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Slaughter value and meat quality of Pulawska
and Polish Landrace breeds fatteners

Wartas¢ rzezna oraz jaké migsa tucznikow rasy putawskiej i pbz

Summary. The study was aimed at evaluating the slaughteleyaelected technological parame-
ters, nutritional value, and sensory propertiesoof. The study material consisted of Pulawska
(30 animals) and Polish Landrace (30 animals) lwrdatieners fattened up to 100 kg of body
weight. After the slaughter, carcass slaughterevalud meat quality evaluations were carried out.
A significant influence of the breed on averagésirthickness from 5 measurements, as well as
carcass meatiness was recorded (&t0R01). Pulawska swine carcasses, as compared tméX,
were more fattened (1.6%. 1.46 cm) and less muscled (55.47 and 57.06%gcéisply). The
meat of Pulawska swine — as compared to PL — wasacterized by better technological quality.
It had statistically significantly higher pknd pH values, darker meat color, lower natural and
thermal leakage, as well as better water absorpiiba analysis of meat nutritional value revealed
some differences in protein content in favor of fibeed. However, fat and cholesterol propor-
tions appeared to be more beneficial for the matéom Pulawska fatteners. The caloric value of
the meat of both breeds was at a low level, ranfiioigp 146 kcal (for PL) to 150 kcal (for Pu-
lawska). Pulawska swine meat gained higher scefesring to flavor, tenderness, and juiciness.
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INTRODUCTION

Selection to improve the fattening and slaughtatuiees carried out for a few dec-
ades in swine production, led to creation of rerablk meaty and fast growing breeds
and lines. The observed changes, suitable for e imdustry, contributed to the occur-
rence of undesirable properties of meat [Florovesikal. 2006, tyczyiski et al. 2006,
Florowskiet al. 2007, Jankowialkt al. 2010]. According to Przybylskit al. [2012], in
the case of swine herds being under the prograaiele RYRT and RN — elimination
(derived from crossbreeding of Naima line sows wagbrid boars of P76 line — PenAr-
Lan) 15.38% of defective meat was found (PSE —%;3dartially PSE — 5.13%, sour —
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5.38%, partly DFD — 2.56%). In studies carried butFlorowskiet al. [2007], large
proportion of PSE (23.8%) and partially PSE meé&b)6vas observed in the Pulawska
swine population evaluated in the control statind &ee of the mutant allele of the sen-
sitivity gene to stress. Reduced quality of meatioied from high-meaty swine results
both from the frequent occurrence of water contastyell as the decreased amount of
intramuscular fat [Wajdat al. 2004, Pisula and Florowski 2006]. Intramuscularctan-
tent is an important indicator of the quality andanusefulness for cooking [Woetal.
1999]. Reported changes most often refer to theatdd muscle groups such ragscu-

lus longissimus dorsi, musculus semimembranosus, musculus semitendinosus, musculus
guadriceps femoris, and musculus gluteus mediocris. Some authors suggest that not in
every case the increase in meatability is acconegldoy deterioration of the raw material
quality [Pospiechet al. 1998, Grzékowiak et al. 2001]. Apart from genetic factors,
a wide range of external factors occurring at estelye of production — from the selec-
tion of parental pairs, then fattening, pre-slaeghhaintenance conditions, slaughter,
handling of carcasses, through the meat distributiplays an important role in the pro-
duction of good-quality pork [Florowskt al. 2006, tyczyiski et al. 2006, Przybylsket

al. 2012]. Variability for most slaughter traits apdrk quality is high and depends on
breed, sex, age, husbandry, and feeding systewelbas their interactions.

More and more consumers are looking for productsastierized by high organolep-
tic qualities. In this regard, a significant charnigeelation to the perception of domestic
animal breeds has been recently observed. Althttughmake up a small proportion of
the population, their importance for the biologidalersity and genetic variation conser-
vation is very important. They require special canel protection. In addition, the con-
sumers' attention increasingly directs toward negligroducts manufactured according
to old recipes. The increased interest in locahsviireeds meat tends to characterize its
quality for cooking and technology. The share ofighoLandrace sows in the domestic
stock is the highest and represents more than ##8gfore much raw pork on the mar-
ket comes from that breed.

Taking into account above information, the studvwese undertaken aimed at assess-
ing the slaughter value and selected physicochémpaameters, the sensory properties
of sirloin from Pulawska and Polish Landrace bresgise.

MATERIAL AND METHODS

The study included 60 fatteners (30 Pulawska anB@ish Landrace) bred in indi-
vidual farm under similar environmental conditiofitie percentage of gilts and barrows
was uniform. Fatteners were fetl libitum with a complete mixture manufactured
on the basis of farm feeds with the addition obacentrate containing nutrients in quan-
tities in compliance with the recommendations of tBtandards of Swine Nutrition
[Normy Zywienia Swin 1993]. After fattening completion, the animals evstaughtered
at 100 £1.2 kg body weight. After the slaughtee tlaughter value of carcasses and
meat quality were assessed. The halves were subjgitl measurements afusculus
longissmus dorsi (LD) 45 min and 24 h after the slaughter usingoatgble pH-meter
CPU Star equipped with a glass combined daggetretie The meat samples from LD
muscle were subject to determination of color patens (L* — brightness, a* — resem-
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blance to red color, and b* — saturation with y&lloolor) using saturation meter Minolta
CR-310 [3]. Natural drip loss was defined accordiognethodology by Prangst al.
[1977]. The meat sample collected 24dst mortem in a form of a slice of 50 g weight
cut perpendicularly to the muscle fibers and wigbad sides, was put into the plastic bag
and stored at 4°C. After 24 hrs, the sample wasddoh a filter paper and weighed. The
drip loss was expressed in per cents. Thermalwizagp determined according to Honikel
[1998]. Samples, after triple grinding in laboratanill (g 3 mm) and thorough mixing to
make it uniform, were subject to assess the watéiamuscular fat, protein, and ash
contents [AOAC 2000]. Meat caloricity was calcuthten a basis of fat and protein con-
tents assuming the values of combustion heat farchaprotein (5.75 kcal§y and ani-
mal fat (9.46 kcal Q) after Chachutowa and Skomiat [1997]. The levetaiél choles-
terol was determined according to the methodologyRbeeet al. [1982]. The water
holding capacity was determined by filter method3»au and Hamm with modifications
by Pohja and Ninivaara [1957], indicating the patage of loose water. Sensory quality
was assessed by a 6-person team of judges accdodihg methodology specified by
Barytko-Pikielna and Matuszewska [2009] applying-point rating scale.

Values of slaughter traits and meat quality inedi#ht groups of fatteners were veri-
fied applying a univariate analysis of variancengsbtatistica software ver. 5.0. The
significance of differences between means was [bul due to Duncan test adopting
two levels of significance: R 0.01 and & 0.05.

RESULTS AND DISCUSSION

Table 1 presents results of the slaughter anabfdiatteners. The dressing percent-
age, that is the primary indicator of a slaughta&fulness, is an essential characteristic of
this evaluation. It reached the same level in eigreups of fatteners, which was above
79%. Lyczyiski et al. [2003] reported the value of dressing percentagex for synthetic

Table 1. Results of slaughter value of fattenersiRsita and PL
Tabela 1. Wyniki oceny waroi rzeznej tucznikéw rasy putawskiej i pbz

R Pulawska PL Significance
Specification .
Wyszezeadlnienie Putawska pbz of difference
y g X SD X SD | Réznice istotne
Body weight before slaughter (kg) 100.10| 1.15| 100.53 1.24 ns
Masa ciata tucznika (kg)
Cold carcass weight (kg) 7932 | 311| 7957 298 ns
Masa tuszy zimnej (kg)
Slaughter yield (%)
Wydajnaic rzema zimna (%) 79.24 | 1.70| 79.15 1.54 ns
Mean_of backfat thlgkness from 5 meas. (:ml. 69 0.22 1.46 0.27 .
Srednia grub&t stoniny z 5 pom. (cm)
Meat in carcass (%) .
Zawartg¢ migsa w tuszy (%) S5.47 160) 57.06 1.29

*P < 0.05; *P < 0.01; ns — P > 0.05.
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lines fatteners fed with dosed system addlibitum at 79.8 and 80.9%, respectively.
A proper slaughter value is important primarily fmocessing plants and it is irrelevant
to a consumer. There has been recorded a sigrifidfact (at P< 0.01) of breed on the
backfat thickness defined as the average of fivasmements. The carcasses of Pu-
lawska breed animals, as compared to Polish Laadvaes, were more fatty (1.69 cm
vs. 1.46 cm). Similar values of that trait for Peb&n fatteners were reported by Przy-
bylski et al. [2012]. Definitely thick backfat was measuredattdners of Ztotnicka Pstra
breed (2.96 cm) and PLW x Landrace hybrids (2.28 [Gankowiaket al. 2010]. Car-
cass meatiness of both breeds exceeded 55%, witthar proportion of meat (statisti-
cally significant differences at £ 0.01) for Landrace breed. Meatability values fotth
groups were similar to the results obtained inghely by Przybylsket al. [2012]. Ko-
¢win-Podsiadta and Kexio [2004] presented the view that efforts aimingegcessive
(over 57%) increase in meatability should be giuprdue to the possibility of a negative
impact on the quality of meat. According to Lyagki et al. [2006], further genetic im-
provement may lead to the creation of “a broilerkpo

Table 2. Physical properties wf longissimus dorsi
Tabela 2. Wiciwosci fizycznem. longissimus dorsi

Specification Pulawska PL Significance
W spzcze 6lnienie Putawska Pbz of difference
Y 9 X SD X SD R&znice istotne
pH; 6.38 0.17 6.24 0.25 *
pH, 5.67 0.11 5.51 0.13 *x
Colour CIE L -
Barwa CIE I 48.75 1.79 51.14 2.06
a 16.99 0.63 16.35 0.84 ok
b’ 5.04 1.16 5.68 1.57 ns
Natural drip loss (%) .
Wyciek naturalny (%) 4.20 3.10 6.40 3.53
Thermal drip (%) -
Wyciek termiczny (%) 27.46 1.12 33.32 1.24
WHC 20.03 2.57 25.29 3.46 o*

*P <0.05; *P < 0.01;, ns — P > 0.05.

When analyzing the technological propertiesnoculus longissimus dorsi, statisti-
cally significant difference in pHand pH were observed (Tab. 2). Significantly higher
values of this parameter were recorded in the gafupulawska fatteners. Converging
results of pH for native Spanish breed were achieved by Gadiah. [2008]. A similar
degree of meat acidity in 45 minutes post-mortenPfolish Landrace fatteners as in the
present study for carcasses of the same breedapggssed within SKURTCh in Paw-
towice, was reported by Orzechowsdtaal. [2010]. Florowskiet al. [2007], when evalu-
ating the carcasses of Pulawska fatteners claddifiehe meatability classes E and S,
indicated pH values as 6.26 and 6.37, respectively. Acidity sneament is an analysis
method indicating the rate of post-slaughter glysisl that is the basis for the differentia-
tion of meat quality, technological suitability,caits durability. On the basis of this pa-
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rameter, a suitable degree of meat acidity wasddon both breeds. Pulawska breed
swine, as compared to Polish Landrace ones, wamacterized by a significantly darker
meat color, as evidenced by the lower value of h¥f digher proportion of red color
(P < 0,01). The bright meat was characteristic for $foliandrace swine, which has also
been confirmed in the publication by Orzechowskal. [2010]. The free drip loss is an
indicator characterizing the loss of meat weightirdustorage and distribution. Consid-
ering this trait, statistically significant diffarees between the two breed groups were
found. There has also been a significant (at@P01) effect of breed on the water absorp-
tion and thermal drip features. Correct rate oftystughter changes in the meat of local
breed swine and expressed as pHd pH, was reflected in the small quantity of the free
drip and good water holding capacity. Jankowsakl. [2010], when characterizing the
meat of Ztotnicka Pstra breed, reported lower lomater content (16.48%) and smaller
free drip loss (2.53%). Rassmussen and Anders€86]kuggested that a high, and thus
adverse drip, may be caused by protein denaturationuscles, the refrigerant contrac-
tion, or low pH value.

The chemical composition of meat is of great impce to consumers, because it
determines the nutritional value. In the Table Bswarizes the results of general chemi-
cal composition and calorific value of meat. ThdisboLandrace fatteners meat, as com-
pared to Pulawska breed, contained higher amoumratein (statistically significant
difference). Similar levels of this component faaridrace breed were also recorded by
Mienkowska-S¢pniewska [2006] and higher for Pulawska swine (2%2 tyczyski
et al. [2003], when analyzing the protein content in pddpending on the feeding sys-
tem (@d libitum, dosed, restrictive), provided the following vadu&2.47, 22.79, and
22.91%. Numerous studies show a very low contentedmuscular fat at swine [Gra-
jewska and Bocian 2005, Schwoéeeal. 2000, Czarniecka-Skubimhal. 2007].

Table 3. The nutritional value of meat of fatteners
Tabela 3. Wart& odzywcza mgsa tucznikow

Wyszczeadlnienie Pulawska PL Significance
)é ecifigation Putawska Pbz of difference
P X SD X SD R&znice istotne
Water content (%)
Zawartaié wody (%) 73.99 0.26 74.10 0.29 ns
i 0,
Protein content (%) 2240 | 025 | 2257 o027 *

Zawartg¢ biatka (%)
Intramuscular fat content (%)
Zawartg¢ ttuszczu 2.20 0.32 191 0.28 bl
srédmiesniowego (%)
Ash content (%)

Zawartaé popiotu (%) 111 0.11 1.09 0.10 ns
Caloric value (kcal/100 g) -
Wartas¢ kaloryczna (kcal/100 g) 149.60|  4.27 146.4¢ 385

Cholesterol content (mg/100 g) 64.30 240 6751 250 -

Zawartg¢ cholesterolu (mg/100 ),

*P < 0.05; *P < 0.01; ns — P > 0.05.
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In opinion of Schworeet al. [2000], the level below 1% is considered to becdna
ceptable, because it threatens to decrease thar ftdvpork, which after thermal treat-
ment becomes dry and leathery. The American andsBamsearch shows that the
threshold value for keeping the optimal consumptiorlity of pork (achieving appro-
priate taste features) is 3 and 2% fat contenpes/ely [Walstraet al. 2001, Wajda
et al. 2004]. In assessing the chemical composition eatma significant (R 0.01) ef-
fect of breed on the intramuscular fat content wlaserved in present study. A higher
level of intramuscular fat in local Pulawska brgsds, as compared with Polish Land-
race breed, may be the result of a lower contemest in the carcass. These results are
consistent with those achieved by Kkewska-S¢pniewska [2006], who showed an
advantage in the fat content for Pulawska oversRdliandrace breed. Intramuscular fat
greatly influences on the organoleptic value of tneantributing to an increase in its
tenderness, juiciness, and flavor. Consideringcdleric value, it was found that the
parameter was highly statistically significant. i@alet al. [2008] for pigs from the pro-
tective breeding in Chato Murciano recorded higieergy value (178 kcal). Observed
differences in cholesterol levels between the gsoappeared statistically significant (at
P < 0.01). Favorable values were observed for meRudtdwska fatteners. Mikowska-
Stepniewska [2006] for breeds: Pulawska, Polish Lacelrand Ztotnicka Pstra, found
the following contents of this component: 58.41478nd 79.71 mg.

Table 4. Results of sensory evaluation of loin nfpaints)
Tabela 4. Wyniki oceny sensorycznegsa poédwicy (pkt)

Specification Pulawska PL Sngificance
Wyszezegbinienie _Puiawska _ Pbz of dllffer.ence
X SD X SD Rd&znice istotne
Flavor — Zapach 4.7 0.10 4.6 0.14 *
Tenderness — Krucké 4.5 0.18 4.4 0.17 *
Juiciness — Soczysio 4.4 0.17 4.3 0.16 *
Palatability — Smakowit@ 4.6 0.19 4.5 0.20 ns

*P <0.05; *P < 0.01;, ns — P > 0.05.

Sensory characteristics of pork is a complemenitsofjuality assessment (Tab. 4).
Breed, in a statistically significant way £°0.05) influenced on the diversity in the sensory
evaluation results of flavor, tenderness, and jeiss meat of swine being under the pro-
gram of protecting the genetic resources of farimals. Considering the palatability, meat
from Pulawska pigs, as compared with Polish Laraltaeed, received higher ranks — but
no statistically significant differences were retamt. Czarniecka-Skubinet al. [2007]
demonstrated the strong influence of the adipdsitgl and muscle tissue acidity on the
sensory quality characteristics. This suggesti@ugorted by present study.

CONCLUSIONS

1. There was a significant effect of breed on ayerbackfat thickness from five
measurements (at £ 0.05) and carcass meatability (akm®.01). Pulawska swine car-
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casses, in comparison with those of Polish Landnaeee more fatty (1.69s. 1.46 cm)
and less muscular (55.47 vs. 57.06%, respectively).

2. Pork of Pulawska swine, as compared to thatoliEf? Landrace, was character-
ized by favorable quality technology, as highen pidd pH values were demonstrated.
Fatteners of local breed were characterized byifgigntly darker color of meat, lower
drip, and thermal loss, as well as better wateogii®n.

3. Analysis of nutritional value of meat showedHhag of the protein content of Pol-
ish Landrace breed. However, the fat and choldstenounts proved to be more advan-
tageous for raw material from Pulawska swine. Taric value of pork of the two
breeds was at low level ranging from 146 kcal @$toliandrace) to 150 kcal (Pulawska).

4. Statistically significant relationship betweeredd and sensory quality was dem-
onstrated. Meat of Pulawska swine received highekg for its flavor, tenderness, and
juiciness.
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Streszczenie.Celem bad& byta ocena wartei rzeznej oraz wybranych parametrow technolo-
gicznych, wartéci odzywczej i wiaciwosci sensorycznych resa potdwicy. Materialem badaw-
czym byly tuczniki rasy putawskiej (30 szt.) i p{&0 szt.) tuczone do masy ciata 100 kg. Po uboju
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okreslono wart@¢ rzezna tusz oraz przeprowadzono ogejakosci migsa. Stwierdzono istotny
wplyw rasy nasredni grubc¢ stoniny z 5 pomiaréw oraz gsndi¢ tusz (przy P< 0,01). Tusze
$win putawskich, w poréwnaniu z pbz, byly bardziej s#tazone (1,69 wobec 1,46 cm) i mniej
umiesnione (odpowiednio: 55,47 i 57,06%). ¢80 swin rasy putawskiej, w poréwnaniu z pbz,
odznaczato gikorzystniejsz jakaoscia technologicza. Charakteryzowato gistatystycznie istotnie
wigkszz wartascia pHy i pH,, ciemniejsz barwg migsa, mniejszym wyciekiem naturalnym i ter-
micznym oraz lepszwodochionnécia. Analiza wartéci odzywczej misa wykazata rinice w
zawartdci biatka na korz§¢ rasy pbz. Jednak zawadtottuszczu i cholesterolu surowca pocho-
dzacego z tucznikdw putawskich okazal® &iorzystniejsza. Warté kaloryczna mjsa obu ras
ksztaftowata si na niskim poziomie i wahatagsod 146 kcal (pbz) do 150 kcal (put). ¢dd swin
putawskich uzyskato wasze noty w zakresie zapachu, krugio soczystéci.

Stowa kluczowe:polska biata zwistoucha, putawskaczniki, warté¢ rzezna, jak@é miesa



