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Milk of Camel: Science Edification Urgencies
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Abstract: Camel milk is rich in numerous bioactive substances that function beyond their nutritive value. Camel milk is
more similar to goat milk and contains less short-chain fatty acids than cow, sheep and buffalo milks, and about 3 times
greater vitamin-C than cow milk. One kg of camel milk meets 100% of daily human requirements for calcium and
phosphorus, 57.6% for potassium, 40% for iron, copper, zinc and magnesium, and 24% for sodium. Camel milk helps
treat liver problems, lowers bilirubin output, lightens vitamin inadequacy and nutrient deficiency, and boosts immunity.
Camel milk reduces allergies caused by cow dairy products. Camel milk has low milk fat made mainly from
polyunsaturated fatty acids. It lacks R-lactoglobulin and is rich in immunoglobulins, compatible with human milk.
Persistent systematic education of camel milk science will be an obligation for health implications to be optimally

perceived by worldwide human populations.
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INTRODUCTION

Asia, Europe and North America produce most of
the world milk products (Figure 1) [1]. The most of milk
produced is from cattle except for Asia where cattle
and buffalo are the key milk producers (Figure 1). The
science of non-cow milks has, however, not been
broadly, scientifically, and systematically appreciated
by the public. Public education on health implications of

MILK AS A FUNCTIONAL FOOD AND MEDICINE

Milk secretion results from pregastric fermentation
of plant cells that generate volatile fatty acids (VFA)
and microbial mass [2, 3]. Milk is considered the most
natural functional food. Such a global nutritional fame is
because milk is produced from most abundant, least
digestible matters in the nature (e.g. cellulose), and
also because it encompasses numerous bioactives that
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Figure 1: Total world ruminant milk production.

camel milk as a replacement for cow milk is especially
inevitable. The objective of this article is to delineate
exclusive nutritional and technological properties of
camel milk in providing healthy foods for humans in the
new era, and to help optimize milk science education
worldwide with an emphasis on camel dairy foods.
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function beyond their nutritive value. No food can
replace milk for neonatal development of brain,
nervous, immune, and skeletal systems, which is an
evolutionary testimony for its irreplaceable roles in
creation of upcoming higher quality generations [3].
Lactating women on milk secret breast milk enriched
with B-lactoglobulin and ovalbumin [4]. Livestock milk
may be enriched with vitamin-E for greater nutritional
value [5]. Milk from immunized ruminants has reduced
hypercholesterolemia [6]. Conjugated linoleic acid
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(CLA) of mainly CLA cis9, trans11 (75-90%) and CLA
trans10, cis12 have implications as anti-carcinogenic,
anti-atherogenic, anti-inflammatory, and anti-lipogenic
agents [7, 8]. As such, ruminant research has
attempted to manipulate nutritional programs to enrich
milk with CLA [7]. Milk immunoglobulins act against
Enterotoxigenic Escherichia coli [9]. Dairy consumption
has also reduced metabolic syndromes [10]. Whey
proteins are insulinotropic and mdium chain fatty acids
improve insulin action and fat metabolism. Medium and
short chain fatty acids in milk specifically butyric acid,
publically considered likely unhealthy, can improve
intestinal nutrient assimilation and insulin sensitivity
[11, 12].

Given the versatile raising environment, evolution,
genetics, and feeding management, milk composition
differs vastly among livestock (Table 1). Protein and
calcium supplies from animal foods including dairy
products vary considerably among countries. Average
intake in many regions is well below minimum daily
requirements of about 70 g protein and 800 mg calcium
[13]. Camel milk is produced very economically by
animals living in the toughest environments. Camel
milk is three times richer in vitamin C than cow milk. In
some countries including Iran, Russia, Kazakhstan and
India, camel milk is prescribed for early and effective
recovery from a variety of disorders. Its vitamin C, iron,
unsaturated fatty acids and B-family vitamins boost
immunity. Nonetheless, the public awareness of non-
cow dairy foods nutritional and health perspectives is
highly insufficient. The limited global insight reflects the

Table 1: Average Milk Composition per 1 kg of Milk

much less available research data and more
importantly the less emphasized education, compared
to cow dairy foods.

NOVEL CAMEL MILK SCIENCE

Camel milk has on average 11.7% total solids, 3.0%
protein, 3.6% fat, 0.8% ash, 4.4% lactose, and a pH of
6.5. The levels of Na, K, Zn, Fe, Cu, Mn, niacin and
vitamin-C are greater and that of thiamin, riboflavin,
folacin, vitamin B12, pantothenic acid, vitamin-A, lysine
and tryptophan are relatively lower compared to cow
milk. Milk fat has a molar % of 26.7 palmitic acid, 25.5
oleic acid, 11.4 myristic acid, and 11.0 palmitoleic acid.
Camel milk is more similar to goat milk and contains
less short-chain FA than cow, sheep and buffalo milks.
In vitro protein digestibility and protein efficiency ratio
values were 81.4% and 2.69, respectively, based on
90.0% and 2.50 for ANRC-Casein. Camel milk contains
substantially less vitamins-A (010 vs. 0.27 mg/L) and
B2 (0.57 vs. 1.56 mg/L), similar vitamin-E content (0.56
vs. 0.60 mg/L), and about 3 times greater vitamin-C
(37.4 vs. 11.0 mg/L) than cow milk, respectively [14].

Camel is known as the gold goal pseudo-ruminant
of the 21st century in arid regions and drylands. In
Kazakhstan, 37% of the total milk is produced by
camel, with sheep, yak and cows producing 30%, 23%
and 10%, respectively. Camel milk production varies
from 3.5 up to 40 L per day under intensive
management. Lactation lasts between 9-18 months,
with peak yield occurring during the first 2-3 months

Component Cow Buffalo Breast Camel
Fat, g 40 70 40 45
Protein, g 34 40 19 35
Lactose, g 48 51 65 44
Minerals, g 7 8 2 7
Solids-non-fat, g 90 98 73 86
Total solids, g 133 167 121 128
Cholesterol, mg 140 90 200 370
Calcium, g 1.20 1.95 3.20 1.43
Phosphorus, g 0.93 1.74 1.4 1.16
Saturated FA, g 24 42 18 24
Monounsaturated FA, g 11 17 16 14
Polyunsaturated FA, g 1 2 5 5

FA = fatty acids.
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postpartum. In another study, the range of major
contents of camel milk were: fat 2.9-5.5%, protein 2.5-
4.5%, lactose 2.9-5.8%, ash 0.35-0.95%, water 86.3-
88.5% and SNF 8.9-14.3%, with a mean specific
gravity of 1.03 [15].

The camel milk is receiving more recognition as a
global product in optimizing human health. The FAO
predicts the camel dairy products will appear on
European supermarket shelves. However, logistic
challenges in manufacturing and processing must be
overcome. Despite the increasing demands from
Sahara to Mongolia, the annual 5.4 million tones camel
dairy products are greatly inadequate. Sector and local
investments must escalate to meet demands and
create profitable markets both in the Middle East and
the Western world. There are about 300 million
potential customers in the Middle East and millions
more in Africa, Europe and the Americas for camel
dairy products. Although somewhat saltier than cow
milk, camel milk represents a cost-effective husbandry
under toughest conditions. Camel milk is 3 times richer
in vitamin-C than cow milk. In many regions of Iran,
Russia, Kazakhstan and India, camel milk has
traditionally been prescribed as a food treatment for
multiple diseases recovery [16-18]. Oral camel milk
administration has proved protective against cadmium
induced toxicity in rats [19]. Camel milk is also known
for its rich iron, unsaturated fatty acids and B-vitamins.

A main challenge in camel milk processing is its
incompatibility with the Ultra High Temperature (UHT)
exposure, which is to preserve milk. Also, most camel
producers have a nomad nature. An additional
challenge is that camels are reputedly stubborn
animals. Unlike cows and other docile ruminants
storing all their milk in udders, camels store their milk
further up the body. Besides all, camel milk production
might be considered an inferior-technology business,
such that a scanty 5 L daily secretion is regarded a
decent vyield. Even under extensive production,
improved feeding, husbandry and veterinary services
should enable daily yields of up to 40 L. There seems
to be at least 17 million camels (Camelus dromedarius)
in the world including 12 million in Africa and 5 million
in Asia [1]. Milk production varies between 1,500 and
15,000 kg during a lactation of 9 and 18 months [20].

Camel milk has 21 different amino acids [20]. One
kg of camel milk supplies 100% of daily human
requirements for calcium and phosphorus, 57.6% for
potassium, 40% foriron, copper, zinc and magnesium,
and 24% for sodium [21]. Saturated acids comprise

about 61% of milk FA, including palmitin (27%), stearin
(14.7%), myristic acid (12.4%), with kapron and capric
acid being only 0.8% [22]. Thus, camel milk fat is made
of 39% unsaturated FA. Camel milk can help treat
some liver problems, lower bilirubin output, lighten
vitamin inadequacy and nutrient deficiency, and
augment immunity [21]. Fermented camel milk contains
some minor amount of alcohol, and 12.4% of dry
matter including 4.8% fat, 3.6% protein, 0.12 mg/kg
carotene and 56 mg/kg vitamin-C. One kg of fermented
milk has 766 kcal energy. From each 3 L of fermented
milk, 1 kg of curd is produced, almost half of the curd
yield in sheep, goat and cow milk. Processing 100 kg of
camel milk in temperatures between 50-55°C can yield
9-10 kg of sour cream with 66%6 of fat. Processing the
same amount of camel milk in temperatures between
45-55°C cangenerate 12-14 kg of sour cream with 35-
40% of fat [23]. One kg of curds is derived from 6 L of
camel milk, one kg of dried curd is produced from 9.1 L
of milk, one kg of melted butter with 98% of fat is made
from 15 L of milk with 5.66% of fat, one kg of sour
cream with 76.8% of fat is made from 13.5 L of milk
with 5.66% of fat. Fermented camel milk is made of
pure starter culture. It must be stirred 5000-6000 times
by electrical beaters every 3 h. Fermentation starts at
temperatures of 20-25°C for the first 24 h. After that it
should be cooled down to 18-20°C. Fermentation will
be complete after 6 h. The fermented milk can be kept
for 60 days in dark bottle at a temperature of 40-50°C
and becomes ready for consumption. Carbonated
fermented milk can be preserved up to 90 days.

A major use of camel milk is in allergy caused by
various foods, especially ruminant-made foods of
mainly cow milk and milk products. Such allergies may
cause anaphylactic reactions. These include 1)
immediate reaction within 45 min of drinking cow milk
that leads to urticaria, angioedema and likely true
anaphylactic reactions; 2) medium reactions occurring
45 min to 20 h that manifests with pallor, vomiting and
diarrhea; and 3) long-term reactions happening > 20 h
with mixed reactions in the skin and respiratory and
gastrointestinal tracts. Camel is a non-ruminant,
despite ruminating, or so called Tylopode. Camel milk
is exclusive by its rather low milk fat of about 2% that is
made mainly from polyunsaturated FA. These FA tend
to be fully homogenized and form smooth white milk. In
addition, camel milk proteins are the most determining
constituents in preventing/curing food-born allergies.
This is because camel milk lacks R-lactoglobulin [24]
and possesses a different B -casein (Beg, 1986) than
cow milk. These proteins make cow milk allergenic.
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Moreover, camel milk contains many immunoglobulins,
being compatible with human counterparts. Camel milk
is also rich in vitamin-C, calcium and iron, thus
boosting immune function. Camel milk was recently
shown to cure allergies in children of 8-mon to 10-yr old
[17].

In several regions of Iran, Pakistan and India, camel
milk has long been used therapeutically against dropsy,
Jaundice, spleen and liver complexities, tuberculosis,
asthma, anemia, and piles [25]. Camel milk is healthier
when it is drunk as a cool drink [26]. The milk also
apparently has slimming properties [27]. The belief by
the Bedouin of the Sinai Peninsula exists that any
internal disease can be cured by drinking camel milk
through driving from the body all the bacteria. Such
milk properties must additionally be attributed to what
camel eats. Milk from camel consuming straw might not
exhibit the favorable health effects. By the rule of
thumb considerations, generally camel milk nutritional
value would be considered the lowest following milk
from ewe, goat and cow. However, 4-5 kg of camel
milk and milk products are sufficient to meet energy,
lipids, proteins and calcium requirements of a man.

Following immediate use, the left-over camel milk is
curdled and soured. The casein prepared from this milk
product is called ‘industrial casein’ [28]. It is not very
firm for human intake, and is rather used for glue and
gums making. The industrial casein from cow milk is
however rich in proteins. The whey proteins of camel
milk are richer in nitrogen compared to cow milk [28].
The high proteins and amino acid proportions of camel
milk casein make camel milk an appropriate food
supplement for humans. The unfavorable odor and
taste, however, could affect its popularity. Thus, it is
recommended to purify the camel industrial casein to
maintain its competitive status in the human health
markets.

IMPLICATIONS

Camel milk has traditionally been used to treat liver
problems, lower bilirubin output, reduce vitamin
inadequacy and nutrient deficiency, and boost
immunity. Camel milk reduces food allergies caused by
cow milk and milk products. Camel milk has low milk fat
content with increased PUFA proportions. Camel milk
lacks R-lactoglobulin and is rich in immunoglobulins,
thus being compatible with human milk. More research
is needed to further characterize biophysical and
biochemical properties of camel milk as a functional
substitute for cow milk and other animal products.

Future research must be programmed within public
education contexts. Persistent education will be a
commitment for such milk natural health implications to
be optimally perceived by science and public
communities worldwide.

ACKNOWLEDGEMENTS

The Ministry of Science, Research and Technology
and University of Zanjan are thankfully acknowledged
for supporting the author's global programs of
optimizing science education in the new millennium.

REFERENCES

[1] FAO, Food and Agriculture Organization of the United
Nations, 2005. FAOSTAT Data. http://faostat.fao.org.

[2] Nikkhah A. Ruminant milk and human wellbeing: a multi-

species review, In Milk Production. Nova Science Publishers,
Inc., NY, USA, 2011a.

[3] Nikkhah A. Science and Pseudo Science of Milk Intake and
Human Health. In Milk Production. NOVA Science
Publishers, Inc., NY, USA, 2011b.

[4] Fukushima Y, Kawata Y, Onda T, Kitagawa M. Consumption
of cow milk and egg by lactating women and the presence of
beta-lactoglobulin and ovalbumin in breast milk. Am J Clin
Nutr 1997; 65: 30-5.

[5] Golay A. Cholesterol-lowering effect of skim milk from
immunized cows in hypercholesterolemic patients. Am J Clin
Nutr 1990; 52: 1014-9.

[6] Hayes KC, Pronczuk A, Perlman D. Vitamin E in fortified cow
milk uniquely enriches human plasma lipoproteins. Am J Clin
Nutr 2001; 74: 211-8.

[7] Lock AL, Bauman DE. Modifying milk fat composition of dairy
cows to enhance fatty acids beneficial to human health.
Lipids 2004; 39: 1197-206.
http://dx.doi.org/10.1007/s11745-004-1348-6

[8] McGuire MA, McGuire MK. Conjugated linoleic acid (CLA): A
ruminant fatty acid with beneficial effects on human health. J
Animal Sci 2000; 77: 1-8.

[9] Tacket CO, Losonsky G, Link H, et al. Protection by milk
immunoglobulin concentrate against oral challenge with
Enterotoxigenic Escherichia coli. N Engl J Med 1988; 318:
1240-3.
http://dx.doi.org/10.1056/NEJM198805123181904

[10] Pfeuffer M, Schrezenmeir J. Milk and the metabolic
syndrome. Obesity Rev 2006; 8: 109-18.
http://dx.doi.org/10.1111/j.1467-789X.2006.00265.x

[11] Gao Z, Yin J, Zhang J. Butyrate improves insulin sensitivity
and increases energy expenditure in mice diabetes. Diabetes
2009; 58: 1509.
http://dx.doi.org/10.2337/db08-1637

[12] Tantibhedhyangkul P, Hashim SA. Medium-chain triglyceride
feeding in premature infants: effects on fat and nitrogen
absorption. Pediatrics 1975; 55: 359-70.

[13] DRI, Dietary Reference Intakes, Recommended Intakes for
Individuals, Food and Nutrition Board, Institute of Medicine,
National Academies. National Academy of Sciences,
Washington, D.C. USA 2007.

[14] Farah Z, Rettenmaier R, Atkins D. Vitamin content of camel
milk. Int J Vitamin Nutr Res 1992; 62: 30-3.

[15] Khan BB, Igbal A. Production and composition of camel milk:
review. Pakistan J Agric Sci 2011; 38: 3-4.




10

World Journal of Veterinary Science, 2014, Vol. 2

Akbar Nikkhah

[16]
7]
(18]

[19]

[20]

[21]

[22]

Khan MM, Al-Bukhari S. Translation of the Meanings of the
Koran. Saudi Arabia: Al-Medina Islamic University 1974.

Shabo Y, Barzel R, Margoulis M, Yagil R. Camel milk for food
allergies in children. Immunol Allergy 2005; 7: 796-8.

Yagil R. Camels and Camel Milk. Italy: FAO (Food and
Agricultural Organization of the UN) 1982.

Al-Hashem F, Dallak M, Bashir N, et al. Camel's milk protects
against cadmium chloride induced toxicity in white albino
rats. Am J Pharmacol Toxicol 2005; 4: 107-17.

Tsetsegmaa Ch, Altaibayar D, Dolgorsuren P, Munh-Erdene
G Erdenebileg U. Camel Milk Value Chain Assessment
Report. May 2008, Swiss Agency for Development and
Cooperation (SDC).

Jadambaa S, Batsuh T, Baigalmaa P. Research on use of
camel milk to treat liver diseases. Product of Technical
University, No 8, 2000; pp. 17-21.

Indra R, Magash A, Biichee N. Camel Research. page 303,
Ulaanbaatar, Mongolia 1998.

(23]

[24]

[25]

[26]

[27]

(28]

Indra R, Osorhaan. Industrial Processing of Camel Milk.
Agricultural Magazine, No1., Ulaanbaatar, Mongolia 1987.

Merin U, Bernstein SD, Bloch-Damti N, Yagil R, van Creveld
C, Lindner PA. Comparative study of milk proteins in camel
(Camelusdromedarius) and bovine colostrums. Livestock
Produc Sci 2001; 67: 297-301.
http://dx.doi.org/10.1016/S0301-6226(00)00198-6

Akhundov AA, Dyrdyev B, Serebryakov ER. Effect of
combined treatment on water electrolyte exchange in
pulmonary TBC patients. Zdravookhr Turkm 1972; 16: 40-4.

Yasin SA, Wahid A. Pakistan camels. A preliminary survey.
Agric Pakistan 1969; 8: 289-97.

Pant R, Chandra P. Composition of cow and camel milk
proteins and industrial case in. Milchwissenschaft 1980; 35:
91-3.

Talpur FN, Memon NN, Bhanger ML. Comparison of fatty
acid and cholesterol content of Pakistani water buffalo
breeds. Pakistan J Anal Environ Chem 2007; 8: 15-20.

Received on 26-03-2014

DOL: http://dx.doi.org/10.12970/2310-0796.2014.02.02

© 2014 Akbar Nikkhah; Licensee Synergy Publishers.
This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in

any medium, provided the work is properly cited.

Accepted on 11-04-2014

Published on 27-05-2014



