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Abstract :

This study was conducted to estimate the concentration of some Heavy metals,
(cadmium, lead, zinc, iron, manganese, selenium and nickel) in the muscles of three
different categories in the weight and length of fish Hamri Barbus luteus (Heckel)
collected from the Euphrates River from Saddat- Al- Hindiya Region dam , during
October 2009 to September 2010 . and estimated the concentrations of Heavy metals in
river water ( dissolved and particulate phase) , And also study of some physical and
chemical properties of water river temperature of the air and water, pH, Electrical
Conductivity (E.C.) , Salinity, Speed of Flow, Dissolved Oxygen (D.O.), Biological
Demand of Oxygen (B.O.D.) Total Suspended Substances, Total Dissolved Substances,
Total Hardness and the Hardness of Calcium, Magnesium and plant nutrients (nitrate ,
nitrite and phosphate) , which were variety depending on the heterogeneity of months
studied.

The results of the current study showed seasonal variations in the concentrations of
Heavy metals in both water phases (dissolved and particulate phase) and in three
category of fish muscles . It was found that , the concentrations of heavy metals in the
third category was high compared to the first and second categories , results have found a
direct correlation between the length and weight of the fish with the concentration of
metals as of metals of concentration increase as well weight and height.

It was found that the concentrations of heavy metals studied in particulate phase were
higher than water soluble phase in addition to the effect of some physical and chemical
properties of water such as pH , EC , temperature , flow velocity , and salinity on the
concentration of heavy metals studied.

Keywords // Heavy metals , Barbus luteus (Heckel) , dissolved phase , particulate phase
, physical and chemical properties.
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Introduction: attention and prevention . It resulted

Environmental pollution due to toxic
heavy metals in air , soil and water is a
major global problem . heavy metals
cannot be degraded or destroyed ; hence
they are persistent in all parts of the
environment . The reduction amount of
these metals from effluents to a
permissible limit before discharging
them into streams and rivers is very
important for human health and
environment (Srividya and Mohanty
2009) Water pollution is thus a
cosmopolitan problem that needs urgent
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from many sources such as accidental
spillage of chemical wastes , discharge
of industrial or sewerage effluents |,
agricultural ~ drainage ,  domestic
wastewater and gasoline from fishery
boots (Ali and Soltan, 1996 ; Handy,
1994 ; Osman, 2007) . Water pollution is
one of the principal environmental and
public health problem (Osman and
Kloas, 2010) . The aquatic habitats are
being contaminated with heavy metals
due to industrialization and other
anthropogenic activities (Muthupriya and
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Altaff, 2010) Aquatic  animals
inhabiting polluted water bodies tend to
accumulate many chemicals in high
concentrations even when the ambient
environmental contamination levels are
low potentially hazardous situation for
the entire food chain . Among several
elements of the periodic table , there are
(35) metals are associated with the
community and occupational exposure .
Out of these are described as heavy
metals . these elements are generally
released in small amounts into the
environment by  processes  like
weathering of rocks , volcanic eruptions
etc. and their intake exposure is
necessary in trace amounts for good
health . But , presently , there is a steady
increase in their concentration in all
habitats owing to mining , electroplating
, paints and dye , battery making
industries etc. The release is rapid with
the rapidly growing technology and
heavy metal application in these
industries (Sobha, et.al., 2007. (

The contamination of freshwater
with a wide range of pollutants has
become a matter of great concern over
the last few decades (AL-Weher , 2008) .
Heavy metals are natural trace
components of the aquatic environment ,
but their levels have increased due to
domestic , industrial , mining and
agricultural activities (Leland, et.al.,
1978 ; Mance, 1987 ; Kalay and Canli,
2000) . Aquatic organisms such as fish
and shell fish accumulate metals to
concentrations many times higher than
present in water and sediment (Olaifa,
et.al.,, 2004 ; Gumgum, etal., 1994) .
Discharge of heavy metals into river or
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any aquatic environment can change
both aquatic species diversity and
ecosystems , due to their toxicity and
accumulative behavior (Heath , 1987. (

Fish has been the main supply of
cheap and healthy protein to a large
percentage of the world’s population . In
most Asian countries , fish is a main
protein of the diet . It is particularly
valuable for providing proteins of high
quality comparable with those of meat ,
milk or eggs and is also a good source of
omega-3 fatty acids ; calcium and
phosphorus , iron , trace elements such
as copper and a fair proportion of the B-
vitamins (Tucker, 1997) . Beside good
health benefits of fish , there were many
reports on contamination of fish by
chemical in the environment . The fish as
a Dbioindicator species , plays an
increasingly important role in the
monitoring of water pollution because it
responds with great sensitivity to
changes in the aquatic environment . The
sudden death of fish indicates heavy
pollution , The effects of exposure to sub
lethal levels pollutants can be measured
in terms of biochemical , physiological
or histological responses of the fish
organism (Mondon , et.al.,2001)
Changes in age and species distribution
in a stock fish population are general
indicators of water pollution , but there
are also responses specific to a single
pollutant or a group of contaminants
Biochemical markers are biochemical
responses induced in the presence of a
specific group of contaminants that have
the same mechanism of toxic activity
(Iroka and Drastichova , 2004. (
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The present study aims to estimate the
concentration of seven heavy elements,
namely, (Lead, Cadmium, Zinc, Iron,
Manganese, Selenium and Nickel) in the
muscles of Hamri Barbus luteus (Heckel)
, divided into three different height and
weight categories collected from the
Euphrates River at Al- Hindiya dam
uring from October , 2009 to September
2010, in addition to determine the
concentration of these seven elements in
the water of in dissolved and particulate
phase and measure some physical and
chemical properties of river water.

MATERIALS AND METHODS:
Hamri Barbus luteus (Heckel) fish
belong to the Cyprinidae family , A
species of economically important and
widespread in Iraq , as it spread in most
of the bodies , Internal water, especially
the central areas (Al-Tamimi, 2004) , B.
luteus and water samples were collected
on a monthly basis from one location on
the Euphrates River Al- Hindiya dam , as
shown in Figure (1), the collected fish
samples divided into three categories of
height and weight, samples were
collected from October 2009 to
September 2010, water samples collected
from the middle of the river using clean
bottles of polyethylene washed with acid
and distilled water that re-distilled for the
purpose of examining some of the
physical and chemical properties and
measure the concentrations of some
heavy metals in water

Temperature measured by using a
normal mercury thermometer with (0.1)
gradient and the range of (0-100) Celsius
degree. The Electrical Conductivity
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(E.C.) has been measured directly using
E.C. meter type HANNA the results has
expressed as (uS / cm). The pH-meter
used to measure the pH of river water
after it has been calibrated by standard
solutions . Dissolved Oxygen estimated
by using azide modification of the
Winkler method, and according to
(APHA, 2003) the Biological Oxygen
Demand (B.0.D.) values were measured
in addition to total alkalinity, calcium
hardness, Total Dissolved Solids, total
suspended solids and sulfates. While the
total hardness and magnesium hardness
were measured according to (Lind, 1979)
, the wvalue of salinity calculated
depending on the values of electrical
conductivity (Mackereth, et.al., 1978).
The amount of nitrite  measured
depending on the procedure described by
(Parson, et.al., 1984), and the adopted
method of (Wood and Armatrong, 1967)
that described in (Parson, et.al., 1984)
used to estimate the amount of active
nitrates, while the amount of active
phosphate has been calculated based on
the procedure of (Murphy and Riely,
1962) cited in (Parson, et.al., 1984.)
Concentration of dissolved heavy
metals in river water was calculated
depending on the procedure described by
(Riley and Taylor in 1968) . And the
determined of heavy metals in
particulate phase has followed the
procedure of (Sturgeon, et.al., 1982) .
Concentration of studied seven metals in
samples all categories of fish studied
which that collected and divided by
height and weight was measured
depending on the (ROPME, 1982)
{digested after the muscle tissue
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separated from the bone and cut and
mixed well and dried in oven at (70) C°,
then the dry tissue grinded into very fine
particles and sieved using a sieve with
pores of (0.5) mm diameter, then (1)
gram of sifted sample weighted and
placed in tubes to digest and added to
(10) ml of the mixture of concentrate
nitric acid HNO3 and concentrate
Perchloric acid HCIO4 (4:1) and then
placed in a shaker for the completion of
the shaking process (4-6) hours, then the
sample steamed at (70) C° for (2-3)
hours and the contents of the digestive
tube transferred to special Beakers made
from Teflon. Using the heating plate the
sample steamed at (70-80) C° to near
drought, then the output dissolved by
using (5) ml of nitric acid and the
solution was taken and supplemented to
(25) ml with diluted nitric acid (5%)
concentration and preserved in dried
clean and washed polyethylene bottles
until examination} . The sample was
measured using an Atomic Absorption
spectrophotometer-Model (5000) and
expressed in units (Micrograms /g.(

Statistical analysis:

All data were expressed as means +SD .
least significant difference (LSD) was
used for mean separation . The
significant level was set at the
probability level of P<0.05.

RESULTS AND DISCUSSION:

The ranges of lengths and weights of
Hamri B. luteus (Heckel) collected from
Al- Hindiya dam  located on the
Euphrates River during from October
2009 to September 2010 were between
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(13.6 — 15.9) cm. and (28.6 — 39.1) g.
respectively for the first category, and
(158 - 20.1) cm. (53.9 - 67.8) g.
respectively for the second category, the
third category was between (18 - 23) cm.
and (80.4 - 95) g. respectively.

The table (1) explained the monthly
values for some physical and chemical
properties of the water , While figure (2)
explained the concentrations for heavy
metals studied (Cadmium, Lead, Zinc,
Iron, Manganese, Selenium and Nickel)
as dissolved phase , and the figure (3)
showed to the concentrations of heavy
metals studied in the water as particulate
phase , Figure (4) showed seasonal
concentrations of the seven heavy metals
in the muscles of the three categories of
Hamri B. luteus (Heckel. (

The results of the current study found the
annual rates of heavy metals
concentrations in the waters of the river
as dissolved phase were (6.15) pg / L for
Cadmium, (1.608) ug / L of Lead, (18.6)
Mg / L of Zinc, (26.575) pg / L of lron,
(7.71) ug / L of Manganese, (0.475) ug /
L for Selenium and (8.5) pg / L for
Nickel. And the annual rates of its
concentrations as particulate  were
(953.73), (134.6), (86.14), (63.73),
(40.98), (11.03) and (1.143) pg / g dry
weight, respectively. Heavy metals in the
water as a particulate phase in the
present study had higher concentrations
compared with the dissolved phase and
this is attributed to the process of
adsorption, as these metals tend to
linkage on the surfaces of some
materials, especially particulate matter
and organic mud that spreading in the



Euphrates Journal of Agriculture Science-6 (4): 1-14, (2014)

Al-Sultany

water column (Elder, 1989 and Demina,
et.al., 2009 .(

The current study found that
concentration of metals in the particulate
phase was higher than the concentration
in dissolved phase , as the results of the
study showed the presence of seasonal
variations in the concentration of the
metals studied in water dissolved phase
and particulate phase
The results showed that the annual mean
concentration of the studied heavy
metals (Cd , Pb, Zn, Fe, Mn, Se, Ni)
in the muscles of the first category,
second and third of the Hamri B. luteus
(Heckel) was (0.11475 , 0.14975 , 23.32
, 13.225 , 0.6945 , 1.575 , 3.485) and
(0.18975, 0.164 , 24.14 , 13.8375, 0.806
, 1.6975 , 3.7075) and (0.291 , 0.16575 ,
25.8275 , 14.365, 0.926 , 1.75 , 4.0675)
Mg/ g dry weight, respectively, as well as
found from the study is a direct
correlation between Category
longitudinal and weighted studied fish
and concentration of elements, where we
found that their concentrations in the
third category of studied fish were higher
compared to the first category and
second category , with concentration
increased of studied elements increase
height and weight , and essential role in
the accumulation of elements in the
muscles. and this may be because the
increase of concentration of the element
by the increase of the size and length of
fish (AL- Khafaji, 1996 and Blasco,
et.al., 1998 .(

That the concentration of zinc , as is
evident from the results was high
compared to other elements and the
reason is that this element is essential in
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maintaining the gonads as well as to
protect the aquatic environment from the
effects of cadmium toxic and this
deliberately fish to absorb large amounts
of this element (Hammoud, et. al., 2005.(

The results showed that fish are
able to accumulate and retain heavy
metals from their environment and it .
Showed that accumulation of metals in
tissues of fish is depended upon exposure
concentration and duration as well as
other factors such as salinity
temperature , hardness and metabolism
of the animal (Pagenkopf, 1983 and
Allen, 1995 . (

Since the toxic effects of metals
have been recognized heavy metal levels
in the tissues of aquatic animals are
occasionally monitored . Because the
heavy metal concentration in tissues
reflects past exposure via water and / or
food . It can demonstrate the current
situation of the animals before toxicity
affects the ecological balance of
populations in the aquatic environment
(Canli, et.al.,1998.(

The temperature in the aquatic
environment may be considered as a
limiting factor for life , as is the
temperature the catalyst and specified for
many of the life activities to aquatic
organisms , especially fish and from
which they can several select events such
as migration , nutrition, reproduction and
other (Al-Sayyab, 1988) , This is evident
from the results was the highest
concentration of the elements studied in
the fish muscles in the summer and
spring may be attributed to the increased
accumulation of heavy elements in the
hot season compared to cold season ,
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because of the increased metabolic
activities in high temperature , The rise
in temperature leads to a rise in the level
of representation food and which is
linked to a close relationship
concentration of heavy elements , where
the greater metabolic rate increased the
concentration of elements within the
body (Zayed ,etal. 1994 and
Hammoud,et.al.,2005 .(

In addition, the temperature
working of the change in the
effectiveness and activity enzymes which
responsible for this process and affect the
absorption rate of fish heavy elements

(Raynal , et.al.,2005) . The study also
demonstrated high concentrations of
studied heavy metals has been ascribed
to presence of some of the human
activities various of heavily traffic for
modes of transport to and subtraction
continuous agricultural waste in the same
location and to the possibility of
transport of pollutants coming from
upstream . In addition to the density of
aquatic plants at this site, which allows
to provide living adequate for the fish,
which leads to increase weight and
accumulation of elements in their tissues
Salman, (2006.)
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Fintire (1) the stiidv site on the Fiinhrates River / Iran

Conclusions

-1 That the concentration of heavy
metals in the waters of the Euphrates
River as particulate phase was higher
than the dissolved phase due to the
adsorption of metals on the suspended
matter in the water.

-2 There is a difference in the
concentrations of heavy metals in the
water, both in the dissolved and
particulate phase in muscles fish Hamri
B. luteus (Heckel). It was high in
summer compared to winter.

-3 Third Category recorded
longitudinal and weighted in a fish B.
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luteus concentrations of heavy metals
higher compared to the first and the
second reason is due to the difference in
the speed of growth in addition to the
length of the exposure period.

-4 Recorded a significant positive
correlation between the concentrations of
heavy metals in water (dissolved and
particulate phase) and in fish muscle
with temperature, while a significant
correlation was found to reverse the
concentration of these elements in the
water with pH, salinity and electrical
conductivity
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Table (1) Months differences in Physical — Chemical characteristic for Water Al-Euphrates river in Al- Hindiva nmE_

o3
Month 2009 2010
Factors Octob | Novembe | Decem | Janua | Februa | Marc | April | May | June | July | Augu | Septem
er r ber Iy Iy h st ber
Air temperature (c) 23 14 12 11 20.5 19.5 26 36 36.5 38 39 34
Water temperature (c) 24 16 15 10.5 12 17.5 | 208 28 32 34 36 31.5
pH 7.4 8.2 8.3 8.5 1.7 1.8 1.9 7.8 7.6 1.7 1.5 1.7
E.C. (us /cm) 821 736 748 680 756 713 655 684 702 715 740 766
Salinity (%e) 0.525 0.471 0478 | 0.435| 0.483 | 0.456 | 0.419 | 0.437 | 0.449 | 0.457 | 0.473 | 0.490
Water flow (m/Sec.) 0.45 0.15 0.17 0.12 0.18 018 | 015 | 017 | 021 | 0.20 | 0.18 0.18
D.O. (mg/L) 7 4.8 7.8 3.2 70.9 8.6 7.3 6.8 6.5 6.7 6.1 6.8
B.0.D. (mg/L) 3.6 2.6 1.3 1.6 0.4 0.4 0.6 0.9 1.2 1.19 1.7 2.5
T.S.S. (mg/L) 0.041 0.025 0.032 | 0.065| 573 59.2 | 613 | 42.03 | 50.9 | 51.7 | 30.6 0.56
T.D.S. (mg/L) 219 705 519 371 679 675 420 | 5614 | 679 875 706 316
Total alkalinity 175 160 132 174 173 158 171 183 | 167.5| 138 131 159
(mg CaCo3 /L)
Total Hardness 600 584 524 340 586 379 516 588 569 544 521 330
(mg CaCo3 /L)
Ca (mg CaCo3 /L) 136.88 | 246.89 1452 | 187.5| 265 290 | 168.3 | 2004 | 180.3 | 151.6 | 156.2 123
Mg (mg MgCo3 /L) 112,53 | 81.91 92.04 | 85.65| 78.003 | 70.22 | 84.4 | 94.18 | 944 | 953 | 88.6 98.9
Nitrite (ug/L) 1.96 1.65 1.23 0.95 0.75 1.88 0.9 1.05 | 0.78 | 046 | 0.61 0.95
Nitrate (ng/L) 13.63 9.51 8.41 8.91 6.21 | 13.06 | 559 | 64.07 | 583 | 42.08 | 46.2 36.1
Active Phosphate (ng/L) | 4.88 3.79 2.56 3.26 2.76 5.83 3.7 6.03 2.7 0.77 | 1.35 2.92
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