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SUMMARY

A total of 125 random egg samples were collected from four pouliry
farms (25 eggsf/each farm). and 25 eggs from farmer’s houses in Assiut
governorate. The samples were examined for determination of lead,
cadmium, mercury and copper contents. Our results revealed that: lead
levels (ppm) in albumen were 0.143, 0.087, 0.042 and 0.03 in farms
1,2.3,4 while in balady eggs was 0.279. Also its level in the farms 1, 2
was significantly higher than farms 3. 4. On the other hand, Pb levels
(ppm} in yolk were 0,426, 0.255, 0.170 and 0.146 in farms 1, 2, 3 and 4,
respectively, while reached to 0.850 in balady cggs. The results clearified
that Pb content in albumen and yolk of balady eggs was signilicantly
higher than the mean content of Pb in albumen and yolk of all four
farms. Pb concentration in egg yolks was higher than its concentration in
egg albumen in all cxamined farms and balady eggs. In the whole egg.
Pb concentration (ppm) was 0.144 as a mean for the four farms eggs and
0.507 for balady eggs. Cadmium concentration (ppm) in the albumen ol
the four farms were 0.36, 0.301, 0.177 and 0.094, while in balady eggs
was 0.712. On the other hand, Cd levels (ppm) in yolk were 0.392,
0.277, 0.159 and 0.107 in the four farms respectively, but was 0.905 in
balady cggs. For the whole egg, Cd concentration (ppm) was 0.233 in
farms eggs (as a mean) and 0.789 in balady eggs. There was significant
differences in Cd either in albumen or yolk among four farms and
between the four farms and balady eggs. Also yolk was higher in its Cd
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content than albumen. Mercury concentration (ppm) in albumen was
0.09, 0.075, 0.045 and 0.060 in farm 1, 2, 3, 4, respectively, and 0.183 in
balady eggs. Mercury is highly significantly increased in farms 1 and 2.
On the other side, Hg content in albumen of balady eggs is significantly
increased than that in the examined farms. The average concentration
(ppm) of Hg in yolk was found to be ranged from 0.016 to 0.051 in the
four farms but was 0.095 to 0.105 in yolk of balady eggs. From the
statistical analysis, there is a significant differences in Hg levels in
albumen, yolk and whole eggs among the four farms, and between the
farms and balady eggs. The whole egg contained 0.053 ppm Hg in the
farm’s eggs and 0.149 ppm in balady eggs. Copper concentration (ppm)
ranged from 0.842 to 1.159 and 0.879 to 0.975 in albumen of four farms
and balady eggs respectively, while ranged from 1.394 to 1.862 and
1.389 to 1.510 in yolk of the four farms and balady eggs respectively.
The whole egg from farms contained Cu (ppm) 1.250 and balady eggs
contained 1.133 ppm Cu. In the present study, there was significant
differences in copper concentrations in albumen and in yolk among the
examined farms, but between the farms eggs and balady eggs there is no
significant differences. The concentrations of Cu in yolks were
significantly higher than in albumen in both farms and balady eggs.
There is highly significant increase in Pb, Cd, and Hg in all examined
samples but they were higher in balady eggs than that in farms eggs.
Suggestive measures to protect human beings from excessive intake of
lead, cadmium and mercury are given.

Key words: Hens eggs- lead- cadmium- mercury- copper.

INTRODUCTION

Egegs provide a unique, well balanced source of nutrients for all
persons of all ages. Eggs and egg products are used in a wide variety of
foods, including whole egg custard, mayonnaise, egg salad, egg nog and
all types of bakery products. On the other hands eggs may constitute if
contaminated a public health hazard. However, as the contamination of
environment with heavy metals is becoming a problem, and as laying
hens can sequester metals in their eggs (Burger and Gochfeld, 1991),
the hygienic quality of eggs needs urgently to be monitored.

1t is well known that diet has important role in the maintenance of

health and the management of specific discases in chickens, ducks,
geese, turkey and rabbits. Commercially prepared pet foods may contain
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a wide spectrum of ingredients from many sources. These include
animals, poultry, cereal, vegetables, and marine fish products and by-
products, as well as added nutrients. Considering the very large number
of constituents in pet foods, the possibility exists that may be
contaminated by agricultural and industrial pollutants during final
processing of the finished pet food products. In recent years the toxic
effects of a number of non-cssential metallic clements, especially lead,
cadmium and mercury have claimed attention as they have a number of
the essential elements as copper but at a higher concentrations than
normals (Lucas, 1975).

Through the years considerable amounts of Pb have been
mobilized into the environment. Industrial smelters, discarded batterics,
burning of garbage and old paint wood are the main sources of
environmental Pb. The Pb derived from petrol additives contributes not
only to the intake through inhalation but also to the intake through
ingestion as a result of fallout from vehicle exhaust on nearby food
crops (WHO, 1972). Lead is recognized as a known neurotoxicant and
of a major public health concern which causes both acute and chronic
intoxication {Gossel and DBricker, 1990). It is known to cause
encephalopathy in children (Carl, 1991). The provisional weekly intake
of lead in food must not exceed than 0.05 ppm as recommended by
FAO/WHO (1989). However, Carl (1991) postulated that the acceptable
limits ranged from 0.05-0.2 ppm.

Cadmium, a toxic heavy metal, has a number of industriai
applications, such as metal plating, pigments, batteries, and plastics.
However, for most people the primary source of cadmium exposure is
food (WHO, 1992), Since food materials tend to take up and retain
cadmium. Cadmium is not known to have any beneficial effects, but can
cause a broad spectrum of toxicological and biochemical dysfunctions
{Theocharis et af., 1994; Funakoshi et al., 1995).

Mercury is considered as one of the most important pollutant in
our environment. Mining, smelting, industrial discharge, mercury in
paper pulp industries and fossil fuel. It is estimated that about 5000 tons
of mercury per year may be emitted from burning coal, natural gas and
from the refining of petroieum products, are considered as main sources
of mercury in the environment (Goyer, 1996). Mercury is popular in
agriculture as a results of its ability to counteract fungi and mold. It
thercfore has been widely used to prevent grain spoilage, as pesticides
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(fungicides for sced dressing) and in industry as wood preservative,
production of dyes, initial explosive in boosters and igniters (Bartik and
Piskac, 1981, Gossel and Bricker, 1990). During recent years the
importance of mercury in the food-chain has become better understood.
Inorganic and organic mercury derivatives are arising as effluents from
industrial processes and converted in the lakes and rivers into Soluble
methyl mercury. Toxic effects of Hg compounds in humans have been
known for many years. The main effects of mercury on the kidney
leading to uremia and anuria. The carly symptoms of a cute inorganic
mercury poisoning are gastrointestinal ubset, abdominal pain, nausea,
vomiting and bloody diarrhea (Shibamoto and Bjeldanes, 1993).

Copper is an essential trace element, a normal constituent of
animal tissues and fluids, crucial in hemoglobin synthesis and other
enzymes functions. Both deficiency and excess of copper in the
mzmmalian system result in untoward effects (Hostynek ef al., 1993). As
eggs are an unique and provide well balanced source of nutrients not
only for the young but also for all ages. 20 mg/kg is the limit of copper
recommended for adults by the Food Standard Committee 1965
(Watson, 1993). The aim of this study was to dctermine the
concentrations of some heavy metals in eggs either from farms or from
balady hens collected from Assiut Governorate.

MATERIALS and METHODS

MATERIALS:

The egg samples (125 eggs) were collected from four poultry farms
(25 eggsfeach farm), in Assiut Governorate, and 25 balady eggs
(collected from farmers houses). Albumen and yolk were separated and
homogenized with an clectric mixer, and stored in clean bottles at -20 C
until mecasuring of heavy metals. Albumen and yolk of each cgg were
weighed, then the average weights of albumen and yolk were calculated
to determine the metals concentrations in the whole eggs.

METHODS:

1- Estimation of metals:

Five grams from albumen or yolk were digested by using a mixture
of HCIO,-HNO,. Mercury was determined by atomic absorption
spectroscopic technique utilizing Ishimadzu atomic absorption/flame
spectrophotometer Model AA-620. Lead, cadmium and copper were
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determined by using atomic absorption spectrophotometer (GBC 906
AA).

2- Statistical analysis:

Student’s “t” test was used to calculate the significance between
the metals concentrations in each farm eggs in albumen, yolk and whole
cgg and that in balady cggs, as well as between the mcan metals
concentrations in farms eggs and balady eggs. Probability values 0.05
and 0.001 were considered statistically significant and this according to
Kalton (1967).

RESULTS

The obtained results in this study are summarized in Tables 1, 2
and 3.

DISCUSSION

Lead levels (ppm) in albumen, Table 1, were 0.143, 0.087. 0.042
and 0.03 in farms 1, 2, 3, 4 while in balady cggs was 0.279 which is
higher than that in the four farms. Also the mean Pb level in the farms 1,
2 was significantly higher than farms 3, 4. On other hand, Pb levels
(ppm) in yolk were 0.426, 0.255, 0.170 and 0.146 in farms 1, 2, 3 and 4,
respectively, but significantly higher in balady cggs (0.850). It is also
clear from the results that Pb content in albumen and yolk of balady cggs
was significantly higher than the mean content of Pb in albumen and
yolk of all examined four farms, Table 3.

The present results revealed that Pb concentration in egg yolks
was higher than its concentration in egg albumen in all examined farms
and balady eggs, Table 3. This is supported by Mazliah ef al. (1989) who
reported that Pb content of egg yolks from Pb-treated hens was
significantly higher than that of control yolks and also was in agreement
with the results of Tanaka et al. (1973) and Jeng and Yang (1995). The
concentrations of Pb in albumen, yolk and whole cgg of ducks were
13.6, 84.7 and 44.6 ng/g respectively (Jeng and Yang, 1995). Lead levels
of commeon terns were correlated with laying hens and their eggs (Burger
and Gochfeld, 1991).

In the present study, the average weights (grams) of albumen and
yolk were 33.2 and 21.8 for farm eggs, 27.7 and 18.4 for balady eggs.
Therefore, when converted to whole egg basis, Pb concentration (ppm)
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was 0,144 as a mean for the examined four farms eggs and 0,507 for
balady eggs.

The differences of Pb concentrations in albumen and yolk
between [arms and balady eggs may be due to regional differences
arising from dietary sources or contamination of the environment. Eggs
laid by normal hens contained less than 0.040 and 0.080 to 0.180 ppm Pb
in albumen and yolk respectively (Mazliah ef af, 1989). Lead
concentrations in albumen and yolk of chicken eggs were both <50 ppb
(Tanaka et al., 1973). Eggs of common terns contained 0.089 ppm Pb
(Burger and Gochfeld, 1991). Wang (1991) reported that albumen and
yolk of chicken eggs contained 0.15 to 0.21 ppm Pb. Vodela et al. (1997)
reported that Pb concentrations in yolk and albumen of eggs produced
laid by normal broiler breeders were (ppm) 0.11 and 0.014 respectively,

The mean Cd concentration (ppm), Tables 1& 3, in the albumen
of the examined four farms were 0.36. 0.301, 0.177 and 0.094
respectively, while in balady eggs it was 0.712. On the other hand, Cd
levels (ppm) in yolk were 0.392, 0.277, 0.159 and 0.107 in the four
farms but it was 0.903 in balady cggs. For the whole egg, mean Cd
concentration (ppm) was 0.233 in farms eggs and 0.789 in balady eggs,
Table 3. There is significant differences in Cd in albumen and in yolk
among four farms and between the four farms and balady eggs. Also
volk was higher in its Cd content than albumen.

Leach et al. (1979) reported that egg powder from normal hens
contained 0.05 ppm Cd, amounting to about 0.006 ppm Cd in fresh eggs.
Burger and Gochfeld (1991) found that eggs of terns contained 0.004
ppm Cd, but the Cd levels in most eggs were below the detection limit
(0.5 ng/g). The mean Cd concentrations in albumens, yolks and whole
eogs of ducks were 1.8, 3.8 and 2.7 ngfg, respectively (Jeng and Yang,
1995). Vodela et al. {1997) reported that Cd concentrations in yolk and
albumen of eggs produced Jaid by normal broiler breeders were (ppm)
0.63 and 0.666, respectively. Mumma ef al, (1986) reported that cereals
and grains contain from 0.01 to 0.6 ppm Cd this may the original source
of Cd to these animals.

The mean concentration of Hg (ppm) Tables 2 & 3, in albumen
was 0.09 in farm 1, 0.075 in farm 2, 0.045 in farm 3, 0.06 in farm 4 and
0.183 in balady eggs. Mercury is highly significantly increased in farms
1 and 2. On the other side, Hg content in albumen of balady eggs is
significantly increased than that in the examined farms, Table 3. The
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average concentration (ppm) of Hg in yolk was found to be ranged from
0.016 to 0.051 in the four farms but was 0.099 in yolk of balady eggs.
From the statistical analysis, there are a significant differences in Hg
levels in albumen, yolk and whole eggs among the four farms, and
between the farms and balady eggs, Tables 2 & 3.

The whole egg contained 0.053 ppm Hg in the farm’s eggs and
0.149 ppm in balady eggs, Table 3. The normal content of Hg in eggs is
1-20 ppb (Bartik and Piskac, 1981). Our results in the present study
revealed a higher Hg concentrations in the whole egg either in the farms
eges or in balady eggs and this is in disagreement with the results
reported by Bartik and Piskac (1981).

It was found that eggs laid by hen fed 8% herring meal, contained
40 and 15 ppb of Hg in albumens and yolks, respectively (March et al.,
1974). Hens fed corn treated with alkyl mercury laid eggs were found
containing 10.9 ppm Hg in their albumen and 4 ppm in yolks (Tejning
and Vesterberg, 1964). Tanaka er al. (1973) reported that albumen and
yolk of chicken eggs contained <10 to 80 ng/g and <10 to 20 ng/g Hg.
Jeng and Yang (1995) found that the concentrations of Hg (ng/g) in
albumen, yolks and whole cggs of ducks were 17.8, 9.7 and 14.3,
respectively. An earlier study has already indicated that Hg was
preferentially bound by ovalbumen of albumen (Magat and Sell, 1979).

The concentrations of Hg in albumen were significantly higher
than in yolk and this is in agreement with the previous studies (Tejning
and Vesterberg, 1964; Tanaka e al., 1973; Magat and Sell, 1979; March
et al., 1974; Jeng and Yang, 1995)

The concentrations of copper (ppm), Tables 2 & 3, in albumen
ranged from 0.842 to 1.159 in the examined four farms, and 0.925 in
balady eggs, while in yolk ranged from 1.394 to 1.862 in farms cggs and
1.448 in balady eggs. The whole egg from farms contained copper (ppm)
1.250 and balady eggs contained 1.133 ppm Cu. In the present study,
there were significant differences in copper concentrations in albumen
and in yolk among the examined famms, but between the examined farms
cogs and balady eggs there is no differences, Table 3.

Copper concentrations in eggs showed great variation in different
studies. Fresh whole hen egg, raw yolk and raw albumen contained 1.0,
3.1 and 0.5 ppm Cu (Pennington and Calloway, 1973). Tanaka ef al.
(1973) found that Cu concentrations in albumen and yolk of hens eggs
were 0.4 and 1.32 ppm. Leach er al (1979) reported that hens egus
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contained 0.55 ppm Cu. Copper level was 9.9 ppm in the yolk of hens
eggs (Grau ef al., 1979). Scotl et al. (1982) found that Cu concentration
was 2.5 ppm in whole hens eggs. Jeng and Yang (1995) found that Cu
concenirations were (.83, 1.36 and 1.06 ppm in albumen, yolk and
whole egg of ducks.

The total copper content of the average hen’s egg is about 30 mg.
Also in study of determining the Cu concentration in cggs from hens fed
on good practical rations, it was found to be 31.4 mg (Dewar ef al,
1974). In the present study, Cu concentration was found about two-thirds
in volk and one-third in the albumen, Tables 2 & 3, and this result is in
agreement with Hill (1974).

The concentrations of Cu in yolks were significantly higher than
in albumen in both farms and balady eggs, Table 3. This is in agreement
with the results obtained by Tanaka et al. (1973) and Jeng and Yang
(1995).

Finally, the source of contaminated eggs by the toxic heavy
metals like lead, cadmium and mercury may be altributed to the bad
quality feed and water admitted to thesc hens either in the farms or
balady hens.

One of the most important environmental issues today is ground
water contamination. Water contamination with heavy metals has been
reported (Schumacher ef al., 1990; Srikanth et al., 1993). Heavy metals
cmitted by industries, traffic, municipal wastes and hazardous wastes
sites have resulted in a steady rise in contamination of ground water
(Yang et al., 1989). Human and animal exposure due to occupational or
environmental contarnination is rarely limited to a single chemical or
pollutant.

CONCLUSION

The food and water normally supplies a major amounts of total
daily heavy metals intakes by animals and man. Small quantitics of
heavy metals are also normally contributed by the atmosphere except in
arcas near or adjacent to mines and factorics where substantial
atmospheric pollution can occur. With the rise of modern industrial
technology and with the increasing urbanization and motorization of
large sections of populations, these sources of heavy metals, together
with contamination of the water supplies, may constitute an increasing
significant source of these heavy metal with possible long-term dangers
to human and animal health.
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According to eating habits of hens (balady) as they eat cereals and
arains, the elevation of Pb, Cd and Hg in investigated egg samples may
return to either they come from feedstuffs, or drinking water, or air
breathed by hens, or from all these sources.

Although both Pb and Cd are considered prior pollutants, Pb
would appear to be a more widespread hazard with current exposure,
being 10 - 100 times above the permissible limits. On the assumption
that the animals bodies have limited tolerance toward increments in
exposure to these toxic metals, a goal for preventive efforts would be
that enthropogenic release should not add additional significant amount
to the original background levels. Although variations seem to occur
from place to place and from locality to locality and with dictary habits,
natural exposure levels may provide a useful guide and good reference,
in particular with regard to lead.
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