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Abstract 

 Milk is an important food for children. Camel milk (CM) differs from other ruminant milk and is closest to human breast 

milk because it is rich in vitamin C, minerals, probiotics and protective proteins like lysozyme, immunoglobulins, lactoperoxidase, 

and lactoferrin and having low sugar and cholesterol. Because CM doesn’t contain β-lactoglobulin, it is a substitute for people who 

can’t tolerate the lactose in cow's milk. In terms of antioxidants, antimicrobials, anti-hepatitis, and anti-arthritis, Remedy for 

autoimmune illnesses. This systematic review is aimed at determining and reporting nutritional values and medicinal characteristics 

of camel milk in infants and young children, specially infants who are unable to breastfeed from their mothers. Methods: The search 

strategy of the current review is "(camel milk) and (autism, food allergy, milk allergy, children disease, young children, infants or 

formula infants." The search was conducted via PubMed, Scopus, and Google scholar. Also, Full-text papers on the topic of camel 

milk, evaluating nutritional value and medicinal properties which have been published from 2015 to 2024, were included in this 

systematic review. These findings revealed that camel milk is safer for children and has a unique nutritional value and medicinal 

properties, is effective in the treatment of autism, and improves general well-being. Also, the numerous nutrients in camel milk help 

to promote the body’s natural defenses and thus can be considered as a good source of protein, calcium, phosphorus, vitamin C, and 

niacin and can meet part of the daily nutritional needs of humans. More large clinical trials are needed to support these findings. 

The researchers hope that these reports for pediatricians will lead to increased research on camel milk, its uses for young children 

and infants like formula and knowing its consequences and benefits. 
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1. Introduction 

 It is common knowledge that the best source of 

sustenance for an infant is their mother's milk. Due to the 

presence of bioactive components crucial for gut microbial 

colonization and immune maturation, human milk has been 

shown to have a multitude of protective factors against atopic 

disorders, reduce the risk of gastrointestinal and respiratory 

infections, and be compatible with an infant's digestive 

system. Breastfeeding, however, is not always possible. 

Follow-on formulas frequently end up being the only choice 

for feeding babies under six months old. Only 39% of babies 

under six months old are nursed exclusively globally, and 

only 15% of babies may be continuously breastfed for up to 

two years while also eating solid meals. Therefore, there is 

always a strong need to provide right substitutes for the 

mother's milk under certain circumstances  [1]. Bovine milk 

is frequently used to make infant formula; however, it also 

includes β-Lactoglobulin (β-LG), the primary protein that 

causes allergies in babies. One advantage of camel milk is 

that it does not have β-LG, which might make it a practical 

alternative to bovine milk for preventing baby allergies and, 

so, suitable source for creation of infant milk formula (IMF).  

 Camel milk contains immunoglobulins that are 

comparable to those in human breast milk, which helps to 

boost children's immune systems and lessen allergic 

responses [2]. Additionally, camel whey has a high 

concentration of antimicrobial components [3]. Camel milk 

differs from other animals' milk and resembles human milk 

because it contains less κ-casein and no β-lactoglobulin. It is 

therefore a viable choice for people with a cow's milk protein 

allergy. Additionally, camel milk has low fat and lactose 

content and is high in vital elements including potassium, 
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iron, and vitamin C. Camels are a great source of natural 

antioxidants because, during gastrointestinal digestion, their 

milk proteins release special bioactive peptides. Particularly, 

camel whey protein is known to improve immune system 

performance, reduce oxidative stress, and raise glutathione 

levels. Lactoferrin, lactalbumin, lactoglobulins, 

lactoperoxidase, lysozyme, and immunoglobulins are all 

abundant in it [1]. This systematic review is aimed at finding 

and reporting nutritional values and medicinal characteristics 

of camel milk in infants and young children, specially infants 

who are unable to breastfeed from their mothers. 

 

2. Methods 

 The search strategy of the current review is “camel 

milk) and (," The search was conducted via PubMed and 

Google scholar. Also, Full-text papers on the topic of camel 

milk, evaluating nutritional value and medicinal properties 

which have been published from 2015 to 2024, were included 

in this systematic review. 

 

3. Results 

1. Characterization and bioactive properties of camel and 

cow milk infant formulas 

 Characterization and bioactive properties of camel 

and cow milk infant formulas are shown in figure 1. From the 

figure 1, we can know that camel milk is higher in degree of 

hydrolysis, antioixidan activity, and anti-inflammatory 

activity compared to cow’s milk, making it best alternative to 

breast milk in cases where breastfeeding is not possible. 

 

2. Protein and Peptide Profile and Digestion of Human, 

Cow and Camel Milk 

 Protein and peptide profile of human, cow and camel 

milk was shown in figure 2.  The range of protein sequence 

identity between camel and cow's milk proteins was found to 

be between 47% and 81%. This is quite comparable to the 

range of 33% to 76% for the protein sequence identity of 

human and cow's milk proteins and 40% to 76% for those of 

human and camel milk proteins [2]. Furthermore, BLG is not 

present in human or camel milk. The primary proteins in both 

camel and cow milk were caseins, with β-casein being the 

most prevalent kind; nevertheless, the micelles of camel 

milk's casein are bigger than those of cow's milk. While ĸ-

casein was more prevalent in cow's milk (60%), β-casein was 

more prevalent in camel milk (67%). The most prevalent 

whey protein in cow's milk was β-LG, which was not present 

in camel milk. Glycosylation-dependent cell adhesion 

molecule-1 (GLYCAM-1) and α-lactalbumin (α-LA) were 

the primary whey proteins found in camel milk [4-6]. 

 

3. Camel milk fat profile compares with that of cow and 

human milk  

 Figure 3 explained Camel milk fat profile compared 

with that of cow and human milk.  While camel milk 

contained the highest monounsaturated fatty acid and poly 

unsaturated fatty acid contents like palmitoleic acid (4.8%) 

and olieic acid (30.2%), saturated fatty acids more prevalent 

in cow milk (67.2%) compered to cow’s and human milk  [7-

8]. The primary Essential amino acids in both camel and cow 

milk Leucine 5.98% and 8.89%, respectively, with iso leucine 

being the most prevalent kind [7]. In one other hand, human 

milk and camel milk were thoroughly examined. The findings 

indicated that the amounts of saturated fatty acids in camel 

milk and human milk are same. Polyunsaturated fatty acids 

were more prevalent in human milk, whereas 

monounsaturated fatty acids were more prevalent in camel 

milk. Human and camel milk were found to contain 146 and 

136 triacylglycerols, respectively, using UPC2/Q-TOF-MS. 

Human milk has higher levels of triglycerides made of 

polyunsaturated fatty acids than camel milk. Five main 

phospholipid kinds were found in both human and camel 

milk; the total phospholipid concentration of camel milk was 

higher than that of human milk. Furthermore, camel milk has 

higher levels of fat-soluble vitamins and cholesterol (4%) 

compared to human milk (3%) [9]. 

 

4. Camel and Cow’s Milk Immunogenicity and Cross-

Reactivity 

 According to one study, the immunogenicity and 

sensitizing potential of cow's and camel's milk can be 

decreased by hydrolyzing the enzymes. The immunogenicity 

and sensitizing potential of cow's milk, but not camel milk, 

may be diminished by extensive heat treatment. Enzyme 

hydrolysis seems to have a greater impact on cross-reactivity 

than heat treatment. The majority of infants with cow's milk 

allergies are expected to tolerate camel milk-based infant 

formula, and it is possible that partially hydrolyzed camel 

milk may even lower risk of allergic reactions, making it 

more tolerable for these infants. It may not advise utilizing 

camel milk in newborn formula since it appears that extensive 

heat treatment of milk does not lessen its immunogenicity, 

sensitizing potential, or cross-reactivity [6-7]. 

 

5. Hemoglobin level in children consuming camel milk 

and cow milk 

 Milk is a concentrated supply of macro- and 

micronutrients that are essential for supporting children's 

cognitive and physical development. It lowers child mortality 

and morbidity as well. But drinking cow's milk can put babies 

and toddlers at risk for low hemoglobin levels and iron 

storage depletion. Anemia and iron insufficiency have been 

linked to cow milk consumption through a number of 

methods. Among the most significant mechanisms are the 

naturally low iron content of cow's milk, the induction of 

intestinal bleeding in babies, and the anti-iron absorption 

impact of calcium and casein in non-heme cow's milk. In 

another hand, compared to cow milk (figure 4), camel milk 

has a higher iron content (1.35–2.5 mg/L vs. 0.3–0.8 mg/L). 

Furthermore, the majority of iron is linked to the smaller 

molecular fraction of casein, indicating improved 

bioavailability to boost hemoglobin synthesis and iron stores. 

Additionally, camel milk has a concentration of vitamin C 

that is more than three times higher than that of cow milk. By 

converting ferric iron into the easily accessible form of 

ferrous iron, vitamin C, whether it be naturally occurring in 

food or supplied from outside sources, improves iron 

absorption from non-heme sources. Because milk contains a 

lot of calcium and proteins, vitamin C can also counteract the 

effect of inhibiting iron absorption. These traits would 

suggest that camel milk consumption may benefit consumers 

more than cow milk in terms of improved hemoglobin 

production. According to a previous study, children who 

consumed camel milk had a considerably higher mean 

hemoglobin content (9.6±1.8g/dl) than children who 

consumed cow milk (9.1±2.2g/dl).  
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Figure 1. Characterization And Bioactive Properties Of Camel And Cow Milk Infants Formulas (BIF: bovine milk infant formula, 

CaIF: camel milk infant formula, DH: degree of hydrolysis (μg NH3 g-1), DPPH: antioixidan activity (TEAC μM), AIA: anti-

infalammatory activity (TEAC μM) [11]. 

 

 
Figure 2. Protein and Peptide Profile of Human, Cow and Camel Milk (Protein [2], B-LG: B-lactoglobulin, b-casen, k-casen and 

lactoferrin (%) [4-6]. 
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Figure 3. Camel milk fat profile compares with that of cow and human milk (TSFA: total saturated fatty acid, 

Palmitoleic acid and oleic acid [7-8], chol.: cholesterol [7] TAGs: Triglycerols [7-9]. 

 

 
Figure 4. Hemoglobin level in children consuming camel milk and cow milk (Iron and Hgb: hemoglobin. Source: [10] 
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Nonetheless, children who drank cow or camel milk had 

comparable overall rates of anemia. This may imply that 

drinking camel milk instead of cow's milk improves 

hemoglobin concentrations, but it may not be enough to 

guarantee normal hemoglobin concentrations because of 

other contributing factors especially in populations from 

resource poor settings[10]. 

 

6. Camel Milk and Autism Spectrum Disorder 

 Many studies have shown that camel milk is a 

promising treatment for autism due to its unique components 

that can reduce oxidative stress in autism patients, but it is 

recommended to conduct more studies using more advanced 

and accurate tools and on a larger scale [12]. 

 

7. Conclusions 

 The review concludes that camel milk can be a 

potential alternative milk source for infant formula. Camel 

milk showed a good source of antioxidant activity, and anti-

inflammatory activity. Also, β -lactoglobulin was not present 

in camel milk this makes camel milk suitable for infant with 

lactose intolerance, but this recommendation needs further 

research to confirm. Furthermore, in the future we need to 

study the effect of camel milk in autism spectrum disorder 

due to its unique components like fatty acid, peptide, calcium, 

phosphorus, vitamin C, and niacin and can meet part of the 

daily nutritional needs of humans and reduce oxidative stress 

in autism patients. 
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