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Mining industry Is one of priority sectors of
Armenia’s economy.




Impact of mining industry on agriculture




TRANSFER OF TRACE ELEMENTS FROM
SOIL TO PLANT




Fruits and vegetables grown under the impact of mining industry

are also sold in the markets of adjacent urban areas.
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(1) HAZARD
IDENTIFICATION

2) HAZARD
CHARACTERISATION

(4) RISK CHARACTERIZATION




Material and method

4+ SOPs was elaborated in compliance with
requirements of WHO/FAO.

+ Food frequency questionnaire was elaborated
to assess a diet of local population.

<+ Concentrations of trace elements (Cu, Ni, Pb,
Zn, Hg, As and Cd) in soil samples were
estimated using a XRF analyzer (Innov X-
5000).

XRF
analyzer

+ A Perkin Elmer AAnalyst 800 AAS was used to
quantify the concentrations of trace elements in
the filtrate of digested plant samples.

<+ Statistical analyses were carried out by ‘
Microsoft Excel u SPSS (SPSS Ins., Version 11). e

AAS
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FENNEL




> Individual-based approach

> 4 food item food frequency
questionnaire (FFQ)

)

/. /2017
2 Where do you usually buy the following producs?
Questionnaire N /i
Dear participant, the following survey is d d by the i Analytical Center for Risk of Food Chain of the Center for é i 'g E é
Ecological-Noosphere Studies of National Sciences of RA. The survey is designed to i tigate the ion of vegetables and fruits among h‘ 3 é w
Yerevam residents. When answering to the questians, please, be as honest as possible because your participation is highly important., S -
We would fike 10 inform that the survey iv ANONYMOUS, o personal dita will be recarded and the results will be presented in a general ] By
format. 3 Tomato.
T
Block 1. Consumption data Block 2. Personal data
1. How much and how often do you consume the following products? 21 District:
22 Age:
Lewery | 224 |30 423 | 5 4 23 Gender: O DM o 2
day et | BRI | b b | AR Other 24 Ldueation: L 1) Uigher U 2) Veations] 1 3y Secondary
A 25 Oceupation: C LEmployed O 2) Unemployed
R 26 Number of fumily members:
2 Bell Pepper 27 Averugomontbly Gumily 1 1) Upta 70000 11 2) 71 150000 113 151 0000 14 251 40000 T 3)400.000 T16) Mefuseta answer
3. Tomato income: AMD AMD AMD AMD AMD and more
4 Cy \ber




= Statistical analyses were
carried out by Microsoft
Excel and SPSS (SPSS

Ins., \Version 22).
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=] Descriptives
Gender

Active Dataset

Cumulative
Frequency | Percent | Valid Percent Percent

-8 Descriptive Statist
Log

Valid  Female 216 456 456
Male 258 54.4 54.4
Total 474 100.0 100.0

456
100.0

Minority Classification

Cumulative
Frequency | Percent | Valid Percent Percent

370
104
474

78.1
219
100.0

78.1
219
100.0

78.1
100.0




EDI=(CxIRXEFXxED)/(Bw xAT)

C — concentration of trace element (mg/kg) I

IR — ingestion rate (kg/day)
EF — exposure frequency (183 day/year, for potato 365 day/year)
ED — exposure duration (for female 69.7, for male 63.6)

Bw — body weight (for female 60 kg, for male 70 kg)

AT — time over which the dose is averaged




THQ = EDI / RfD
HI =X THQ

Cu

Mo

0.01

0.005







The contents of trace elements in vegetables from
Investigated areas
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Contents (mg/kg fresh matter) in soil samples
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Soil-to-plant transfer factor of Cu and Mo

Plant species

Transfer factor of Cu

Transfer factor of Mo

Range Range
Potato 0.03 0.084-0.112
Carrot 0.014-0.018 0.026-0.047
Bean 0.027-0.034 0.16-0.2
Fennel 0.067-0.079 0.17-0.44
Pumpkin 0.034-0.040 0.083-0.134




Estimated daily intake (EDI) of Cu and Mo for males
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Estimated daily intake (EDI) of Cu and Mo for females
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HAZARD INDEX (HI) FOR MALES

Potato

Alopople

0123456 7 8 9101112131415161718192021
mCu mMo



HAZARD INDEX (HI) FOR FEMALES

Bean

Potato

01 2 3 456 7 8 91011121314151617 1819 20
mCu mMo



 The investigation of soil-to-plant transfer of Cu and Mo indicated poor responsﬂ

of studied vegetables towards these element uptakes

« The EDI of Mo for all investigated vegetables exceeded the reference value,

meanwhile EDI values of Cu exceeded the reference value only for potato and

bean.

the reference dose both for Cu and Mo.

 The estimated cumulative daily intake both for male and female exceeded]
« HI > 1 values obtained indicated that there is a risk posed to the health of]

local population by more than one trace element.
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