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ABSTRACT 

Forly male camels were used in this Sludy ill Zngazig abalU>ir. Sllarkill Province ill 

a period .from 1 sf oj February till end of June 2004. 

Animals were classifled into jour equal groups (10 of each). Animals oj F1rst group 

were used to s tudy the fnfluence oj lran sportalion method on cortisol level WId /neal 

'quality oj camels. second group w ere used to !'H lltlV the Influence oj preslaughter trans· 

portatioll distance on cortisol leuel and meal (IU(lIiI!l oj camels. 3rd group were used to 

study the injltlence oj pre-slaughter lfansportalioll density on cortisol level and meat 

qtLaliLy oj camels wld 4th group w ere used to sUrdV tile i11fluence qf presl.aughter han· 

dling on corttsol level and meat quality q{ cw ne/s. The resull obtained showed lIwt 

camels w hich were transported by walking 10 abattoir had a lower cortisol level tllWl 

that transported by a vehicle. Also meat qf walked camels were better than (1101 tralls

ported by a vehicle. 

Camels which were transported beJore slalltlhlering Jor short distance had lower 

cortisol level and better meat quality than thaL tl"(l/lsportedjor long dLstance. 

Comels which were (rCUtSported irtdiuiduallv had a lower carUsol level and better 

meal quality than that transported In group. Animals which were gently hOIldled had 

a IOlUer cortisol level and better meat Quality 1/1(111 'hut roughly handled_ In conclusion 

attention should b€ paid (0 camels during lransporto1ion. hartdling before slaughtering 

Jar obtaining good quality meat. 

INTRODUCTION 

1 

The camel (camel us dromedarlous) bas always pl ~tyed a major socia-economic role In post

oral socleiJes of arid and semiarid zones of Africa and Asia. In fact. most of these socleUes have 

been camel-based ones where camel ownershIp (s prestigious and a sign of wealth and power. 
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Camel not only survived for drought but continued reproducing and producing nourishment for 

millions of human beings. 

Much concern for the welfare of fa ml anima l during long distance transport as It involve long 

periods without water and food and extreme ten lperalun~. TIle length of Journey might compro

mise the welfare of the a nimal transportation include ~evera1 aspects that can cause welrarc 

problems. Inj ury during handling and motion , hunger and thirst due to water and food restric

tion, thennal and phys ica l discomfort due to Inclde<\ua lc ventilation space and vehicle (11oUon, 

fear and di s tress due to handling, confinement and expos ure to novel stimulus a nd behaviou r 

reslrlcUon due to confinement and veh icle mollon (Vlllarroel et a)., 2001). 

An anima l may be subjected to various s lres...">Ors during transport (0 a n abattoir. dUling hold

Ing and movement at the abattoi r a nd during the slaughter process, animal welfare consldera

Uon dictate that every effort should be made to minimize these stressors, addlUonally there arc 

sound economic reasons why s tress prior to s laugh tc.· should be minimized as there Is a wealU) 

of eVidence that stress Is on factors contributing to llIea l quality problem such as dark r:uUlog 

meat (Leo!link et a1.. 2(01) , tra nsportation and handling before slaughter can adversely aIred 

the carcass s uch as Its pH, colour. texture (Gallo. et al " 2003). 

this study examined the Influence of some managerl<.ll factors affecting on cortisol level and 

meat quality of camels as follows: 

1- Influence of lransportaUon method on cortisol level and meal quality of camels. 

Ii- Influence of preslaughter transportation distunce on cortisol level and meat quality of 

camels. 

III· InOuf'I _lce of preslaughter transportation dens ity on cortisol level and meat qua lily of 

camels. 

Iv · Influence of preslaughler handling on COLiisol level and meat quality of camels. 

MATERIALS AND METHODS 

ThiS s tudy was carried out In abattoir at Zagazlg City from the peliod or 1st F"ebrualy to cod 

of J une 2004. Forty maJe camels were used In this study and classified Into equal four groups 

(each group 10 camels), 

1· First group: were u sed to study the influcnce or the transportation method on corUsol lev

el and meat quality of camels, five of them we re exposed ror wa lking to abattoir while the 

remaining five camels were transported by cars. 
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2- Second group: camels In this group were Ils(·cl 10 s tudy the innu(?nce of transportation 

distance on cortisol level and mea t quality of <"<-ullds. fi ve ·of the m w(::re exposed Is s h ort 

transport dis tance (Jess Ihan 2 kmJ. while o ther nvc were exposed to long transporl dis

tance (over 50 I<m) . 

3- Third group: were used to study influence of prcslaughter transportation dens ity on corti . 

sol level and meat quality o( camels. rive of thelll were exposed to trans porlallon witbln 

group (more than two animals in one vehicle) while Ihe other five anImals were exposed to 

Individual trans portaUon. 

4- Fourth group: ten camels were used to s tudy Ihe influence of pres laughter handling on 

corllsollevel and meat quality of camels. live of Ihem were roughly handled at abattoir and 

dld ·ll! lake a period of rest before s laughtc,·ing. Wh ile the oth er five were exposed 1:0 resl !llg 

period about 30 roln. and gently handled bel are 1'iallghtering . 

Collection of blood samples: 

The blood sampJe..c; were col lected Immediat.ely after .c; laughtering before dressing In H vial con

tainIng heparin as anticoagulant, then the samples were centrifuged at 3000 r.p .ru fur 10111111 . 

The obtained pJasma were stored at -20oC till USI!!/.! "5 recommend by Cockram aod Co:rler 

(1991) . 

Estimation of plasma cortisol: 

The leve ls of cort.lsol were detected In Cen tral Laboratory at Vacuity of Vel. Med .. z.agazlg 

Un\v .. u Sil1g ELIZA technique (Redbo. 1993). 

Collec tion of meat sam.ples: 

Meal S<Hllples (100 gm) were collecled from s laughlered a nd eviscerated camel aod aU sam

ples were collected and wellluenUficd In a ste rile polye thylenc bag and transferred as quickly as 

possIble In an Insulated Ice box to lab. Where they examined for pH and bleeding. Sanz et 01. 

(1996). 

Examination of meat for pH: 

For measuring the pH of meat the pH meter was u sed accord ing to Pearson (1984) . 
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Examination of meat for bleeding: 

This carried out by chemical meUlOd (Reder's tcs t! as fccommcnded by Gracey (19B6) . 

The obtained results were statistically analysecl cHTording to Snedecor and Cochran (19BO). 

RESULTS AND DISCUSSION 

Concerning the Influence of transportatlon method on mean level of cortisol and meat quality 

of camels as shown In Table (1). It Is clear that C(lmc1s which were walked to abattoir had a lower 

corUsollevel 08.5±2.5l nglLl than which were transported by a car (25.6±2.82 ng/ml). 

Also lrans porlaUon by a ea r increase th e pH of meal (6.01±O.02) while in walked can)els II. 

was (5. 7±O.O I) . 

The percentage of well-bled meat was highe r in camels which we re walked belore slaughtel1ng 

to abattoir than which were transported by a car. H was belJeve that lransportatIon cons ider as 

stress factor aITectlng meat quality of camel as s uggested by ma ny a uthors (Nanni costa et al .. 

2003 and ViUarroel et aI., 2003) . 

Table (2) shows that the inOucnce of pres illughicr transport distance on corUsol level and 

meat quality uf camels. Camels Wl1ich were tnmsporlcd in shari. di~lanr;e had a lower co rUsol 

level (25.1±2.5 ng/m!) than Ulat which were transporl ror a long distance (33.5±3.S ng:lml) . The 

pH of meat was lower In carcass of camels which were Iransported for shor:-t distance (5.7±O.Ol/ 

than which were transported for I O~lg distance (6. I±O.02). 

It Is cle<ar that camels which were transported in a long distance had high level or cortisol 

which increases hepatic glycogenolysis and glueoneognes[s. Thus decrease the level of glycogen 

during rigor mortis wich decrease level of lacllc acid and Increase the pI-I of meat. The obtained 

results arc agree with the findings of Leoslnk et aI. (2001) aod Gallo et la. (2003) . 

Also the percentage or well bled meat was higher III ('arcass of camels which were transported 

for short. dista nce (80%) than oUler that were trallsportcd 10" long distance (40%). 

TIlis resuh l\lay be due to Ulat camels In long lmnsportation dis ta nce were exhausted thus 

bleeding was weak. 

Studying the innuence of preslaughter transportation denSity on cOliJsollevel and meal quali

ty of camel:" as s hown In Table (3). 

The mean level of cortiso l was (20.2±2.55 ng/mll In ~amels whl<.:h were trdosported Indivldu · 

ally (plale II while It was 28.5±3.l2 ng/mlln camels were transpOlted [n group either from tile 

same specle~ or oUler species (Plate 2). 
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Regarding to meat qua lIty In rela tlon to transportation density , the !'!leat of camels which were 

transported Indiv1duaJly was better lhan thai which \VC I-e tra ns pOI-ted in group as shown In pH 

and well bled meat In Table (3) and th is may be due 10 high level or corUsoL These resu lt s are In 

agreemeot with reported by Honkavaaum et al. (2003). 

Table 141 s hows that the inOue oce of prcshlUghte r handling on cortisol level, meat qualHy of 

camels, 

The mean level ·of cortisol in gen tle handling {'i llllc\S was (2 L5±2. 1 ng/mlJ while II was 

35.5±3.2 n g/ mlln roughly handled came ls. 

ThIs difference d ue to effect of rough handling on pilllltClry gland and secret more co/'II501 as 

recorded by GrandJn (1997). 

111e meat quali ty o f camel s which we re genlly 11<1 11(lIed was bette r tha n ca mels whi ch were 

roughly handled. 

The pH of meal of gently handled ca mels was lowe!' (5.7±O .OtJ than rOlJghly handled camels 

t5.9±O.021. 

The eleva tion of pH in roug h hand li ng due to a n i nc rease in glycogelllysis hy corUsol as s ug· 

gested by Warrlss (1990). 

The percentage of well bled mea t was much high er in genlle handled camels (80'}n) thal 

roughly handled came ls (20%). 

This may be due to exha ustion of camels due to rOll gh lJand llng. So the bleedIng was weak, 

In conclusJon the s uitab le and comfort method or tra nsportation s hould be used In camels. A 

gentle handling at a battoir is necessary for obtaini nJ,! good qua lity meat. So Improving manage~ 

men t during tra nsportation and slaughtering or camels Is recommended. 
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Table (I): Influence of transportation method on cortisol level and meat 
quality of camels. 

Variable Walked camels Camels were 
transported by a car 

Cortisol (ng/ml) IS.S±2.SI" 2S.6±2.82' 

IpH S.7±0.01 601±0.02 
Bleedingjlercentage 

Well bled 60% 50% 
Moderate bled 40% 50% 
1// bled 0.0% 0.0% 

Means with dlrrerent superscripts In each row are different at level (P:sO.05). 

Table (2): Influence of preslaughter transportation distance on cortisol 
I I d I f J eve an meat qua \ty 0 came s. 

Variable Short transport Long transport 
distance distance 

Cortisol (ng/ml) 2S.I±2.S9" 33. S±3.S' 
PH S.7±0.01 6 .1 ±0.02 
Bleeding percentage 

Well bled SO' 40" 
Moderate bled 20' 60' 
1// bled 0.0 0.0 

Means with different superscripts In each row are different at level (P:SO.05). 

6 
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Table (3): Innuence of transportation density on cor tisol level and 
meat quality of camels. 

Variable Individually 
trans orted camels 

Group transported 
camels 

Cortisol n ml) 20.2±2.55 28 .S±3.12' 
H S.8±0.01 5 .99±001 

60' SO' 
Moderate bled 40 50' 
III bled 0.0 0.0 

ferent Means with different superscripts in each row are dif at level 
(p~0 .05) . 

Table (4): Innuen ce of preslaughter handling On cor tiso l level and 
meat uali of camels. 

Variable Gentle handlino ROil gil handli'!&. 
Corti sol n ml 2!.5±2.! 3 S.5±3.20' 
PH 5.7±0.01 5.9±0.02 
Bleedin ercenta e 

Well bled 80' 20" 
80' 
0.0 

Moderate c:.bl:.:e.::d __ -+ _ __ ~2c:.0:--__ --iI-_ _ 
11/ hied 0.0 

Means with different superscripts in each rOW are di 
(P~O.OS) . 

frerent at level 

7 
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Plate (1): Camel was transported individually. 

Plate (2): Camel was transported in group. 
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