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ABSTRACT

The incidence of veining defect was quantified ¢®l9 pigs slaughtered in three
consecutive days in one commercial slaughterhons8lavenia. Veining defect was
evaluated after rapid chilling with subjective mathproposed by Russo et al. (2003).
Hams were graded into four classes, from none tavhealefect. Around 30% hams
belonged to class 1, 60% to class 2 and 6% to Gaghere was practically no ham in
class 4. Prolonged lairage time (more than 3 h)réased the incidence of veining
defect. Hanging carcass on one foot during exsaragign also increased veining defect
compared to the counterpart. Carcass weight inceefagm 60 to 100 kg also increased
the incidence of veining defect, while further gese of carcass weight had no effect on
veining defect. With increased muscle thicknessredsed fat thickness and increased
lean meat percentage the incidence of veining tlefeo increased.
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INTRODUCTION

Dry-cured ham “Kraski prSut” is one of the most Malown and appreciated meat
products in Slovenia. To achieve high quality prdt is important to use only hams
with certain characteristics’@ndek-Potokar and Skrle2012). Visual appearance is
very important and only hams without any visualetés are appropriate. Veining defect
is one of the visual defects representing a cleaslple network of subcutaneous blood
vessels Russo et al2003). The reasons for this defect are poorlyetstdod.Russo et
al. (2003) reported increased incidence of veinig ctefeith increased lean meat
percentage and prolonged lairage time in Italiaavizepigs. On the other hand Nanni-
Costa et al (2005) found no difference in the incidence ohirgg defect in pigs resting

0 or 24 h before slaughtdro Fiego et al(2005) reported the effect of stunning method
on the incidence of veining defect. €8unned pigs exhibited more pronounced veining
defect than the electrically stunned ones. If #ifect becomes more pronounced, such
hams cannot be used for dry-cured ham.

The aim of this study was to get the first insigtio the incidence of this defect in
pigs slaughtered in Slovenia and to investigate dffect of lairage time and some
carcass traits (carcass weight, muscular and fekrtess) on the incidence of
subcutaneous veining defect.
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MATERIAL AND METHODS

In three consecutive days 1.919 pigs from 17 diffiefarms, slaughtered in the same
slaughterhouse were used to evaluate lairage thearcass traits on the appearance of
veining defect. After unloading, pigs spent differéime in lairage and were divided
into four classes (class 1 lairage tig®0 min; class 2 lairage time >3®0 min; class 3
lairage time >68180 min; and class 4 lairage time > 180 min. P&sgehbeen subjected
to CG; stunning (80% C¢), hung on the left foot and exsanguinated. Abduirn after
exsanguination carcasses were graded accordingEtlROP system based on carcass
weight, muscle and fat thicknesBrévilnik, 2004). Muscle thickness is defined as a
distance in mm between the cranial edgenofgluteus mediuand the dorsal edge of
canalis vertebralisneasured at the carcass split line, whereas theest part in mm of
fat thickness is measured at the levehofgluteus mediuat the carcass split line. After
grading rapid chilling began and lasted for 140 .nimthis period the carcasses were
first exposed to -2 °C, then -15 °C, -12 °C andC8 At the end of rapid chilling the left
and right hams were subjectively examined for vggrdefect, using the evaluation scale
of 4 classes (1=no defect or barely observabldgBt|3= evident, 4= heavy) according
to Russo et al (2003). Data were processed by the NPAR1IWAY pmooe and
WILCOXON test of SAS(2003) using a non-parametric model which inclutithge
time, left or right ham, carcass weight, musclekhess or fat thickness as a single
factor. The frequency distribution of hams into rfatlasses was calculated for each
treatment. According to carcass weight, musclekitiéss and fat thickness the animals
were divided into seven classes (carcass weightscl CVW60 kg; class 2 CW>6(r0

kg; class 3 CW>7(380 kg; class 4 CW>8®0 kg; class 5 CW>98100 kg; class 6
CW=>100<110 kg; class 7 CW>110 kg) and four classes (mutit&ness M: class 1
M<60 mm; class 2 M>66870 mm; class 3 M>AB0 mm and class 4 M>80 mm and fat
thickness F: class 1<#0 mm; class 2 F>1815 mm; class 3 F>X20 mm; class 4 F>20
mm and lean meat percentage LM%: class S bMB%,; class E LM%55<60%; class

U LM%>50< 55% and class R LM&b60<45 %).)

RESULTS AND DISCUSSION

In Table 1the average incidence of veining defect is preskrilost of the hams were
classified into the second class with light obsblwalefect (63.4%), followed by class 1
with no or barely observable defect (30.4%) and<la with evident veining defect
(6.2%). Russo et al(2003) found slightly higher percentage of hamslass 1, lower
percentage in class 2 and similar percentage §s @aAlsd_o Fiego et al (2003) found
similar percentage of hams in class 1 and 2 attradelly stunned pigs. The most
important difference is between class 2 and 3, ammshclassified in class 3 are not
suitable for dry-cured hanR(isso et a] 2003).

Table 1
Distribution of hams (%) into different classes ofveining defect
Total number of hams Veining defect
n Class 1 Class 2 Class 3 Class 4
3838 304 63.4 6.2 0.0
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Lairage time had a significant effect on the incicke on veining defect, with prolonged
lairage time the veining defect increased tdable 3. The percentage of hams graded
in class one decreased whereas the percentagentf imaclass 2 and 3 increased.
Especially when pigs stayed in lairage longer th8@ min, the percentage of hams in
class 3 more than doubled. This is in contrast i results oNanni Costa et al
(2005), who did not find any difference in veinirdgfect in Italian heavy pigs
slaughtered immediately or after 24 h.

Table 2

Distribution of hams (%) into different classes ofveining defect in relation to

lairage time*
Veining defect
Lairage time n Class 1 Class 2 Class 3 Class 4
<30 min 1633 38.1 58.0 3.9 0
>30<60 min 874 27.1 67.8 5.0 0
>60<180 min 976 25.0 67.4 7.5 0.1
>180 min 329 13.4 69.6 17.0 0

* X Significant effect of lairage time p value < 0.000

The incidence of veining defect also increased withieased carcass weight to 100 kg
(Table 3. Afterward the percentage of hams in class 1 rditl change, whereas the
percentage of hams in class 3 even decreased\sliiie to the increased percentage of
hams in class 2.

Table 3

Distribution of hams (%) into different classes ofveining defect in relation to
carcass weight*

Veining defect

Carcass weight n Class 1 Class 2 Class 3 Class 4
<60 kg 46 34.8 65.2 0 0
>60<70 kg 320 39.4 57.8 2.8 0
>70<80 kg 844 32.6 63.3 4.1 0
>80<90 kg 1349 29.9 63.7 6.4 0
>90<100 kg 892 26.0 65.1 8.7 0.1
>100<110 kg 311 26.4 65.3 8.4 0
>110 kg 50 26.0 68.0 6.0 0

* X Significant effect of carcass weight p value <00.D

Muscle thickness significantly affected the inciderof veining defectTable 4.
With increased muscle thickness the percentageanfshin class 1 decreased whereas
the percentage of hams in class 2 and 3 incre#gkdn the muscle thickness increased
from 60-70 mm to more than 80 mm, the percentage of handass 3 more than
triplicated.
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Table 4

Distribution of hams (%) into different classes ofveining defect in relation to
muscle thickness*

Veining defect
Muscle thickness n Class 1 Class 2 Class 3 Class 4
<60 mm 101 47.5 49.5 3.0 0
>60<70 mm 1174 34.1 62.7 3.2 0
>70<80 mm 2053 27.9 65.0 7.1 0
>80 mm 484 26.2 63.4 10.3 0

* X? Significant effect of muscle thickness p value0gD1

Fat thickness had also a significant effect onitliseence of veining effecfT@ble 5. It
was at least pronounced when fat thickness exce2@edm and the percentage of hams
in class 3 almost halved.

Table 5

Distribution of hams (%) into different classes ofveining defect in relation to fat

thickness*
Veining defect

Fat thickness n Class 1 Class 2 Class 3 Class 4
<10 mm 656 34.3 59.0 6.7 0
>10<15 mm 1852 30.5 62.8 6.6 0
>15<20 mm 951 26.3 67.5 6.1 0.1
>20 mm 353 30.3 66.3 3.4 0

* X Significant effect of fat thickness p value < G602

The muscle and fat thickness and carcass weightised to calculate the lean meat
percentage in Slovenia. Increased muscle thickresk decreased fat thickness is
correlated with increased lean meat percentagegircgrcass. The effect of lean meat
percentage on the incidence of veining defect il seen inTable 6 As lean meat
percentage increased, the incidence of veiningctiéfecreased too. There was no
veining defect present in class R, whereas in dlassid E 2.5. and 6.3 pigs exhibited
evident veining defecRusso et al(2003) reported higher incidence of veining defact
pigs with higher lean meat percentage in the card@ksses 3 and 4 almost doubled
when the lean meat percentage in the carcass sextdeom less than 47% to more than
49 % in Italian heavy pigs.

During exsanguination the pigs were hung on lefit.féromTable 7it is clear that
the incidence of veining defect was higher onlafin. So it seems the additional tension
that the left ham was exposed during the exsangoimdad also an effect on the
incidence of veining defect.
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Table 6

Distribution of hams (%) into different classes ofveining defect in relation to
SEUROP classification*

SEUROP Veining defect
class n Class 1 Class 2 Class 3 Class 4
S 1850 31.1 61.8 7.1 0
E 1549 28.7 65.0 6.3 0.1
u 357 28.3 69.2 25 0
R 36 52.8 47.2 0 0
* X? Significant effect of EUROP classification p vaki®.0097
Table 7
Distribution of hams (%) into different classes ofveining defect in relation to
left/right ham*
Veining defect
n Class 1 Class 2 Class 3 Class 4
Left** 1892 28.5 64.4 7.1 0.0
Right 1892 31.7 62.9 5.3 0.0

* X Significant effect of left/right ham p value < 095
** hung on left foot

CONCLUSIONS

From this first survey of the incidence of veiniggfect in Slovenian pig population it is

clear that this problem has a similar extent dsaiian pigs. Keeping lairage time shorter
than 3 h can contribute to lower incidence of weindefect. With increased lean meat
percentage in carcass and also in ham, the qudlitgms for dry-cured ham decreased,
so the balance between this two groups of traitsiishbe preserved.
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