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Figure 1. Armenia and the location of  

Alaverdi's mining complex

ARMENIA



Abstract
• This study is aimed to investigate the 

transfer of potentially toxic trace elements 
from soils to plants grown

• Some trace elements (Pb, Zn, Cd) exceeded 
the maximum allowable levels

• Detailed investigations need to be done for 
the overall assessment of health risks, 
taking into consideration not only adverse 
health effects posed by more than one toxic 
trace element but also through other 
exposure pathways.
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Introduction

The activity in mining complexes is carried out without treatment facilities, 
dumping the superficial waterways of miner waters, abandonment of tailings 
dams, and many other violations have a negative impact on the environment

Various international studies have been undertaken to assess the transfer of 
trace metals from soil to plants and possible health risks caused by their 
consumption

Fruits and vegetables which are considered to be an essential part of human 
diet can accumulate trace elements from soil in their edible and nonedible 
parts

Pollution levels were classified from moderate to strongly polluted, with high 
concentrations of arsenic and lead

Introduction

The activity in mining complexes is carried out without treatment facilities, 
dumping the superficial waterways of miner waters, abandonment of tailings 
dams, and many other violations have a negative impact on the environment

Various international studies have been undertaken to assess the transfer of 
trace metals from soil to plants and possible health risks caused by their 

Fruits and vegetables which are considered to be an essential part of human 
diet can accumulate trace elements from soil in their edible and nonedible 

Pollution levels were classified from moderate to strongly polluted, with high 



Methods and materialsMethods and materials



Statistical analysis

The significance of difference between food 
consumption of males and females were 
analyzed by using Student’s t-test

All the statistical tests were performed using All the statistical tests were performed using 
Excel and SPSS software (SPSS 
Inc., version 11)

All the data are presented in terms of mean 
(M) and standard deviation (SD) of 
triplicates
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Sample collection and treatment

• This study covered Neghoc and Qarkop
near the town of Alaverdi (N 41 50 4200, E 44 390

Figure 2. Soil sampling points

Sample collection and treatment

Qarkop rural communities located 
of Alaverdi (N 41 50 4200, E 44 390 2100)



• Sampling procedures were done between July and September 2014

• Topsoil (0–15 cm) sampling was done according to Standard 
Operation Procedures (SOPs) developed in the Center for Ecological
Noosphere Studies of NAS, RA

• A stainless steel hand auger was used

• A total of 15 plant species, including nine species of fruits, two species 
of seeds, one species of fruiting vegetable, one species of root of seeds, one species of fruiting vegetable, one species of root 
vegetable, and two species of leafy vegetable were sampled

• Seven samples of soil and 45 samples of fruits and vegetables were 
collected and then placed in special clean polyethylene bags and 
transported to the laboratory
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Digestion of samples
For destruction of organic matter, wet digestion was used

Acids that have been used in these procedures include nitric acid (HNO3), 
sulfuric (H2SO4), and perchloric (HClO4) acids

All samples (1 g) were digested after addition of 15 mL of triacid mixtures All samples (1 g) were digested after addition of 15 mL of triacid mixtures 
(HNO3, H2S04, and HClO4 in 5:1:1 ratio) at 80C until transparent solution 
was obtained

Figure 3. Wet digestion of organic matter
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Analysis of trace elements
For the trace element analysis, only the edible 
parts of vegetables and fruits were used.

Concentrations of trace elements (Cu, Ni, Pb, Zn, 
Hg, As, and Cd) in soil and plant samples were 
estimated by using X-ray fluorescence 
spectrometryspectrometry

A PerkinElmer Analyst 800 AAS was used to 
quantify the total metal concentrations in plant 
samples

Standard stock solution of 1000 ppm for all the 
metals was obtained from SchelTec, authorized 
distributor of PerkinElmer

Analysis of trace elements

Figure 4. PerkinElmer Analyst 800 AAS



Results and discussionResults and discussion
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