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AND METHODS
L? oCc l0n  i n v e s t i g a t i o n s  o f  

r r e nce o f  DFD beef from
s l a u g h t e r e d  at the

s la u g h te r - h o u s e  in  Brno were 
c a r r i e d  o u t .  On the  b a s is  o f  
random s e s l e c t i o n ,19 groups of 
s l a u g h t e r  b u l l o c k s  f rom various 
a g r i c u l t u r a l  e n t e r p r i s e s  were 
e v a lu a te d  and the  r e s u l t s  o f  
meat q u a l i t y  assessment were 
r e l a t e d  to  the  method o f  fa t te n 
in g  and l e n g t h  o f  p r e - s la u g h  - 
t e r  h o u s in g .  From each o f  the 
19 g ro u p s ,  10 an im a ls  were ran
domly selected and samples were 
taken  from the M . l .dors i  and from 
the region of the 8th and 9th thora
c i c  v e r t e b r a e .  The pH?, v a lu e ,  
r e f l e c t a n c e  and lo s s  of j u i c i  - 
ness due to  d r i p p i n g  a f t e r  24 
hours  were e v a lu a te d  i n  the  
meat samples.  In  o r d e r  to  com
pare o th e r  methods o f  e v a l u a t 
in g  the  meat q u a l i t y ,  two more 
groups o f  an im a ls  were selected 
w i t h  d i f f e r e n t  p r e - s l a u g h t e r  
c o n d i t i o n s  and thu s  w i t h  an e x 
pec ted  d i f f e r e n t  q u a l i t y  o f  
m e a t .

RESULTS AND DISCUSSION 
The assessed i n d i c a t o r s  of qua - 
l i t y  o f  meat from the  19 groups 
o f  s l a u g h t e r e d  b u l l o c k s  c o n s i 
d e r a b l y  v a r i e d .  The DFD d e f e c t  
was d e te rm in e d  on the  b a s is  of 
the  PH24 v a lu e  o f  6.20 and more. 
In  4 groups o f  s l a u g h te r e d  
b u l l o c k s  the  DFD d e f e c t  was 
found to  occu r  i n  a l l  the  a n i 
ma ls ,  i . e . i n  100% . In  4 
groups t h i s  d e f e c t  was com p le 
t e l y  a b s e n t .  In  the  re m a in in g  
g ro u p s ,  the  DFD d e f e c t  was ob
served  i n  10 -  90% o f  a n im a ls .  
L a t e r ,  the  groups o f  s l a u g h t e r 
ed an im a ls  were d i v i d e d  i n t o  
6 g roups a c c o rd in g  to  the  d i f 
f e r e n t  c h a r a c t e r  o f  p r e - s l a u g h 
t e r  c o n d i t i o n s ,  i n  o r d e r  to  
assess the  most im p o r t a n t  i n 
t r a v i t a l  e f f e c t s  on the  o c c u r 
rence o f  DFD in  b e e f ;  the  r e 
s u l t s  are as f o l l o w s  :
(a )  In  beef  f rom b u l l s  f a t t e n 

ed in  lo o se  s t a b l e s  and 
s la u g h t e r e d  im m e d ia te ly  
a f t e r  t r a n s p o r t  to  the  
s l a u g h t e r  house the  DFD 
d e f e c t  d id  no t  occu r  ( 0%);
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(b )  In  beef  from b u l l s  f a t t e n  - 
ed i n  lo o s e  s t a b l e s ,  then  
t r a n s p o r t e d  and p r e - s l a u g h 
t e r  housed i n  the  o r i g i n a l ,  
s o - c a l l e d  s o c i a l l y  s t a b i 
l i z e d  groups f o r  24 hours  
the  o c c u r re n c e  o f  the  DFD 
d e f e c t  was 1 2 . 8%;

( c )  In  beef  f rom b u l l s  f a t t e n  - 
ed i n  lo o s e  s t a b l e s ,  then 
t r a n s p o r t e d  and p r e - s l a u g h 
t e r  housed i n  the  o r i g i n a l ,  
s o - c a l l e d  s o c i a l l y  s t a b i 
l i z e d  groups f o r  48 hours  
the  o c c u r re n c e  o f  the  DFD 
d e f e c t  was 30.0%;

(d )  In  beef  from b u l l s  f a t t e n  - 
ed i n  lo o s e  s t a b l e s  , 
t r a n s p o r t e d  and housed 
p r i o r  to  s l a u g h t e r  m ix in g  
an im a ls  from v a r i o u s  
groups f o r  24 h o u rs ,  the  
o c c u r re n c e  o f  the  DFD 
d e f e c t  was 80.0%;

(e )  In  b u l l s  f a t t e n e d  i n  s t a n 
c h io n  s t a b l e s ,  then  housed 
i n  lo o s e  p r e - s l a u g h t e r  con 
d i t i o n s  a t  the  s l a u g h t e r  
house f o r  24 hours  , the  
DFD d e f e c t  o c c u r re d  in  
80.0% o f  a n i m a l s ;

( f )  In  beef  f rom b u l l s  f a t t e n  - 
ed i n  s ta n c h io n  s t a b l e s  , 
then  housed i n  lo o s e  p r e -  
s l a u g h t e r  c o n d i t i o n s  a t  
the  s l a u g t e r  house f o r
48 hours  , the  o c c u r re n c e  
o f  the  d e f e c t  was 100%. 

The e f f e c t  o f  the  season and 
o f  the  t r a n s p o r t  d i s t a n c e  on 
the  o c c u r re n c e  o f  the  DFD de
f e c t  i n  meat were shown to  be 
i n s i g n i f i c a n t .
Bas ing on the se  f i n d i n g s  , the  
f o l l o w i n g  s im p le  measures we - 
re  recommended f o r  r e d u c in g ,  
o r  e l i m i n a t i n g ,  th e  o c c u r r e n 
ce o f  the  DFD d e f e c t  i n  the  
meat o f  s l a u g h t e r e d  a n im a ls  :
(1 )  W i t h in  th e  c i r c l e  o f  re  - 

g u l a r  s u p p l i e r s  o f  s l a u g h 
t e r  a n im a ls  ( a g r i c u l t u r a l  
e n t e r p r i s e s ) ,  the  s la u g h  - 
t e r  house sh o u ld  know 
whe ther  the  b u l l s  were 
f a t t e n e d  in  s ta n c h io n  or 
lo o s e  s t a b l e s  ( i n  Czecho
s l o v a k ia  a t  th e  p r e s e n t

■ a oft im e ,  about  one t h i r d  
the  b u l l s  are fa t te n e d  
s t a n c h io n  s t a b l e s  33 ,
about 2 /3  i n  loo se  st'a 
b l e s ) . Il5

(2 )  P lans o f  hau lage o f  Pu 
from s ta n c h io n  s t a b l e
sho u ld  be c o o rd in a te
w i t h  the  c a p a c i t y  of  x e 
s la u g h t e r  l i n e s  and tn 
b u l l s  sh lo u d  be slaugb 
ed im m e d ia te ly  a f t e r ^ r  
t r a n s p o r t  to  the  s laog^g
house, and w i t h i n  2
o f  a r r i v a l  a t  the  se

(3 )  B u l l s  f a t t e n e d  in  1° t 
s t a b le s  sh o u ld  be go'
o n ly  i n  the  o r i g i n a l ;  ^  
c a l l e d  s o c i a l l y  s t a b i l  
ed groups d u r i n g  f  
p o r t  and d u r i n g  Pre_:| ygf1' 
t e r  h o u s in g ,  u n t i l  3 gjf' 
t e r .  Even under these ^ 5t 
cumstances th e  an im a l3 
be s la u g h t e r e d  as soo3 
p o s s ib l e  a f t e r  a r r i v ^ g f  
p r e - s l a u g h t e r  h o u s in S ^ f i  
no t  ex tend  24 hours  pi 
when th e  o r i g i n a l  9r ^ng(f 
o f  a n im a ls  are  m a in !3i ^ 

Of the  whole s e t  o f  190 s i > 
t e r e d  b u l l s ,  the  DFD d e l ^ T  
was found i n  the  meat of 0f 
a n im a ls .  The average val  
p F ^  was 6.15 and the  eX0uP5 
average v a lu e s  i n  the  9r /p$ 
o f  10 a n im a ls  were 5 -5T 
DFD) and 6 .80  (100% D F D ) ^ ^  
average v a lu e s  o f  r e f l eCcne^ 
o f  meat measured on the ^^(1 . 
a p p a ra tu s  w i t h  a wave~ le[]g-t 0 
o f  522 nm f o r  th e  whole 3  ̂ , 
a n im a ls  (n = 190) was 1 i° 
th e  extreme average vale 
th e  i n d i v i d u a l  groups be jf1
10 .4  and 14.2%. The _ l ° ^ ng 
j u i c i n e s s  due to  d r i p P ^  # 
ove r  24 hours  was 0.60%
190) and th e  extreme val
were 0.31 and 1 . 12% e'

The g iv e n  v a lu e s  o f  P ^ A r 'd 1̂ 
f l e c t a n c e  and reduced Wd t
to  d r i p p i n g  sugges ted  IP ^  
these  methods c o u ld  be pS 
f o r  o b j e c t i v e  i n v e s t i g a 6f. 
o f  th e  DFD d e f e c t  i n  13 J thj, 
G r a p h ic a l  e x p re s s io n s  0 5[\o' 
r e s u l t s  u s in g  h is to g ra m s
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a d i s t i n c t  a c c u m u la t io n  o f
o f

Vg I
p ^ e s  around th e  v a lu e s  
Qj24 5 .6 0 ,  i . e .  v a lu e s  t y p i c a l  
a Meat o f  a normal q u a l i t y ,
g around 6 .7 0 ,  what shouws
t hStr °n g  DFD d e f e c t .  Tes ts  o f  

d i f f e r e n c e s  i n  th e  average 
v. des of p h ^  among the  i n d i -  
pfpUal  groups o f  10 meat sarn
ie s showed t h a t  th e  r e s u l t s  
ip e e x c e l l e n t  f o r  d i s t i n g u i s h i 
ng  ^he d i f f e r e n c e s  i n  the  
tegf-’-’ty  o f  the  meat. M utua l  
p0 t s  o f  the  19 groups g i v e  171 
the b i l i t i e s  ° f  e v a l u a t i n g  
Va  ̂ d i f f e r e n c e s  i n  th e  average 
Of Ues o f  th e  e x i s t i n g  p a i r s  
Sul^ t s .  In  110 cases the  r e -  
t i c i s , o f  th e  t - t e s t  were s i g n i -
Thf9ni  o r  h i g h l y  s i g n i f i c a n t .  
thPS ^ ac_t d e m o n s t ra te s  t h a t

PH,
: > ï t ' î î

v a lu e s  are a ve ry  
qyg;r t ci v e i n d i c a t o r  o f  meat 
io+ u y • In  a d d i t i o n ,  i f  we take 
Va]P accoun t  the  f a c t  t h a t  pH^ 
cai es show the  w o rs t  p r a c t i -  
iq P r o p e r t y  o f  th e  DFD d e f e c t  
Wor Bai ,  i . e .  i t s  m arked ly  
eq-j. ened WHO due to  i n s u f f i c i -  
dUri ac i d i f i c i a t i o n  o f  the  meat 
hea^ 9  a u t o l y s i s ,  and t h a t  pH

v e ry  easy
ahpl;

t ap Jjrements are
d and do no t  even r e q u i r e  

PH P^rng o f  meat, then  the  
th^4 Measurements p rove  to  be 
ihgi;rnDsi ; c o n v e n ie n t  method and
9 g va lu es  o f  6.20  o r  more are 
9sSp0d c r i t e r i o n  f o r  o b j e c t i v e  
ig ssment o f  th e  DFD d e f e c t
V 6« .
ihg ^ alu e s  o f  r e f l e c t a n c e  and 
cinesalu e s  o f  th e  l o s s  o f  j u i -
10 ^ s due to  d r i p p i n g  showed 
Pup-pQ Uns u i t a b l e  f o r  the  g iv e nWhj™se s . These c r i t e r i a
, i 0qc. are used f o r  d e te rm in a  - 
vPgj, o f  th e  DFD d e f e c t  i n  po rk  
^Wet,ec^ ar|oe v a lu e s  o f  13% and 
k^ion’- E d u c e d  j u i c i n e s s  due to 

qgl n 9 1% and l o w e r ) ,  cannot  
kalu p Sd f ° r  bee f  because these  
^ e f  s are  m a rked ly  lo w e r  i n  

normal  q u a l i t y .  From 
r osent  r e s u l t s  i t  f o l l o w s  

sí f e ■J-’t would  no t  even be 
cP i f p1:̂ ve to  seek the  same 

1,13 f o r  DFD in  b e e f .  The

v a lu e s  o f  r e f l e c t a n c e  and lo s s  
in  j u i c i n e s s  due to  d r i p p i n g  
in  meat o f  normal q u a l i t y  and 
in  meat w i t h  the  DFD d e f e c t  
(assessed a c c o rd in g  to  the 
pH^A v a lu e s )  are v e ry  c lo s e  
ana4they  o v e r l a p ,  so t h a t  bo th  
h is to g ra m s  f o r  the  whole s e t  
o f  meat samples showed und i  - 
s t i n g u i s h a b l e  r e s u l t s .  A lso  
the  t e s t s  o f  d i f f e r e n c e s  i n  the  
average v a lu e s  o f  the  p a r t i a l  
s e ts  o f  r e s u l t s  p r o v id e d  a 
l e s s e r  amount o f  s i g n i f i c a n t l y  
d i f f e r e n t  v a lu e s ,  i . e .  86 f o r  
r e f l e c t a n c e  and 47 f o r  th e  loss 
i n  j u i c i n e s s  o u t  o f  the  p o s s i 
b le  171.
Under the  im p r e s s io n  o f  these  
r e s u l t s ,  we t e s t e d  some o th e r  
methods which c o u ld  be used 
f o r  the  d e t e c t i o n  o f  DFD in  
b e f f  i n  two groups o f  b u l l s  
s l a u g h te r e d  a f t e r  a d i f f e r e n t  
t im e  o f  p r e - s l a u g h t e r  h o us ing  
(0 and 72 h o u rs ,  r e s p e c t i v e l y ) .  
In  the  f i r s t  p la c e  i t  was the  
d e t e r m in a t i o n  o f  g l u c o s i s  and 
e v a l u a t i o n  o f  the  w a te r  h o l d 
in g  c a p a c i t y  (WHC) u s in g  the 
0 q u o t i e n t .  In  meat o f  the  
f i r s t  g roup o f  s l a u g h te r e d  
b u l l s  (n = 10) the  DFD d e f e c t  
d id  no t  o c c u r ,  i n  the  second 
group (n = 10) the  DFD de - 
f e e t  was found i n  40% o f  the  
a n im a ls ,  the  pa ram é t ré s  o f  
q u a l i t y  be ing  t o t a l l y  worse .  
S i g n i f i c a n t  d i f f e r e n c e s  i n  the 
average v a lu e s  o f  pH were found 
between th e  two groups , no t  
o n ly  o f  pH24 b u t  a l s o  pH^ and 
pH.n .  D i f f e r e n c e s  i n  the  ave
rage v a lu e s  o f  the  l o s s  i n  j u i 
c in e s s  due to  d r i p p i n g  were 
i n s i g n i f i c a n t  (0.99% and 0.73% 
in  th e  1s t  and 2nd group , r e 
s p e c t i v e l y  ) .  However, d i f f e 
rences  in  the  average v a lu e s  
o f  r e f l e c t a n c e  w i t h  a wave
l e n g t h  o f  522 nm were s i g n i f i 
ca n t  between the  two groups 
( i . e .  10 .66 and 8 .97%,r e s p e c 
t i v e l y ) .  The d i f f e r e n c e s  in  
the  Q q u o t i e n t  v a lu e s  were 
found to  be h i g h l y  s i g n i f i c a n t .  
On the  o t h e r  hand, d i f f e r e n c e s
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i n  the  average v a lu e s  o f  g l u -  
c o s i s  ( v e r y  low o r  zero  v a lu e s  
are t y p i c a l  o f  the  DFD d e f e c t )  
were i n s i g n i f i c a n t ,  so t h a t  
t h e r e  i s  no hope o f  a p p l y i n g  
t h i s  method, which i s  ve ry  
e x a c t i n g ,  f o r  the  d e te r m in a 
t i o n  o f  g l u c o s i s  i n  beef  f o r  
the  d e t e c t i o n  o f  the  DFD de
f e c t  .

CONCLUSION
O r i e n t a t i o n  i n v e s t i g a t i o n s  
were c a r r i e d  ou t  i n  r o u t i n e  
c o n d i t i o n s  o f  the  s l a u g h t e r  
house. The DFD d e f e c t  was 
found i n  meat from 49.4% o f  
the  s l a u g h te r e d  b u l l s . A d d i t i 
ona l  a n a l y s i s  o f  the  resu l ts  
showed t h a t  the  main cause o f  
the  o c c u r re n c e  o f  the  DFD de
f e c t  i n  beef  i s  the  t e c h n o l o 
gy o f  f a t t e n i n g  o f  the  slaugh
t e r  b u l l s ,  th e  method o f  p r e -  
s l a u g h t e r  h o u s in g .  These r e 
s u l t s  l e d  to  the  suggested 
p r e v e n t i v e  measures l i m i t i n g  
the  o c c u r re n c e  o f  the  DFD de
f e c t  i n  b e e f ;  b u l l s  fa t t e n e d  
i n  s t a n c h io n  s t a b l e s  sho u ld  
be s l a u g h te r e d  im m e d ia te ly  
a f t e r  a r r i v a l  to  the  s lau gh te r  
house; b u l l s  f a t t e n e d  in loose 
stables sh o u ld  be ke p t  i n  the 
s o c i a l l y  s t a b i l i z e d  groups 
d u r i n g  t r a n s p o r t  and p r e -  
s l a u g h t e r  h o u s in g ,  and should 
also be slaughtered as soon as 
p o s s ib l e  bu t  no t  l a t e r  than 
a f t e r  24 h o u rs .  Of the  methods 
and c r i t e r i a  used f o r  o b j e c t i 
ve e v a l u a t i o n  o f  the  occurrence 
o f  th e  DFDdefect  i n  b e e f ,  the  
most s u i t a b l e  proved to  be the 
measur ing  o f  pH? . ,  i . e .  the  
va lu e  o f  6.20  and h i g h e r .
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