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The results of statistical analysis appeared inconclusive as to which allele of the GPI locus could
significantly affect the traits of meat quality, but higher meat pH,  values have been observed in
animals with the GPI®” genotype in both the Duroc and Pietrain breed. For meat pH,,, the GPI'”*
genotype appeared to be more favourable, although not significantly. Beneficial effect on the meat
colour traits was observed in Pietrain pigs having the GPI* allele in their genotype. The meat of
animals of the GPI'# genotype was characterized by smaller lightness (L), greater redness and less
intense yellowness. In addition, per cent of free water (WHC) was lower in animals with the GPI*
allele in their genotype, both in Pietrain and Duroc pigs.

Statistical analysis of meat quality traits at the PGD locus showed a small difference in pH ; in Duroc
pigs. The best results with regard to this trait were found in animals of the PGD** genotype. For
other traits, no differences were observed between the PGD locus genotypes. It is concluded that the
PGD gene polymorphism does not affect the meat quality traits in pigs.
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Breeding efforts in the past were directed at improvement of muscling and fattening
traits of pigs. This ensured considerable progress in carcass muscling, but adversely
affected the quality of meat. Further breeding work must be aimed at improving both
muscling and meat quality. Breeding programmes which were used for this purpose
were based on multitrait or index selection accounting for meat quality traits, such as

507



B. Orzechowska et al.

pH, intramuscular fat content and meat colour. However, these efforts did not lead to the
desired improvement of meat quality. This goes to show that the issue of meat quality
is difficult to define and is affected by several unknown factors.

Modern techniques of molecular genetics resulted in the localization of the RYR/
(ryanodine receptor) gene among others. Although it has positive effect on meat traits,
the gene adversely affects meat quality by being responsible for PSE meat condition.
For this reason, selection efforts were concentrated on eliminating the recessive RYRI""
allele responsible for PSE fault from the pig population. Kuryt ez al. [2000] reported
that about 80% of pigs with the RYR 77 genotype showed PSE meat. This means, that
in addition to the RYR! gene, meat quality traits are encoded by some other unknown
genes [Kuryt 1998]. Efforts are continued to identify genes controlling these traits. The
discovery of genes controlling the increase in carcass muscling without negative effects
on meat quality would be highly valuable for breeders. Today much research is focused
on genes controlling polymorphism of two erythrocyte enzymes — glucosephosphate
isomerase (gene GPI) and phosphogluconate dehydrogenase (gene PGD), which form
the halothane linkage group together with the RYR I gene. This stimulated us to determine
the effect of the GPI and PGD gene alleles on meat quality traits in pigs.

Material and methods

The study included Duroc and Pietrain gilts, evaluated at Slaughter Pig Testing
Stations (SKURTCh) in Melno and Pawtowice over years 2000-2002. A total of 220
gilts were studied, of which 99 were Duroc and 121 Pietrain. Animals were kept, fed,
slaughtered and dissected according to the current methods applied at SKURTCh stations
[Rozycki 1996]. Prior to slaughter, blood was withdrawn from all animals to genotype
them for the GPI and PGD genes. The results of these analyses served as a basis for
further statistical calculations aimed to determine the effect of certain genotypes of
particular genes on selected performance traits.

The following meat quality traits were analysed: pH measured 45 min and 24 h
post mortem (pH,, and pH,, respectively), meat colour (L, a and b values) and water
holding capacity (WHC).

Meat pH was measured using a device equipped with a glass spearhead pH elec-
trode (Mathdus, Germany), pH, in the loin muscle over the last rib, off the midback,
while pH,, at the cross-section of the longissimus dorsi muscle at three points along
the cross-section. The result is a mean of three measurements. WHC holding capacity,
determined using the Grau-Hamm method, is expressed by percentage of free water.
Parametres of meat colour, i.e. lightness, redness and yellowness were expressed in
the L (colour lightness) system: a* (redness); b* (yellowness) using Minolta apparatus
type CR 310.

The erythrocyte enzymes — glucosephosphate isomerase (GPI) and phosphogluconate
dehydrogenase (PGD) were genotyped by 1% agarose gel electrophoresis according
to Gahne and Juneja [1985] in laboratory at Pawlowice.
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The results were analysed statistically to identify the effect of individual GPI
and PGD loci alleles on traits considered. Significance of differences between means

was evaluated with Duncan’s multiple range test. Calculations were made using the
STATGRAPHICS package.

Results and discussion

Frequencies of genotypes at the GPI and PGD loci are presented in Table 1.
Analysis of the GPI locus genotypes showed the low frequency of animals with the
genotype GPI*, amounting to 0.0248 in Pietrain gilts. No animals with this genotype
were found among Durocs. The highest and almost identical frequency in both breeds
was observed for the GPI?# genotype (0.7895 and 0.7273 for Duroc and Pietrain,
respectively. A similar frequency of the GPI?2 genotype in Pietrain pigs (74.8%) was
reported by Bigi ef al. [1991]. This genotype was also highly frequent (90.4%) in other
populations of Pietrain pigs [Reinecke and Kalm 1988]. Vogeli et al. [1984], Grashorn
and Muller [1985] and Reinecke and Kalm [1998] found the GPI?”# genotype to be
the most frequent (78 to 90%) in the Landrace breed, with no animals of the GP/**
genotype; frequency of genotypes at the PGD locus was not studied. In the present
study the Pietrain breed was characterized by the low frequency of the PGD?” genotype
(0.1239), while in Durocs PGD?? genotype was most frequent (0.7663). The propor-
tions of animals with PGD** and PGD*? genotypes were similar. Studies by Bigi et al.
[1991] on Duroc pigs demonstrated that the frequency of the PGD?”® genotype assumes
values above 50%. In this study the frequency of the PGD?”® genotype in Pietrain pigs
was 12.4% (Tab. 1) being similar to the data obtained by Reinecke and Kalm [1998] for
the same breed.
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Many reports claim that selection aimed at increasing carcass muscling, i.e.meat
content of carcass may compromise meat quality. The increasing muscling of fatteners
is accompanied by some defects that limit the processing capacity of meat. In Poland,
pork quality problems emerged after importing of pig breeds characterized by high meat
content of carcass. At that time the slaughter and meat quality traits of pigs were compared
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between foreign breeds (Belgian Landrace, Duroc) and native breeds (Polish Large White,
Polish Landrace). The results obtained indicate that crossbreeding of Belgian Landrace
with Polish breeds for improved carcass muscling has an adverse effect on meat quality.
Studies of Polish Large White, Polish Landrace, Pietrain, Hampshire, Duroc and Line
990 pigs at testing stations [Orzechowska et al. 1996] showed that practically only the
Pietrain breed differed in meat quality from other breeds. Within each breed studied,
some animals showed pH,, of meat to be below 5.8. The share of such animals was 15%
of the population of PLW, 20% for PL, 5% for Duroc, and 13% for Line 990. For the
Pietrain breed, pH,; below 5.8 was observed in 57% of the animals.

Researchers have given relatively little attention to the GP/ and PGD locus geno-
types and their effects on meat quality traits. This is why the present study was designed
to investigate the effect of different alleles of the GPI and PGD loci on meat quality
traits. The results of statistical analysis (Tab. 2) are inconclusive as to which allele of
the GPI locus could significantly affect the traits of meat quality. It is true that higher
pH,, values of meat were observed in animals with the GPI*” genotype, both in the
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Duroc and Pietrain breed, but the differences were not found significant. For pH,, of
meat, the GPI*® genotype appeared to be more favourable, although not significant as
well. As regards the other meat quality traits, significant differences were observed only
in Pietrain pigs. In this breed, the presence of the GPI* allele had a beneficial effect
on meat colour traits. Meat of animals with the GPI*® genotype was characterized by
smaller lightness (L), greater redness and less intense yellowness. Moreover, WHC was
much lower in animals with the GPI* genotype, both in the Pietrain and Duroc pigs.
Reinecke and Kalm [1988] demonstrated that both the GPI* and PGD“ alleles have a
beneficial effect on meat colour. Glodek et al. [1985] and Vogeli et al. [1984] showed
a beneficial effect of these alleles on pH of meat.

The results of statistical analysis of meat quality traits for the PGD locus are
presented in Table 3. A small but favourable difference in pH,; of meat was found in
Duroc pigs with the PGD?? genotype. For remaining traits, no significant differences
between the PGD locus genotypes were observed. Therefore, it can be concluded that
the PGD gene has no effect on meat quality traits.

Our results and those of other authors may suggest that in a population of pigs
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bred for improved muscling, a beneficial effect on meat quality traits is exerted by the
allele of the lowest frequency. Of course, this statement concerns mainly frequency
of the GPI locus alleles [Kuryt et al. 1996, Orzechowska et al. 2003] and the PGD
locus alleles.

It should be asked how to conduct breeding and selection work in particular breeds to

obtain animals with both high muscling and valuable meat. The research results would
justify breeding work aimed at increasing frequency of the GPI allele, especially in
Pietrain pigs. This could positively affect some indicators of meat quality. However,
considering such a low frequency of animals with the GPI*2, and especially the GP[*
genotype (about 2.5%, Tab. 1), this goal may be difficult to achieve.
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Zalezno$ci migdzy genotypami w locus GPI 1 PGD a wybranymi ce-
chami jako$ci migsa $win ras duroc i pietrain

Streszczenie

Celem pracy bylo zbadanie wptywu poszczegolnych alleli w locus GPI 1 PGD na cechy jako$ci migsa
swin.Materiat do badan stanowity loszki rasy duroc i pietrain oceniane w stacjach SKURTCh w Metnie
i Pawtowicach w latach 2000-2002. Lacznie w badaniach uwzglgdniono 220 zwierzat, w tym 99 rasy
duroc i 121 rasy pietrain. Zwierzgta utrzymywano, zywiono i ubijano zgodnie z obowiazujaca metodyka
oceny w stacjach kontroli SKURTCh. Analiza objgto nastgpujace cechy jakosci migsa: pH mierzone 45
minut i 24 godziny po uboju (odpowiednio pH,, i pH,,), barwg migsa we wspolrzednych L, a, i b, oraz
wodochtonnos$¢ (WHC).

Przedstawione wyniki analizy statystycznej nie wskazuja w sposob jednoznaczny, ktory z alleli
locus GPI moze znaczaco wptywac na cechy charakteryzujace jako$¢ migsa. Niemniej jednak, wyzsze
wartosci pH,; migsa obserwowano u zwierzat z genotypem GPI*” zaréwno w rasie duroc, jak i pietrain.
Z punktu widzenia pH,, migsa genotyp GPI'* okazat si¢ korzystniejszy, jednak istotnosci jego wptywu
genotypu na t¢ cechg nie udowodniono. Korzystny wptyw na cechy zwiazane z barwa migsa obserwow-
ano u zwierzat rasy pietrain, ktore posiadaly w swoim genotypie allel GP. Migso zwierzat o genotypie
GPIYE charakteryzowato si¢ mniejsza jasnoscia (L), wigkszym nasyceniem barwy czerwonej oraz mniejsza
intensywnos$cia barwy zottej. Ponadto procent wody wolnej (WHC) byl nizszy w migsie zwierzat, ktore w
swym genotypie posiadaty allel GPF i to zardbwno w rasie pietrain, jak i duroc.

Wyniki analizy statystycznej dotyczacej cech jakosci migsa dla locus PGD wykazaly nieznaczna
roznice w pH,, migsa zwierzat rasy duroc. Najkorzystniejsze rezultaty odnosnie do tej cechy stwierdzono u
zwierzat o genotypie PGD?2. W przypadku pozostalych cech nie obserwowano réznic migdzy genotypami
w locus PGD. Mozna zatem twierdzi¢, ze gen PGD nie wptywa na cechy jakosci migsa §win.
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