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ABSTRACT. 1birty ram lambs representing equal numbers of Najdi and Naeimi 
sheep were slaughtered at 50 kg-body weight to determine the effect of breed on 
tissue distribution of the carcasses. At similar slaughter weights, there were no 
significant differences between Najdi and Naeimi ram lambs for either hot or cold 
carcass weight, dressing percentage or fat thickness at the 12th rib. On the other 
hand , Najdi carcasses had significantly (P<O.OI) thicker body wall measurements , 
higher percentage internal fat, less percentage tail fat and smaller rib eye size than 
did the Naeimi carcasses. Results from carcass physical separatIon revealed that, 
there were negligible differences between Najdi and Naeimi carcasses in separable 
lean distribution within the various wholesale cuts, but this was not the case for 
separable fat and bone. In general, Najdi carcasses had a higher (P<O.OI) 
percentage total separable fat than Naeimi carcasses. The study also indicated that 
Najdi ram lambs possessed wider and longer backs in comparison with Naeimi sheep 
of similar weight. 

The emphasis of lamb breeding in recent years has been on increased cutability 
which is synonymous with more edible meat and less fat and bone. One of the most 
comprehensive ways to define leanness is dissection of the carcass into standar­
dized wholesale cuts and then dissect each cut into lean, fat and bone (Lirette et al. 
1984 and Dahmen et al. 1985). Wholesale cuts of a sheep carcass among the various 
breeds, differ in value because they differ in composition (Sents et aI. 1982 and 
Lirette et al. 1984). Therefore, the identification of breeds of sheep capable of 
producing desirable carcasses will be necessary to satisfy consumer demands. A 
previous report showed that meat from Najdi and Naeimi sheep were the most 
prefered of those breeds prevailing in Saudi Arabia (Abouheif et al. 1985) . Both 
are fat-tailed sheep and typical of those found in the range areas of the Middle 
East. Information relating to Najdi and Naeimi differences and changes in 
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wholesale cut composition is needed to guide local producers and consumers in the 
choice of breeds of sheep. 

The objective of this study was to compare carcass characteristics of Najdi and 
Naeimi ram lambs at about 50 kg-live weight. 

Materials and Methods 

Thirty ram lambs representing equal numbers of Najdi and Naeimi sheep were 
purchased in February , 1986, from a commercial breeding farm near the El-Kharj 
area of Saudi Arabia. The animals were purchased as yearlings, weighing between 
46.2 and 51.8 kg body weights. The Najdi and Naeimi lambs were raised together 
under similar environmental, nutritional and management conditions. All lambs 
had access to a high-energy creep feed until they were naturally weaned at 
approximately 3- to 4-month of age. After weaning, the lambs were fed a daily diet 
consisting of 0.5 kg commercially formulated concentrates (12% protein) I head, 
plus alfalfa hay offered ad libitum . 

The Najdi and Naeimi rams were slaughtered in a commercial slaughterhouse 
after a 24h fast; however, water was available at all times. Live body weights were 
determined immediately before slaughter , while hot carcass weights were obtained 
at slaughter. Carcasses were allowed to chill for 24h at 5°C before carcass traits 
were measured. After chilling , the cold carcass weights were recorded and the total 
kidney, pelvic and heart fats (internal fat) were removed and weighed . Dressing 
percentage was calculated as (cold carcass weight/live body weight) x 100. 
Carcasses were then split down the midline and the right side of each carcass was 
ribbed between the 12th and the 13th ribs . After ribbing , an acetate tracing was 
made of the longissimus dorsi muscle (rib eye area), and a planimeter was used to 
determine the area. Fat thickness over the center of the longissimus dorsi muscle, 
and body wall thickness (11 cm lateral to the midline between the 12th and the 13th 
ribs) were also measured . 

Right sides of the carcasses were then fabricated into standard wholesale leg, 
loin, rack, shoulder, breast and flank cuts by the procedure described by Romans 
and Ziegler (1974). In addition, the neck was removed from the shoulder by a cut 
made parallel to the line of the scapula, and the fat tail was also separated between 
the croup and the first caudal vertabrae. Each wholesale cut was closely trimmed of 
all external fat, boned out and most intermuscular fat was removed. Intermuscular 
fat included all fat lying between muscles and between muscles and bones . The 
total of fat trim and intermuscular fat in each wholesale cut was used as the 
estimate of separable fat. Lean from each cut was used as the estimate of separable 
lean, and the bone from each cut boned out as the estimate of bone . The three 
components were weighed separately to determine relative proportions within 
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cuts. Also, percentages of separable lean, fat and bone were calculated by dividing 
the weight of any component in the right side of the carcass by the combined weight 
of separable lean, fat and bone in the right side of the carcass x 100. It should be 
mentioned that internal fat, tail fat and neck were not included as side weight or 
with dissected tissue components. However, while these estimates of separable 
lean, fat and bone do not represent the actual carcass composition, they should 
identify the trend for differences in composition among Najdi and Naeimi ram 
lambs. 

Means and standard errors were calculated, and Duncan's new multiple range 
test was used to detect differences among individual means according to Steel and 
Torrie (1960). All statistical computations were accomplished by the use of 
computer program entitled Statistical Analysis System (SAS 1982). 

Results and Discussion 

As shown in Table 1, there were no significant differences between Najdi and 
Naeimi ram lambs for hot or cold carcass weight, dressing percentage or fat 
thickness over the 12th rib; however, some important differences were observed 
concerning other carcass fat depots. Naeimi rams had significantly (P<O.01) less 
body wall thickness and less weight and percent kidney, pelvic and heart fat than 
Najdi rams. On the other hand, Najdi rams had significantly (P<O.01) less tail fat 
and smaller rib eye areas than Naeimi rams. The heavier tail in Naeimi carcasses is 
not readily explainable, other than by an assumption of either; (a) it is genetically 
determined; (b) it is more developed at that age; or (c) the deposition of tail fat was 
accumulated at the expense of other fat depots. The authors were unable to find 
any reports in the literature in which Najdi and Naeimi were compared. Further 
studies are, however, needed to explore the relationships between the rate of 
deposition of internal, body fat and tail fat at various stages of maturity in fat-tailed 
sheep. In general, these results agree with previous findings (McClelland and 
Russell 1972, Boylan et al. 1976 and Lirette et al. 1984) who noted that the 
influence of breed results in various subcutaneous and internal fat deposits within 
the carcasses of Suffolk and Finnish-Landrace breeds. 

Wholesale cuts differ in economic value because of differences in the amount 
of lean in each cut and differences in composition. The leg, loin, rack and shoulder 
are considered to be the primal cuts which command the highest prices per 
kilogram, followed by the breast and flank. Breeds of animals with more lean in the 
primal cuts could have an economic advantage. However, as illustrated in Table 2, 
there were no significant differences in the percentage of separable lean 
components for each wholesale cut between the Najdi and Naeimi carcasses, 
except for the flank cut, where the percentage of separable lean in the wholesale 
cut from Naeimi rams was significantly (P<O.01) higher than that from the Najdi 
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Table 1. 	Carcass trait means and standard errors (SE) for Najdi and Naeimi ram 
lambs. 

Trait Nl\idi ± SE Naeimi ± SE 

No. Lambs 

Slaughter weight, kg 

Hot carcass weight , kg 

Cold carcass weight , kg 

Dressing %a 

Fat thickness, cm 

Body wall thickness , cm 

Rib eye area, cm2 

KPH fat, kgd 

, %a 

Tail fat , kg 
, %a 

15 

50.40 ± 0.81 

25.00 ± 0.60 

24 .30 ± 0.52 

48.20 ± 1.09 

0.36 ± 0.06 

1.75 ± 0.15b 

11.67 ± 0.56­

0.66 ± O.l1b 

2.72 ± 0.03b 

2.24 ± 0.20­

9.22 ± 0.45' 

15 

49.60 ± 1.33 

25.40 ± 0.83 

24 .60 ± 089 

49.60 ± 1.27 

0.28 ± 0.03 

1.64 ± 0.19­

13.12 ± 0.51 b 

0 .23 ± 0.04­
0 .93 ± 0.01 c 

2.83 ± 0.32b 

11.50 ± 0.53b 

a Expressed as % of cold carcass weight. 

b .c Means in the same row bearing different superscripts differ (P< O.OI) . 


d Kidney, pelvic and heart fat. 


rams . The wholesale cuts from the Najdi carcasses, with the exception of the leg 
and loin, had significantly (P<O.Ol) a higher percentage separable fat and a lower 
percentage bone in rack and shoulder cuts than those from the Naeimi breed. 
These findings agree with the results of Prud'hon (1976) and Lirette et al. (1984) 
who noted that breed of sheep had an important influence on fat deposition within 
different regions of the ovine carcasses. 

Means for percentages of side weight in wholesale cuts and component tissues 
are given in Table 3. The Najdi carcasses had a higher (P<O.Ol) percentage of total 
separable fat and lower (P<O.Ol) percentage of total bone, but was not 
significantly different from the N aeimi carcasses in percentage of total separable 
lean. The difference in total percentage of separable lean from the primal 
wholesale cuts was only 1.48% in favour of Naeimi ram lambs . The general 
absence of important differences between the Najdi and Naeimi breeds for total 
percentage separable lean agrees partly with the results of Solomon et al. (1980) 
who reported that there were no differences between breeds for retail cuts when 
expressed as a percentage of carcass weight. In general, the carcasses evaluated in 
this study contained average values of % total separable lean, % separable fat and 
% bone which basically agrees with the values obtained from mutton breeds on the 
variability of the relative composition of ovine carcasses (Sents et a1. 1982 and 
Lirette et al. 1984) . However, according to previous studies (Dahmen et a1. 1977, 



oTable 2. Percentage means and standard errors (SE) for separable lean, fat and bone in wholesale cuts from Najdi (n= 15) and Naeimi (n=15) carcasses. 

Wholesale cut 

Leg 

Loin 

Rack 

Shoulder 

Breast 

Flank 
-

wt, kg" 

3.49±O.11 

O.92±OO4 

O.97±O.03 b 

2.54±O.12 

l.SO±O.91 

O.55±O.52b 
-

Lean 

62.4±2.1 

4S.2± 1.9 

53. 1±1.7 

59.3±2.3 

55.5±2.0 

39.1 ±2. 1c 

Najdi ± SE 

Fat 

16.1±O.S 

29 .9±D.9 

19 .5±1.0b 

15 .1±l.l b 

19.9± l.l b 

59 .4±2 .2b 

Bone 

21.5±O9 

21.9±OS 

27.2±O.9c 

25.6± 1. 7c 

24.6± 1.3 

1.6±O.1 

wt, kg" 

3.69±O.13 

1.03±O.S2 

O.74±O.67c 

2.62±O.14 

l. S2±O. 10 

O.42±O.05c 

• Combined weights of separable lean , fat and bone. 

b.c Means bearing different superscripts within each variable among Najdi and Naeimi rams differ (P<O.OI). 

Naeimi ± SE 

Lean 

61.7±I.S 

49.9±1.2 

55.4±1.5 

62.0±2.0 

56.4±1.9 

51.9±3.4b 

Fat 

15.9±O.2 

29.0±O.5 

14 .2 ±O.3c 

S.S±O. l' 

17 .1±O. l c 

46.3±2.3c 
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Table 3. Percentage means and standard errors (SE) for side weight in wholesale cuts and separable components from Najdi (n=15) and Naeimi (n=15) 
carcasses. 

Wholesale cut 

Najdi ± SE Naeimi ± SE 

Lean 
% 

Fat 
% 

Bone 
% 

Total" 
% 

Lean 
% 

Fat 
% 

Bone 
% 

Total" 
% 

Leg 21.3±0.1O 5.5±0.02 7.3±0.01 34.1±2.1 22.0±0.03 5.7±0.01 8.0±0.01 35.7±2.5 
Loin 4.3± < .01 2.7± < .01 1.9± < .01 8. 9± 1.0 4.9± < .01 2.9± < .01 2.1±<.01 9.9±0.9 

Rack 5.0± < .01 b 1.9±<.01 b 2.6± < .01 b 9.5±0.3b 3.9±0.01' 1.0± < .01' 2.2±0.02' 7.1±0.4' 
Shoulder 14.7±0.04 3.8±001 b 6.3± < .01 24.8± 1.7 15.7±0.04 2.2± < .01' 7.4±0.03 25.3± 1.3 
Breast 9.7±0.04 3.5±0.02 4.3± < .01 17.5±1.1 9.9±0.03 3.0± < .01 4.7±0.03 17.6±1.1 
Flank 2.1±<.01 3.2± < .01 b 0.1±<.01 5.4±0.7b 2.1±< .01 1.8±0.02' 0.1±<.01 4.0±0.1 ' 

Total side 57.1±4.12 20.6± 1 ,33b 22.5±1.31' 100.2 58.5±3.78 16.6±2.14' 24.5±2.04b 99.6 

:::: 
> 
>
0" 
o 
::r " 
~ 
~ 

~ 

, Combined percentage of separable lean, fat and bone. 

b.o Means bearing different superscripts within each variable among Najdi and Naeimi rams differ (P<O.Ol). 
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Kemp et a1. 1981 , Lirette et a1. 1984 and Dahmen et a1. 1985), it is the adipose 
tissue contents of the carcass that may differ between animals, Fat deposition in 
animals similar in weight is particularly influenced by the stage of maturation 
imposed on the animals. This phenomenon is more accentuated in small early 
maturing breeds. Thus at similar weight, early maturing breeds, likely Najdi , 
possess more fat than late maturing breeds. Also, as illustrated in Table 3, the 
Najdi carcass had a significantly (P<O.Ol) higher percentage of wholesale rack cut, 
although they had a smaller rib eye area value than those produced from the 
Naeimi carcasses, Therefore, these results indicated that Najdi ram lambs possess 
wider and longer backs in comparison with Naeimi ram lambs. Sents et a1. (1982) 
reported that the percentage rack and kidney fat increased significantly with age, 
while the percentage shoulder and loin changed only slightly. These changes reflect 
the different rates of development among the wholesale cuts as was previously 
reported by Palsson and Verges (1952) who stated that the leg matures relatively 
early, while the rack and loin are later maturing regions. 

In conclusion, these results show that Najdi and Naeimi ram lambs are 
comparable with respect to lean production at 50 kg live body weight, while the 
greatest variation is in the distribution of fat , particularly in the wholesale rack and 
shoulder cuts, internal and tail fat. However, these findings permit some useful 
valid generalizations about Najdi and Naeimi sheep, but further studies are needed 
to identify the body composition at different stages of maturity in relation to animal 
age. 
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