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ABSTRACT

The presence of heavy metals in poultry chicken which climbs up to the body
through the regular food chain is a matter of prime concern for health safety issues.
A total of five types of chicken were collected from Kaptan Bazar, Gulistan, Dhaka,
and three samples from each namely liver, gizzard, and brain were analyzed by
using AAS (Atomic Absorption Spectrophotometer) to detect the concentration of
heavy metals which are Cadmium (Cd), Chromium (Cr), Lead (Pb) and Zinc(Zn).
The founding concentration are (2.486,2.490 and 2.493), (0.998,1.497 and 1.689),
(2.498,0.998 and 0.999), (2.497,0.998 and 0.998), (0.999,1.495 and 1.781) mg/kg
for Cd, (3.381,1.544 and 1.096), (1.048,2.245 and 1.746), (2.340,4.732 and 2.498),
(0.499,0.848 and 2.495), (1.999,1.395 and 0.950) mg/kg for Cr,(7.458, 7.931 and
7.977), (5.190,10.479 and 9.008), (13.443,8.982 and 8.548), (2.397,6.483 and
4.141), (1.849,1.198 and 1.306) mg/kg for Pb and (32.430,49.810 and 58.421),
(348.52, 474.051 and 619.648), (BDL), (153.476, 98.528 and 149.700),
(68.267,74.775 and 53.778) mg/kg for Zn in the liver, gizzard and brain of parent,
broiler, layer, domestic and cockerel chicken respectively. All the concentration
found in the sample exceeds the recommended value set by WHO/FAO. A
precautionary measure should be taken for proper waste management and public
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awareness need to be raised to resist the exposure of heavy metal from an industrial
zone to the open place.

INTRODUCTION in Bangladeshi local markets at low prices, either

The meat of poultry chicken is a vital source of
protein to meet up the nutritional demand of the
body for growth and nourishment which are cheaply
available throughout the country like Bangladesh
produced by different poultry firms. Despite having
such great nutritional value, the attribute of meat is
deteriorated by the deposition of heavy toxic metals
resulting from heavy industrialization and
environmental pollution greatly. Heavy hazardous
metals typically do not degrade due to their
extended biological half-lives and propensity to
concentrate in various human organs, which can
result in negative side effects and other issues
(Jarup et al., 2003; Banerjee et al., 2011). The liver,

brain, and gizzard of chickens are readily accessible

bought from various sources or from locally bred
and butchered chicken. Heavy metals like
Cadmium, Lead, Chromium, and Zinc are likely to
trace in those poultry chickens which mainly
originated from the feed or drinking water of the
chicken as well as from the feed or through rearing
processes. Accumulation of such heavy toxic
substances is a great concern for the present world
because the gradual reach of these heavy toxic
metals through the food chain imparts a risky health
hazard to the human body. Those heavy metals have
detrimental effects on the human body. The
negligible concentration of such heavy metal is
desirable but the increased value above the
permissible limit inflicts environmental imbalance
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and causes various diseases like diabetes, high
blood pressure, children's defects, etc of the human
body climbing through the food chain directly or
indirectly inhibiting the normal biological activity.
Cadmium is a very poisonous metal that
hardens and destroys the human body including
toughens the tissues and hardening the arteries. It
affects the cardiovascular system and has a toxic
impact on the kidney in several ways which cause
sudden cardiac death, peripheral arterial disease (A.
Navas-Acien et al.,, 2005)
intimae media thickness, and myocardial infarction.

increased vascular

Lead causes anemia, a rise in blood pressure, kidney
damage, miscarriages, and covert abortions, harm to
the neurological and nervous system, brain damage,
and other problems. The trivalent form of chromium
requires trace amounts for human health but the
hexavalent form of chromium is carcinogenic for
health and accumulates in the body through the
regular food chain. Consuming large amounts of
zinc also causes stomach cramps, nausea, and
vomiting. Previously many similar studies were
conducted tracing heavy metals in poultry chicken
in various regions of different countries. The
purpose of this article was to highlight the toxicity
levels in the consumer food chain comprising heavy
metals cadmium, chromium, lead, and zinc. This
study also demands the implementation of proper
waste management in industrial areas. Considering
the following objective five types of chicken were
collected from Kaptan Bazar, Dhaka which is
and the
concentration of heavy metals was assessed within
the food chain.

normally found in Bangladesh,

MATERIALS AND METHODS
Sampling location

The study was carried out in 2020 in the major
city of Bangladesh Capital Dhaka city. The sample
was collected from the main poultry market in
Dhaka city which was named Kaptan Bazar. It’s
situated in Gulistan in Dhaka and is the biggest
poultry market.

Sample collection

Different tissues like the liver, gizzard, and
brain are used for the analysis of heavy metals. To
find environmental deposition of Cadmium (Cd),
Chromium (Cr), Lead (Pb), and Zinc, four samples
from each category were taken from Kaptan Bazar,
the largest chicken market located in an industrial

district in Dhaka and the city's primary poultry
market (Zn). The quantities of the metals Cadmium
(Cd), Chromium (Cr), Lead (Pb), and Zinc (Zn) in
the samples were calculated and expressed in
milligrams per kilogram (ppm, parts per million).
Total of five types of chickens from commercial
poultry farms were used in this study.
Parent (which Plymouth rock),
Broiler (Rhode Islam write)
Layer (Isa Brown),
Cock (cockerels) and
Gallus
Sample Preparation

The procedure for sample preparations in this
study was been adopted from the analytical
techniques presented in (Belton et al., 2006). The
harvested tissues and organs were cleaned and
washed with deionized water. They were cut into
small size pieces with a stainless-steel knife and
oven-dried at 1000 C for about 72 until a constant
weight was obtained. After the samples were dried,
then were pounded into a fine powder with a
ceramic pestle and mortar and kept in a glass bottle
until the acid digestion process.
Sample Digestion

0.5g sample was taken by measuring in a
chemical balance and then digested by 10ml of
HNO3 (65%) at 2000c in a microwave digestion
system (CEM, model: MARS 240/50). The
resultant solution was then poured into a volumetric
flask measuring 25 ml that had been filled to the
proper level with deionized water. The digested
samples were then filtered and kept in a plastic
bottle that had been cleaned with nitric acid for
analysis. These samples were kept at room
temperature until metal content analysis was carried
out by flame AAS. Flame Atomic Absorption
Spectrophotometer (FAAS), model Analyst 200 and
Analyst 800. Samples were then aspirated through a
nebulizer and the absorbance was measured with a
blank as reference. The sample had to be diluted by
many folds to keep the result in the analytical
range.
Instrumentation

AAS (Atomic Absorption Spectrophotometer)
was utilized in this investigation to examine the
that The
Absorption Spectrophotometer (AAS) was used to

samples were collected. Atomic

measure the amounts of Cadmium (Cd), Chromium
(Cr), Lead (Pb), and Zinc (Zn) in various samples
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that were collected, by the manufacturer's All statistical analyses were performed with

instructions. windows (Open office program).

Lamp type : Specific hollow cathode lamp
was used to analyze the sample.  RESULTS AND DISCUSSION

Flame type : The type of flame was air Table 1 shows the concentration of heavy metal
acetylene. found in the different genres of chicken.

Photometer type : Single beam.

Table 1. Presence of heavy metals in the following sample

Type of Parts of Cadmium Chromium (Cr) Lead (Pb) Zinc (Zn)
Chicken Chicken (Cd) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Liver 2.486 3.381 7.458 32.430
Parent Gizzard 2.490 1.544 17.931 49.810
Chicken Brain 2.493 1.096 7.977 58.421
Liver 0.998 1.048 5.190 348.520
Gizzard 1.497 2.245 10.479 474.051
Broiler Brain 1.689 1.746 9.008 619.648
Chicken
Liver 2.489 2.340 13.443 BDL
Gizzard 0.998 4.732 8.982 BDL
Layer Brain 0.999 2.498 8.548 BDL
Chicken
Liver 2.497 0.499 2.397 153.476
Domestic Gizzard 0.998 0.848 6.483 98.528
Chicken Brain 0.998 2.495 4.141 149.700
Liver 0.999 1.999 1.849 68.267
Cockerel
Chicken Gizzard 1.495 1.395 1.198 74.775
Brain 1.781 0.950 1.306 53.778
3 Cadmium
£
£ 3
S5 25
5 2
g 15
§ 1
0.5
0
Parent Broiler Layer Domestic Cockerel
M Liver 2.486 0.998 2.489 2.497 0.999
Gizzard 2.49 1.497 0.998 0.998 1.495
M Brain 2.493 1.689 0.999 0.998 1.781

Figure 1. The concentration of Cd in all sample
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From the analysis, it was seen from figure 1
that the concentration of Cd in the liver, gizzard,
and brain of parent chicken were 2.486, 2.490,
2.493 mg/kg respectively which were comparatively
somewhat greater than other chicken samples. The
lowest amount of concentration of Cd was found in
the liver of broiler chicken following gizzard and
brain of layer and domestic chicken which were
0.998 mg/kg. Cd is a highly toxic metal that was
found highest in the liver of domestic chicken
which was 2.497 mg/kg. Besides cockerel samples
contain Cd concentrations of 0.999, 1.495, 1.781
mg/kg in the liver, gizzard, and brain. The Cd level
found in this analysis was lower than the Cd level
found in the study of Rahman et al., (2014) which
was 3.33-16.67 mg/kg. kg However the maximum
Cd presence in feed has been set by European

Union at 0.5 mg/kg (European Commission et al.,
2003) for all animal species but the value of Cd
concentration in this study exceeds that limit.
Again, the levels of cadmium found in this study
were greater than those identified in previous
studies, which found values of 0.012-0.008-0.227
mg/kg (Abdolgader RE et al., 2013) and 0.45-2.23
mg/kg (Mottaleb et al., 2016) in various tissues of
the chicken sample, respectively. In addition, the
average Cd concentration across all chicken tissues
in the study (Al-Bratty et al., 2018) was found to be
0.006 mg/kg, which was lower than the results of
this study and was in line with other values found in
the previous analysis in Iraq (0.095 mg/kg; Al-
Zuhairi et al., 2015); Malaysia (0.159 mg/kg;
Abduljaleel et al., 2012); Nigeria (0.29) mg/
(Sadeghi et al., 2015).
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0
Parent Broiler Layer Domestic Cockerel
M Liver 3.381 1.048 2.34 0.499 1.999
Gizzard 1.544 2.245 4.732 0.848 1.395
M Brain 1.096 1.746 2.498 2.495 0.95

Figure 2. The concentration of Cr in all sample

Figure 2 denoted the presence of Cr in the
analysis ranging from 0.499 -to 4.732 mg/kg. The
liver, gizzard, and brain of layer chicken contained
a notable amount of Cr concentrations which are
2.340, 4.732, 2.498 mg/kg comprising the highest
in the gizzard among all other types of chicken. But
the lowest amount was traced in the liver of
domestic chicken which was 0.4999 mg/kg
following gizzard and brain of domestic and
cockerel chicken in 2nd and 3rd lowest denoting
0.848 and 0.950 mg/kg. 3.381 mg/kg concentration
was found in the liver sample of parent chicken
which was 2nd highest in figure 2. The highest Cr
level (0.18 mg/kg) was found in the liver and brain
of chicken in the study (Al-Bratty et al., 2018)

which was lower than the value of this analysis.
Besides the founding value of Cr was higher than
the values from the study ranging from 0.1-2.440
mg/kg (Bari ML et al., 2015) and 0.01-3.43 mg/kg
(Iwegbue CM et al., 2008). Again, according to
(USEPA et al.,, 1989) the maximum acceptable
limit for Cr in meat is 1 mg/kg but the detected
value of Cr in this study is much higher than the
above limit. The value of Cr found in the analysis
of (Mottaleb et al., 2018) at 96.62 mg/kg was also
much more compared to the finding value of this
study. The trace value of Cr in this study (4.732
mg/kg) was higher than the permissible limit of
WHO (FAO/WHO et al., 2011).
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Parent Broiler Layer Domestic Cockerel
H Liver 7.458 5.19 13.443 2.397 1.849
Gizzard 17.931 10.479 8.982 6.483 1.198
M Brain 7.977 9.008 8.548 4.141 1.306

Figure 3. The concentration of Pb in all sample
From figure 3 heavy metals like Pb also
dominated in the analysis comprising ranging from
17.931-1.198 mg/kg. The highest and lowest were
found both in the gizzard of parent and cockerel
chicken samples with the above range. Pb is a
highly toxic metal and undesirable in the food chain
but the concentration found in the parent chicken
sample was 7.458,17.931,7.977 mg/kg and
5.190,10.479,9.008 mg/kg in the liver, gizzard, and
brain of broiler chicken respectively which are
greater than the other 3 samples in total. Cockerel
chicken contained a low amount of Pb among the
rest of other samples with 1.849, 1.198, 1.306
mg/kg concentrations. Besides domestic and layer
chicken samples contained 2.397, 6.483, 4.141
mg/kg, and 13.443, 8.982, 8.548 mg/kg in liver,
gizzard, and brain. Even the lowest amount of Pb
was found in the gizzard of cockerel chicken

(1.198mg/kg) which exceeds the permissible limit
of 0.1 mg/kg (FAO/ WHO et al.,, 2002 Codex
Alimentarius Commission) and 0.1 mg/kg
(European Commission et al., 2006). This result is
even more than many reports found in Saudi Arabia
0.14 mg/kg (Al Bratty et al., 2018) and in Nigeria
0.171 mg/kg (Ogbomida et al., 2018). Besides range
with 0.01-4.60 mg/kg (IwegbueCM et al., 2008)
and 0.257-1.750 mg/kg (IwegbueCM et al., 2015)
were reported in the previous study were likely to
find low than the range of this study. Maximum
lead levels were discovered in a brain sample. 1.10
mg/kg (Al-Bratty et al., 2018) which was also less
than the lowest value of this analysis 1.198 mg/kg
following Pb contents reported in the range from
0.13-0.38 mg/kg in Ghana (Bortey-Sam et al., 2015)
respectively.

£ Zinc
£
€ 700
< 600
2 500
g 400
S 300
2 200
S 100
Q
0 | s—— .:. I s
Parent Broiler Layer Domestic Cockerel
M Liver 32.43 348.52 0 153.476 68.267
Gizzard 49.81 474.051 0 98.528 74.775
M Brain 58.421 619.648 0 149.7 53.778

Figure 4. The concentration of Zn in all sample
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On the other hand, figure 4 depicts the
presence of zinc being an essential element of the
body that is required in sufficient amount for health
was found in high concentration in brain sample of
broiler chicken with a value of 619.648 mg/kg. The
lowest amount was traced in the liver of the parent
chicken having a value of 32.430 mg/kg. But no
concentration was detected in the layer chicken
sample. The maximum presence of zinc was found
in a sample of broiler chicken‘s liver, gizzard, and
brain consisting of 348.520, 474.051, and 619.648
mg/kg. Secondly domestic chicken contained
153.476, 98.528, and 149.700 mg/kg in the liver,
gizzard, and brain respectively. Besides parent
chicken contained 32.430, 49.810, and 58.421
mg/kg whereas cockerel chicken comprised 68.267,
74.775, and 53.778 mg/kg of Pb concentration.

According to the (European Commission et al.,
2003) Zinc was listed as a nutrient in broiler starter
and grower feeds at (50-110 mg/kg), finisher feed at
(100-110 mg/kg), and layer feed at (50-70 mg/kg),
but this analysis found the highest concentration of
zinc in broiler chicken at (619.648 mg/kg), which
was significantly higher than the aforementioned
standard. Lean meat or poultry was found to contain
28.53 mg/kg of zinc according to Mariam et al.
(2004), and samples evaluated in Saudi Arabia
contained 20.72 mg/kg of zinc (Al Bratty et al.,
2018), which was even lower than the lowest figure
found in this study, 32.430 mg/kg. Again, zinc
concentration was discovered to be lower than the
average zinc concentration identified in this
investigation, with values of 100.87 mg/kg recorded
(Duman et al., 2019) in Turkey and ranging from
4.116- to 3.266 mg/kg reported at (Hussain et al,
2012). The of Zn obtained in this
investigation was significantly greater than the
values reported for Turkey and Nigeria, which were
reported to be 0.00121-0.0243 mg/kg (Uluozlu et
al., 2009) and 0.00287 mg/kg (Onianwa et al.,
2001), respectively.

value

CONCLUSION
The result of this study found the

concentration of Cd, Cr, Pb, and Zn in different
genres of chicken was higher than the
recommended value of WHO/FAO and that heavy
metals continue to transport from chicken to the
human body through the food chain. Such presence

of those toxic metals leads to carcinogenic effects
on the human body causing kidney damage, cancer,
liver heart diseases, hearing loss, urinary problem,
nervous system damage, etc. That's why the proper
dumping facility should be ensured for the wastes as
they are very much harmful to human health and the
environment. Monitoring and public awareness
should be raised more on food items, especially
poultry chicken which is a major route for entrance
to the body. Besides maintenance of proper rules
and regulations for waste management should be
made obligatory and need to conduct more analyses
on the safe food chain as well as contamination of
heavy metals in the human body.
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