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Abstract | The present study was designed to check the physical, chemical and sensory characteristics of market camel
milk, sold in the Hyderabad city. A total of 30 samples were collected and divided into 5 groups, i.e., S0 (control “fresh
milk” taken directly from camel), S1 (Shop no.1), S2 (Shop no.2), S3 (Shop no.3) and S4 (Shop no.4). The conductivity
(mS/cm) of S1 (7.27), S2 (7.22), S3 (7.49) and S4 (7.94) was significantly (p < 0.05) high to that of control group
(5.82). The pH value of all groups i.e., S1 (6.02), S2 (5.74), S3 (5.84) and S4 (6.23) was significantly (p < 0.05) lower
to that of control S0 (6.56). The specific gravity of S2 (1.022) was found significantly (p < 0.05) decreased to that of
S0 (1.029), S1 (1.027) and S3 (1.026). The titratable acidity % was recorded significantly (p < 0.05) higher in S2 (0.25)
than rest of the groups (0.16-0.18). Significantly (p < 0.05) low values of the viscosity (cP) were noted in S4 (1.69)
group as compared to S0 (1.96), and S1 (1.95). In the context of chemical analysis, the percent moisture content of S1,
S2, S3 and S4 was observed 89.40, 90.40, 89.93 and 90.26 respectively which were significantly (p < 0.05) elevated
compared to S0 (88.35). The protein content of control (2.99), and S1 (2.97) was found significantly (p < 0.05) higher
than that of S2 (2.53), S3 (2.67) and S4 (2.52) groups. Similarly, the fat content of S2 (2.10) was significantly (p < 0.05)
lower than that of control (3.02). It was concluded that the conductivity and titratable acidity of the camel milk were
observed higher, while pH, specific gravity and viscosity were noticed lower in the samples of different shops, compared
with control (fresh milk). Chemically, the higher moisture and lower total solid content were observed in the camel
milk collected from shops (S1 to S4) in comparison to freshly collected camel milk (S0). Overall highest acceptability
score with nutritive values was perceived in S0 than all other groups.
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INTRODUCTION

and desert areas (Faraz et al., 2013). Pakistan provides a
wide market for both a live export trade and a milk and
ilk from different mammals is a significant source meat industry dependent on camels, with a camel popof all the vital nutrients necessary for mammals, ulation of 1.2 million heads (Khan et al., 2016). In our
including humans (Yang et al., 2019). Among these, the country, about 873 tons of camel milk is being produced
camel has the potential for addition in the food chain, as it per annum which shares 1.7 % in total milk production
is the source of milk, meat and by-products to serve mil- (Gul et al., 2015). The largest camel herd size in the Palions of people especially in arid, semi-arid, mountainous kistan is found in Baluchistan, followed by Punjab, Sindh

M
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and Khyber Pakhtunkhwa provinces (Hussain et al., 2013).
The camel is a vital source of food and means of transport.
Camel milk has been used as a medicine for various diseases since ancient times against diabetes and cancer (Alavi et
al., 2017; Ayoub et al., 2018). The daily milk yield ranges
in dromedaries from 3 to 20 kg per day during the 12 to
18-month lactation period (Gizachew et al., 2014). Camel
may produce additional milk for a longer period of time
in arid zones and in harsh locations than any other domestic livestock species (Faraz et al., 2019c). Camel milk,
also known as “white gold from the desert,” is differentiated from other ruminant milk by its low cholesterol and
sugar content, high mineral content (sodium, potassium,
iron, copper, zinc, and magnesium), vitamin C, and protein (lactoferrin, lactoperoxidase, immunoglobulin, and
lysozyme) (Yadav et al., 2015; Khalesi et. al., 2017). The
camel milk has long been thought to be a treatment for
a number of illnesses, including dropsy, jaundice, antihypertension, asthma, and leishmaniasis (kala-azar) (Asresie
and Yusuf, 2014; Yadav et al., 2015). The milk from camel
has also been reported to contain insulin-like and defensive proteins used to treat many diseases, such as diabetes,
autism, diarrhoea, and has anti-tumor properties (Gul et
al., 2015; Hussain et al., 2021). Market milk quality is one
of the country’s major problem, causing not only economic
losses but also health consequences for the customers. It
is therefore, the current study was planned to evaluate the
quality characteristics and sensory evaluation of the market
camel milk sold in the Hyderabad city.

Materials and Methods
Milk sampling

A total of 30 samples of milk were collected from five different locations of Hyderabad city. The milk samples were
divided into five groups, i.e., S0 (control; “fresh milk” taken
directly from camel), S1 (Shop 01), S2 (Shop 02), S3 (Shop
03) and S4 (Shop 04), each group comprised of 6 samples.
The sampling was done on the same day; however replication was carried out on the weekly basis. All the milk samples were transported (under chilled conditions; 40C) for
further study purposes to the Animal Products Technology
Laboratory, Faculty of Animal Husbandry and Veterinary
Sciences, Sindh Agriculture University Tandojam.

Physical analysis of camel milk

The conductivity of the samples was measured by using a
conductivity meter (Hanna Instruments, Italy) as per procedure of Tsuchiya et al. (2020). A sufficient amount of
milk was taken into a beaker and the electrodes of conductivity meter were submerged in milk, before the results
were obtained. The pH of the samples was measured directly using a pH meter (Hanna Instruments, Italy). In a
beaker, an appropriate quantity of milk sample was taken.
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The pH meter electrodes were calibrated with pH 4.0 and
7.0 buffer solutions and the electrodes were submerged in
the milk. The values after pH stabilization were then noted
(Memon et al., 2018). The refractive index of commercial
camel milk was specifically observed using a refractometer
(ATAGO, Co., Ltd., Tokyo, Japan). A few drops of milk
samples were mounted on the refracto-meter lens and the
reading was then measured from the meter screen (Memon
et al., 2018).
The precise gravity of the camel milk samples was measured using a pycnometer (Pyrex Co., USA) according to
the methods used by Association of Official Analytical
Chemist (AOAC, 2000). The density was measured by
comparison of the distilled water density to obtain the specific gravity of the samples. Initially, water (at 20°C) was
filled into the pre-weighed pycnometer and weight was
registered. The same pycnometer was then refilled with a
milk sample afterwards and the final weight was weighed.
The relevant specific gravity was then determined after
these values were obtained by the following formula:

The titratable acidity percentage of the milk samples was
assessed by the previously used method of Association of
Official Analytical Chemists (AOAC, 2000). The milk
samples were titrated with N/10 NaOH solution; where
phenolphthalein (3-5 drops) was used as an indicator. The
volume of alkali used was noted and finally it was calculated by using following formula:

The sampled milk viscosity was calculated by using the Ostwald viscometer (Brookfield Engineering Laboratories,
USA) with a uniform bore at 20°C, as defined by AOAC
(2000). The flow time of the same amount of milk sample
and water were calculated. The viscosity of the samples was
then measured by given formula:

Chemical analysis

As defined by the AOAC, the humidity content was observed according to the procedure adopted by AOAC
(2000). The milk samples (5g) were transferred to a
pre-weighted flat bottom dish. The dish was then moved
for 3 hours in a hot air oven at 101 ± 1°C temperature and
then was kept on a silica gel desiccator for one hour. The
humidity was then calculated by given formula.
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Moisture (%) =
Where, W1 = weight of empty dish, W2 = weight of dish
+ sample, W3 = weight of dish + weight of dried sample
Using Gerber methodology, the fat content of the samples
was calculated as formerly described by James (1995). In
short, the milk sample (11ml) was mixed in a butyrometer
(Funke Gerber, Berlin, Germany) with 90 percent sulfuric
acid (10ml) and amyl alcohol (1ml), and the mixture was
then locked with a rubber plug. The butyro-meter was put
in the Gerber machine and then centrifuged at 11000 rpm
for 3 minutes. The percentage of fat was noted on the butyro-meter scale.

Lactose content of milk samples were determined by difference method using following formula:
Lactose (%) = TS % - (Fat% + Protein% + Ash %)
The sensorial quality of the milk samples was calculated
using the Hedonic 9 point scale as adopted in earlier studies (Magsi et al., 2021) while the nutritive value was calculated as per procedures of AOAC (2000).

Statistical Analysis

Student Edition of Statistix (SXW), Version 8.1, was used
to conduct the statistical analysis (Copyright 2005, Analytical software-USA). The data was tabulated in excel and
analysed using a mathematical formula for summary statistics, which showed that there was heterogeneity within
the same milk character across different samples. The data
was further analysed using linear models, which included
The protein content of the samples was determined by us- an analysis of variance with a factorial design and in the
ing the British Standards Institution (BSI) method 1990. event of a significant difference, a mean of least significant
In the presence of a catalyst (0.2g copper sulphate and 2.0g difference (LSD) test at a probability level of 0.05 (%).
sodium sulphate), in the Micro-Kjeldhal digester milk
sample (5g), sulfuric acid (30ml) was used as an oxidiz- RESULTS
ing agent. Digested milk samples were then diluted with
the help of distilled water (250ml). Diluted samples were Physical Characteristics
then distilled with 40% NaOH using the Micro-Kjeldhal The camel milk was analyzed for the conductivity of differdistillation unit, where steam was distilled for 3-5 min- ent milk shops and freshly obtained samples (control). The
utes over 2% boric acid (5ml) consisting of an indicator average conductivity of S0, S1, S2, S3, and S4 was recorded
(Bromocresol green). Finally, by titration with 0.1N HCl, as 5.82, 7.27, 7.22, 7.49 and 7.94 respectively. The analysis
trapped ammonia in boric acid was determined. The nitro- showed that the conductivity of the milk was higher in all
gen percentage was calculated using the following formula: marketed samples than that of control groups. However,
non-significant (p>0.05) difference was observed among
all marketed groups (Table 1).

The influence of pH of the milk samples of different groups
was observed, the average pH value of control (S0) was reV1=Titrated value of milk sample
corded as 6.56, while in S1, S2, S3, and S4 it was 6.02, 5.74,
V2= Titrated value of blank sample
5.84 and 6.23, respectively. Statistical Analysis of variance
By translating the nitrogen percentage into protein, the (ANOVA) showed that the pH value significantly varied
protein content was determined, assuming that all the ni- among all groups. While computing the least significant
trogen content in milk was present as protein. To measure difference (LSD 0.05), it was observed that pH value of
the total protein content in milk, the obtained percentage control S0 (6.56) was significantly higher (p <0.05) than
of nitrogen was multiplied by the conversion factor, i.e. that of S1, S2, S3 and S4 groups of milk samples (Table 1).
The results of refractive index of the milk samples; fresh
6.38 (BSI, 1993).
and from different shops were observed statistically similar
To determine the ash content of the samples, a gravimetric showed non-significant (p >0.05) results. i.e., control (S0)
method described by AOAC (2000) was used. Milk sam- was 1.34 although in others (S1, S2, S3 and S4) it was 1.34,
ples (5g) were moved to the muffle furnace (550 °C) for 1.34, 1.34 and 1.36 (Table 1).
4-5 hours of ignition and then transferred to silica gel desiccator for 1 hour. The crucibles were then weighed and the The average specific gravity of control (S0) and shop (S1,
S2, S3, and S4) samples were 1.02 and 1.03, 1.02, 1.03 and
ash content was measured by using the formula.
1.02 respectively. Statistically, it was observed that specifWt. of Ash
ic gravity of control S0 (1.02) was significantly (p <0.05)
Ash (%) = ----------------------------- × 100
higher than that of S2 (1.02) and S4 (1.02) while non-sigWt. of Sample
nificant with S1 and S3. It is also observed that the S1 and
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Table 1: Physical characteristics of market camel milk.
Physical Characteristics

Conductivity (mS/cm)

Camel milk Samples (groups)

S0

S1

5.82

b

Refractive Index (µ)

1.345

Specific gravity

1.029

pH

Titratable Acidity (g/L)

a

6.56a

a

0.160

b

S2

7.27

a

1.345

a

6.02c

1.027

ab

0.185

b

7.22

a

1.343

a

5.74d

S3

S4

7.49

a

1.344

a

5.84d

1.022

c

0.251

a

1.026

ab

0.183

b

1.956
1.846
1.871
Viscosity (mPa·s )
1.968
S0 = Control (fresh), S1 = shop 01, S2 = Shop 02, S3 = Shop 03, S4 = Shop 04
Different superscript on same row shows significant difference (p<0.05)
a

a

ab

ab

P<0.05

7.94

a

1.360

a

6.23b

1.024

bc

0.160

b

1.698

b

Table 2: Chemical characteristics of market camel milk
Chemical Characteristics

Camel milk Samples (groups)

Moisture content (%)

88.35b

S0

Fat content (%)

3.02

Lactose content (%)

4.51

Protein content (%)

a

2.99

a
a

S1

89.40a
2.83

ab

2.97

a

3.73

a

S2

90.40a
2.10

b

2.53

b

4.06

a

S3

89.93a
2.56

ab

2.67

ab

3.83

a

1.06
0.90
1.00
Ash content (%)
1.12
S0 = Control (fresh), S1 = shop 01, S2 = Shop 02, S3 = Shop 03, S4 = Shop 04
Different superscript on same row shows significant difference
a

a

a

a

LSD (0.05)

+SE

0.021

0.010

0.825
0.150

3.21E-03
0.035
0.247

P<0.05

S4

90.26a
2.36

ab

2.52

b

3.87

a

0.96

a

0.400
0.073

1.56E-03
0.017
0.120

LSD (0.05)

+SE

0.676

0.370

0.010
0.396
0.992
0.233

0.490
0.192
0.482
0.113

S3 were non-significant (p >0.05) with each other (Table
1).

er 3.02% followed by S1, S3, S4 and S2 (2.83, 2.56, 2.36
and 2.10 respectively). However, the analysis of variance
showed that there is non-significant difference among the
Acidity percentage from different groups was examined, S1, S2, S3 and S4 groups. While, only S2 group showed
and the high (p <0.05) acidity (%) in the S2 (0.25), fol (p <0.05) lower fat content in comparison to control (S0).
lowed by S1 (0.19), S3 (0.18) and S4 (0.16) was observed in The average protein of control (S0) and shops samples (S1,
comparison to that of control (0.16). Statistically non-sig- S2, S3 and S4) were determined 2.99, 2.97, 2.53, 2.67 and
nificant difference observed in all groups except S2 sample. 2.52 respectively (Table 2). Statistically, it was observed
Whereas LSD (p >0.05) showed the no significant differ- that the protein content of the control (2.99) was signifence among the shop samples, i.e. S1, S3 and S4 compared icantly (p <0.05) higher than that of S2 (2.53) and S4
to that of control (S0) group (Table 1).
(2.52), while, no statistical difference was seen in between
S1 and S3.
The average viscosity of the control (S0) was noted as 1.96
followed by S1, S3, S2 and S4 (1.95, 1.87, 1.85 and 1.69 The average lactose content of S0, S1, S2, S3 and S4 (Table
respectively). Statistically, the viscosity of S0 (1.96) and S1 2) was recorded as 4.51, 3.73, 4.06, 3.83 and 3.87; respec(1.95) was significantly (p <0.05) different from S4 (1.69) tively. The lactose of sampled milk was noticed lower in
while S2 (1.84), S3 (1.87) and S4 (1.69) showed non-sig- different groups than that of control group. However, the
nificant (p >0.05) with each other (Table 1).
non-significant (p >0.05) difference was observed among
shop groups.

Chemical characteristic

The average moisture content of raw milk (control-S0) was
found 88.35%, whereas S1, S2, S3 and S4 was observed
89.40%, 90.40%, 89.93% and 90.26%; respectively (Table
2). It was noted that the moisture content of control group
was lower and showed significant difference with rest of
the samples, while S1, S2, S3 and S4 were non-significant
(p >0.05) with each other.
The average fat content (Table 2) of control (S0) was high-
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This experiment has determined that the average ash content of the control (S0) was 1.12% followed by S1, S3,
S4, and S2 (1.06%, 1.00%, 0.96 and 0.90% respectively).
Statistically, the analysis of variance showed that there is
non-significant (p >0.05) difference among all experimental groups, with slight raised values in the control (Table 2).
High nutritive values (Figure 1) in the analyzed samples
(Kcal/100ml) were found in the S0 (57.22) followed by S1
(52.30), S3 (49.10), S4 (46.90) and S2 (45.30). Statistical
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analysis (ANOVA) revealed significant (p <0.05) difference, in the nutritive value of all groups, whereas LSD (p
>0.05) showed no significant difference among the S2, S3
and S4 compared to that of control (S0) group.
The sensory quality of milk samples were tested by various attributes on Hedonic 9 point scale by panel of judges
and the overall acceptability was described in Figure 2. The
score for overall acceptability of fresh milk (S0), rated by
the panel of judges was significantly (p <0.05) higher (8.16)
than that of S2 (6.16), S3 (7.16) and S4 (6.50), while, no
statistical difference (p >0.05) was established between S1
(7.33) and control.

Figure 1: Nutritive value (K.cal./100ml) of fresh and
market camel milk
S0 = Control (Fresh), S 1 = Shop 1, S2 = Shop 2, S3 = Shop
03, S4 = Shop 4
Different superscript labels given on the bars indicates
significant (p<0.05) values among various groups.

Figure 2: Over All Acceptability of fresh and market camel
milk
S0 = Control (Fresh), S 1 = Shop 1, S2 = Shop 2, S3 = Shop
3, S4 = Shop 4
Different superscript labels given on the bars indicates
significant (p<0.05) values among various groups.

DISCUSSION
Our study recorded many qualities of the camel milk sold
at Hyderabad market for the quality assurance. We have
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observed that the conductivity of the milk samples was
higher in the shops milk samples than that of control. The
difference in electrical conductivity might be affected by
iron and chloride concentration. Similarly, a higher electrical conductivity of the milk is caused by rise in sodium
(Na+) and chloride (Cl-) content and a decrease in potassium (K+) and lactose content, as seen in water adulterated samples. Yoganandi et al. (2014) illustrated the mean
electrical conductivity of the camel milk as 6.08, which is
in close association with the milk sample of our control
group.
Market camel milk was analyzed for the pH, and our results
showed that the average pH value of control samples was
higher than all other experimental groups. The decrease in
pH values of all marketed samples might be due to the
period of milk stored in shop or because of unhygienic of
milking and the preservation technique for marketing. The
results of our control group are in agreement with Gul et
al. (2015), who reported that, the pH of camel milk ranges
from 6.2-6.5. The corresponding pH values of the camel
milk have also been determined by Khaskheli et al. (2005).
The mean refractive index of the camel milk has been reported 1.34 by Yoganandi et al. (2014). Correspondently,
our results showed that the refractive index of the control/
fresh (S0) and the shops samples. Refractive index is related to the adulteration of milk with oil and dissolved SNF
contents.
The specific gravity of the market camel milk samples (S1,
S2, S3, and S4) and control (S0) were in agreement with
the stated results of Mint et al. (2011), who found the specific gravity of camel milk ranged between 1.02-1.03. The
high level of water content leads low specific gravity reported by Khaskheli et al. (2005). The adulteration of water
might deviate the specific gravity of milk.
The titratable acidity of sample S2 of this study was noted
significantly higher (p>0.05) than that of control samples,
while, the milk samples S1, S3 and S4 were found to be
similar for acidity to that of control milk sample. In contrast, Mal et al. (2007) reported the acidity of fresh camel
milk is 0.12% ± 0.03%. This variation might be due to inversely proportional relationship of acidity with pH values
by formation of lactic acid from lactose or because of storage at freezing temperature to preserve market milk for a
longer period.
The viscosity of fresh milk samples and market samples
was observed relatively similar in all experimental samples
with exception of S4 (1.69). Less viscosity was noted in S4
in contrast to control and S1 might be due to evaporation
of moisture that indirectly enhances the proportion of total
solids in milk. Kherouatou et al. (2003) observed the visNE
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cosity 1.72 mPa of the camel milk, who also suggested that
it depends on the increase in fat and SNF.
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The nutritive values obtained by pre-calculated formula
showed that the values of fresh milk samples were higher
than that of stored market milk. In the light of these results
In present study the chemical characteristics; like moisture, it is suggested that the nutritive value of milk depends on
fat, protein, lactose and ash contents of fresh camel milk its constituents; if total solids and components were higher
(control) and of various market samples were analyzed. The the nutritive value will also be augmented.
moisture content of the fresh camel milk was noted markedly lower compared to that of shop-1, 2, 3 and 4, while, The sensory evaluation of sampled camel milk, judged by
no statistical difference was established among the market panelist showed the overall acceptability. The score for
samples for moisture content. The results fall under range overall acceptability of control samples were good in comof moisture content in the camel milk as reported by others parison to market milk. The sensory scored results of our
researcher’s findings showed the range 84-91% (Kneuss, experimental samples were good to very good according to
1984; Sisay F, et al., 2015). Moreover, the high moisture in AOAC (2000). Furthermore, Ahmed et al. (2014), who remarket samples against fresh might be the result of water ported overall acceptability scores of the camel milk ranges
adulteration that is common practice in the market milk.
between 6.4 - 7.0.
The results of current study shows, that the fat content
of the fresh camel milk was observed significantly higher CONCLUSIONS
than market samples. Kahskheli et al. (2005) reported the
fat content in camel milk is ranged between 2.8 to 5.0 %, It is to be concluded that, the conductivity and titratable
these values are consistent with our experimental results. acidity of the camel milk were observed higher, and pH,
Similarly, the dromedary camel milk fat reported by dif- specific gravity and viscosity were found lower in the samferent researchers was 2.9 to 5.4% Haddadin et al. (2008) ples of different shops, compared with control. Chemicaland Konuspayeva et al. (2009). The variations in fat content ly, the higher moisture and lower total solid content were
directly proportional with the total solids content of the observed in the camel milk sold in the market versus to
camel milk, i.e. if total solids increased, the fat content will control. Nutritive value of S0 and S1 was found higher
be enhanced and vice versa.
compared to that of other groups. On the basis of results
further studies are being suggested; study could be conThe present study showed the protein percent of the fresh ducted in order to observe adulterants and their effects on
milk was higher than that of sold in the market. In con- quality characteristics of market camel milk. Experiments
trast average 2.54 ± 0.19 protein percent was reported by should also be carried out on microbial quality of the mar(Khaskheli et al., 2005; Gizachew et al., 2014) in fresh ket camel milk.
camel milk, these values are lower than that of our findings.
The variation in protein content of fresh camel milk might Acknowledgements
be due to different feeding, milking interval and amount
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with Kanhal and Hamad (2010), Khaskheli et al. (2005)
who reported the lactose content (%) of the camel milk
within the range of 3.3 to 4.4, 2.9 to 4.1 respectively.
The ash content in fresh milk (1.12%) was noted slightly
raised than sold in the market. It is interested to note the
reason for slight variation in ash content may be free grazing of camel on bushes or the plants grown at saline soil.
On other hand current results are in agreement with observation found by Khaskheli et al. (2005), who reported
that the ash content of camel milk ranged from 0.85 to 1.0
(average 0.94 ± 0.02).

December 2021 | Volume 9 | Issue 4 | Page 460

perimental station.

conflict of interest
All Authors declared that; there is no conflict of interest.

authors contribution
Shah AH and Khaskheli GB designed the experiment,
Korejo RA Conducted the experiment and collected the
Data. Rajput MN, Korejo NA, analysed the data, Kalwar Q
and Jalbani YM wrote the manuscript. Magsi AS, Khand
FM helped in proof reading of manuscript.

NE
Academic

US
Publishers

REFERENCES
• Abbas S, Ashraf H, Nazir A, Sarfraz L (2013) Physico-Chemical
Analysis and Composition of Camel Milk. Int. Res. 2: 8598. http://iresearcher.org/P%2010,%2082-98.pdf
• Ahmed AI, Mohammed AA, Faye B, Blanchard L, & Bakheit
SA (2010). Assessment of quality of camel milk and gariss,
North Kordofan State, Sudan. Res. J. Anim. Vet. Sci., 5: 18-22.
https://www.cabdirect.org/cabdirect/abstract/20113132196
• Alavi F, Salami M, Emam-Djomeh Z, Mohammadian M
(2017). Nutraceutical properties of camel milk. Nutrients
in dairy and their implications on health and disease.
Acedimic Press. 451–468. https://doi.org/10.1016/B978-012-809762-5.00018-8
• Al Kanhal, Hamad A (2010). Compositional, technological
and nutritional aspects of dromedary camel milk. Int:
Dairy J. 20(12): 811-821. https://doi.org/10.1016/j.
idairyj.2010.04.003
• AOAC (2000). Solids (Total) in milk; Official Methods of
Analysis, No.925.23.Association of Official Analytical
Chemists Inc. Virginia,USA.
• Asresie A, & Yusuf M (2014). Traditional consumption,
therapeutic value and its derived dairy products of dromedary
camel (Camelus dromedaries) milk in Somali regional state,
Eastern Ethiopia. Global J. Anim. Sci. Res. 3(1): 240-246.
https://core.ac.uk/download/pdf/234660334.pdf
• Ayoub MA, Palakkott AR, Ashraf A, Iratni R (2018). The
molecular basis of the anti-diabetic properties of camel
milk. Diabetes Res. Clin. Pract. 146: 305–312. https://doi.
org/10.1016/j .diabres.2018.11.006
• BSI, 1990. Determination of the nitrogen content of liquid milk.
In: Methods for Chemical Analysis of Liquid Milk and
Cream. BSI. 1741, British Standards Institution, London,
U.K.
• BSI (1993). Analytical examination of food and animal feeding
stuffs. Enumeration of nitrogen content, In: British Standard
Instute London (UK). BS, Pp. 57/63
• FAO (1982). FAO Animal Production and Health Papers.
Camels and Camel Milk. Food Agriculture Organization of
the United Nations, Rome.
• Faraz A, Mustafa MI, Lateef M, Yaqoob M, Younas M (2013).
Production potential of camel and its prospects in Pakistan.
Punjab Uni. J. Zool. 28(2): 89-95. https://doi.org/00798045/13/0089-0095
• Faraz A, Waheed A, Mirza RH, Ishaq HM, Tariq MM (2019c).
Socio economic status and associated constraints of camel
production in desert Thal Punjab. Pakistan. J. Fisheries
Livest. Prod. 7(01): 288. https://doi.org/10.4172/23322608.1000288
• Gizachew A, Teha J, Birhanu T, Nekemte E (2014). Review
on medicinal and nutritional values of camel milk. Nat.
Sci. 12(12): 35-41.
• Gul W, Farooq N, Anees D, Khan U, Rehan F (2015) “Camel
Milk: A Boon to Mankind.” Int. J. Res. Stud. Biosci (IJRSB) 3:
1123-29. http://camelmilk.ir/wp-content/uploads/2016/05/
Camel-Milk-A-Boon-to-Mankind.pdf
• Haddadin MS, Gammoh SI, Robinson RK (2008). Seasonal
variations in the chemical composition of camel milk in
Jordan. J. Dairy Res. 75(1): 8-12. https://doi.org/10.1017/
S0022029907002750
• Hussain A, Aujla KM, Hassan S (2013). Production and
marketing of camel products in semi-desert and desert areas
of Pakistan. Pak. J. Agri. Res. 26(2):

December 2021 | Volume 9 | Issue 4 | Page 461

Journal of Animal Health and Production

• Hussain H, Wattoo FH, Wattoo MHS, Gulfraz M, Masud
T, Shah I, Alavi SE (2021). Camel milk as an alternative
treatment regimen for diabetes therapy. Food Sci. &
Nutr. 9(3): 1347-1356. https://doi.org/10.1002/fsn3.2078
• James CS (1995). Exprimental procedures-estimation of major
food constituents. In: Analytical chemistry of food. Blackie
Academic and Professional and imprint of chapmanand
Hall, Glasgow, UK. Pp. 71-135.
• Khalesi M, Salami M, Moslehishad M, Winterburn J, MoosaviMovahedi AA (2017) Biomolecular content of camel
milk: A traditional superfood towards future healthcare
industry. Trends Food Sci. Technol. 62: 49–58. https://doi.
org/10.1016/j.tifs.2017.02.004
• Khan R, Shahzad MI, Iqbal MN (2016). Role of Camel in
Pastoral Mode of Life and Future Use of rCGH as a
Therapeutic Agent in Milk and Meat Production. PSM Vet.
Res. 01(1): 32-39. file:///C:/Users/Toshiba/Downloads/83Article%20Text-116-1-10-20171020.pdf
• Khaskheli M, Arain MA, Chaudhry S, Soomro AH, Qureshi
TA (2005). Physico-chemical quality of camel milk. J. Agri.
Social Sci. 2: 164-166. https://www.camel-idee.com/wpcontent/uploads/2020/07/PhysicoChemical_Quality_of_
Camel_Milk.pdf
• Kherouatou N, Nasri M, Attia H (2003). A study of the
dromedary milk casein micelle and its changes during
acidification. Brazilian J. Food Tech. 6(2): 237-244.
• Knoess KH (1984). milch dromedary. Camelid: an all-purpose
animal/editors, W. Ross Cockrill. https://agris.fao.org/agrissearch/search.do?recordID=US201301411822
• Konuspayeva G, Faye B, Loiseau G (2009). The composition
of camel milk: a meta-analysis of the literature data. J.
Food Composit. Analysis. 22(2): 95-101. https://doi.
org/10.1016/j.jfca.2008.09.008
• Magsi AS, Jatoi AS, Malik AA, Lund AK (2021). Preparation
and sensory evaluation of date yoghurt ice cream–a potential
healthy dairy product. J. Anim. Health Prod. 9(1): 94-99.
https://doi.org/10.17582/journal.jahp/2021/9.1.94.99
• Mal G, Sena DS, Sahani MS (2007). Changes in chemical and
macro-minerals content of dromedary milk during lactation.
J. Camel Pract. Res. 14(2): 195-197.
• Memon MA, Khaskheli M, Kamboh AA, Soomro NA,
Mangsi AS, Barham GS, Korejo NA (2018). Surveillance
of milk adulteration and its influence on physico-chemical
characteristics of milk in Hyderabad, Pakistan. A Review. J.
Anim. Health Prod. 6(1): 5-12. https://doi.org/10.17582/
journal.jahp/2018/6.1.5.12
• Mint M, Ould I, Samb A, Houmeidai A (2011) Composition
of Mauritanian Camel Milk: Results of First Study. Int. J.
Agric. Biol., 13(1):
• Sisay F, Awoke K (2015). Review on production, quality and
use of camel milk in Ethiopia. J. Fisheries Livest. Prod. 3(3):
http://dx.doi.org/10.4172/2332-2608.1000145
• Tsuchiya R, Kawai T, Bat-Oyun T, Shinoda M, Morinaga, Y
(2020). Electrical conductivity, pH, minerals, and sensory
evaluation of Airag (fermented mare’s milk). Foods. 9(3):
333. https://doi.org/10.3390/foods9030333
• Yadav AK, Kumar R, Priyadarshini L, Singh J (2015).
Composition and medicinal properties of camel milk:
Asian J. Dairy Food Res. 34(2): 83-91. https://doi.
org/10.5958/0976-0563.2015.00018.4
• Yang J, Dou Z, Peng X, Wang H, Shen T, Liu J, et al (2019).
Transcriptomics and proteomics analyses of anti-cancer
mechanisms of TR35–An active fraction from Xinjiang
NE
Academic

US
Publishers

Bactrian camel milk in esophageal carcinoma cell. Clin.
Nutrit. 38(5): 2349–2359. https://doi.org/10.1016/j.
clnu.2018.10.013
• Yoganandi J, Mehta BM, Wadhwani KN, Darji VB, Aparnathi

December 2021 | Volume 9 | Issue 4 | Page 462

Journal of Animal Health and Production

KD (2014). Comparison of physico-chemical properties
of camel milk with cow milk and buffalo milk. J. Camel
Pract. Res. 21(2): 253-25. https://doi.org/10.5958/22778934.2014.00045.9

NE
Academic

US
Publishers

