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Abstract The objective of this study was to determine the
fattening performance and carcass and meat quality charac-
teristics of Kivircik twin male lambs. Twelve lambs at
approximately 5 months of age were subjected to a finishing
diet for 60 days. Average live weight of lambs at the
beginning and the end of the fattening were 23.14±0.84
and 39.0±1.01 kg, respectively. Daily live weight gain and
feed conversion efficiency were found as 0.265±0.007 and
6.14 kg, respectively. Hot carcass weight, cold carcass
weight, and dressing percentage were 19.6±0.6 and 18.9±
0.6 kg and 48.1±0.3%, respectively. Kidney–pelvic fat
weight, internal fat weight, and m. longissimus dorsi area
were 0.117±0.023 and 0.364±0.041 kg and 15.26±
0.70 cm2, respectively. The percentages of leg, back loin,
forearm, shoulder, neck, flank–chest, kidney–pelvic fat,
and internal fat in carcasses of the lambs were found as
34.1±0.4%, 19.6±0.3%, 21.0±0.2%, 7.0±0.3%, 10.5±
0.3%, 7.2±0.2%, 1.3±0.1%, and 1.8±0.1%, respectively.
Averages water content, ash, protein content, and fat con-
tent of meat samples were 73.4%, 1.0%, 19.5% and 3.6%,
respectively. pH and thiobarbituric acid reactive substan-
ces values of meat samples were 5.55 and 0.056±0.017.
L*(lightness), a*(redness), and b*(yellowness) values
were recorded as 43.87, 12.69, and 10.22, respectively.
Thus, we conclude that fattening performance, carcass,

and meat quality of Kivircik lambs are satisfactory levels
than that of other native breeds.
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Introduction

The number of sheep in Turkey has started to decline rapidly
since 1980s. Suitable conditions for the traditional sheep
breeding activities, especially in western regions of Turkey,
have decreased due mainly to decreasing pasture areas,
migration, and wrong policies. Sheep have been known to
contribute to the subsistence of small farmers in Anatolia,
playing an important role in culture, income, and employ-
ment as well as the nutrition of the household. Whereas,
since pork meat is not consumed by Anatolian people, sheep
and goat meat are the most important alternatives to beef.
Therefore, it can be said that sheep breeding in Turkey will
never lose its importance (Atay et al. 2011).

In recent years, semi-intensive sheep farming systems
have begun to increase in western regions of the country.
A case of more intensive production in sheep farming sys-
tems is focused on realization of more meat production.
Production of more lambs and better quality meat are the
most important elements of the intensive production sys-
tems. These depend on the number of lambs born per ewe,
total weight of marketing lambs, and implementation of
appropriate nutrition methods. Single born young males
are known to be most appropriate material for the meat
production in livestock species. However, sheep breeders
will benefit from different superior genotypes or techniques
to produce more offspring, such as hormonal control of the
reproduction and qualified nutrition in the intensive breeding
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conditions. As a result of this, the number of lamb per ewe will
increase and a significant portion of lambs will be use for the
meat production. At the same time, not only meat production
quantities but also quality characteristics of meat have impor-
tance in livestock production. In this respect, evaluation of
local sheep breeds is also important in terms of fattening
performance and carcass and meat quality characteristics.

Kivircik sheep is a multipurpose (meat, milk, and wool),
long thin-tailed sheep breed of Marmara and Aegean regions
in Turkey (Fig. 1). It is assumed that Kivircik breed constitutes
approximately 6–7% of the sheep population in the country.
But the exact size of the purebred population is unknown. A
characteristic of Kivircik sheep is a white body coat. The rams
of Kivircik sheep have horizontal spiral horns extending side-
ways. Ewes are usually polled. The twinning rate of this breed
is between 10–20%, and the body weight of the ewes between
39–42 kg (Cemal et al. 2005; Gökdal et al. 2009). Birth weight
and weaning weight for Kivircik lambs were reported as 3.56
and 18.5 kg by Cemal et al. (2005), respectively.

Kivircik sheep have also known for quality and tastiness of
its lamb’s meat. In the big city markets in Marmara region,
there is an intense demand for meat of Kivircik lambs slaugh-
tered immediately after the short suckling period which the
meat in this period features light pink color, thin muscle fiber,
and a juicy taste. For this reason, the lamb slaughter at early
ages (at 15–17 kg live weights) is a common phenomenon at
Marmara and Aegean regions. However, important level of
meat production losses occur following the slaughter, imme-
diately after a short suckling period of Kivircik lambs. But the
number of the studies revealing the Kivircik meat quality
under different raising and slaughtering conditions are inade-
quate. The aims of this study were to investigate the fattening
performance and carcass and meat quality characteristics of
Kivircik twinmale lambs under intensive fattening conditions.

Materials and methods

Animals, fattening program, slaughter, and carcass traits

The study was conducted at the Application and Research
Unit of Çine Vocational School (latitude 37°61′ E, longitude

28°06′ N), Adnan Menderes University. A total of 12
Kivircik twin male lambs at approximately 5 months of
age were used as material of this study. After the 10-day
initial feeding period, the lambs were subjected to a 60-day
intensive fattening program. The animals were housed in
one group and fed ad libitum with concentrate and 100 g
clover hay per animal/day. During the fattening period,
commercially available concentrate containing 90% dry
matter and 167.7 g crude protein, 60.9 g crude ash, and
24.4 g crude fat/kg and 2,407 ME kcal/kg was fed to lambs.
Daily feed consumption during the fattening period was
recorded. All lambs were slaughtered at the slaughterhouse
of Ege-Et A.Ş. (Inc.) (Çine district, Aydın) according to the
Muslim (Halal) way by severing the throat and major blood
vessels in the neck at the end of the fattening period. After
complete bleeding, the slaughtered animals were skinned.
Internal fat deposited around the gastrointestinal tract (gut fat)
was dissected and weighed. The carcass was chilled for 24 h at
+4°C and weighed. Genitalia and cannons were excluded. The
fat around the kidney and pelvic were dissected and weighed.
The cold carcass was split into two symmetrical parts along
the backbone. And, the left half of the carcass was divided in
cuts according to the procedure of Colomer-Rocher et al.
(1987) reported for goat carcass, except for changes in adop-
ted procedure by Cengiz (1994) who separated shoulder part
of lamb carcass as shoulder and forearm. The surface area of a
cross-section of the m. longissimus dorsi (MLD) between the
12th and 13th rib was obtained by tracing it onto acetate paper
and measuring the area using a planimeter. Proportional
values were calculated as the ratio according to the procedure
of Cengiz et al. (1989).

Meat samples and meat quality traits

Physicochemistrical analyses of meat were made on steak
cuts from MLD muscle between the 12th and 13th rib of the
carcasses of all lambs. Total water content, total ash, total
fat, and crude protein contents of the meat samples were
determined according to AOAC (2000) and with the method
of solvent extraction. Thiobarbituric acid, described by
Tarladgis et al. (1960) was used in order to determine the
extent of oxidative rancidity of meat samples and expressed

Fig. 1 Kivircik male lambs
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as milligrams malonaldehyde equivalents per kilogram of
fresh meat. The method is based on spectroscopic measure-
ment of the intensity of red color malonaldehydes as
second-order products generated as a result of fat oxidation
given with 2-thiobarbituric acid in glacial acetic acid envi-
ronment at 538 nm. For pH determination, 100 ml distillate
water was added on 10-g sample and homogenized in mixer.
pH meter electrode standardized with buffer solutions was
immersed in this homogenized mixture and measurement
was held (AOAC 2000). Minolta (Model CR 300, Osaka,
Japan) brand color meter was used in color measurement of
samples, and color parameters, L* (lightness), a* (redness),
and b* (yellowness) were determined. Meat samples were
firmly blundered and homogenized, then dispersed on
covers of petri plates, and the bottom of the petri plates
were inserted in a way that no air space will remain.
Reading was held by directly contacting optic reader on
petri surface. Six readings were held on each area and their
average was calculated.

Results and discussion

The obtained values for growth performances of Kivircik
twin male lambs during the fattening period are given in
Table 1. As it is shown in Table 1, total live weight gain and
average daily live weight gain during the fattening period
were found as 15.86±0.48 and 0.265±0.007 kg, respectively.
Growth rate and feed conversion efficiency are among the
most important factors affecting economical lamb meat pro-
duction (Esenbuğa et al. 2009). In this study, the finding
obtained for average daily live weight gain of Kivircik
lambs was similar to or higher than values obtained in
previous reports on the lambs of other sheep breeds (Gökdal
et al. 2004; Esenbuğa et al. 2009). Sen et al. (2011) reported
that the average daily live weight gain of Karakaya male
lambs under intensive feedlot conditions was 270.4 g. This
value is a little bit higher than the value determined in the
present study for Kivircik lambs. In this study, the results
related to daily feed consumption and feed consumption for
1 kg live weight gain during the fattening period are also
presented in Table 1. Feed conversion efficiency and daily

concentrate consumption of the lambs were 6.14 and 1.57
during the 60-day finishing period, respectively. These find-
ings are consistent with those of Cengiz et al. (1989),
Gökdal et al. (2004), and Esenbuğa et al. (2009) who stud-
ied different lamb materials. Although there are differences
among the conditions of the mentioned studies, the feed
conversion efficiency of the Kivircik twin lambs in this
study can be said within normal limits. The fattening per-
formance of Kivircik twin male lambs can be said to be
good when compared with the many studies (Gökdal et al.
2004; Altın et al. 2005; Esenbuğa et al. 2009). But, different
genotypes and different fattening conditions (feeding
methods, duration, lamb birth type, sex of lambs, and age
of lambs) were difficult to make a direct comparison.

Slaughter and carcass characteristics for Kivircik twin
lambs slaughtered at the end of the fattening are presented
in Table 2. High carcass weight and dressing percentage are
important for the success of lamb fattening programs.
Slaughter weight, hot carcass weight, cold carcass weight,
and dressing percentage of Kivircik twin male lambs were
determined as 39.38±1.07, 19.60±0.60, and 18.99±0.61 kg
and 48.1±0.3%, respectively. The values of slaughter, hot
and cold carcass weights depend on the initial and final
weights of lambs. These values also vary according to
feeding regimen, breed, sex, and birth type of the lambs.
Dressing percentage of Kivircik lambs in this study was

Table 1 Mean (±S.E.) weight gain (in kilograms) and feed consump-
tion of Kivircik twin male lambs during the fattening period (n012)

Traits X ± SX Min. Max.

Initial weight (kg) 23.14±0.84 19.98 27.33

Final weight (kg) 39.00±1.01 34.30 44.65

Average daily weight gain (kg) 0.265±0.007 0.228 0.327

Daily feed consumption (kg) 1.57 – –

Feed conversion efficiency 6.14 – –

Table 2 Carcass characteristics of Kivircik twin male lambs (n012)

Traits X ± SX Min. Max.

Carcass weight (kg), dressing percentage (%), and drip loss (%)

Hot carcass weight 19.60±0.60 17.00 23.00

Cold carcass weight 18.99±0.61 16.20 22.30

Dressing percentage 48.1±0.3 45.5 50.1

Drip loss 3.1±0.2 2.0 5.8

Fat weights (kg)

Kidney and pelvic fat weight 0.263±0.023 0.180 0.400

Internal fat weight 0.364±0.041 0.230 0.700

Tail weight 0.385±0.023 0.270 0.500

Carcass measurements

Carcass length (cm) 71.83±0.62 68.00 75.00

M.Longissimus dorsi area (cm2) 15.26±0.70 11.20 19.60

M.Longissimus dorsi depth (cm) 3.30±0.11 2.76 3.90

Proportional yields (%) of wholesale carcass cuts and fats

Kidney and pelvic fat 1.3±0.1 1.0 1.9

Internal fat 1.8±0.1 1.2 3.1

Leg 34.1±0.4 31.9 36.6

Back loin 19.6±0.3 16.9 21.0

Forearm 21.0±0.2 19.4 22.3

Shoulder 7.0±0.3 5.5 8.7

Neck 10.5±0.3 8.6 12.1

Flank–chest 7.2±0.2 5.2 8.6

Trop Anim Health Prod (2012) 44:1491–1496 1493

Author's personal copy



generally found higher compare to previous study on
Kivircik lambs (Bulmuş and Demir 1995), but it was found
lower than that of reported by Altın et al. (2005) and Ekiz et
al. (2009). However, Sen et al. (2011) reported a dressing
percentage of 45% for Karayaka male lambs under intensive
conditions which was lower than the value determined in the
present study for Kivircik male lambs.

In this study, kidney and pelvic fat weight, internal fat
weight, and its proportional values were determined as
0.263±0.023 and 0.364±0.041 kg, 1.3%, and 1.8%, respec-
tively (Table 2). These values obtained are higher than the
values obtained by other researchers (Cengiz et al. 1989;
Gökdal et al. 2004; Köycü and Özder 2004) who studied on
lambs of different breeds. As is well known, the amount of
the fat in the carcass increases significantly with age. In this
study, the age of the lambs at the onset of the fattening
period was approximately 5 months. This was an important
factor in high fat values in the carcass. Nevertheless, the
proportional values of internal fat weight and kidney and
pelvic fat weight to the carcass weights are lower than the
values reported by Cengiz (1994), Bulmuş and Demir
(1995), and Gökdal et al. (2010). The carcass length of
Kivircik lambs in this study was found as 71.83±0.62 cm.
This value was shorter than those reported by Ekiz et al.
(2009) for the same genotype (73.84 cm), but longer than
those of other breeds (Turkish Merino, Ramlic, Chios, and
Imroz) reported by the same researchers. The surface area
and depth of a cross-section of the MLD between the 12th
and 13th rib were found as 15.26 cm2 and 3.30 cm, respec-
tively. Similar results have been reported in Morkaraman
(Esenbuğa et al. 2009) and Kivircik lambs (Gökdal et al.
2010). However, the MLD area of the Kivircik lambs in this
study was higher than that of Karayaka lambs (Sen et al.
2011). Proportional yields of wholesale cuts of carcass and
organs are also presented in Table 2. The wholesale carcass
parts constitute the most valuable parts of the lamb carcass.
In the present study, the proportional values of the leg, back
loin, forearm, shoulder, neck, and flank–chest weights to
cold carcass weight were found as 34.1%, 19.6%, 21.0%,
7.0%, 10.5%, and 7.2%. The proportional values deter-
mined in the present study were higher than that of values
reported for Kivircik and Karya lambs (Altın et al. 2005).
The proportional values of leg, back loin, forearm, shoulder,
and neck determined for Kivircik male lambs in this study
were higher than those reported by Gökdal et al. (2004) for
Karakaş male lambs.

In this study, growth rates and carcass characteristics of
Kivircik twin male lambs were at good level when compared
to the other sheep breeds of Turkey. But, these traits must be
defined in Kivircik lambs under different conditions.

Physicochemical composition related to meat quality of
meat samples is presented in Table 3. The water content,
ash, protein content, and fat content of the meat samples of

Kivircik twin male lambs were determined as 73.4%, 1.0%,
19.5%, and 3.6%, respectively. Water-holding capacity of
meat is important to the appearance, economic, and techno-
logical perspectives. The loss of water in meat weakens the
properties such as brittleness and juiciness of meat. The
water amount of meat varies from between 70–80% depend-
ing on muscle structure, age, and meat type (Ergezer and
Serdaroglu 2008). In the present study, water content of
meat samples of Kivircik lambs was found to be within
the reported limits. Nutritional value of meat is closely
linked to its chemical composition, particularly to the pro-
tein content, the amount and composition of fats, and the
amount of cholesterol in it (Brzostowski and Tański 2006).
The protein contents of Kivircik lambs in the present study
are little lower than those of Awassi, Morkaraman (Esenbuğa
et al. 2009), Kivircik (Gökdal et al. 2010), and Karayaka
lambs (Sen et al. 2011). However in this study, fat percentage
in the meat samples is higher than the values reported by
Esenbuğa et al. (2009) and Gökdal et al. (2010). The fat
content of lamb meat depends on both the feeding method
and the breed of lambs. In the present study, thiobarbituric
acid reactive substances values (TBARS) (inmilligramsmalo-
naldehyde/kilogram fresh meat) were found as 0.056 mg
(Table 3). As it is known, TBARS values are widely accepted
as major indicator of oxidation. TBARS values are used to
determine the extent of oxidative rancidity during the storage
period of meat and meat products. The malonaldehyde is a
naturally occurring product of lipid peroxidation (D’agata et
al. 2010). The mean TBARS value of the meat samples of
Kivircik lambs in this study was found to be lower than
1.0 mg malonaldehyde/kg, accepted as the critical value of
lipid oxidation for meat and meat products. Similar findings
have been reported by Esenbuğa et al. (2009). It has been
reported that an ultimate pH greater than 5.8 was regarded
as undesirable (Devine et al. 1993). In this study, the mean
pH value 24 h after slaughter was 5.5. This value is under
the upper limit. Similar results have been reported for

Table 3 Physicochemical characteristics of meat samples of Kivircik
twin male lambs (n012)

Traits X ± SX Min. Max.

Water content (%) 73.4±1.4 71.2 75.0

Ash (%) 1.0±0.0 0.9 1.0

Protein content (%) 19.5±0.5 18.8 20.3

Fat content (%) 3.6±0.7 2.9 4.7

pH 5.55±0.12 5.48 5.80

TBARS (mg malonaldehyde/kg) 0.056±0.017 0.039 0.078

Meat color

L* 43.87±1.03 42.420 44.760

a* 12.69±0.65 11.850 13.410

b* 10.22±0.41 9.860 10.940
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Kivircik (Ekiz et al. 2009; Gökdal et al. 2010) and other
lamb breeds (Teixeira et al. 2005; Brzostowski and Tański
2006; Ekiz et al. 2009; Esenbuğa et al. 2009). Meat color
is one of the important properties used by the customers in
making decision to select a quality and delicious meat. In
the present study, L*, a*, and b* values were recorded as
43.87, 12.69, and 10.22, respectively. The L* and b* values
were higher than those reported for different breeds (Teixeira
et al. 2005; Ekiz et al. 2009; Esenbuğa et al. 2009; Yakan and
Ünal 2010). The a* parameter 24 h post slaughter was lower
than those reported for other breeds (Teixeira et al. 2005; Ekiz
et al. 2009; Esenbuğa et al. 2009; Yakan and Ünal 2010). The
low redness (a*) values in meat of Kivircik lambs indicated
that the meat had lighter color than red. This is desirable from
the point of view of consumers’ demand and thus for com-
mercial reason. Consumers actually prefer meat which the L*
and a* values are high and low, respectively. But, researchers
reported that the management system, the type of feed used
(Cañeque et al. 2003), and preslaughter live weight (Teixeira
et al. 2005) may modify the meat color parameters. Some
researchers noted that meat color parameters are not affected
by the breed of lambs (Ekiz et al. 2009; Esenbuğa et al. 2009).
The researchers (Sanudo et al. 1998; Ergezer and Serdaroglu
2008; Sen et al. 2011) reported that the quality of lamb meat
depends on many factors including feed type and levels, lamb
age at weaning and slaughtering, lamb sex, growth rate and
adult weight, processing, and postmortem ageing of meat.

Conclusions

In general, information related to the carcass and meat
quality traits of native sheep breeds is insufficient. In the
present study, satisfactory results in terms of growth perfor-
mance and carcass and meat quality of Kivircik lambs were
obtained. Although growth performance, feed conversion
efficiency, and carcass characteristics did not appear differ-
ent than other native breeds, it can be said that the meat
quality of Kivircik lambs is generally good. Nevertheless,
more detailed and larger scale experiments are needed to
increase the level of knowledge on meat quality charac-
teristics of Kivircik lambs under different experimental
conditions.

In conclusion, the present results showed that Kivircik
male lambs have an important potential in terms of fat-
tening performance and meat quality characteristics. In
order to value this potential, first, meat production losses
arised from slaughtering Kivircik lambs at early ages must
be prevented. Second, appropriate fattening methods for
Kivircik lambs must be developed to increase meat yield
and quality. Third, the future studies should include the
selection programs to improve these characters of Kivircik
breed.
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