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INTRODUCTION 
Developing countries have 98.47 % of the world camel population, while the developed 
countries contain only 1.53 %. Punjab (Pakistan) has a considerable number of camels 
(1 million), and is used as multipurpose animals. Peak milk yield of 20 L to 40 L per day 
(Khanna and Rai, 1993 ; Knoess, 1980 ; Qureshi, 1986) has been recorded for the camel. In 
drought areas, where cattle can hardly survive, other sources of animal protein are unavailable ; 
the camel could be of vital importance (Yagil, 1982). Herders use camel’s milk as food and 
water. The ability of animal to meet the high metabolic demand of the functional glands 
depends upon the differing environmental and nutritional conditions but genetic capacity is 
also important thing to consider. In camel, however little is known about camel’s milk yield, its 
relation to area types of feed, environments and its milk potential related to these factors.  
 
MATERIAL AND METHODS 
Two separate experiments were conducted to see the milk potential of camels at three different 
areas of Punjab province, and camels yielding low and high milk. Experiment I. Camels 
raised at three different locations were selected for their daily milk yield and composition. 
Details of the animals, location, fodder and milk yield potential have been given in table 1. 
Experiment II. Sixteen camels were selected from an irrigated area of the Punjab and were 
divided into low (4-7 lit.) and high milk yielding (7-12 lit). Camels were kept at a sheep and 
goat farm, fed green fodder  and water ad libitum and concentrate ration according to their milk 
ability. Parameters. Milk yield was recorded from each camel and 50 ml of morning and 
evening samples were mixed once weekly and were preserved at –200C for further analysis. 
Milk pH, acidity, taste, water, fat, protein, lactose, total solids and ash were determined using 
standard procedures of Association of Official Analytical Chemists (1980). Blood samples 
were collected from low and high yielding camels that correspond to their milking. Serum was 
separated and stored at –20oC for glucose, protein, albumin, globulin, cholesterol and urea 
were estimated using commercial (Merckotest) kits. The hormones T3 and T4 were estimated 
using radioimmunoessay kit (ICN Biomedicals) and cortisol was measured by solid phase 
radioimmunoessay kits (Diagnostic Products). Somatic cell counts were determined using 
10µL of milk on a microscopic slide, stained with methyline blue. Twenty stained fields were 
counted from each slide and calculated as per ml of milk. 
 
Statistical analysis. One-way analysis of variance was applied to demonstrate the difference 
between lactating camels at three different locations. Duncan multiple range test was applied in 
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case of significant difference between mean. Student “t test” was applied to see the difference 
between milk yield and serum biochemicals of low and high yielding camel.  
 
Table 1. Description of camel, their diet and milk production potential in various districts 
of the Punjab, Pakistan 
 

Groups District Number of 
animals Fodder Average 

body weight 

Milk 
production 

(L) 

I 
Jhang 

Faisalabad 
Sargodha 

45 Irrigation land (fed 
on green fodder) 680 ± 40.11 7- 12 

II 
Bahalwalpur 
Dera Ghazi 

Khan, Bukhar 
41 Non-irrigated land 

and no rain (desert) 587 ± 23.0 4- 7 

III 

Rawalpindi 
Chakwal 
Khushab 
Mianwali 

30 
Non-irrigated but 
rain fed grazing 

areas 
630 ± 39.0 5- 10 

 
RESULTS AND DISCUSSION 
It is evident that milk yield in camel of irrigated land is highest. Acidity in milk mainly reflects 
temperature of milk after collection, husbandry technique and marketing practices, but it was 
non-significant among the groups (table 2).  
 
Table 2. Chemical composition of milk of various groups in the Punjab Province of 
Pakistan 
 

Parameters Group I Group II Group III 
pH 6.6 6.3 6.5 

Acidity 0.14 ± 0.08 0.13 ± 0.04 0.15 ± 0.03 
Taste (%) Sweat Salty Sweat/salty 

Water 85.60 ± 0.83a 88.90 ± 0.54b 86.66 ± 1.41a 
Fat 5.22 ± 0.38a 3.50 ± 0.40b 4.50 ± 0.81a 

Protein 2.68 ± 0.07a 4.0 ± 0.10b 3.0 ± 0.4a 
Lactose 4.30 ± 00.50a 3.26 ± 0.33b 4.10 ± 0.09a 

Total solids 10.40a 13.30b 11.10a 
Ash 0.73 ± 0.02a 0.83 ± 0.04b 0.78 ± 0.03a 

a, b Similar alphabets in a row do not differ significantly at P> 0.05. 
 
Water contents ranged from 85-89 % of the milk at three locations. El-Amin (1980) and 
Mukasa-Mugerwa, (1981) reported similar water contents in milk. High temperature like in 
non-irrigated areas and water restriction have increased water contents and decreased fat % in 
milk. In the present study, fat % was lowest in camel of group II reared in desert. Camel’s milk 
has the smallest average fat globule size ranging between 2.31 – 3.93 µm in diameter as 
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compared to other milking animals. Milk protein was significantly high in-group II and might 
be due to dietary difference. But the values were within range as reported by other workers 
(Ghosal et al., 1973 ; Sewaya et al., 1984). The differences of protein among these groups are 
mainly affected by the feeding and drought condition (Yagil, 1987 ; Yagil and Etzion, 1980). 
Lactose in the milk was much lower in group II as compared with other groups. Taste of 
camel’s milk depends largely on the area where these animals were fed. If the camel ate green 
fodder like irrigated land, the milk has high lactose, therefore, sweet in taste. Salty taste may be 
due to certain herbs and shrubs that retain plenty of salts in it. 
In experiment II, the number of somatic cell count was quite variable between animals but 
there was non-significant difference between two groups. However there was trend towards 
high number of somatic cell count in high yielding camel (table 3). The number of somatic 
cells is a guide to mastitis incidence, thus high milk production has been associated with 
increased clinical mastitis. Blood urea nitrogen was significantly lower in high yielding camels 
(table 4). In a trial with Angus heifer with high energy diet (McShane et al., 1989) while they 
were on low energy diet, have concluded that the energy intake was inadequate to  support 
optimum protein synthesis. Lower BUN reflected reduced amino acid oxidation by the 
mammary gland or increased milk protein synthesis (Lough et al., 1988).  
 
Table 3. Milk production of low and high yielding camel 
 

Milk production (Kg/day) Composition (%) Low yielding High yielding 
Fat 3.20 ± 0.28 3.60 ± 0.72* 

Protein 2.90 ± 0.04 2.60 ± 0.05* 
Lactose 3.90 ± 0.08 4.30 ± 0.09* 

Total solids 11.10 ± 0.13 11.37 ± 0.21 
Water 88.33 ± 0.27 86.38 ± 0.32* 

SCC (103 ml) 60.00 78.60 
* Significantly different at P> 0.05 
 
The reduction in serum T3 (table 4) is expected because of a negative feed back of increased 
heat production in high yielding animals. T3 is a hormone that directly induces calorigenesis, so 
such an effect may assists the animal to control body temperature. It has been indicated that T4 
concentration was lower in lactating cow than in non-lactating and was negatively correlated to 
the milk production (Van Jonack and Johanson, 1975). Serum cortisol was also lowered in high 
yielding camel. Increase glucose production may have caused a decrease in serum cortisol that 
was probably due to glucose sparing effect in high yielding camels. The avability of glucose is 
required for lactose synthesis and is one of the primary factors limiting milk production in high 
yielding cows (Kronfield, 1976). 
 
CONCLUSION 
The results clearly shows that camel raised in desert area have milk that is salty in taste, high in 
water, proteins, ash and low in fat, lactose and pH. When low yielding camels were compared 
with that of high yielding, high fat and low protein contents were observed in high yielding 
camels. Somatic cell counts were significantly higher in high yielding camel. 
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Table 4. Serum biochemical and hormonal profiles of low and high yielding camels 
 

Milk production Composition 
Low yielding High yielding 

Glucose (mg/dl) 44.80 ± 3.5 48.95 ± 2.6 
Cholesterol (mg/dl) 110.11 ± 4.8 122.15 ± 4.3 

BUN (mg/dl) 28.6 ± 1.4 24.30 ± 2.5* 
Creatinine (mg/dl) 0.84 ± 0.03 0.97 ± 0.06 
Total protein (g/dl) 7.13 ± 0.39 7.81 ± 0.42 

Albumin (g/dl) 4.08 ± 0.22 3.91 ± 0.23 
Globulin (g/dl) 3.05 ± 0.40 3.90 ± 0.38* 

A/G ratio 1.33 1.00 
NEFA (u/l) 257 ± 10.0 330 ± 7.8* 

Thyroxine (ng/ml) 47.8 ± 3.8 52.0 ± 3.0 
Triiodothyronine (ng/ml) 2.51 ± 0.04 1.22 ± 0.12* 

Cortisol (ng/ml) 12.0 ± 0.91 7.8 ± 0.60* 
* significantly different at P > 0.05 
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