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A review of the EAAP 
and CEC meetina 

on  meat  quality  in pigs 

Peter 

Research Institute for Animal Production "Schoonoord" 
Am Zeist - The Netherlands 

An overwhelming  number  ofpublications  has been 
written over  the  last 30 years  on  meat  quality.  Since 
this  survey  had  to be 
meetings  it  will  thus  refer  to  papers  presented 

s o m e t i m e s  i n  j o i n t   s e s s i o n s   w i t h   o t h e r  
commissions.  The  emphasis  wil l be placed  on 
sessions  with  themes  especially  devoted  to  meat 
quality. 

Such  sessions started in at the  Gödöllö (H)  
became a n  

increasingproblem  in  many countries. A t  that  time 
the  halothane  test  was not yet  practised,  but  the 
mechanisms  by  which  aberrant  meat  quality 
developed  were  already  roughly  known. 

only the 
one  held in Dublin  in There  the  newest 
developments were elucidated, so we may be able  to 
compare  the  progress  made  since 

some  cases we will  refer  to studies  outside the 
meetings  mentioned,  as  it  is  unavoidable not to 
mention  them, e.g. pioneers on some  aspects of the 
s y n d r o m e .  The w h o l e   s y n d r o m e   h a s   i t s  
background in  the stress  susceptibility of  pigs  and 
was  named  porcine  stress  syndrome  (Topel et al., 
1968) or  malignant  hyperthermia  syndrome 

1969) often  leading  to 
1964) previously  called  muscle 

degeneration by Ludvigsen On  the  other 
hand,  the  problem  of pork  with  a  pale  and  moist 
surface  creating  processing  problems  was  already 

described by Herter  and  Wilsdorf in (cited  by 
Johnson, 1971). 

Although  other  symposia  on  meat  quality were  held 
and  the  meetings of 
Workers were not  referred  to, the meetings 
nevertheless  cover  as  well  the  most  important 
findings, especially from the  last  decade. 

The following  abbreviations  are  used: 

Hal + 

LDH 

DFD 

nn 

Hal - 

porcine  stress  syndrome 
malignant  hyperthermia  syndrome 
malignant  hyperthermia 
halothane  positive 
halothane  negative 
cyclic adenosine  monophosphute 
creatinephosphokinase 
phosphohexose-isomerase 
6-phosphogluconute  dehydrogenase 
postalbumin-2 
lactate dehydrogemse 
adenosine  triphosphate 
pale,  soft  and  exudutive 
dark,  firm  and  dry 
ha lo thane  negat ive   homozygote  

ha lo thane  negat ive   he terozygote  

ha lo thane   pos i t i ve   homozygo te  

genotypedative 

genotype 

genotype 
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-The 1970-1976 period 

and 
a n d   m e a t   q u a l i t y  

The 
level of h2 estimates  indicated 
that selection of meat  quality would be possible 

et al.,  et 
al.,  et al.,  1973; Jensen, 1974). The 
h2 
amounted to about 0.30 

mostly 

of 
of 

Unshelm et al. (1971) and  Sybesma et al. (1972) 
of 

of the  possible 

adaptibility of the  animals. 

the would benefit  meat  quality, 

it would not  help  much. 
Sybesma (1970) stated  that could be evoked 
by was  held to 
be  one of the metabolic 

acidosis  was 
shown by et  al. (1968). The  malfunction of 

the  heat 

the  impact of on meat 
of the muscle  was 

linked  up  with its 
a 

of to high 

extent of 
of meat  quality. to 

et al. (1973) the glycolytic metabolites 

of glycolysis post  mortem could  be 
influenced  by  means of 
physiological 

(1971) of the 
in  the muscle, found that 

high  plasma and 

et al. (19711, 
would no 
justified 

Jensen (1974) of meat 

that  20- 30% of 
gene  effects,  30 -40% to  dominance, and 40% to 

that  the would 
is 

Jensen based this  on  the  findings of et  al .  
(1966) suggesting  that  the condition  was due 

et  al .  
(19751, et  al. (1977) and  Smith  and 

blood, as 

a 
the post 

et al., 1972; Flock et al., 1974) 

et al. (1972) 
and glucose-6-phosphate in muscle 
biopsies. too low 
to  be of any  significant help. 

- The 1975-1980 period 

methods the 

of the  halothane  test as a 
test of 

by 

anaesthetic  halothane is supplied at a young  age 
(eight weeks). 

The  test was 
e t   a l . ,  

3.1% 
22.2% 

found et 

options 
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al. types. + and 

a 

had a of 
(Eikelenboom et al., 1977). of 

(Eikelenboom et  al., 1979; et al., 1979; 
et  al., 

Cöp et al. (1977)  discussed 
in  halothane-testing  in a simulation  study on gene 

A set-up of 
as was by et al. (1977). 

by Lampo, 
(1977); (1979). showed 

was 
pigs.  Lampo (1977) 

as and and  this 
by (1979). 

To meat  quality, could 
be used, e.g. the 

e t   a l . ,  1976; 
et  al . ,  

1977). (1979) found that  the 
A of the 
type of 

a 

locus and  the loci on meat  quality. 
of was  not  seen 

as in  selection,  That  was  also  stated by 
(1979) to 

linkage of loci. 

(66 - 87%) by 
+ 

found 
by et al. (19791, but both  tests could not 

by Allen et al. 
(1979): the Ca+ + effhx. 

to 0.92) with  meat 

efflux the  halothane 
types. 

of the low incidence of the 
and in  the The  Ca+ + efflux 
test was developed by Cheah  and  Cheah  (1976).  As 
a negative  point the  halothane test, Allen et al. 
(1979)  mentioned  some  social  and  medical 

'as a 

a et  al. (1979) 
concluded that including  meat in a selection 

independent  selection for meat  quality. 

- The effect of monofactorial 
factors on quantitative traits 

A  whole  session  was  devoted  to  this  theme  in 

by Simon  (1980), 
and  Smith  and Webb (1980) of the 

which test matings  with  nn 
animals most effective. Such  matings also 

that show position 
thus  having  an  advantage 

(Eikelenboom et al.,  1979;  Smith 
and et al .  (1980)  also 
pointed at locus as being a 

20 - 60% of the  addi t ive 

of the 
NN-genotype  (Eikelenboom et al., 
and  Jensen, 1980).  The 

at high 
of pigs, but at to low 

genes  might  be useful  until 

had 

1980; et al.,  1980). 

84% 
et  al. , 

(1980) also  found  no 
et al.,  19801, 

was  between 3% and 52%. 

options 
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again  found 
to be (80437%) by Sönnichsen et  al. 
(1980). 
between  the  halothane  phenotypes,  but  because of 

Göfo value  and  deaths 
losses 

convinced of applying  the  halothane  test 
in found by et al. 
(1980)  based on the 

will  not change if is not 
paid  to to 
lack o Î  economic of meat 
quality  (Unshelm,  1980). 

a 
causal  dependance  between  halothane  sensitivity 
and  the 

and of 
70 to 200 days of 

of t h e  
et 

al., 1980). 

Webb  (1980)  showed that  the  halothane  test would 
be delayed  until  the  age of the  piglets of a t  least 

18 days on. The  halothane 
at 

- The 1980-1985 period 

a it with 
28% 

and 20% et  al., 1983).  The 
pigs  had a 

Glodek (1983) 
of 

to 

a 
of 

showed an excellent  meat  quality,  but  they could 
to composition. 

a 
special  session  was  also  devoted  to 
susceptibility  and  meat  quality. 

Webb et  al. (1985) is still no 
by the 

autosomal locus 

susceptiblity 
the effect on 
in  fact by 
(1985) (1985). 
typing  and  use of loci, 
in 
mentioned to 
(Webb et al., 
1985; et al., of 

loci The 
position of locus  with to could 
not be  assessed  (Gahne  and 1985). 

Selection could 
be 

size  (Fesüs et  al., 1985). 

of the  halothane  gene is affected by 
et  al. ,  1985):  the 

of test  matings 

28% 

of 

blood 

manipulation would be  most 
(Webb et  al., 1985). 

Good be made  by  genotyping as 
exemplified by et  al. a 

which in good meat  quality 
and good 
application of the  halothane  test  was  shown by 
Eikelenboom  (1985). at 
one of 36% to 
9% in  five 

Eikelenboom  (1985)  pointed 
genetic 
which is by the  halothane  gene. 

it. 

type" of meat. meat, it 
technological  yields This 

a 
post mortem as 

by a low 
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by 
(1985). 

et al. (1985) studied  the effect of the 

+ 
a of muscle  metabolites 
the  genotypes,  but  the  act ivi t ies of 
enzymes  did not. to the 

is put on a 

The effect of the  halothane pheno genotype  on 
feed 

conclusive taking  into 

A of 
susceptiblity  and  meat  quality: 

of 
and 19851, supply  in the feed (Fogd 

feed (Ludvigsen, 1985). 

the 
test is used in  humans diagnosis of 

difficult,  because of a of the 

delayed  the 
depletion  in  the muscle, 

a s l ight  

in  the  muscles, influenced by and 
would play 

of + in 
the  antagonism between Ca+ + + on the 

Tope1 (1985) stated  that dopamine 
of could 

of 
plates of the  skeletal would 

and  this would initiate  and  stimulate  the  lactate 
acidosis and 

a 
aetiology. 

et al. (1985)  supposed 
amounts of 
muscle, 

glycogenolysis 
in  the  muscle 
of in 

the blood at 

V - CEC-seminar on evaluation and 
control of meat quality in pigs, 

1985 

\ 

who 

of will be closely followed 

will not be 

- Aetiology of the porcine stress 

of 

and  an in muscle 

to the cell and how the 
of  ATP is 

Ca+ + is one of of 

would at least  be  indicative of 
lesions of of of the 

reticulum and mitochondria could  be 
affected. 

of 
to ATP is 

its is 
in 
The following events  may by signals 

by genetic  defects: 

options 
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mechanisms of glycolytic 

c )  and 
of 

muscles.  The  sequence of 
cell  may  be  caused by 

induced in  the cell by 
a 

- The evaluation of meat quality 
Eikelenboom) 

A of methods 
quality is of data  between 

is thus difficult. 
a of the 

typically  locally 

, a specific 

becoming  available  with  the  development of 

by means of 
is 

such  data will lead to payment meat  quality. 
may  also be 

to 
of mea t  

quality  may possibly  be supplemented by 

is also  the  development of 
assessment of the  meat  qual i ty by means of 

- Control of meat  quality 
in transport, lairage, slaughter 

and chilling 

of is most ly 

The  technique of hot  boning  was  l imited  in 
the condition.  Application of the 

of meat  quality  in 

- Control of meat quality in 
breeding  and selection 

a 
genotyping at  the  halothane locus. 

to of 
of t h e  

halothane gene and to the 
of 

gene may 
depending on the  magnitude of 

of the  halothane  gene  on  the 
in  the  homo-  and 

of t h e  
halothane  gene, if wanted, will 

test 
is found. The  benefits of exploiting 

the  halothane gene  will 
is not  based on lean 

content.  A  possible of identifying  the 
would be  by 

biotechnology 
in  studying  the is also hoped that  the 

view 

did not hold 

E., 1971. loci 
and in pigs. Anim. Genet. 

2~119-120. 

of meat  quality,  the 

conditions. 

J.  
1977. og kodkvalitet hos win. 

enzymsystem, et blodtype 

CIHEAM - Options Mediterraneennes



185 

1969. 
von lebenden Schwein. 

76:601-604,691-694. 

E.J., 1964.  Etiological  status  and  associated 

Advances in Foods 13:89-178. 

Cheah, and Cheah, 1976. The 
condition J. Sci.  Fd 
27~1137-1144. 

of the of genetics  in 

Symp.,  Univ. Wisconsin (Eds. Cassens, F. 
Q. Univ. Wisconsin 15. 

Eikelenboom, G. and of 

pale,  soft  and  exudative muscle with a  non-lethal test for 
the  halothane-induced 

Neth. J. Vet. Sci. 99:421-426. 

N.  Woolf, Jolly, 1966. 
to suxamethonium 

J.2:1305-1037. 

Jensen, Staun, Nielsen and J. 

blodtypesystem og  points hos svin. 

1977. Studies on the association between 
halothane  sensitivity blood enzyme systems  in 

pigs. 
2O:lOl-108. 

Ludvigsen, 1954. den  sakaldte 
hos svin. 1.272. 

112 pp. 

G. Eikelenboom and van  Eldik,  1977. 
of in pigs. 

Conf. on Animals, 
Wageningen, Wageningen:203-207. 

G. and 1985. of low technological 
quality  with a of muscle fa l l   in  the 
immediate post mortem case of 

Sci. 13:29-35. 

E., C. W. 
Stof iechsel  

75:29-35. 

L., G. 1975. 
maligne  chez  le 

Ann. Génét. Sél. Anim. 7:159-166. 

and 1976. blood types  in 
pigs as of susceptibility.  Science 191:947- 
948. 

Smith, C. and of 
to halothane  anaesthesia in pigs. Genet. 29:287-292. 

Sybesma, W. and G. 
in pigs. Neth. J. Vet. Sci. 2:155- 

160. 

Topel, L.L. 
C.Y. 
Vet. 49:40-41,59-60. 

Evaluation  and of meat  quality  in pigs. 
Nov. 21-25,1985, 
G.  Eikelenboom, O .  P. 

and G. 

See also of 

21st in Gödö116,1970 
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25th  in Copenhagen, 1974 

30th in 
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