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Abstract: Donkey (Equus asinus) domesticated animal, is neglected as an object of scientific study. In countries where donkeys are 

used for work, they are slaughtered at the end of their useful working life and meat is destined for human consumption. This study 

was carried out to evaluate the mineral composition of donkey carcass meat. Meat was obtained in Donkey Fair 2016 at Mexico State, 

minerals were analyzed by Atomic Absorption Spectrophotometry, Ca, Na, K, Fe, Zn and Cu, and P content by colorimetry. Data 

obtained in mg/100g were: Ca, 7.95; Na, 48.75; K, 353; Fe, 3.95; Zn, 3.17; Cu, 0.19 and P, 227. Analysis revealed that donkey meat 

has a low content of Ca, but it is good in P as well as K. In conclusion donkey meat is a good source of minerals requested for human 

health. 
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1. Introduction

 

Donkeys are one of the oldest domesticated animals 

and despite their important contribution to the 

development of several civilizations, scientific studies 

regarding them have been neglected. Donkeys (Equus 

asinus) belong to the equine family which also 

includes other animals such as horses and mules [1]. 

Donkeys play an important role in the economic 

development of some countries in Africa, Asia and 

Latino America, where they are used instead of horses 

for transporting purposes and goods in arid and 

semiarid zones where roads are poorly constructed or 

do not exist [2]. This equine specie is easy to manage, 

is capable of surviving with almost any kind of food 

and in severe environmental conditions such as heat, 

lack of water and other adverse climate conditions. In 

addition, these animals are resistant to some tropical 

diseases and parasites. 

At the present, donkeys are mostly used for heavy 
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work and at the end of their useful working lives they 

are just slaughtered. However, several countries of the 

Mediterranean area, use donkey’s meat to prepare 

food products such as salami or other salted 

meat-based products [3], as well as tasajo [4], so 

recently the interest in donkeys breeding has been 

growing due to the nutritional properties of their meat 

and milk [5] and because the production of products 

obtained from donkeys is becoming into another 

income for farmers. The aim of this study was to 

evaluate the mineral composition of donkey’s meat 

obtained from the Donkey Fair 2016 at Mexico State 

in order to reveal the benefits that the consumption of 

this animal could provide to decrease mineral 

deficiency. 

2. Materials and Methods 

2.1 Sample Collection 

The study was performed using muscle of donkey 

carcasses provided during spring time at the Donkey 

Fair 2016 in Otumba village, Mexico state. Donkey 

meat was obtained from animals slaughtered at the  
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Fig. 1  Donkey. 
 

end of their useful life (around 5-8 years), and without 

knowing their breeding, or sex (Fig. 1). Samples were 

kept in plastic containers and transported by land to 

The Metropolitan Autonomous University, minced 

and refrigerated at 4 °C for further chemical analysis 

including moisture content, total minerals and some 

quantification of some individual minerals [6, 7]. 

2.2 Determination of Moisture Content 

Moisture content was determined by the direct 

drying method. Homogenized samples (10 g) were 

dried in an oven at 60 °C for 24 hrs. Samples were 

powdered in a mortar and then passed through a 60 

mesh size. The obtained fine powder was used for 

further analysis. 

2.3 Determination of Total Minerals 

Total minerals content was determined using a dry 

ash method. The sample (10 g) was incinerated in a 

cold muffle furnace (Felisa FE-340) set at 550 °C until 

whitish/greyish ash was obtained. Organic matter was 

burned off and the remnant inorganic material was 

cooled and weighed. 

2.4 Determination of Minerals 

Ash solution for determination of mineral 

composition was prepared by dissolving the resulting 

ash in 100 mL of HCl 1N, 50 mL were taken for the 

determination of calcium, sodium, potassium, iron, 

zinc, and copper by atomic absorption spectroscopy 

using a Varian SpectrAA-250 Plus apparatus, which 

was calibrated with nitric and percloric acid solution 

and three standards according to equipment’s manual. 

Phosphorus was determined by colorimetry [6, 7]. All 

samples were analyzed in triplicate. The results are 

expressed as g/100g (dry basis) of sample for ash 

content and mg/100g (dry basis) of sample for each 

mineral element. 

3. Results and Discussion 

3.1 Determination of Moisture Content 

Our results show that moisture content and dry 

matter in donkey meat are inversely related [8] being 

the later calculated as a residue after determining 

moisture content, so dry matter is low while moisture 

content is high (Table 1). 

3.2 Determination Total Minerals 

Total ash (almost synonymous with total minerals) 

content of muscle tissue is approximately 1% (Table 2) 

which may reflect total mineral content. In addition, it 
 

Table 1  Moisture of donkey muscle meat of donkey 

carcasses. 

Moisture 74.24% 

Dry matter 25.76% 
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has been described that fat content influences the 

amount of minerals that can be found in meat due to 

low content of minerals in fatty tissues [9]. In this 

context, it has been reported at the 18th World 

Congress of Food Sciences and Technology in Dublin, 

2016 that donkey meat has 1.48% of lipids (dry basis) 

and 1.96% minerals, which shows the correlation 

between fat and minerals content. 

3.3 Determination of Minerals 

Potassium: The concentration of potassium was the 

highest among the minerals quantified in muscle 

tissue of donkey (Table 2). Potassium is the main 

cationic osmolyte within cells, this element plays a 

major role in body electricity, maintaining cellular 

polarity, neuronal signaling, heart impulse 

transmission and muscle contraction, in addition, it is 

important for osmotic regulation of the body fluids 

and in acid-base, as well as for carbohydrate 

metabolism [10, 11]. Regarding donkey meat, it is 

evident that no diet can be considered sufficient and 

healthy without the contribution of other sources of 

minerals that allow completing the diet requirements, 

which for humans means around of 4 g/day of this 

mineral. 

Phosphorus: The mineral analysis of donkey meat 

revealed that phosphorus is the second most abundant 

mineral found in donkey meat (Table 2). Phosphorus 

is a constituent anion of bone, participates in energy 

metabolism and storage. In addition, it is worth 

mentioning that most of the transference of chemical 

energy in the body involves phosphate ester bonds as 

ATP as the main metabolic energy. These and 

additional nucleotides are also essential for the 

synthesis of DNA y RNA. Beyond that, the activity of 

many proteins is regulated through phosphorylation 

and dephosphorylation. Human diet requirements of 

this mineral are 700 mg/day, so donkey meat is a good 

source of phosphorus for human diet due to the fact 

that a portion of 100 g is capable of providing 227 mg 

of this important mineral, this means, that near of a 

third part of the requirements can be fulfilled 

including donkey meat in human diet. 

Sodium: This element is the main osmolyte in 

blood and in the extracellular space, sodium 

concentration directly impacts volume. All 

enzyme-catalyzed reactions have specific 

requirements for ionic strength, which can be provided 

by sodium in the extracellular milieu, besides that, 

some reactions are specifically dependent on sodium 

ions [11]. Humans requirements of this element are 

1.2 g/day, from which, a portion of 100 g of donkey 

meat can provide just 48.75 mg (Table 2) so, diet must 

be composed of a variety of components to 

successfully match human requirements of minerals 

needed for health preservation. 

Calcium: It is an important constituent of the 

skeleton and teeth in which about the 99% of the total 

calcium is found. It is essential for many reactions that 

involved enzymes, including those necessary for the 

transmission of nerve impulses [11]. Calcium content 

in donkey meat is low (Table 2), when compared with 

the Recommended Dietary Allowances which 

stipulates that the consumption of this mineral should 

be 1,000 mg /day, however, it may contribute to fulfill 

calcium requirements when combined with other 

sources of this important element as part of a balanced 

diet. 

Iron: The iron concentration in donkey meat was 

the highest among trace minerals (iron, zinc and 

copper) (Table 2) [12]. For humans, 8 mg/day has 

been described as the amount of this mineral required 

for health maintenance, in this context, donkey meat is 

a major source of iron because of its high 

bioavailability that is a consequence of the form in 

which this mineral can be found, this is, as a 

component of the haem iron in protein. More than  

90% of the iron in the body is combined with proteins, 

of which, the most important is haemoglobin due to its 

essential role in biochemical reactions, mainly its 

participation with enzymes of the electron transport 

chain (Cytochromes) where electrons are transported 
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Table 2  Total minerals of donkey muscle meat. 

Total minerals g/100g (dry basis) 

1.29 

Minerals mg/100g (dry basis) 

Calcium 7.95 

Potassium 353.00 

Phosphorus 227.00 

Sodium 48.75 

Trace minerals mg/100g (dry basis) 

Iron 3.95 

Zinc 3.17 

Copper 0.19 
 

by oxidation and reduction processes of the bound 

iron [10]. 

Zinc: This element tends to accumulate in the bones 

rather than the liver, which is the main storage organ 

of many of the other trace elements. It is an activator 

of several enzyme systems, also is involved in cell 

replication and differentiation, mainly in nucleic acid 

metabolism, also involved in production, storage and 

secretion of hormones, in immune system and 

electrolyte balance [10]. Our results show that donkey 

meat provides around 3.17 mg/100g of this element. 

In addition, human requirements are 4 mg/day which 

means that almost the entire requirement of this 

mineral is satisfied by donkey meat. 

Copper: The copper was found in a very low 

proportion (Table 2) but it is essential for energy 

metabolism (cellular respiration), brain function as 

neurotransmitter regulation, soft tissues and bone in 

collagen synthesis, nutrient metabolism (mainly iron) 

and for antioxidant defense against free radicals. So, it 

is clear that even though human diet requirements of 

this element are low (0.9 mg/day) it is quite important 

to ensure the adequate consumption of it. Therefore, 

donkey meat can help to complete human 

requirements of this mineral when combined with 

other sources of it [13, 14]. 

4. Conclusions 

The investigation revealed that donkey meat is a 

good quality meat regarding mineral composition and 

even though not all minerals were analyzed, donkey 

meat contains important minerals such as Fe, Zn, K 

and P, which are essential for human health. However, 

as it can be easily deduced, none diet can be 

considered complete and balanced if no more than a 

single component is included in it. This means that, to 

fulfill nutritional requirements for health maintenance 

it is necessary to add different kinds of foods into the 

diet. In other words, there is no a unique food capable 

of providing a complete variety and in sufficient 

quantities of nutrients for keeping health. 

Respecting minerals found in donkey meat, it is 

worth mentioning that mineral content varies between 

species and breeding [15]. However, these values 

cannot be easily compared with the data obtained from 

other researchers because this study provide no 

information regarding breeding, sex or slaughter age, 

however minerals studied provide information of their 

benefits in nutrition, therefore donkey meat 

consumption should be supported in order to allow 

more people to get access to a more complete diet. 
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