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ABSTRACT

One hundred of broiler tissue samples (25 of each muscles, gizzard, liver and skin) were
collected from markets of Zagazig Province, Sharkia Governorate, during winter 2008- 2009 for
detection and determination of cadmium, lead and copper residues. The obtained results revealed
that the average cadmium residues in the muscle, gizzard, liver and skin samples were 3.636,
3.688. 4.088 and 4.164 ppm respectively; while, the mean lead levels were 5.376, 2.904, 6.676
and 4.416 ppm, in the same mentioned tissues respectively. The average levels of copper
residues were 5.184, 5.196, 6.952 and 4.152 ppm for the examined muscles, gizzard, liver and
skin samples respectively. Both cadmium and lead residues exceeded the permissible limits in all
the examined samples, except 2 (8%) of the gizzard samples had lead residues within the
permissible limit. On contrary, copper residues were detected in levels below the permissible
limits in all the examined samples. The present study recorded high levels daily intake of

cadmium and lead from the consumption of 250 gm broiler muscles.

INTRODUCTION

Environmental poltution with heavy metals
ts considered to be one of the most important
problem confronting the public health.
Because the food is the main source of these
hazardous elements; thus, the effect of the
environmental pollution on contamination of
foods and their safety for human consumption
1s a serious global public concern and data of
this subject have been reported by several
investigators (1,2).

The sources of the heavy metal pollutions
in the environment may be agricultural sources
as fungicides, herbicides, phosphate fertilizers,
organic manure and the presence of decaying
plant and animal residues (3), or industrial
sources as rubber and paint manufacture.
Moreover, high concentrations of lead may be
found in roadside soil due to previous using of
leaded gasoline (4). Also, rocks and soil may
be a natural source of these elements (5).

Poultry meat constitutes an excellent
source of high quality, easily prepared, cooked
and digested animal protein, which contains all
essential amino acids beside many vitamins
and minerals which are necessary for
maintaining life and promoting growth (6).

Many studies recorded high levels of different
environmental pollutants in domestic birds in

Egypt (7).

The aim of this study was to investigate the
levels of cadmium, lead and copper, in chicken
muscle (breast and thigh), skin, liver and
gizzard and comparing with the recommended
permissible limits and discussing the public
health importance of the detected metals.

MATERIALS AND METHODS

A total of twenty five broiler chickens
were collected from markets of Zagazig
Province Sharkia Governorate, during winter
2008-2009 for detection and determination of
cadmium, lead and copper residues.

Collection and preparation of samples

The examined broiler chickens were
slaughtered, picked up and eviscerated. From
each broiler carcass, muscle (breast and thigh),
skin, liver and gizzard were taken and placed in
polyethylene bags. The samples were identified
and kept frozen till the analysis was carried out.
Chicken tissue samples were prepared
according to the  extraction method with
modifications (8). One gram of each tissue
samples was macerated in screw capped bottle
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by sharp scalp. Five ml. of digesting solution (3
mi. of nitric acid + 2 ml. perchloric acid) were
added to the tissue samples. The bottles were
tightly closed and the contents were vigorously
shacked and allow to stand overnight at room
temperature. The tubes were heated for three
hours in water bath adjusted at 70°C to ensure
complete digestion. The digestion bottles were
vigorously shacked for 30 minutes during
heating in water bath. The bottles were cooled
at room temperature and then diluted to 30 ml
with deionized water and thoroughly mixed.
The digest was filtered through 0.45um
Whatman filter paper. The clean filtrate of
gach sample was kept at room iemperature
until analyzed for determination of heavy
metal contents.

Preparation of blank solution

Blank solution consists of 3 ml. of nitric
acid and 2ml. perchloric acid that were
subjected to digestion, dilution and filtration as
previously mentioned in the preparation of

2

chicken tissue samples to detect any trace of
the studied metals in acids or deionized water
used.

Quantitative determination of metals in the
examined samples

Quantitative  determination  of  the
examined metal residues was conducted vsing
Perkin- Elmer mod. 2830, USA, Atomic
absortion (AAS) Spectrophotometer, (Faculty
of science, Mansoura University). The
concentrations of metals were calculated
according to the following equation: ppm
metal in samples = AxB+W where, A= ppm
metal in prepared samples from the digital
scale reading of AAS., B= final volume of
prepared samples in ml. and w = weight of
samples in gm.

Statistical analysis

Statistical analysis of data was conducted,
using "Statistical Analysis  System' (9)

RESULTS AND DISCUSSION

Table 1. Heavy metal concentrations (ppm, wet weight) in the examined tissues of broiler

chickens (n= 25 for each).

Tissues Muscle Gizzard Liver Skin
Metal Min | Max Nilg'i;l Min | Max I\:Sei; Min| Max If;}l; Min | Max I\i/l;}?
Cadmium| 1.8 | 6.2 3.636 14|52 | 3688 |1.61 65| 4088 | 18|63 4.164

+0.292° +0.146" +0.325% +(.259"
Lead 401 6.6 5.376 01155 2904 (40; 98| 6676 [20|66| 4416
+0.184° +0.345¢ +0.384 +0.305°
Copper 1.2 189 5184 22176 5196 1231110 6.952 12167 4152
+0.516° +0.474° +0.524° +0.393°

N.B.: The difference between letters within the same category (muscle, gizzard , liver and skin) means
variation between the values of tissue residues is significant (p=<0.05).
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Table 2. Frequency distribution of heavy metals in the examined tissues of broiler chickens

(n= 25 for each).

Muscle Gizzard Liver Skin
P.L.* Within Within Within Within
é . P.L
Metal (ppm) PL Over P.L. PL Over P.L PL Over P.L PL Over

No.| 9 \No.| % 'No.| % (No.| % |No.| % |[No.| % |No.| % |No.| %

Cadmium{ 0.05(/0) 146160125 100]0.0]0.0] 25 [100[0.0] 001 25 |100] 0.0 0.0 25 | 100

l.ead 0.3 (1011 001001257100 2 8 1231921000025 (10010000 25 100
Copper {5711)

250100100100 25 1100(0.0|10.0| 25 (10010.0|0.0| 251100100100

*: P.L= Permissible limit

Table 3. Comparison of acceptable daily intake (ADI) values of the detected metals with
calculated daily intake from the examined broiler chicken muscles.

Metal ADI Mean conc. of the Calculated daily intake from
mg/70kg metals in the consumption of 250 gm chicken
person{i2) present study meat daily(13)
(mg/kg) mg/day/person %
Cadmium 0.07 3.636 +0.292 0.909 1298.5
Lead 0.50 5.376 +0.184 1.344 268.8
Copper 35.00 5.184 +0.516 1.296 3.7

The obtained results of the heavy metal
residues in the examined poultry tissue
samples (Table 1) revealed that the average of
cadmium residues in the muscle, gizzard, liver
and skin samples were 3.636 +0.292, 3.6883
+0.146, 4.088 +0.325 and 4.164 £0.259 ppm
respectively. These findings are nearly similar
to those detected in poultry meat products in
Egypt (14) and chicken meat in Turkey (I5),
while; other Egyptian studies (16-19) detected
lower cadmium levels than those in the current
investigation. Moreover, another study in
Nigeria (20), estimated lower cadmium
residues than our figures in poultry muscle
(0.01- 1.27 ppm) and gizzard (0.01-1.02 ppm).

Concerning lead residues, the mean
restdues of this metal in the examined muscle,
gizzard, liver and skin samples were 5.376
+0.184, 2.904 +0.345, 6.676 £0.384 and 4.416
0.305 ppm, respectively, the obtained levels
coincided with those recorded in poultry meat
products (14) and pigeon tissues (18) in Egypt.

Meanwhile, our estimations were higher than
those detected in poultry muscles and gizzard
in the recent Turkish and Nigerian studies
(15,20) and in both broiler tissues and ostrich
muscles (0.36 ppm) in two previous Egyptian
studies (16,17). On contrary, another local
study estimated higher lead levels in quail
muscles and liver (324 and 36.0 ppm
respectively) than those in the current
investigation (19).

Copper residues were detected in the
poultry tissues in the levels of 5.184 £0.516,
5.196 £0.474, 6.952 £0.524 and 4.152 +0.393
ppm for the examined muscles, gizzard, liver
and skin samples respectively. Nearly similar
findings of copper residues were estimated in
poultry meat products in Egypt (I4) and
poultry muscles and gizzard in Nigeria (20).
On the other hand our findings were lower
than those obtained in different broiler (16},
pigeon (I18) and quai! tissues (19) in three
Egyptian studies,
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The statistical analysis (Tablel) revealed
insignificance variance in cadmium residues
between the all examined organs. On contrary,
the significant variance of lead residues were
detected within the four examined tissues,
liver had the significant higher lead levels
followed by muscle, skin and gizzard
respectively. Moreover, liver contained the
significant higher copper concentrattons than
the other three examined tissues, while; no
significant  differences could be detected
between copper levels within these tissues.
The tendency of the heavy metals to
accumulate in liver rather than other examined
tissues was attributed to the nature of liver
function as an organ of detoxification, these
results agreed with those previously reported
in the other studies (16, 18, 19)

Regarding the Frequency distribution of
heavy metals in the examined samples, Table 2
showed that the both cadmium and lead
residues exceeded the permissible limits in all
of the examined samples except 2 (8%)
gizzard samples which had lead residues
within the permissible limit. On contrary,
copper residues were detected in levels below
the permissible limits in all the examined
samples.

The results showed in Table 3 Indicated
that the average concentrations of cadmium,
lead and copper in the examined broiler
muscles were 3.636 +0.292, 5.376 +0.184,
5.184 £0.516 mg/kg (ppm) respectively as
previously mentioned, which gave a daily
intake of about 0.909, 1.344, 1.296 mg/ person
respectively for chicken meat consumer (250
gm/ person/ day) (13) and this contributed to
about 1298.5, 268.8 and 3.7% of acceptable
datly intake respectively. The calculated daily
intake 1n the current study were nearly
coincided with those reported in broiler breast
muscle in a recent Egyptian study (14), On the
other hand. our estimations were clearly higher
than those recorded in another Egyptian study
in poultry meat (16} which calculated 0.229,
0.639, and 0.284 mg/ person / day of
cadmium, lead and copper respectively. The
results of the present investigation indicate
heavy contamination of the examined broiler

muscles by the heavy metals which constitute
a serious health hazardous for the consumers.

From the public health point of view,
cadmium and lead were non essential heavy
metals and have no known beneficial
biological function; they cause many harmful
to health, Cadmium toxicity rmay be
manifested by renal dysfunction (21), growth
retardation and testicular damage (22).
Moreover, cadmium was classified as class
one human carcinogen (23). On the other
aspect, chronic lead poisoning leads to
neuropathy and kidney damage (24). Also,
lead exposure can produce chromosomal
abrasion and cancer (25). Copper 1s essential
metal for the biological processes in human
and animals, but when it exceeds the
permissible limit in food, it exhibits its toxic
symptoms, Chronic copper exposure leads to
hepatorenal or hepatocerebral degeneration or
Wilson's disease (26).

The obtained results showed that the
examined broiler chicken tissues suffered from
relatively high levels of cadmium and lead
residues. Because the broiler farms often
located in rural areas far from the industrial
pollutants; thus, the most probable source of
metal contamination is feeding rather than
atmosphere.

Conclusion and Recommendations

1-Cadmium and lead residues were found in
high levels; thus, application of some
fungicides, herbicides, phosphate fertilizers
and sewage sludge should be kept under
control.

2-Zinc supplementation for brotler farms
which suffered from lead and cadmium
pollutions is advisable to reduce cadmium
and lead accumulations in tissues.

3-Continuous monitoring of broiler farms to
detect the levels heavy metal pollutions was
recommended.

4-Further studies should be enhanced to
investigate the probable indistinctive sources
of lead and cadmium pollutions in our feed
and environment.
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