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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 C) 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 eral, 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
(1 2" 13" 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 pm 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 = lJ,+ Ai + B] + eijk Where:

M= means, A; = effects of species, B; = effects of

ages, and e = 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 .
Animal age Camel Goat
P F M P F M
05-15  2406+007"° 3.66+010° 7055+.06° 19.60+ 0070° 2.60+008°  75.84+2.9°
15-2 225+006°  464+012° 69.80£0.06° 19.20+0.065° 280 +0.07° 7590 +26°
2-4more 23.7+0.069"  5.05+0.15° 69.33:.07° 19.86+0.068°  3.44£007°  7530+27°
P=Protein F=Fat M=Maoisture

*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
(2004) and Biala er a/, (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 er a/, (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 eral, 2013).

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 er a/, (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 (1 2" 43" 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. 3and 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 er a/, (1990)
and Shareha er 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 er a/, 2013). The amino acids and
minerals contents of camel and goat meat often
higher than beef and sheep (Kadim etal. 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 er a/. 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

Starting fat deposition

Small fatty cells

figure 1. camel one year old

(Muscle (group muscle bundles)

fat cells

Muscle fibers

figure 3. Camel 2 year old

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.
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figure 5. camel 3 year old
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figure 6. goat 3 year old

References

Biala, A; Maged A, Kalefa S. Almassry M. and
Sharef A. 1990. The meat composition in some
Libyan goat breed. |. of Agr. Res. Center, 5-2.

Biala, A.; Shareha, A.; Hermas, S. and Kalifa, S.
1999. Classification of Libyan camels meat. ). of
Agri. Res. Center. 5.2(1999).

Duncan, D. B. 1955. Multiple range and multiple F
Test. Biometrics. 11: 1- 42.

Kamoun, M. 2004. Meat recording system in
Mediterranean.  J.L. Tosser and opliohs
camelids, 13:51-57.

Kadim, IT., Mahgoub, O. Al-Magbaly, RS,
Ahnamalai, K. and Ajrni, B.S. 2007. Effect of age
on fatty acid composition of the hump and
abdomen depot fats of the Arabian camel. Meat
Science. 62:245-251.

Kok, F.; Oksuzteepe G.; Ilhak, O.l. and Patir, B.

2006. Chemical and microbiological quality of

fermented sausages made from camel meat.
Medycyna Wet. 62(8).

Morton, R. M. 1984. Camel for meat and milk
production sub-sahara Africa. |. of Dairy Sci-
67:1548-1553.

Shareha, A, Shekal, A; Shagan, A. and Biala, A.
2013. The effect of age on fat deposition in
Longissimus Dorsi muscle between 12" 3"
rib of camels and compared with those in beef
and sheep. The Libyan Journal of Agriculture
(vol-18).

Shareha, A. 1990. Camels as meat source in the
aride zone, Camel Research Center- Int. Camel
conf. (10-13 Dec.), Tubruk,, Tripoli-Libya.

SAS. 1991. User's Guide. Statistical analysis
systems institute inc., Cary, NC, USA.

Youssif, O. Kh. And Babiker, S.A. 1989. The desert
camel as meat animal. Meat science, 26: pp

245-254.

90



91

e S
EII I ES? Aoyl pslall ddll al=ll e o
91-86:2016:(2-1) suadl :(21) Ll

(13-12 Rib) Zdad! alaaall § craudl cwys e oadl 530
UL aylas &Y 3
"o093all ol Colila wemtlae paloya Olesas Ayt s9dle

Lt - eyl Aaals - Ael 3 3S - lgumdl z LY s -1
L - Gulslybs - Al 3130 - 3 gyl idiiune -2

paleiudl
Y Olse> G plll 2aSy ddall dlaall S5 1o Gsandl s e gailly yaall 56U sz @ Awlyull sda
2953 050 15 9 WY 5683 0w 15 Lasue Lilgde Lpall Aaall o Sliue @ds T peadl s wie 5elll @5,lhe
AW 0 AST) -z (W 2—1.5) -0 (i 1.5-0.5) 15 L LS Aalins Liyas Slegazme W ) Ceasd Co> ¢ 3ol
ezl Ay 3 Llass @5 luall ellly LY o S o Slilgs s suie e So3ms Aegazma 59 o 2lgiu
Ogally aledl gy dugho ) ud ddyal SlaaSd) Sl | wliaall coans Loyas p o Bl (p° 1 - i)
o2d) sl 158 Ll o G sl Lol Jae Bamball g ALl Bezll Agall ezt (0 e32 @ olalls
L e (P<0.05)  Goiun uis okl Al lsudl g5t o GileasS) Sl Al iy ol gl (ol
Lud e (P20.05)  oiall il oald O LS cslopll s e utd oSy gyl 9 g ally Oganl]
Gl Y wllses @ e Lo padll cuss e 00 L (ud oSDs catadl S 3 gkl 5 csondl ey
Sy BN o0 AST LayLecd
oolissl 3529 oy 1dag edaill sles¥l 3 Alaall BLIW @zsdl 9 23UST 3 8oL301 A gt dslyall oy o
el cingB Lo 131 ellly ¥ o IS @ (ST lyis 3) 80l slec¥ @ Aubiaall LI G sl s
(s 9 Hw) B pigall
(e 21) yoadl uii e selll agod Bohlall 5 @alall (§ LA Bpduall LY pomd o 2yl oda (o palsius
shasy padl Beud § Badsis Lol J) LAY Hdies Lmie Jleana¥l B jelll o Y pgsd 0 uSs Lel LS
Al aligSey paelll duegi sl e AL Olsamed) yead o) Ll o S ¢ Aaiall juobiall e

53520l el el caeeys < selll YT ANl LSO

L iyl b dasle (Al Al Gilged) Z LY ud A o Hgdile i JLasU
ashoursheraha@yahoo.com :j s ASI¥| uydl +218925023092 :isla
2016/06/15 )l x| 2015/11/25 syl Cealicel




