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-  The aim  o f  t h i s  e x p e r im e n t was to  a s s e s s  th e  e f f e c t  o f  h a lo th a n e  g e n o ty p e  ( p o s i t i v e  o r  n e g a t iv e )  on 

r e l e v a n t  m eat q u a l i t y  c h a r a c t e r i s t i c s .  The e x p e r im e n ta l  m a t e r i a l  c o n s i s t e d  o f  p u r e -b r e d  L an d race  and 

P ig s  f a t t e n e d  on D an ish  t e s t i n g  s t a t i o n s .  P ig  w ere f e d  a d - l i b i tu m  and s l a u g h te r e d  a t  a  l i v e  w e ig h t o f  

iy  100 kg a f t e r  a  s t a n d a r d i s e d  p r e - s l a u g h t e r  t r e a tm e n t  d e s ig n e d  to  p ro v o k e  PSE i n  s u s c e p t ib l e  a n im a ls .
th6 e

xP e r im e n ta l  p e r io d  t h e r e  w ere  188 l i t t e r  g ro u p s  w ith  h a lo th a n e  p o s i t i v e  p ig s  c o r re s p o n d in g  to  a  f re q u e n c y
fo

r  L an d race  and  1 . 0% f o r  L arg e  W h ite . A num ber o f  p ig s  d ie d  d u r in g  f a t t e n i n g  o r  t r a n s p o r t / l a i r a g e  and some 

r i f t y .  so  t h a t  th e  a c t u a l  num ber o f  p ig s  i n v e s t i g a t e d  f o r  m eat q u a l i t y  was re d u c e d  to  100 L an d race  (44 

58 L arg e  W hite  (27 p o s i t i v e ) .

Rhe h a lo th a n e  p o s i t i v e  L an d ra ce  p ig s  d e v e lo p e d  n o rm al m eat q u a l i t y .  89% w ere  PSE and 11% more o r  l e s s  

XVe L an d race  p ig s  a l s o  h ad  a  te n d e n c y  to  b o th  PSE- and DFD-meat w i th in  th e  same c a r c a s s  and ev en  w i th in

iv6)

Of

°Sit:

Ju Uscl e .  P o s i t i v e  L a rg e  W hite  p ig s  showed a s i m i l a r  f i g u r e  f o r  PSE (89%)  b u t  v e ry  l i t t l e  te n d e n c y  to  DFD. 
Of the

6 h a lo th a n e  n e g a t iv e  L an d ra ce  and 16% o f  n e g a t iv e  L arg e  W hite p ig s  d e v e lo p e d  PSE m ea t, t y p i c a l l y  i n

BlUs d o r s i . The g e n o ty p e  o f  th e  n e g a t iv e  p ig s  was n o t  known b u t  m ost o f  them w ere  p ro b a b ly  h e te r o z y g o te s .

%
RSE-

lve i

X

s t a tu s  had  no  e f f e c t  on th e  % p r o t e i n ,  % w a te r  and % f a t  i n  sem im em branosus o r  t o t a l  p ig m en t c o n te n t  i n  

o r i s  and lo n g is s im u s  d o r s i  m u s c le s .  A w i th in  l i t t e r  c o m p a riso n  c a r r i e d  o u t  on a  s u b - s e t  o f  t h i s  

irm ed  th e  f i n d in g s  o b ta in e d  on th e  t o t a l  m a t e r i a l .

P re v io u s  work c a r r i e d  o u t  w i th  D an ish  L an d race  showed t h a t  h a lo th a n e  p o s i t i v e  a n im a ls  a lm o s t  a lw ays 

® eat a f t e r  s l a u g h te r  (B a rto n -G a d e , 1984 , B a rto n -G ad e  and O ls e n , 1 9 8 4 ). A nim als f r e e  o f  th e  h a lo th a n e  

°Ped p s e  -m ea t r e l a t i v e l y  se ldom  and h e te r o z y g o te s  w ere i n te r m e d i a t e .  F u r th e rm o re , h a lo th a n e  p o s i t i v e
wer-e r'elatively unaffected by pre-slaughter treatment - they developed PSE-meat regardless. Heterozygotes 

of the halothane gene, on the other hand, were much more affected by pre-slaughter treatment amd
1

X ls Tree
. ' qX ty 
V . y c° u ld  b e  s u b s t a n t i a l l y  im p ro v ed  w ith  a  c o n s i d e r a te  t r e a tm e n t .  O nly a  few h a lo th a n e  p o s i t i v e  L arg e  W hite

be.en i
bt; i n v e s t i g a t e d  f o r  m eat q u a l i t y  and th e  r e s u l t s  seem to  show a  s i m i l a r  p i c t u r e  t o  L an d ra ce  w ith  th e

K ap L arg e  W hite  d id  n o t  seem to  show th e  same s u s c e p t i b i l i t y  t o  DFD-meat.
 ̂ 1987
X  , Was decided to stop routine measurements of meat quality in Danish breeding work and replace these
D, *l°thane nesting combined with blood and enzyme typing for Landrace and Large White. The coloured breeds, 

ĥd
Psh i r e  w ere  n o t  in c lu d e d  a s  th e  in c id e n c e  o f  th e  h a lo th a n e  g en e  i s  v e ry  low  i n  D uroc and h a s  n e v e r  b een  

^  a n is h  H am p sh ire .

St
of

%̂ t v
b b ls  work was to  i n v e s t i g a t e  l i t t e r  g ro u p s  w ith  h a lo th a n e  s e n s i t i v e  a n im a ls  f o r  a  num ber o f  r e l e v a n t

u '-*-ty
6 a r a c t e r i s t i c s ,  p a r t l y  t o  c o n f irm  th e  r e s u l t s  f o r  L arg e  W hite  u s in g  a  l a r g e r  m a t e r i a l ,  p a r t l y  to  se e

f *ct  th
s ch an g e  i n  b r e e d in g  e v a l u a t i o n  w ould hav e  on o t h e r  m eat q u a l i t y  c h a r a c t e r i s t i c s .

^  3o / ' '^ M § T H 0 D s i  A l l  p ig s  w ere  h a lo th a n e  t e s t e d  a b o u t  1 week a f t e r  a r r i v a l  a t  th e  t e s t i n g  s t a t i o n  ( a p p ro x . 
■Jt. dUri

6 t f  g bbe p e r io d  from  M arch 1987 to  M arch 1989. L an d ra ce  and L a rg e  W hite l i t t e r  g ro u p s ,  w here a t  l e a s t
 ̂ ihe )-Wo

. P lg s  w&s h a lo th a n e  s e n s i t i v e ,  w ere  i n v e s t i g a t e d  f o r  w a te r  h o ld in g  c a p a c i ty  ( s o lu b le  s a r c o p la s m ic  and
Ll&r d

e i n ) i n  th e  b ic e p s  f e m o r i s ,  sem im em branosus and lo n g is s im u s  d o r s i  m u sc le s , u l t i m a t e  pH i n  7
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muscles, # protein, # water and % fat in semimembranosus and total pigment content in biceps femoris and l°ni’1
ofdorsi, as described by Barton-Gade, 1984, 1987- Pigs were fed ad libitum and slaughtered at a live weight 

100 kg. All pigs received a standardised pre-slaughter treatment (Barton, 1974).

Shear force values and sarcomere lengths were not investigated, as previous work had shown that there

relationship between these characteristics and subjectively evaluated tenderness scores when muscle was PS® 

Gade & Bejerholm, unpublished material).

(WA

When possible, figures for daily gain and # meat in the side were obtained from the progeny testing resu-1*»'

results were investigated using an analysis of variance (SAS, 1988) with halothane status (positive or

and breed as variables.

RESULTS: In the experimental period there were 118 litter groups with halothane sensitive animal5• 73 /

Landrace and 45 Large White. Of these there were respectively 8 and 3 litter groups where both pigs were Sen^

2.2# of Landrace pigs tested were halothane sensitive and 1.0# of Large White. Both sexes were more or lesS
4 r

distributed with respect to halothane status. This material was further reduced, as a number of pigs di®“

fattening and/or transport or were rejected for consumption because of early PSE-development. 23# of °°tl>
, forwere removed in this way. A further 13# of Landrace and 18# of Large White were unthrifty, or rejected ,[

causes. The final experimental material for meat quality determination thus consisted of a number of whole J \

litter groups, in all 100 Landrace pigs and 58 Large White, of which 44 and 27 were halothane S®(lS'

respectively.

The analysis of variance on the total material (not shown in this paper due to lack of space) showed td®1 '

holding capacity was highly affected by halothane status. Ultimate pH values were only significantly a ff*

semispinalis capitis. Chemical composition and total pigment content were not affected by haloth®0®

Surprisingly, there were no significant effects on daily gain and only Landrace showed a higher # meat

for positive pigs. There were significant breed effects for most ultimate pH-values (highest in Landr,aCe)

K

as total pigment content (also highest in Landrace). There were no significant interactions.

None of the halothane sensitive Landrace pigs developed a normal meat quality. 89# were more or less PSE‘

s

s

more or less DFD. 49# of the PSE-pigs were also DFD in one or more of the muscles investigated, 3#

both PSE and DFD within the same muscle. Halothane sensitive Large White pigs did not show the same tend® 0 V

89# being PSE and 11# having a normal meat quality. 21# of the halothane negative Landrace and 16# of ne?8
t f

White pigs were PSE. The figures for DFD were respectively 4l# and 6#.

Within litter comparison. A comparison such as the one above can be subject to error, as litter gro’,uP
✓

can have affected the results. 22 of the Landrace litter groups and 12 of the Large White groups, ho«e

positive and one negative animal, so that a within litter comparison was possible. The results of the an®I n ­

variance for this material are shown in Table 1.

The within litter comparison confirmed the results from the total material. Halothane status si® 01
fiC1

\
V

affected water holding capacity, to a lesser degree ultimate pH and had no effect on daily gain, 

chemical composition or total pigment content.

me®*'
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Bsgults of the analysis of variance for the within litter comparison 

Significance: * = p < 0 .0 5, ** = p < 0.01, *** = p < 0.001

“̂ i P t i o n
Halothane Breed Significance

+ - Landrace Large White Halothane Breed H x B
Pigs 39 39 99 29

^ e a t Kf n - 989 930 933 981in side 67.9 66.6 66.6 67.3
n**c „ , .
WHq  ̂biceps femoris 0.139b 0 .170a 0.157 0.197 ***
WHe ®emimembranosus 0.126b 0.179a 0.157 0.198 ***

°n6issimus dorsi 0 .102b 0 .l60a 0.132 0 .1 30 ***
Ultlo

pH - semimembranosus 5.58 5-53 5.58 5 . 5 36 PH “ biceps femoris 5 . 6 3 5-57 5 .65b 5.55s *
Uiti 6 PH - quadriceps 5.68 5.68 5.76b 5-60a ##
Uitittate PH - Iongissimus dorsi 5.59b 5.96a 5.50 5.50 #

PH - semispinalis capitis 5.99 5 .89 6.01b 5-8la **
'vX'-imai-6 pH ~ serratus ventralis 6.05 5-97 6.05 5-97PH - triceps brachii 5.80 5-79 5.80 5-79

y Pr°tein* **atep ~ semlmem6ranosus 21.86 21.96 21.85 21.97
fat; ~ semimembranosus 76.13 75-77 75.91 76.00 «

Semimembranosus P w ------ _ _ --------- 1.51 1.59 1.69b 1.90a
DlcePs femoris 36.0 35.6 38.7s 33-Ob **

X .  ' iongissimus dorsi 1 8 . 5 18.9 19.1 17.8

X

%
®us,

Pos
Ve L arg e  W hite p ig s  te n d e d  to  be  more PSE and l e s s  DFD th a n  h a lo th a n e  p o s i t i v e  L an d ra ce  p ig s  e s p e c i a l l y  

C les (T ab le  2 ) .

iasidiaBSg_of PSE- Sc DFD-meat in relation to halothane genotype within breed

Ü*,
Ption

Of
P ig s

___

< “'Pig Ssi®us dorsi
ifrr

^ X t e

"d l t- -%«

< 0.150
< 0.150
< 0.150
< 0 .150

®Usc l e s  -  
®Uscles -

semimembranosus > 5 .80
biceps femoris ^ 5 .90
quadriceps > 6.10
iongissimus dorsi > 5.70
semispinalis capitis > 6.30
serratus ventralis > 6. 30
triceps brachii >5-90

DFD 
DFD

i0th,

Landrace

22

5^.5
57.1
90.9
90.9

22

Large White

12 12

!gat ive
t a r g e  W hite  p ig s  show ed DFD m eat o n ly  r a r e l y .
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DISCUSSION and CONCLUSION: The results of this experiment confirmed our earlier work as well as a ^  

litter comparison reported recently in the literature (Lundström et ai. 19 8 9). Halothane positive animal6 

always developed PSE-meat in one or more of the muscles studied and this was valid for both breeds. ieS"

however, was much more susceptible to the DFD-condition than Large White. Thus, Landrace showed a hi?1■tier

incidence in total; PSE and DFD muscle often occurred within the same carcass and exceptionally even withi0 

muscle.

Halothane negative animals in this experiment also showed a considerable PSE-incidence, mainly in the l°n^
s r i

dorsi muscle. Ham muscles were affected to a much lesser extent. Halothane negative animals also showed le J
f t /

meat for Large White but more or less the same incidence as for positive animals for Landrace. The genotyPe 0 

animals is, of course, not known, but they are probably in most cases heterozygotes. 1.

Very little has been reported in the literature on chemical composition and pigment content in re^9 

halothane genotype. The results of this investigation show that these characteristics are unaffected by 1,0

genotype - at least for Landrace and Large White pigs.

These results, together with the higher incidence of mortality during fattening and transport to slab/ 

that the introduction of halothane testing in Danish pig breeding can only be a positive development' 

and PSE- (and to a lesser extent DFD-) incidence must be expected to decrease and other important

/

<S*/

characteristics must be expected to be unaffected. Indeed, the effects are now clearly apparent in the co'

it**'pig population, where the annual statistics show that transport and lairage mortality as well as the i 

carcasses rejected because of early PSE-development have been falling since the introduction of halothane

✓

d e /
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