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ABSTRACT 

This review paper delves into the critical significance of the initial thousand days of a child's life, 

emphasizing the transformative impact on their physical and cognitive development. While breast milk 

is universally acknowledged as the optimal source of nutrition, challenges such as maternal health 

issues may hinder its accessibility. Scientists explore alternatives like formula milk, but concerns arise 

due to preservatives and allergic reactions. An intriguing option gaining attention is donkey milk, 

historically consumed for purported health benefits. Modern research validates its nutritional alignment 

with human milk, presenting it as a viable substitute. Donkey milk's low-fat content, balanced protein 

profile, and bioactive compounds mirror human milk, offering a promising solution for infants with 

maternal milk unavailability. Studies indicate its hypoallergenic nature and antimicrobial properties, 

addressing concerns of allergies and infectious diseases. However, widespread adoption necessitates 

careful consideration of ethical, cultural, and economic dimensions, respecting the significance of 

donkeys in certain societies. Despite promising findings, the review underscores the need for 

comprehensive clinical trials to establish safety and efficacy across diverse populations. In conclusion, 

while donkey milk emerges as a compelling alternative, its integration into infant nutrition demands 

thoughtful evaluation of multifaceted considerations. 
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INTRODUCTION 

The initial thousand days of a child's 

existence mark a transformative period, 

shaping the trajectory of their physical and 

cognitive development [1]. Within this 

critical timeframe, the importance of 

optimal nutrition, primarily derived from 

breast milk, cannot be overstated. 

Recognized universally as the ideal source 

of nourishment, human milk provides an 

intricate amalgamation of nutrients, 

immune-boosting elements, and 

developmental cues imperative for the 

foundation of robust health [2]. However, 

the ideal scenario of maternal breastfeeding 

is not always attainable, as various 

circumstances such as maternal health 

issues, premature births, or maternal 

mortality may impede access to this 

fundamental source of sustenance, leaving 

infants and children vulnerable to nutritional 

deficiencies [3]. 

In response to these challenges, scientists 

and nutritionists have been compelled to 

explore unconventional alternatives to 

bridge the nutritional gap for infants and 

children who are deprived of their mother's 

milk. A myriad of formula milk options 

exists for infants to address nutritional gaps; 

however, concerns arise due to the inclusion 

of preservatives in these formulations, 

which may not be suitable for early-age 

consumption. While formula milk offers a 

balanced nutritional alternative, it lacks the 

natural immune-boosting components 

present in breast milk. Additionally, allergic 

reactions have been observed in response to 

certain formula milk varieties, challenging 

their candidacy as an ideal substitute. These 

considerations underscore the importance of 

further research and development in 

creating more suitable alternatives for infant 

nutrition. 

 One such emerging alternative that has 

garnered attention is donkey milk. This 

curiosity is not new; historical records from 

ancient civilizations, including the Greeks 

and Romans, depict the consumption of 

donkey milk for its purported health benefits 

[4]. Contemporary scientific scrutiny has 

substantiated the historic claims, revealing a 

nutritional profile in donkey milk that 

remarkably aligns with human milk, 

positioning it as a viable substitute for 

infants and children facing maternal milk 

unavailability [5]. 

The nutritional composition of donkey milk 

sets it apart, characterized by a low-fat 

content, a balanced protein profile, and 

elevated levels of essential fatty acids. 

These constituents closely mimic the 

nutritional content of human milk, 

surpassing conventional cow or goat milk in 
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their resemblance [6]. Beyond 

macronutrients, donkey milk harbors an 

array of bioactive compounds, including 

lysozyme, lactoferrin, and 

immunoglobulins, endowing it with 

potential immunomodulatory and anti-

inflammatory properties [7]. This distinctive 

combination of essential nutrients and 

bioactive compounds renders donkey milk a 

promising contender for addressing the 

nuanced nutritional needs of orphan infants 

and children deprived of their mother's milk. 

Extensive research has been dedicated to 

understanding the tolerability of donkey 

milk by infants. Findings consistently 

indicate that donkey milk is not only well-

tolerated but also associated with a lower 

risk of allergic reactions compared to other 

animal milks. The hypoallergenic nature of 

donkey milk is attributed to structural 

similarities between its proteins and those 

found in human milk, thereby reducing the 

likelihood of adverse reactions in vulnerable 

populations [8]. This quality has positioned 

donkey milk as a potential solution for 

infants grappling with cow's milk protein 

allergies or lactose intolerance. 

Moreover, donkey milk has demonstrated 

antimicrobial properties that could play a 

pivotal role in safeguarding the health of 

infants and children. Bioactive components 

such as lysozyme and lactoferrin contribute 

to its antimicrobial activity, potentially 

fortifying the immune defenses in 

developing infants [7]. In regions where 

access to clean water and sanitation is 

limited, the antimicrobial properties of 

donkey milk could mitigate the risk of 

infectious diseases, a critical concern for 

child health [9]. 

While the nutritional and immunological 

promises of donkey milk are compelling, the 

broader adoption of this alternative 

warrant’s careful consideration of ethical, 

cultural, and economic dimensions. 

Donkeys hold cultural and historical 

significance in certain societies, and the 

promotion of donkey milk as a viable 

alternative necessitates sensitivity to these 

factors. Additionally, the economic 

feasibility of large-scale donkey milk 

production and distribution demands 

scrutiny to ensure accessibility for those in 

need [10]. 

As the scientific community advances in 

understanding the potential benefits and 

challenges associated with donkey milk, it is 

crucial to acknowledge the existing 

research's limitations. Thorough clinical 

trials, encompassing comparisons of 

nutritional outcomes and health effects 

between donkey milk and established 

alternatives, along with extended follow-

ups, are essential for confirming its safety 
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and efficacy across diverse populations 

[11]. 

In conclusion, the exploration of alternative 

sources of nutrition for orphan infants and 

children deprived of mother's milk has 

brought donkey milk to the forefront. Its 

nutritional composition, hypoallergenic 

nature, and bioactive properties make it a 

compelling candidate for addressing the 

unique needs of vulnerable populations. 

However, the adoption of donkey milk as a 

viable choice for infant and child nutrition 

requires careful consideration of ethical, 

cultural, and economic factors. This 

research article aims to provide a 

comprehensive review of the existing 

literature on donkey milk, shedding light on 

its potential role in safeguarding the health 

and well-being of infants and children 

facing the challenge of maternal milk 

unavailability. 

REVIEW OF LITERATURE: 

Human breast milk adapts to the infant's 

needs throughout growth, with its 

composition and nutrients changing 

according to the child's age. The milk 

comprises carbohydrates, hormones, 

vitamins, antibodies, proteins, growth 

factors, antibacterial agents and cytokines. 

The composition varies based on factors like 

maternal diet, mammary gland physiology, 

and the developmental stage of the infant 

[12][13]. For example, preterm milk tends to 

have higher protein and fat content 

compared to term milk [13]. The nutrient 

composition of breast milk is dynamic, 

ensuring that the infant receives the optimal 

nutrition for their development and immune 

modulation [12][13]. Several studies have 

highlighted that the varied bioactive 

components present in breast milk influence 

immune system functions, gastrointestinal 

tract functions, and brain development. 

Consequently, breast milk is widely 

recognized as a biological fluid essential for 

the optimal development and growth of 

infants. Recent investigations have further 

indicated that breast milk might provide 

protection against type 2 diabetes and 

obesity, particularly reducing the 

predisposition to late-onset metabolic 

diseases in infants [14]. 

 "For the first six months after giving birth, 

breastfeeding is the most suitable and 

prevalent method of nutrition for infants. 

Alternative dietary sources are needed when 

breastfeeding is not an option. Cow's milk 

and human milk differ significantly in terms 

of macro- and micronutrient content [15]. 

"High amounts of proteins and minerals in 

cow's milk might cause digestive 

difficulties. Moreover, cow milk is deficient 

in iron, vitamin C, and a few essential lipids 

for developing infants. Because of this, 
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before the age of twelve months, cow milk 

shouldn't be the primary beverage; 

nevertheless, it can be added in modest 

amounts to complementary foods [16]. In 

addition, cow milk develops Cow Milk 

Allergy (CMA), Between 0.5 to 3.8% of 

newborns and young children suffer with 

IgE-mediated CMA, the most common food 

allergy [17-19]. Though some children 

retain their CMA for life [20], most children 

outgrow it and develop a tolerance to cow's 

milk [21]. As cow's milk proteins are 

commonly present in infant formulas, they 

often constitute one of the initial food 

exposures for babies, making cow's milk 

protein allergy (CMA) one of the earliest 

food allergies identified in infants [22]. 

After consuming a dairy product made from 

cow's milk, symptoms of IgE-mediated 

CMA typically start to show up quickly—

within a few minutes [23]. These symptoms 

can include vomiting, diarrhea, skin rashes, 

urticaria, breathing difficulties, and 

potentially fatal anaphylaxis [24]. 

Commercial baby formulae are frequently 

used as substantial replacements for breast 

milk or as additions to a baby's diet. It's 

important to carefully construct the baby 

milk alternatives to ensure that the 

nutritional needs for healthy growth are 

sufficiently satisfied. The majority of baby 

formulae are made from cow milk that has 

undergone modifications to make it more 

like human milk. Protein hydrolysate and 

soy-based formulae are the other categories. 

Plant-based milk substitutes do not provide 

all the nutrients that babies need in a 

balanced, healthful dose [25]. But the soy-

based formula milk wasn’t accepted by 

parents; they complained of loose, foul-

smelling faeces, diaper rash, and 

discoloured clothes. Isolated soy protein 

was added to formulae in the middle of the 

1960s. In terms of acceptance and 

appearance, these formulae were far more 

similar to those based on milk. Nevertheless, 

the majority of the vitamin K in the soy was 

eliminated during the synthesis of the 

isolated soy protein, and a few cases of 

vitamin K insufficiency were noted. Federal 

restrictions pertaining to the nutrient content 

of formulas were developed in part because 

of the prevalence of nutrient deficits in 

newborns fed formulas without milk [26]. 

Examining cow-based formula milk, it is 

evident that cow's milk stands out as a 

widely accessible and highly nutritious 

source of mammalian proteins globally. It 

serves as the primary alternative to breast 

milk during infancy when breastfeeding is 

impractical or insufficient. However, 

despite its popularity, cow's milk allergy 

(CMA) is the most prevalent type of food 

allergy in newborns, impacting up to 3.8% 
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of young children [27]. Another 

disadvantage of infant formula milk is 

ingredient used in infant formula milk 

include preservatives like Sulphur dioxide 

and various additives, which are added to 

prevent spoilage and extend shelf life, 

sweeteners, vegetable oil, synthetic flavors, 

coloring agent and Carrageenan. These 

ingredients can aggravate food allergies in 

infants and have been linked to health 

problems such as hypersensitivity and 

behavioral disorders [28].  

In the realm of alternative dairy options, 

diverging from the familiar terrain of cattle 

milk unveils a captivating and largely 

uncharted territory. Within this unexplored 

domain, donkey milk emerges as a 

distinctive and noteworthy choice, offering 

not only heightened benefits but also a 

nutritional profile that surpasses 

conventional expectations. This intriguing 

alternative beckon exploration for those 

seeking a more enriching and healthful dairy 

experience. 

Donkey milk, a non-bovine alternative, is 

gaining popularity, especially for its 

potential advantages in infants with cow's 

milk allergy (CMA) and its prospective use 

as a protein source in infant formula in the 

future. According to a clinical study by 

Carroccio, the feeding of donkey milk 

proves to be a safe and effective treatment 

for a majority of complex cases involving 

multiple food intolerances [29]. The 

discovery that the composition of donkey 

milk closely mirrors that of human milk has 

spurred a growing number of studies 

investigating its potential impacts in vitro 

and in vivo. Numerous clinical 

investigations, using in vivo or ex vivo 

techniques, have been conducted to assess 

the safety of donkey milk in individuals with 

cow's milk allergies. Consistently, over 80% 

of the patients with cow's milk allergy 

included in these studies demonstrated 

tolerance to donkey milk after Oral Food 

Challenge (OFC), a consistent and notable 

finding across the investigations [30-34]. 

Due to this observed tolerance, donkey milk 

is often considered a valuable substitute for 

hypoallergenic baby formulas in managing 

cow's milk allergy in newborns and young 

children [35]. 

Donkey milk extends beyond its role as an 

alternative for those with cow milk allergies; 

it has historical significance in the scientific 

exploration of infant feeding. Dr. Parrot, 

based at l’Hospice des Enfants Assistès in 

Paris during the nineteenth century, 

conducted pioneering research on the use of 

donkey milk. In his studies, he fed children 

afflicted with congenital syphilis directly 

from the donkey's udder. Dr. Parrot 

conducted the first controlled trials 
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comparing donkey milk to cow and goat 

milk, meticulously documenting milk 

intake, weight gains, and analyzing the 

chemical composition of donkey milk. This 

groundbreaking research by Dr. Parrot 

ultimately led to the establishment of a 

donkey farm dedicated to nourishing 

orphaned children [36]. 

Numerous investigations have demonstrated 

DM's broad-spectrum antiviral and 

antibacterial activity, as was recently 

reviewed [37]. It's interesting to note that 

DM has antibacterial properties against both 

foodborne bacteria and fungus [38]. The 

primary contributors to the antibacterial 

activity of donkey milk have been 

recognized as lactoferrin, which is notably 

less abundant in donkey milk compared to 

human milk (0.08 vs 0.3–4.2 g/L), and 

lysozyme, present in the range of 0.3–1.1 

g/L [39]. The preservation of antibacterial 

activity in protein hydrolysates of donkey 

milk is likely attributed to the release of 

bioactive peptides or the proteolytic 

resistance of lysozyme [40, 41]. The 

combined action of immunoglobulins, 

lactoferrin, and whey lysozyme to limit 

microbial development may have 

significant health effects by lowering the 

risk of gastrointestinal infections in young 

children. Nevertheless, as DM was active 

against Gram-negative bacteria as well as 

Listeria monocytogenes, and it inhibited 

them more successfully than 

Staphylococcus aureus [42, 43], other 

ingredients ought to be added to enhance its 

overall antibacterial activity. 

Donkey milk serves not only as an infant 

supplement but has also demonstrated 

impact on the osteogenesis process. 

Researchers have indicated its utility in 

treating arteriosclerosis, aiding in the 

rehabilitation of individuals with coronary 

heart disease or premature senescence, and 

contributing to hypocholesterolaemia diets 

[44]. 

While the nutritional and immunological 

promises of donkey milk are compelling, the 

broader adoption of this alternative 

warrants’ careful consideration of ethical, 

cultural, and economic dimensions [45]. 

Donkeys, revered for their historical and 

cultural significance in certain societies, are 

not merely utilitarian animals but hold 

symbolic value [46]. The promotion of 

donkey milk as a viable alternative 

necessitates sensitivity to these factors to 

avoid potential conflicts with cultural 

practices and beliefs [47]. 

Moreover, the economic feasibility of large-

scale donkey milk production and 

distribution demands scrutiny to ensure 

accessibility for those in need [48]. Donkey 

milk's potential benefits should not 
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inadvertently exploit these animals, 

jeopardizing their welfare for the sake of 

commercial gains [49]. Sustainable 

practices and ethical considerations must be 

at the forefront of any efforts to scale up 

production. 

Considering the intricate balance between 

cultural respect, ethical considerations, and 

economic feasibility is essential for the 

successful integration of donkey milk into 

mainstream consumption patterns. 

Collaborative efforts involving local 

communities, policymakers, and industry 

stakeholders are crucial to navigating these 

complex dimensions and ensuring that the 

adoption of donkey milk aligns with ethical 

and cultural values while promoting 

economic sustainability [50]. 

Composition of Different available milk 

sources 

In the scientific community, there has been 

a renewed focus on donkeys in recent 

decades, especially regarding biodiversity 

recovery, the conservation of endangered 

donkey breeds, and the investigation of 

donkey milk. This interest further 

encompasses the exploration of donkey milk 

as a viable alternative in agriculture. 

Although the majority of studies on donkey 

milk quality have been carried out in Italy, 

there is also accessible data on milk from 

Chinese and Balkan donkey breeds [35, 51]. 

 

The growing global prevalence of food 

allergies, especially in childhood, has 

prompted a focus on the demand for 

"natural" milk alternatives. Cow's milk 

protein allergy (CMPA) is a significant 

concern, affecting a notable percentage of 

children under three years old [52]. The rise 

in CMPA, particularly in economically 

developed countries, has led to an urgent 

need for alternative milk options that are not 

only hypoallergenic but also palatable, 

addressing the taste preferences of children 

[53]. 

The symptoms of CMPA, ranging from 

gastrointestinal to dermatological and 

respiratory issues, emphasize the 

importance of finding suitable alternatives 

[54]. Despite the availability of hydrolysates 

of cow's milk proteins, amino acid formulas, 

soy, and rice beverages, some still carry 

allergenic risks and may not serve as 

comprehensive foods, necessitating 

supplementary measures. Additionally, the 

taste and palatability of specific alternative 

milks can pose challenges, potentially 

influencing the growth of children. 

The quest for a natural, tasty, and 

hypoallergenic milk alternative has become 

a pertinent research focus, and the potential 

of donkey milk emerges as a promising 

candidate in addressing these concerns. 
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Research in this area has not only 

contributed to the recovery of endangered 

donkey breeds but also positioned donkey 

milk as a viable and appealing option for 

those seeking alternatives due to food 

allergies, especially in the context of 

childhood nutrition. 

Plenty of research on the nutritional 

qualities and chemical makeup of donkey 

milk (DM) have established that it is similar 

to human milk (HM) but different from 

other mammals [51]. These differences 

primarily stem from lactose, mineral 

content, fatty acid composition, and protein 

composition [52]. It has the potential to 

serve as a novel dietetic food or a viable 

alternative to human milk for infants [57, 

58]. Infant formulas incorporating 

powdered donkey milk are viewed as 

promising alternatives to human milk in 

situations where breastfeeding is not 

feasible, ensuring that newborns are not 

deprived of maternal milk [59, 60]. 

Clinical studies have affirmed that a diet 

incorporating donkey milk is a secure and 

effective therapeutic approach for 

addressing complex cases of food allergy 

[61]. 

Table 1: Composition of Human, Donkey and cow milk 

Composition Human Donkey Milk Cow References 

Proteins (g/l) 

1. Total proteins 9–15 13–18 32.0 [62],[55] 

2. Total caseins 5.6 6.6 27.2 [62],[55] 

3. Total whey proteins 8.0 6.5 4.5 [62],[55] 

4. αs1-casein 0.8 n.d. 10.0 [62],[55] 

5. αs2-casein n.d. n.d. 3.7 [62],[55] 

6. β-casein 4.0 n.d. 10 [62],[55] 

7. k-casein 1.0 Trace 3.5 [62],[55] 

8. α-lactalbumin 1.9–2.6 1.80 1.2 [62],[55] 

9. β-lactoglobulin n.d. 3.7 3.3 [62],[55] 

10. Lysozyme 0.04–0.2 1.0 Trace [62],[55] 

11. Lactoferrin 1.7–2.0 0.08 0.1 [62],[55] 

12. Immunoglobulins 1.1 n.d. 1.0 [62],[55] 

13. Albumin 0.4 n.d. 0.4 [62],[55] 

  

Non – Protein Nitrogen (g/100g) 0.26 – 0.32 0.18 – 0.41 0.1 – 0.19 [63],[35] 

NPN, % 20.42 15.76 5.23 [63],[35] 

 

Water-Soluble Vitamin (µM) 

1. Thiamine (vitamin B1) 0.12 0.66 0.59 [75],[55] 

2. Riboflavin (V1itamin B2) 0.08 0.17 2.12 [76],[55] 

3. Niacin (Vitamin B3) 4.64 18.75 2.43 [79],[55] 

4. Piridoxine (Vitamin B6) 0.48 5.38 5.50 [64],[55] 

5. Folic acid (Vitamin B9) 0.37 0.83 0.02 [74],[55] 

6. Cyanocobalamin (Vitamin 

B12) 
n.d. n.d. 3.3 × 10−3 

[73],[55] 

7. Vitamin C [36] 60 mg/L 57 mg/L 27 mg/L [65],[55] 

 

Fat-Soluble Vitamin 

1. Vitamin A 60 µg/100 mL 58 µg/100 mL 41 µg/100 mL  

HM [66],[55] 

DM [67],[55] 
2. 

Vitamin D 
0.06 µg/100 

mL 
2.23 µg/100 mL 0.08 µg/100 mL 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8145040/#B36-nutrients-13-01509
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3. 
Vitamin E 

237 µg/100 

mL 
5.2 µg/100 mL 113 µg/100 mL 

CM [66],[55] 

4. Vitamin K 0.2 µg/100 mL n.d. 1.1 µg/100 mL 

 

Ph 7.0 – 7.5 7.0 – 7.2 6.6 – 6.8 [63],[35] 

 

Fat (g/100g) 3.5 – 4.0 0.3 – 1.8 3.5 – 3.9 [68],[35] 

 

Lactose (g/100g) 6.3 – 7.0 5.8 – 7.4 4.4 – 4.9 [68],[35] 

 

Ash (g/100g) 0.2 – 0.3 0.3 – 0.5 0.7 – 0.8 [69],[35] 

 

Total Solid (g/100g) 11.7 – 12.9 8.8 – 11.7 12.5 – 13.0 [63],[35] 

 

The casein content found in equine milks, 

comprising around 40%–45% of the total 

protein, closely mirrors the proportions 

observed in human milk, as indicated in 

Table 1. In both these mammalian species, 

more than 50% of the total milk protein is 

constituted by whey protein, as highlighted 

in Table 1. Within whey proteins, donkey 

milk has been found to contain a total of 1.0 

mg/mL of lysozyme, whereas bovine milk 

exhibits a minimal amount (trace) [53]. 

Although β-lactoglobulin is present in the 

whey proteins of donkey milk, there is only 

a 60 percent sequence homology between 

the isolated β-lactoglobulin from donkey 

milk and that from cow milk [70]. In 1990, 

the notable resemblance in milk proteins 

between equine and human milk opened 

avenues for investigating the potential of 

donkey milk in managing severe IgE-

mediated cow's milk protein allergy 

(CMPA) in children [71]. 

The comparable chemical composition 

identified in both equine and human milk, as 

illustrated in Table 1, implies that donkey 

milk could serve as a dietary substitute for 

children experiencing IgE- and non-IgE-

mediated cow's milk protein allergy 

(CMPA) in situations where breast milk is 

unavailable. While bovine milk is 

conventionally viewed as the primary 

alternative to human milk in infant nutrition, 

it markedly differs in both macronutrients 

and micronutrients. Notably, it presents 

distinct levels of vitamins and minerals 

when compared to human milk [72, 71]. 

The vitamin C level found in donkey milk 

(57 mg/L) closely matches the reported 

content in human milk (60 mg/L), as 

outlined in Table 1. The eight B-complex 

water-soluble vitamins play vital roles in 

diverse cellular functions by acting as 

coenzymes in various catabolic and anabolic 

enzymatic reactions. Recently, the Vitamin 

B6 content in donkey milk has been 

analysed for the first time [73], alongside 

other B-complex vitamins like thiamine, 

riboflavin, and nicotinic acid. These 
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vitamins are known for their lipid-lowering 

effects, with folic acid, in particular, playing 

a significant role in the growth of children 

[74]. 

Table 1 illustrates notable differences in the 

concentrations of various B-complex 

vitamins and vitamin C between donkey 

milk and other mammalian milks. Thiamine 

concentration in donkey milk (0.66 µM) 

surpasses that in human milk (0.12 µM) 

[75], while riboflavin content (0.17 µM) is 

higher than in human milk (0.08 µM) but 

lower than in cow and goat milk [75, 76]. 

Riboflavin acts as the precursor for two 

essential cofactors involved in oxidation-

reduction reactions in biological processes, 

namely flavin adenine mononucleotide 

(FMN) and flavin adenine dinucleotide 

(FAD). The elevated levels of both thiamine 

and riboflavin in donkey milk contribute to 

its acknowledged health benefits in human 

nutrition [77, 78].  

Nicotinic acid (Vitamin B3) content in 

donkey milk (18.75 µM) exceeds that in 

human milk (4.64 µM) but aligns with goat 

milk values [79]. Nicotinic acid, known for 

its lipid-lowering effects, is present in 

appreciable amounts in donkey milk [73]. 

The Vitamin B6 content in donkey milk, 

measuring 5.38 µM, is significantly greater 

than that in human milk (0.48 µM) but 

similar to the levels found in cow milk [80]. 

This vitamin plays a vital role in diverse 

biochemical pathways. 

Folic acid (Vitamin B9) content in donkey 

milk (0.83 µM) surpasses that in human 

milk (0.37 µM), highlighting its 

significance, especially in early childhood 

development [74]. Vitamin B12 is absent in 

donkey milk, possibly due to differences in 

digestive systems between equids and 

ruminants [81]. Vitamin C, a vital 

antioxidant, is present in donkey milk at 57 

mg/L, closely resembling the content in 

human milk (60 mg/L). This makes donkey 

milk a valuable source of vitamin C for 

infants, providing the recommended daily 

intake for children aged 0–12 months in a 

500 mL serving [82]. 

Vitamin A plays a crucial role in the 

nutrition of children, impacting the growth 

of newborns, the development of immunity, 

and supporting eye health, all while 

contributing to the maintenance of epithelial 

integrity [83]. The concentration of Vitamin 

A in milk is intricately linked to the overall 

fat content of the milk, which is influenced 

by factors such as the animal's diet and 

seasonal variations [84]. The Vitamin A 

content in human milk is marginally higher 

at 60 µg/100 mL, compared to 58 µg/100 

mL in donkey milk, as indicated in Table 1. 

In Western countries, Vitamin A 

deficiencies are typically uncommon. 
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human milk is generally adequate in 

Vitamin A but fortification practices are 

employed in certain regions to ensure 

enhanced nutritional benefits, particularly 

for children [85]. 

Vitamin D is pivotal for calcium and bone 

metabolism, exerting antirachitic activity 

and functioning as a hormone, especially 

crucial for the growth of mammals [86]. 

Human milk contains a minimal amount of 

Vitamin D, measuring 0.06 µg/100 mL 

(refer to Table 1). In contrast, donkey milk 

showcases a higher total Vitamin D level at 

2.23 µg/100 mL, surpassing values 

observed in various mammalian species, 

including human milk [87]. Recent clinical 

trials have explored the multifaceted 

properties of Vitamin D, including its 

anticarcinogenic, anti-celiac, and 

immunomodulatory effects, in addition to 

its well-established role in bone mass 

formation and osteoporosis prevention [88, 

89]. 

Vitamin E, comprising eight biologically 

active forms with antioxidant activity, is 

represented by both α-tocopherol and γ-

tocopherol in donkey milk [90]. While 

human milk boasts a high Vitamin E content 

at 237 µg/100 mL, donkey milk contains a 

lower amount at 5.2 µg/100 mL, as shown 

in Table 1. Vitamin E serves as a major 

natural antioxidant, providing protective 

effects against oxidation or peroxidation 

processes in cell membranes [91]. 

         Regarding Vitamin K, it remains 

undetected in donkey milk, distinguishing it 

from mare milk, which boasts about three 

times the Vitamin K content found in cow 

milk. Human milk, based on the available 

data, exhibits a notably low level of Vitamin 

K content [92]. 

Recent progress in comprehending the 

nutritional aspects of donkey milk, 

specifically its vitamin content, supports its 

potential as a nutraceutical option for 

individuals with sensitivities. The striking 

similarity in the chemical compositions of 

human and donkey milk, along with the 

presence of distinct bioactive compounds in 

donkey milk, has generated interest in its 

potential application in infant nutrition, 

especially for children dealing with cow's 

milk protein allergy (CMPA). 

Donkey milk, like human milk, maintains a 

neutral or slightly alkaline pH, which can be 

attributed to its lower levels of caseins and 

phosphates, setting it apart from cow milk. 

      Compared to bovine milk [Table 1], 

donkey's milk has lower levels of fat, 

protein, and inorganic salts but higher 

lactose content, approaching that found in 

human milk. The abundance of lactose in 

donkey milk serves as a rapid energy source, 

contributing to its sweetness, palatability, 
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and favorable reception by children. The 

increased lactose content in donkey milk not 

only enhances the intestinal absorption of 

calcium, essential for infant bone 

mineralization and nervous system 

development [93], but also indicates its 

possible utility for probiotic purposes [94]. 

This is due to its suitability as an optimal 

substrate for the proper development of 

intestinal lactobacilli. Moreover, the 

abundant lactose content renders donkey's 

milk a favorable medium for crafting 

probiotic beverages, particularly when 

incubated with strains of Lactobacillus 

rhamnosus [95]. 

The other mentioned [Table 1] content like 

NPN, Total solid and ash value showcasing 

more similarity between human and donkey 

milk rather than cow milk. Milk 

encompasses a variety of nutrients. The 

mineral content in donkey milk surpasses 

that of human milk but is notably lower than 

in ruminant milk, as indicated [96]. 

MATERIAL AND METHODS:  

i) Systematic Classical review of published 

paper in National Institute of health, Web of 

science, Scopus indexed, WHO sites and 

PubMed etc.  

(ii) Review of published literature in context 

of specific to donkey and human milk.  

(iii) Critical analysis and comparative 

studies of their nutritional value and 

drawbacks. 

RESULT: 

Upon reviewing the existing literature, it is 

evident that donkey milk exhibits promising 

characteristics that position it as a potential 

substitute for breast milk when the latter is 

not available for infants. Several studies 

have investigated the nutritional 

composition of donkey milk, revealing 

similarities with breast milk in terms of 

essential nutrients. Donkey milk is found to 

contain proteins, fats, and carbohydrates, 

making it a valuable source of nutrition for 

infants. 

     Research has also explored the 

digestibility and tolerability of donkey milk 

in infants, with findings suggesting that it 

can be well-tolerated and may be suitable 

for those with certain dietary sensitivities. 

Additionally, studies have highlighted the 

potential health benefits associated with 

donkey milk consumption, such as 

antimicrobial properties and 

immunomodulatory effects. These factors 

add to the increasing body of evidence that 

underscores the suitability of donkey milk as 

a potential substitute for breast milk in 

specific situations. 

. Furthermore, the promotion of 

donkey breeding for health benefits, rather 

than for carrying loads, emerges as a 

significant recommendation from the 
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literature. By emphasizing the role of 

donkeys in milk production, communities 

can potentially derive economic and health 

advantages. Encouraging sustainable and 

ethical practices in donkey breeding may not 

only contribute to infant nutrition but also 

offer socio-economic benefits to 

communities engaged in such practices. 

In the context of cow milk protein allergy, 

several studies suggest that donkey milk can 

be a suitable alternative for infants who are 

intolerant to cow milk. Donkey milk's 

protein composition differs from that of cow 

milk, and it has been reported to be well-

tolerated by individuals with cow milk 

protein allergy. This adds an extra layer of 

significance to the potential use of donkey 

milk in infant nutrition. 

CONCLUSION: 

In conclusion, the reviewed literature 

suggests that donkey milk holds promise as 

a potential substitute for breast milk when 

other options are not available for infants. 

The nutritional composition, digestibility, 

and potential health benefits of donkey milk 

make it a viable alternative, opening 

avenues for further exploration and 

research. 

The call to promote the breeding of donkeys 

for health benefits, rather than for carrying 

loads, is a key takeaway from this review. 

This shift in focus recognizes the potential 

of donkey milk as a valuable resource for 

infant nutrition. Moreover, in the context of 

cow milk protein allergy, donkey milk 

emerges as a potentially beneficial 

alternative. 

However, it is crucial to approach donkey 

breeding with ethical considerations and in 

adherence to regulatory frameworks to 

ensure the well-being of the animals and 

sustainability of such practices. 

As we navigate the complexities of infant 

nutrition, particularly in cases of cow milk 

protein allergy, the promotion of 

responsible donkey breeding practices 

stands out as a potential avenue for 

addressing nutritional gaps. Future research 

and initiatives should continue to explore 

the practical implementation of such 

strategies, taking into account both the 

health of infants and the welfare of the 

donkey population. 
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