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Abstract 
 

   For consumers as well as meat industry, it is important that the meat will be in good quality. Except genetic predisposition 
to stress, some changes of meat quality can be caused by stress before slaughter. The aim of the experiment was assess 
possible influence of pre-slaughter factors on pig meat quality. The meat quality of 1980 meat hybrids of fattening pigs was 
evaluated. The following pre-slaughter indicators were evaluated: month of slaughter, time of loading, time of transport, time 
of housing, temperature during housing and time of slaughter. The meat quality was judged on the basis of the pH value 
measured 45 minutes after the slaughter of animals (pH1). We found out that the meat quality was influenced by month of 
slaughter. The highest incidence of PSE (pale, soft, exudative) meat in the MLD - musculus longissimus dorsi was found on 
July. The lowest average pH1 in the MLD was found out on February, it was statistically significant (P<0.05) in comparison 
with other month. The highest incidence of PSE meat in relation to time of loading was detected in 0, 11, 12 a.m. and from 4 
to 6 p.m. In the indicator time of slaughter was found out the highest incidence of PSE meat in hours from 3 a.m. to 9 a.m. 
Duration of transport to the slaughterhouse was maximally 2 hours. The lowest incidence of PSE meat was found out in the 
groups of pigs which were housed in the slaughterhouse from 1 to 4 hours. In conclusion we can state that the meat quality 
was markedly influenced of per-slaughter factors.  
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   In this time in meat production is preferred quantity over 
quality in Slovakia. Therefore is very important for the 
consumers as well as for the meat industry that meat 
fulfils such quality indicators as physical and chemical 
requirements, sensory, hygienic, microbiological and 
technological factors of meat quality. Some changes of 
meat quality can be caused mainly by stress and by the 
genetic predisposition to stress. The quality of pork is the 
result of a production system, as the combination of 
genetic, rearing condition, age and weight at slaughter, 
handling, stress (Majorano et al., 2012), health (Rolinec et 
al.,2010), as well as cooking method (Sinha et al., 2009). 
Demo (2002) states that quality meat indicators are the 
features of low heredity and that the final quality of raw 
material mostly depends on the conditions of the outside 
environment, especially on the conditions before, during 
and after slaughter. Pre-slaughter stress is generally 
thought to be of some influence on meat quality 
parameters, mostly with a negative effect (Küchenmeister 
et al. 2002). Transportation conditions such as noise, 
loading and unloading, fighting due to the mixing of 
unfamiliar pigs and stocking too many animals in a truck 
mean severe stress for the animal resulting in an 
accelerated post-mortem glycolysis and impaired meat 
quality (Smulders, van Laack,1991). Pulkrábek et al. 
(2003) claim that PSE meat detection is fairly complicated 
and that this is the reason why its coincidental occurence 
is often deduced from the common practice based on the 
pH1 values. The given pH1 values will be stated 45 – 60 
minutes  after  the  animal slaughter.  If  the  measurement  

achieves the value of 5.8 and less, it points to an eventual 
mistake, which is the PSE meat. The aim of the 
experiment was to assess influence of pre-slaughter 
factors (month of slaughter, time of loading, time of 
slaughter, duration of transport and housing) on pig meat 
quality of fattening pigs. 
 
Material and Methods 
 

   In the experiment, the meat quality of 761 pigs was 
evaluated. The meat hybrid pigs that were tested in the 
experiment were the crossbred of the White thoroughbred 
and Landrace pig breeds with the terminal, extremely 
heavy- muscled hogs. Their weight went from 100 to 130 
kg. The following pre-slaughter indicators were evaluated: 
month of slaughter, time of loading during a day in hours, 
duration of transport in hours, duration of housing in 
hours, time of slaughter during a day in hours, outdoor 
temperature during housing in ºC. The animals were 
divided in to the four groups according to month of 
slaughter: January, February, May and July. The animals 
were divided in to the ten groups according to time of 
loading during a day: 0, 4, 9, 10, 11, 12, 15, 16, 17 and 18. 
The animals were divided in to the nine groups according 
to time of slaughter during a day: 3, 4, 5, 6, 7, 8, 9, 11 and 
13. The animals were divided in to the eleven groups 
according to duration of housing: 1, 2, 4, 7, 8, 10, 11, 13, 
14, 16 and 17. Duration of transport within all evaluated 
pigs was similar and took maximum two hours. The meat 
quality was judged on the basis of  the pH value measured  
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45 minutes after the slaughter of animals. Measuring the 
acidity rate in the carcass halves was observed in the 
thorax part of the longest back muscle between the next to 
last and the last breast vertebras (musculus longissimus 

dorsi, pars thoracis – MLD) and from the geometric 
center of the semimembranous thigh muscle (musculus 

semimembranosus – MSM). The actual pH acidity in 
muscles was stated directly in the muscle tissue by means 
of the contact electrode, the TITANx apparatus. The 
method measuring the pH value 45 minutes after slaughter 
enable to identify the PSE meat (pale-, soft-, exudative), if 
the pH value falls down below 5.8 (Demo 2002). The 
results were processed in the SPSS programme. 
Differences between groups were tested using analysis of 
variance with contrasts testing using Tukey HSD test. 
 

Results and Discussion 
 

   Evaluated pigs were slaughtered in the months of 
January, February, May and July. The highest average 
value of pH1 MLD (6.21) was found out in the group of 
pigs slaughtered in February, compared with the other 
groups, this difference was statistically significant 
(P<0.05).  In  groups of pigs with a lower average value of 
pH1 MLD (slaughtered in January, May and July)  were 
recorded the highest incidence of PSE meat in MLD, at 
the level 31.03 to 34.00 %. The high incidence of PSE 
meat in May and July could be caused by high average 
daily temperatures (19.22 ºC and 25.30 ºC). Higher values 
were found out in pH1 MSM and differences between 
groups were not statistically significant. The incidence of 
PSE meat in the MSM were on the level from 11.11 to 
17.00 % (table 1). 
   Depending on the time of loading during a day, the 
highest incidence of PSE meat was at midnight and 
between the 11-th hour and 18-th hour. The highest 
average  value of  pH1 MLD was found out  in the groups,  

which were loaded at 9 and 10 hour, this was statistically 
significant (P<0.05) compared with other groups. A 
similar trend was also in the MSM. The highest outdoor 
temperatures during housing were recorded in the 0th, 4th, 
15th, 17th, 18th hour (table 2). Ritter et al. (2008) also 
addressed the annual period of physical indicators of 
stress during loading, unloading and transport of pigs. 
Stated that physical indicators of stress is increased after 
long transport distances and higher values of these 
parameters observed unloading pigs. 
   The highest percentage of PSE meat in MLD depending 
on the time of slaughter was recorded in groups from the 
3rd to the 9th hour. The incidence of PSE at this time was 
in the MLD from 14.49 to 44.16 %. The lowest incidence 
of PSE meat in MLD was recorded in the 11th and 13th 
hour of slaughter. In this time there was recorded the 
lowest average outdoor temperature during housing (-0.27 
ºC and -0.90 ºC). The incidence of PSE meat in the MSM 
was also the highest from the 4th to 8th hour of slaughter. 
The highest average pH1 MLD and MSM values were in 
the groups of pigs slaughtered at the 11th and the 13th 
hour, these values were significantly higher compared 
with the other groups of pigs (table 3). Lammens et.al. 
(2007) notes that the meat quality differences were found 
in relation to different slaughterhouses but also according 
to the type of muscle and measurement time. Animals 
used in the experiment have been transported maximum to 
2 hours. Werner et al. (2007) found out that short transport 
may have an impact on animal welfare as well as the long 
transport. Chai et al. (2010) found out that increasing 
transportation time increases drip loss water. Significant 
differences found out for the animals from which traffic 
exceeding 40 minutes as well as in animals transported 3 till 
5 hours. Pilcher et al. (2011) found out  that  the  presence 
ofdead or injured pigs affects driving time and space in 
which animals are transported. 
    

Table 1.  Meat quality of fattening pigs in relation to month of slaughter 

Month Number pH1 MLD 
% PSE 

MLD 
pH1 MSM 

% PSE 

MSM 
OAT OMT 

1 145 6.02±0.29a 31.03 6.26±0.33 13.79 2.00 4.00 

2 246 6.21±0.28b 10.98 6.24±0.34 14.63 -0.10 1.78 

5 270 5.95±0.23a 31.11 6.23±0.30 11.11 19.22 26.33 

7 100 5.95±0.24a 34.00 6.17±0.29 17.00 25.30 33.50 

Total 761 6.05±0.29 24.97 6.23±0.32 13.53 10.49 15.08 

% PSE MLD – incidence of PSE meat in musculus longissimus dorsi, % PSE MSM – incidence of PSE meat in musculus 

semimembranosus, OAT - outdoor average temperature during housing, OMT - outdoor maximum temperature during 
housing 
a,b - P<0,05 
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Time of  

loading 
Number pH1 MLD 

% PSE 

MLD 
pH1 MSM 

% PSE 

MSM 
OAT OMT 

0 58 5.85±0.21a 44.83 6.23±0.27a 5.17 20.10 27.30 

4 64 6.10±0.23c 9.38 6.31±0.30a,b 9.38 24.41 31.51 

9 66 6.37±0.25d 3.03 6.44±0.26b 3.03 -0.90 2.00 

10 49 6.28±0.23d 4.08 6.29±0.28a,b 4.08 0.20 1.70 

11 93 6.00±0.29b,c 34.41 6.26±0.35a 15.05 2.00 4.00 

12 74 6.01±0.28b,c 29.73 6.20±0.32a 18.92 6.52 10.09 

15 44 6.08±0.18c 11.36 6.25±0.36a 15.91 17.20 24.50 

16 180 6.06±0.28c 23.89 6.16±0.33a 20.56 5.62 8.67 

17 78 5.91±0.18a,b 34.62 6.15±0.23a 11.54 18.98 26.43 

18 55 5.89±0.25a,b 45.45 6.17±0.32a 16.36 25.30 33.50 

Total 761 6.05±0.29 24.97 6.23±0.32 13.53 10.49 15.08 

Table 2. Meat quality of fattening pigs in relation to time of loading during a day 

% PSE MLD – incidence of PSE meat in musculus longissimus dorsi, % PSE MSM – incidence of PSE meat in musculus 

semimembranosus, OAT - outdoor average temperature during housing, OMT - outdoor maximum temperature during 
housing 
a,b,c,d - P<0,05 

Table 3.  Meat quality of fattening pigs in relation to time of slaughter during a day 

Time of 

slaughter 
Number pH1 MLD 

% PSE 

MLD 
pH1 MSM 

% PSE 

MSM 
OAT OMT 

3 53 5.87±0.15a 41.51 6.15±0.21a 7.55 16.00 23.10 

4 93 6.00±0.29a,b 34.41 6.26±0.35a,b 15.05 2.00 4.00 

5 49 5.90±0.22a 40.82 6.24±0.29a,b 10.20 20.10 27.30 

6 77 5.89±0.23a 44.16 6.14±0.33a 22.08 22.99 30.93 

7 203 6.09±0.27b 19.70 6.17±0.33a 20.20 3.13 5.42 

8 69 6.05±0.19b 14.49 6.21±0.34a,b 17.39 20.13 27.76 

9 102 5.98±0.26a,b 27.45 6.29±0.30a,b,c 5.88 21.78 28.72 

11 30 6.36±0.27c 6.67 6.45±0.27c 6.67 -0.90 2.00 

13 85 6.32±0.24c 2.35 6.35±0.27b,c 2.35 -0.27 1.83 

Total 761 6.05±0.29 24.97 6.23±0.32 13.53 10.49 15.08 

% PSE MLD – incidence of PSE meat in musculus longissimus dorsi, % PSE MSM – incidence of PSE meat in musculus 

semimembranosus, OAT - outdoor average temperature during housing, OMT - outdoor maximum temperature during 
housing 
a,b,c - P<0,05 

   The highest incidence of PSE meat in MLD and MSM 
was detected in the groups of pigs lairaged from 7 to 17 
hours in the slaughterhouse. The highest average values of 
pH1 in the MLD and MSM were recorded in pigs housed 
in a slaughterhouse from 1 to 4 hours and were statistical 
significant in comparison with other groups (P<0.05). 
This implies that prolonging of housing time deteriorated 
quality of pig meat (table 4). 
   D'Eath et al. (2010) notes that pre-slaughter stress has a 
negative impact on animal welfare and meat quality. 
Aggressive behavior  after  mixing  pigs in transport or on  

arrival at the slaughterhouse is an important factor in the 
pre-movement stress. Śmiecińska et. al. (2011) notes that 
pigs slaughtered immediately after transport, compared 
with those who were slaughtered after 24 hours of good 
rest, have a higher meat content in the carcass. Handling 
prior to slaughter had no effect on the quality of pig meat. 
The incidence of normal quality meat and meat PSE was 
the same in both treatment groups. In contrast to our 
findings the authors Gentry et al. (2002) indicate that pigs 
do not show the value of PSE meat when they are in a 
slaughterhouse lairage enough time to rest before slaughter 
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% PSE MLD – incidence of PSE meat in musculus longissimus dorsi, % PSE MSM – incidence of PSE meat in musculus 

semimembranosus, OAT - outdoor average temperature during housing, OMT - outdoor maximum temperature during 
housing 
a,b,c,d,e - P<0,05 

Housing 

duration 
Number pH1 MLD 

% PSE 

MLD 
pH1 MSM 

% PSE 

MSM 
OAT OMT 

1 30 6.36±0.27e 6.67 6.45±0.27d 6.67 -0.90 2.00 

2 105 6.26±0.26d,e 5.71 6.32±0.27b,c,d 4.76 4.60 7.86 

4 44 6.15±0.23c,d 4.55 6.37±0.31c,d 6.82 24.00 30.60 

7 58 5.85±0.21a 44.83 6.23±0.27a,b,c 5.17 20.10 27.30 

8 53 5.87±0.15a,b 41.51 6.15±0.21a,b 7.55 16.00 23.10 

10 55 5.89±0.25a,b 45.45 6.17±0.32a,b,c 16.36 25.30 33.50 

11 49 5.90±0.22a,b 40.82 6.24±0.29a,b,c 10.20 20.10 27.30 

13 131 6.11±0.27c,d 17.56 6.12±0.35a 24.43 0.20 1.70 

14 25 6.00±0.20a,b,c 20.00 6.14±0.29a,b 20.00 25.30 33.50 

16 137 6.03±0.26b,c 27.01 6.26±0.35a,b,c,d 15.33 6.88 10.58 

17 74 6.01±0.28b,c 29.73 6.20±0.32a,b,c 18.92 6.52 10.09 

Total 761 6.05±0.29 24.97 6.23±0.32 13.53 10.49 15.08 

Table 4.  Meat quality of fattening pigs in relation to duration of housing in slaughterhouse 

Conclusion 
 

   The analyses were conducted on 761 pigs. We can state 
that influence of slaughter month was most reflected in 
the incidence of PSE meat in the MLD in the 1st, 5th and 
7th month. Time of loading had the largest impact on the 
high incidence of PSE meat in the MLD and the MSM at 
the time of the 11th to the 18th hour. Time of slaughter  in 
a slaughterhouse had the most influence on high incidence 
of PSE meat in MLD and MSM from the 3rd to the 9th 
hour. Time of housing at the slaughterhouse had a 
significant impact on the incidence of PSE meat in MLD 
and MSM. The longer the animals were housed (7-17 
hours) the more deteriorated the quality of the meat. So it 
is best to slaughter pigs immediately with the arrival to 1 
to 4 hours. On the slaughterhouse were not created 
conditions for rest pigs (mixed groups, slippery floors, 
noise, etc.) and therefore the length of pig housing 
deteriorated meat quality. 
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