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ABSTRACT

The effects of pig gender on the most important fuctors for carcass quality were
analyzed, In the experiment 13212 pigs (gilts, barrows and young boars) were
included. The carcass weight of slaughter pigs was 51 6-99.9 kg. Afier the slaugh-
fer, carcasses were measured with UltraFOM 300. Statistical analysis of dota was
performed using statistical package SAS with the least square means method where
the procedure for general linear models (GLM} was used. Peurson’s corrvelation
coefficient was applied to calculate relationskips between the traits, The farm from
which the pigs originated had a significant effect on all meatiness traits. Young
boars at 50-69.9 kg carcass weight showed superiority on meatiness traits. Fatie-
ners (gilts and barrows) at 85-99 9 kg had significantly thicker subcutaneous fai,
smaller diameter of longissimus dorsi and lower lean meat content. Higher carcass
weight resulied in significantly lower lean meat conteni Suggestions were made
that carcass weight should be included in the breeding program fo ensure unifor-
mity of pig carcasses. It is important to manage pigs according fo their gender
weight
Keywords: pigs, UltraFOM 300, meat traits

INTRODUCTION

In Estonia UltraFOM 300 was first introduced in late 2003. This device is currently
being used in three largest meat processing companies — Rakvere Meat Processing
Plant, Valga Meat Processing Plant, and Saaremaa Meat Processing Plant. A rtotal
of 366000 pigs were slaughtered during 2007.

The goals of crossbreeding program Marble Meat [2] were accepted in 1999,
whereas several amendments have been made over the lasl few years, especially
concerning the part of meal quality issues. New goals were set for the period 2006-
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2013. Driven by major changes in the pig meat markel, processors are looking for
high quality meat to satisly the consumer’s demands. Pig breeders need adequate
information to fulfil the requirements, Slaughter data of the pigs of the members of
the Pig Breeding Association have been recorded since August 2007, These data
provide farmers and the breeding assoctation with valuable information about the
carcass qualily

Uniformity of pig weight facilitates pig management on a farm and allows meat
processing companies to improve organization of their work, Gender influences both
growth performance and carcass quality. Boars arc leaner than barrows and gilts [3].

The objective of the research was to determine the effect of farm, gender and
carcass weight on pig carcass quality traits: subcutaneous fat thickness, diameter of
longissimus dorsi and lean meat percentage

MATERIALS AND METHODS

15212 pigs from 11 farms were slaughtered in the meal processing company within
five months (August till December} in 2007, According to payment system of slaugh-
terhouses, two gender groups were formed Gilts and castrates were included in first
gender group and classified as fattencrs, Second gender group was formed by young
boars, which were culled according Lo the failurc on field test. 14998 fatteners and
236 young boars were included in the study Inside the gendcr groups, pigs were
ranked and divided according to carcass weight  50-69 9, 70-84.9 and 85-99.9 kg,

Carcasses were weighed and cut in two halves 45 minutes after exsanguinations.
Weight of carcasses ranged from 51.60 to 99.90 kg (Table 1). One of the carcass
halves was measured with UltraFOM 300 at two points: (1) on the spot of last
thoracic and [irst lumbar vertebra, 7 em from cutting line of carcass; (2} on the spot
of between 3 and 4" caudal thoracic vertebra, 7 om from cutting linc ol carcass
Two estimates of subcutancous fat thicknesses and diameter of longissimus dorsi
were registered during this operatton If differences of two subcutaneous fat thic-
knesses were over 5 mm, the measurements were excluded, Average subcutaneous
fat thickness was calculated by using the above iwo measurcments. Lean meal
percentage was calculated:

Y=64.19701-0.39379*X2-+1.08082*X3-0.33910*X4

where

Y — estimated lean meat perceniage;

X2 — subcutaneous [at thickness measured on the spot of last thoracic and first
lumbar vertebra, 7 cm from cutting line of carcass;

X3 — diameter of longissimus dorsi measured on the spot of last thoracic and first
lumbar vertebra, 7 cm from cutting line of carcass;

X4 — subcutaneous fal thickness measured on the spot of between 3 and 4" caudal
thoracic vertebra, 7 cm from cutting line of carcass
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Table 1. Characterization of analyzed dataset (n=15212)

Truits | Average S0, Dy -‘.‘i,’h| Wnimung | Miaxinaim
:'-*E-'n. 2a6 weighr, kg 79.39 6.38 51.60 99.90
Average subcutaneous fat thickness, mm 13.80 294 6.50 3145
Diameter of longissimus dorsi, mm 62.02 530 3420 74.90
fLzan menr pereentoge, % 59.12 2.3% 4530 6490

The GLM procedure was used to analyse the data by analysis of variance [6]. The
following formula was used:

Yllk.n = # + BI + E] + wls + el}kn
where
Y = dependent variable;
B, = farm (n = 1-11);
EJ = month (n = 1-5);
W, = gender x weight group interaction (n = 1-6);
€ — Fandom residual effect.

To analyse weight differences, weight as effect was excluded from model:

Ylll i Bl =3 Ej + eljn

where

Y = dependent variable:

B, = farm (n = 1-11);

EJI = month {n = 1-5);

e,, = random residual effect

All the results are presented by least square means. Levels of significances are
expressed conventionally: a, b, ¢, d — [east square means within each effect with one
fetter in common do not differ significantly; *%¥* _ P<( 00|, ** - P<0.01, * - P<0.05

RESULTS AND DISCUSSION

Fattening pigs are usually slaughtered at the Live weight of about 100 kg, Depending
on the farm management — feeding, keeping conditions, efc. — realization weight may
vary. Significantly lower realization weight was observed in pigs raised on Farm 10 as
their carcass weight was lighter than that of pigs from other farms (Table 2). Farm 4
pigs’ carcass weight was also significantly lighter than that on other farms, but they
were 2 32 kg heavier than those on Farm 10. Cousiderably heavier pigs were marketed
from Farm 6 where average carcass weight was 83.01 kg. Lower average carcass weight
can be explained by increased demand and higher average carcass weight by decreased
demand and difficulties in selfing pigs. A. P. Schinckel er al [7] found, that total carcass
fat tissue mass will increase as the age at marketing increases.
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[Table 2, Effect of farm on carcass quality traits |

Farm
Traits T T T T T T
plz a4 sl e 7819w/ n
b 152 2394 1958 2262 1071 3201 408 667 330 2125 644
I'f;'“’m welghl, ¢ e7% 79 00" 8035° 77.16° 8088 83.01° 78 67° BO3TY 79 81° 74.84° BI 65°
|Average

kubcutaneous fat 14 174 13.46° 13.80° 12.72° 12.087 13.99" 13 762 14 05° 13 44 13 71% 13.76™¢
Ehickness, mm

!'Dia.meter of
ongissimus 6261762 24" §2 21° 63.00™ 64.00" 62.55% 62.05= 60.76' 62.83% 61.17" 62.60™
wWorsi, mm

ilﬁan meat

Ipercentage, % 58.89% 59.39" 59.14" 59.99° 055" 59.02° 59.16% 58.17° 59.45" 50.11¢ 59.19*

Carcass weight differences between farms were large, reaching to 8 17 kg between
Farm 10 and Farm 6, Production practices that improve pig uniformity should be
adopted Variability of carcass weight {SD=638) must be a part of carcass quality
evaluation as it shows the uniformity of pig population. High variation in carcass
weights shows the insufTicient uniformity of the pig population. In order to reduce the
variability in carcass weight, the paying system should award the uniformity of pig
carcasses which can be achieved by inciuding carcass weight as an additional critcrion
in the payment system on the basis of uniformity.

Significantly fatter pigs were on Farm 8, where average subcutaneous fat thickness
was 1495 mm, 2,87 mm thinner subcutancous fat was measured on pigs from Farm 5,
and 2.23 mm thinner on pigs from Farm 4. Overall trend showed, (hal heavier pigs were
fatter, as correlation between carcass weight and average subcutaneous fat thickness
was positive and highly significant (p<0.001) (Table 3). These results agree with the
author{s)’ previous findings {8, 9, 10]. Also Beattie ef ol [1] found, that as carcass
weight increased, there were significant (p<0.001) mcreases m subcutaneous fat con-
tent

Diameter of longissimus dorsi was quite even (difference 104 mm) on different
farms, except Farms 8 and 10, where diameter of lengest muscle was 60.76 and 61,17,
respectively, and Farm 5 where diameter of /longissimus dorsi was largest (64.09 mm),
The relationship between diameter of fongissimus dorsi and carcass weight (ns) showed,

Table 3. Phenotypic correlations between meatiness fraits of pigs
Traits Avcragt? subcutaneous ‘Di‘amclcr Of. Lean meal
tar thickness, mm forgissimus dorsi, mm| percentage, %
Carcass welght, kg 0 [96*== 0.013 0 175%%=
_edn meat percentage, % -0 986%** (0. 587+++
Diameter of longissimus dorsi, mm -0 446% ==
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that the longest muscle does not depend on pig weight as much as subcutaneous fat
thickness.

As the lean meat content was calculated on the basis of subcutaneous fat thic-
kness and diameter of fongissimus dorsi, the highest lean meat content was found
in pigs originating from Farms 4 and 5 and the lowest from Farm & Due Lo
intensive selection, the difference between lean meat content of pigs on the other
farms was only 0.56%. However, despite even lean content, results showed that lean
content decreased (p<0.001} with increasing carcass weight, which corresponds with
the findings reported by Beattie er a/ [1] A marked increase in live and carcass
weight during fattening occur principally due to an increase in fat deposition [4]
Therefore, il is important to find optimal slaughter weight to get maximum benefit
from fattening pigs

The (hickest average subcutaneous fat (1522 mm) was found in falleners at the
weight of 85-99.9 kg and the thinnest in young boars at the weight of 50-69.9 kg
(Table 4). A strong negative relationship between subcutaneous fat thickness and
diameter of longissimus dorsi (p<0.001) indicated that diameter of longissimus dorsi
was both largest and smallest in the same groups as subcutangous fat thickness
(Table 3)

Lean meat content difference between gender x weight groups was 2.56%, being
significantly higher in young boars’ 50-69.9 kg group (60.60%) and lower in hea-
vier fatteners’ group {58 04%) Ryszard et al [5] found that there was a significant
difference (p<0.05} in the meatiness of boars™ carcasses compared with the meati-
ness of gilt and barrow groups. Carcasses of falteners were characterized by the
highest fat content and their average subcutanecus fat thickness wag statigtically
significantly different {p<0.05) from the subcutaneous fat thickness of the boars’
group. Virgili ef al [11] research findings showed thal carcasses of older pigs had
lower (P< 0.01) lean content than those of younger pigs

Figure 1 clearly indicates that heavier pigs have higher subcutaneous fat thickness
and lower lean meat content than lighter ones Compared to different gender groups,
young boars show superiority over fatteners on meatiness traits

These results suggest that pigs should be managed according to their gender, and
more attention should be paid to the traits influenced by weight,

[Table 4 Effect of gender x weight group on carvass quality trails

Gender x weight group

Traits Fareners | Faueners | Fateners b:a(::nﬁg()— bgr;l:lé%_ | b::;:l%gs
50609 ke 10849 ke 8599 ke co " | o0 | S
[n 985 13268 745 45 160 9

A\fera ge subcutangous far 13.24° 13020 1522 11 97 13.28* 14 114
thickness, mm

3”‘”.‘“” of longissimis 6197 6213  61S51° 6387 6189“ 62,92

orsi, mMm
Lean meat percentage, % 59 53 59.04° 38.04° 60 60° 5946 3897
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Tig, 1. Gender x weight eflfect on carcass quality traits

CONCLUSIONS

To reduce variability in carcass weighl, the paying sysiern should award the uniformity
of pig carcasses which can be achicved by including carcass weight as an additional
criterion in the payment system on the basis of uniformity.

Further investigation is nceded to find optimal slaughter weight to achieve maxi-
mum benefit from fattening pigs. It is important to manage pigs according to their
gender weight
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@AKTOPSLI RIMSIOUNIME HA KAYECTBO TYIHH CBHHEH,
BBIABAEHHBIE IIPH OLEHKE ULTRAFOM 300

Ano Tamanpotc' ', Aapue [Ieibasepe’

' ViiMBEPCHTET €CTECTBEHHLIX HayK ICTOHHM, yu Kpetiysansoa 1, 50416 Tapmy, Jcmowus
TInemennas Accounanus CBUHOBOACTBA JCTORWM, yi Apemyse 2, 61411 Msapos,
Tapmymaa, Icmonur

Peatome

PeaynLTarsl Hecle 0raHNa NOKA3AIH, 9T0 JION KHBOTHETO HMeET Donblioe BIUAHHE Ha
Ka4eCTB0 CBHHHMEEL B nccnenopauun ofpaborany gandere 15 212 cuHel (CBHHKHE HIH
fiopoBEl M Xprkh), CeuHeil 3a0uBanyn va MacokomOHHaTe npy macce npumMepHo 100 kr.
Tlocne 2aboa Tymy m3mepsmd ammapatoM UltraFOM 300 Cratucivyeckuil ananus
HPOU3ROAMACA TIPH MOMOMIM CTATHCTHYECKOTO MakeTa SAS - METOIOM HaMMEHBIIHX
KBAIpPaTOR, ¢ MCNOML3IOBaHMeM obwied AHHeiiHoi momenu (GLM), Jing HaxoxameHus
COOTHOTIEHHIT ME 1Y IPU3HAKAMH, WCTIOAL30BaNCS kodhduimenT Koppemnunm [Tupcona
(Pearson). depma npoHCKOXKIEHHA CBHHEN MMena GoNblIOE BMUSHHE HA3 HX MACHBIE
npuIHakn. Monoasie XpAkH ¢ Maccod Tymmw 50-69,9 kr wmenu nepeBec [0 MACHBIM
TMOKA3ATEIIAM, NPHYEM Y OTKOPMOUHBIX CBHHER ¢ Maccoif Tywn 85-99,9 kr Onix Tomme
[IGMK, MEHBIIE TICIIAAL «MEILIEYHOO MAIKA» H HIKE COIECPKAHHE MOCTHOTO MACA B
Tynre. Bplno peKoMEHAOBARC BILIOINTH MACCY TYIUM B IIPOTPAMMY PasBEISHHA, YTO0HL
ZOOHTRCA paEHOMEPHOCTH Ty chuHei. Taioke OBLIO OTMEYEHO, HTO BAXKHO BEIpalMBaTh
CBHUHEH COOTBETCTEEHHC WX NOMY M MHMBOW MACCE.
Kmouegnie ¢nopa: csHHbM, UlmaFOM 300, MacHple OpH3HAKH

! ABTOp ANA [epenHckM e-mail: alo tanavols@emu.ee

35



