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Highlights 

➢ The "white gold of the desert" is a term used to describe camel milk  

➢ Camel milk has very little of lactose and casein that cause lactose intolerance  

➢ Camel milk is good for maintaining the immune system  

➢ Camel milk lacks beta-lactoglobulin and has a different beta-casein  

➢ Camel milk has anti-aging benefits because of its high vitamin C content 

Abstract: Background and importance: Immunoglobulins, lactoalbumin, lactoperoxidase, casein, lysozyme, 

lactoferrin, and amylase are just a few of the proteins found in camel milk. Camel milk appears to be safe and 

effective in enhancing long-term glycemic control and also acts as a facilitator in lowering the insulin demand 

by 30% for type 1 diabetes mellitus patients, therefore, it can be utilized as an alternative to insulin therapy. 

Alpha-hydroxyl acids, which are utilized to help exfoliate dead skin cells and enable skin renewal and new cell 

creation, are more concentrated in camel milk. The two main components of camel milk are lactoferrin and 

immunoglobulins, which provide the milk with its immune-stimulating qualities. Aims of the study: The goal 

of this review is to discuss the medicinal, physiological, and nutritional advantages of camel milk for people's 

health. Methodology: For the purpose of this review article, the author evaluated 56 different published 

articles. Access to published publications from databases like PubMed, the Scopus database, and the Cochrane 

database was made possible by using the Google search engine. Discussion: Because the milk of immunized 

camels contains neutralizing antibodies, it can provide passive immunity to individuals who have SARS-CoV-

2. Lactoferrin, the primary iron-attaching protein in camel milk, is effective in preventing the growth of cancer 

by 56%. Camel milk has a lot of ascorbic acids, which help improve liver function. Conclusion: Camel milk has 

numerous therapeutic benefits, including antibacterial, anticarcinogenic, antioxidant, anti-hypertensive, and 

anti-diabetic properties.  
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Introduction  

The camel is a desert mammal that is a member of the Camelidae family and the Artiodactyla 

suborder. The Bactrian two-humped camel (Camelus bactrianus) and the Arabian or dromedary one-

humped camel (Camelus dromedarius) are the two varieties of camels [1]. More people are raising 

camels for both milk and meat [2]. Both breeds of camels produce milk that is rich in minerals and 

vitamins and high in unsaturated fats and proteins, with some macronutrient variations depending 

on the location [3]. According to estimates from the Food and Agriculture Organization (FAO), there 

are 19 million camel populations globally, with 15 million of them located in Africa and 4 million in 

Asia [4]. The "white gold of the desert" is a term used to describe milk, a significant byproduct of 

camels [5]. Camel milk is dark white and has a harsh, salty flavor and a pungent odor. The taste of 

camel milk varies based on the camel's breed, diet, health, and water intake. When kept at a 

temperature of 2°C, camel milk preserves its quality for up to 12 days, as opposed to cow milk, which 
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only does so for two to three days [6]. Raw camel milk lasts for 8–9 hours at 37°C and for more than 

a week at 4-6°C [7]. Camel milk has a variety of possible health benefits, including antibacterial, 

antiviral, antidiabetic, anti-aging, and anti-carcinogenic properties. Protective proteins found in 

camel milk may have therapeutic benefits and may be essential for enhancing the immune defense 

system [8]. High levels of antioxidants found in camel milk assist in preventing cell damage that can 

result in major illnesses including cancer, diabetes, and heart disease. As camel milk is a great source 

of vitamins and minerals, drinking it may aid in the body's general growth and development [9].  

Literature Review  

Camel milk is a nutrient-rich food that is thought to be particularly excellent for health and 

wellbeing, and as a result, it has been drawing attention from all over the world due to its enormous 

health advantages. In traditional medicine, local healers have asserted that a mixture of camel milk 

and pee has the medicinal ability to treat several types of cancer [10,11]. Camel milk has numerous 

therapeutic benefits, including antibacterial, anticarcinogenic, antioxidant, anti-hypertensive, and 

anti-diabetic properties [1].  

Following are some examples of the therapeutic, physiological, and nutritional advantages of 

camel milk:  

Therapeutics Benefits of Camel Milk  

Diabetes mellitus: Diabetes mellitus is a chronic condition that results in elevated blood sugar 

levels when the pancreatic beta cells are unable to release any insulin, secrete inadequate insulin, or 

the body is unable to utilize insulin properly [12]. Camel milk helps to improve fasting blood glucose, 

glycosylated hemoglobin, serum anti-insulin antibodies, and mass body index while lowering the 

amount of insulin needed to induce glycemic control [13]. Chronic hyperglycemia and abnormalities 

in the metabolism of carbohydrates, fats, and proteins are hallmarks of type 1 diabetes mellitus, an 

autoimmune condition that affects just one organ. These symptoms are linked to an insulin shortage 

[14]. Camel milk has sufficient amounts of insulin as well as an insulin-like protein with a 52 

microunit/ml concentration that is used to sustain and prevent diabetes mellitus [15]. The casein 

concentration of camel milk was unusual, and it looked to include an insulin-like protein that resists 

intestinal digestion and absorbs more quickly into the blood [16]. Peripheral insulin resistance and 

insufficient insulin production by pancreatic beta cells are two characteristics of type 2 diabetes 

mellitus. Camel milk can aid in reducing insulin resistance and blood sugar levels [12]. Zinc minerals 

are abundant in camel milk, which may assist in increasing insulin sensitivity [17]. When people with 

type 2 diabetes mellitus consume camel milk on a regular basis, their blood sugar levels are adjusted 

due to changes in their lipid profile, blood pressure, and insulin levels. Additionally, the casein 

protein, which is found in milk in the form of big granules, acts to prevent the Boisson stomach 

enzyme pepsin and insulin molecules, which are responsible for acidity in the stomach, from being 

broken down [18].  

In autism spectrum disorder: The term "autism spectrum disorder" is used to describe a number 

of neurodevelopmental problems that can affect social interaction and result in recurrent aberrant 

behaviors. Numerous autoimmune diseases, which affect an intestinal enzyme involved in the 

production of amino acids from the milk protein casein, are the primary cause of many autistic 

disorders. Casomorphine, a potent opioid, can occasionally form from the original betacasein and 

beta-lactoglobulin in casein. Due to brain injury, this opioid causes standard cognitive and behavioral 

side effects [19]. Camel milk is good for maintaining the immune system and promoting brain 

development due to its lower beta-casein level, absence of beta-lactoglobulin, and presence of 

protective proteins [20]. When camel milk is consumed regularly by autistic people, it can help with 

the development of motor behavior, the enhancement of behavioral and cognitive abilities, the 

reduction of oxidative stress, the enhancement of social behavior, the ability to communicate, as well 

as an improvement in speech and language [21–23].  

Management of Crohn's disease: As an inflammatory response by the body, Crohn's disease is 

defined as a condition that results in inflammation of the gastrointestinal tract or gut. Weight loss, 
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stomach discomfort, vomiting, or diarrhea are just a few of the signs and symptoms of Crohn's 

disease. It can also lead to other health issues like eye inflammation, fatigue, poor focus, skin rashes, 

and arthritis [4]. By limiting the overexpression of pro-inflammatory cytokines in the colon, camel 

milk can reduce the inflammatory response. In order to reestablish the function of the intestinal 

barrier, camel milk also increased the expression of occludin and claudin [24].  

Anti-bacterial and antiviral properties: Lactoferrin, which is present in camel milk and has an 

activity range of 95 to 250 ml/dl (higher than that of other ruminants), has antimicrobial and immune 

system effects [25]. Because camel milk contains enzymes with anti-bacterial and antiviral properties 

like lactoferrin, which can inhibit the growth of microorganisms in the gut; lactoperoxidase, which is 

used to reduce gram-negative bacteria and is effective in raw milk for the first four days, and 

peptidoglycan recognition protein (PGRP), which acts as a broad anti-microbial activity that 

stimulates the immune system [26,27]. Lactoferrin in camel milk inhibits the growth of Salmonella 

typhimurium by binding to iron and preventing it from being used for growth [7]. Staphylococcus 

aureus also has a damaging effect on the cell walls of bacteria, and camel milk lactoperoxidase 

demonstrated a bacteriostatic action against Lactococcus latis [28]. It has been noted that camel milk 

has therapeutic benefits for treating various tuberculosis subtypes, empyema, chronic pulmonary, 

and multidrug-resistant tuberculosis patients [7]. Camel milk is an adjuvant dietary supplement that 

can be used by tuberculosis patients who are multidrug resistant. In children younger than 59 

months, rotavirus is the most frequent cause of diarrhea. Anti-rotavirus antibodies found in camel 

milk have the ability to reduce diarrhea [29]. Both secretory immunoglobulin A (sIgA) and 

immunoglobulin G (IgG) extracted from camel milk have been shown to be effective against 

rotaviruses obtained from bovine or human sources [7]. IgG in colostrum contributes to significant 

anti-rotavirus activity, although sIgA levels in regular milk are high [7]. This suggests that human 

rotavirus can be effectively inhibited by raw camel milk.  

Support against COVID-19: Camel milk contains antiviral characteristics that can help the body 

fight sickness. Due to the neutralizing antibodies in camel milk, it can provide passive immunity and 

be used to treat COVID-19 patients as well as provide prophylaxis for people who are at risk of 

contracting SARS-CoV-2. As a result of lactoferrin's ability to bind to heparin sulfate and prevent 

viral infections and pandemics, camel milk has a high concentration of lactoferrin, which works to 

block SARS-CoV-2 entry and infection into host cells [30].  

Therapeutic effects on cancer, tumors, and ulcers: By acting on thyroid peroxidase enzymes 

that are naturally present in camel milk, the lactoperoxidase enzyme inhibits the formation of tumors 

and is linked to the iodination of thyroid hormones. The highest concentration of these enzymes is 

also affecting the reduction of breast cancer cell metastasis [9,31]. Camel milk can treat cancer by 

binding to the tumors and eliminating the malignant cells without harming healthy tissue. Due to its 

high concentrations of the vitamins C, A, B2, and E (and its acid pH), as well as the minerals 

magnesium and zinc, camel milk has been proven to possess antiulcer qualities. Camel milk 

considerably reduced indomethacin-induced stomach ulcers, demonstrating an anti-ulcerogenic 

action associated with its gastro-protective function [32,33].  

Natural anti-inflammatory effect: Omega-6 fatty acids, which are bad for you, increase 

inflammation in the body. Camel milk contains significant amounts of omega-3 fatty acids, which 

naturally reduce inflammation [34]. Camel milk contains vitamins C, A, and B2, has a high level of 

vitamin C, and is abundant in zinc and magnesium, all of which have anti-inflammatory properties 

against several viral disorders [4]. These vitamins are helpful in reducing oxidative stress brought on 

by a hazardous substance. Magnesium is vital for the manufacture of glutathione, which protects 

cellular components from damage brought on by free radicals, peroxides, and heavy metals, as well 

as for the uptake and metabolism of vitamins such as vitamins B, C, and E. At the moment, 

magnesium significantly speeds up the antioxidant defense system [35].  

Stimulates circulation and treats iron deficiency anemia: High levels of iron found in camel 

milk help prevent iron deficiency anemia. Red blood cells, which are crucial for the transport of 

oxygen and the creation of deoxyribonucleic acid, must include iron. Camel milk can considerably 

aid in preserving health and well-being after childbirth, damage, or a time of malnutrition [36]. In 
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addition to saliva, bronchial mucus, tears, and other bodily secretions, lactoferrin is an iron-binding 

glycoprotein that is a small component of whey proteins. It is also found in large concentrations in 

the breast secretions of non-lactating dairy animals. Its structure consists of two lobes, each of which 

can reversibly bind two atoms of iron (one for each lobe). One bicarbonate ion is synergistically linked 

to each lobe [37].  

Therapeutic effect on hepatitis: Camel milk contains fats that calm the liver and help treat 

chronic liver disease adjuvantly. Improved liver function may be assisted by camel milk's high 

ascorbic acid content. Both hepatitis B and hepatitis C can be cured with camel milk. Hepatitis C and 

B viruses can be inhibited by the lactoferrin found in camel milk, which stops them from replicating 

in cells. Camel milk can treat hepatitis B because it boosts the immune system and prevents the virus' 

DNA from replicating [38].  

Anti-schistosomal effects: Schistosomamansoni can be eradicated by the anti-parasitic 

properties of lactoferrin found in camel milk. Colostrum and mature camel milk are given to the 

patient to encourage a specific immune response that protects against Schistosoma mansoni. The 

body's level of glutathione-transferase (GST), which is improved as a result of the immunoprotective 

phenomenon, detoxifies the body more effectively. This led to the announcement that camel milk that 

is mature and colostral has a preventive effect against schistosomiasis infection [38].  

The angiotensin-I-converting enzyme (ACE) has inhibitory activity: ACE, a 

dipeptidylcarboxypeptidase, catalyzes the transformation of the inert angiotensin I peptide into the 

powerful vasoconstrictor angiotensin II peptide. The increase in salt levels caused by angiotensin II 

increases blood pressure [1]. The ACE-inhibitory activity of camel milk protein hydrolysates has been 

examined, and it has been found that camel whole casein and camel b-CN have increased ACE 

inhibitory activities after enzymatic hydrolysis of camel milk proteins. After hydrolysis with pepsin 

alone and after hydrolysis with pepsin followed by trypsinolysis and chymotrypsinolysis, camel 

whole casein and b-CN showed strong ACE-inhibitory actions [7]. They discovered seven fermented 

camel milk samples with the highest ACE inhibitory efficacy using lactic acid bacteria (LAB) strains, 

along with a relationship between the level of hydrolysis and ACE inhibition. Reversed-phase HPLC 

(RP-HPLC) can be used to identify the ACE inhibitory peptides, and triple mass spectrometry can be 

used to measure their concentration (HPLC-MS3). [1]  

Improve food and milk allergies: Because camel milk has the following characteristics, its 

proteins are crucial for avoiding and treating food allergies. While camel milk lacks betalactoglobulin 

and has a different beta-casein, it does contain immunoglobulins that are identical to those found in 

mother's milk, which lessen allergy reactions in children and improve their ability to respond to foods 

in the future [39].  

Health Benefits of Camel Milk  

Enhance the health of the human heart: Omega-3 fatty acids, which may play a role in lowering 

cholesterol and preventing the development of cardiovascular illnesses, are abundant in camel milk. 

Orotic acid, a component of camel milk, lowers cholesterol by reducing bad cholesterol in the body; 

it also aids in lowering high blood pressure and reduces the incidence of atherosclerosis, heart 

attacks, and strokes [40].  

Renewing (rejuvenating) properties: Camel milk contains a higher concentration of alpha-

hydroxy acids, which aid in exfoliating dead skin cells, encourage their regeneration, and encourage 

the formation of new skin cells. These products include high concentrations of lactic acid, an alpha-

hydroxy acid subtype thought to be the most gentle on sensitive skin. Lactic acid exfoliates dead skin 

cells and leaves the skin appearing clean and fresh. This acid allows the skin to create ceramides and 

aids in moisture retention, giving the skin a plumper, redder, and healthier-looking appearance. 

Aside from these anti-aging ingredients, camel milk also contains lanolin, collagen, and elastin, which 

help to firm, tighten, and elasticize skin as well as aid in moisture retention [41,42]. Camel milk has 

anti-aging benefits because of its high vitamin C content, which protects collagen and has antioxidant 

and tissue-repairing properties. A water-soluble vitamin that supports the immune system is vitamin 

C. Vitamin C improves the resilience and structural support of the skin, which aids in the healing of 
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skin damage. Antioxidant vitamin C decreases the rate of free-radical damage, which results in 

wrinkles and dry skin [43]. Additionally, the liposome found in camel milk has a cosmetic component 

that is employed to enhance the anti-aging effect [44]. Lanolin and other moisturizing ingredients in 

the milk have a calming and soothing effect on the skin [45]. Because it contains elastin, vitamin C, 

and lanolin for next-level moisture, brightness, and baby-soft skin, camel milk has also grown in 

popularity as a component in lotions, ointments, and masks [46]. 

In lactose intolerance: The illness known as lactose intolerance is classified as being brought on 

by a lack of lactase, the enzyme needed to break down the lactose found in dairy products. Bloating, 

diarrhea, and gastrointestinal difficulties after consuming dairy products are symptoms of lactose 

intolerance [47]. Camel milk has very little of the lactose and casein that cause lactose intolerance. 

The two most frequently associated allergenic proteins in cow milk—A1 casein and lactoglobulin—

are absent from camel milk. A lactase-producing enzyme that the body secretes enables the body to 

digest sugar. This enzyme is absent in some people, which causes insufficient breakdown of lactose 

sugar. Only a small amount of lactose, which can be easily digested by those with lactose intolerance, 

is present in camel milk. Additionally, there is a minor amount of A1 casein, which is indigestible to 

people with lactose intolerance or dairy product allergies [48,49].  

Enhance height growth: Camel milk contains significant amounts of calcium, vitamins, and 

minerals that are essential for overall body growth, including greater height. Methionine, valine, 

phenylalanine, arginine, and leucine are some of the amino acids that are present in camel milk in 

sufficient amounts to support healthy growth and development. For example, the amino acid 

phenylalanine "plays a key role in the biosynthesis of other amino acids and is significant in the 

structure and function of many proteins and enzymes," according to the US National Library of 

Medicine website. One of the most fundamental parts of the body is protein, and camel milk is a good 

source of it [50,51].  

Natural immunity-booster: Compounds found in camel milk appear to combat a number of 

microbial-based disorders. The two primary components of camel milk are lactoferrin and 

immunoglobulins; it is possible that these two components are what give camel milk its 

immunestrengthening qualities [52]. Microorganisms associated with serious illnesses, such as 

Escherichia coli, are prevented from multiplying by lactoferrin. The disease-fighting properties of 

immunoglobulins help to reduce allergy symptoms. Targeting foreign invaders and chemicals like 

antigens, antibody proteins work to eliminate them from the immune system [53].  

Natural probiotics: Probiotics are beneficial microorganisms that reside in the gastrointestinal 

tract and promote gut health. Because it contains a variety of healthy bacteria, camel milk is a great 

source of probiotics. Probiotics with physiological activity in the digestive system include lactoferrin 

and a camel milk protein that contains iron [54].  

Nutritional Benefits of Camel Milk  

Rich in nutrients: Camel milk contains minerals like calcium, iron, zinc, folate, and potassium, 

as well as vitamins B and C. Camel milk is a fantastic source of long-chain and unsaturated fatty 

acids, which promote brain and heart health. The milk also offers antioxidants, which are an effective 

solution for reducing oxidative stress and free-radical damage [55]. In addition to being the main 

source of carbohydrates, camel milk also contains a modest number of various oligosaccharides that 

shield young children from viruses, encourage the growth of the Bifidobacterium environment, and 

aid in nervous system development [1]. Camel milk ranges in total protein content from 2.15 to 4.90%. 

Camel and cow milk both contain a similar amount of casein (as1, as2, and casein), but they differ in 

the amount of whey proteins. As a result, cow milk has a greater casein to whey protein ratio than 

camel milk. Camel milk creates a softer gel than cow milk because of the effect this has on the 

coagulum's hardness [1]. Camel milk has a greater ascorbic acid concentration. Calcium and iron are 

both abundant in camel milk. In comparison to cow milk, camel milk contains higher levels of insulin, 

whey acidic protein, peptidoglycan recognition protein, B-lactose albumin, casein micelles, whey, 

and omega-7 [4]. Camel milk ranges in total protein content from 2.1 to 4.9 percent. Camel milk has 

a fat percentage ranging from 1.2 to 5.4%, with an average of 3.29%. Camel milk contains somewhere 
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between 2.40 and 5.80% lactose. In dromedary camel milk, the total mineral concentration of total ash 

ranged from 0.60 to 0.90%. Due to the forage camels eat, including Atriplex and Acacia, which often 

have a high salt content and may be one of the causes for the salty flavor of milk, camel milk is a rich 

source of chloride. Fe, Zn, and Cu concentrations were found to be 1.37, 2.19, and 0.44 mg/dl and 0.05, 

0.35, and 0.02 mg/dl, respectively, in camel and bovine types of milk. In accordance with the 2009 

United States Drug Act report, 250 ml of camel milk gives an adult around 15.5% of the daily 

recommended intake of cobalamin (B12), 8.25% of riboflavin (B2), 5.25% of vitamin A, and 10.5% of 

each of ascorbic acid (C), thiamin (B1), and pyridoxine (B6) [7].  

Table 1. Listed below are the nutrients included in a half cup (120 ml) of camel milk. 

Constituents of camel milk 

Grams (%) Daily Value (%) 

Calories Protein Fat Carbohydrate Thiamine Riboflavin Calcium Potassium Phosphorus 
Vitamin 

C 

50 3 3 5 29 8 16 6 6 5 

Identical to a human mother’s milk: Colostrum and breast milk share the same qualities as 

camel milk. As a healthy alternative to new-born formula, many parents supplement it with camel 

milk. Kids will love it. Camel milk is particularly distinctive and full of immunoglobulins, which are 

defense proteins that bolster the immune system's resistance to illness. Because they are smaller than 

human immunoglobulins, the immunoglobulins found in camel milk can more readily enter bodily 

tissues [56].  

Conclusion  

Camel milk has a dark white color, a harsh, salty flavor, and a pungent odor. The taste of camel 

milk varies based on the camel's breed, diet, health, and water intake. With low cholesterol, low 

glucose, high minerals (sodium, potassium, iron, copper, zinc, and magnesium), high vitamin C, and 

high insulin concentrations, camel milk differs from other ruminant milks like cow, sheep, and goat 

milk. In those with diabetes mellitus, camel milk can help reduce blood sugar levels, reduce insulin 

resistance, and increase insulin sensitivity. Camel milk has been found to be useful in treating 

autoimmune illnesses because it has strong antibacterial qualities and works quickly to promote 

healing when paired with peptidoglycan recognition protein. Colostrum and mature camel milk are 

fed to the patient to trigger an immune response that protects against Schistosoma mansoni. A high 

concentration of iron found in camel milk is utilized to prevent iron deficiency anemia. Camel milk 

has a cosmetic benefit because it contains hydroxyl acids, which are known to smooth out wrinkles 

and fill in the skin.  

References 

1. A. A. Swelum, M.T. El-Saadony, M. Abdo et al. Nutritional, antimicrobial and medicinal properties of 

Camel’s milk: A review. Saudi Journal of Biological Sciences (2021). 28, 3126– 3136.  

2. Ramadan S, Inoue-murayama M. Advances in camel genomics and their applications: a review. The Journal 

of Animal Genetics. 2017; 45(2):49-58.  

3. Mihic T, Rainkie D, Wilby KJ, et al. The Therapeutic Effects of Camel Milk: A Systematic Review of Animal 

and Human Trials. Journal of Evidence-Based Complementary & Alternative Medicine 2016, 21 (4) NP110-

NP126.  

4. Galali Y, Al-Dmoor HM. Miraculous Properties of Camel Milk and Perspective of Modern Science. J Fam 

Med Dis Prev. 2019; 5:095.  

5. Sabry SM, Zaki NL, Saleh MA, et al. Functional properties of cake supplemented with sweet potato and 

camel milk. Plant Archives. 2021; 21(1):118-26.  

6. Mal G, Sena DS, Jain VK, et al. Therapeutic value of camel milk as a nutritional supplement for multiple 

drug resistant (MDR) tuberculosis patients. Israel Journal of Veterinary Medicine. 2006; 61(3-4): 88.  

7. Singh R. Camel Milk: An Important Natural Adjuvant. Agric Res. 2017; 6(4):327– 340.  

8. Kumar D, Chatli MK, Raghvendar S, et al. Antioxidant and antimicrobial activity of camel milk casein 

hydrolysates and its fractions. Small Rumin Res. 2016; 139:20–25.  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 21 November 2024 doi:10.20944/preprints202411.1552.v1

https://doi.org/10.20944/preprints202411.1552.v1


 7 

 

9. Kumar D, Chatli MK, Raghvendar S, et al. Enzymatic hydrolysis of camel milk casein and its antioxidant 

properties. Dairy Sci Technol. 2016; 96:391–404.  

10. Murali C, Mudgil P, Gan C. Y, et al. Camel whey protein hydrolysates induced G2/M cell cycle arrest in 

human colorectal carcinoma. Scientifc Reports (2021); 11:7062.  

11. Gader, A. G. M. A. & Alhaider, A. A. The unique medicinal properties of camel products: A review of the 

scientifc evidence. J. Taibah Univ. Med. Sci. 2016; 11, 98–103. 

12. Bereda G. Brief overview of diabetes mellitus. Diabetes Manag (2021); 11(S1): 21-27.  

13.  Mansour A A, Nassan M.A, Saleh O.H, et al. Protective effect of camel milk as anti-diabetic supplement: 

biochemical, molecular and immunohistochemical study. Afr J Tradit Complement Altern Med. 2017; 14 

(4): 108-119.  

14. Soliman AM. Potential impact of Paracentrotuslividus extract on diabetic rat models induced by high fat 

diet/streptozotocin. The Journal of Basic & Applied Zoology. 2016; 77:8- 20.  

15. Popović-Djordjević JB, KatanićStanković JS, Mihailović V, et al. Algae as a Source of Bioactive Compounds 

to Prevent the Development of Type 2 Diabetes Mellitus. Current Medicinal Chemistry. 2021; 28(23):4592-

615. 

16. Kumar D, Verma AK, Chatli MK, et al. Camel milk: alternative milk for human consumption and its health 

benefits. Nutrition & Food Science. 2016; 46: 217- 227.  

17. Aqib AI, Kulyar MF, Ashfaq K, et al. Camel milk insuline: Pathophysiological and molecular repository. 

Trends in Food Science & Technology. 2019; 88:497-504.  

18. Al-Ayadhi LY, Elamin NE. Camel milk as a potential therapy as an antioxidant in autism spectrum disorder 

(ASD). Evid Based Complement Alternat Med 2013: 602834.  

19. Gizachew A, Teha J, Birhanu T, et al. Review on medicinal and nutritional values of camel milk. Nature 

and Science. 2014; 12(12): 35-41.  

20. Sharma C, Singh C. Therapeutic value of camel milk - a review. Adv J Pharm Life Sci Res. 2014; 2: 7-13.  

21. Nguyen CT, Fairclough DL, Noll RB. Problem-solving skills training for mothers of children recently 

diagnosed with autism spectrum disorder: A pilot feasibility study. Autism.2016; 20: 55-64. 

22. Han VX, Patel S, Jones HF, et al. Maternal immune activation and neuroinflammation in human 

neurodevelopmental disorders. Nature Reviews Neurology. 2021:1-6.  

23. Chung H. Reprogramming of somatic cells: a tool for modelling neurodegenerative diseases (Doctoral 

dissertation, University of New South Wales).  

24. Villumsen M, Aznar S, Pakkenberg B, et al. Inflammatory bowel disease increases the risk of Parkinson’s 

disease: a Danish nationwide cohort study 1977–2014. Gut. 2019; 68(1):18-24.  

25. Kalla KR, Manthani V, Keerthi S. Camel milk a white gold of dessert: a review. Inter. Arch. App. Sci. 

Technol. 2017; 8(3):74-83.  

26. Mosaad AA, El-Kirdasy A, EL-Tamalli M, et al. Biochemical studies on the virulence factors of fungi 

associated with she-camel milk. Journal of Basic and Applied Chemistry. 2011; 1(2):15- 20.  

27. Bassuony NI, Abdel-Salam AF, Abdel-Ghany ZM, et al. Effect of Camel Milk on Microbiological and 

Chemical Quality of Soft Cheese. Journal of Food and Dairy Sciences. 2014; 5(2):63-77.  

28. Abdel-Hamid M, Goda HA, De Gobba C, et al. Antibacterial activity of papainhydrolysed camel whey and 

its fractions. International Dairy Journal. 2016; 61:91-98.  

29. Abrhaley A, Leta S. Medicinal value of camel milk and meat. Journal of applied animal research. 2018; 

46(1):552-8.  

30. Çalık H, Yılmaz R, Ay HF, et al. Neutralizing Antibody-Based Therapies against COVID-19. Coronaviruses: 

2021; 1:37.  

31. Khan MZ, Xiao J, Ma Y, et al. Research Development on Anti-Microbial and Antioxidant Properties of 

Camel Milk and Its Role as an Anti-Cancer and Anti-Hepatitis Agent. Antioxidants. 2021; 10(5):788.  

32. Habib, H. M., Ibrahim, W. H., Schneider-Stock, et al. Camel milk lactoferrin reduces the proliferation of 

colorectal cancer cells and exerts antioxidant and DNA damage inhibitory activities. Food Chem. 2013; 141, 

148–152. 

33. Hassen Ka. Review on Nutritional, Medicinal Value of Camel Milk and Its Public Health Importance. 

International Journal on Integrated Education. 3(12):348-63.  

34. Rudin AN. Insects as Sources of Protein and Long-Chain Fatty Acids for Entomophagy (Doctoral 

dissertation, Rutgers the State University of New Jersey, School of Graduate Studies).  

35. Zhexenbay N, Akhmetsadykova S, Nabiyeva Zet al. Using pectin as heavy metals detoxification agent to 

reduce environmental contamination and health risks. Procedia Environmental Science, Engineering and 

Management. 2020; 7(4):551-62.  

36. Sakandar HA, Ahmad S, Perveen R, et al. Camel milk and its allied health claims: a review. Progress in 

Nutrition. 2018; 20(Supplement 1):15-29.  

37. Mishra A, Ojha BK, Patel N, et al. Potential of lactoferrin as a novel nutraceutical. Int J Livest. 2018; 8:1-3.  

38. El Fakharany EM, El Baky NA, Linjawi MH, et al. Influence of camel milk on the hepatitis C virus burden 

of infected patients. Experimental and therapeutic medicine. 2017; 13(4):1313-20.  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 21 November 2024 doi:10.20944/preprints202411.1552.v1

https://doi.org/10.20944/preprints202411.1552.v1


 8 

 

39. Nunez, P. L., & Srinivasan, R. Electric fields of the brain: the neurophysics of EEG. Oxford university press. 

2006.  

40. Kilari BP, Mudgil P, Azimullah S, et al. Effect of camel milk proteinhydrolysates against hyperglycemia, 

hyperlipidemia, and associated oxidative stress in streptozotocin (STZ)-induced diabetic rats. Journal of 

Dairy Science. 2021; 104(2):1304-17.  

41. Michalun MV, DiNardo JC. Skin care and cosmetic ingredients dictionary. Cengage Learning; 2014.  

42. Ben-Yehoshua S, Hanuš LO. Retracted chapter: Apharsemon, Myrrh and Olibanum: Ancient Medical 

Plants. In Medicinal and Aromatic Plants of the Middle-East 2014 (pp.67-150).  

43. Sumaira AM, Solangi GA, Anwar I, et al. Composition and Beneficial Impact of Camel Milk on Human 

Health. Punjab University Journal of Zoology. 2020; 35(2):179-89. 

44. Panwar R, Grover CR, Kumar V, et al. Camel milk: Natural medicine-Boon to dairy industry. Dairy Foods. 

2015.  

45. Jilo K, Tegegne D. Chemical composition and medicinal values of camel milk. International Journal of 

Research Studies in Biosciences. 2016; 4(4):13-25.  

46. Singh V. Medicinal plants and bone healing. National journal of maxillofacial surgery. 2017; 8(1):4.  

47. Parker AM, Watson RR. Lactose intolerance. In nutrients in Dairy and their Implications on Health and 

Disease 2017 (pp. 205-211).  

48. Kaskous S. A1-and A2-milk and their effect on human health. J. Food Eng. Technol. 2020; 9:15-21.  

49. Oski FA. Do: Drink Your Milk! Teach Services, Inc.; 2013.  

50. Milan AM, Samuelsson LM, Shrestha A, et al. Circulating Branched Chain Amino Acid Concentrations Are 

Higher in Dairy-Avoiding Females Following an Equal Volume of Sheep Milk Relative to Cow Milk: A 

Randomized Controlled Trial. Frontiers in nutrition.2020; 7.  

51. Kubkomawa HI. Nutrient requirements of livestock for sustainable productivity in tropical Africa: a 

review. Journal of Emerging Trends in Engineering and Applied Sciences. 2019; 10(5):247-72.  

52. Rubin JS. The Maker's diet. Charisma Media; 2005.  

53. Walker M. Breastfeeding management for the clinician: Using the evidence. Jones & bartlett learning; 2021.  

54. Roobab U, Batool Z, Manzoor MF, et al. Sources, formulations, advanced delivery and health benefits of 

probiotics. Current Opinion in Food Science.2020; 32:17-28.  

55. Hammam AR. Compositional and therapeutic properties of camel milk: A review. Emirates Journal of Food 

and Agriculture. 2019:148-52. 

56. Yadav AK, Kumar R, Priyadarshini L, et al. Composition and medicinal properties of camel milk: A Review. 

Asian Journal of Dairy and Food Research. 2015; 34(2):83-91 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 

of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 

products referred to in the content. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 21 November 2024 doi:10.20944/preprints202411.1552.v1

https://doi.org/10.20944/preprints202411.1552.v1

