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The quality of food stuff is the main concern of everyone and scientific
community is busy in monitoring and ensuring the quality. The aim of this
review is study the importance of heavy metals in and the concentrations of
these in the meat of chickens. The data of heavy metals concentration (Pb, Cd,
Zn, Cu, Ni) in chicken meat determined in various cities of Pakistan such as
Karachi, Kohat, Lahore and Kasur city is presented in this review and a
comparison study is conducted among the results. The mean accumulation of
lead was observed the highest in the research study performed in Lahore of four
cities of Pakistan due to the lead contaminated chicken food while that of
Karachi was observed the lowest mean level of Pb of all. Kohat was found second
to all. The mean concentration of cadmium was observed the highest level in
Kohat, because the main source of cadmium is food, among all concerned cities
of Pakistan. The research study in Karachi was observed the lowest amount of
cadmium in liver. However, no any significant difference of Cd in liver between
Lahore and Kasur was observed. The mean concentration of Zn was observed
the highest in the liver of Lahore as source of the metals are chicken food than
other studies compared. The mean levels of zinc in study of Karachi were
observed the lowest of all. On the other hand, the mean accumulation of nickel
was observed highest in Karachi due to the industrial wastes that contaminate
the chicken food, among the already performed studies of all three cities while
Kohat study result was observed the lowest mean concentration of nickel among

the three.
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1. Introduction
Heavy metals term is used for the metals that
have greater density relative to other metals in the
periodic table and are very poisonous even at
minute amount [1]. This term is used collectively
to the metals that have greater density than water
(4g/cm3) [2]. These can’t be decayed by the action
of livings things and can assemble in the body of
living things and become the cause of many
diseases and chaos [3]. Heavy metals are source of
pollution in various things such as food, water, soil
etc. These enter in the water, soil and food from
the waste of industries, mining dryers etc. [4].
Human food consists of vegetables, animals and
birds. The very cheap protein source for human is
chicken. Chicken meat is used globally to resolve
the food problems and to meet other necessary
nutrients such as fat, protein, minerals and
vitamins to human beings [5]. Heavy metals make
an entrance to chickens through feeds [6]. The
accumulation of heavy metals in the chickens
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impacts them by various actions [7]. Chickens are
mostly vulnerable to heavy metals by several
means like sewage water, chicken feed, polluted
water, industrial discharges and also via airy
sprays in hen’s upbringing regions [8]. One more
factor that greatly pollute the meat which is
retailed, generally, in exposed marketplaces and
occasionally on footpaths [9]. These become
responsible for the disease in human [10, 11]. The
infested birds may become the cause of numerous
lethal infections to human in Pakistan [12]. The
large amount of heavy metals becomes dangerous
to the living things [13]. The presence even, a little
amount of heavy metals is a great danger to the
human health and food safety due to their toxic
nature [14]. Chickens are highly susceptible to the
heavy metal intoxication, especially the cadmium
as it penetrates by feeding on the plant origin food.
Its accumulation in body leads to renal failure,
osteoporosis and mutagenic effects beyond the
threshold limits established by the WHO. Copper
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metal is essential element for the maintenance of
body homeostasis as well act as cofactor in many
enzymatic activities inside the body [15].
Chromium plays role in catabolism of protein,
sugar, and fat but its excess lead to cancer [16]. It
is considered that chicken meat and its products
contain some trace heavy metals and thus,
exposure to the trace heavy metals will be obtained
through intake of these products, the accurate
determination of them has been focused by
researchers in last decades, worldwide [17, 18].
The results of already performed research studies.
The augmentation of some weighty metals in the
livers and muscles of chicken were reviewed from
other research studies already performed in
different cities of Pakistan. Table 1 shows the
mean concentration in liver and muscles of chicken
in Karachi. This research study has been
performed in Karachi by Zaheer khan and his
colleagues [19]. This study was done with help of
atomic absorption spectrometry. Table 2 indicates
the mean level of some heavy metals in the liver
and meat of chicken. This analysis on
concentration of heavy metals has been conducted
in Kohat by Abd EI-Salam and others through
atomic absorption spectrophotometer [20]. Table 3
shows the concentration of weighty metals in the
liver and muscles of chicken. Irfana Mariam and
her colleagues performed analysis on concentration
of some heavy metals in Lahore [21]. and table 4
indicates the mean concentration of weighty
metals in liver and muscles of chicken. Imran and
his friends have performed this research study in
Kasur city and they have used Couple Plasma-
Spectrophotometer [22].

Table 1. The mean accumulation of heavy
metals in chickens at Karachi (ppm).

Organs Pb Cd Zn Cu Ni
Liver 0.339 0.103 8.39 1.53 6.16
Meat 1.797 0.366 6.41 0.363 4.13
Blood 0.239 0.009 3.361 0.496 0.277

Table 2. The mean accumulation of heavy metals
in chicken in Kohat (ppm).

Organs Pb Cd Zn Cu Ni
Liver 2.9 1.213 19.95 20.863 0.25
Meat 2.275 1.15 7.4 2.5 0.25
Heart 2.388 0.875 16.138 0.413 0.213
Pancreas 1.95 1.513 14.025 4.8 2.238
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Table 3. The mean augmentation of heavy metals
of chicken in Lahore (ppm).

Organs Pb Cd Zn Cu Ni
Liver 3.15 049 5453 691 -
Meat 3.1 0.31 2852 12.86 -

Table 4. The mean concentration of heavy metals
in chicken in Kasur (ppm).

Organs Pb Cd Zn Cu Ni

Liver 2.29 0.50 31.89 2.78 3.88
Meat 2.35 0.35 30.93 2.38 2.78
Heart 2.25 0.45 33.02 3.01 3.49
Kidney 2.42 0.40 33.42 223 3.00

2. Comparative study

The mean level of lead was observed highest in
both liver and meat of chicken in the result of
research already conducted in Lahore as compared
to Karachi, Kohat and Kasur. Whereas, the lead
mean concentration in liver of chicken in Kohat
study was observed lower than Lahore but higher
than Karachi and Kasur. On the other hand, the
mean level of lead in the meat of chicken in Kohat
was noticed lower than Lahore and higher than
Karachi but no any momentous dissimilarity was
observed between Kohat and Kasur. The mean
concentration of Pb in the liver and muscles of
chicken in Karachi are lowest of all mentioned
areas. The organ heart was studied only in Kohat
and Kasur city. In the level of lead was not
observed any significant difference. Blood was
studied only in Karachi and kidney was studied
only in Kasur and pancreas was studied only in
Kohat (Figure 1).

35
{ BKarachi OKohat
3 4 { { B Lahore g Kasur
25
z a i ;
E | g i X
£ f
g 1.5 1
8
14
0.5 -
0 H T T H T

Liver Meat Blood Heart Kidney Pancreas

Organs Compared

Figure 1. Comparison of the mean accumulation of
Pb in some organs of chickens among  various
cities of Pakistan.
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The mean level of cadmium was observed highest
in both liver and meat of chicken in the result of
research already conducted in Kohat as compared
to Karachi, Lahore and Kasur. But no any
significant difference was observed between the
research study of Lahore and Kasur city for the
liver of chicken. Whereas, the mean concentration
of cadmium in liver of chicken of these both cities
was higher than the Karachi research study.
Conversely, the mean level of Cd in the meat of
chicken of Karachi and Kasur was not observed
any significant difference. But in turn, mean level
of Cd in meat of these both was a little bit higher
than Lahore chicken. The level of Cd in heart of
Kohat was found greater than Kasur while it was
not studied in other two cities (Figure 2).
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Figure 2. Comparison of the mean accumulation of
Cd in some organs of chickens among various cities
of Pakistan.

The Lahore chicken liver contained the highest
mean concentration of zinc among all four cities
and that of Karachi chicken liver had the lowest
mean amount of zinc among all concerned cities.
On the other hand, liver of Kasur chicken had
lower level of Zn than Lahore but higher than the
accumulation of Zn in the livers of Kohat and
Karachi chickens. Similarly, the muscles of Kasur
hen were having the highest mean quantity of zinc
among all four cities of Pakistan and that of the
meat of Lahore chicken was lower than Kasur but
higher than the concentration of Zn in the meat of
Kohat and Karachi chickens. However, the mean
level of zinc in muscles of chickens of Kohat was
little higher than the muscles of Karachi chickens.
The heart of Kasur chicken was found with greater
quantity than the heart of Kohat -chicken.
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Whereas, other two cities were not studied for
heart sample (Figure 3).

70

OKohat
BKasur

@ Karachi

60 - Lahore

Lad
[
1
-

Cone. (Zn ppm)

[
o
|

—
o
1

o, |l 1]

Meat Blood Heart Kidney Pancreas

Organs compared

1

Liver

Figure 3. Comparison of the mean accumulation of
Zn in some organs of chickens among various cities
of Pakistan.

The mean level of copper in liver of Kohat chicken
was higher than other three. On the other hand,
the level of copper in the liver of Lahore chicken
was lower than Kohat but higher than the
accumulation of Cu in the livers of Karachi and
Kasur chickens. Comparatively, the Kasur chicken
liver had higher concentration of Cu than Karachi
chicken liver. Similarly, the concentration of
copper in the meat of chicken of Lahore was
observed high as compared to Karachi, Kasur and
Kohat chicken meat. While, the meat of Kasur and
Kohat did not show any significant difference in
the quantity of Cu. However, the lowest level of
copper was observed in the muscles of Karachi
chicken. The level of copper was found greater in
the heart of Kohat chicken but other two cities
were studied for heart sample (Figure 4).

The mean accumulation of nickel in the chicken
liver of research performed in Karachi was
observed higher than the level of Ni in the chicken
liver of research study done in Kasur which in turn
was higher than the level of Ni in chicken liver of
Kohat. Similarly, the level of nickel in the meat of
Karachi chicken was greater than the meat of
Kasur chicken which in turn was greater than the
level in the meat of Kohat chicken. The level of
nickel the heart sample of Kasur was observed
greater than Kohat sample and rest of the cities
were not considered for heart samples (Figure 5).
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Figure 4. Comparison of the mean accumulation of
Cu in some organs of chickens among various cities

of Pakistan.
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Figure 5. Comparison of the mean accumulation of
Ni in some body parts of chickens among various
cities of Pakistan.

3. Conclusions
The mean accumulation of Pb was observed higher
in both liver and meat of chicken of the research
study in Lahore than other concerned cities of
Pakistan while that of Karachi study was observed
the lowest level of Pb as compared to other
research studies. The Kohat study showed higher
level of Pb in liver then Karachi and Kasur but in
meat no any difference was observed between
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Karachi and Kohat. The mean concentration of
cadmium was observed the highest in Kohat
among the already performed studies in concerned
cities of Pakistan. The research study in Karachi
was observed the lowest level of Cd in meat while
no any significant difference was observed between
Karachi and Kasur. However, level of Cd in meat
of Lahore was observed lowest of all. The mean
concentration of Zn was observed higher in the
liver of Lahore than other while Kasur was lower
than Lahore but higher than Karachi and Kohat.
The level of Cd in the meat of Kasur was higher
than Lahore which in turn greater than Karachi
and Kohat. However, no any difference was
observed between the research studies of Kohat
and Karachi. Highest Cu level was observed in the
liver of Kohat while in the meat of Lahore. The
level of Lahore was greater than Kasur which in
turn was greater than Karachi while in meat of
Karachi and Kasur was no any difference. On the
other hand, nickel concentration was observed
highest in Karachi among all three cities while
Kohat study on chicken was observed the lowest
concentration of nickel among the three.
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