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ABSTRACT

Vegetables with trace elements are necessary for human body, therefore
these element are needed to be supplied continually for daily life. In this
report three element of Cd, Pb and Co were isolated from stem and leaf of
mint and basil vegetables, and from the soil of Saveh and Broujerd citiesIn
Iran. The characterization was done by Atomic Absorption; by comparing
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the results, it shows that absorption strength for Cd, Co and Pb elements
fromsoil in basil vegetableislower thanin mint vegetable. Theair pollution
has no effect in absorbing the elements Cd, Co and Pb by basil vegetable
but, it has been observed that air pollution has some effect for absorption of

Cd, CO and Pb by mint vegetable In Saveh Industrial city.
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INTRODUCTION

Vegetables are necessary for human diet because
they have some micro or trace elements which are
needed for good hed th if they comefrom an organic or
plant Source, but if they originatesfromaninorganic or
metallic source abundant with heavy metds, they be-
cometoxic®. If thesevegetablearegrowninthelands
which environmentaly arepolluted, they have potentid
to uptakethetoxic e ementsfrom soil. The plantswith
extremdy high uptakeability (Hyper accumulator) can
be used to extract toxic metal sfrom soil g2, Thesoil-
to-plant transfer factor (al so termed uptakefactor, ac-
cumulation factor, and concentrationfactor) isanindex
for evauating thetransfer potentia of ameta from soil
to plant. Thetransfer factor isgenerally defined asthe

ratio of metal concentration in plant to thetotal metal
concentrationin soil“59, For agiven metd, thetransfer
factor variesgreatly with plant specied?#591%, Reports
indicatethat lead, cadmium, chromium and arsenic may
causeawidevariety of changesin biologica systems,
even a very low concentrations®. Someeementsin-
cluding arsenic, cadmium and chromium are carcino-
genic. Others, such aslead and mercury havebeen as-
sociated with devel opmentd abnormditiesindudingau-
tisminchildreni*¥, Inregard to trace elementsin veg-
etables and fruits, some studies have been done by
Pinochet et al .[*4 on selenium and copper in vegetables
and fruitsgrown on long-term impacted soilsfrom the
Vaparaisoregion of Chile*” havedsostudiedonThe
traceelementsof As, Cd, Co, Cr, Fe, Mn, Ni, Pb, Se,
V, and Znin various common vegetables and surface
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soil fromtypical areasin North\West of Greece. Some
studiesreported that the quantity of soil metalsinveg-
etable dependson soil properties, soil meta specifica
tion, and plant species®”. Therearereportsthat some
heavy metd contaminationinvegetablecropstrandferred
from amaospheric heavy meta intoleavesof plantg2,
Inthisreport we have a so proved that air pollutionis
animportant pathway of heavy meta s contamination
for vegetablecrops.

MATERIALSAND METHODS

Samplecollection

Different partsof mint vegetable such asstemsand
leavesand rel ated soil swere collected from regions of
Saveh, and Broujerd citiesin Iran.

Vegetable samples

Initially each of the vegetable samplesafter clean-
ing and separating the stemsfrom leaveswerewashed
severa timeswith tap water then with distilled water
andwerecarefully dried in oven at 150°C for 15 hr.
The dried sampleswere grounded with pestlein mor-
tar followed by wet digestion to thevolume of 25 mL
with (1:1) concentrated HNO3/HCIO4 acid mixture,
then solution was heated but not to the boiling point,
heatingwasdonetill mixturewasdried up completdly.
It wasthen cooled and the preci pitate/digest mixture
wasextracted in 5mL 2N HCI and diluted with50mL
distilled water. The sampleswere analyzed for metal
content usngAAS.

Soil samples

The soil sampleswereair dried and powderedin
an agatemortar, Half agram of soil sampleswasmixed
with 20mL HNO3/HCI (1:1) acid mixture, and the con-
tent was heated near dryness. It wasthen cooled and
precipitate/digest mixturewasextractedin 5mL, 2N
HCI and diluted with 50mL digtilled water. Thesamples
wereanayzed for meta content usngAAS.

Moisturedeter mination of vegetables

At first, theaccurate weight of fresh vegetablewas
measured and after completedryness, it was measured
again. Assuch, rate of percent moist present in each of
vegetables could the cal culated asfollows; the cal cu-
lated resultsare presented in TABLE 1.

—= Fyll Poper
TABLE 1: Thewater content (%) of vegetables

Englishname SampleSites  Water content (%)

. Bj 88.9
Mint

Sv 87.61

Basil Bj 90.2

Sv 88.5

Sampling sites named after the first letter of corresponding
Sampling sites: Bj for the city of Broujerd and Sv for saveh

Amount of moist = Initial weight — dry weight

Amount of moist
I nitial weight

% moist =

RESULTSAND DISCUSSION

In this study, the concentration of Pb, Co and
Cd have been measured in mint and basi| vegetables
and therelated soilsfrom the regions of Saveh and
Broujerd citesin Iran and theresults are presented
in TABLE 2, the Concentration order of these ele-
mentsinthemint |leaf from aregion of Broujerd city
are: Pb (0.241ppm), Co (0.132ppm) and Cd
(0.121ppm) (Pb> Co> Cd), in mint stem Pb> Cd>
Co, and alsoin the collected soil from the samere-
gion are: Pb> Co> Cd. Based on thegiven datain
TABLE 2, the concentration of Cd and Pb elements
in mint stem isgreater than in mint leaf. In overall
comparison, the order of elementsfor three sources
from Broujerd city are: soil Pb> Co> Cd, stem Pb>
Cd> Co, leaf Pb> Co> Cd. The concentration, the
order of these elementsin mint leaf from aregion of
Saveh city are; Pb> Cd> Co, and in mint stem; Pb>
Cd> Co, and in the releted soil; Pb> Cd> Co, asa
result of aabove order, the increase order of con-
centrationissamefor all three sourcesin Saveh city.
Thereisadifferencein concentration order for dif-
ferent regions of collections, the concentration of Cd
and Pb e ementsin mint stem in Saveh and Broujerd
citesare higher than mint leaf, but concentration of
Cdand Pbelementsin basi| |eaf aregreater than basil
stem. The concentration of Coinbasil stemisgreater
than basil leaf, but concentration of Coinmint leaf is
greater than mint stem.

Thecomparisonof chemicd andyssresultsfor basi
vegetableduringdifferent period of cultivationtimes(1,
1.5, 2.5 monthsafter cultivation), showsthat concen-

==  [H01jANIC CHEMISTRY

Au Tudian Journal



96 Determination of three heavy and toxic metals

ICAIJ, 6(2) 2011

FPull Paper =

tration of Pb, Co and Cd during the one month cultiva-
tionishigher than after 1.5 month cultivation, that is

also higher than 2.5 month cultivation (TABLE 3), so
concentration of dementsinleaf becomelower asculti-

TABLE 2: Element concentrations (ppm) in vegetableand corresponding soil from the Saveh and Broujerd cities

Sampl e Cd Pb Co
vegetable . - ; X
Sites L eaf stem soil L eaf stem soil L eaf stem Soil
Mint Bj 0.121 0.1425 0.129 0.241 0.382 0.522 0.132 0.0059 0.132
Sv 0.121 0.134 0.091 0.414 0.779 0.329 0.049 0.041 0.09
Basil Bj 0.03 0.028 0.077 0.292 0.289 0.3 0.081 0.138 0.169
Sv 0.047 0.027 0.064 0.234 0.21 0.343 0.04 0.055 0.131

Sampling sites named after the first letter of corresponding sampling sites: Bj for the city of Broujerd and Sv for saveh

TABLE 3: The concentrations of elements in basil veg-
etablebased on cultivation times

TABLE 4: Thetransfer factor of heavy metalsfrom soil to
thevegetable

Timing Elements  Leaf Stem  soil Timing Elements L eaf Stem
Cd 0.0712 0.0578 0.064 Cd 1.11 0.69
Lot dion PP 0401 0395 0343  Lmonth Pb 116 115
Co 0.0484 0.0674 0.131 Co 0.36 0.51
Cd 0.04765 0.0278 0.064 Cd 0.74 0.43
1.5 month Pb 0234 0210 0.343 1.5 month Pb 0.68 0.612
after cultivation Co 0.0401 00554 0.131 Co 0.3 0.42
Cd 0.0217 0042 0.064 Cd 0.33 0.65
2.5 month Pb 0 0.034 0.343 2.5 month Pb 0 0.099
after cultivation Co 0.334 00434 0.131 Co 0.25 0.33
3-1 The transfer factors from soil to different part of basil —
vegetable e
vation time hasbeenincreased. Therefore premature Zj e
useof cropsisnot recommended. 03 BB
Thetransfer factor (TF) was cal culated to indicate 02 1y g6 .
the accumul ationsof metalstransferred from soil into S
vegetables, and it isdescribed asfollowing formula PR ol
TE- M ]vegetlable p Soil
[M]soil

[M]vegetable: istheconcentration of ametd inthetis-
sue of vegetables(stem or leaf), in dry matter;
[M]soil: isthetotal concentrations of ametal in soils
wherethisvegetableisgrown, in dry matter.

TheTFvauesof heavy metdsfrom soil toleaf and
stem during theone month cultivationishigher than af-
ter 25 month cultivation (TABLE 4).

By comparing theresult of chemicd anaysisfrom
two regions, the heavy and toxic elements concentra-
tion aremorein Broujerd city soil than Saveh city sail.
InFigure 1, the concentration of elementsinleavesand
stem of mint and rel ated soilsfrom Saveh and Broujerd
citiesare compared.
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Figurel: Concentration of elementsin leaves and stem of
mint and soil from Saveh and Broujerd cities
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Figure?2: Concentration of elementsin leavesand stem of
basil and soil from Saveh and Broujerd cities

The concentration of dement Pbinbas| vegetable
soil from Saveh city ishigher than concentration of ele-
ment Pbin Broujerd city and concentration elements
Pb and Cdin Saveh city soil islower than concentra-
tion of eementsPb and Cdin Broujerd city soil (figure
2). The concentration of elements Pb, Cd and Coin
bas| sem vegetablefrom Saveh city islower than basi
stem vegetablefrom Broujerd city.

The concentration of elementsPb and Coinbasil
vegetableleaf from Saveh city islower than concen-
tration of elements Pb and Coin basi| vegetable | eaf
from Broujerd city but concentration element Cdin
basi| vegetableleaf from saveh city ishiger than con-
centration of element Cdin basil vegetableleaf from
Broujerd city.

CONCLUSION

Itispossibleto concludethat in basi| vegetablead-
sorptionratefor ementsof Co, Cd and Pbislessthan
mint vegetable. By comparing the effect of different
cultivationtimes, inbasi| vegetable, whenitisnot reeched

= Fyll Peper

to itscompl ete maturation, the concentration of ele-
ments Co, Cd and Pbisvery higher thanthetimewhen
it hasbeenreached to it iscomplete maturation.

Inthisreaserch, it hasbeen found that the Broujerd
soil, hastoxic element like Cd and Pb in higher con-
centration than Saveh city, this may be caused by
chemicd fertilizer or well water. Sincethe concentra-
tion of dementsCd and Phisvery low insoil of Saveh
city, comparing with Broujerd, it was expected that
the concentration of these elementsto bevery low in
mint vegetabl in Saveh city, but unfortunately it was
observed that, thisis not the case, as such that, the
concentration of these e ement in vegetablesof Saveh
city isaso high, thismay be the cause of very heavy
air pollution originated from Kaveh Industrial city of
Saveh. itispossiblethat Theleavesof vegetablecould
adsorb heavy metals from atmosphere and atmo-
spheric deposit on theleaves surfacessuch resultsaso
was reported by Wang et al.,[*8. In overall conclu-
sion, by comparing theair pollution and soil pollution
effectsonintake and adsorption of toxic e ements by
vegetable, datashowsthat air pollution has more ef -
fect than soil pollution.
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