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INTRODUCTION 

Heavy metals and other chemical elements that found in 
contaminated food affect the human health. These 
chemicals have biologic advantage and the other have 
harmful functions to human health. Mercury and organic 
compounds are toxic to the nerve neurotoxins. Moreover, 
lead compounds harmful to the nervous system and loco-
motor arsenic non- organic carcinogen. Cadmium affects 
renal and guest. There were many health problems that can 
created as a result of exposing to a high level of exposures 
to heavy metals.   

 

 

 

 

 

 

 

 

 

 
 
 
Subjecting organisms to an elevated level of Tin affected 
the stomach [1].  Furthermore, there were many elements, 
such as copper, chromium, zinc and selenium which were 
essential for life and can be toxic if human exposure to high 
level of them [2, 3]. Heavy metal contaminated the soil and 
vegetation as a result of human activity from industrial 
refractory metals, paint and other metal which were work as 
environmental pollutions. Activities resulting from 
urbanization and evolution increased high concentrations of 
these chemical elements which made risk for consumer's 
 

 
 

 
 
 

ABSTRACT  

The human health affected by plants that grown in contaminated area. Therefore, this research was done to estimate the 
heavy metals pollution in a part of the Euphrates River water, soil and plants for land on both sides of the river were 
collected. The area (Alasforeh) was located between the high way bridges. People in (Alasforeh) used the river water for 
irrigation. Ten samples of river water, 10 samples of soil and 10 other samples of dry weight of plants such as Aplum 
graveolens, Hordeum vulgare, Medicago sativa and Raphanus sativus were used. The concentrations of some heavy 
metals like Pb, Cd, Ni and Zn were analyzed. The results showed that the concentration of Pb in irrigation water was 7.38 
mg/L, which was higher than an acceptable level that mentioned in WHO reports. The Ni concentration of soil was high, it 
was 73, 60 and 53.2 mg/kg in A. graveolens, H. vulgare, and M. sativa, respectively.  Concentration of heavy metals in 
the lower layers of the soil was more than surface layer. Concentrations of Cd were high in the M. sativa and A. 
graveolens plants, 0.608 and 0.325 mg/kg, respectively. Consequently the increasing of consumption for these 
contaminated plants by community could cause health problems in the future. 
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life [4, 5]. In many cases, plants could contaminate from soil 
as a result of excessive use of chemical fertilizers, 
pesticides, watering with polluted water remnants from 
factories and add sewage [6, 7]. Researches and studies 
for some vegetables farms watered with polluted water 
proved that these plant containing high concentrations of 
heavy elements. As a result they made them hazard for 
consumption [8, 9, 10].  Euphrates River water began to 
degradation due to the high pollutant elements during its 
course. This happened consequently by    increasing of 
proportion particles in the air, such as dust and sand as a 
result of soil erosion. There were significant reasons for the 
lack of vegetation yield and plants such as drought, lack of 
rain. Another reason was silt that results from the drainage 
operations of irrigation water which increases the level of 
concentration of salinity. High temperatures and low 
amount of water reaching the river increased the 
evaporation and salinity in the river [11]. There were many 
element that increase salt and metal as a result from the 
drainage operations of Lands salt on both sides of the 
banks of the river. The impact of other pollutants, such as 
household waste, pesticides, chemical fertilizers, heavy 
metals, petroleum derivatives and Sewerage could increase 
the contamination.  The aim of the current research was 
studying the concentrations of heavy metals in the 
Euphrates River, soil and plants that are irrigated from the 
river.                                                                                                        

MATERIALS and METHODS 

The study area 

The study was conducted in agricultural land located on 
bank of Euphrates River and confined between the high 
way bridge (Alasforeh), which lies about 12 km from the 
bridge. The river water is used for irrigation. In this study, 
the area was divided into four stations away. The distances 
were almost equal to facilitate the process of taking sample. 
The time of study was during June 2015. 

Collection of samples 

The studied samples were taken from the river water; soil 
and vegetables found in the study area. The study area 
was divided into four stations and samples from the river 
water were taken at a rate of 3 samples from each station. 
We took 10 samples of cultivated plants in the region, for 
example, Aplum graveolens, Hordeum vulgare, Medicago 
sativa and Raphanus sativus. All soil samples were taken 
from different depths.  Plant samples were taken from 
depth 0-25 cm and 25-50 cm (10 samples). 

Laboratory analyzes: 

All samples were taken from water; soil and plant were 
analyzed in the laboratories of Agriculture College, 
University of Basra, in order to measure the concentrations 
of heavy elements by using the Flame Atomic Absorption. 

Measurement of trace element 

Extraction of trace elements from the water 

The trace element in water samples were measured by 
taking 50 ml of water and added to 5 ml of nitric acid then 
heated at 70 0C up to appear white salt crystals, then 1 ml  

of HCL (0.5N) was added to melt the salt. Then the volume 
was completed with 25 ml of free ions distilled water. 
Finally, the sample was kept in plastic bottles until the 
measurement of trace element by using flame atomic 
absorption [12]. 

Extraction of trace elements from the plants 

Chemical digestion was conducted for plant samples and 
process according to the previous study [13]. First, the 
plants washed in order to clean up from sticking material, 
and then dried. The plants were cut into small pieces (2 
gm). Forty milliliter of nitric acid (HNO3) was added, then 
covered the plants and left for overnight. All samples were 
heated until the evaporation then left them to be cold. After 
that, 3 ml of acid pyrochloric (HCLO4) was added and 
reheated again with lifting the lid to dry.  Leaving the 
remainder to cool then we added 2 ml of hydrochloric acid 
with the addition of 2.3 ml of distilled water. The samples 
were heated until the melting point. Finally, the samples 
were filtered and added 50 ml of distilled water and then get 
ready for reading device by FAAS. 

Extraction of trace elements from the sediments 

First, the samples were dried under 60 0C for 24 h after 
removal of solid fraction and grinded in porcelain mortar 
and passed through a fine mesh of 65 u and conserved in 
cleaned and dark polyethylene tubes [14,15]. In order to 
extract trace elements, 1 gm of the sediment sample was 
taken and mixed with a mixture of 1 ml of HCL and HNO3 
in 1:1 ratio. Evaporate the solution by heating at 80 0C and 
evaporated to almost prior drying. Four milliliter of 
concentrated pyrochloric and hydrochloric mixture were 
added in 1:1. The mixture was evaporated for second time 
to prior drying stage. The remainder was dissolved with 
HCL acid (0.5N). Finally, the concentration of trace 
elements was measured by FAAS apparatus. 

RESULTS and DISCUSSION 

Water samples 

Table 1 showed results of concentrations of heavy metals 
in the river water samples. The table interrupted that the 
concentrations of heavy metals in the river water did not 
exceed the stander limits that mentioned in WHO report 
[4,5,16], except Pb. Lead concentration was 7.38 mg in 
station 2 and at this concentration exceeds the allowable 
unit 5 mg/L. Station 2 showed the highest ratio of trace 
elements. Lead is one of the most hazardous and toxic 
elements, which is found in the most plants. Accumulation 
of Pb in environment because split the waste of batteries 
coefficient dyes and remnants of cars (oils and fuels) in 
water [17]. All of these sources embedded randomly in 
most of the region lands and this causes the increasing 
concentration of this element in the waters of the river. The 
concentration increase by contamination of sewage that is 
now in the Euphrates River Station and indicates the risk of 
the use of the Euphrates River water in irrigation. 

Soil samples 

Table 2 showed the result of concentrations of heavy 
metals in the soil. Interestingly, the result demonstrated that 
there was increase in Ni concentration more than allowable  
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Table 1. Concentrations of some heavy metals in the Euphrates River 

in the search areas. Station 2 had the highest ratio of heavy metal and  

Pb element had the highest ratio in  the four stations.  

 
limit for the WHO of (50 mg / kg). The highest concentration 
of this element was high in soil plants, including A. 
graveolens, H. vulgare and M. sativa, 73, 60 , 53.2 mg/kg, 
respectively; while the soil as a result of Raphanus 
sativus(23 mg/kg) is within the allowable limit.  Ni is one of 
the elements that come by using agricultural pesticides and 
chemical fertilizer [6,7]. Resides nickel is one of the natural 
components that found in soil and it should not exceed 50 
mg/kg [18]. The significant increase of concentration of this 
element in the research paper due to the using of 
pesticides and chemical fertilizers is a result of soil 
contamination by pollutants landfill, which embedded 
randomly. Also it used in electroplating and in the 
manufacture of batteries and this element caused 
respiratory diseases [19]. We observed that the 
concentrations of heavy metals in the soil to a depth of 0-25 
cm were higher than their concentrations at the depths of 
25-50 cm. This indicates and supports the idea that the 
presence of a transitional movement of these elements 
through the soil layers, more ever the surface of soil is 
subject to contamination than other classes. 

Table 2. Concentrations of some heavy metals in soil samples within 

the search area (mg/kg).  

Soil  Depth 

(cm) 

Cd Pb Ni Zn 

Soil of 

R.  sativus 

0 - 25 0.41 46 26 25 

25 -50  0.31 34 20 10 

Average 0.36 40 23 17.5 

Soil of A. graveolens 0 - 25 0.6 52 66 28.2 

25 -50  0.42 44 80 30.4 

Average 0.51 48 73 29.8 

Soil of H.  vulgare 0 - 25 0.3 35 95 36.3 

25 -50  0.15 27 25 34.2 

Average 0.22 31 60 35.2 

Soil of M.  sativa 0 - 25 0.2 18 55 40.1 

25 -50  0.16 14 52 38.3 

Average 0.18 16 53.2 39.3 

The average of Concentration 0.31 33.7

5 

52.3 29.3

3 

Determinants of WHO 3 100 50 300 

Plant samples 

Table 3 showed results of the heavy metals concentrations 
in plant samples. We observed that Cd had the highest 
concentration in most of the samples which were exceeding 
the allowable limit for the WHO (0.3 mg/kg).  The highest 
concentration in M. sativa (0.608 mg/kg), while in A. 

graveolens the concentration was (0.225 mg/kg), in R. 
sativus and H. vulgare was 0.183 and 0.066 mg/kg, 
respectively.  

Table 3. Concentrations of some heavy metals in plant within the 

search area (mg/kg). 

Plants Cd Pb Ni Zn 

A.  graveolens 0.325 0.20 51.7 36.8 

R.  sativus 0.283 0.16 35.7 19.3 

H.  vulgare 0.066 0.17 42.6 17.7 

M. sativa 0.608 0.18 19.24 30.6 

Determinants 

of WHO 

0.1 0.3 100 100 

 
The increase of concentration came as a result of the 
growth of these plants in contaminated soil with this 
element. Surprisingly, the concentration of the soil did not 
exceed the allowable limit of WHO ratio which indicates that 
the ability of the high absorption of the plant for these 
elements, even if the concentration was low. Furthermore, 
this result indicates the seriousness of the growing plants in 
contaminated soil with this element. Cd is a risky element 
that sometimes traffics from the plant to the consumer's 
body of the humans and animals through the food chain. 
The accumulation of the Cd which is very harmful element 
causes of its capacity to affect the physiological damage, 
such as mental retardation and the failure of the vital 
functions [8,17,20]. Cadmium exists in most of the 
remnants of paint factories, plastic, rubber, electrical panels 
and batteries factories [17] that are often embedded and 
left randomly in of most land regions.  
In conclusion, the result of the present study proved that 
the concentration of some heavy metal has exceeded the 
permissible limits in Alasforeh. Pb and Ni present in high 
concentrations more than other elements. High 
concentration of heavy metal was observed due to the 
industrial plants nearby the agricultural land. The heavy 
metal element exposed to bioaccumulation in foods chain 
which made it very harmful to health. 
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