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INTRODUCTION 
he most nutritionally complete food found in nature is milk 

(Nikkhah, 2014). Milk either human or animal contain vitamins 

(thiamine, riboflavin, panthothenic acid, vitamin B12 and fat-

soluble vitamins like vitamin A and D); minerals (calcium, potassium, 

sodium, phosphorus and trace metals) proteins (casein), 

carbohydrate (lactose) and lipids (fats) (Asresie et al., 2014). The 

nutrient present in different type of milk varies (Abbas et al., 2013). 
There are three globular proteins that are found in milk. Casein, 

Lactoglobulins and Whey fraction. All these three tend to fold back on 

themselves into compact which are easily solubilized in water as 

colloidal suspensions than fibrous proteins. Milk contain all the 

essential amino acid for building blood and tissues that is why they are 

called “complete” protein”, even if they are the only protein in the 

diet they can sustain life and provide normal growth.(Lu et al., 2020). 

Camel milk has been well accepted for centuries and interest about it 

has been developed in these recent years. Although limited 

information is known, about the composition and therapeutic uses in 

Nigeria. Due to the above reason, it is very important to study and 

evaluate the quality of camel milk in different rearing/growing camels’ 

area in Nigeria.  

 

Material and Method  

Sample Collection  

The camel milk was collected from Tarmasuwa Bauchi State Nigeria. It 

was collected in a 5L gallon and put in a bucket containing ice block 

with cover and transported to Yola, Adamawa State. 
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Proximate Analysis  

Determination of moisture content (AOAC, 1990) 

Approximately 2ml of the sample was measured into a preheated, cooled and weighed silica dish. 

It was dried in an oven for 24 hours at a regulated temperature of 800C to a constant weight. (The 

dish and the content were allowed to cool in a desiccator before weighing). The moisture was 

determined as percentage moisture given by: 

 

% moisture =         weight  of sample before drying – weight of sample after drying  x100 

                                                                               Weight of sample  

 

Determination of Ash content 

Crucible were thoroughly washed cleaned and placed in a hot air-oven for 2 hours and were 

allowed to cool to room temperature in a desiccator. The empty crucibles were transferred to the 

muffle furnace to burn off all organic matter and also to stabilize the weight of the crucibles at the 

temperature of 6000C desiccator to cool to room temperature (AOAC, 1990). 

Approximately 2ml of sample was accurately measured into a labelled crucible, placed in the muffle 

furnace and ashed at 600 0C for 3 hours. 

At the end of the ashing period, the ashed samples were removed into a dessicator to cool to room 

temperature and were reweighed. 

 

% ASH =    weight of crucible and ash – weight of crucible x 100 

                                             Weight sample  

 

Determination of crude protein  

Digestion:  approximately 1ml of the sample was measured and introduce to the bottom of 500ml 
kjeldahl flask. 20ml conc. H2SO4 was added and mixed gently by swirling under tap water. 10g of 
Anhydrous Na2SO4 weighing 10g and 1g of CuSO4 were mixed together and 3.0g of this was 
introduced into the flask. Anti-bumping chips was added into the mixture. The Na2SO4 and CuSO4 
mixture were the Khjedahl catalyst. The entire mixture was boiled gently in the kjeldahl flask in a 
fume cupboard until charred particles disappeared and a clear green solution was obtained. The 
digest mixture was made up to 100ml with distilled water. 
Distillation: approximately 10ml of 2% boric acid was measured into a 250ml beaker and indicator 

was added. 10ml of the digest was placed in the distillation flask. The apparatus was added to the 

10ml of the digest slowly from a syringe. 

(550 mg/L), iron (5.8 mg/L), zinc (12.1 mg/L). manganese (0.5 mg/L), copper (0.9 mg/L) and 

vanadium (0.5 mg/L). Looking at the result obtained, camel milk contains all the necessary 

nutrients for good health. 
 
Key wards: Proximate Analysis, Elemental Analysis, Camel Milk, Tarmasuwa 
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The heating system was switched on, and was heated continuously for 25 minutes. The receiver 

beaker was removed and the distillate was titrated with 0.1N until the end point. 

Formula for crude protein determination  

NH4OH + HCl – NH4Cl + H2O 

14g N reacts with 36.5g HCl to give products  

36.5g HCl in 1000ml = 1.0m/dm3 

Therefore, 0.1md/dm3 HCl = 3.65g HCl in 1000ml 

14g N in 1000ml of 1.0N HCl = product  

Therefore 1.4g N will react with 1000ml of 0.1M HCl or 1.4mg N will react with 1.0ml of 0.1M HCl. 

 If their titer value = Xml, then amount of nitrogen will give (1.4x X) mg. 

Since 100ml volume of sample was made and 10ml aliquot was distilled, then amount of  

N = 1.4   x  X   x     100      mg 

            10 

100       = Dilution factor, D.F 

 10 

 Original volume of sample (ml) 

i.e   %N X 6.25 

Since proteins contain on the average 16% nitrogen. 

 

Determination of percentage lipid  

 This is done mainly by the gravimetric method of AOAC (1990). Approximately 5ml of sample was 

measured into a thimble and apparatus was set. The lipid contained in the sample was exhaustively 

extracted using petroleum ether (400 -600) for 3 hours. The extractant (petroleum ether was 

distilled off and the flask was re-weighed. The percentage lipid was calculated thus. 

 

% lipid     = weight of flask and lipid - weight of flask x 100 

                  Weight of sample  

 

Determination of total carbohydrate.  

This is conveniently done by the difference’s method i.e. 

Total CHO = 100 – (% lipid + % Ash + moisture + % protein) 

 

Elemental Analysis  

Approximately 2ml of the sample was transferred into a porcelain crucible and preheated to 6000C 

for 4 hours. The crucible was then transferred directly to desiccators and was allowed to cool. The 

weight of the ash was noted. 

 

Digestion 

The ash was treated with few milliliters of 5N HCl and a few drops of conc. HN03 and boiled. This 

was cooled, filtered and the filtrate make up to 100ml in a standard volumetric flask with de-ionised 

water. This solution was used for the determination of cations (AOAC, 1990). 

Determination of cations  
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Ten cations were determined with the aid of atomic absorption spectrophotometer. The values 

were in PPM and converted to mg/L 

 

Results and discussion  

Proximate analysis 

Table I: Proximate analysis of camel milk 

Parameter  Result % 

Moisture  90.0 ± 2.1 

Ash 0.5 ± 0.1 

Protein  3.15± 0.15 

Lipid  3.75± 0.17 

Carbohydrate  2.6 ± 2.52 

Values are mean ± standard error (n=3) 

 

The result of the proximate analysis is presented in table I. The proximate analysis showed high 

moisture content (90.0%). The water content of camel milk may fluctuate from 84% to 90% (Seifu, 

2022). The moisture content of camel milk in present study is relatively higher than what observed 

in other studies (Muhammad et al., 2021; Kanhal and Hamad, 2010). Variation in water content of 

camel milk is also observed in numerous research findings and is attributed to variation in animal 

feed, availability and consumption of water (Abbas et al., 2013). The experiment was conducted 

during raining season which could be another factor. The ash content in this present study is 0.5%. 

Another studies by Muhammad et al., (2021) also reported ash content of 0.5%. Ash content 

determination is the process of mineralization for pre-concentration of trace substances before a 

chemical analysis. Protein content revealed 3.15% which agrees with the result obtained by some 

researchers like (Al-Juboori et al, 2013) with slight variation. Al-Juboori reported protein 

concentration as 3.1%. Seifu (2022) reported that the Camel milk comprised of 2.15%–4.90% total 

protein with an average of 3.1 ± 0.5% and the proteins are divided into two main fractions: casein 

and whey protein. Due to its high protein and amino acid content, camel milk can serve as a most 

suitable supplementary food for humans.  

The fat content of camel milk varies between 2.9 and 5.4% (Seifu, 2022). Fat value of this research 

was revealed to be 3.75% this value is in contrast to what Tanko et al., (2021) reported. This also 

could be due to the environmental factor which includes the types of food taken by the camel. Fats 

are good for the body system and increases the transport of vitamins. Toxicity of vitamins 

especially Fat-soluble vitamins is deleterious to human health (Abbas et al., 2021). Nutritionally, 

lipid/fat is one of the classes of food which help in giving energy and keep the body temperature 

within normal (Asresie et al., 2014). The lipid content of camel milk was 3.75 and agrees with work 

of (Herbut et al., 2019) Carbohydrate was revealed to be 2.6% this shows low carbohydrate content, 

this indicates that camel milk will be good for diabetic patient. Muhammad et al., (2021) reported 

a high carbohydrate content of 9.8% in camel milk this wide variation could be due to the fact that 

camel usually grazed on halophillic plants. The importance of camel milk in human nutrition lies in 

the fact that it is very similar to human milk just like mare and donkey milk (Seifu, 2022). 

 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
FEB., 2023 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

 TIJSRAT 

SCIENCE RESEARCH AND TECHNOLOGY VOL. 12 

135 ISSN: 2623-7861 

Elemental analysis 

Table I: Elemental analysis of camel milk 

Element  Result (mg/L) 

Sodium (Ng) 550 ± 11.3 

Potassium (K) 920 ±20.1 

Zinc (Zn) 12.1 ± 0.2 

Iron (Fe) 5.8 ± 0.3 

Magnesium (Mg) 155.9 ±25 

Calcium (Ca) 950 ±13.1 

Manganese (Mn) 0.5 ± 0.0 

Chromium (Cr) 820 ± 5.3 

Vanadium (V) 0.5 ± 0.0 

Copper (Cu) 0.9 ± 0.04 

Values are mean ± standard error (n=3) 

 

Camel milk is a good source of various minerals like Na, K, Ca, P and Mg which play an important 

role in physiological body functions. The concentrations of heavy metals in camel milk were 

presented in Table II. The mean concentration of zinc was found in milk of camel (12.1 ± 0.2) mg/L. 

The zinc concentration in all the samples were below the permissible limit of 121mg/L. The 

concentration of zinc in this study is consistent with earlier reports by (Abba et al., 2021). Zinc is an 

important element of insulin metabolism. It helps in the protection of beta cell against destruction 

by the viral infection (Nikkah, 2014). The mean concentration of iron in camel milk (5.8 ± 0.3) mg/L. 

The concentration of iron in this study were less than those reported by Garba et al. (2018); Abba 

et al., (2021). The mean concentration of potassium was found in milk of camel to be (920 ±20.1) 

mg/L. The mean concentration of Sodium recorded in camel milk was (550 ± 11.3) mg/L. Sodium 

plays an important role in maintaining glucose level within the normal range by activating the beta 

cells of pancreases (Narendhirakannan et al., 2005). The mean concentration of cupper in this study 

was observed in milk (0.9 ± 0.04). The Cu concentration found in the milk sample is within the 

permissible limit (24.2) mg/L. Some metals in lower concentrations are essential to maintain proper 

metabolic activity in living organisms. Cu is vital for the formation of proteins. It also has anti- 

oxidant properties and involved in the regulation of gene expression. However, excess copper 

leads to toxicity which consequently results into leads to conditions associated with deficiency of 

ceruloplasmin (Abba et al., 2021). Vanadium concentration was recorded in camel milk to be (0.5 ± 

0.0) mg/L. Vanadium may function in the increase sensitivity to insulin (Lu et al, 2013). The mean 

concentration of Chromium in this study was observed in milk (820 ± 5.3).  Chromium is a very good 

element in the body which fight against diabetes (Alam et al., 2019). Diabetic patients are able to 

improve glucose tolerance by lowering fasting glucose level (Lu et al., 2020). The mean 

concentration of Manganese was observed to be (0.5 ± 0.0).  Manganese deficiency is seen in 

peoples with diabetes. It may be one of the causes of diabetes. Manganese may be a key co-factor 

in the way enzymes handle glucose metabolism (Abbas et al, 2013). The mean concentration of 
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Magnesium was observed to be (155.9 ±25). Deficiency of magnesium interfere with the process 

of secretion of insulin, it increases insulin resistance (Abbas et al, 2013).  

In this presents study the results of the elemental analysis vary with the results obtained in the 

other parts of the world. This study showed higher concentration of mineral elements than that of 

the other part of the world which I am able to cite. This could be due to the genetic disposition of 

the camel of that part of Nigeria or quality and quantity of the feeds obtained in that area. 

 

Conclusion  

Both the results of proximate and elemental analysis are promising. The presence of nutritional 

properties was observed in the camel milk. Therefore, it could be concluded that camel milk could 

be nutritious milk for human consumption. 

 

Recommendation  

▪ Further research work especially in Nigeria should be carried out to determine the 

concentration of heavy metals like lead, cadmium and mercury in camel milk. 

▪ Base on my finding on the nutritional composition a research work in Nigeria should be 

carried out to determine the effect of camel milk on diabetes. 
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