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Abstract: Liver samples of cow, chicken, and sheep were taken for metal analysis, the results are presented for
the levels of chromium, copper, iron, magnesium, lead, zinc, selenium, cobalt, nickel, and cadmium using
Inductively Coupled Plasma-Optical Emission Spectrometer (ICP-OES).The samples were taken from the local
markets in Sulaimani city, Kurdistan region of Iraq. The concentration of the above metals in the studied
samples were found not to be significant (p<0.05). They are generally low, and within tolerance limit.
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I.

Introduction

All metals are toxic at certain levels of intake .however, in contrast to elements such as arsenic,
chromium, copper, selenium, and zinc that have useful biological functions, cadmium, lead and mercury play no
useful role and their intake should be limited to avoid organ damage [1].Metal ions are essential for functional
expressions of many proteins in living organisms, while excess leads to issue and organ damage. all organisms
have developed similar mechanism for utilizing and storing metals as a result of the evolutionary process, and it
is now recognized that there is a relation between the levels of certain trace elements in human tissue and the
appearances of various diseases[2,3].
The purpose of this work is to provide information on trace elements concentration in livers of cow,
chicken and sheep which have been brought from Iran and available in sulaimani city markets.

II.

Materials and method

Liver samples were collected randomly from animals (Cows, sheep and chickens) which have been brought
from Iran and available in sulaimani city markets. All tissue samples were stored at -10°C. The tissues were
chopped, thoroughly mixed, then weigh out 3gm and subjected for analyses. The analysis done by two stages:
mineralization (Ashing in 600°C for 3 to 4 hours), after that digest by 3ml HNO 3m then filtered the
supernatants, then complete the volume of the final solution 100ml in volumetric flask, and determination of
metals using a Inductively Coupled Plasma-Optical Emission Spectrometer (ICP-OES) 2100 Perkin Elmer.
STATISTICAL ANALYSISES: Data collected were presented as mean and standard deviation and were
subjected to one way analysis is of variance (ANOVA) (P<0.05)to assess whether heavy metals varied
significantly between animals. all statistical calculations were performed with (open office program)for
windows.

III.

Results and discussion

The concentrations of heavy metals in the livers of cow, chicken and sheep are presented in table 1.
Table( 1):concentration of heavy metals in the livers of cow, chicken, and sheep
elements
Cr
Cu
Fe
Mn
Pb
Zn
Se
Co
Ni

Concentration in
Cow(µg/g)
0.04211
0.4206
2.799
0.1056
0.075
6.489
0.08077
0.03453
0.2459

Concentration in
Chicken(µg/g)
0.08693
0.1583
6.482
0.09071
ND
1.342
0.01742
0.005919
0.0904

Concentration in
sheep(µg/g)
0.03665
0.4025
3.325
0.0808
0.008804
4.937
0.07247
0.02241
0.1213

Cd

0.00605

0.00509

0.1301

Nd (not determined)
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Fig.1 mean values of lead, cadmium and mercury in liver of cow , chicken, and sheep from local city of
Sulaimani
Iron (Fe) and Zinc ( Zn) have the highest concentration in the three samples as compared to the other elements.
The concentration of iron (Fe) in the liver of cow ,chicken and sheep showed significant variation ,the results
indicate that liver of chicken contained the highest concentration of (6.482 µg/g),followed by sheep’s
liver(3.325 µg/g),while cows liver showed (2.799 µg/g).The toxicity of iron is governed by absorption. The
more you take in the more you are at risk. The iron is absorbed in the ferrous state by cells of the intestinal
mucous. Gastric and intestinal secretions can reduce ferric ions (the unusable form of the iron) to the ferrous
(absorbable) state. Ferritin is a unique iron storage protein containing 24 storage proteins. When excess dietary
iron is absorbed, the body produces more ferritin. Ferritin is greatly abundant in the heart and liver, therefore
there is a large amount in these organs, and iron rushes to these organs for storage [4]. The body can only
produce so much of these proteins; however, so excess iron builds up in these organs and causes tissue
destruction. Zinc (Zn) concentration was found to be highest in the liver of cow with (6.489 µg/g) while the
least value was in the liver of chicken (1.342ppm)(fig.1) ,Same level value had gone for chicken in [5]. Zinc is
an essential element in human diet .too little Zinc is harmful to human health [6]The concentration of zinc in all
the studied samples were less than the permissible limit 10-50 ppm(µg/g)set by [7,8,9].
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Fig.2:concentrations of (Cr,Cu,Mn,Pb,Se,Co,Ni,and Cd)in liver of cow, chicken and sheep .
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Fig 2 shows zoom in graph of the other metals concentration .the concentration of chromium (Cr) in all liver
samples were less than permissible limit (0.1 µg/g). Cr is an essential element helping the body to use sugar,
protein and fat at the same time it is carcinogenic for organisms, excessive amounts of Cr may cause adverse
health effects [4].
The highest copper concentration was found in the liver of cow (0.4206 µg/g) and the least value was observed
in chicken (0.1583 µg/g).the copper concentration in the liver of the samples was below the permissible limit of
200ppm[5].
Manganese is an essential trace element that is normally present in all mammalian tissues in concentrations
ranging from 0.3 to 2.9 μg/g . Manganese is required for the normal development and function of the
central nerves system. It was observed that the range of Mn in three samples were below the permission level.
The concentration of Lead (pb) in the liver of the samples were lower than the permissible limit of 1ppm [9],it
shows that the sample of animals were not contaminated by the breeding area like industrial and chemical
factories which will result in the air , water, and feed pollution.
Selenium Se concentrations were under (0.1 µg/g), In humans and animals, selenium is an essential nutrient that
plays a role in protecting tissues from oxidative damage as a component of glutathione peroxides. Although
selenium is an essential nutrient, exposure to high levels via inhalation or ingestion may cause adverse health
effects. Selenium appears to affect the ability of liver enzymes to activate some chemical mutagens Selenium
accumulates in many organ systems in the body; in general, the highest concentrations are found in the liver and
kidney [10].
The highest concentration of cobalt (Co) in the samples were low, Co is required in the form of cobaltcontaining vitamin B 12. Co is widely distributed in the animal organ in relatively high concentration in liver,
kidney, bone, spleen, and other glandular tissues [5, 11].
The concentration of nickel (Ni) in the liver of cow, chicken, and beef ranged between (0.2459, 0.0904, and
0.1213µg/g) the highest Ni concentration was observed in the liver of cow. Humans may be exposed to nickel
by breathing air, drinking water, eating food or smoking cigarettes. Skin contact with nickel-contaminated soil
or water may also result in nickel exposure. In small quantities nickel is essential, but when the uptake is too
high it can be a danger to human health [12].
.
The permissible limit for cadmium in liver has been reported as (0.5 ppm) set by [13]. In the present
study the concentrations of Cd for all the samples were below the tolerance limit as shown in the table.
Cadmium is not regarded as essential to human life. Much of the cadmium which enters the body by ingestion
comes from terrestrial foods. This is to say, from plants grown in soil or meat from animals which have ingested
plants grown in soil. Thus, directly or indirectly, it is the cadmium present in the soil and the transfer of this
cadmium to food plants together with the cadmium deposited out of the atmosphere on edible plant parts which
establishes the vast majority of human cadmium intake, Some have estimated that 98% of the ingested cadmium
comes from terrestrial foods, while only 1% comes from aquatic foods such as fish and shellfish, and 1% arises
from cadmium in drinking water [9].The mean concentration of Cadmium in liver of younger animals <2 years
being much lower than the level of older animal >2 years [14].cadmium levels in the liver of chicken available
in the market of Basrah city were in the tolerance limits[8].

IV.

Conclusion:

From the results of this paper, the concentration of all metals in the livers of cow, chicken, and sheep
were found not to be statistically significant (p<0.05) and the levels of all the studied metals were within the
tolerance limit.
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