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ABSTRACT

Samples of Longissimus dorsf and Biceps femors muscles were collected
from twelve male one-humped camels carcasses aging 10—12 months having average
body weight 250 + 3.27 kg. They were fed Acacig saligna (AS) andfor Afriplex
nummularia (AN} as roughage component. Ground date stones and olive cakes were
added as concentrate to the formula of traditional concentrate mixture at the rate of 20
and 10%, respectively. Camels were divided into four equal groups {3 each). The first
group (control) was fed traditional concentrate mixture {TCM) and berseem hay. The
second group was fed untraditional concentrate mixture (UCM) and AS. The third
group was fed UCM and AN. The fourth group was fed UCM, AS and AN. The
influence of feeding camels on halophytic plants on the physical, chemical and
palatability traits of camel meat was investigated.

Results indicated that significant differences (P < 0.01) for the aroma, flavor,

tendemess and juiciness were observed among feeding groups. The BH and AN
groups had higher score in meat acceptability than those from the other groups.
Resuits indicated significant differences (P < 0 01} in physical properties (cooking
ioss%, shear force, WHC and plasticity) ant-pH due to type of feeding. The range of
cooking loss was 40.80 - 42.96% for the experimental groups, The means of water
holding capacity (WHC) were 10.59, 8.37, 10.89 and 9.58 cm? foc BH, AS, AN and
AS-AN groups, respectively. The pH value of camel meat ranged from 5.55 to 5.81.
The BH and AN groups had higher values in shear force (9.23 and 9.00 respectively)
than those from the AS, AN groups (8.87 and 870, respectively). Both type of muscle
and feeding affected the chemical composition of fresh camel meat.
The Biceps femores (BF) muscle contained higher maisture (74.17%) than Longsimus
dorsi (LD} muscle (69.16%), which could be attributed to high fat content in LD. Meat
of camels fed AN had the lowest moisture content in both muscies than the other
experimental groups The overall means of protein were 21.45 and 2064 % for LD
and 8F muscles, respectively. The LD muscle had higher percentage of fat (8.31%)
than the BF muscle (4.32%). Meat of camels fed AN had higher fat content in both
muscles (8.86. and 523 % for LD and BF, respectively) than the other groups. The
mean asit of LD and BF muscles were 1.06 and 1.07%. Irrespective of type of muscle,
the averages ash of camel meat of BH, AS, AN, AS-AN groups were 1.08, 1.06, 1.11
and 1.01%, respectively. On the basis of these overall data, camel meat appears to
be similar in chemical composition to ather.red meals.

According to the present resulls, the untraditional concenirate mixture (UCM)
and edible parts of the halophytic plants in feeding growing cameis can be
successfully used in feeding growing camels for a pericd of eight months with no
adverse effects on their sensory, physical and chemical characteristics of camel meat.
Keywords: One-humped camel, meat, physical, chemical and sensory properties,

halophytic plants.
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INTRODUCTION

The dromedary cne-hump camel can survive, reproduce and produce
meat under harsh environmental conditions that may not suit any other
domestic animals. They are an important source of meat in arid and semi-and
areas. (Knoess, 1877 and Yousif and Babiker, 1989). However, their potential
as a meat producer has received little attention. Shalash (1979) reported that
camel meat varies in amouni, composition and quality with age, sex and
feeding. EI-Gasim ef af (1987) showed that camel carcass characteristics are
comparable (o other red meat anima! species. Generally, the meat of young
camels (below 3 years) is simiar in taste and texture to beef (Khatami, 1970
and Knoess, 1977). Nufritive value of the meat depends on its chemical
composition, which is greatly influenced by body weight at slaughter, age,
sax, carcass weight and degree of fattiness and type of cut (Shalash, 1988).

Halophytic plants used as animal feed have good potentials as feed
resources (El-Shaer, 1995 and Ei-Shaer and Ismail, 2002). Feeding
halophytes is a feasible solution to minimize the problem of feed shortage in
Egyptian arid and semi-arid regions, where desert represents 96% of the total
area. Atriplex nummularia is an important saltbush, with a great biomass
yield, high crude protein, low crude fiber and high resistant to salinity (El-
Hyatemy et al, 1987; Le Houerou, 1992). Acacia safigna is an ever-green
legume shrub that extensively grows in arid and semi-arid zones. It contains
high crude protein, high fiber content and condensed tannins, which
decreases the availability of protein (Ramirez and Lara, 1998). No research
information is avaiable concerning the effect of feeding such halophytic plants
on meat qualify of one humped camels.

The present study was undertaken o evaluate the effect of feeding
fresh Acacia safigna, Atriplex nummuidana, ground date stones and olive cake
as feedstuffs offered to young male camels on the physical, sensory and
chemical properties of camel meat.

MATERIALS AND METHODS

The present work was a continuation of the frist part of this series of
experiments (Shehata, et al., 2005). The animals used, thein managements
and dietary treatments were the same which can be summarized as foliows:-

Animals and Management

The study was carmed out at Maryoul Research Station, 35 km.
South of Alexandria, Desert Research Center, Ministry of Agriculture and
Land Reclaimation, Egypt. Twelve growing male one-humped camels
(Camelus dromedarius) aged 10 — 12 months with average body weight
250.23 + 3.27kg were used. Some non-conventional feeds, which are
available in the local area were used instead of conventional feeds for
feeding the growing camels. The study lasted for 240 days. Camels were
divided into four equal groups (3 each) and similar in average body weight.
They were individually housed in closed pens throughout the experimental
penod and randomly assigned to the four experimental rations.
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Treatments

Camels of the first group {(cenirol) were fed traditional concentrate
mixture {TCM), that consists of soybean meal, 15%; yellow corn, 25%; barely
grains, 30%; wheat bran, 25%; molasses, 3%, lime stone, 1%, and common
salt, 1%), while the other three groups were fed untraditional concentrate
mixture (UCM) by including both ground date stones and olive cake {20 and
10%, respectively) as shown in Table (1) to completely replace wheat bran
and partly barley grains, while soybean meal and yellow corn were increased.

Table (1): Feed ingredients of the experimental rations (% on fed basis).
Experimental Rations’

Feed ingredients

BH AS AN AS-AN
Concentrated mixture:
Soybean meai (SM) 15 20 20 20
Yellow corn grains (YC) 25 27 27 27
Barley grains (BG) 30 18 18 18
QOlive cake (OC) - 10 10 10
Ground date stones (GDS) - 20 20 20
Wheat bran (WB) 25 - - -
Molasses 3 3 3 K]
Lime stona 1 1 4 1
Common salt 1 1 1 1
Experimental roughages:
Berseem hay {BH) + - - -
Acacia saligna (AS) - + - +
Afriptex nummidaria (AN) - - + +

1, The experimental rations, BH, Berseem hay; AS, Acacia saligna; AN, Atriplex
nummularia; AS-AN, were offered separately.

Both concentrate mixtures were offered to camels at the level of 125
% of maintenance requirements (Farid et al, 1990). In addition to the
concentrates, all camels were fed roughages of different sources ad fibitum.
The control group was offered berseem_hay (BH), while the other three
groups were offered fresh Acacia saligna (AS), Atriplex nummularia (AN), or
Acacia safigna along with Alriplex nummularia (AS-AN, were offered
separately).

Slaughter Data

At the end of the experiment, all camels were slaughtered after 24
hrs fasting. Carcasses were then allowed to chill at 4° C for 24 hrs, and
samples of Longsimus dorsi (LD) and Biceps femores (BF) muscles were
sliced out from the left side of the carcass to evaluate the sensory, physical
and chemical properties of the camel meat.

Sensory Evaluation

Camel meat sampies from the eye muscle (Longsimus dorsi) just
after slaughtering were boiled in tap water for 45 minutes After cooking,
samples were judged for sensory evaluation by serving to nine panelists in
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Maryout Research Station to evaluate aroma, flavour, tenderness, juiciness
and palatability. Each trait was scored on a scale from 1 to 5 representing
the grades of very poor, poor, fair, good and very good, respectively
according to Oawood (1995). Sensory data means were used for statistical
analysis.

Physical analysis and pH

Water holding capacity (WHC) and plasticity of camel meat were
estimated by the method of Wierbicki and Deatharage (1988) using the
following equations:

WHC = A, -A1
Where:
A, = Inner area or plasticity (area of meat after pressing) cm?
Az = Outer area (area of meat plus area of free water after pressing) cm?
Both areas were determined using a planimeter.

Cooking loss % of meat samples was determined after their boiling in
tap water for 30 minutes according to Bouton and Harris (1989). Cooking
loss % was calculated as follows:

Fresh sample weight — Boiled sample weight
Cooking loss % = X100
Fresh sampie weight

Shear force for boiled samples from the eye muscle (LD) was
measured by using the Warmer - Bratzler shear machine to test tenderness.
After cooking at room temperature, three samples (2 cm long X 1 cm width X
1 cm thickness) from each carcass were sheared. Shear force vajues were
determined by the averaging of three samples (Dawoad, 1995). The pH value
of meat was determined by using a pH meter (Portable Digital Waterproof
HANNA Model H1 9025).

Chemical Analysis

Representative samples of Longsimus dorsi and Biceps femores
muscles were taken for determining moisture, protein, fat and ash contents
according to the Association of Official Agricultural Chemists (A O.A.C.,2000).

Statistical Analysis

Results were statistically analyzed by one-way analysis of variance
according to SAS (1995). The sensory and physical trails were staistical
analyzed using the following model.

Yi| = p + Fi + Ejj
Where:
Yij = the observation on the ij" trait,
P = general mean,
Ri = effect due to the i "type of feeding i=1-4,
Eij = randem efror.
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While, the chemical composition was statistical, analyzed using the following
model.
Yij = p+ Mi+ Fj + (MF) ij + eif

Where:

Yi} = the observation on the ij" trait,

v = general mean,

Si = effect due to the i "muscle i=1-2,

Hj = effect due to the | “type of feeding j=1-4,

(MF) ij = effect due to the interaction between muscles and type of

feeding.
eij = random error.
Duncarw's Multiple Range Test was used to compare the

differences amang the four experimental groups.

RESULTS AND DISCUSSION

Sensory Properties

Dala of sensory properties, aroma, flavour, tenderness, juiciness and
palatability of cooked camel meat are presented in Table (2},

Significant differences (P < 0.01) for the aroma, flavor, tenderness
and juiciness were observed between feeding groups. Panelists were able to
detect differences among samples of meat. The meat of camels fed BH and
AN had higher score in meat acceptability than those from the other groups.
The sensory properties of samples from camels fed AS and AS-AN agreed
with those reported by Dawood (1995) However, the values of samples from
camels fed BH and AN groups were higher than those reported by the same
author,

Table (2): Least square means of sensory scores (Flavour, Aroma,
Tenderness, Juiciness and Palatability) for meat {LD) from
camels fed different types of forages.

‘Type of forages’

Itemn BH 5 N FwTT + SE
Flavor 4.33° 3.83° 417" 3.67° 017
Aroma 4.33° 3.50° 4.17° 392° 0.13
Tendermess 4172 3.50° 3.92% 3.67% 0.13
Juiciness 3 83% 3.50% 4.17° 3.50° 0.12
Palatability 417° 3.59° 4.15° 3.69° 0.08

1, 8H, Berseem hay; AS, Acacia saligna; AN, Atriplex nummularia;, AS-AN, were offered
separately. A and b: Means followed by different superscrigts within each row are
significantly different (P < 0.05).

Physical Properties and pH

Resuits in Table (3) show the effect of halophytic plants feeding on
some physical properties of camel meat. Results indicated significant
differences (P < 0.01) in cooking loss (%), shear force (Lb), water holding
capacity (cm®) and plasticity (cm’) due to type of feeding. The range of
cooking loss (40.80 - 42.96%) for the experimental groups indicated that the
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percentage cooking loss of camel meat was close to the range of 40.57 -
43.03% found by Dawood (1985) and higher than {33.23 - 37.95%) that was
reported by Babiker and Yousif (1990). Such diffsrence might be due to type
of feeding, weight at slaughter, age, sex, carcass weight and degree of
fattiness and for cut (shalash, 1988). Meat samples from camels fed BH and
AN groups had higher values in shear force (9.23 and 9.00 Lb, respectively)
than those from the AS, AN groups (8.87 and 870 Lb, respectively). The
present values of shear force were close to results shown by Dawoaod (1995)
and higher than those reported by Babiker and Yousif (1990). The means of
WHC were 10.59, 8.37, 10.89 and 9.58 (cm?), while plasticity means were
2.15, 2.95, 2.65 and 2.68 (cm®) for meat of camels fed BH, AN, AS and AS-
AN, respectively. These results were higher than those reported by Babiker
and Yousif {1990).

Table (3) : Least square means of physieal characteristics [cooking loss
percentage, shear value, water holding capacity and
plasticity) and pH value for meat {LD) from camels fed

different types of forages.
Types of forages'
ltem BH AS AN ASAN t SE

Physical Characteristics:
Cooking loss (%)  42.96° 40.80° 42.16° 4157 018
Shear force (Lb) g.23° 8.87%° 9.00™ 8.70° 0.1

W.H.C (cm?) 10.59° 8.37° 10.89° . 9.58°  0.01
Plasticity (cm?) 2.15° 2.95° 2.65° 268 005
pH value:

pH 5.81° 5.55" 5.74° 58° 0.02

1, BH, Berseem hay, AS, Acacia saligna; AN, Atriplex rummularia; AS-AN, were offered
separately. a, b,c and d: Means followed by different superscripts within each row are
significantly different (P £ 0.05).

The effects of treatments on the pH of camel meat (eye muscle) were
also determined (Table 3). The pH values of camel meat differed significantly
(P< 0.01) by type of feeding. The pH value of camel meat ranged from 5.55
to 5.81. The present values were in agreement with results of Babikar and
Yousif (1990); and Al-Sheddy et af (1999).

Chemical Composition

Results given in table (4) show the chemical composition of fresh
camel meat as affected by both type of muscle and type of feeding. The
moisture content in camel meat showed significant differences (P< 0.01) due
to type of muscle, type of feeding and their interactions. The Biceps femores
(BF) muscle contained higher moisture (74.17%) than Longsimus dorsi (LD}
muscle (69.16%), which could be attributed to high fat content in LD.
Irrespective of type of muscle, the average moisture in camel meat of BH,
AS, AN, AS-AN groups were 73.44, 71.22, 70.81 and 71.23%, respectively.
Results were similar to those reported by Dawood and Alkanhal (1995) where
the moisture values were lower in rib eye [69.555) and higher in leg cut
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{74.57%). Meat of camels fed AN had the iowest moisture content among
muscles than the other experimental groups. The low moisture content of the
AN group meat was due to its higher fat content. The mean of §9.18 and
74.17% for LD and BF muscles, respectively, were lower than the values,
75.09 ~ 78.00 % reported by Shalash (1988); El-Faer ef al(1891), EIl-Gasim
and Alkanhal (1992}, and Al-Sheddy (19289)

Table (4): Least square means of Chemlcal composition of Longissimus
dorsi (L.D) and Biceps femoris {B.F) muscles of camels fed
different types of forages.

Types of forages’ Mean  +SE
Item BH AS AN AS-AN M M T MY
Moisture
LD 7169 69.12° 67.71° 6818° 69.18 0.09 0.12 017
B.F 7520° 73.91° 7332 7428° 7417
MeanT 7344 71.22 70.81 71.23
Protein
L.D 2040° 2207° 2136° 21.98* 2145 011 015 0.21
8 F 2021° 2210° 2033% 2010° 2064
Mean T 20.31 2120 21.73 21.04
Fat

L.D 68" 768 986" 883" 831 0.1 016 023
B.F 349 396 523" 460" 432
MeanT 5.18 6 .46 6.91 672
Ash
LD 108® 110° 109® 101° 106 001 0.02 003
BF 1.10®° 104 1.12° 101" 107
Mean T 1.08 1.06 141 1.01
1, BH, Berseem hay, AS, Acacia safigna; AN, Atriplex nummularia; AS-AN, were offered
separately. M, SE of muscles mean. T, SE of ratios mean. M'T, SE of interaction between

muscles and rations. a, b and ¢: Means followed by different superscripts within each
row are significantly different (P < 0.05).

The Protein content in camel meat differed significantly (P< 0.01) by
type of muscle and type of feeding. The overall means ware 21.45 and
20.64% for LD and BF muscles, respectively. These findings were close to
the 18 - 20% range reported by El-Faer ef at.{1991); El-Gasim and Alkanhal
(1992); and Dawood and Alkanhal (1985) and higher than {18.7%) that was
reported by Kamoun {1985). Also, the present values were in agreement with
those reported (21.63%) by Babiker and Yousif (1990) and Al-Sheddy (1999).

The fat content of camel meat differed significantly (P< 0.01) by type
of muscle and type of feeding. The LD muscle had higher percentage of fat
(8.31%) than the BF muscle (4.32%). There is an inverse relationship
between fat and the moisture content of camel meat. Meat of camels fed AN
had higher fat content in both muscles (9.86, and-5.23 % for LD and BF,
respectively) than the cther groups. Irrespective of type of muscle, the
averages of fat in camels fed BH, AS, AN, AS-AN were 5.18, 6.46, 6.81 and
6.72%, respectively. The present values of fat percentage for fresh muscle
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were higher than those reported by El- Fear et al. (1991); Babiker and Yousif
(1990}, EL-Gasim and Alkamhal (1992); Dowood and Alkamhal (1995); and
Al-Sheddy (1899},

The ash content of camel meat differed significantly (P< 0.01} by type
of feeding, however, the effect of muscle type has no significant effect. The
mean ash of LD and BF muscies were 1.06 and 1.07%. trrespective of type of
muscle, the averages ash of camel meat of BH, AS, AN, AS-AN groups were
1.08, 1.06, 1.11 and 1.01%, respectively. Results were similar to those of
Babiker and Yousif {1990); Dowood and Alkanhal (1995); kamoun (1995);
and Al-Sheddy (1999). These results indicated that although halophytes
contain high % ash they had no effect an ash content of camel meat.

On the basis of these overall data, carnel meat appears to be similar
In chemical composition to other red meats. Comparable resuits were found
for lamb, beef, and veal El-Gasim and Alkanhal (1992). Generally, the
putrient content of camel meat is similar to those reported from other red
meat except that eye muscle {Longsimus dors) and meat of AN group have
higher levels of fat. The differences in chemical composition between camel
meat and cther red meat could be due to a variety of factors, such as age or
weight at slavghter, type of cut and feeding.

According to the present results, the untraditional cancentrate
mixture {UCM) and edible parts of the halophytic plants in feeding growing
camels can be successfully used in feeding growing camels for a period eight
months without adverse effects on their meat quality characterislics.
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