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ABSTRACT
The Fruits one of the most important materials in providing the humans daily dietary requirements from vitamins
iron, calcium, potassium and some other metals that need in the daily food as dietary supplementation or as an
important elements that form some hormones or enzymes in small concentrations , if exists in high concentrations
become toxic with bad effects. This study were conducted in order to detect of the concentrations of some heavy
metals from samples of fruits in the local markets in Al-Diwaniyah city where they were studying four heavy
elements, namely, (lead, copper, chromium, and cadmium) for 10 samples of fruits. The study showed that most of
the samples were contaminated with lead and cadmium elements, it shows the highest value for them (29- 0.22) ppm
and low-pollution component of copper (57) and zero-pollution of chromium element according to the World Health
Organization.
Keywords: Heavy Metals, Fruit, Local Market, Accumulation, Al-Diwaniyah, Iraq.
© RASĀYAN. All rights reserved

INTRODUCTION
The pollution of heavy metal were considered one of the most important phase of environmental pollution
that resulted from human activity of industrial or agricultural, and in recent years, scientists interested in
studying the heavy metals in terms of their presence in the environment and biological effects and its
relation to human health, it affects health directly and food is considered one of the main sources of
human exposure to these metals, so many studies have focused on the development of appropriate
methods to determine the extent of contamination of food with these metals and its suitability for human
use. And determine the minimum or critical concentration allowed by these contaminants in food without
damage occurs.1 Generally, some of these metals are toxic like mercury, lead, cadmium and arsenic
compounds which is considered harmful to the nervous system and functions of the kidney with some
stomach disorders.2 The metal contamination of the soil and plants attributed to multiple human activities,
from the melting of metals and painting and all other mineral work as well as the leather industry, tanning
and other industries that done by the human, which would contaminate the surrounding environment as
well as the expansion of cities and their development and the accompanying of many and varied
remnants.3
The pollution of heavy metals increasing in fruits and vegetables as a result of the impact of fertilizers and
pesticides containing these elements.4 Different kinds of plants (Thlaspi Brassicaceae) have high ability
to absorb heavy metals in the soil of this type lotion which is absorbs 3% and 0.5% of the zinc and lead.
The depends of plant's ability to accumulate heavy metals in the tissues on the plant size and the speed of
growth and the productivity of biomass because they store these elements in different interweave so the
trees are the most suitable for this vital process, where some trees have the ability to adapt and grow in
contaminated soils.5 Fernandes and Henriques, 1989 have found that the type of plant Quercus
rotundifolia that the concentration of zinc, lead and chrome elements in the fruit and growing in soils
contaminated with up to 20 times higher than the same growth plant is contaminated with these elements.
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EXPERIMENTAL
The samples were collected from the local markets in Al-Dwianyah, Al-Qadisiyah Province, Southern
Iraq (Figure-1) with the coordinates of latitude 31°59'16.66"N and longitude 44°55'27.64"E by 10
samples for a range of different fruits (oranges, bananas, pomegranates, grapes, lemon, strawberry,
buckthorn, peach, apple and paper) and three replicates for each sample of fruit and put special bags and
transported to the laboratory where they were washing the samples with water distilled, free of ions and
dried at a temperature (70) °C for 48 hours and then milled dry samples and pass through a sieve capacity
(40) mesh and then taking the weight (0.5) g of sample and put in a tube digest type Pyrex and added to 5
ml of nitric acid HNO3 center and left the samples for 16 hours and then digested placing them on the
degree of (100) m °. And for one hour then add 3 ml of Alberaklorek acid (70%) and make the samples
escalation (reflux) for 30 minutes at a temperature 200°m until the solution is clear and the purpose of
getting rid of the possibility of the existence of stuck materials in solution is a centrifugal sampling
process for (10) minutes and quickly 2000 r/min, then completed the sample size (50 ml) using empty
water from ions and put in special plastic containers for the purpose of examination to a nice atomic
absorption.6,7

Fig.-1: Study area

RESULTS AND DISCUSSION
The Heavy metals have been recorded to have some positive and negative roles in life cycle of human,
cadmium, lead and mercury are the major contaminants of food supply and may be considered the most
important problem issues to our environment.8 Based on the data that we got it during our study, the
tables and figures below clarify our results.
Table-1: Concentration of heavy metals in the samples studied ppm.
S. No.
1
2
3
4
5
6
7
8
9
10

Samples
Orange
Banana
Pomegranate
Grapes
Lemon
Strawberry
Buckthorn
Peaches
Apple
Watermelon

Cd Concentration
0.22
0.13
0.12
0.15
0.12
0.07
0.17
0.11
0.09
0.07

Cr Concentration
100
73
100
100
100
85.9
87.8
70.1
63.8
53.2

Cu Concentration
40
34
57
38.9
47.8
31.3
35.2
21.3
25.7
20.1

Pb Concentration
26
13
28
24
29
10
20
11
10.5
9.9
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Fig.-1: Concentration of lead element in the samples studied ppm.

50
40
30
20
10

Concentratoion of Cu

60

0
9

8

7

6

5

4

3

2

1

Samples

Fig.-2: Copper concentration in the samples studied ppm.
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Fig.-3: Chromium concentration in the samples studied ppm
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Fig.-4: Concentration of cadmium in the samples studied ppm

Figure-1 shows the concentration of lead element in the samples is noted that the highest concentration
was in both (lemons, pomegranates and oranges), reaching (29, 28, 26) ppm, respectively, and the lowest
value was in (watermelon, strawberries and apples) where were reached (9.9, 10 and 10.5) lead source is
the fuel incinerators and solid industry waste metal products of human contamination by and exposed by
eating contaminated food by lead or derivatives or through inhalation resulting to accumulate in the blood
and also affects the digestive system, immune, kidney and lead replace the calcium in the tissues of the
bone and cause a reduction of hemoglobin and increased the concentration will lead to coma and death
situations and proved scientifically absorbed by the bodies of the children more than adult.9
Figure-2 shows the concentration of copper in the samples studied where noted that the highest value was
in samples of pomegranate and lemon reaching (57 and 47.8) ppm. The lowest value was in watermelon
and peach (20.1 and 21.3) ppm. The salts dissolved of copper have a high toxicity which is affect the
breathing process significantly.10-12
Figure-3 shows the concentration of chromium in the samples studied of fruit noted that the highest
values were in the oranges, pomegranates, grapes, lemons which is 100 ppm. But it is not considered
contaminated because it is the highest permissible limits according to1 and the lowest value was in
progress and peach reaching (53.2 and 70.1) ppm, and lower than the permissible limits by the World
Health Organization.
Figure-4 shows that the concentration of cadmium in the samples studied fruit notes that the highest value
of orange samples, buckthorn, and grapes were (0.22, 0.17 and 0.15) ppm. The lowest value when
samples, watermelon strawberries and apples was (0.07 and 0.09) ppm.
The study notes that the samples of watermelon and strawberry samples are not contaminated with all the
studied elements as mentioned by 5,13 to the accumulation of heavy metals depends on the biomass and the
size and age of the plant and for the same reason noted the highest concentrations in the orange, lemon
and buckthorn . The pollutants were higher than the metals of lead and cadmium. The data is compiled
and presented in Table-1.
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