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SUMMARY

Although many factors interact to produce PSE, the presence of the Hal (Halothane) or PSS gene in 
the slaughtered pigs is believed to be one of the major contributing factors. In spite of this, it is not known to 
what extent the gene contributes to PSE in Australian production and processing systems. Therefore this study 
was carried out to quantify the contribution of the gene to PSE. Approximately 150 pigs were selected that had 
some level of PSE from three different slaughter plants. The carcases were selected based on FOP readings at 
four different sites on each carcase and were classified on a scale of 0.5 to 4.0 based on the extent and intensity 
of PSE. At the same time, tissue samples were taken for PSS genotype testing using a DNA test. The results 
showed that in carcases with low PSE scores (i.e., < 2.0) there was very little relationship between the 
frequency of the Halothane gene and PSE - only 13% of these carcases were homozygous (nn) or heterozygous 
(Nn) for the gene. In contrast, o f the pigs with high PSE scores (i.e. >2.0) more than 40% of the pigs were 
either nn or N a  Hence, it appears that the Halothane gene is one of the main contributing factors in severe 
cases of PSE but not so for less severe cases. The less severe cases of PSE are presumably caused by poor 
handling, processing or other similar factors.

INTRODUCTION

PSE (Pale Soft Exudative) pork results in major economic losses to the Australian pig processing industry. K 
has been estimated that the Australian pig industry loses approximately $24M per year due to PSE (Whan,
1993). Although many factors interact to produce PSE, the presence of the Hal gene in the slaughtered p igs's 
believed to be one of the major contributing factors (Murray et al., 1989; Lundstrom et al., 1989; Webb and 
Simpson 1986; McPhee et al., 1994.). In spite of this, it is not known the extent to which the Hal gene 
contributes to PSE in commercial pigs produced and slaughtered under Australian conditions.

From the studies carried out to date, it is not possible to ascertain the effect of the Hal gene on the 
incidence and severity of PSE in commercially slaughtered pigs. The reason for this is that the studies carried 
out to determine the relationship between the Hal gene and PSE have been carried out with pigs breed 
specifically to contain the Hal gene and hence the pigs are quite different to those from commercial herds. 
Moreover, in most of these studies the animals are not slaughtered under commercial conditions. In such a 
study in Canada, Murray et al., (1989) determined that depending on preslaughter conditions, 30-60% of pig® 
heterozygous for the Hal gene would produce PSE. In another study in Canada of commercial pigs, Pommi# 
and Houde (1992) found that only 32% of the pigs heterozygous for the Hal gene produced PSE. Neither of &e 
two studies just cited are conclusive since in both studies the researchers evaluated PSE only in the loin (which 
is not representative of the PSE level in the carcase) and they did not rate the severity of the PSE. In 
determining the relationship between the Hal gene and PSE, it is difficult to extrapolate results obtained from 
different countries and from different slaughter plants since both production and slaughtering practices will 
influence the extent and severity of PSE.

Until recently, it was difficult to determine the relationship between the Hal gene and PSE in 
commercial pigs since it was not possible to determine the Hal genotype of pigs once they had been 
slaughtered. However, this situation has changed with the recent development of the DNA test for the Hal gc°e 
(Hughes et al., 1992). Using this test, it is now possible to determine the Hal genotype of pigs which have b e ^  
slaughtered and have produced PSE. This information can then be used to identify and eliminate the causes of 
PSE in commercial slaughter plants.

Hence, the objective of this study was to relate the frequency of the Hal gene to the incidence and 
severity of PSE in pigs slaughtered in Australian slaughter plants.
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IocT k0* °f  PSE carcases' 011 five separate occasions over a one month period 150-250 pig carcases at a 
kill H™18 r°°m WCre surveyed for extent and intensity of PSE. All carcases were from the previous day's 
lO0̂  >̂een f°r 18-24 hours. The deep muscle temperature of each carcase was in the range 5- 

• The extent and intensity of PSE in each carcase was evaluated using a Fibre Optic Probe (FOP) (Pro 
Barnsley, Yorkshire, UK). Each carcase was probed in four sites: 1) the anterior end of the m. 

\x Z SSimUS d° rSi between t o  8/9 thoracic vertebrae, 2) the lumbar portion of the m. longissimus dorsi 
^  ween the 2/3 lumbar vertebrae, 3) the centre of m. biceps femoris, and 4) the centre of m.
^Hnembt-anosiis. Three measurements were made at each site at depths of approximately 2.0,4.0, and 6.0 
som , Cases were “ ^ t e d  for further investigation if, according to the FOP readings, at least one site had 
cov ° f  PSE- At each visit> approximately 24 carcases were selected that had a range of PSE levels that 
class"*!! ^  rangC normally found ”  commercial slaughter plants in Australia (the criteria for selecting and 
sub PSE carcasses is outlined below). A fat sample from each selected carcase was taken for 
* * * * *  DNA analysis to determine the Hal genotype.
calib CaUbratl011 and PSE classification. The FOP was calibrated at 25°C using the following two point 
98 b  n°n procedure: 1116 fosfounent was adjusted to read 1) zero in the dark [away from direct light] and 2) 

a 0.25% PVC suspension of particle size 399 ±6nm (Cat. No. 44430, Serva Chemicals, Heidelberg, 
pOp ^ ny '̂ “ tensity ° f  PSE was categorised using the following procedure: Normal - FOP < 45; PSE - 
the jj.t < Extreme PSE - FOP > 58 (Trout, 1992). An overall PSE index which takes into consideration 
of o o e”Slty 311(1 extent of PSE was calculated as follows: 1) Each of the four sites was allocated a PSE score 
resp *0 5 or 1 0 for each of the three pork quality classifications of Normal, PSE and Extreme PSE,
^am  1 y 0nd 21 1116 PSE “ dex was calculated by summing the PSE scores at the four sites measured. For 
'v°uldb ’ 3 carcase.that had 3 PSE classification of normal, normal, normal, normal for the four sites measured 
Hxtr^J13̂  3 PSE ““h *  of zero- Similarly, a carcase with a PSE classification of Extreme PSE, Extreme PSE 
jjjy me PSE, Extreme PSE would have a PSE index of 4.0.
aPPro eXtraction and Halothane genotyping. The DNA was extracted from the fat samples by incubating 
Protei atdy 50 mg ° f  fat with 200 microlitres of 20mMpH 8.0 Tris buffer and 16 microhtres of20mg/ml 
^<-fcmi,aSe ^  ^°r ^ boors at 56 C, inactivated at 99°C for 5 minutes and centrifuged. The procedure used for 
larggr •%, . 8 1431 genotype was that described by Hughes (1992) except the primers were changed to produce a 
uiaxijv. 4 base pair DNA fragment and the PCR (polymerise chain reaction) conditions were optimised for 

u™ PCR product from the crude DNA extract obtained from the fat sample.

ŜCLTS and DISCUSSION:

of genotv?6 rCSUltS ° f  ° NA genotyping showed that 142 pig carcases tested had the following distribution 
Afferent CS Nn=28.8% and nn=0.7%. The pigs carcases tested were from approximately 20
repre- Producers ^  the region. Hence, this distribution of genotypes would expected to be reasonably 
Gene T '3Uve of the commercial pig population in this region. Information from the Australian National Hal- 

estmg Centre indicates that of the 3019 pigs tested to date, 28% were Nn and 4% were nn.
^stribm- ̂  rCSUltS ° f  016 PSE evaJuation of the 142 carcases indicated that carcases had the following 
These f  "  ° fPSE  Index values: 3 5-4 0 * 15-5%'. 2 5-3.0 - 22.5%; 1.5-2.0 - 40.1%; and 0.5-1.0 - 21.1%.

igures indicate that there was a fairly uniform range of carcasses of different PSE Index values. 
pSE 1116 results in Fig. 1 show the relationship between the extent and severity of PSE, as indicated by the 
this ^alue m d  the percentage of carcases with the Hal gene (either nn or Nn). It is quite apparent from 
4Ss% of.K carcases ^ t h  high PSE index values have a high frequency of the Hal gene. For example,
Carcases J S CarCaSeS wilh a PSE index value of 3.5-4.0 contained the Hal gene. In contrast, only 13.3% of the 
^tbmier a frPSE mdex value °f°-5-1.0 contained the Hal gene. These results are consistent with those of 
8 1 1 val ^  H0Ude ^19921 who found 11131 approximately 40% of carcases with extreme PSE in the loin (i.e., 
the extrei!!6 r> ^  conta“ied>the Hal gene (it has been previously found that an L* value > 53.5 is equivalent to 
(Webb and e- ^  delined 11111118 [Trout, 1992]). The results are in contrast, however, to earlier studies 
Ttalitv 1̂ P s o n ,  1986) that indicated that pigs heterozygous for the Hal gene produced meat of similar

y lo mat from normal (NN) animals.

Ma t e r i a l s  a n d  m e t h o d s .
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CONCLUSION:

This study has shown that the Hal gene is one of the major contributing factors in severe cases of PSE' 
The results also indicate that the major cause of less severe cases of PSE is not due to the Hal gene. This then 
indicates that the less severe cases of PSE can only be reduced by improving pre-slaughter management so as 
to reduce stress and by improving slaughtering practices.
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