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Abstract 
he aim of this study is to determine the effect of animal feed and  farm site location by 

determining the  levels of essential  metals in poultry eggs samples collected from different 

farms near auto mechanic, industrial areas and roadsides in Kaduna and Kano States of 

Nigeria. Atomic absorption spectrophotometer and Flame emission spectrophotometer were used 

for analysis of  the metals. The mean concentration range of essential metals in egg white and 

egg yolk were  Na: 2.08-4.45mgkg-1, Ca: 1261.10-2555.83mgkg-1,  K: 26.34-37.35mgkg-1, Mg; 101.39-

216.13mgkg-1. 

 

KEYWORDS: Egg, Mineral Elements, Albumen, Yolk. 

 

 

INTRODUCTION 

The egg represent an important source of energy, protein and other nutrients for humans and 

their rational consumption stimulates the metabolic functions in the body and increases resistance 
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to disease (Sauveur, 1988) be also an excellent source of vitamins and minerals. The birds egg has 

highly specialized structure consist of germinal cell which have a large number of foods in the 

albumen and yolk. These all substances are enclosed in a protective covering called shell (Al-

Obaidi et al., 2012). The chicken egg has certain elements which are required by the hen for normal 

egg production. These minerals are necessary in sufficient amounts because they are important 

for biochemical activities (Demirulus, 2013). Minerals deficiencies may result in many symptoms, 

such as various developmental abnormalities, reduced productivity, loss of resistance to diseases, 

and some specific symptoms   (Inal et al., 2001).  

 

The yolk contains less water and more protein than the white, some fat, and most of the vitamins 

and minerals of the egg. These include iron, vitamin A, vitamin D, phosphorus, calcium, 

thiamine, and riboflavin. The yolk is also a source of lecithin, an effective emulsifier. Yolk color 

ranges from just a hint of yellow to a magnificent deep orange, according to the feed and breed 

of the hen (Khalid 2015). The egg white is known as the albumen, which comes from albus, the 

latin word for “white”. Four alternating layers of thick and thin albumen contain approximately 

40 different proteins, the main components of the egg white in addition to water (Francine and 

Annie, 2004). 

 

Eggs can be taken by every segment of the population from infants to senior citizens this is 

important to recognizes since some people have concerns about the amount of cholesterol is a 

sterol that is manufactured and needed by the human body contrary to information in some news 

report and magazine articles research has shown that the amount of cholesterol that a person eats 

in foods has a variable and small amount effect on the amount of cholesterol in that person’s 

blood. Reducing the amount of saturated fat in the diet however is very important. Eggs have a 

desirable fatty acid-to-saturated fatty acid ratio  of 2:1 Even persons who are advised by a doctor 

to restrict egg consumption can enjoy several “egg substitute” produced made 99% real egg. Such 

products use the egg white which is cholesterol free. A large chicken egg contains approximately 

80 calories and can therefore be well utilized by the nutrition conscious   (Francine and Annie, 

2004). 

 

 

MATERIALS AND METHODS 

REAGENTS AND SOLUTION PREPARATION 

All reagents used in the study were of analytical grade. Stock solutions of 1000mg/L of each 

element were prepared by dissolving required amount of sodium chloride, potassium nitrate, 

magnesium sulphate and calcium sulphate in deionized water and diluted to the mark in a litre 

volumetric flask. 
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SAMPLING 

Fresh eggs samples were collected in October, 2015 from 12 different poultry farms, 2 eggs from 

each farm, samples were collected from  Kebbi farms ( serves as standard ), industrial area, 

roadsides and near auto mechanic workshops in Kaduna and Kano states of Nigeria. The 

Standard Farm is located at least 10Km away from the roadside and there’s no industry or auto 

mechanic workshops around it. Samples were collected from farms using  similar poultry 

chickens feeds. Samples were collected and transferred in plastic bags to the laboratory and stored 

in dark cool place. 

 

 

SAMPLE PREPARATION 

Each egg was cut in the air cell end and using plastic pointed forceps and dissecting scissors 

cleaned with soap and rinsed with distilled water for each egg. The content of each sample was 

placed in a cleaned glass jar and egg white was separated from egg yellow yolk. Samples egg 

white and egg yolk were dried at 75ºC in an oven until constant weight was obtained (Zaki, 1998). 

 

 

SAMPLE DIGESTION 

1g of each of the samples was digested with 20ml of concentrated HNO3  in 250ml Erlenmeyer 

flask and kept overnight and next day boiled on hot plate for 5min. 10ml of concentrated 

sulphuric acid H2SO4 was added and the digestion process was continued until the solution 

become clear. After this, the sample was transferred into volumetric flask and filled up to 100ml 

with deionised water. Metals were determined with the help of atomic absorption 

spectrophotometer (AOAC, 2000). 

 

Statistical Analysis 

Mean concentration levels of essential elements in egg yolk and egg white were subjected to one 

way analysis of variance (ANOVA) to access whether they varied significantly. All statistical 

calculation were performed with Microsoft excel 2007. 

 

Statistical Analysis 

Mean Concentration Levels of Essential elements in egg yolk and egg white were subjected to one 

way analysis of variance (ANOVA) to access whether they varied significantly. All statistical 

calculation were performed with Microsoft excel 2007.  
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RESULTS AND DISCUSSION 

Calcium 

Calcium is a very vital element in human metabolism. It is the chief element in the production of 

very strong bones and teeth in mammals. The daily dietary requirement of calcium soars at the 

highest across both sexes and all ages of humans and it can be accommodated at higher doses in 

the body because its concentration in the blood is well regulated by thyrocalcitonin and 

parathormone hormones (Holum, 1983). 

 

The average concentrations of calcium in egg yolk and egg white are 2558.3mg/kg and 

1261mg/kg respectively across all farms. The highest concentration in egg yolk and egg white 

are 3717±177mg/kg STD farms and PII 2067±177mg/kg, and the lowest concentration values of 

egg yolk and egg white are 1533±118 DMB and 967±59 NRC. p< (0.05) there’s significance 

different between the mean concentration level of egg yolk and egg white (Fig.1). Higher 

concentration levels of calcium were found generally in samples collected from roadsides and 

industrial locations, while the lowest were concentration values were recorded in samples 

collected near auto mechanic workshops, but the concentrations in all farms samples were lower 

than the permissible limit of 1000mg/day             ( WHO, 2012). High levels of calcium 

concentration is believed to come from the poultry feed formulae.   

 

Potassium 

Potassium is the principal cation in intracellular fluid and functions in acid-base balance. 

Potassium is also required during glycogenesis. It also helps in the transfer of phosphate from 

ATP to pyruvic acid and probably has a role in many other basic cellular enzymatic reactions. Its 

metabolism is regulated by aldosterone (Soetan et al., 2010).Toxicity disease or symptoms include 

dilatation of the heart, cardiac arrest, small bowel ulcers. Hypokalaemia is low level of serum 

potassium and this occurs in diarrhea, metabolic alkalosis and familial periodic paralysis. 

Deficiency disease or symptoms occurs secondary to illness, functional and structural 

abnormalities including impaired neuromuscular functions of skeletal, smooth, and cardiac 

muscle, muscular weakness, paralysis, mental confusion(Murray et al., 2000). 

 

The average concentrations value of egg yolk and egg white are 37.4mg/kg and 26.3mg/kg 

respectively. p< (0.05) there’s significant difference between mean concentration levels of 

Potassium in egg white and yolk samples analyzed. Standard samples have relatively lower 

concentration of Potassium in its egg white and egg yolk samples.  The highest concentrations of 

potassium in egg yolk and egg white were 47.1±2.0mg/kg QA2 and 34.5±4.1mg/kg respectively, 

while the lowest concentrations of egg yolk and egg white are 23.0±4.1mg/kg STD and 

21.8±2.0mg/kg SGL and SND respectively (Fig. 2). Egg is believed to be of poor potassium 

concentration. The concentrations were below permissible limit of 3510mg/kg (MRC, 1991).  
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Sodium 

Sodium is the principal cation in extracellular fluids. It regulates plasma volume and acid-base 

balance, involved in the maintenance of osmotic pressure of the body fluids, preserves normal 

irritability of muscles and cell permeability, activates nerve and muscle function and involved in 

Na+/K+-ATPase, maintenance of membrane potentials, transmission of nerve impulses and the 

absorptive processes of monosaccharides, amino acids, pyrimidines, and bile salts. Sodium is 

readily absorbed as the sodium ion and circulates throughout the body. Excretion occurs mainly 

through the kidney as sodium chloride or phosphate. There are appreciable losses in perspiration, 

and the quantities lost by this route vary rather markedly with the environmental humidity (Hays 

and Swenson, 1985).  

 

Excessive intake of sodium chloride may result in salt toxicity which is mainly caused by sodium 

ion, since sodium acetate or sodium propionate affects the animals in a manner similar to that of 

sodium chloride. The amounts required for toxicity vary and are largely dependent on the 

availability of water to the animals. Toxicity usually occurs when animals are deprived of salt 

and then have access to a brine solution or loose salt without access to sufficient water (Hays and 

Swenson, 1985). 

 

The average concentration of sodium in egg yolk and egg white are 4.5mg/kg and 2.1mg/kg. p< 

(0.05), there’s significant difference between the mean concentration levels of Sodium in the egg 

white and egg yolk samples analyzed. The standard farm samples have average concentration of 

Sodium relative to other farm samples analyzed.  The highest concentration of egg yolk and egg 

white are 5.8±3.0 SND and 5.0±0.00mg/kg VPF, while the lowest concentrations of egg yolk and 

egg white are 2.5±0.00mg/kg VPF and 0.8±0.015mg/kg JPC (Fig.3). The concentration levels of 

the sodium are lower than the permissible limit of 2g/day (WHO, 2012). 

 

Magnesium 

Magnesium is an important electrolytic constituent of the blood, present in the blood plasma and 

body fluids, viz; interstitial and cell fluids. Its daily dietary requirement increases from infants to 

adults and from males to females, with the highest daily requirements for pregnant and lactating 

women (Holum, 1983). Chronic or excessive vomiting and diarrhea may also result in magnesium 

depletion. Deficiency diseases or symptoms are secondary to malabsorption or diarrhoea, 

alcoholism (Hays and Swenson, 1985). 

The average mean magnesium concentration of egg yolk and egg white are 216.1mg/kg and 

101.4mg/kg respectively. Compared to all other samples analyzed, standard farm egg white and 

egg yolk samples have high concentration of Magnesium in its egg white and egg yolk samples 

analyzed. p< (0.05), there’s significant difference between the mean concentration levels of 

Magnesium in egg yolk and white samples analyzed from different farms. The highest 

concentration levels of magnesium in egg yolk and egg white were 408.8±22.1mg/kg JPC and 
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189.6±18.9mg/kg STD respectively, while the lowest concentrations of magnesium in egg yolk 

and egg white are 58.3±7.4mg/kg STD and 41.7±18.7mg/kg SGL (Fig.4). In most of samples 

magnesium concentrations were below permissible limits of 340mg/day (NIN, 2000). 

 

  
FIG 1: Distribution of Calcium in egg samples analysed from different farms 

 

 
FIG 2: Distribution of Potassium in egg samples analysed from different farms 
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FIG 3: Distribution of Sodium in egg samples analysed from different farms 

 

 
FIG 4: Distribution of Magnesium in egg samples analysed in different farms. 

 

CONCLUSIONS 

The present investigation is mainly focused on the evaluation of some essential metals in hen egg 

samples collected from various environmental pollution poultry farm sites. Essential metals 

concentrations obtained in present study are within permissible limits to human consumption in 

respect of nutritional and toxic levels as compared with the literature data reported from various 

parts of the world. 
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