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ABSTRACT  
Background: The one-humped camel is the most useful animal in the arid and semi arid regions, where it represents an essential source of 
meat and milk. However, the environmental conditions such as high ambient temperature can affect the physiological and the performance 
of animal in these areas. There is a little information on effect of season on physiological, hematological and meat quality parameters of 
camel in Algeria. Objective: The present study was conducted to investigate the effect of season on some physiological, hematological and 
meat quality parameters of adult one humped camel. Methodology: A total of thirty humped camels ranged between 5-7 years age studied. 
Rectal temperature was recorded using an electronic thermometer, heart rate, by auscultation of the heart area with a stethoscope and 
respiratory rate was determined by counting respiratory movements of flank area. Blood constituents were determined with an automatic 
hematological analyzer and muscle pH was measured by a portable pH meter. Drip loss was calculated from the difference in muscle weight 
before and after storage and cooking loss was determined as the difference in weight sample before and after cooking. Results: The results 
showed that, rectal temperature decreased significantly during winter as compared to the other seasons. However, heart and respiration rate 
were not affected by season. The seasonal variations in red blood cells counts, hemoglobin concentration, mean corpuscular volume, mean 
corpuscular hemoglobin concentration, white blood cells counts and granulocytes were significant. Red blood cells counts and hemoglobin 
concentration were significantly higher during winter compared to summer season. The highest value of mean corpuscular volume and the 
lowest value of mean corpuscular hemoglobin concentration were observed during summer. Total white blood cells was significantly lower 
during spring than winter season. The highest value of granulocytes was recorded during winter season. The drip loss, temperature of muscle 
at 24 hours and at 48 hours postmortem were significantly higher during summer. However, no significant effect of season was found in 
muscle pH and cooking loss. Conclusion: These results indicate that, the season had a significant impact on some physiological parameters, 
blood constituents and meat quality of the camel. 
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INTRODUCTION 

 
The camel is a multipurpose livestock species of great economic importance due to the benefits provided by 

camel products which is a major source of livelihood for the pastoralists in the arid and semi-arid lands [1; 2].  
The dromedary camel (Camelus dromedaries) is a good source of meat especially in areas where the 

climate adversely affects the performance of other meat-producing animals; this is because of its unique 
physiological characteristics, including a great tolerance to high temperatures, solar radiation, water scarcity, 
rough topography and poor vegetation [3]. For that, numerous energetic adaptations have evolved that attenuate 
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the animal’s response to hot environmental which may limit its ability to cope with specific types of 
environmental effects [4]. Therefore, heat tolerance and adaptation capacity to hot environments have been 
evaluated using physiological parameters including respiration, heart rate, body and skin temperatures [5]. 
Moreover, the variations on hematological parameters during different seasons of the year might have an 
important role in adjusting the different functions of the animal's body with less physiological efforts [6]. For 
this reason, the study of blood constituents is important for assessing the health and the physiological status of 
animals [7]. On the other hand, adverse seasonal conditions can potentially affect animals and consequently, 
influence their carcass and meat quality characteristics [8]. Seasonal high temperatures may affect muscle 
glycogen level and subsequent ultimate pH, which could present one of the significant factors that cause 
deterioration of meat quality characteristics [9].  

Algeria is the largest countries in the Africa, where camel are inevitably exposed to adverse climatic 
conditions such as high or low temperatures, that represent an additional pressure to animals during pre 
slaughtering.  Limited works have been carried out to assess the effect of season on meat quality, physiological 
and hematological parameters of camel in Algeria: therefore, this study was designed to evaluate this effect. 

 
MATERIALS AND METHODS 

 
1.Study area: 

This study was conducted at El Oued municipality slaughterhouse in the southeast of Algeria, which located 
at latitude 33° 22’ 06’’ N and longitude 6° 52’ 03’’ E. 
 
2.Animals: 

A total of 30 healthy males camels (Camelus dromedaries), 5-7 years of age were sampled. The animals 
were exposed to the same pre-slaughter handling and transportation processes (walking for 2 Km) and 
subsequently held in a lairage for 10-12 h. Ten camels were slaughtered at each season of the year 2015, winter 
(Jan-Mar), spring (Apr-June) and summer (July-Sept). The average live weights were 141-330 kg. Animals were 
slaughtered and dressed following routine commercial slaughterhouse procedures according to Halal methods. 
The ambient temperatures on slaughter days ranged between 15 °C and 37 °C.  
 
3.Sampling and measurements: 
3.1. Physiological parameters: 

Rectal temperature was recorded just before slaughter with a clinical thermometer by inserting in the 
rectum for 2 minutes. Heart rate (beats/min) was determined by auscultation of the heart area with a stethoscope. 
The respiratory rate (breaths/min) was determined by counting the frequency of flank movement per one 
minute. 
 
3.2. Hematological parameters: 

Five (5) ml of blood samples from the jugular vein of each were collected in tubes containing EDTA as 
anticoagulant. The samples was kept refrigerated until arrival at the laboratory for immediate measuring of 
hematological parameters including red blood cells (RBC), hemoglobin (Hb), hematocrit (PCV), mean 
corpuscular volume (MCV), mean corpuscular hemoglobin concentration (MCHC), mean corpuscular 
hemoglobin (MCH), white blood cells (WBC), lymphocyte (LYM), monocytes  (MON),  granulocytes  (GRA) 
and red cell distribution width-SD (RDW-SD).  

These parameters were analyzed with an automatic hematological analyzer (Orphèe Mythic 18, 
Switzerland). 
 
3.3. Parameters of meat quality: 
3.3.1. Muscle samples: 

The Longissimus thoracis (Lt) muscle of the left and right sides were removed from each carcass within 20 
min post slaughter. Samples were kept in zipped plastic bags in an insulated box, then transferred to a chiller (4-
6 °C) and kept for 48 h before running water holding capacity (WHC) measurements. 
 
3.3.2. Muscle quality measurements: 

Measurements pH (24, 48 hr postmortem) of Lt muscle from each carcass were recorded using a portable 
pHmeter (Hanna waterproof).  

The drip loss [10] was determined on meat samples of each carcass, free of external fat and connective 
tissue; at 48 h after slaughter The samples were hung by a nylon cord in a plastic bag, ensuring the meat had no 
contact with the juice in the bag. The drip loss is expressed as percentage of weight loss after 48h (Drip loss 48 
h) of storage at 4 °C on a refrigerated chamber, from the moment of muscle deboning.  

The cooking loss was determined by method as described by Honikel [10] with light modifications reported 
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by Kadim et al. [11]. Meat samples prepared in the shape of a cubicle were put in polyethylene bags and placed 
in the water bath. After cooking for 90 min at 70 °C, the samples were cooled at ambient temperature. After 
equilibration, the samples were taken from the bags, blotted dry and weighed. The cooking loss was expressed 
as the percentage of the initial sample weight [11].  
 
3.4.Statistical analysis: 

Statistical evaluations were performed using SPSS software (Version 16). The effect of seasons on 
physiological responses, hematology blood parameters and meat quality were analyzed by one-way analysis of 
variance (ANOVA). Group means were compared by the independent-samples T test or Mann-Whitney test 
after evaluating of normal distribution. The Pearson’s test of correlation was used to interpret the relationship 
between different parameters of this study. All data are presented as means ± standard deviation. Values of P 
<0.05 were considered as the limit for statistical significance in all tests. 

 
Results: 
4.1.Metrological parameters: 

The mean of ambient temperature during the experimentation was 24.16°C (table 1). The highest value of 
ambient temperature was recorded during summer, while the lowest was registered during winter. This result 
indicates that the climate is typically semi-arid. 
 
Table 1: Seasonal variation of ambient temperature during the experimental period 
Parameters Season Mean±SD Effect of  

season 
(P-value) Winter 

(n=10) 
Spring 
(n=10) 

Summer 
(n=10) 

Ambient 
temperature 
(°C) 

16.80±1.31a 22.20±6.74b 33.50±1.95c 24.16 ± 8.12 0.000 

SD= Standard Deviation 
Means in the some row are significantly different (P >0.05). 
a,b Means with different superscripts within a row are significantly different (P<0.05) 
 
4.2.Physiological parameters: 

The season (table 2) had a significant effect on the rectal temperature (p<0.05). The rectal temperature was 
significantly lower in winter than spring or summer (36.75 vs 37.34 and 37.5°C). However, the heart and 
respiratory rate were not affected by the season (p>0.05). 
 
Table 2: Effect of season on physiological parameters  

Parameters Season Mean±SD  Effect of  
season  
(P-value) 

Winter 
(n=10) 

Spring 
(n=10) 

Summer 
(n=10) 

Rectal 
temperature 
(°C) 

36.75±0.65a 
 

37.34±0.50b 37.50±0.79b 
 

37.19±0.71 0.042 

Heart rate 
(beats/min) 

43.60±10.51 44.90±10.90 37.60±7.36 42.03±9.92 0.220 

Respiratory 
rate 
(breaths/min) 

9.70±2.11 12.30±3.88 12.40±4.71 11.46±3.82 0.205 

 
SD= Standard Deviation; Means in the same row are significantly different (P >0.05). 
a,b Means with different superscripts within a row are significantly different (P<0.05) 
 
4.3. Hematological parameters: 

RBCs count, Hb concentration, MCV, MCHC varied significantly (P<0.05) with season (table 3). However, 
PCV, MCH and RDW did not changed with season (p >0.05). The mean values of RBCs count and Hb 
concentration determined during summer were significantly lower than those marked during winter. 
Significantly, highest mean value of MCV was noted during summer. The overall mean of MCHC registered 
during summer was lower than that obtained in winter and spring. Significantly, high (p< 0.05) TWBCs count 
was registered during winter than spring. Similarly, granulocytes mean value was significantly higher during 
winter than those obtained in summer and spring.  While, no seasonal variations were noted in lymphocytes and 
monocytes mean values. 
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Table 3: Effect of season on blood hematological parameters of camel 
Parameters Season Mean±SD Effect of  

season (P-
value) 

Winter 
(n=10) 
 

Spring 
(n=10) 

Summer 
(n=10) 

R.B.Cs.(×106 μL-1) 9.10 ±1.65a 8.53±1.10a 7.31±1.74ab 8.31±1.65 0.042 
Hemoglobin (g/dl) 13.33±2.44a 12.82±1.45a 10.84±2.66ab 12.33±2.44 0.047 
PCV (%) 29.22±4.89 27.77±3.57 26.25±6.06 27.74±4.93 0.419 
MCV (fl) 32.20±1.27a 32.60±2.51a 35.91±1.22b 33.57±2.40 0.000 
MCHC (g L-1) 45.61±2.45a 46.46±4.10a 41.25±1.42b 44.44±3.62 0.001 
MCH (pg) 14.86±0.60 15.09±0.86 14.80±0.32 14.85±0.63 0.350 
Red cell distribution width 
(RDW) (%) 

16.40±1.19 16.11±1.65 16.74±2.49 16.41±1.81 0.752 

Total W.B.Cs (×103/ μL) 20.96±6.34a 13.47±2.22b 16.65±4.87ab 17.02±5.58 0.006 
Lymphocytes(×103/ μL) 4.78±6.55 2.39±0.70 3.76±2.26 3.64±4.00 0.423 
Monocytes (×103/ μL) 3.62±2.04 2.62±1.25 2.95±1.84 3.06±1.73 0.438 
Granulocytes (×103/ μL) 12.56±2.76a 8.47±2.08b 9.97±2.12b 10.33±2.84 0.002 
Lymphocytes(% ) 19.30±17.13 18.09±5.15 21.80±8.86 19.73±11.23 0.766 
Monocytes (%) 17. 89±9.40 19.20±7.61 16.51±6.91 17.86±7.84 0.759 
Granulocytes (%) 62.80±15.46 62.69±9.42 61.70±11.48 62.39±11.95 0.976 

SD= Standard Deviation; Means in the same row are significantly different (P >0.05). 
a,b Means with different superscripts within a row are significantly different (P<0.05) 
 
4.4. Meat quality:  

The season had a marked effect on some muscle characteristics of meat quality (table 5) such as muscular 
temperature and drip loss (p<0.05). The mean values of muscular temperature (TM1 and TMu) measured during 
summer season were the highest one compared to the other seasons (P< 0.05).  

Drip loss mean value was significantly lower during winter than during spring.                                                                                                 
In contrast, there was no effect due to season on pH and cooking loss (p>0.05) (Table 3). 
 
Table 3: Effect of season on characteristics values of Longissimus thoracis muscle  

Parameters Winter 
(n=10) 

Spring 
(n=10) 

Summer 
(n=10) 

Mean±SD Effect of  season 
(P-value) 

pH1 (24h) 6.20±0.26 6.05±0.20 6.02±0.14 6.09±0.21 0.119 
pHu(48h) 6.04±0.28 5.83±0.19 5.87±0.17 5.91±0.23 0.110 
TM1 °C(24h) 11.67±1.25a 11.59±2.79a 14.29±2.57b 12.51±2.57 0.022 
TMu °C(48h) 11.00±1.99a 12.16±2.22a 14.57±2.06b 12.57±2.52 0.003 
Drip loss % 3.90±0.73 a 4.45±1.70 b 6.03±2.64ab 4.79±2.02 0.044 
Cooking loss % 30.95±6.79 33.62±2.65 35.98±2.56 33.51±4.78 0.058 

SD= Standard Deviation 
Means in the same row are significantly different (P >0.05). 
a,b Means with different superscripts within a row are significantly different (P<0.05) 

 
Discussion: 
5.1.Physiological parameters: 

The rectal temperature was in good agreement with those of Mohammed et al. [12], El-Harairy et al. [13], 
Abdoun et al. [5], Bouâouda et al. [14] and El Allali et al. [15] who reported season had a significant effect on 
rectal temperature. This suggests that in camel, the daily body temperature rhythm is controlled by a complex 
mechanism. 

The increase in rectal temperature during the hot summer conditions may minimize temperature gradient 
between the body and the environment, that resulted in reduce of body heat gain [16; 14], this could minimized 
the heat-stress on animals [13]. 

The mean of rectal temperature was within the range reported by Souliem et Barhoumi [17] (34-42 °C). 
In this study, the heart and respiratory rates did not differ between seasons (p>0.05) in accordance with 

those of Abdel-Samee and Maraai [16]. This finding might be due to adaptative physiology of camels to the 
environmental conditions.  In contrast, El-Harairy et al. [13] reported a significant effect of season on heart and 
respiratory rates, while mean values of heart and respiratory rates were lower during winter than summer.  

The raise in respiration rate at high ambient temperatures does not significantly increase evaporation or loss 
of water (compare the panting in the dog) [18].  

The overall mean value of heart rate (42.03 beats/min) was within the normal physiological range for this 
specie [17]. However, the overall mean value of respiratory rate (11.46 breaths/min) was lower than that 
observed by Mohamed et al. [12] (13.61 to 14.52 breaths/min). These differences could be attributed to the 
environmental variations. 

The respiratory rate decreases in the dehydrated dromedary with an increase of the partial blood pressure of 
carbon dioxide and reduction in that of oxygen [19]. 

A significant positive correlation (r=0,490) was observed in the present work between ambient temperature 
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with rectal temperature values. This finding was in accordance with those of Bouâouda et al. [14] and Allali et al 
[15].  

Besides, a moderate positive correlation (r=0,194) was observed between ambient temperature with 
respiratory rate values. This result agreed with Kelly [18] who reported that respiratory rate increase very little 
with increase in ambient temperature in camel unlike other domestic animals that respond to hot environment by 
increased respiratory rate. 
 
5.2. Hematological parameters: 

The RBC count decreased significantly during summer compared to winter season (7.31 vs 9.10×106 μL-1) 
respectively, similarly to those obtained by Amin et al. [20] , Badaway et al. [21] and Babeker et al. [22].This 
can be due to the half-life and survival time of red blood cells during dehydration. Also, the lower mean value of 
The RBC count during summer may be due to nutritional deprivation in this season. This result was not in 
agreement with those obtained by Aichouni et al. [23], Harairy et al. [13] and Babeker et al. [22]. These authors 
reported a significantly lower RBC count during winter season. In contrast, El-Harbi et al.[24] and Salman and 
Afzal [25]  showed that the season did not affect the total red blood cells count (P>0.05). 

The RBC count was within the range reported for Algerian camels [26]. The RBC overall mean count 
accords with other results reported by Al-Busadah  [27] 5.1-9.1 106 μL-1, Bogin [28] 6-9.2×106 μL-1, El-Harbi et 
al .[24] 8.90-10.55 106 

μL-1, Farooq et al. [29] 4.3-12.4 ×106 
μL-1 and Hussein  et al.[30] 7.85-12.57 106 μL-1). 

However, the mean value of RBC reported in the current study was low than the previous report of Hussein et 
al. [31] in Saudi Arabia (10.66-16.16×106 μL-) 1. 

The mean value of Hb in current study was significantly higher (P<0.05) in winter than summer season. 
This result is not in accordance with other work [23; 20; 22; 24]. Similarly, the result of the current study 
disagreed with El-Harairy et al. [13] who reported that the Hb mean value was significantly higher during 
summer and autumn than winter. The overall mean of  Hb found in the present work was in range as compared 
to other levels reported by Al-Busadah [27] 9.2-14.1 g/dl, Bogin [28] 8-16×106 g/dl and Farooq et al. [29] 7-17 
g/dl . In contrast, the  mean value of Hb obtained  was lower than that showed by Aichouni et al. [26] 14-15 
g/dl, El-Harbi et al. [24]14.20-15.20 g/dl and Hussein et al. [31]12.79-17.34 g/dl. 

In current study, no significant difference (p > 0.05) was observed in packed-cell volume (PCV) values. 
This finding was consistent with the results of other authors [23; 20]. However, Babeker al. [22] and Badaway et 
al. [21] reported that the PCV decreased significantly (p<0.05) during summer. 

The PCV count obtained in the present study was within the range that reported by Aichouni et al. [26] 27-
35%, AL-Busadah [27] 23.6-30.1 %, Bogin [28] 24-35%, Farooq et al. [29] 22-67% and Hussein [30] 22.62-
33.63%. 

The season significantly influenced both MCV and MCHC values (p<0.05). Besides, no differences 
between seasons were found on MCH levels (p>0.05). The overall mean of MCV increased significantly during 
summer season than winter or spring (p<0.05). The observed increase in the MCV might be explained by the 
negative correlation between the size and count of erythrocyte suggested by Holman [32]. This result was not 
agreement with that obtained by Aichouni et al. [23] who reported that the MCV was significantly higher in 
winter compared to summer (41.02 vs 34.49 fl). Also Amin et al. [20] and Babeker et al. [22] reported a marked 
effect of season on MCV values, which it was lower during summer, while Salman and Afzal [25] found that 
MCV was significantly lower in winter than summer. 

However, MCHC mean value was significantly lower in summer compared to other seasons. This result 
disagreed with Babeker et al. [22] who mentioned that MCHC increases during summer season. Similarly, This 
finding was not consistent with the results of Aichouni et al. [23] and Amin et al. [20]. These authors did not 
found a significant effect of season on MCHC values (p>0.05). The significant variation on MCHC values in 
this study could be due to the marked fluctuation of Hb, which it was significantly higher during summer than 
spring or winter season.  

The season did not affected the MCH and Red cell distribution width (RDW) levels (p>0.05); these findings 
might be attributed to the steady state of both erythrocytes count and hemoglobin concentration throughout the 
different seasons. To our surprise, MCH, RBC count and Hb do not exactly show the same tendencies. These 
results were not in accordance with those of Aichouni et al . [23] and Amin et al. [20] who reportde MCH levels 
were higher in the cool than the hot season. 

The mean values of MCV, MCHC and MCH reported in the current study were within the ranges of 
Algerian camel reported in the previous report of Aichouni et al. [26],  which were in the order of (31.5-48.5); 
(40-57.6 g/L-1) and (15.5-21.4 fl), respectively. 

The TWBCs mean value was significantly lower during spring than winter (13.47 vs. 20.96×103/μL). This 
result was in good agreement with Badaway et al. [21] who reported that TWBCs  increased during winter. This 
finding could be due to an improvement in the health status of animals in spring season.  Howeve,r there was no 
significant variation (p>0.05) on TWBCs count between winter and summer season, which was in good 
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agreement with those obtained by Aichouni et al. [26] and Salman and Afzal [25]. In contrast, Babeker et al. 
[22] and  Zeidan and Abbas [33] reported increased TWBCs counts during summer than winter season. 

The observed increase (p<0.05) in granulocytes counts during winter than spring or summer season might 
be due to the improvement of the nutritional status of camels during winter season (animals receiving a higher 
food intake due to the development of the Sahara vegetation cover). 

The values obtained in this study for TWBC and granulocytes counts were comparable to those reported by 
Aichouni et al. [26] while the percentage of lymphocytes and monocytes obtained were not in accordance with 
theirs results. 

No significant seasonal variations in lymphocytes and monocytes in our study, in contrast with those 
reported by Amin et al. [20] and Badaway et al. [21] for lymphocytes but in accord with those observed by these 
authors for monocytes. 

The correlation between the RBC and MCV could be due to hypotonic and hypertonic of RBCs to absorb 
water and hemolyze before their RBCs membrane can accommodate the change [34]. The camel erythrocytes 
are oval shaped and non-nucleated which resist osmotic variation without rupturing; these cells can swell to 
duplicate their initial volume following rehydration [17]. This finding was in good agreement with that obtained 
by Holman et al. [32]. In the present study, Hb was highly positive correlated with PCV and MCHC, but highly 
negative correlated with MCV. These results could be attributed to the concomitant increase or decrease in Hb 
concentration with PCV and MCHC values. The MCHC highly negative correlated with MCV while highly 
positive correlated with MCH; this finding can be explained by the same tendencies of   MCHC with MCH. In 
contrast, the MCHC had an opposite trend with MCV.  Where MCHC (g/dL) = {Hemoglobin (in gm/dL) × 100} 
/ {Hematocrit (in %)} and MCH pg (picogram) = {Hemoglobin (in gm/dL) × 10}/ {RBCs count (in million 
/uL)}. Hover the MCHC and MCV have always an inverted tendency MCV fl (femtoliter) = {Hematocrit % × 
10}/ {RBCs count (in million /uL)}. However, lymphocyte, monocytes and granulocytes were highly positive 
correlated with TWBC changes in the population of white blood cell types in response to stressors. Similar 
findings with neutrophiles and lymphocytes in stressed animals are associated with changes in WBC trafficking 
and release from the bone marrow by elevated concentrations of glucocorticoid from the adrenal medulla [35]. 
This is similar with the significant variations in WBC affected by season that there was a tendency toward 
increasing the number of WBC with lower ambient temperature of season in the present study. 
 
5.3. Meat quality: 

The obtained results showed that, muscular temperature at 24 and 48 hours postmortem increased 
significantly (P<0.05) during summer compared to other seasons. This may probably be due to high ambient 
temperature during summer season. This interpretation is supported by the significant positive correlation 
(r=0.490) observed in the current study between the ambient temperatures and rectal temperature values.  

Also, the drip loss was significantly higher (P <0.05) in the muscles collected during summer than winter 
season (Table 3). This finding agreed with that of Arabi et al. [36] who showed a lowest (p <0.05) WHC mean 
value  during  summer attributed to the fact that camels withdraw water from the muscles be stored in the hump 
fact. Similarly, this result was in good agreement with Wal et al. [37], who found that a standardized stress 
decreased the water-holding capacity of the meat. This indicates that the early postmortem metabolism is of 
great importance for the development of drip loss.  

During the summer months, heat stress and excitement just prior to slaughter can affect the postmortem 
metabolism of muscle and subsequent meat quality characteristics such as color and texture [38].  

Drip loss is a result of shrinkage of the myofibrils due to postmortem drop of pH and attachment between 
thin and thick filaments at the onset of rigor mortis and denaturation of myosin [39]. 

This present work showed clearly that the drip loss increased when muscle pH decreased. This result was in 
good accordance with the results of Abril et al. [40] who reported meat of high pH had a lower drip loss juice 
than the one of low pH.  

The mean of drip loss found in current study was lower than that showed by Suliman et al. [41] 6.95 % for 
camel Longissimus dorsi muscle at 5-6 years of age. 

In the present study, the season had not a significant effect on the cooking loss (p>0.05); this finding was in 
good agreement with that reported by Chulayo and Muchenje [42] for lambs. In contrast, Kadim et al. [43] 
found that the cooking loss was significantly (P<0.001) higher for cool season samples (26.01%) than from hot 
season samples (19.75%) in the cattle.  

The mean of cooking loss in current study was higher than the values showed by Kadim et al. [11]; 22.42 % 
, Kadim et al. [44]; 22.00 %  and Kadim et al. [45]; 24, 7%  for camel Longissimus thoracis muscle at 5-10 
years of age. 

However, this value was comparable to the ones reported by Suliman et al. [41] 6.95 % for camel 
Longissimus dorsi muscle at 5-6 years of age; 32.34%. But this value was lower than that showed by Babiker 
and Yousif [46] for camel Longissimus thoracis muscle at 5 years of age; 38 %. 

According to our results, the season had no significant (p>0.05) effect on the measurement of muscle pH of 
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camel at various times postmortem. These results  were  not in accordance with that of Abdelhadi et al. [47] in 
the same muscle at 2-3 years of age,  who reported that the muscle pH increased significantly (p<0.05) in 
autumn than in winter or summer season. However, Arabi et al. [36] reported a highest pH value (p<0.05) on 
camel meat during summer season. The mean value of pHu in current study was higher than the one reported by 
Kadim et al. [11]; 5.71, Kadim et al. [44]; 5.65, and Kadim et al. [45]; 5.75 for camel Longissimus thoracis 
muscle at 5-10 years of age. In contrast this value was comparable with that obtained by Abdelhadi et al. [48] 
who reported a mean value of pHu around 6.10 for camel Longissimus lumborum muscle at 2-3 years of age. 

The high muscle pHu in the present study could be due to low stored muscle glycogen. In fact, camel 
muscles have different fibers properties compared to bovine which may result in high pH values [47]. The 
ultimate pH value of meat is the result of combination of many factors including pre-slaughter handling, 
postmortem treatment and muscle physiology [49]. The low muscle glycogen stores at slaughter do not allow 
the development of a desirable pH of the lean tissue after slaughter [50].  

The pH 1  musered at 24  hours post mortem showed moderate negative correlation with cooking loss, drip 
loss and muscle temperature at 48  hours postmortem (- 0.291<r<-0.112). In contrast, the pH1 had a significant 
positive correlation with pH u at 48 hours post mortem (r= 0.515) and marked negative correlation with muscle 
temperature at 24 hours postmortem TM1 (r =-0.407). 

Surprisingly, the ultimate pH had no any significant correlation with any parameters of meat quality, even 
the parameters of water holding capacity. In the same context, no correlation between pHu and cooking loss was 
found (r= 0.076), whereas correlations were recorded between cooking loss and other measurements of water-
holding capacity such as drip loss (r= 0.466). Although significant, these relationships were of moderate 
intensities. It is very likely that in our experimental cooking conditions, the effect of pHu on cooking loss was 
attenuated. 

Temperature of the muscles at 24 h (TM1) and 48 h (TMu) postmortem showed moderate positive 
correlation with drip loss (r= 0.135 and 0.322, respectively) and cooking loss(r= 0.166 and 0.324, respectively). 
These results can be explained by the association of high muscle temperature and its lower pH, which affect 
WHC of the meat. 

A high muscle temperature post mortem accelerates the rate of pH decline in muscle, presumably because 
such conditions permit enzymatic activity to continue [51]. Heat stress and excitement just prior to slaughter can 
affect the postmortem metabolism of muscle and subsequent meat quality characteristics such as color, WHC 
and texture [38].  

The effect of pH on drip loss is a “charge effect”: as pH decreases, the repulsion forces between the 
myofibrils decrease because pH is approaching the isoelectric point of myofibrillar proteins, thus reducing the 
space available for water in the cell [52]. 

 
Conclusion: 

This study showed that, the season had a significant effect on some physiological parameters, blood 
constituents as well as meat quality characteristics of the camels.  

The season affected significantly the body temperature of the one humped camel; it also indicated that the 
season had a significant effect on RBCs count, Hb concentration, MCHC and MCV, TWBCS count and 
granulocytes. Seasonal variations on physiological and hematological parameters through heat stress has an 
important influence on the camel meat due to its effect on muscular temperature and drip loss and it should be 
taken into consideration when slaughtering camels for meat consumption. 
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