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The trials were performed in 194 final hybrid pigs of well-balanced sex, commonly used breeding combinations in the Czech Re-
public. The objective was to examine the belly meat part formation with respect to its total content as well as its formation in the
carcass and lean meat share depending on achieved carcass weight. It was demonstrated that increasing weight within the monitored
group of pigs does not result in higher belly share in the carcass, whereas the percentage growth of EU-belly as well as total belly
part was consistent. The increasing carcass weight results with dramatically lower rising of absolute amount of lean meat in the
belly (2.05 kg/95 kg vs. 2.33 kg/115 kg) whereas belly lean meat share decreased (55.68%/95 kg vs. 52%/115 kg). Lean meat share
and belly one do not achieve the same values. The higher carcass, the higher difference between them. The increasing pigs’ weight
results in statistically significant rising of total belly meat area (9274 mm?/95 kg vs. 10 869 mm¥/115 kg), but only in slight statisti-
cally insignificant rising of lean meat area (5766 mm*/95 kg vs. 6291 mm?/115 kg). The increasing of total belly area from the cut
1 to 3 is confirmed. Identical tendency was registered in all weight categories, increasing body weight results in increasing belly area
and simultaneously in slower rising of meat area. There is a decreasing tendency of lean meat share especially in maximum live
weight of 105 kg, subsequently there is no significant decrease of lean meat share; the belly meat part maintains the same content
of lean meat also fat within the monitored weight. Different lean meat and fat deposition in individual cuts in animals with different

carcass weight was confirmed.

pig; belly; weight

INTRODUCTION

Development of genetic potential in carcass value, es-
pecially in lean meat share, demands consequent monitor-
ing and evaluation of all factors including slaughter
weight, which dramatically affects slaughter realization in
pigs.

The age of pigs is closely connected with live weight.
Lean meat and fat part contents are changed with increas-
ing slaughter weight in pigs. Together with this the carcass
value is changed (Hovorka, 1989; Cisneros etal.,
1996). Willam et al. (1990) pointed out that slaughter
weight is the most important factor affecting the carcass
value. Hruska (1997) refers to the fact that slaughter
weight in pigs affects lean meat share in the carcass and
subsequently the pig SEUROP classification. Podé¢-
bradsky (1994) confirms in his work that lean meat
share is higher by 2-3 % with decreasing slaughter weight
from 115 kg to 110 kg live weight.

For achievement of higher lean meat share in the car-
cass and better realization it is efficient to focus on in-
creasing lean meat share in individual carcass parts. From
point of view as a very interesting part appear belly and
its meat/fat content. Lonergan et al. (2001) found out
that selection for high increase of lean meat content in pigs
is connected with better meat formation and its content in
belly, higher MLLT area as well as decreased fat formation.

In comparison with other important carcass body parts,
the proportion of lean meat and fat in belly could be con-
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siderably different (P feiffer etal.,1993; Schreine-
machers etal., 1999; Tholen etal.,2003; Stupka
etal., 2004; Valis etal., 2001, 2005).

Pulkrabek et al. (2001) indicate that lean meat
share in belly dramatically varies between one and two
thirds. Authors pointed out that in the spot light of today’s
consumer requests this part could be advantageously used
only when lean meat share approaches to upper limit of
the mentioned range.

Kyselica et al. (2001) found that belly in which
lean meat share exceeds 65%, participates in lean meat
share in carcass body of meat types in pigs.

Pulkrabek etal. (1998), Citek (2002), Cecho-
va, Mikule (2004) and Sprysl et al. (2005) were
interested in pig production potential fed into different
weight before their slaughter.

Kopecky etal (1972), Poltarsky, Palan-
ska (1991) and Sprysl et al. (2000) pointed out on
decreasing levels of traits characterizing lean meat share
and increasing trait levels characterizing fat share in the
carcass with increasing age in pigs.

Valis§ etal. (2001) found out lean meat share in the
belly set out by dissection with slaughter weight 100 kg in
gilts/barrows at the level of 58.83 + 1.102% / 55.21 +
1.514%. According to Willam etal. (1990) fat share in
the belly increases more than in other carcass parts with
increasing slaughter weight.

Gracik et al. (1986) found out that percentage of
individual carcass parts decrease with increasing live
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weight. The belly share represents in 100 kg 16.28 kg =
21.14%, 110 kg 17,92 kg = 21.25%, 120 kg 19.89 kg =
21.40%, 130 kg 21.44 kg = 21.83%, 140 kg 23.36 kg =
22.02% and in 150 kg 26.42 kg = 23.13%.

MATERIAL AND METHODS

The objective of this trial was to verifiy the efect of
various carcass weight on quantitative and qualitative car-
cass belly part composition in recommended final hybrid
pigs used in the Czech Republic. The study verifies the
hypothesis that increased body weight changes markedly
a belly part formation from point of view of meat-fat con-
tent.

The analysis of the belly meat part included in total
194 slaughter pigs of va -
White and Landrace b
while the breeds of Pi
White (sire line), Pietra
in the sire position.

The experiment too}
branch of the Department of Animal Science of the Fac-
ulty of Agrobiology, Food and Natural Resources of the
Czech University of Life Sciences in Prague.

The pigs of balanced sex were slaughtered at the age
of 166—175 days. In order to perform an objective analysis
of carcass body weight influence on meat part belly forma-
tion, the monitored group was divided into 6 subgroups
according to achieved live weight, namely less than 95 kg,
95-100 kg, 100-105 kg, 105-110 kg, 110-115 kg and
more than 115 kg.

In terms of monitoring the partial indicators character-
ized belly part formation the lean meat share of pig car-

Loin

Belly

Shoulder -

casses (%) was also monitored by help of Fat-O-Meater-
formula (Pulkrabek etal, 2004).

The slaughter pigs included in the test were fed accord-
ing to the standards of the need of nutrients after
Simeéek etal. (2000) ad-libitum in three phases with
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Table 1. Feeding scheme

Nutrients in FCM Fecding phase
up to 35 kg 35-65 kg over 65 kg

Crude protein (g/kg) 196.70 184.00 156.30
ME (MJ/kg) 13.30 13.20 12.90
Crude fiber (g/kg) 39.84 38.76 40.75
Lysine (g/kg) 11.40 10.20 8.30
Threonine (g/kg) 7.20 6.50 5.40
Methionine (g/kg) 3.20 2.90 2.40
Ca (g/kg) 7.20 6.80 6.10
P (g/kg) 5.50 5.40 4.60

a continuous transition by means of self-feeders Durdu-
mat.

iff tefns of the content of nutrients
ific ues feeding mixtures were
composed in relation to age and [ive weight of the tested pigs.
The feeding mixtures were mixed for each pen separately
according to the designed scheme of the test (Table 1).

The pigs were penned according to the methodology
for testing thoroughbred and hybrid pigs observing the
principle of penning of animals in couples.

The belly dissection was made according to the EU
methodology, separating the frontal part of the one be-
tween 4" and 5" rib, the anterior part of the belly was
separated by a section made 4 cm caudally behind the last
rib first vertically and subsequently cranially close to the
row of mammary glands ducts.

In order to evaluate the belly formation with the sub-
sequent determination of the estimate of the share of lean
meat in the carcass belly, radiographs were made of the
section of the carcass part of the EU belly at three points
according to the methodology of Schwerdtfeger et
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al. (1993), namely section 1 behind the last rib, section 2
between 10" and 11" rib and section 3 between 7" and 8"
rib. The LUCIA programme of the company Laboratory
Imaging Ltd. was used to measure in sections 1, 2 and 3
the area of the belly (mrn2), the area of the meat (mm2) and
the ratio of lean meat in the section area of the belly to the
total area of the belly (%).

Lean meat and its share in the belly were calculated by
means of the equation after Citek (2002):

= 42.63841413 +0.24603687 * PLPODIL2 — 3.43803239
* HMEU — 0.00098125 * PLCELK3 + 0.00254507 *
PLMASO3 + 0.00088281* PLMASO! (/* = 0.857),

where:

PLPODIL2 — the ratio of the area of lean meat to the total area
of the belly at the point of section 2 (%)

HMEU — weight of the part of the belly dissected according
to EU (kg)

PLCELK3 - total area of the belly at the point of section 3 (mm’)

PLMASO1 — the area of lean meat at the point of section 1 (mmz)

PLMASO3 — the area of lean meat at the point of section 3 (mmz)

The dataset was analysed by ANOVA through the sta-
tistical program SAS 9.1.3. — GLM. The following linear
regression model was used to estimate the effects of body
weight:

Y,=p+ CW+e,
where: Y, — observed value of the carcass parameter as a de-
pendent variable
p  — average value of dependent variable
CW, — fixed effect of liveweight
e; — residual effects (random error)
RESULTS AND DISCUSSION

The monitored group of pigs was divided into 6 sub-
groups with 5 kg live weight difference.

The performed evaluation of belly meat part content
in the carcass shows Table 2.

Within examination of belly carcass part as a whole
was logically found out that there was statistically sig-
nificant increasing of belly meat part with increasing live
weight in pigs.

Providing that group with live weight up to 95 kg
presents 100% of carcass belly part, it could be stated that
in other groups the carcass belly part represents 108.3,
112.8, 114.8, 118.2 and 123.7%. The differences were 8.3,
12.8, 14.8, 18 and 23.7%. On the other hand there were
found out no significant differences among monitored
groups as regards percentage of belly in the carcass. It
could be mentioned that there is no higher belly share in
the carcass with increasing weight within monitored group
of pigs. The same tendency was obtained in EU-belly part
from carcass as well as in percentage of EU-belly part
from total belly and from carcass.

By detailed survey of achieved weight of EU-belly
from carcass it could be said that supposing EU-belly
weight in pigs up to 95kg live weight is 100 %, other
groups will achieve the following levels: 106.5, 113.3,
114.6, 119.3 and 122%. Then differences are 6.5, 13.3,
14.6 19.3 and 22%. Comparing these differences with val-
ues found out in total belly part, it is evident that there is
the same percentage rising in both monitored indicators.
Trend of rising with increasing weight of pigs is kept in
belly lean meat share. Statistically significant differences
were obtained especially between the lightest and the
heaviest group. If lean meat in belly in group with live
weight up to 95 kg will be considered as 100%, then values
in other groups increase on 105.3, 109.8, 108.7, 112.2 and
113.7%. It is evident that the belly lean meat share rises
much lower with increasing weight of pigs.

As regards the lean meat percentage in belly, decreas-
ing belly lean meat share with increasing weight of pigs
could be monitored. It could be said that belly share in
relation to carcass is not markedly changed with increas-
ing weight, but belly lean meat share is decreasing (Fig. 1).
It is caused by higher fat deposition in comparison with
meat in pigs with higher weight.

The same tendency is findable for lean meat percent-
age in the carcass. It is obvious that carcass lean meat

—1Belly weight Fig. 1. Belly characteristics
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share and belly lean meat share do not achieve the same
values and this difference rises with increasing weight.

It is obvious from Table 3 that there is statistically sig-
nificant rising of total belly area with increasing weight in
pigs, but only slight statistically insignificant increasing
of meat area. The rising of total belly area from cut 1 to 3
is confirmed. Identical tendency was registered in all
weight categories.

The same conclusion could be done for belly meat area
as well. In comparison of increasing surface through per-
centage difference among monitored groups, if the group
with live weight up to 95 kg would be considered as 100%,
then average belly areas increased with increasing live
weight into 101.1, 113, 111.2, 117.7 and 117.2%. Valua-
bles of 102.3, 108.9, 105, 109.5 and 109.1% were deter-
mined for average meat areas from belly cuts. It is obvious
that belly area rises with increasing body weight. The ris-
ing of meat area with increasing body weight is slower
(Fig. 2).

It was also confirmed that belly lean meat area share
decreases with increasing weight, especially in pigs up to
maximum of live weight 105kg. Subsequently when high-
er live weight, the lean meat share dramatically does not

SCIENTIA AGRICULTURAE BOHEMICA, 39, 2008 (1): 31-37

decrease and the belly meat part retains the same meat and
fat content.

Concerned the meat and fat deposition in individual
cuts 1-3 (Figs 3-5) one could say that there were obtained
differences in pigs with low weight and higher lean meat
share in comparison to ones with higher weight and lower
lean meat share. This result is in harmony with Ko -
pecky etal. (1972), Valis etal. (2005) and others.

Gracik etal. (1986) found out that meat part shares
decrease with increasing weight, but in case of belly meat
part its percentage is increasing. Achieved values exceed-
ed 20%. This conclusion was not confirmed in this work.
The belly share from carcass was about 18% and did not
increase with increasing weight.

CONCLUSIONS

With increasing weight within monitored group in
pigs
— there is not rising belly content in the carcass, percent-
age rising in EU-belly as well as in total belly part is
the same,
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— rising of total lean meat in belly is substantially lower,
belly lean meat share decreases,

— lean meat share in carcass as well as in belly do not achieve
the same values, differences between them increase,

— there is statistically significant rising of total belly-area
but only slight statistically insignificant rising of belly
meat-area,

— arising of total belly area from cut-1 to 3 is confirmed
and this tendency is identical in all weight categories,

— arising of belly area is more higher than belly meat
one, lean meat share is decreasing especially up to
105kg of live weight, then there is no dramatically de-
crease of lean meat share and belly meat part retains
the same meat and fat content,

— it was confirmed different meat and fat deposition in
individual cuts (1-3) in animals with different carcass
body weight.

REFERENCES

CISNEROS, F. — ELLIS, M. - MCKEITH, F. K. - McCAW, J.
— FERNANDO, R. L.: Influence of slaughter weight on
growth and carcass characteristics, commercial cutting and
curing yields, and meat quality of barrows and gilts from two
genotypes. J. Anim. Sci., 74, 1996: 925-933.

36

CECHOVA, M. — MIKULE, V:: The analysis of carcass value in pigs
of different genotypes. Czech J. Anim. Sci., 49, 2004: 383-388.

CITEK, J.: Stanoveni nejvhodn&jsi porazkové hmotnosti
jateénych prasat v Ceské republice. [Dissertation.] Praha,
2002. 130 pp.

GRACIK, P.—HETENYI, L.—- BUCHOVA, B.: Effect of differ-
ent killing weight on carcass composition of hybrid pigs.
37. EAAP, Budapest, 1.-6. 8. 1986.

HOVORKA, F. Faktory ovliviiujici vykrmnost, jatecnou hod-
notu a kvalitu masa. Praha, VSZ 1989. 148 pp.

HRUSKA, J.: Ulohy zviizu chovatelov oipanych na Slovensku.
Nas Chov, 57, 1997 (4): 8-9.

KOPECKY, O. — PUDA, J. - PASICNA, N.: Analyza zkousek
masné uzitkovosti prasat v porazkové vaze 90 a 110 kg.
Zivod. Vyr., 17, 1972: 29-36.

KYSELICA, JI. — LAGIN, L. - BENCZOVA, E.: Vplyv vy-
branych technologickych casti na celkovt jatocni hodnotu
osipanych roéznych uzitkovych typov. Chov oSipanych
v 21. storoci. Nitra, 2001, pp. 207-210.

LONERGAN, S. M. - HUFF, L. E.—ROWE, L. J. - KUHLERS,
D. L. - JUNGST, S. B.: Selection for lean growth efficiency
in Duroc pigs influences pork quality. J. Anim. Sci., 79,2001:
2075-2085.

PFEIFFER, H. - BRENDEL, B. - LENGERKEN, G.: Zur Be-
wertung der Bauchqualitdt beim Schwein. Arch. Tierzucht.,
36, 1993: 397-407.

PODEBRADSKY, Z.: Ekonomické aspekty zavadéni nového
systému zpenézovani prasat. Na§ Chov, 54, 1994 (5): 14-16.

SCIENTIA AGRICULTURAE BOHEMICA, 39, 2008 (1): 31-37



POLTARSKY, J. - PALANSKA, O.: Vplyv pohlavia a poraz-
kovej hmotnosti na vykrmova schopnost’ a kvalitu misa
osipanych. Zivo&. Vyr., 36, 1991: 685-693.

PULKRABEK, J. - PAVLIK, J. — SMITAL, J. — FIEDLER, J.
— HOUSKA, L.: Quantification of changes of the carcass et
various slaughter weight. Scientia Agric. Bohem., 29, 1998:
119-127.

PULKRABEK, J. - PAVLIK, J. - WOLF, J. - VALIS, L. — SMI-
TAL, J.: Problematika uplatnéni SEUROP-systému pii hod-
noceni jate¢nych prasat v Ceské republice. [Final report.]
EP 96 000 6262, VUZV Praha, 2001.

PULKRABEK, J. - WOLF, J. — VALIS, L. — VITEK, M. —
HORETH, R.: Vergleich verschiedener Methoden zur Be-
stimmung des Muskelfleischanteils im Schlachtkdrper des
Schweins. Ziichtungskunde, 76, 2004 (1): 6-17.

SCHREINEMACHERS, H. - THOLEN, E. - BAULAIN, U. —
HENNING, M. — TRAPPMANN, W.: Untersuchungen zur
Objektivierung der Bauchbewertung bei Schlachtschweinen
unter Verwendung nicht-invasiver Verfahren. Landbaufor-
schung Volkenrode, Sonderheft, 793, 1999: 123-128.

SCHWERDTFEGER, R. - KRIETER, J. - KALM, E.: Objek-
tive Beurteilung des Teilstucks Bauch. Fleischwirtschaft, 73,
1993: 93-96.

STUPKA, R.— SPRYSL, M. — POUR, M.: Analysis of the forma-
tion of the belly meat part in relation to sex. Czech J. Anim.
Sci., 49, 2004: 64-70.

SIMECEK, K. — ZEMAN, L. - HEGER, I.: Potfeba Zivin a ta-
bulky vyzivné hodnoty krmiv pro prasata. CSAZV, Komise
vyzivy a krmeni hospodatskych zvitat. Brno, 2000. 124 pp.

SPRYSL, M. — STUPKA, R. — CITEK, J. — KURES, D.:
Evaluation of selected quantitative and qualitative traits of
the carcass value of different pig genotypes. Scientia. Agric.
Bohem., 37, 2000: 249-259.

SPRYSL, M. — STUPKA, R. — CITEK, J. - OKROUHLA, M.
—KURES, D.: Production potential of the selected genotypes
in pigs. Scientia Agric. Bohem., 36, 2005: 62-71.

THOLEN, E. — BAULAIN, U. - HENNING, M. D. — SCHEL-
LANDER, K.: Comparison of different methods to assess the
composition of pig bellies in progeny testing. J. Anim. Sci.,
81,2003: 1177-1184.

VALIS, L. — PULKRABEK, J. — PAVLIK, J.: Odhad podilu
svaloviny v jate¢né opracovaném boku u prasnicek a vepiika.
In: Sbor. Aktuélni poznatky v chovu a §lechténi prasat, Brno,
2001, pp. 95-97.

VALIS, L. - PULKRABEK, J. — PAVLIK, J. — VITEK, M. —
WOLEF, J.: Conformation and meatiness of pork belly. Czech
J. Anim. Sci, 50, 2005: 116-121.

WILLAM, A. — MOSER, A. — HAIGER, A.: Grobgewebliche
Zusammensetzung von Schweinehalften und Teilstucken.
Forderungsdienst, 38, 1990: 302-305.

Received for publication on June 6, 2007
Accepted for publication on October 10, 2007

STUPKA, R. — SPRYSL, M. — CITEK, J. - TRNKA, M. - OKROUHLA, M. — KURES, D. (Cesk4 zemé&dglska uni-
verzita, Fakulta agrobiologie, potravinovych a ptirodnich zdrojti, Praha, Ceska republika):

Analyza utvareni jatecné partie bok ve vztahu k dosaZené jate¢né hmotnosti prasat.
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Do pokusti bylo zafazeno 194 prasat-finalnich hybridti bézné pouzivanych kombinaci kiizeni v CR pii vyrovnaném
pohlavi. Cilem bylo posoudit utvaifeni masné partie bok z pohledu celkového zastoupeni v jate¢ném téle, utvaieni boku

a zastoupeni masa v zavislosti na dosazené hmotnosti.

Bylo prokazano, ze s nartstajici hmotnosti v ramei sledovaného souboru prasat nedochazi k vy$simu zastoupeni

podilu boku v JUT, pficemz doslo ke shodnému procentualnimu nartstu u boku celkem a boku EU. S rostouci hmot-
nosti dochazi dale k vyrazné niz§imu nardstu absolutni hodnoty masa v boku (2.05 kg/95 kg, resp. 2.33 kg/115 kg
a vice), snizuje se procentualni podil masa v boku (55.68 %/95 kg, resp. 52 %/115 kg a vice). Podil masa v JUT a podil
masa v boku nedosahuji shodnych hodnot a se zvysujici se hmotnosti dochazi ke zvySovani tohoto rozdilu. S nartista-
jici hmotnosti prasat dochazi ke statisticky vyznamnému nartstu celkové plochy boku (9 274 mm?/95 kg, resp.
10 869 mm?/115 kg a vice), ale pouze k mirnému, statisticky nevyznamnému naristu plochy masa (5 766 mm?/95 kg,
resp. 6 291 mm?/115 kg a vice), potvrzuje se riist celkové plochy boku od fezu 1 do fezu 3. U viech hmotnostnich
kategorii byl zaznamenan shodny trend, tj. s narGstajici hmotnosti téla dochazi k vyss§imu narustu plochy boku, ale
zaroven k pomalejSimu narustu plochy masa, dochazi k poklesu podilu masa, a to pfedev§im do Zivé hmotnosti cca
105 kg. Nasledné¢ jiz nedochazi k vyraznému poklesu podilu masa a masna partie bok si udrzuje v ramci sledované
hmotnosti stejné zastoupeni masa a tuku. Bylo potvrzeno rozdilné ukladani masa a tuku na jednotlivych fezech u zvitat
s riiznou hmotnosti.

prase; bok; hmotnost
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