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1- Risk assessment
2- Reference Dose
3- Hazard Quotient
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1- Estimated daily intake
2- Total hazard Quotient
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1- Concentration in a specific medium
2- Ingestion or Intake Rate

3- Central Tendency Exposure

4- Reasonable Maximum Exposure

5- Exposure Frequency

6- Exposure Duration

7- Absorption Factor

8- Conversion Factor

9- Body Weight

10- Averaging Time
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Table 1. Summary of exposure parameters used in calculation of estimated Cu and Zn intake.
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3- Absorbed Dose per Event
4- Adherence Factor
5- Dermal Absorption Fraction

k:»..wJM Ji) 4.]4_:\) )\ ebu.lw\ L1 (6\}) L.A’\'J )\
(YY) L e

DA

DAD = 2Aecven EVxEDxEFxSA

(BW x AT)

Cen Gk S olr Oz DAD G s s
sy Slass BV Gy 53 0 S5AS e S )
(e 5 59)) el olds EF (5o, » slas))
ol Gy 3l 25w SA (L) wles 6,55 ED
BW 5,8 o 13 sV b lad 5 a3 S
sbsber sly AT (e SAS) o4 05

1- Dermal Absorbed Dose
2- Event

AL



IAT(Y) o)lond dY) s sy adgi 9 S8 Capprto g pul

Slee o3 Saisy 586 PEF (pSLs
Q) 23l G SLS 5 caSa i) 1Y) oS
IR RPN TP PO KU UNCE |
ws Sl s Say 53 eaSee Yoo s ) LS S
w8 b s S slizal cwnd Frn (YY) 0
(Ul 5 350 oled Slass BF (YY) el ok
(JL) ola3 o555 BD oY) sl Jlw 3 35, Y00
AS a8 s YE AL sl sl 5T 0SS Gl
Oy 5k AT W 35L8) 04 035 BW (Y+)
G damen il laosls Sl asdlas cpl 55 .(55)
3,00 BW 5 AT slis (YY) i eslizal Il
53 4y ey slie aline 5o i onl s eslind

5 oSSle polie ¥ Jus sl e /e Je
(EV ED EF 1ilo) 5L 5,50 sla eyl ST
Szt Giob O oo 5 e 2 Ol s S0
ol cpl s e Ol 1 S Ll i s
sty (Y00 8) I ol oy dames il o s
(YY) el okel
LS gl old Bl 3 b 5l ods

(YY) T o sy adaly Sl ealizedl

CDI CSxIR x F,, xEFx ED
(BW x AT x PEF)

C;‘)L“Sjc/jw) 4.3\)'}) uJ&-CDI LQTJJA\S
B fﬁ&w) Sl BE o.M.LYT C,JGJ&CS t.()'_}) BE

) S b lad ST 55 Cangy ol) 31 855 5 e b (5l oddiolgiing palis ainies 5 5 Kle =Y J g

Table 2. Recommended dermal exposure values of Cu and Zn for CTE and RME residential scenario-soil content.
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1- Particle Emission Factor
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Table 3. EDI (ug kg ' day') estimated of Cu and Zn for CTE and RME ingestion, dermal contact and

particulate inhalation exposure pathways.
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Table 4. The CTE and RME HQ estimated of Cu and Zn for ingestion, dermal contact and particulate

inhalation exposure pathways.
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Abstract

Background and Objectives: Zinc (Zn) and Copper (Cu) are essential micronutrients for
human health but elevated heavy metal uptake is the etiology of a number of diseases in the
human body. So, it is necessary to investigate the copper and zinc concentrations in agricultural
products and their effects on human health. The purpose of this study was to determine the Zn
and Cu concentrations in food products and the risk assessment of these elements on human
health for non-carcinogenic diseases around Irankooh mine in Isfahan province.

Materials and Methods: The crop (rice and wheat) samples were obtained in ten different
fields for each investigated crop and then three composite samples of the edible portion of the
mentioned crops were collected. In addition, three composite surface soil samples were taken
from the fields in each sampling points.

Results: The total concentration of Cu and Zn were 28.62 mg kg and 269.78 mg kg™ in soil
samples, respectively. The mean concentrations of Cu were 11.84 and 8.43 mg kg™ in rice and
wheat respectively. Also, the mean concentrations of Zn were 92.82 and 29.06 mg kg™ in rice
and wheat respectively. The Cu and Zn concentrations in soils and plants decreased in the order
of distance from the mine. The dietary intakes of Zn and Cu are estimated respectively
as 214.43 and 34.05 ug kg'day”' for adults and 199.6 and 32.17 pg kg day" for children.
These values were lower than the WHO levels for human consumption which are 40 and 300
ng kg'day' for Cu and Zn, respectively. The estimated dermal absorbed doses for RME
(Reasonable Maximum Exposure) scenarios of Cu through soil exposure were 9.44x10* and
1.03x10* pg kg day™ for children and adults, respectively. These values for Zn were 8.9x107
and 9.84x10™* pg kg day™ for children and adults, respectively. The estimated particulate
inhalation values for RME exposure scenarios of Cu were 1.4x10” and 7.6x10° pg kg" day™
for children and adults, respectively. These values were 1.32x10™ and 7.19x10” pg kg day™
for Zn. These values were less than the absorbed reference dose of 0.4 and 3 pg kg™ day™ for
Cu and Zn, respectively.

Conclusion: The hazard quotients (HQ) of individual Zn and Cu were less than one. The results
showed that there are not any non-carcinogenic health effects through these routes for
consumers in the region.
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