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Abstract 

This study was under taken to assess the effect of age and species on fat deposition in longissimus doris 

muscles, and meat quality. Samples of longissimus doris muscle were randomly collected from 15 male goats, 

and 15 male camels. Consisting of 3 age groups: A (0.5-1.5 years), B (1.5-2 years) and C (over 3 years).Each 

group contains 5 animals from each species. Samples were chilled (1- 0 Cº) for one month. Moisture, crude 

protein, fat and ash were determined on freeze dried ground muscle. Parts of used muscle from each 

experimental animal were used for histological study. The results indicated that the species had    a significant 

effect (P<0.05) on fat deposition, protein and expressible moisture, but not on ash. However, the age had a 

significant influence (P<0.05) on percent deposition of protein and moisture in both species, but did not have 

an effect on fat deposition except in camel over 3- years. Histological study, showed that an increase in 

density and diameter of muscle myofibrils in aged animals, this indicated that there was a reduction in the 

deposition of fat between muscle fibers in old ages (over 3 years) in goat and camel if it is compared with 

those in ages (1-2 years). In conclusion camel meat is similar in taste and texture to goat (1-2 year). This study 

confirmed that camel and goat meat is healthy and nutritious as it contains low fat as well as being good 

source of minerals. Also, has been proven that age is an important factor in determining meat quality and 

composition.  
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Introduction 

Camel and goat meat is used for human 

consumption in several Arab countries, but it is not 

popular over the world. Camel and goat can be 

raised economically for meat production in the 

desert ecosystem. The dressing percentage of 

camel and goat ranges from 55 - 70 % and 50 - 60 

% respectively. Camel and goat carcasses consist of   

54 – % 77 and 51 – % 62 (Shareha, 1990 and Biala 

et al., 1990). The optimum and economical age for 

slaughtering camel and goat is 1.5 – 2 years 

(Shareha, 1990). It has been reported that meat of 

young camel and goat are comparable in taste and 

texture with that of cattle and sheep slaughtered at 

young age (Biala et al., 1999). Camel and goat meat 

was widely believed to be tough; salty and has 

strong taste. Accordingly several investigators used 

proteolytic enzymes to improve its tenderness (Kok 

et al., 1993), however there are several factors that 

could affect that physical, chemical and palatability 

attributes. 

The purpose of the current study was to determine 

the effects of age on chemical composition and 

histological structure of Longissimas dorsi muscle 

(12th – 13th rib) of the Libyan (one humped) camel 

meat compared with local goat meat at the same 

ages. 

Materials and Methods 

Samples of longisimus dorsi muscle (between 12, 

13 ribs) were collected from different some 

slaughter house in Tripoli, Libya and transported to 

the laboratory using refrigerated box (4 Cº). The 

study included 15 male goats and 15 male camels. 

Three different age groups were studied which 

included group A (0.5- 1.5 years), group B (2-

3years), and group C (over than 3 years), each 

group comprises five animals from each species. 

Samples were chilled (1-0 Cº) for about one month. 

Moisture, crude protein, fat and ash were 

determined on freeze - dried ground muscle. Part 

of the muscle from each experimental animal were 

taken for histological study. The samples were 

dehydrated in graded ethanol series, imbedded in 

paraffin wax, and histological sections (5 µm in 

thickness) were prepared from three samples of 

each treated group, stained with hematoxylin and 

eosin, and examined under a light microscope 

(General hospital, Tripoli). Fat deposition, protein 

and moisture content data were analyzed for the 

effects of age and species using the computer 

program (SAS -1991). The model for each 

observation reads:  

         Yijk = µ+ Ai + Bj + eijk        Where:  

 µ= means, Ai = effects of species, Bi = effects of 

ages, and eijk = the random error. 
 

Results and Discussion 

The result indicated that species has a significant 

effect (p<0.05) on fat deposition, protein and 

expressible moisture but not ash (Table 1). 

However, the age had a significant effects (P<0.05) 

on percent deposition of protein and moisture in all 

of the used species but did not have an effect on fat 

deposition  except  in  animals  aged  2 years in goat  
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 Table 1. Shows protein, fat and moisture percent ( % ) in longissismus  dorsi  muscle of camel and goat at  the 

same age . 

Goat Camel Animal  age 

M F P M F P  

75.84± 2.9 a 2.60 ± 0.08  b 19.60 ±  0.070  b 70.55 ± .06 a 3.66 ± 0.10c 24.06 ± 0.07 a 0.5 - 1.5 

75.90  ± 2.6 a 2.80  ± 0.07 b 19.20 ± 0.065 c 69.80± 0.06 b 4.64± 0.12b 22.5 ±0.06 a 1.5 -  2 

75.30 ± 2.7 a 3.44± 0.07 a 19.86 ± 0.068 a 69.33± .07 c 5.05 ± 0.15 a 23.7±0.069 b 2-4more 

P= Protein                              F= Fat                            M=Moisture 

       *This Table showed the comparative figures between and within the species at different ages.     

        a ,b ,c , means with the see letters is not significantly different ( p < o . o5 ).   

and over 3  years  camels.  In other word, the 

percentage of protein decreased and that of fat 

increased with increase in goat and camel age 

(Table, 1), which agreed with those of Kamone 

(2oo4) and Biala et al., (1999). However, there was 

no difference in percent of ash (1.14, 1.1) between 

the used species which was in agreement with 

those found by Yossife and Babiker, (1989) and 

Shareha et al., (2013). There was a decline in 

protein percentage in goat and camel meat aged (1-

2) years as compared with those over three years 

old (Table, 1). The little decrease in meat protein of 

the young animals may be due to the increase of 

moisture. In conclusion this study indicated that 

protein percentage was higher in camel than beef; 

sheep and goat (Shareha et al., 2o13). 

 Fat percentage of camel and goat aged 0.5 – 2 

years was significantly lower (P≤0.05) than those 

over three years of age. This was in agreement with 

Biala et al., (1990) and Shareha, (1990). Anyway 

the best slaughter age of goat and camel is not 

more that 1.5 – 2 years due to meat will be less in 

moisture and more fat and protein. In term of 

histological study the results showed that age of 

animals under investigation had a significant 

influence (p ≤ 0.05) on mass and diameter of 

longissimus dorsi muscles between (12th -13th rib) 

specially in goat  1 - 2 years, ( fig. 2 and 4) and 

camel  (fig. 1 and 3). However , it seems that the 

deposition of fat between muscle fibers in goat 

meat  was higher than that in camel muscle at the 

same age specially at 2 years old (Fig. 3 and 4 ). The 

increase in density and diameter of muscle 

myofibrils of camel meat reduces the percentage of 

fat deposition between the muscle fiber specially in 

camels over ≤ 3 years, compared to goat (Fig. 5 ,6 ) 

of the same age. Shareha (1990), Biala et al., (1990) 

and Shareha et al. (2013) found that the optimum 

and economical age for slaughtering camel was 1.5 

-2 years old. In general, camel and goat meat is 

similar in taste and texture to beef and sheep (1-2) 

years (Shareha et al., 2013). The amino acids and 

minerals contents of camel and goat meat often 

higher than beef and sheep (Kadim et al. 2007) this 

is properly due to lower intramuscular fat. Figure 

1,2 ,showed that the diameter of myofibrils and 
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muscle bundles and fat deposition in longissimus 

dorsi muscle in the two species at age between 

(0.5-1.5) years old.  

However, we observe that a space between the 

muscle bundles and between the fibers of the same 

muscle bundles. This may give the chance for fat 

deposition in those ages. The carcasses of the two 

species at the age (2-3) years old show very little 

change in the diameter of fibers and muscle 

bundles (Fig, 5 ,6 ) compared with sheep and beef 

(Mortho1984, and Shareha et al. 2013).  

However a different change was occurred in the 

camel meat aged over than 3 years, as compared to 

those of goat at the same age. Figure 5 ,6  shows 

the large increase in myofibrils and muscle fibers 

diameter and this influence reduces the percentage 

of fat deposition between the muscle fiber in camel 

meat over 3 years old, compared to those in goat at 

the same age.  

This study confirmed that camel and goat meat is 

healthy and nutritious as it contains low fat and as 

a good source of minerals. Animal age is important 

factor in determining meat quality and 

composition. Future research need to focus on 

exploiting the potential of camel and goat as source 

of meat through multi-research into the efficient 

production system and improving meat technology 

and marketing. 

      

 

figure 1. camel one year old 

 

figure 2. goat one  year old 

 

 

figure 3. Camel 2 year old 

 

figure 4. Goat 2 year old 
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figure 5. camel 3 year old 

 

figure 6. goat 3 year old 
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y+zjl-ا  

ZhijZان\TlZmnZopqYاZ STrsوZ STtT^YاZ S]u^YاZhvداZ Zxyz{|ZاwbY\ن }~UZع\�YواZ{r^YاZ����|Zb�b�|Zo|ZSzراbYاZه�wZmn

{r^YاZ���Zb�UZXU�a�iZSت. ���ر��vأZ��TUZ �Tا�\�UZSTtT^YاZS]u^YاZ��ZتZ�wدbU 15 Z��ZوZhijZ15ذ�\رZZذ�\رZ��

ZXU�aاZ،�TlZZت�U\r`�ZS���Z}إ�Z�r�fZS�{rUm~�Z�rsZS�]���: 1.5-0.5( -أZS�z  (ب- )2 – 1.5ZZS�z  (ج- )ZS���Z��Z�¡sأ

Zات\�z(،Z`�Zhو�XU�aواZhijZ��Zh�Z��Zا��ت\TlZS�rvZدbUZ}~UZي\��|ZSU\r .ت��T^YاZZbTr`�YاZS£درZmnZ�¤¥�lZo|

)Z{�d - 1 °م( �§�{�|Z{¤¨Z ba .Zة �^uvYتا��T^Z}إ�ZrTªYاZhT]��YاT ن\wbYواZ Zا¬»�م Zوا�Yو|�ن S®\ {̄YاZ S§�°Z S±{^aZ ²³� 

bT£Z S�\�´aاZوZS±�µ¬اZ Zop¬ZاZS�T^Yاbr`aة ��Z X£ZmnZء  واY}��د
ً
b�±Zا S�T^YاZ��Z Z ²°�¸YاZ Zا¬Xµء Zأ�� ،  Zض{ºYZمb��zا

m»T�tYاZ¼��Yا.ZrTªYاZZhT]��YاZS`T½�Zت{¤¾أTZع\�YZأنZ²³ان�\Tp¬ا YاZ�����aاb�UZ0.05(      ���\ى  ^�\ي  <P  (ZS§�°Z}~U

S®\ {̄YاZوZو|�ن�YواZZن\wbYا،ZZ �rsZ،د��{YاZS§�°Z}~UZ�yYZ�ªYنو��ZZ{r^]Y�����Yا a0.05(         ^�\ي ا P≥  (ZS§�°Z}~U

nZ Z S®\ {̄YاZوZ Zا�Yو|�ن xyz{|Z Z�sZا��Y��Yن mZ �¤YZ �yYZ �ªYو|��ZÁÂYاZ hijZ TlZ\ا��ت mnZ bUZى ��Z �wbYاZ xyz{|Z }~UZ��

  .أ�rUرZ�wأ�zZS���Z��Z�¡s\ات

ا��XYدةZmnZاZS±�¸ªYوZا¬�TYÈYZoµÉفZا�rUÆZmnZZST]u^YرZاZS�b��aو�wاZÃÄ^ÅZو£\دZا����ضSZZZاbYراZSzاZTµ¬\��¤Yأ¾¤}ت

§ªYاZر�rUÆZmnZST]u^YاZف�TYÆZن�iZZ�wbYاZxyz{|ZmnZ3(��ةZ�¡s�±Zات\�z (Zر�rUÊ�iZر��\fZ��ZإذاZZXU�aواZhijZ��Zh�Zmn

ZZة��ºËYا)zZن��tzZوZS�(.  
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