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Abstract

The aim of the experiment was to assess the pig meat quality in relation to pre-
slaughter conditions and import country. In the experiment, the meat quality of 1980
pigs was evaluated. The animals were divided into three groups according to country
of import (Slovakia, Hungary and Netherlands). The following pre-slaughter indicators
were evaluated: duration of transport, duration of housing, temperature during
housing and transport. The meat quality was judged on the basis of the pH; value
measured 45 minutes after the slaughter in the musculus longissimus dorsi — pH;
MLD and in the musculus semimembranosus — pHi1 MSM. The highest frequency of
PSE (pale, soft, exudative) meat in the MLD was in the group of pigs imported from
Slovakia (24.13 %). These pigs had also statistically significant (P<0.01) the lowest
average pH; MLD (6.05) in comparison with other imports. The incidence of PSE
meat in the MSM was in all evaluated groups above 10 %. Group of pigs from
Slovakia had the lowest value of pH; MSM (6.23) in comparison with other groups of
pigs (P<0.01). Even though the average length of housing in a slaughterhouse was
from 11.26 to 15.43 hours high incidence of PSE meat was recorded. However group
of pigs with the longest rest period (15.43 hours - Netherlands) had significantly
higher pH; MLD and pH1 MSM compared to other imports (P<0.01). From these
results can be concluded that the incidence of PSE meat in evaluated groups is
relatively high. Prolonging rest period and lower temperatures had positively
influence on the incidence of PSE meat and pH value.
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Abstrakt

Cielom experimentu bolo posudit kvalitu brav€ového masa vo vztahu k podmienkam
pred porazkou a krajine dovozu. V experimente bolo hodnotenych 1980 oSipanych.
Zvierata boli rozdelené do troch skupin podla krajiny dovozu (Slovensko, Madarsko,
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Holandsko). Sledovali sme ¢as transportu, ¢as ustajnenia, teplotu pocas transportu a
ustajnenia. Kvalita masa bola posudzovana na zaklade hodndt pH; meranych 45
minut po zabiti v musculus longissimus dorsi — pH; MLD a v musculus
semimembranosus — pH; MSM. Najvacsi vyskyt PSE (bledé, makké, vodnaté) masa
v MLD bol v skupine oSipanych zo Slovenska (24,13 %). Tieto oSipané mali zaroven

v v

v v

v porovnani s ostatnymi skupinami (P<0,01). Aj ked priemerna dizka ustajnenia na
bytunku bola na arovni 11,26 az 15,43 hodin, vysoky vyskyt PSE masa bol
zaznamenany. AvSak skupina oSipanych s najdlh§im odpoc&inkom (Holandsko —
15,43 hodin) mala preukazne vysSiu hodnotu pH; MLD a pH; MSM v porovnani s
ostatnymi krajinami (P<0,01). Z uvedenych vysledkov m6zeme konstatovat' Ze vo
vSetkych skupinach oSipanych bol zaznamenany relativne vysoky vyskyt PSE masa
a s predlzovanim doby odpocinku hodnota pH v mase sa zvySovala.

KPa€ové slova : kvalita méasa, odpocinok, teplota, transport
Detailny abstrakt

Pre konzumentov, ako aj pre masovy priemysel je dolezité, aby brav€ové méaso malo
vyhovujucu kvalitu. Stres poc€as transportu a ustajnenia na bytinku ma negativny
vplyv na welfare zvierat a kvalitu ich mésa. V suvislosti s uvedenou problematikou,
cieflom experimentu bolo posudit kvalitu bravéového masa vo vztahu k podmienkam
pred porazkou a krajine dovozu. V experimente bolo hodnotenych 1980 oSipanych,
masovych hybridov s hmotnostou od 100 do 130 kg. Zvierata boli rozdelené do troch
skupin podla krajiny dovozu (Slovensko, Madarsko, Holandsko). Sledovali sme ¢as
transportu v hodinach, ¢as ustajnenia v hodinach, teplotu pocas transportu a
ustajnenia v °C. Kvalita méasa bola posudzovana na zaklade hodndt pH; meranych
45 minat po zabiti v musculus longissimus dorsi — pH; MLD a v musculus
semimembranosus — pH; MSM. Vysledky boli spracované v programe SPSS 11.0.
Najvacsi vyskyt PSE (bledé, makké, vodnaté) masa v MLD bol v skupine oSipanych

e

e

vyskyt PSE méasa v MLD (13,8 %) bola v skupine oSipanych dovezenych z
Holandska (tabufka 1). Vyskyt PSE masa v MSM bol vo vSetkych skupinach nad 10
porovnani s ostatnymi skupinami, tento rozdiel bol Statisticky preukazny (P<0,01)
(tabulka 2). Aj ked priemernéa dizka ustajnenia na bitanku bola na Grovni 11,26 az
15,43 hodin (tabulka 3), v jednotlivych skupinach bol zaznamenany vysoky vyskyt
PSE méasa. AvSak skupina oSipanych s najdihSim odpoc¢inkom (Holandsko — 15,43
hodin) mala preukazne vysSiu hodnotu pH; MLD a pH; MSM (P<0.01)v porovnani s
ostatnymi skupinami, ktoré mali kratSiu dobu ustajnené na bitdnku (tabulka 1 a 2). Z
uvedenych vysledkov mézeme konsStatovat Ze vo vSetkych skupinach oSipanych bol
zaznamenany relativne vysoky vyskyt PSE méasa a s predlZzovanim doby odpoc&inku
hodnota pH v mase sa zvySovala. U oSipanych dovezenych zo Slovenska bola
zaznamenana maximalna vonkajSia teplota poc¢as transportu a ustajnenia na urovni
25,3 . To mohlo spbsobit, Ze aj napriek kratkemu transportu, oSipané zo
Slovenska mali najvyssi vyskyt PSE masa.
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Zaverom mo6Zzme konstatovat Ze vo v3etkych skupinach oSipanych bol zaznamenany
relativne vysoky vyskyt PSE masa. V ramci vSetkych hodnotenych zvierat vyskyt
PSE v MLD bol na trovni 19,44 % a v MSM na arovni 12,68 %. Z vysledkov dalej
vyplyva, Ze dlhSia doba odpocinku na bitinku a niZSie teploty po¢as transportu a
ustajnenia maju pozitivny vplyv na vyskyt PSE masa a hodnotu pH.

Introduction

Primary importance for breeders is the economy of pig production (Sprysl, et al.,
2010) but for the consumers as well as for the meat industry, it is very important that
the pork will be in good quality. Pre-slaughter stress has a negative impact on animal
welfare and meat quality (D'Eath, et al., 2010). The quality of pork is the result of a
production system, as the combination of genetic, rearing condition (Hluchy and Elias
2006; Hluchy, et al., 2007), 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). 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 and van Laack, 1991). Guardia, et al. (2004)
reported that in summer the risk of PSE is almost twice the risk in winter because
pigs are sensitive to high temperatures. Demo (2002) states that meat quality
indicators are the features of low heredity and then the final quality of raw material
mostly depends on the conditions of the outside environment, especially on the
conditions before, during and after slaughter. Pulkrabek, et al. (2003) claim that PSE
meat detection is fairly complicated and that this is the reason why its coincidental
occurrence is often deduced from the common practice based on the pH; values.
The aim of the experiment was to assess the pig meat quality of fattening pigs in
relation to pre-slaughter conditions and import country.

Material and methods

In the experiment, the meat quality of 1980 pigs was evaluated. The meat hybrid pigs
that were tested in the experiment were the crossbred of the White thoroughbred and
Landrass pig breeds with the terminal, extremely heavy- muscled hogs. Their weight
went from 100 to 130 kg. The animals were divided into three groups according to
countries of import. The following pre-slaughter indicators were evaluated: transport
time in hours, housing time in hours, temperature during housing in °C and
temperature during transport in °C. The meat quality was judged on the basis of the
pH: value measured 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 11.0 program. Differences
between groups were tested using analysis of variance with contrasts testing using
Tukey HSD test.
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Results and discussion

In total 1980 pigs were analyzed in the experiment. The highest frequency of PSE
meat in the MLD was in the group of pigs imported from Slovakia (24.13 %). These
pigs had also statistically significant (P<0.01) the lowest average pH; MLD (6.05) in
comparison with other imports. The lowest incidence PSE meat in the MLD was in
the group of pigs imported from the Netherlands (13.8 %). The average value pH;
MLD within all pigs was on the level 6.1 with variability 4.7 %. Statistically significant
difference was also among pigs imported from Hungary and the Netherlands (table
1). In contrast to our results Lebret, et al. (2006) found out that pigs from
conventional system of farming had pH value (30 minutes after slaughter) on the
level 6.42 in longissimus muscle.The incidence of PSE meat in the MSM was in all
evaluated groups above 10 %. Average value of the pH; MSM within all pigs was
recorded on the level 6.26 with variability 5.29 %. In this indicator group of pigs from
Slovakia had lower value of pH; MSM (6.23) in comparison with other groups of pigs,
it was statistical significant (P<0.01) (table 2). Lebret, et al. (2006) found out pH value
(30 minutes after slaughter) on the level 6.46 in semimembranosus muscle.

Table 1: pH; and the incidence of PSE meat in the MLD

Indicator Slovakia Hungary Netherlands Together
n 837 565 578 1980
min 5.4 5.4 54 5.4

max 6.8 6.8 6.9 6.9

X 6.05° 6.11° 6.17° 6.1

S 0.28 0.28 0.29 0.29

v% 4.65 4.54 4,71 4.7

% PSE 24.13 18.05 13.8 19.44

Legend: n-number of pigs, min-minimum, max-maximum, x-average, s-standard deviation,
v%-variation coefficient in %, % PSE-incidence of PSE meat in %, **¢ P< 0.01

Table 2: pH; and the incidence of PSE meat in the MSM

Indicator Slovakia Hungary Netherlands Together
n 837 565 578 1980
min 5.4 5.4 5.4 5.4

max 6.9 6.9 6.9 6.9

X 6.23° 6.27° 6.29° 6.26

S 0.32 0.35 0.33 0.33

v% 5.08 5.59 5.25 5.3

% PSE 13.5 13,27 10,9 12.68

Legend: x-average, s-standard deviation, v%-variation coefficient in %, % PSE-incidence of PSE meat
in %, *° P< 0.01

The longest average transit time (19.4 hours) was observed in pigs imported from the
Netherlands. Animals imported from Slovakia were transported the shortest time
(1.42 hours). The longest housing time in the slaughterhouse (15.43 hours) was
provided to pigs imported from the Netherlands (table 3). Mota-Rojas, et al. (2009)
find out that the animals without any rest before slaughter can show hemodynamic
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and metabolic alterations that lead to hyperglycemia, lactic acidosis and to an abrupt
descent of the pH value altering the carcass color. Young, et al. (2009) had
investigated that the physical load increased the temperature of muscles, but
decreased CP and ATP, the content of glycogen, and especially pro-glycogen in the
slaughtered pigs, when they were slaughtered immediately after the load. They have
found out that just one hour of rest after the physical load was enough to normalize
these effects. Chai, et al. (2010) find out that high-density or long distance transport
may markedly influence the blood constituents as well as meat quality. Pigs
subjected to longer distance transport and higher-density would need longer lairage
time to recovery. Smiecinska, et al. (2011) found out that pigs slaughtered
immediately after transport and pigs slaughtered after a 24-hour rest period, were
characterized similar incidence of normal-quality meat, partially PSE meat and PSE
meat in both groups. Even though the average length of housing in a slaughterhouse
was from 11.26 to 15.43 hours (table 3) high incidence of PSE meat was recorded in
our experiment. However group of pigs with the longest rest period (15.43 hours -
Netherlands) had significantly higher pH; MLD and pH; MSM (table 1 and 2) in
comparison with pigs from other countries, which had shorter rest period. Similarly
Nanni Costa, et al. (2002) state that prolonging holding time before slaughter from 2
to 22 h reduces the incidence of PSE meat. Sutherland, et al. (2009) reported that
temperatures above 20 T increase transportation de aths. In pigs imported from
Slovakia, the maximum outdoor temperature during transportation and housing were
recorded on the level 25.3 C, while the average ou tdoor temperature during
transportation was 11.94 C and average temperature of the housing was 12.54 C
(table 3). This could cause that, despite the short transport, the pigs from Slovakia
had the highest incidence of PSE meat and the lowest average values of pH; MLD
and MSM.

Table 3: Outdoor temperature and time of transportation and housing

Slovakia Hungary Netherlands

Transport time in hours  min 1 3 16

max 2 7 21

X 1.42 4,43 19.4
Housing time in hours min 1 10 3

max 41 21 25

X 11,26 14.86 15,43
Temperat_ure during min 09 0.2 08
transport in °C

max 25.3 22.2 14.3

X 11.94 12.36 5.33
Tempergture during min 0.9 0.9 0.2
housing in °C

max 25.3 24 13.8

X 12.54 12.93 5.44

Legend: min-minimum, max-maximum, x-average
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From these results can be concluded, that the incidence of PSE meat in the MLD
(19.44%) is relatively high. The lower incidence of PSE meat (12.68%) was in the
MSM. These values can be regarded as alarming, because the incidence of PSE
meat we would like to have maximum to 5% (Demo and Hetényi 2002).

Conclussions

Fattening pigs imported from the Slovakia, Hungary and Netherlands were used in
the experiment. The average value pH; MLD within all pigs was on the level 6.1. The
lowest incidence PSE meat in the MLD was in the group of pigs imported from the
Netherlands (13.8 %). The highest frequency of PSE meat in the MLD was in the
group of pigs imported from Slovakia (24.13 %). In pigs imported from Slovakia, the
maximum outdoor temperature during transportation and housing were recorded on
the level 25.3 C. This could cause that, despite t he short transport the pigs from
Slovakia had the highest incidence of PSE meat. Average value of the pH; MSM
within all pigs was recorded on the level 6.26 and the incidence of PSE meat in the
MSM was in all evaluated groups above 10 %. From these results can be concluded
that the incidence of PSE meat in evaluated groups is relatively high. Prolonging rest
period and lower temperatures positively influence on the incidence of PSE meat and
pH value.
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