posebno onih ljudi koji rade sa Zivo-
tinjama kako bi se zakonodavstvo
doista i provodilo. Isto tako, kvaliteta
proizvoda, u ovom slu¢aju mesa, tre-
ba biti od velike vaznosti za nase po-
trosace, $to istrazivanja provedena
na terenu svakako potvrduju (Cerjak
etall. 2011; Mijatovic¢ 2011).

Iz oba rada vidljivo je da vecina
ispitanika smatra da je dobrobit
Zivotinja vazna, te da su potrosa
premalo informirani o uvjetima kako
se drze Zivotinja. Posljednjih godina
u svijetu raste interes potrosaca za
dobrobit Zivotinja i kvalitetu proi-
zvoda animalnog podrijetla. Stoga
su zemlje Europske unije prihvati-
le novi pristup u proizvodnji hrane
koji uvazava potrebe potrosaca, ta-
kozvani “fork to farm” (od staje do
stola) pristup (Mikus i Petak, 2010). U
Hrvatskoj je takoder povecan interes
proizvodaca mesa za dobrobit Zivo-
tinja, jer oni koji Zele izvoziti na trzi-
ste Europske unije moraju zadovoljiti
propise koji vrijede na teritoriju uni-
je. Najvazniji ¢imbenik koji odreduje
da li ¢e u klaoni¢kom objektu biti
osigurana ili ne dobrobit Zivotinj;
je stav osoblja. Stoga se predlaze
obavezna edukacija osoblja u klao-
nicama kako bi se poboljsala razina
dobrobiti i kvaliteta mesa (Grandin i
Smith, 2004.).

Literatura

Anonimno (2003): FAWC - Farm Animal
Welfare Council: Report on the Welfare of Far-
med Animals at Slaughter and Killing. Part 1:
Red Meat Animals. Defra Publications. Availa-
ble from: www.fawc.org.uk.

Anonimno(2004): Humane ~ Slaughter
Association - Trainee workbook, HSA Publi-
cations

Anonimno (2005): Pravilnik o zatiti Zivoti-
nja pri klanju li usmrcivanju (NN 116/05)

Anonimno (2006): Zakon o zastiti Zivotinja,
(NN135/06)

Cerjak, M., D. Karolyi i Z. Mesi¢ (2011):
Consumers' attitudes towards farm animal
welfare and their influence on meat con-
sumption, Agriculturae Conspectus Scientifi-
cus, 76,4, 283-286

Slika 1. i opreme za

Slika 2. Industrijski uzgoj Zivotinja

Foury, A., N. Devillers, M.-P. Sanchez, H.
Griffon, P. Le Roy, P. Mormede (2005): Stress
hormones, carcass composition and meat qu-
ality in Large White x Duroc pigs; Meat Scien-
ce,69,4,703-707.

Grandin, T, G. C. Smith (2004): Animal
welfare and humane slaughter. Department
of Animal Sciences, Colorado State University.
Available from: http://www.grandin.com/ re-
ferences/ humane slaughterhtml.

Gregory,N.G, T.Grandin(2007):AnimalWel-
fare and meat Production( 2nd edition), CABI

Mikus, T, I. Petak (2010): Dobrobit Zivoti-
njai kvaliteta mesa, Meso, X, 1,41-44

Petak, 1., T. Mikus (2011): Procjena dobro-

biti Zivotinja u klaonicama, Meso, Vol. XIll, 1,
43-49

Zivkovié, J. (2001): Higijena i tehnologija
mesa I. Dio: Veterinarsko-sanitarni nadzor Zi-
votinjaza klanje i mesa, Veterinarski fakultet
Sveutilista u Zagrebu, Zagreb.

Webster, J. (2011): Managment and welfa-
te of farm animals, UFAV Farm Handbook

* Rad je prezentiran na skupu Ve-
terinarski dani 2011, Sibenik, Hotel
Solaris, 26.-29. listopada 2011.

Dostavljeno: 12.12.2011.
Prihvaceno: 27.1.2012. ]

Meat quality traits and chemical
composition of hybrid pigs originating
from two different terminal sire lines

Burkin', 1, B. Luki¢!, G. Kusec!, Z. Radisic’, Z. Maltar', V. Sili®

short communication

Summary

The trial was conducted on 90 carcasses to study effect of terminal sire line (P-337 and P-410) on carcass and meat quality of PIC
hybrid pigs slaughtered at 110 kg of live weight. At the slaughter line and in laboratory the following measurements of carcass and
meat quality traits were taken: warm carcass weight, carcass lengths “a” and “b’; ham length, ham circumference, muscle thickness,
fat thickness, lean meat percentage by “TP” method, pH (45min and 24h pm); drip loss; CIE-L*a*b*; cooking loss; instrumental tender-
ness (WBSF) and chemical composition of the ham. Statistical analyses showed that both groups of animals had satisfactory overall
meat quality. However, P-337 sired pigs had higher incidence of PSE meat, while P-410 sired pigs had higher incidence of DFD meat in
both ham and LD muscle. Regarding drip loss and lightness of the meat, more samples from P-337 sired fatteners had drip loss higher
than 5%, whereas more samples from P-410 fatteners had L* values higher than 50. Chemical analysis of the ham showed that both
groups of animals had desirable IMF content.

Keywords: pig, meat quality traits, chemical composition, sire line

Introduction

Today hybrid pig lines developed
by commercial companies are widely
used because they grow faster, con-
vert food more efficiently and have
superior carcasses compared to the
pure breeds. However, selection on
growth and leanness is often accom-
panied with deteriorated meat qua-
lity traits. For this reason choosing a
sire line with strong impact on per-
formance without compromising
meat quality traits represents a very
important decision in pig producti-
on.The aim of this paper was to inve-
stigate the influence of two different
PIC sire lines on meat quality traits
and chemical composition of their

progeny’s meat.

Material and methods

A total of 90 pigs of 110 kg live
weight (LW) were used to study
the influence of terminal sire line
on carcass and meat quality of PIC
(Pig Improvement Company) hybrid
pigs. The animals were divided into
two groups according to terminal
sire line (P-337xC23 and P-410xC23).
Widely used P-337 terminal sire
line was created using Duroc, Large
White and Pietrain, mainly to gain
robustness without compromising
meat quality traits, with emphasis
on intramuscular fat content. The
P-410 boar is the combination of

the pure lines P-408 and P-337. The
P-408 originates from a pure line
Pietrain which has been specifically
selected to be Hal-1843 stress gene
free. During the fattening period
animals were fed the same diet and
housed in the same conditions. At
approximately 110 kg LW pigs were
slaughtered at “PIK” Meat Industry
in Vrbovec. At the slaughter line
following carcass traits were deter-
mined: warm carcass weight, carcass
lengths from os pubis to the 1+ rib
(“a") and from os pubis to atlas (“b"),
ham length and circumference, lum-
bar muscle thickness - M (measured
as the shortest connection between
the cranial end of the lumbar muscle
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Figure 1 Relative proportion of DFD meat in investigated pig groups
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Figure 2 Relative proportion of meat samples with undesirably high drip loss
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Figure 3 Relative proportion of meat samples with CIE L*>50

and dorsal edge of the vertebral
canal) and fat thickness — S (mea-
sured as the minimum thickness of
subcutaneous fat (with skin) at the
split of the carcass, above m. gluteus
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medius). Lean meat percentage was
calculated according to “Two points”
method approved by Croatian Regu-
lation No 144/2010.

Initial pH values (pH,) were ta-
ken 45 minutes after sticking at
m.longissimus dorsi (LD) and m. se-
mimembranosus (MS) of primarily
processed swine carcasses. After
24h of cooling, the ultimate pH va-
lues (pH,,) were taken at the same
place as for pH,.. At the same time
samples of LD muscle for drip loss
and colour measurements were ta-
ken. Drip loss was measured by bag
method according to Kauffman et
al. (1992) after 48h of cooling at 4°C,
while light reflectance scores for L¥,
a* and b* were obtained using a Mi-
nolta CR-300 colorimeter (Minolta
Camera Co. Ltd., Osaka Japan) with
a 8 mm aperture, D65 light source
and a ten-degree standard obser-
ver. Instrumental tenderness (WBSF;
Warner-Bratzler Shear Force) was
measured on at least four subsam-
ples of 2.54 cm thick LD chops. Prior
to measurements, chops were defro-
sted for 24h, sealed in plastic bags
and cooked in water bath until an in-
ternal temperature of 73°C. The sam-
ples were cooled at 4°C overnight.
Shear force was measured using a
TAXTplus Texture Analyser fitted
with a 1 mm thick Warner-Bratzler
shear attachment. The mean value
of maximal strength necessary for
cutting the samples was calculated
with a Texture Exponent 4.0 Softwa-
re (Stable Micro Systems Ltd., UK)
and presented as Warner-Bratzler
Shear Force (WBSF, N). Cooking loss
was established from LD chops used
for shear force determination. It was
calculated from weights taken befo-
re and after cooking and expressed
as a percent.

The nitrogen content of the ham
was determined by the Kjeldahl pro-
cedure, fat content was determined
byextraction Soxhled method, while
moisture content was determined
by 1SO 1442:1997 reference proce-
dure.

The data obtained were submitted
to analysis of variance (ANOVA) and

traits and chemical compt

ion of hybrid pigs

Table1 Carcass traits of hybrid pigs progenies of P-337 and P-410 terminal sire

inating from two different terminal sire lines

red fatteners also had significantly
higher cooking loss than P-337 sired

Incidence of DFD and PSE meat in

i pig groups are presen-
ted in Figures 1 and 2.

When pH,,>6.00 criterion was
used for identification of DFD meat,
there was no incidence of such qua-

lines
Tral P-337 (n P-410 (n=48) pigs.

Warm carcass weight (kg) 42.83°(1.52) 45.14*(6.00)
Muscle thickness, M (mm) 73.57 (5.95) 7444 (4.92)
Fat thickness, S (mm) 1533 (3.92) 15.13 (4.87)

Lean meat percentage (%) 57.76 (3.28) 58.31 (3.66)
Length,a” (cm) 91.64 (2.67) 90.71 (2.29)
Length,b” (cm) 106.50°(2.77) 103.65° (2.94)

Ham length (cm) 34.21°(1.00) 35.02°(1.14)

Ham circumference (cm) 73.19°(231) 74.92°(1.83)

investigated pig groups

" Means in the same row with different superscript statistically differ at p<0.05.

Table 2 Means and standard deviations (in brackets) of meat quality traits from

lity condition in LD muscle of P-337
sired pigs. However, 12 ham samples
(28.57%) were classified into DFD
meat when the same criterion was

"Means in the same row with different superscript statistically differ at p<0.05.

the differences between the groups
under study were analyzed using
the Fisher LSD test for comparison of
means (p < 0.05) by using the Stati-
stica software package (StatSoft, Inc.
1984-2007).

Results and discussion

Table 1. shows carcass traits of in-
vestigated pigs. It can be observed
that P-337 progenies were signifi-
cantly longer, but their hams were
shorter with smaller circumference
than P-410 sired fatteners.

Results presented in Table 2. show
comparison of meat quality traits
between P-337 and P-410 sired pigs.
pH values measured at 24h post mor-
tem in LD muscle differed statistically
between the investigated pig grou-
ps. Although these values indicate
a normal or RFN (reddish-pink, firm,
non- exudative) meat, from the Table
2 it can be noticed that these values

were slightly higher in P-410 sired
pigs. Lattore et al. (2003), Edwards
et al. (2003) and Kusec et al. (2004)
investigated the influence of Duroc
and Pietrain sires on meat and car-
cass quality traits of their crossbred
progeny. Although proportions of
Duroc and Pietrain were different in
their study, later authors found pH,,
values to be higher in Duroc sired
fatteners.

The investigated pig groups did
not differ in drip loss values. In con-
trast, Fischer et al. (2000) and Edwar-
ds et al. (2003) reported a lower drip
loss for Duroc influenced progeny.

From the Table 2 it can be noticed
that significant differences betwe-
en the groups were found for CIE a’,
i.e. the redness of meat. Edwards et
al. (2003) reported these values to
be higher in Duroc sired crossbreds
(17.33 vs. 17.04, p<0.05). P-410 si-

Tr 2) P-410 (n=48) used. In case of P-410 sired pigs 6
pH,, in MS 630 (0.21) 633(0.18) samples (12.5%) of LD muscle and
pH,,in LD 632(021) 634(0.18) 15 caviplles (257 GfF letio waiz

- classified into DFD meat. Muscles
pH,, in MS 5.85(0.28) 5.90 (0.21) : o I

with lower oxidative potential, like

pH,,inLD 5.70°(0.14) 5.79°(0.15) m " . have vely

Drip loss % 4.52(2.49) 3.88(1.97) low glycogen level which degrades

"CIEL” 50.08 (3.43) 50.47 (3.38) fast in post mortem muscle. As a con-

CIEa’ 7.40°(1.38) 6.62°(1.22) sequence, relatively high pH,, values

CIEb’ 2.78(1.17) 2.72(1.06) are developed. However, this does

Cooking loss (%) 32.10°(3.57) 33.52:(3.11) not necessarily mean that this meat
Tenderness - WBSF, (N) 4647 (7.57) 48.62 (7.34) clivenl ) it e i) fmees

its drip loss, colour and tenderne-
ss are not necessarily detrimental.
Some authors therefore propose
considerably higher pH,, values
as indicators of DFD meat in those
muscles (Adzitey and Nurul, 2011;
Hambrecht et al., 2005).

Drip loss is one of the most im-
portant indicators of technological
meat quality. Pig meat with a drip
loss higher than 5% is considered
to be undesirable for further proce-
ssing. In this study 15 LD samples
(35.71%) of P-337 sired pigs and 14
LD (29.17%) samples of P-410 sired
pigs were found to have drip loss
greater than 5%.

One of the most important traits
of meat quality from consumer per-
spective is its colour. Fresh pork co-
lour ranges from white to dark red;
however the consumers prefer their
fresh pork to be reddish-pink. When
objectively measured, the level of
paleness (CIE L") should be between
40 and 50. Values larger than 50 indi-
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cate a PSE condition of meat. Graph
3. illustrates relative proportions
of meat samples with CIE L" values
higher than 50. In the case of P-337
sired pigs 20 (47.62%) LD samples
were too pale, while in P-410 sired
pigs this was proven for 25 samples,
i.e. 52.08%.

Statistical comparison of chemical
composition of ham between the in-
vestigated pig groups are presented
inTable 3.

Statistically significant differences
between the investigated genotypes
were found for moisture and intra-
muscular fat content. Itis well known
that intramuscular fat content influ-
ences the sensory meat quality traits:
taste, colour and tenderness. In pork,
intramuscular fat level between 2.5
and 3.5% is considered to have op-
timal influence on its sensory traits
(Fernandez et al.,1999; Daszkiewicz
etal,, 2005). In both P-337 and P-410
sired pigs intramuscular fat content
was higher than 2.5%. This indicates
that desirable sensory meat charac-
teristics can be expected from both
terminal sire lines. From the Table 3
it can be noticed that P-337 progeny
had significantly higher IMF content,
probably due to their Duroc origin.
This is in accordance with previous
findings by Ellis et al. (1996), Brewer
et al. (2006) and Simek et al. (2004).
P-337 sired fatteners also had signi-
ficantly lower moisture content than
offspring of P-410 terminal sire line.
It is well known that lean pig breeds
are characterised by slower growth.
For that reasons these animals have
higher moisture content at 110 kg
LW than faster growing breeds. Since
P-410 sire line has a higher proporti-
on of Pietrain than P-337 sire line, its
offspring had higher moisture con-
tent in hamsthan P-337 progenies,
as could be expected.

Conclusions

Based on the investigation on car-
cass and meat quality traits of fatte-
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Table 3 Means and standard (in of chemical of
ham from investigated pig groups
Parameter P-337 (n=42) P-410 (n=48)
Moisture (%) 73.99°(0.57) 74.59°(0.37)
Protein (%) 21.33(0.34) 19.22 (6.03)
Fat (%) 3.21°(0.58) 2.69(0.52)

" Means in the same row with different superscript statistically differ at p<0.05.

ners originating from two PIC sire
lines, following can be concluded:

P-337 sired pigs had longer car-
casses but with shorter hams and
lower ham circumference than P-410
sired fatteners.

When pH,,>6.00 criterion was
used for identification of DFD meat,
there was no incidence of such qu-
ality state in LD muscle of P-337 si-
red pigs. However, 28.57% of ham
samples were classified as DFD meat
when same criterion was used. In
case of P-410 sired pigs 12.5% of LD
muscle and 31.25% of ham were cla-
ssified into DFD meat.

35.71% LD samples of P-337 si-
red pigs and 29.17% LD samples of
P-410 sired pigs were found to have
drip loss greater than 5%.

47.62% LD samples of P-337 sired
pigs had CIE-L">50, while in P-410 si-
red pigs this was proven for 52.08%
of LD samples.

P-337 had significantly higher IMF
level than P-410 sired pigs, although
in both groups IMF was higher than
2.5% indicating desirable sensory
quality traits.

To strengthen the conclusions
drawn from this study, it is re-
commended to repeat the investi-
gations on larger number of animals.
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Fleischquali

it und chemische Zusammensetzung der hybriden Schweine,
Nachfolger zweier Linien des Terminalebers

Zusammenfassung

Die Untersuchung wurde auf 90 PIC hybriden Schweinen, Nachfolgern der Terminallinien des Ebers P-337 und P-410 geopfert bei 110

kg lebendigen Gewichts, durchgefiihrt. Auf der Schlachtlinie und im Labor wurden folende Eigenschaften der Hiilften und der Fleisch-

qualitt chiac die Léinge der Hiilften ‘a”und “b", die Liinge und der Umfang der Keule, die Dicke des Mus-

kels und des dazugehérenden Riickenspecks, die Fleischigkeit der Hiilfe durch die Methode “zwei Punkte’, der pH Wert gemessen nach

45 Minuten und 24 h nach dem Schiachten, die Abscheidung des Fleischsaftes, (CIE*a*b¥), i Zirtlich-

keit (WBSF) und die chemische Zusammensetzung der Keule (des Schenkels). Durch die statistische Analyse wurde festgestellt, dass

beide Tiergruppen eine zufriedenstellende Fleischqualitt hatten. Bei den Nachfolgern der Linie P-337 wurde eine hohere Hiufigkeit

des BMV Fleisches festgestellt, wiihrend bei den Nachfolgern der Linie P-410 eine héhere Haufigkeit des TST Fleisches (getrocknetes

hartes und dunkles Fleisch) in der Keule und im Riickenmuskel festgestellt wurde. Was die Abscheidung des Fleischsaftes und die Farbe

anbetrifft, so hatten mehrere Fleischmuster der Nachfolger P-337 den Wert des abgeschiedenen Fleischsaftes hoher als 5%, wéhrend

Fleischmuster der Nachfolger P-410 einen Wert L* héher als 50 hatten. Die chemische Analyse der Keule zeigte, dass beide Ti

einen gewiinschten Gehalt des intramuskularen Fettes (IMF) hatten.

Schliisselwirter: Schweine, Eigenschaften der Fleischqualitiit, chemische Zusammensetzung, Termallinien des Ebers

Qualita di carne e composizione chimica di maiali ibridi
provenienti da due linee del lattonzolo

Somario
Questa ricerca comprende 90 PIC maiali ibridi provenienti da due linee del lattonzolo P-337 e P-410 sacrificati a 110 kg di peso vivo.
Sulla linea di ione e nel io sono state le seguenti c delle meta ottenute e di qualita di
carne: calda massa macellata, lunghezza delle meta “a” e “b, lunghezza e circonferenza di coscia, grossezza del muscolo e dell‘ap-
partenente pancetta dorsale, carnosita delle meta determinate con il metodo “due punti’; valore pH misurato 45 minuti e 24 ore dopo
la macellazione, perduta di succo di carne, parametri di colore (CIEL*a*b¥), tenerezza di strumenti (WBSF) e composizione chimica
della coscia. Fatta I'analisi chimica, € stato determinato che tutti e due i gruppi di animali avevano una qualita soddisfacente di carne.
Dagli animali provenienti dalla linea P-337 é stata trovata una frequenza maggiore della carne BMV, mentre quelli provenienti dalla
linea P-410 hanno rivelato una maggiore frequenza di carne dura, essicata e scura nella coscia e nel muscolo dorsale. Per quanto
riguarda la perduta di succo di carne ed il colore, ci sono parecchi campioni di maiali allevati dalla linea P-337 che hanno dimostrato
i valori di perduta di succo di carne pi grandi del 5%, e parecchi campioni dalla linea P-410 avevano i valori di L* pit grandi del 50.
Lanalisi chimica di coscia ha scoperto che tutti e due i gruppi di animali una del grasso in-
tramuscolare (IMF).

Parole chiave: maiali,

iche di qualita di carne, chimica, linea terminale di lattonzolo
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