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ABSTRACT

This study was carried out to determine the le¥edaome selected metals namely Cd, Cr, Cu, Fe, K, Mg
Mn, Ni, Pb, Zn, As, Se, Al and V in some importexhned foods and chicken stock purchased from the
local market in Riyadh, Saudi Arabia. The measumsevere performed using inductively coupled
plasma-optical emission Spectrometer (SPECTRO)y#nal instruments. The result showed that the
average concentration of the elements was 0.000Tdig 0.0197 for Fe, 0.0029 for Mn, 0.0018 for Ni,
0.0120 for Zn and 0.0005 for Cr, 0.001 for Cd, @DXor Al, 0.0079 for AS and 0.0167 for Se. In
comparison the concentration of heavy metals arsgraml metals in the current investigation with
World Health Organization and Food and Agricult@eganization WHO/FAO legal limits.The average
concentration of all heavy metals and essentialmetds were much lower than the reference
limits. Based on the obtained resultsit can be ckated that the imported canned foods
and chicken stock are free of heavy metals contatiain.
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1. INTRODUCTION individuals exposed to venomous elements, partigula
in the workplace, for most people the main sourte o
Some metals play an important role in the effective exposure to venomous elements is through the food
operation of biological systems and essential tmdm  (Leblanc et al., 2000). Food consumption had been
health (Se, Mn, Cu, Ca, Fe, Zn, Cr), though they're specified as major route for human vulnerability to
probably harmful if consumed in considerable queegi  venomous metals, compared with different ways in
(Mohammed et al., 2011). Heavy Metals create a which of exposure like inhalation and skin contdd6
major contribution to environmental contaminatiomed Environmental Protection Agency (US EPA), Joint
to human activities like mining, smelting, power FAO/WHO Expert Committee on Food Additives
transmission, intensive agriculture or heavy metal (JECFA) and Institute of Medicine of the National
contamination affects the biosphere in several gdac Academies (IOM) have given tips on the intake of
worldwide (Aliu et al., 2013). There are some heavy trace by human beings. The IOM of the National
metals could also be harmful to health like As, Eldl, Academies suggested the recommended the suitable
and Hghaven't any identified helpful biological quantity and also the the maximum allowable linut f
operation and long exposure could also be unhehlthf some major elements (IOM, 2002; 2003). It is nemsss
even at low doses. Heavy metals are possibleto measure the levels of heavy metals in food and t
environmental pollutants with the ability of having report on possible contamination that would poteeat
human health problems if present in excess in ¢loel f to human health.. Several cases of human illness,
we consume. They are given special interest i disorders, breakdowns and deformation of organa as
the world because of their poisonous effects eveven result of metal toxicity have been reported (J42qf)3).
in low concentrations (Das, 1990). Though some The level of heavy metals in foodstuffs have been
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reported around the world by (Wu Leung and Butrum,
1972; Jorherm and Sundstroem, 1993; Penningtah,
2005; Hussein and Bruggeman, 1997). This study

discusses the evaluation of heavy in some imported

canned foods and chicken stock in light of inteioral
standards allowable limit set by WHO and FAO.

2. MATERIALSAND METHODS

2.1. Study Area

Riyadh is the capital city of the Kingdom of Saudi
Arabia with an area of about 1554 kmz2. It is lodate
centrally in the Najd region with a population that
expected to reach over 5.2 million in 200+ig( 1). Riyadh
is the major part of Riyadh Province. It is sitdgate the
centre of the Arabian Peninsula on latitude 34°-88(th
and longitude 46°-43° east 600 m above sea level.

2.2. Samples Coallection and Prepar ation

A total of 21 different type of imported canned dgo
(tuna, sardine and chicken stock) samples wereateli
from the supermarkets around the city of Riyadh and
transported in plastic bags to the environmentsg¢aesch
laboratory at AL imam Mohammad Ibn Saud Islamic
University for elemental analysis. Samples weredlri
and after drying, samples were grained into a fine
powder using a ceramic mill and stored in polyethgl
bags until used for acid digestion.

2.3. Chemicals and Reagents

All the standard stock solutions of heavy metalsewe
certified reference materials that were purchased f
agilent technologies (USA). HN@nd HO, were heavy
metal analysis grade and purchased from Wako
Chemical Co. (USA). Reagent water, toluene and
acetone were of analytical reagent grade and psecha
from J.T. Baker (USA).

2.4. Acid Digegtion of Samples

About 10 mL, high purity HN®@ and
2 mL hydrogen peroxide were added to the beake
containing 2 g of dry 2 g of dry samples were pthce
in the fume cupboard for two days for digestioneTh
mixture was then digested at 80°C till the transpar
solution was achieved. After cooling, the digested

samples were filtered using Buchner funnels and theOver

filtrate was diluted to 50 mL with distill water.he
final solution were used for the elements analysis
namely Cd, Cr, Cu, Fe, K, Mg, Mn, Ni, Pb, Zn, Ag® S
and Al by ICP optical emission spectrometer.
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Fig. 1. Kingdom of Saudi Arabia map showing the study area

2.5. Spectrometric Analysis

The measurements were performed using a
GENESIS ICP optical emission spectrometer
(SPECTRO Analytical Instruments, Kleve, Germany)
with axial plasma observation. The instrument idelsi
a Paschen-Runge mount spectrometer, constructed
employing the Optimized Rowland Circle Alignment
(ORCA) technique. It consists of two hollow section
cast shells, designed for direct thermal stabiliragnd
small volume. 15 pre-aligned linear CCD detectoes a
installed on the outside of the optics body, whidllow
fast, simultaneous spectrum capture of the wavéeng
range between 175 and 777 nm. For UV access (<200
nm), the optical system purged with argon. The purg
rate during normal operation is 0.5 L flinTo enable
method transfer between individual instruments,
Intelligent Calibration Logic (ICAL) was used to
normalize the wavelength and the intensity scalthef
optical system to a reference optic (“optic master”
Stability of the forward power in the case of rdpid
changing sample loads was achieved through use of a
air-cooled ICP-generator, based on a free runnihg2
MHz system. All ICP operating parameters were
software controlled. The ICP-OES instrument was
initialized and allowed to achieve thermal equilifon
30 min. Multi-element Solution Standards
obtained from Agilen technology were used to caliér
and quantitate sample results. The Lower Detection
Limit of the system (LDL) was calculated and found
be 0.00001 mg KkJ on the average. ICP-OES
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of

elements

concentration

were elements Cu, Fe, Mn, Ni, Zn and Cr concentrations

performed using the emission lines 228.802, 267.716ranged from 0.0001-0.0017, 0.0065-0.0488, 0.0005-
324.752, 238.204, 766.490, 285.213, 259.372, 231.60 0.0084, 0.0003-0.0060, 0.0025-0.0308 and 0.0008-

220.353, 213.857, 189.641, 196.090 and 384.401
(nm) for the elements Cd, Cr, Cu, Fe, K, Mg, Mn, Ni
Pb, Zn, As, Sea nd Al respectively.

3.RESULTS

The concentration of the elements Cu, Zn, Fe, Gr, M
and Ni are presented rable 1 and concentration of Cd,
Al, Pb, As and Se are presentedTiable 2. The trace

0.0047 mg kg' with an average value of 0.0007, 0.0197,
0.0029, 0.0018, 0.0120 and 0.0005 mg"kgspectively.
The concentration of Se varied from 0.001-0.0278 wi
an average value of 0.0167 mg kgrhe results of the
analyses indicate that concentration of Al, Pb &sd
varied from 0.007-0.0442, 0.0004-0.009 and 0.0011-
0.0124 mg kg, on the average 0.0137-0.0044 and
0.0079 mg kg respectively.

Tablel. Cu, Zn, Fe, Se, Mn and Ni concentration (mg/kg) statistical summary of imported canned foods

Samples No Cu Fe Mn Ni Zn Cr

1 0.0017 0.0110 0.0005 0.0020 0.0025 0.0029
2 0.0002 0.0081 0.0039 0.0003 0.0123 0.0005
3 0.0003 0.0093 0.0084 0.0006 0.0077 0.0015
4 0.0004 0.0239 0.0037 0.0008 0.0071 0.0014
5 0.0004 0.0149 0.0034 0.0014 0.0103 0.0022
6 0.0005 0.0397 0.0014 0.0056 0.0113 0.0081
7 0.0003 0.0065 0.0026 0.0011 0.0094 0.0010
8 0.0007 0.0190 0.0020 0.0014 0.0146 0.0023
9 0.0008 0.0488 0.0014 0.0060 0.0113 0.0086
10 0.0001 0.0081 0.0017 0.0006 0.0030 0.0010
11 0.0016 0.0167 0.0024 0.0007 0.0308 0.0008
12 0.0012 0.0400 0.0061 0.0021 0.0264 0.0043
13 0.0017 0.0110 0.0005 0.0020 0.0025 0.0009
Min 0.0001 0.0065 0.0005 0.0003 0.0025 0.0008
Max 0.0017 0.0488 0.0084 0.0060 0.0308 0.0047
Average 0.0007 0.0197 0.0029 0.0018 0.0120 0.0005
Std 0.0005 0.0137 0.0021 0.0018 0.0077 0.0086
Table?2. Cd, Al, Pb, Se, As and Se concentration (mg/kg)satistical summary of imported canned foods

Samples no. Cd Al Pb As Se

1 LDL 0.0266 0.0004 0.0011 0.0031
2 LDL LDL LDL LDL LDL

3 LDL 0.0170 0.0090 0.0115 0.0258
4 LDL 0.0442 0.0077 0.0114 0.0266
5 LDL 0.0143 0.0077 0.0110 0.0256
6 0.001 0.0117 0.0017 0.0081 0.0170
7 0.001 0.0070 0.0048 0.0039 0.0086
8 LDL 0.0116 0.0040 0.0101 0.0193
9 LDL 0.0085 0.0030 0.0091 0.0181
10 LDL 0.0048 0.0051 0.0055 0.0131
11 LDL 0.0113 0.0053 0.0092 0.0197
12 LDL 0.0104 0.0029 0.0059 0.0135
13 0.0010 0.0182 0.0074 0.0124 0.0278
Min 0.0010 0.0070 0.0004 0.0011 0.0011
Max 0.0010 0.0442 0.0090 0.0124 0.0278
Average 0.0010 0.0137 0.0044 0.0079 0.0167
Std 0.0001 0.0105 0.0027 0.0039 0.0085
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4. DISCUSSION in Saudi Arabia 2006 Cu ( 0.27 mg'k Cr(0.3 mg
k™, Ni (23 mg kg'). It was found that the
Cd, Cr, Cu, Fe, K, Mg, Mn, Ni, Pb, Zn, As, Se nd Al concentration of such elements in my study was towe
were chosen as representative metals whose levetei  than those that we compare.The average value for Pb
environment represent a reliable indicator of emrinental ~ obtained from the result were lower than the
contamination metals such as Cu, Fe, K, Mg, Mn,Zxi, maximum level of Pb 0.5 mg Khpermitted by ( Joint
and Se are essential metals since they play ariampoole ~ FAO/WHO, 2011) worldwide data 0.59, 0.28, 0.3510.0
in biological systems, whereas Al and Pb, Cd anchses Mg kg™ reported by (Taricgt al., 1993; Voegborlct al.,
non-essential metals as they are toxic even in lon1999; CIFA, 1992; Manit al., 2012). Average value of As
concentration. The order of trace elements cormimirin ~ concentration reported in the current survey laas the
different type of canned foods obtined are Fe legal limit adopted by the FAO/WHO.Cd was detecied
Se>Zn>Mn>Ni>Cu>Cr. The essential metals can alsosamples out of 13, all within acceptable levelsbgeJoint
produce toxic effects when the metal intake is high FAO/WHO, 2011) 0.5 mg Kg Aluminum is not
concentration (Al-Khlaifat and Al-Khashman, 2007). considered to be an essential element in humans. Th
According to the WHO recommendation, the daily aluminum average value fall far below the permissib
intakes of the element of Fe Se, Zn, Mn, Ni, Cu anddaily intake 60 mg day (FAO/WHO, 1989). The
Cr in the current study fall far below than thedetjmit regression analysis has shown that significantetaiion
set by the WHO/FAO (Joint FAO/WHO, 2011). Up on was noted between Se and As concentration as shmown
comparing the average concentration of Cu, zZn,Mi i (Fig. 2). On the other hand positive correlation was found
this survey with similar data reported in previmiady  between As and PIFig. 3).
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Fig. 2. Se concentration as funcation of As cconcentration
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Fig. 3. As concentration as funcation of Pb cconcentration
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5. CONCLUSION

Based on the obtined result of the Elemental aislys

of imported canned foods in the city of Riyadh the
following conclusion can be drown:

No contamination have been observed in all
samples analyzed

The essential elements concentration found to be

in acceptable level

Hussein, L. and J. Bruggeman, 1997. Zinc analysis o

Egyptian foods and estimated daily intakes among
an urban population group. Food Chem., 58; 391-
398. DOI:10.1016/S0308-8146(96)00213-0

IOM, 2002. Dietary Reference Intakes for Vitamin A,

Vitamin K, Arsenic, Boron, Chromium, Copper,
lodine, Iron, Manganese, Molybdenum, Nickel,
Silicon, Vanadium and Zinc. 1st Edn., National
Academies Press, Washington, D.C., ISBN-10:
0309072905, pp: 746.

The toxic element concentration found to be IOM, 2003. Dietary Reference Intakes Applications i

within the acceptable recommended standard
level given by FAO and WHO

Significant correlation was noted between Se and
As

Positive correlation was noted between Mn and
Ni

Positive correlation was noted between As and Pb
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