v e d  a r e a  i n  C z e c h o s l o v a k i a  r e g a r d i n g  the ty
pe o f  h o u s i n g  the b u l l s  i n  o r i g i n a l  f a r m i n g  
p r o d u c t i o n ,  l e n g t h  o f  t r a n s p o r t ,  c l i m a t i c  
c i n d i t i o n s ,  a n d  l e n g t h  o f  s t a l l i n g  the a n i 
m a l s  i n  the s l a u g h t e r h o u s e ;  2. to p o i n t  o u t  
the p o s s i b i l i t y  o f  the D F D  d e t e c t i o n  at the 
e n d  of  the s l a u g h t e r  l i n e  by m e a s u r i n g  pH. 
w h e n  e l e c t r i c a l  l o w  v o l t a g e  s t i m u l a t i o n  o f  
b u l l  c a r c a s s e s  w a s  used.

M A T E R I A L S  A N D  M E T H O D S

610 b u l l  c a r c a s s e s  o f  d i f f e r e n t  b r e e d s  ^  
c r o s s - b r e e d s  f r o m  c o m m o n  r e c e p t i o n  et -, 
s l a u g h t e r h o u s e  w e r e  e v a l u a t e d  w i t h o u t  ft“ • 
h e r  d i f f e r e n t i a t i o n  (group A). In  additi° 
1783 b u l l s  ( groups B) r e s t r a i n t  h o u s i n g  c. 
k e e p i n g  l o o s e  at the o r i g i n a l  f a r m i n g  Pr ° ^  
tion, l e n g t h  o f  the t r a n s p o r t ,  c o l d  ( no s 
ber - f e b r u a r y )  or w a r m  (april - m a y , s e a  
w e r e  r e g i s t e r e d .  F a r t h e r  d i f f e r e n t i a t i o n
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v * - ___ — - ___  ,u gp/
c o n c e r n e d ” the time w h i c h  e l a p s e d  f r o m  rec■ 
t i o n  the b u l l s  to the s l a u g h t e r h o u s e -
w e r e  s l a u g h t e r e d  e i t h e r  d u r i n g  one 
a f t e r  th e i r  t r a n s p o r t  or w e r e  k e p t  
o v e r n i g h t  i n  b o x e s  fo r  12 a n i m a l s .

1 o°!

D F D  w a s  d e t e c t e d  by m e a s u r i n g  p H 2 , w i t h  j 
p o r t a b l e  t r a n s i s t o r  d i g i t a l  p H - m e t e r  
8 8 / W T W  a n d  s p e a r - t i p  g l a s s  e l e c t r o d e . M e e ®
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r e m e n t s  w e r e  m a d e  i n  M L L T  o n  the l e v e l  
w e e n  8 t h  a n d  9th rib, 5 c m  f r o m  the
M e a t  o f  b u l l  c a r c a s s e s  w i t h  h i g h e r  p H 24 
6 . 2  w a s  c o n s i d e r e d  as DFD.

V

t,ibl

. p:
F o r  p u r p o s e s  o f  r a p i d  i d e n t i f i c a t i o n  oi ^ 
at  the e n d  o f  the s l a u g h t e r  l i n e  b u l l  ~ c<
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c a s s e s  w e r e  u s e d  w h i c h  w e r e  s t i m u l a t e d  e 
t r i c a l l y  by the e q u i p m e n t  M I T A B  ( Swede;._ ___ _______j______ ________  _ a hi'
E l e c t i c a l  s t i m u l a t i o n  w a s  p e r f o r m e d  w i t ’■e l ’ 1)N
10 m i n .  a f t e r  s t u n n i n g ,  fo r  32 s w i t h  it> 
c u r r e n t  0 . 6 5  A  a n d  v o l t a g e  8 5  V, w i t h  
t i o n  i n  the r a n g e  5 ms  r e p e a t e d l y  every -piI; 
ms. T h e  el. c u r r e n t  w a s  a p p l i e d  by the - . ,i tms. m e  ex. cujrreuv. w h o  aypxxcvu  ̂g
i n  n o s t r i l s .  Th e  h o o k  f o r  c a r c a s s e s  serve ^ 
n e g a t i v e  e l e c t r o d e .  In 90 b u l l  c a r c a s s e s  
s t i m u l a t e d  p H  w a s  m e a s u r e d  at  the en d  of 
s l a u g h t e r  l i n e  (pH,), a n d  a f t e r  24 
( p H 2 .). V a l u e s  pH~, g r e a t e r  t h a n  6.2 s“^j4'
as c r i t e r i o n  f o r  DFD, a n d  w e r e  compared 
c o m p e t e n t  v a l u e s  o f  pHj. IS!

R E S U L T S  A N D  D I S C U S S I O N
eT h e  a v e r a g e  o c c u r e n c e  of  D F D  i n  b u l l s  i s 

v e n  i n  T a b l e  1. I t  is e v i d e n t  t h a t  D F D  ° 
i n  5 8 . 8  - 74.1 %  b u l l  c a r c a s s e s  w h e n  
s l a u g h t e r e d  n e x t  day a f t e r  t r a n s p o r t .  V
The l e n g t h  o f  t r a n s p o r t  d o e s  n o t  a p p e a r  ^  
i m p o r t a n t .  N e v e r t h e l e s s ,  e v i d e n t l y  
o c c u r e n c e  o f  D F D  c a n  be s e e n  i n  c o l d  wee 
t h a n  in  the w a r m e r  ( groups B 8 a n d  -p' 
B u l l s  s l a u g h t e r e d  i n  the d a y  o f  t h e i r  r e  i)>; 
t i o n  h a d  D F D  i n  the r a n g e  0 to 3 , 7  %,

c o l d e r  w e ;a/w i t h  h i g h e r  i n c i d e n c e  in
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(g r o u p  B  11) i n  c o m p a r i s o n  w i t h  w a r m e r  5 
(g r o u p  B  9), 3• 7 _ % _ a n d  1._1_%, r e s p . T h e  a.;'*

tfi
*

ge o c c u r e n c e  o f  D F D  i n  b u l l  c a r c a s s e s
r e n t i a t e d  i n t o  g r o u p s  B  1 to B 11 wa s  
r a b l e  w i t h  D F D  o c c u r e n c e  in  t h o s e  o f  tn
d i f f e r e n t i a t e d  g r o u p  A.

,0«
The r e s u l t s  i n d i c a t e  that f o r  the o c c u r s

Hi
n
H»

o f  D F D  n e i t h e r  the type o f  h o u s i n g  t h e ^ ü y
i n  the o r i g i n a l  f a r m i n g  p r o d u c t i o n  no- 
l e n g t h  o f  t r a n s p o r t  are d e c i s i v e  bu t  tl.
o f  all the l e n g t h  of  s t a l l i n g  b u l l s  in f

'o

s l a u g h t e r h o u s e  b e f o r e  s l a u g h t e r ,  ^ h e s e ^  j.
s u i t s  c o n f i r m  the o p i n i o n  t h a t  e x haust- ^  ̂ 
e n e r g y  s o u r c e s  i n  s k e l e t a l  m u s c l e s  is fi 
by m u t u a l  i n t e r a c t i o n s  o f  b u l l s  i n  b ° x ® 
n i f e s t a t i n g  the f i g h t  o f  a n i m a l s  f o r  » j>.

«1

p o s i t i o n  i n  m i x e d  g r o u p s  of  bulls, espec*^!» 
i n  t h o s e  w h i c h  w e r e  r e s t r a i n t  i n  the
p r o d u c t i o n .

P r e v e n t i o n  o f  D F D  o c c u r e n c e  m a y  be seen
onP?,i‘r e f o r e  i n  the s t a b i l i z a t i o n  o f  the gr C 0>ji>, 

bulls, a n d  f i r s t  af all in  t h e ^  1 gsi#i
s l a u g h t e r  a f t e r  t r a n s p o r t .  A n o t h e r  P ° s

m



Th e  a v e r a g e  o c c u r e n c e  o f  D F D  in b u l l  c a r c a s s e s
■ S ' 1.

“Cmmon r e c e p t i o n ,  w i t h o u t  s p e c i f i c a t i o n
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^•aughter 
^laughter 
; 3 2 but 
; b  i but 
; b  i b u t  
; 3 2 but 
: B 2 but 

B 2 but 
1 but 

* 3 2  but 
' 3 l but

i m m e d i a t e l y  a f t e r  t r a n s p o r t  
n e x t  day a f t e r  t r a n s p o r t
b u l l s  we r e  at f a r m i n g  p r o d u c t i o n  r e s t r a i n t  
b u l l s  t r a n s p o r t e d  no m o r e  th a n  30 k m  
b u l l s  t r a n s p o r t e d  3 1 - 100 k m  
b u l l s  t r a n s p o r t e d  no m o r e  th a n  30 km  
b u l l s  t r a n s p o r t e d  3 1 - 100 k *  
t r a n s p o r t  i n  w a r m e r  s e a s o n  
t r a n s p o r t  i n  w a r m e r  s e a s o n  
t r a n s p o r t  in c o l d e r  s e a s o n  
t r a n s p o r t  i n  c o l d e r  s e a s o n

229 6 2.62
381 263 69.03
47 31 65.96

201 6 2. =8
28 0 0.00
85 62 72.94

2 4 9 170 6 8 . 2 7
102 60 58.82
93 1 1.08

232 172 74.14
136 5 3.66

783 776 43.52
N s 3 i . g  n
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• R e l i a b i l i t y  o f  pH. a f t e r  e l e c t r i c a l  s t i m u l a t i o n  o f  c a r c a s s e s  as a c r i t e r i o n  f o r  D F D  

d e t e c t i o n .

b) * *  t h a n  pH. : 

s ^ g h e r  th a n  pH. : 6.2 6.3 6. 4 6 . 5 6.6 6 . 7

to pH,, no D F D  
k) Cor^ i n g  to p H 24

e~ m e a t a c c o r d i n g  to p H , , 
\ ^ ® = o o r d i n g  to p H 24 1

i . o  %3 9 . 2 %  2 7 . 8 %  2 2 . 8 %  1 2 . 7 %  8 . 9 %

0 . 0 %  1 5 . 6 %  2 4 . 4 %  2 8 . 9 %  4 6 . 7 %  6 6 . 6 %

U
V ^ ^ h s i d e r e d  i n  C z e c h o s l o v a k i a  is  h o u s i n g  

'«limais i n  i n d i v i d u a l  boxes, i n  ca s e  of‘*<1.

o r i e n t e d  fo r  f i n d i n g  the p o s s i b i l i t y  
n i d e n t i f i c a t i o n  o f  D F D  i n d i c a t e d  t h a t

pH, is u s e f u l  w h e n  e l e c t r i c a l  sti 
,e. Rlon is ¿ s t a b l e s h e d  in  the s l a u g h t e r  li- 
V ^ aPi d  f a l l  o f  pH  i n  M L L T  is m o r e  di s  - 

tv, lfl o a s e s  o f  g r e a t e r  a m o u n t  o f  g l y c o g e n  
low ® u s c le, a n d  c o n s e q u e n t l y  i n  the m e a t  

n j. P H 2 4 . F o r  u s i n g  pH, f o r  i d e n t i f i c a -  
rSth + a ^ q u e s t i o n  r e m a i n s  w h i c h  pH, v a l u e  

be o h o s e n  as c r i t e r i o n .  T a b l e  2.
M S®tes p r o b a b l e  e r r o r s  w h e n  pH, 6.2 to 
js, s « c hosen. T h e  r e s u l t s  i n d i c a t e  t h a t  at 
h 32 . 8  %  c a r c a s s e s  w o u l d  b e  i d e n t i f i e d

«: as ^3D, a n d  2 4 . 4  %  c a r c a s s es w i t h  n o r -  
\  bp ' 1 W o u l <i be i d e n t i f i e d  as DFD. p H 1 6.2 
,JUs6e i a k e n  as m o r e  s u i t a b l e  c r i t e r i o n  be- 

D F D  w o u l d  be i d e n t i f i e d ,  b u t  w i t h  
W * f t o w l e d g e  th a t  3 9 . 2  %  c a r c a s s e s  ar e  in- 

w h i c h  are n o t  D F D  w h e n  e v a l u a t e d  on

^  a p p e a r s  to be s a t i s f a c t o r y  c r i t e r i o n  
t® ^e t e c t i o n  o f  D F D  u n d e r  p r a c t i c a l  

hvl in  m e a t  p l a n t s .  M e a t  w i t h  h i g h e r
i* ^UotUes u s e 6 as r a w  m a t e r i a l  f o r  o t h e r  
s ^ U 1  ^ o n * T h e  r e s u l t s  i n d i c a t e  t h a t  el. 
b ^ on  u s e d  for a c c e l e r a t i o n  o f  g l y c o -  
«?> bp lc g l y c o l y t i c  p r o c e s s e s  i n  m e a t

b s e d  f o r  r a p i d  i d e n t i f i c a t i o n  o f  D F D


