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INTRODUCTION

Mining and processing metal ore can be a significant source of HEAVY METAL CONTAMINATION of the environment. The environmental concern in mining areas is primarily related to physical
disturbance of the surrounding landscape, spilled mine tailings, emitted dust and acid mine drainage transported into rivers. Excessive accumulation of heavy metals in agricultural soils around mining
areas, resulting in elevated heavy metal uptake by plant food, is of great concern because of POTENTIAL HEALTH RISK to the local population.

The consumption of plants produced in contaminated areas, as well as ingestion or inhalation of contaminated particles is two principal factors contributing to HUMAN EXPOSURE TO METALS.
Cultivation of crops for human or livestock consumption on contaminated soil can potentially lead to the uptake and accumulation of trace metals in the edible plant parts with a resulting risk to human
health. Increasing evidence shows that heavy metal pollution of mined areas caused health damage to the local inhabitants.

SERIOUS SYSTEMIC HEALTH PROBLEMS can develop as a result of excessive dietary accumulation of heavy metals such as Cd, and Pb in the human body. Although Zn and Cu are essential
elements, their excessive concentration in PLANT FOOD and FEED PLANTS are of great concern because of their toxicity to humans.

GLOBAL

- - Up to 50% of inhaled inorganic LEAD may be absorbed in the

TH “Spinacia oleracea ' lungs. Adults take up 10-15% of lead in food, whereas children PROBLEM

may absorb up to 50% via the gastrointestinal tract. Lead in

blood is bound to erythrocytes, and elimination is slow and

principally via urine. Lead is accumulated in the skeleton, and Pb and Cd are considered potential carcinogens and are associated with
is only slowly released from this body compartment. Half-life of . ' etiology of a number of diseases, especially cardiovascular, kidney, nervous
lead in blood is about 1 month and in the skeleton 20-30 years. system, blood as well as bone diseases.

MANGANESE has recently become a metal of global concern because

of the introduction of methylcyclopentadienyl manganese tricarbonyl ALUMINUM contributes to the brain dysfunction of patients with

(MMT) as a gasoline additive. Proponents of the use of MMT have severe kidney disease who are undergoing dialysis. High levels of

claimed that the known link between occupational manganese aluminum have been found in neurofibrillary tangles

exposure and the development of a Parkinson’s disease-like syndrome (characteristic brain lesions in patient's with Alzheimer’s disease),

of tremor, postural instability, gait disorder, and cognitive disorder has as well as in the drinking water and soil of areas with an unusually
. no implications for the relatively low levels of manganese exposure that high incidence of Alzheimer’s disease.

would ensure from its use in gasoline.
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fA% CONDUCTED INVESTIGATIONS/PERSPECTIVES
Studyarea Methodology

SOIL PRETREATMENT - Three methods were applied for the study of the plant-availability of the elements:(1) Extraction with
deionized H,O, that provides information on the actual availability of eleme nts fromthe soll solution; (2) Extraction with 0.1 M
HCI for 1 h and filtered with an acid-resistant filter, displacing potentially available forms that are not easily extracted. Total digestion
was applied for determining of total elements contents. (3) Extraction of the soluble species of trace elements in a mixed buffered
solution (pH = 7.3) of triethanolamine (0.1 mol I"* TEA) with CaCl, (0.01 mol I71) and diethylenetriaminepentaacetic acid (DTPA, 0.005
mol I71), that is often recommended for the extraction of toxic or biogenic metals. DTPA extracting solution was preparing in this way:
0.005 M DTPA (diethylenetriaminepentaacetic acid), 0.01 M CaCl, and 0.1 M TEA (triethanolamine) was adjusted to pH to 7.30% 0.05
with 1:1 HCI.

PLANTS PRETREATMENT - Plants samples were totally digested with
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Figure 1. Locality of the study area in the territory of the R. Macedonia separated in zones (Zone 1 — polluted area,;
Zone 2 — urban area; Zone 3 — control area, not-contaminated area)
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Table 2. Median values for elements contents in plant species (contents are P
given in mg/kg on dried mass) [2] A Figure 2. Bar plots for available forms - extracted elements contents in three
/ ol different extracts solutions [2]
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( :O N ( : L | l S I O N Figure 4. Principle components for type’s vegetable species and its elements contents [1] as.A.m‘fn-m 3.6
RA-Rumex acetosa; UD- Urtica dioica; SO- Spinacia oleracea; Site 1 and 2 — polluted area; Site 4 — POF crispum ,

urban area; Site 3 — control area

Component 1

Determination of heavy metals concentration in vegetables and food products is important for health risk assessment during food
consumption. This kind of study can be used as a tool for the farmers so that they may adopt such strategies which lead them to
save the population by minimizing the problems related to metal toxicities. Such assessment for the contaminants is required for the
well-being of the population.
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Figure 5. Principle components for type’s vegetable species and its elements contents; Site 1 and 2 —
polluted area; Site 4 — urban area; Site 3 — control area
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