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ABSTRACT

Stafilov, T. and Jordanovska V. (1996). Determination of cadmium in some vegetables produced in the
area near the lead and zinc smelting plant in Veles, Macedonia. Ekol. Zast. Zivot. Sred., Vol. 4, No. 1, Skopje.

The occurrence of cadmium in soils samples and some vegetables (onion, lettuce, cabbage, carrot,
spinach, gherkin, leek) produced in the area near the lead and zinc smelting plant in Veles city, Macedonia has
been presented. The determination of cadmium was performed by atomic absorption spectrometry. The results
from the cadmium content in the soil and vegetable samples taken from the different distances of the smelting
plant (1,1 5 and 3 km) are compared The concentration of cadmium in the soil samples which are near to the Pb-
Zn smelter is higher than in the samples which are far-away from the smelter. From the results of the
investigations it can be also concluded that the cadmium concentration in vegetable samples depends from the
distance of kitchen-gardens from the smelting plant. It was found that the content of cadmium in some leafy
vegetables is higher than in the other. It is also found evident differences in the cadmium concentrations in
washed and unwashed vegetable samples. In the most of the investigation vegetables the content of cadmium is
higher than those permitted by Macedonian government regulations (maximum 0.05 mg/kg).
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Cradpunos, T, u Jopnanoscka, B. (1996). OnpenenyBame Ha KaIMHyM BO 3€JICHYYIH MPOU3BEACHH BO
OKOJIMHATa Ha TOIMJIHMIIATA 3a OJIOBO M LIMHK Bo Benec, Makenonuja, Exoin. 3amr. XXusor, Cpen., Tom 4, Bp. 1,
Ckorje.

Bo TpyIOT ce HmpHKakaHH PEe3YJITATHTE O ONPEACIYBAaBETO HA KaJMHUYM BO HPOOH O[] MOYBH U HEKOU
BUJIOBH Ha 3eJICHYYK (KPOMUJ, cajaTa, 3eJika, MOPKOB, CIIaHaK, KpacTaBUIIa, Ipa3) MPOM3BE/ICHH BO OKOJIMHATA Ha
TONMJIHMIATA 33 OJIOBO U LMHK BO Benec, Makenonuja. OnpezienyBambeTo Ha KaAMHYMOT € BPIICHO CO aTOMCKa
afcopIIHOHa cekTpoMeTpuja. HampaBeHa e criopeba Ha pe3ysTaTHTe 3a COAP)KHHATA Ha KaJIMHYMOT BO IPOOH

0J] HOYBH M 3€JICHYYK 3€MCHHU Ha pasiM4HU pacTojaHuja ox rommwinuuara (1; 1,5 u 3 km).

K.]'Iy‘-IHI/I 360p0Bl/l: KaagMuyM, 3€JICHYYK, 1I04YBa, ONpE€ACTyBambEe, TOMMIHNIA 3a OJIOBO U LIUHK, KOHTaMI/IHaHI/Ija.

INTRODUCTION

The presence of heavy metals in the plants
is expected in small quantity. As a result of pol-
luted environment their concentrations can be in-
creased, and metals which are not normally present
in the constitution can be found in the plants. On
of the most present contaminants is cadmium, The
main threat from cadmium is in places near zinc
smelters, as cadmium may escape as dust with flue
gases It is known that cadmium is a extremely toxic
element Toxic effect of cadmium arises from its
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bending with the active -SH group in enzymes By
this action the normal physiological functions of
enzymes are avoided If cadmium is ingested it
accumulates in the kidneys. It causes malfunction
of the kidneys and also replaces zinc in some en-
zymes, thus preventing them from working (Evans
et al., 1978). Because of that it is very important to
determine the content of cadmium in food.
The survey of the literature has shown that
there are many data on cadmium determination in
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food It can be seen that usually the methods of
flame atomic absorption (AAS) (Feinberg et al.,
1980, Brzowska and Zawadzka, 1981, Hsieh et al,
1982, Dellar, 1983) and electrothermal atomic ab-
sorption spectrometry (ETAAS) ( Dabeka, 1979,
Muys, 1984), were used.

In this work the determination of cadmium
by AAS in soil, as well as in some vegetables
samples, taken from different places near the lead
and zinc smelting plant in Titov Veles city,
Macedonia has been done

EXPERIMENTA

L Instrumentation

A Perkin-Elmer models 303 and 703 atomic
absorption spectrophotometer equipped with a deu-
terium background corrector, HGA-72 graphite
furnace and model 056 strip chart recorder were
used. A cadmium hollow cathode lamp was used
as a source. Low concentration of cadmium were
determined by ETAAS and for higher by flame

AAS. Optimal instrumental conditions for cad-
mium determination by ETAAS (temperature and
time) are: drying: 110 °C, 20 s; charring: 300 °C,
20 s; atomize: 2000 °C, 5 s and cleaning 2700 °C
and 3 s. Argon was used as an inner gas. Gas mix-
ture of acetylene and air was used for flame AAS
determinations.

Procedure for the cadmium determination in soils

1 g of fine milled soil sample was transferred
in a glass beaker and 50 cm® of acid mixture of
HC1 and HNO; (3+1) were added, A mixture was
heated 3-4 hours on a hot plate to obtained a mini-

mum volume. Then, 50 cm® of deionized water
were added and the solution was filtered off. The
filtrate was collected in a volumetric flask of 100

cm®,

Procedure for the cadmium determination in vegetable samples

10 to 20 g of food samples were put in an
Erlenmeyer flask. 20 cm® of hydrochloric acid so-
lution (2:1, v(HCI)/v(H,0)) was added, brought to
a boil on a hot plate and simmered for 5 minutes.

The solution was cooled, filtered and transferred
to a 50 ml volumetric flask and made to volume
with deionizer water.

RESULTS AND DISCUSSION

The results from the cadmium determina-
tion in soils from three different places (1, 1.5
and 3 km from the smelter) in the Veles area are
given in Tab. 1. It can be seen that in the soil
samples which are nearer to lead smelting plant,
cadmium content is higher than in the samples
which are faraway from Pb-Zn smelter. It is
obviously that dust

from the lead and zinc smelter influence on the
contamination of the soil. From these results it can
be concluded that even in the region of 3 km dis-
tance from the Pb-Zn smelter the contamination of
soil is higher than those permitted by Macedonian
government regulations (maximum 2.0 mg/kg).

Tab. 1 Results from the cadmium determination in soil from different distances of the smelting plant (1, 1.5 and 3 km)
Ta6. 1 PesynTtatu oz onpenenyBambeTo Ha KaAMUYM BO MTOYBH O] pa3jiiiyHa OAJaICUCHOCT O] TONMIHHUIIATA.

No. Distances of the smelter Content of cadmium (mgkg™'")
OffanedeHOCTH Off TOMUIHUIIATA |  COUp KUHA Ha KagMayM (mgkg)
] I km 20.4
2 1.5 km 14.6
3 3 km [3.5

To check the content of cadmium in dif-
ferent type of vegetables produced in these regions
near Pb-Zn smelter, are analyzed. From the results
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of the investigations (Tab 2) it can be concluded
that the cadmium concentration in vegetable
samples depends from the distance of kitchen-gar-
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Determination od cadmium in some vegetables prodused in the area near the lead and

dens from the smelter For example, the content of
cadmium in the lettuce taken from the distance of
1.5 km from smelter is 2.4 mg/kg and of 3 km 0.80
mg/kg. It was found that the content of cadmium
in some leafy vegetables (lettuce, spinach, pars-
ley) is higher than in the other kinds of vegetable.
It is also found evident differences in the cadmium
concentrations in washed and unwashed vegetable
samples. For example, the content of cadmium in

unwashed sample of dock is 2.70 mg/kg and in
washed sample 1.70 mg/kg. In the most of the in-
vestigation vegetables (washed or unwashed), such
as: lettuce, dock, carrot, spinach, onion, the con-
tent of cadmium is higher than permitted value
(maximum 0.05 mg/kg). On the other hand, the
content of cadmium only in a few samples (cab-
bage, leek, gherkin) is smaller than permitted value

Tab. 2 Results from the cadmium determination in different vegetable samples taken in the region of Veles

Tab. 2 PesynTaTn o onpesienyBameTo Ha KaAMIyM BO pa3iIMIHU IPOOH 0] 3eIeHIyK 3eMEHH BO OKOJIMHATa HeMa Benec

Vegetable/senenuyk | Content of Cd/cogpxuna va Cd (mgkg™")

1 km 2 km I 3km

Onion/KpoMup

Unwashed/HemueHH 0.20 - 0.20

Washed/muenu <0.05 - 0.10

Parsley/Marganoc

Unwashed/nemuenn 0.93 - 2.1

Washed/Muenn 1.7 - -

Celery leafs/nucToBu op Uenep

Unwashed/memuenn | 24 | - -

Dock/inTaBen

Unwashed/ueMuenn - 2.7 -

Washed/muenn - 14 -

Lettuce/Mapyma

Unwashed/HeMueHn - 24 08

Washed/mMuenn - 1.7 -

Carrot/MOpPKOB _

Washed/Muenu - 04 0.1

Carrot leafs/THCTOBH Of MOPKOB

Unwashed/HeMHEeHH - 27 2.1

Spinach/cnanack

Unwashed/HeMueHH - 32 2.1

Washed/MueHH- 2.0 1.3

Cabbage/3enka

Unwashed/neMuenn - - <0.05

Washed/MucHR - - <0.035

Cucumber/kpacTaBHia

Washed/Hemuenn - - <005

Leek/mpa3s

Unwashed/meMneRi - - <0.05

Washed/mMueHu - - <0.05

Meant tea/uaj

Unwashed/BeMucHR - - 28
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OMPEOENYBAHKE HA KAOMUYM BO 3ENEHYYK NPOU3BEAEH
BO OKOJIMHATA HA TOMUITHULATA 3A OJ10BO U LUIMHK
BO BEJIEC, MAKEOOHWUJA

Tpajue CTA®UJIOB u Bepa JOPJAHOBCKA

HucTuTyT 32 XeMuja, [IpupoaHo-MaTeMaTHYKH
¢akyarer, momT. gax 162, 91001 Ckonje, Makegonuja

PE3NUME

Bo TpymoT ce mpuKakaHW pe3yJTAaTHTE OJ OINMpEACITyBamETO HA KaIMHyM BO MPOOH O
MOYBU M HEKOHM BUJIOBU Ha 3elieHUYYK (KpOMH/I, canara, 3ejKa, MOPKOB, CllaHaK, KpacTaBHIa, Ipas),
NPOU3BE/ICHH BO OKOJIMHATA Ha TONMWJIHHMIIATA 33 OJIOBO M LMHK BO Benec, Makenonuja. Onpe-
JICTyBamETO Ha KaJIMHyMOT € BPIICHO CO aTOMCKa allCoOpIIHOHa CIeKTpoMeTpHja. HampaseHa e
criopenda Ha pe3ysITaTUTe 3a COAPIKUHATA HA KaAMHYyMOT BO MPOOU OJ] TIOYBH H 3€JICHYYK 3eMCHH
Ha pa3nu4Hu pacrojanuja on romwiHunata (1; 1,5 u 3 km) YrepaeHo e nexa KoHIEHTpalijaTa Ha
KaJIMHyMOT BO MPOOHTE O] MOYBH 3€MEHH BO OJM3MHATA HA TOMWIIHHIATA € TIOBHCOKA BO OJHOC
Ha OHaa BO MpoOM 3eMEeHH Ha IorojieMa ojajanedeHocT. Ox HoOMEeHUTe pe3ysTaTH MOXe Ja ce
3aKJIyYd JIeKa KOHIIGHTpalfjaTa Ha KaJMHYMOT BO TIPOOMTE OJ 3€JICHYYK 3aBUCH OJ
OJITaJICUYCHOCTa Ha TPAJMHUTE O/ TOMUIHHIATA. Y TBPACHO € JieKa COApKUHATA Ha KaIMHUYMOT BO
HEKOW JINCHATH 3€JIEHYYIM € MOBHCOKAa OTKOJKY BO JPYTHTE BHIOBH Ha 3ejleHuUyK. MCTO Taka,
HajIeHN ce 3a0eIeKUTETHA PA3IUKH BO KOHIIEHTpaIMjaTa Ha KaJMHyMOT BO HEMHEHW M MUCHH
npobu o 3erleHYyK. BO TMOBEKeTO WCIHMTYBAHW 3€JIEHYYNH COAPKMHATA HA KaAMHYMOT €
MOBHCOKA OTKOJIKY MaKCUMAJIHO JI03BOJIEHATA KOHIICHTPAIlH]ja 32 KaAMUYM CIIOPE POITUCUTE KOU
Bakat BO Pemy6umka Makemonnja (max. 0,05 mg 'kg™).
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