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Abstract: Fruits and vegetables are edible plant products that are good for health, some trace elements
concentration (Cu, Hg, Mn, Ni, Pb, and V) which may be found as pollutants in fruit dates palm and
agricultural soils at Zilfi Province were determined by using ICP-MS spectrophotometer. The
concentrations in mg/kg of the elements under study in agricultural soil were found ranged as follows:
Cu(5.8-16.6), Hg(1.4-3), Mn (55.9-506.9), Ni(3.6-48.1), Pb(7.2-184.4), V(82.6-136.5). Four samples
(5,6.10 and 11) have been contaminated with lead when we compare these values with the maximum
allowable limits for WHO for Pb(100mg/kg). The concentrations in mg/kg of the elements under study in
date palm fruit were found, ranged as follows: Cu (1.8-5.3), Hg (0.17-1.4), Mn (2.4-12.6), Ni (0.75-7.6),
Pb (1.2-24.7), and V (11.6-17.3). All date samples were found to be contaminated with Mn element
except sample (5). The concentrations of Nickel and Lead in all date palm fruits samples show high
contamination compared to WHO/FAO limits for these elements. There have been highly pollution of soil
and dates grown in the Zilfi Province elements by lead, but the pollution by mercury is only found in
dates samples.
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Al Zilfi currently over 8000 total farm output of
dates over 7360 tones and more than 2 million
palm trees. Emission of heavy metals from the
Fruits are an integral part of the human diet as they industries and vehicles may result in the deposition
supply vitamins and minerals, which are important  of such metals on the surface of the fruits and
nutrients essential for human health [Mumzuroglu  vegetables. Since, these heavy metals might
et.al 2003]. The date palm (Phoenix dactylifera L., seriously damage human health e.g., decrease in
family Arecaceae) is one of the oldest cultivated immunological defense, neurological disorders,
trees in arid and semi-arid regions. Saudi Arabia is intrauterine growth retardation, For these reasons
the world's second-largest producer of dates; its we want to determine some trace elements as
date production amounted to 1.07 million tons. pollutants in fruit dates palm and agricultural soils
Zilli province with considerable agricultural at  Zilfi ~ Province by using ICP-MS
potential in soil fertility and abundant water and  spectrophotometer which represents an analytical
famous for its abundant vegetation and in the tool with high precision.

introduction to that date as the spread of Palm, in

1. INTRODUCTION
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Dates are very rich in nutritive components, [Al-
shahib and Marshal 2003]. Trace elements like Pb,
Cd, Cr, and Ni, can deposit in various body organs
which possess a great threat to human health
[Singh et.al 2004],[ Chen 2005].Crops grown on
soils irrigated with wastewater can accumulate a
significant amount of heavy metals in different
tissues [Khairia et.al 2004],[ Chojnachaet.al 2005
1.[ Muchuwetiet.al 2006]
Since these heavy metals might seriously damage
human health [Arora et .al 2008].Hence, regular
survey and monitoring programs of heavy metal
contamination in foodstuff were mainly centered
for decades in developed countries[Jorhem and
Sundstrom 1993],[ Milacic, and  Kralj 2003)[
Saracoglu et.al 2004].
Evaluation of newly date palm cultivar irrigated by
both treated wastewater and Nile water was studied
[Abu-Rekab  and El-Kerdany  2009].
Concentrations of Cu, Zn, Pb, Cr, Cd, Fe, and Ni
have been estimated in soils and vegetables grown
in and around an industrial area of
Bangladesh[Uddin 2010] Leaves of roadside plants
as bioindicator of traffic-related lead pollution
during different seasons in Sargodha, Pakistan
have  been  studied[Naveed etal 2010
]. Antioxidants of the heart of date palm from three
Saudi cultivars was studied [Trabzuni et.al 2014],
also mineral ion content of date palm [Ahmed and
Ahmed (2004], [Mohammadzai et.al 2010] was
determined at different places. Many studies have
been carried out dealing with trace elements
analysis [Gboori and Krepl 2010],[Mohebi 2010],
[Williams and Pillay 2011],[ Marzouk and Kassem
2011],[Yassine et. al 2012],[ Aleksand 2008],[
Babiker et.al 2013],[ Ogbonnaa et.al 2013].

2. MATERIALS AND METHODS
2.1. Instrumentation

The analytical determination of trace metals was
carried out by ICP-MS (Inductively Coupled
Plasma-Mass Spectrometer): ELAN 9000 (Perkin
Elmer Sciex Instrument, Concord, Ontario,
Canada), see Table (1) highlights the operating
conditions of the instruments used in this study.
Germany. High purity water obtained from a
Millipore Milli-Q water purification system was
used throughout the work.
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2.2. Calibration

The ICP-MS calibration was carried out by
external calibration with the blank solution and
three working standard solutions (10, 20 and 30
pg/L ) for all elements, starting from a 1000 mg/L
single standard solutions for ICP-MS (Aristar
grade, BDH laboratory supplies, England for the
trace elements.

Table 1. Conditions of ELAN 9000 ICP-MS

RF power 1250 W
Nebulizer gas flow 0.92 L/min
Lens Voltage 9.25V

Analog Stage voltage -1762.5V
Pulse Stage Voltage 1050 V
Number of replicates 3
Reading / Replicates 20
Scan Mode Peak Hopping
Dwell Time 40 mins

It is very important to maintain these margins.
They are necessary to put conference information
and page number for the proceedings.

2.3. Sample Collection and Preparation

The area of study, the date palm farms found at
Zilfi Province, was surfed during September 2013
taking 11 samples of soil from these farms
randomly(see map). Also, 11 samples of date palm
fruit (fully ripe, stage of Tamer) would be collected
from the same farms. The date samples were
divided into two groups. The first group was
washed with deionized water to clean dust and
deposited substances on fruit for 10 min while the
second group was not washed. All samples air-
dried and then oven-dried at 70°C for 48 h to
achieve constant mass, milled and sieved through a
35 mesh screen. 1 g milled powder of each sample
was weighed and after combusting in electrical
furnace, were digested with 10 ml 2 N HCI. The
resulting digest was not clear, so it was filtered
through Whatman filtered paper no.42.The filtered
digest was transferred to a 50 ml volumetric flask
and made up to mark using deionized water. A
blank digest was carried out in the same way. The
trace elements (Cu, Hg, Mn, Ni, Pb, and V)
concentrations were determined by ICP-MS
(Inductively Coupled Plasma-Mass Spectrometer)
[Ataabadi and Najafi 2012].


http://informahealthcare.com/action/doSearch?Contrib=Al-shahib%2C+W
http://informahealthcare.com/action/doSearch?Contrib=Al-shahib%2C+W
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2.4 Coordinates Measuring

The coordinates of the farms have been measured
(Fig. 1.) using Germain¢ German Nuvi 1410 which
was made in Taiwan)

¢ Sz
2= 2y "
" ? i

Fig. 1. Date palm farms understudy at Zilfi

 §

3. RESULT AND DISCUSSION

All calibration graphs are linear in the selected
range of each element.The correlation factors (R?)
range from 0.9985-0. 99999 for most of the
elements in these investigations. Good precision
values were obtained.The results have been
reviewed in Tables (2-3) and Figs. (2-7).

3.1 Soils

The concentrations of the elements under study in
agricultural soil samples in mg/kg have found as
follows: Cu (5.8-16.6), Hg (1.4-3), Mn (55.9-
506.9), Ni (3.6-48.1), Pb (7.2-184.4), V (82.6-
136.5). When comparing the maximum
concentrations of these metals with allowable
limits for WHO: Cu (100), Hg (5) and Mn
(2000mg/kg) [Chiroma et.al 2014], It shows that
there is no pollution with these elements. This
result agrees with the results of Abollino[Abollino
et. al 2002.], which indicates that total Cu, Mn, and
Ni concentrations are in the range of unpolluted
soil.The amount of Cu in the study of the
accumulation of heavy metals in agricultural soils
of Mediterranean is about 65.23mg/kg[Mico et.al
2006].

The pollution by lead was found in eight farms that
have concentrations more than the values of both
Saskatchewan Tier End Point Values for Soils (45
mg/kg), and SQGE soil quality guideline for
environmental health (70 mg/kg). We can order the
concentrations of lead element in soil samples as
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follows :sample(1),(5),(6), (7),(8), (9) (10),
and(11), ,with lead concentrations in mg/kg: ( 79),
(184.4), (182.6), (92.4), (81.8),(59.9), (154),
(131.1), respectively. Four samples (5, 6.10 and
11) have been contaminated with lead, when we
compare these values

with the maximum allowable limits for WHO for
Pb (100mg/kg), and the study of Kelepertiziz
[Kelepertziz 2014] for the accumulation of heavy
metals in agricultural soils of Mediterranean.
Moreover among the heavy metals, Pb is the most
immobile element and its content in soil is closely
associated with clay minerals, Mn-oxides, Al and
Fe hydroxides, and organic material [Rahman et.al
2012] and combustion of gasoline that contains
tetraethyl lead as anti-knock agent [Tuzen
2003].Vanadium element concentrations in mg/kg
which are more than Saskatchewan value(86
mg/kg) ,are as follows: (136.5), (131.6) , (114.4),
112.8), (110),( 100.2),( 91.9), and (90.6) found in
farms, (5), (6), (9), (8), (10), (11), (3),and(2)
respectively. Also, we can say that soil samples (5
and 6) have V concentrations more the values Of
SQGE soil quality guideline for environmental
health (130 mg/kg). V is considered to be a toxic
element in both cationic and anionic form,
although the latter type has more serious side
effects. In humans, the threshold for V toxicity is
near 10 mg/day, representing a thousandfold of the
nutritional intake [Jassir et al 2005]. There is high
contamination of soil sample (5) which has the
maximum concentrations of Pb, and V. The high
pollution of this farm may due to Impact on Main
Street. Emission of heavy metals from the
industries and vehicles may result in the deposition
of such metals on the surface of the fruits and
vegetables and contaminate them. Farm soil (4)
which lie at inner street have maximum
concentrations of the elements (Mn, and Ni). The
maximum concentrations of (Hg and Cu) were
detected in the soil sample (11). The minimum
concentrations of the elements (Cu, Mn, and Pb)
were found in farm soil(3), which lie away from
the main streets. Farm(7) contains the minimum
concentrations  of  (Ni).  The  minimum
concentrations of ( Hg and V) were found in the
soil samples (4and 10) respectively.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Abollino%20O%5BAuthor%5D&cauthor=true&cauthor_uid=12430642
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abollino%20O%5BAuthor%5D&cauthor=true&cauthor_uid=12430642
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3.2 Date Palm Fruits

The concentrations of the elements under study
in date palm fruit samples in mg/kg have found as
follows: Cu(1.8-5.3), Hg(0.17-1.4), Mn(2.4-12.6),
Ni(0.75-7.6), Pb(1.2-24.7), and V(11.6-17.3).The
most contaminated date sample compared to the
other samples under study was a sample (1), as it
contains the maximum concentrations of the
elements(Cu, Pb, and V). The maximum
concentration of (Mn) was found in date sample
(8), while those of (Hg and Ni) are lying in
samples (4, and 2) respectively. The element (Cu)
concentrations in date fruits samples are in the
same range compared to allowable WHO and EU
levels concentrations, in both washed and
unwashed date samples. This result agrees with
the study about heavy metals content of vegetables
in Romania[Nedelescu et.al 2015]. There was high
pollution in date palm fruit by mercury in all
samples compared with permeable limits of
WHO(0.05mg/kg). The source of pollution by
mercury is not the result of farmland because the
mercury concentration levels have been found less
than the allowable in soil. limits. Hg is considered
as a highly toxic contaminant.The animal
consumed high mercury vegetation will suffer from
alopecia, neuropathy, visual and gastrointestinal
disorder[Raikwar et.al 2008]. The save limit of
WHO/FAO concentration of manganese element in
vegetables is (5mg/kg), when compared this limit
with concentrations of Mn in date palm fruit found
in this study.All samples are found to be
contaminated with Mn element except sample (5).
These values also are high than the values found in
the study of Ogunkunle [Ogunkunle et.al 2014] in
Nigeria. Because manganese is an essential
nutrient, a certain amount must be ingested
regularly to maintain health. Although the precise

requirement has not been determined, 2.5 to 5.0
milligrams per day (mg/day) has been estimated to
constitute an adequate and safe intake. Information
regarding the carcinogenicity (ability to cause
cancer) of manganese in humans or animals is not
available Information regarding the carcinogenicity
(ability to cause cancer) of manganese in humans
or animals is not available. The concentrations of
Nickel in all date palm fruits samples show high
contamination compared to WHO/FAOQO limits for
this element(0.5-1mg/kg), and maximum permitted
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[Halim 2013], limit in Turkish regulations (0.1 —
0.2 mg/kg). Natural sources of atmospheric nickel
include dust from volcanic emissions and the
weathering of rocks and soils. Nickel is a
ubiquitous metal, which finds increasingly more
applications in modern technologies. Contact with
nickel compounds (both soluble and insoluble) can
cause a variety of adverse effects on human health.
The most important and frequent are nickel allergy
in the form of contact dermatitis, lung fibrosis,
cardiovascular and kidney diseases, and lung and
nasal cancers[Szydlowska-Czerniak et.al 2013].
All date palm fruits sample under study shows high
contamination with lead compared to WHO/FAO
save limits (0.3mg/kg). This result agrees with
Mohsen and Mohsen [Mohsen and Mohsen 2013],
and [Raikwar et.al 2008]. The introduction of lead
into the food chain may affect human health,
causing damage to the kidney and brain.

The concentrations of vanadium in fruit date
samples were very high than literature
concentrations in  wheat, grain(7-10pg/kg)

indicating high pollution by this element, the
reviewed topic of V phytotoxicity and stated that
no reports are indicating its toxicity

under field conditions[Alina 2011]. Also, the
study about vanadium in medical
plants[Simona2009], revealed an average V
content of 502 pg/kg in these plants. As general the
concentrations of these elements are less in washed
date samples compared to unwashed ones.

washed unwashed

Mean Concentration

Sample Number

Fig. 2 Mean concentrations for copper in washed and
unwashed date samples
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Fig. 3 Mean concentrations for mercury in washed and
unwashed date samples
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Fig. 4 Mean concentrations for manganese in washed

and unwashed date samples
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Fig. 5 Mean concentrations for nickel in washed and
unwashed date samples

washed unwashed

Mean Concentration

sample Number

Fig. 6 Mean concentrations for lead in washed and
unwashed date samples
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washed unwashed

Mean Concentration

sample number

Fig. 7 Mean concentrations for vanadium in washed
and unwashed date samples

4. CONCLUSION

The measurement of the concentration of some
trace elements such as lead, mercury, in soil and
crops is of great importance to know the extent of
environmental pollution in those areas. There has
been high pollution of soil and dates grown in the
Zilfi Province elements by lead, but the pollution
by mercury is only found in dates samples.Thus
can be made for subsequent studies to determine
the causes of this pollution.
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++UnW* = unwashed date sample W**= washed date sample

Table 2. Elements mean concentrations (mg/kg)+standard deviation in soil samples

Sample No.
ElementSD 1 2 3 ] 5 6 7 8 9 10 11 WHO
IFAO
Cu | UnW | 53202 2.3+0.09 48012 | 43:0.18 | 1.8#0.05 | 25%0.07 | 2.3t0.03 | 3.3t0.0 | 2.3:0.03 | 28+0.05 | 21x0.03 | 5
* 9
WH* 6.0+£0.17 2.1+0.08 2.4+0.07 2.6+0.11 2.8+0.08 4.1+0.11 3.3+0.09 3.6+0.1 3.9+0.15 1.9+0.04 2.1+0.03
0
Hg | UnW | 076003 | 0.36£0.013 | 0.54£002 | 14%0.05 | 018+0.0 | 017+0.00 | 0.4%0.01 | 12#0.0 | 04%0.01 | 017#0.00 | 0.3:0.01 | 0.05
2 07 7 4 7
W 026001 | 0.42%0.02 032001 | 02t0.006 | 0.15:00 | 0.50+0.02 | 0.65+0.03 | 055£0. | 0.42+0.02 | 0.15:0.00 | 0.18+0.00
04 02 6 6
M unw 12.0+0.31 6.5+£0.11 9.9+0.34 10.1+0.18 2.4+0.03 9.1+0.13 8.1+0.11 12.6x0. 8.1+0.11 8.2+0.13 11.2+0.45 5
n 18
w 13.0+0.34 10.0+0.16 12.8+0.43 10.8+0.19 3.7+0.17 10.8+0.15 11.1+0.20 12.2+0. 11.1+0.36 9.6+0.15 7.4+0.29
17
Ni | UnW | 524015 | 7.60.14 6.0£0.25 | 46+0.13 | 09:0.03 | 1.00.025 | 1.9+0.06 | 3601 | 19+0.06 | 1.0:0.032 | 0.75:003 | 1-05
2
W 08003 | 065£0.018 | 0.52:0.02 | 065002 | 0.82£00 | 4.3%0.11 | 28+0.09 | 32+0.1 | 3.0£0.07 | 1.2¢0.038 | 1.1%0.04
3 1
Pb unw 24.7+0.50 4.8+0.13 11.5+0.31 9.8+0.23 1.2+0.03 3.1+0.11 7.8+0.16 10.8+0. 7.8+0.16 3.4+0.05 4.8+0.09 0.3
22
w 3.7+£0.11 3.8+0.10 2.4+0.09 1.4+0.04 1.5+0.04 8.5+0.30 6.9+0.18 8.8+0.1 8.1+0.24 2.4+0.04 2.3+0.04
8
\% unw 17.3+0.28 14.2+0.27 15.2+0.4 12.6+0.19 12.6+0.3 13.6+0.16 11.6+0.19 14.6x0. 11.6+0.19 13.0+0.34 12.3+0.22 -
3 22
w 11.1+0.29 10.3+0.30 12.4+0.31 10.4+0.19 11.6+0.3 9.7+0.31 10.4+0.38 4.6+0.0 5.7+0.09 15.0+£0.54 17.1+0.48
0 7
Table 3. Elements mean concentrations (mg/kg)+standard deviation in unwashed and washed dates samples
Element+ Sample No.
SD 1 2 3 4 5 6 7 8 9 10 11 WHO
Cu 16.920. | 8.8#0.3 | 5.8#0.15 | 14.3+0. | 15.6£0.4 | 145+0. | 6.3x0.16 | 9.3t0.38 | 8.1x0.23 13.6£0.52 | 16.6+0.63 100
4 3 46 4 46
Hg 1.50.0 | 1.5£0.0 | 1.9¢0.07 | 1.4+0.0 | 2.8#0.11 | 2.620.1 | 1.5£0.06 | 2.3t0.08 | 2.3:0.08 2.90.12 3.0£0.1 5
4 5 5
Mn 106.9+ | 1238+ | 55.9+1.0 | 506.9+ | 110.3+2. | 462.1+8 | 241.4%3. | 96.9+17 | 212.8+2.98 | 249.2+2.74 | 247.0+6.67 | 2000
2.8 1.98 5.6 76 3 38 4
Ni 26.020. | 15520. | 12.0£0.2 | 48.1+0. | 17.4#0.5 | 23.0+0. | 3.6£0.09 | 14.8+0.4 8.9+0.3 12.2+0.39 | 19.4+0.58 50
6 28 4 9 6 62 3
Pb 79.0£2. | 42.2%1. | 7.2¢0.16 | 20.4+0. | 184.4%3. | 182.6+3 | 92.4+2.7 | 81.8#1.8 | 59.9#1.2 | 154.0+3.39 | 131.1x157 | 100
4 14 5 32 65 7 8
v 79.31. | 90.61. | 91.9+2.3 | 82.6x1. | 136.5%3. | 131.6+1 | 84.8+t1.0 | 112.8+1. | 114.4+1.83 | 110.0+2.86 | 100.2t15 -
6 36 4 0 97 2 69
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