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In the name of Allah

MEAT FROM CULLED OLD EWES OF TWO
FAT-TAILED TRAMNIAN EREEDS.
IT-MEAT., SUBCUTANEOUS FAT. AND
BONE IN THE WHOLESALE CuTs!

A, Farid2, J. Izadifard’ ,

) .2
M.A. Edriss?, and M. Makarechian

ABSTRACT

One hundred and one 4 to B year
old ewes of two fat-tailed
Iranian breeds (Karakul and
Naeini) were fattened for 40,
50, or 60 days and slaughtered.
The ewes had been culled primari-
ly for age and/or poor condition.
The chilled carcasses were dis-
sected according to the routine
procedure in Iran into six whole-
sale cuts, including leg, shoul-
der, back (loin+fore-rib), flank+
brisket, neck, and fat-tail.
Meat, sulzcutanecus fat, and bone
were separated in all the cuts,
except for the flank+brisket in
which only the bone was separat-
ed from the meat plus fat. The
fat-tail was composed almost
entirely of fat.

Karakul ewes has signifipant-
ly heavier wholesale cuts com—
pared to the Naeinis, except
for the fat-tail which was
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almost similar in the two breeds. g LS w5 epg S0 Labs
The means of wholesale cuts as -J'}ﬁiﬂljﬁhé,s gj,x-;l;bjr Lsa
percentages of the chilled car- -3 s uffﬁ bj}:iaﬂe JSasa s ey
cass weight were: leg 28.5, L R R I N S e
shoulder 16.0, back 16.8, flank+ S s e el g L
brisket 21.8, and neck 5.5, with [ S S Y weiio 3 by J8e 5
no difference between the breeds. JJG;—JﬁeqdhﬁjsdnJ¢ JSoJix&ALJ L)
The fat-tail comprised a higher e e e L L NG T 7L RSP B DO
percentage of the chilled car- sl Sopls yan PN FRUR PP
cass in the Naeini than in the B G LIPP ST S W PPN B
Karakul ewes (11.8 vs. 8.8%). PP ST PUS U L RN N
Percent cut weights were similar e S L RSP L UM S SR Y
among the age groups. R T Y CIT- WA LW | | RIS FUCI
The weights of meat and bone B e I L WR PR PUCI-IR SO
were higher in Karakul as com- 0 e i WL T NP T LU ) PO
pared to Naeini in all the cuts, NI DU Fy gasidin § gy s

with no difference between breeds in their subcutaneous fat content, ex-—
cept for the back in which Karakul had a significantly higher amount of
fat. Adjusted for cut weight, Karakul had a higher percent meat in the
shoulder and neck, and a higher percent bone in the leg and flank+brisket,
while Naeini had a higher percent subcutaneous fat in all the. cuts except
in the back. Age of the ewes had very little effect on the percentage of
each component. Percent meat and bone tended to decline while percent
subcutaneous fat increased significantly in the leg and shoulder as
feedlot period increased.

INTRODUCTION

Although sheep have been traditionally the major source of
red meat in Iran, information on the carcass characteristics
of the native sheep is indeed scarce. One of the major
goals of sheep husbandry is the production of a lean car-
cass with an optimum level of fat deposition. The value

of a carcass or a wholesale cut should be determined by its
composition, which is the proportion of lean meat, fat and
bone, and the meat quality. The weight of bone and muscle
in each joint relative to the total carcass, bone and muscle,
respectively, seems to be more or less constant in different
breeds of sheep (10, 11, 19) and cattle (2, 3, 5) and to
some extent even in different species of mammals (2). This
is because each individual bone or muscle has evolved as a
result of a defined biological function (2). The rate of
fat deposition in each depot, on the other hand, differs



during growth and fattening stages (2, 4) resulting in
changes in the relative weight of joints and percent com-
position of each joint. Factors such as breed, age, sex,
level of nutrition, and slaughter weight affect carcass
composition mainly through their effect on fat deposition
(2, 4). Although much work has been done on the effects of
genetic and environmental factors on carcass composition in
non-fat-tailed breeds of sheep, such studies on fat-tailed
breeds, in general, and cull ewes which comprise a major
source of red meat in Iran, in particular, is very limited.

The objective of this study was to determine the effect
of age and length of stay in the feedlot on the relative
weight and composition of wholesale cuts in two fat-tailed
breeds of sheep differing in mature size.

MATERIALS AND METHODS

One hundred and one carcasses of 4 to 8 year old ewes

were available for this study. The ewes belonged to two

fat-tailed Iranian sheep breeds, Naeini and Karakul, an

early maturing-small size and a medium size breed,

respectively (6). They were culled from the breeding flock

prior to the 1976 mating season, mainly due to old age,

irregular teeth and/or poor condition, a routine practice

by the local sheep producers. The ewes were put in the

feedlot and were slaughtered at random within each breed

after 40, 50, ur 60 days in feedlot. The performance of

the ewes in the feedlot and some of their carcass charac-

teristics have been described previously (7). The kidneys

and kidney fat were removed from the warm carcass. The

metacarpal bone (shank bone) and the metatarsal bone

(hind shank bone} were also separated from the warm carcass.
The carcasses were cut into right and left sides, and were

chilled at -1 to +3°C. The chilled carcasses were weighed and

were sawn between the 12th and 13th ribs, perpendicular

to the back, separating the foresaddle and hindsaddle.
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Each of these parts was then divided down the back-bone and
was dissected into the commercial wholesale cuts tradi-
tionally applied in Iran. The commercial cuts, which with
a few exceptions have clear anatomical boundaries, are
briefly described as follows:

The foresaddel: The neck was separated by sawing the
vertebral column at the junction of the 7th cervical and
the first thoracic vertebrae. The shoulder was cut by
separating the fore-limb from the rib cage through the
natural seam. The round cut extended tc the extremity of
the blade cartilage (scapular cartilage). The brisket was
separated from the fore-rib by sawing off the rib bones
in a straight line starting approximately 2 cm from the
eye muscle and continuing parallel to the back of the rack.

The hindsaddle: The fat-tail was removed by a round knife
cut leaving no or one caudal vertebrae (tail-kone) in this
cut. The leg was separated from the backbone at the junc-
'tiOn of the last lumbar and the first sacral vertebrae,
continuing the cut forward to separate the flank without
removing any of the leg muscles. The fiank was separated
from the loin by sawing off the 13th rib bone, starting 2
cm from the eye muscle, and continuing in a straight line
parallel to the back of the loin. The loin and the fore-
rib were added together and will be referred to as the
back in this article.

The cuts were weighed to the neavest 5 g, labelled and
stored at -15°C until dissected. The cuts were selected
at random for dissection each day and allowed to thaw at
room temperature for approximately 18 hours when they were
reweighed. The "subcutaneous fat was separated as closely
to the muscle as possible and then the bone and non-edible
parts were separated. The remainder was classified as
the meat component. The non-edible parts of the cuts
were weighed with the bone, except in the back and neck.

The flank+brisket was dissected to meat+fat and bone
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(rib bones plus cartilages). The weights of bone and meat
in the fat-tail were negligible because this cut did not include
tail bone in most of the cases, and the cut was considered
as pure fat. Each of the components was weighed to the
nearest 2 g.

The average of wholesale cuts and the average of the com-
ponents in the right and the left side of each carcass
were used for statistical analysis. Data were analyzed by
the least-squares procedure using LSML 76 computer package
(9). The breed, age of ewe, duration of feedlot stay, and
their two-way interactions, all of which were considered
to be fixed effects, were used in the model. The 7 and 8
vear old ewes were groupéd together, because of the limited
number of observations in the latter age group.

RESULTS AND DISCUSSION

Wholesale Cuts

The least-squares means of the wholesale cut weights
(average of both sides of the carcass) are shown in Table 1,
and mean weight of each cut as a percentage of the chilled
carcass is shown in Table 2., All the cuts of the Karakul
ewes, except the fat-tail, were significantly (P < .01)
heavier than those of the Naeini ewes. Such differences in
cut weights were expected, as the average slaughter weights
of the Naeini and Karakul ewes were 37.3 and 48.4 kg, ’
respectively (7). There was no significant difference
between Karakul and the Naeini ewes in the cut weights

when expressed as a percentage of chilled carcass weight,
except for the fat-tail which was significantly higher in
the small-sized Naeini breed.

The age of ewe had a significant effect on the weight of
111 the cuts, except on the fat-tail. Weight of the cuts
increased with age, resulting in a significant difference
between the four-year old and seven- and eight-year old

ewes in favor of the latter group. The cut weights as
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percentages of chilled carcass weight were not different
between the age groups, indicating that the differences
between the age groups for the weight of the cuts were
simply a reflection of heavier carcass weight in the older
animals. Younger ewes were culled primarily due to poor
condition, which explains why they were lighter compared
to the older ewes.

The cut weights showed an upward trend as duration of
stay in the feedlot increased, but the differences were
significant only for the leg (P < .05) and the back
(P < .01). Ewes which were slaughtered after 40 days in -
feedlot had lighter legs and backs as compared to those
which were fed for 50 or 60 days. Changes in the percent:
cut weights did not follow any trend with respect to the
'length of feedlot stay; however, percent back, neck, and
flank+brisket were significantly different among the three
-feedlot periods. The percent back was significantly lower
and the percent neck was higher among the ewes which were
slaughtered after 40 days in feedlot compared with the
other two groups. None of the two-way interactions was
significant.

The leg, shoulder, and back are traditionally considered

as the prime wholesale cuts in Iran, and the neck and flank+

brisket as the low value cuts. The tail fat used to be
consumed as a major source of animal fat in the diet and
@s cooking oil. However, as a result of increased con-
sumption of vegetable oil and butter in recent years,
demand for excess carcass fat, as well as tail fat, has
been declining. Consequently, tail fat has become the
cheapest part of the carcass and demand for flank and
brisket has been declining as well.

The results of this experiment indicated that fat-tail
was the only cut which could influence the relative value
of the carcass in these two breeds, resulting in generally

lower values of the carcasses of Naeini ewes compared to
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the Karakul. There was no sicni“icant difference between
the two breeds for weight of the cuts as pPercent chilled
carcass without fat-tail. Therefore, to the extent that
carcass value depends on the proportional weight of the
different cuts, these two breeds with distinct differences
in their mature weight had similar carcasses, disregarding
fat-tail.

It was not practical to compare the percent wholesale
cuts obtained in this experiment with those of the exotic
breeds reported in the literature, mainly due to differences
in the dissection technigues and the presence of fat-tail
in the former group. Saleh et gl. (17) studied the carcass
composition of mature rams and ewes in four fat-tailed
Iranian sheep breeds which were kept under three different
levels of nutrition. There were some major differences in
disspcting technique between their experiment and the
‘present study for some of the cuts. The results ‘of these
two studies are not in complete agreement for the relative
weights of the similar cuts. The main reason for the
discrepancy seems to be due to large differences between
the weight of fat-tail in the two experiments. When the
weights of the similar cuts were computed as percent
chilled carcass weight minus fat-tail , the adjusted means
were found to be much more comparable than the urtadjusted
values. These adjusted values were more or less comparable
with adjusted percentages of the similar cuts even in the
carcasses of different fat-tailed breeds and sexes (12, 13, 16).

The weight and shape of fat-tail is under the influence
of many genes and there is some evidence suggesting that
different genes may affect this trait in different breeds
(Makarechian and Farid, unpublished data). Considering the
fact that the tail is a major fat depot in fhe fat-tailed
breeds and fat is the most variable carcass tissue, a large
degree of variability both between and within breeds for
the weight of fat-tail is expected. Saleh et al. (17)
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reported that mean percent fat-tail in the ewes of four
native breeds ranged from 8.9 to 15.7 when animals were
maintained under a maintenance level of nutrition, and from
12.2 to 20.7 among those which were fed above the mainten-
ance level. Other reports indicate that the weight of fat-
tail in fattened lambs of different Iranian breeds and sexes
ranged between 6.39 to 25.26% (12, 13, 14, 16, 18). Such

a large variation in the fat-tail weight relative to the
carcass weight is much greater than the other commercial
cuts. The standard error for the percent fat-tail

was larger than those for the other cuts, indicating that
fat-tail had the highest variation among the carcass cuts,
even among the animals which were raised under uniform
condition.

Bass et al. (1) studied the weight of cuts in culled ewes
of some non-fat tailed breeds and crosses in New Zealand
and found that the ranking order of the breeds for the
weight of each cut corresponded with that for the carcass
weight. When the cuts were adjusted for the chilled carcass
weight, the differences between the breeds disappeared
except for the ribs and flap, which could be due to
differential fat deposition in various cuts. It might be
logical to suggest that fat-tail plays an important role
in keeping the relative weight of the cuts fairly constant
by providing an additional fat depot, without which all
the fat would have to be stored in other parts of the body,
changing the relative weight of some cuts as a result of

different fat storing capacity.

Meat, Subcutaneous Fat, and Bone in the Wholesale Cuts

Composition of the leg, shoulder, back, and neck. The least-

squares means for weights of meat, subcutaneous fat, and
bone in the leq, shoulder, back, and neck are shown in
Tables 3 and .., and the mean of each component as a per-

centage of the cut weight is shown in Tables 5 and 6.
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The weights of meat, subcutaneous fat, and bone as a per-
centage of the chilled carcass weight for these cuts in

the two breeds are presented in Table 7. The Karakul

Table 7. Least squares means for differences between means of meat,
subcutaneous fat, and bone as percentage of chilled
carcasses in the two breeds+.

o3 o Breed
e of ewe Leg Shoulder Back Neck
* - i

Meat Karakul 21.1a 11.8a 11.5 4.20a
Naeini 19.9b 11.1b 11.1 3.63b

Fat Karakul 3.20a 1.60a 1.90 0.44a
Naeini 3.80b 2.00b 2.00 0.59%

Bone Karakul 4.30a 2.70a 3.30 1.24
Naeini 4.00b 2.50b 3.20 1.17

Trhe subclass means are not reported because the differences between
age groups and feedlot periods were not significant.

*Means within each subclass followed by the same letter are not sig-
nificantly different at the 5% probability lewvel (DMRT).

ewes had significantly (P < .01) higher amounts of meat
than the Naeini ewes in all the cuts. When the meat
weights were expressed as a percentage of the cut weights,
the Karakul ewes were still superior over Naeini, but the
differences were significant only for the shoulder and
neck. The meat content of the cuts as a percentage of
the chilled carcass was significantly higher for all the
cuts in the Karakul as compared to the Naeini ewes, but

the difference was not significant in case of the back.
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The amount of subcutaneous fat in each cut in the two
breeds was quite similar, except that the Karakul had more
fat in the back. Subcutaneocus fats as a percentage of cut
weight and chilled carcass weight were significantly higher
in Naeini than in Karakul, for all the cuts except the
back where the two breeds were similar.

The bone weight (plus other non-edible parts in the leg
and shoulder) was significantly higher in each cut in the
Karakul than in the Naeini ewes, but the relative weight of
this component with respect to the cut weight was significant-
ly higher only in the leg of the Karakul ewes. The leg and
shoulder of Karakul had a significantly higher percent bone
with respect to the chilled carcass weight.

The weight of meat, subcutaneous fat,and bone tended to
increase with age in most of the cuts, but the differences
between the age groups were significant only in the case of
meat in the leg and shoulder, subcutaneous fat in the back,
and weight of bone in the shoulder. In all the cases, older
age groups were heavier for all the cut components compared
to the younger groups. All the cut components as percent-
ages of the respective cut weight and chilled carcass
weight were similar in all the cuts at each age. The bone
weight as percent cut weight of the back was an- exception,
in which the difference between the age groups was small
but significant. The percent bone among the 7- and 8-year
old ewes was unexpectedly smaller than the 5- and 6-year
old groups at the expense of higher percent subcutaneous
fat.

The weight of meat and subcutaneous fat in the leg and
the weight of meat in the back significantly increased as
the feedlot period increased. The weight of subcutaneous
fat as percent of cut weight tended to increase and percent
meat and bone tended to decrease in all the cuts as stay
in the feedlot continued, but the differences were not
significant in most of the comparisons, except for fat in
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the leg and shoulder and bone in the leg and back. No
difference was observed between the breeds, age groups, or
feedlot period either for weight or for the percent of the
non-edible parts of the cuts, which were measured separately
in the back and neck.

The interaction between breed and age of ewe was signifi-
cant for the weight of meat in the leg as percent of the
cut weight and for the weight of subcutaneous fat in that
cut. The percent leg meat was 75.2 in the 4-year old
Karakul ewes which decreased to 70.6 in the 6-year old ewes
and showed some further increase in the 7- and 8-year old
group. In the Naeini ewes, on the other hand, the percent
meat was 70.0 in the 4-year old ewes and increased to 72.3
in the 6-year old ewes. The weight of subcutaneous fat in
the leg of the 4-year old Karakul ewes was 262 g which in-
preased to 345, 407, and 508 g in the ewes 5, 6, and 7+8
years old respectively, while the corresponding values
were 372, 320, 319, and 338 g in the Naeini ewes. It is
difficult to explain the reasons for the differential
amount of fat in different age groups within each breed.
The significant interaction of breed by age for the percent
meat in the leg was probably due to differences between

the subclasses for the amount of subcutaneous fat.

Meat+fat and bone in the flank+brisket. Both meat+fat and
bone weights were significantly higher in the flank+brisket

of the Karakul compared to the Naeini ewes (Table 8). As
the meat+fat and bone weight were expressed as a percent of
the cut weight, the breed difference disappeared for the
former component, while the hone percentage was still
higher in the Karakul. However, the differences were small.
Weight of meat+fat and bone significantly increased with
age, but none of the percentages was significant. Weight
and percentages of meat+bone in the flank+brisket were

somewhat lower in those ewes which were slaughtered after
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50 days in the feelot compared to the other two categories.
This difference, which could be attributed to sampling,
resulted in & significantly lower proportion of meat+fat
with respect to the chilled carcass in this category com-
pared to those which were slaughtered after 40 or 60 days
in feedlot.

The results generally suggested that the main difference
between the wholesale cuts in the Karakul and Naeini ewes
was due to their subcutaneous fat content. The Naeini
ewes deposited relatively more fat in almost all the cuts
compared to the Karakul ewes. The difference between the
two breeds for percent subcutaneous fat was minimal in
the back, which may be indicative of breed differences in
the relative amount of fat stored in each depot. The
equality of the two breeds for the backfat thickness (7)
confirms this hypothesis. It might be hypothesized that
one of the biological functions of the fat-tail is to
keep the backfat thickness relatively constant among the
breeds.

Even though the Karakul ewes had a higher percent meat
in the shoulder and neck, this does not necessarily mean
more protein content in those cuts, because breed differ-
ences in the proportions of intermuscular fat are evident(8).
If the percentage of meat was considered as the only
criterion to evaluate the relative price of each wholesale
cut, the leg and shoulder would have the same value,
followed by the neck and back. However, the differences
between the percent meat content cof these four cuts were
less than 6%. The particular anatomical structure of
the neck would certainly affect its ranking order. If the
total edible part (meat+fat) was considered as the main
criterion to evaluate each wholesale cut, the cuts would
have been ranked as flank+brisket, leg, shoulder, back,
and neck. Despite the differences for tissue separation
between this experiment and that reported by Saleh et al. (17),
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the relative composition of the comparable cuts are not
considerably different in the two experiments.

The results also indicated that the relative value of the
different wholesale cuts, evaluatéed on the basis of percent
meat, did not change with age. Nevertheless, the propor-
tion of inter- and intra-muscular fat, and the quality of
meat might be different between the age groups. Ten days
difference between the successive slaughters was not
apparently long enough to create an appreciable difference
in percent composition in most of the cuts. It seems that
the rate of fat deposition in the leg and shoulder was so
high that it resulted in a significant increase in the
percent of subcutaneous fat among the different periods in
these cuts. It has been shown in old ewes that as the
total body fat increases, the subcutaneous fat increases
at a faster rate than any other fat depot (15).
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