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ABSTRACT

A preliminary study was conducted to investigate the contents in yolk and albumen of trace
minerals Al, Br, Ca, Cl, K, Mg, Na in eggs from Domestic chicken, Guinea Fowls and Ducks.
These courtyard birds were fed on cereals, legumes, grass and swill. Trace element contents in
yolks were generally higher than those in albumen except for Br and Cl. The highest content of
Cainyolks wasin Guinea fowl. Cl concentration was highest in chicken yolk. The concentration
of K was highest in Guinea fowl yolk, and Na contents were highest in duck yolk. Mg was seen
only in the chicken eggs with the higher concentration in the yolk than in albumen. The results
provide baseline measurements of trace mineral contents of eggs and suggest measurable
differences amongst the eggs from chicken ducks and guinea fowls; these differences are
discussed in details.
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INTRODUCTION

A balanced diet is important for proper growth gmeservation of the human body. Beside the
main nutritional values which include Carbohydraf®tein, vitamins, etc, the body also needs
an amount of essential elements for various met@pobcesses. For a number of reasons, eggs
have constituted an important part of human detsénturies because of its high quality protein
which makes them nutritious [1]. The many beneditegg are shared worldwide. As in several
source of food, eggs can contain inorganic elemetish may be essential or detrimental to
human health. Thus, eggs may be contaminated lii@cindirectly through the food consumed
by the birds and due to environmental contaming@jn
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In order to assess the competence of human didtsnecessary to monitor food of frequent
consumptions and measure trace elements contergstablish baseline levels of essential,
potentially toxic and toxic elements. Therefore t{ha&pose of this study was to determine
variations in some trace elements in domestic @mgckduck and guinea fowl eggs by
Instrumental Neutron Activation Analysis (INAA).

MATERIALS AND METHODS

Selection of a representative sample and the wainges associated in sampling are beyond the
control of analysts due to the inhomogeneous natiufeodstuff. For the purpose of minimizing
such sampling uncertainties in this work, six (&jnples of domestic fowls’ eggs, guinea fowl
eggs and Duck eggs were randomly collected frorfermift localities in the Accra Metropolis,
Ghana. Samples were thoroughly washed with deidnizaer in the laboratory at the National
Reactors Research Centre. The eggs white and diggvgoe separated for each egg and freeze-
dried. The samples were then homogenized and pasdaled polyethylene bags. Triplicates of
each sample weighing between 250 — 300 mg was weeigiirectly onto pre-cleaned
polyethylene films and heat sealed and then parkedolyethylene vials and heat-sealed ready
for irradiation. For validation of analytical methd\IST Standard reference material SRM 8435
(Whole milk powder) was selected as the standarevefghed mass of the standard was also
packed and sealed as the sample. After appropgrraigiation and cooling, both sample and
standard are counted for the gamma spectra. Tadllews the various groups for irradiation and
gamma energies. The first group containing Al, Ch,Mg were irradiated for 2 minutes and
counted for 10 minutes. For the following groupmpées were irradiated for 1 hour and cooled
for 24 hours before counting for 10 minutes. Theasueement for the gamma ray spectra was
done using a spectroscopy system comprising ofjla prity germanium detector coupled with
an ORTEC multi channel analyzer.

RESULTS AND DISCUSSION

Concentrations of seven (7) elements in domestakeh eggs, guinea fowl eggs, and duck eggs
were determined using INAA technique by varyin@dliation, cooling and counting times. The
concentrations of Al, Br, Ca, Cl, K, Mg, and Na aresented in table 2. Results of analysis of a
standard reference material for validation are glssented in table 3. All elements considered
in this study had higher concentrations in the ybikn in the egg-white except for Br and Cl
whose concentrations were higher in the egg- wthien in the yolk for all the species
considered. Aluminum concentration ranged from Bdl@ to 11.43ug/g; the highest
concentration was recorded in the yolk of duck efpges the least Al content was measured in
the egg white of guinea fowl. Al concentration woél is of concern due to its linkage with
Alzheimer’s disease. In 'dialysis dementia’, cqrogsling cortical aluminum concentrations are
reported to be 20-30tig/g in adults[3].

Studies have shown that Ca is an essential elefoetiealthy teeth, bones and blood [4],[5].
Concentrations of Ca measured in this study ace@kssented in table 2.

Figure 1 shows variations of Aluminium concentratian the samples. Bromine on the other
hand demonstrated a high concentration in duckwdgte. Chlorine, potassium, and sodium act

677
Scholars Research Library



Forson A et al

as electrolytes for ionic and osmotic balance, ttengithen cells and the endoskeleton [6].
Sodium is an essential nutrient, the cation mareponsible for regulating extracellular fluid

volume and plasma volume [7]. Chlorine is also sseatial trace element in the human body. It
is a major anion of the extracellular fluid occogiin plasma, lymph, connective tissues,
cartilage and bone. Potassium is equally an esdéegigment is potassium [8], [9]. A graph

showing the variations in concentration of theszteblytes is seen in Fig. 4. Chlorine showed
the highest concentration among the 3 elementsxHibited higher concentrations in the egg
whites of the various species. Sodium and chlgoimesented relatively similar concentrations in

all the species.

Table 1 Nuclear data of nuclides determined in thisvork

Element Target Isotope Product Nuclide Half-life = Gamma-ray energy keV

Al Z7Al BA| 2.24 min 1778.9

Ca %Ca *Ca 8.72 min 3084.54

Cl e %) 37.24 min 1642.7, 2167.7
Mg “Mg Mg 9.46 min 1014.43

Br 8lgy 82y 35.3h 554.35, 776.52
K 4K 42K 12.36 h 1524.58

Na “Na “Na 14.96 h 1368.6, 2754

Table 2: Concentrations of elements in samples ingfg or otherwise stated

Duck Guinea Fowl Chicken
Element White Yolk White Yolk White Yolk
Al 7.84 £0.31 11.43+0.53 5.13 £0.29 11.36 £+0.34 5.65 +0.26 8.01 +0.01
Br 15.05 £1.57 11.14+1.10 13.86 +1.31 8.96 +0.86 ND ND
Ca (%) 0.27 £0.03 055+0.02 0.30 £+0.03 0.57 +0.03 0.28+0.02 0.37 +£0.03
Cl (%) 0.97 £0.01 0.69+0.04 0.83 £0.01 0.57 +0.03 1.13 +£0.003 0.98 +0.01
K (%) 0.24 £0.02 0.28 +0.02 0.22 £0.02 0.34 +0.02 0.21 £0.02 0.30 +0.02
Mg ND ND ND ND 54.45 +4.23 42.33 +4.12
Na (%) 0.34 +0.001 0.32 +£0.001 0.31 +0.001 0.26 +0.001 0.31 +0.001 0.27 +0.002

ND. Not Detected
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Fig. 1: Concentration of Al (ng/g)
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Fig. 2: Concentration of Br (ng/g)

= White mYolk

Duck Guinea Fowl Domestic Fowl

Fig. 3: Concentration of Ca (%)
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Fig 4. Concentrations of Cl, K, and Na in egg whiteand yolk of duck, guinea fowl and domestic fowl saples
Table 2 Concentrations of elements in SRM 8435 WhaMilk Powder
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Element  This work Reported
Br (ug/g) 19.5+0.56 20+ 10
Ca (%) 0.91+£0.05 0.922 +0.049
Cl (%) 0.86 £ 0.07 0.842 +0.044
K (%) 1.33+0.10 1.363 +0.047
Mg (ug/g) 811 +80 814 £ 76
Na (%) 0.34 +£0.03 0.356 + 0.040

CONCLUSION

In this study, duck, domestic fowl and guinea foxggs were analyzed using Instrumental
neutron activation analysis to determine some efaheontents in the egg whites and egg yolk
from the afore mentioned species . The distributbrthe elements indicates that there is a
variation in their contents in the various spe@é®ggs, for both the yolk and the egg white.
Concentrations of elements, apart from Br and @&rewhigher in the yolk than in the egg -
white. The concentrations were however within tabée limits.

Acknowledgement
The authors wish to acknowledge Messrs N.S. Opatdsaac Baidoo for their technical support
and the staff of the National Reactors Researcleiire.

REFERENCES

[1] Svenska lantagg websitattp://www.svenskalantagqg.s&tcessed April 222010

[2] Leblanc J.C, Guérin T, Noél L, Calamassi-Tran Glatler J.L, Verger P(2005) Food
Addit Contam. 22:624-41.

[3] Van de Vyver F. L, De Broe M. E1985) Clin Nephrol. 24(suppl 1):S37-S57.

[4] Charles P(1992)J. Int. Med.231(2):161-65.

[5] Hughes MN|(1972)The Inorganic Chemistry of Biological Processedeyy London.

[6] Ekanayake E.R, Nair, B.M1998)Food Chem. 66: 115-19.

[7] Institute of Medicine,(2004) Dietary reference intakes for water, potassiuntdisu,
chloride, and sulfate. Washington, D.C:National deaies Press.

[8] Al-Dahhan J, Haycock GB, Chantler 983) Arch Dis Child. 58:343-5.

[9] Fusch C, Jochum E1993) Water, Sodium, Potassium, and Chloride. In: TRRE6g Lucas
A Uauy R, et al. Nutritional needs of the pretenfaht. Baltimore: Wiliams and Wilkins.p.177
-94.

680
Scholars Research Library



