Cyr Tb wlabys

b S (St aSiagy

Ay Sloys fblag Dbeds 5 (S5 psle oKl
(\¥A0 (55 5 ,31) AFA —ADY  amio O o led (2355 Jl

Iran South Med J 2016; 19(5): 839-854

b ol O 8 (Risk Assessment) jas byl g cdide (wy y
30w 6 999 (sl g Ao & 3130 49 (539U WY gazue B pa )
T il ol de O Sl )85 e i e LT S5 oy Siasls ) L gd ) e
Olpl DI Ol (Kb p ke oKl (bl odSCtSls clames Cubligy kige 055
Olpl g b (Sby poke oK (Clig s US> Jaome Cdldgy pudige 055
Ulpl O O (S p ke oBils (Cdldg odSKls oo Sblig wdige 095 T
(VAN lin b pdy —8F/V/F s bl )

o AS>

3 S DLl gl 0255 4 2553 Grb 31 Kl s esgdoue 4 Ok 5 6T BB GBI 5 i S5 g ke
o Bl Slss 55 @YU el 51 (5555LaS S pamee 55 Laodu VT b palde SRl cplply e 15 g 3, 0,
2 6kl g5 95 b ol 05 sosliS S gz 5o T 5 B0 RS b5l 5 oS DIl e p S b el
3 S el (Sl n s Dbl L0k g 5l (S &S s Dl g

3 (i 5 5ln) sledd (Zliwl 5 (IS (9alS) (5 p Slom s dws dw 55 (55,018 DY guamms Slakigai (a B, 5 ol ge
Nl by g Sl 4 03T G, O 5 s ) ST bl g5 93 b s Bl gl 3 (e S 5 o JAB) (lo ge
(ICP-OES -Spectrum Arcos) i sslisl b dadsa 51 ookiw Sl5k gl Skl 5 kol oan ol o 51 oy 4505 TY+ Lo g
W3S 1 o 5550 e (55LT (sla,lle 5 5 SYslae L il sy gl S 13 LT s 4

YY/PA CQPNY) XVVIEY (SVIVY) PAND b jas o 5 p5edlS 09 S (e e g9, ke &S wsls 0L @b il

o3 §ag, of bodd bl polpe 55 o s 4 p S kS 5 p S e GAANY/HY 5 (/AV) 1/VE ((1V/4) YA LOANY)
SrSatar ssbay Kad o ol By, OT L oS o)l S s K Ol chale Asl e ()05 ST b sdd )l
Ol YL i3 T b edd (5Ll pole 55 48 Lals OLE ppiomen gl (P<2/00) ays S edalin el 5 of 51 5YL
VAVEN 5 G (sl 2/Y0Y s (sl (gl VIYAYS (555 sl /N0 Jldie 45 ol 03 gp bl 53 (THQ) SBus s oy 0
A SIS e sl

ST b e sl (5,58 SV pams 5 S s i SI6 4 (Sl Ol 45 disls 3L adlas opl Lol 1g S 4
S n A Dl 45 Lsls OLE s izmen Kt o bl (feni 25 ST b oS g 1 51 VL it 5 4 Sl 4 04l
i 2l b8 g ol 1 GV axe 5 s Sl 4 el OT LA o)lhe S game 53 DS S s S
N pame bl Of 4 axo 5 G5 Lol 35,5 5 G ) pon S Lsls slgniy allas ppl i ks o )l
| Joo 4 S He s,sliS

23 0l g3 S o550 (55,518 SN gz (K S 1S OIS

Qlﬂi gj.é,\.i).; ;J.Q..'Zj.g u"<"’:'}'—' r)l.:« NG ;QJ\J.@_: o dSES s gh:’aﬁ \;.\.Ia\.,\.é_ el U; gj.é,\.i).; #*
E-mail: e.hashemi@bpums.ac.ir


mailto:e.hashemi@bpums.ac.ir

Y40 g3 5 31 /0 o oladd /o235 5 Il

Cyer b /AT

5o 53,8 0 B CIS 5 e e g b
o Skl OS] 3 S JBS Ol sieas o8l
P A Sn s b anes Lol s oS Jes gl 2
S Lk o sl gl glaes sl b
Jele il p S 03 p 8 s s > DIl
22l (glwe 3 5 oosl b o os olde esle il s
Sl i S Slaes § a5 cale Ol bl L Q)
oS slohle s Sl 5 3 s
S den Ja V5 slaasn 5 0Ll e il e
o Sl 4 s OS5 Loalie
BT g S R C I NP G L R R W
S S e ol 1) e 5y 53 s se DG
00 cad LS 5 as, db s s 0 Ll e
R
Sl oWl el @il g @S
omad LSl e S Ol RS 5 Ll Ol s
A Bs e B glaslen b gos 0 sl Sl
3 as e O (g0l s DDl
PV ey Spe s ot bl Rl
Sl O Wl5 e QLS (V) el Lag e Dbl 5
S Oler 3 3 pedlS (6345 palie A ool
chle &8 Llos S 5,158 0L 5 Allowy)
oS olS Shst gl i 53 IS e pseslS (VL
S L L e codle ) Da Sy
53 p53lS mezs (1)) AL wxdls oS ]
Ol b5 ) el i il il 0 OlaLS
ol S 5,8 e s A s el cpl s das il
Q) 2sly gl o 55 OLS

OLKea 5 (Radwan) olssly baw s oS (glasdlas s
03 oS S8 e b5l sk 4 jme )5S

4o dle

T B R N R s
Span 5 Obate bl s SIS GG la, S
w ol Slge OGhas il e Sl e oSS
Lol e Gla s 5 el 51 S Olge
) ko e s sla S350

Sl ey Of @ o3l S ©3)lsm on e 3 S
Ll S Db 4 I slse So T il s
gl o e K Dl U 5 S5 (T
il O Sin sy okl p 550 05l50n 05 3l pe
Gib 3l Cad Sae OlaS Sl (F-F) il o3y
S ke mbe pl s WIS 3l cabie 51 ol
Slages o3 eslial 3)50 glend 3lpe =Y S )
oslinal 3550 fluy 5 Gy b (Dl =V (g5 5LS
5 G (hutiay Go b Y e sl Gl
S5 s sk ole (ludss WS 5l (V) Cay
€35) Sosre DI es S o Uy M e
Sosrore 3 Gt 5 ol R (Gmn 53y WIS
55 el (ot 5 opr 5 pondlS o Bas)
4 e oS polde )3 s (S b DL sl
S5 e b sl e b Sl YD
53 A Bl Ll Sl g Dl e
w S L 3 aS (Glme ssd 5l K Sl G
203 e DI olE Blge JEAS CBpme el
33 s S am e S el s cpen w
D58 A il D e A sas oS S0 5l
TTCT VS I SRV S
S8l KA L g o3 S JFE O L3 dipd OB e
oz 5l S nsd S Jle Olpe 4 s s
@N) 55 Uy 4 arly 0L 53 pgedlS e

Co Oy glad sk 3yl 5 Shes roman AL e

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/

AN 165,58 Y guames 3 S S50 Clale

O 9 L3 ood )

5 b g5 Sl abayy) e s Gt Sl
ol 8 Wil e aal )l oy ool
Ll s b (osdie o)y O @ amio 5 (54
52 $5ulaS SN g ol andllas 5 50 anelr
oy g s 3l S Male py Olgd olse
& b asyie o adllas pl s LA (g)ls 4 sal
g5 3 3 Az 03 s peeind 2l b ek b
Cer A ol wbisy, of Loeas ol
SBsk s Skl ST S s s
5ol Bug (gl paisel 5 U3 S s S eslind
5oekd e JKalesl s ol Sl oole Oalo
P g edd esls iy et e T L o Bl
ol gome o8 as sy O @sad 53 gl 5l S
b oods codls o of lad gai s Coils o Of &g
S Sl amps =Y ey 55 Jlsy s 3T Ol
5l Sl e kS 0t
S (AUQUIE) S s lagssls p 4ges SO dan
52 1y 5l S 5l eslinad K5 SV i
Sbt sad Fr (o goms o5 A3 Codls y Sbt 450
S e plaast IS (gl paised Sl dm S Sl
Salie slpe Kos 5o S s Koz
Sl sladise skile BL 5 odd Gl ad sl
ilosl & 5 ol Gl5 ph gas o st glaanS
bolsee Sl gladgai o&islasl L5 s esls JUz
V'Y Seas ;\Jfgzjl.w a=ys Vv gles gy g 0l
L slacSl 51 b sed OF 51 das s § Sis el
o lranS 55 s eld els jpe (g te e Yoo LB
L3S oy T ol by s ase, ol
ey aw Jold edd Ol (g5,5LiS Y same
Shite (oS 5 gl a) S Sl

Goo 6 5 a2 8) Gloge 5 Gly 5 wrioaw)

Mae op i Gbls glaul 5 08 L3 5l (S
L g anlllas 550 OV a5 5038 5 o
Ol s & laadllas 55 O 5 les .(\T)
Ol (63,5LiS SV gams )3 pgadlS 5 o Bl
Y puames CLEL &S W53 S sdalie 5 dizstls )y Olgis!
95 sl andllas ol 5 edd (6ols s ges (55 lES
OVF) Xt 3510kl 5 Sl d 5l i 5 sSike 5U
R e S G G O 5 (53 e
0 ehasn Sl 53 Srge S S5l s
DMe oS Lo S 158 5 Al ke e as
YL s A 5l eds Sl slad sad 53 e 3
DSl 4l & a5 U 3y ol LU O0) 03
Sl s 5 Wogn 53 8w Sl5h 3Ly (Sl
53 350 ol 53 (SA Sl SOl S5 50l 5 s
o ol 5 (glasdllas o 05SU 5 ol 54 90 O !
rl Se cpl ol ol 4 S5 planil 3 Ol e 3
A gl s e Sl Cll ) el
Eolr 2 Gousles SVsame o el 5l 3t
A3l e b g5 33 05 3 Ol gl

S ol ade i SGOOLL b3 &S el el
N pams S3Jl U8 6l es ool s
58 e g3k

b 2y 5 5l

aalllas g canlllan 5 g0 sl

i —ios a0 adles oyl
\ar b s &S il (Cross-Sectional)
ot bile oS Sl Sl sy e
SN a5 S5 5 5K g3 S e cpsedlS
=) ase g 0 53 o Bl ed polie 5o (SHslS

a3 wlbs sy Ol L bl -Y e ST L sl

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/

Y40 g3 5 31 /0 o oladd /o235 5 Il

s Sl slslibal Loy LuS Locslg
A sl (Ol s Slallas b piean

A b5l 5 oS SIS 51, Sl s

S oS Sl Sl w3, S3l,s el S
(1Y) 4 oslizal 5 asles

ol ys e

Cmetal X Cfactor X Wfood

DIM =
Bw

sl s ol 5 Daily intake of metals (DIM)
35 e ol chle Cmetal s,
(/0A0) ks o Cfactor (oViams
5 Sl e 4l b st B ae Ol WFOOd
ol s ke @b ol $oow 035 BW
oolol o Ol alisy O e Ol asllas
Ol s Ol s g 5103 YO o aslidcs p 5 58
Bl Ol S 0 O35 e R3S e 22

a8 kS s e S LS £0
S e Sl 2L R Sl et Gl e

(\V) L ealaial J'.’.) A.SJlJ.A )‘ Lg))jL;S QYJM

THo < EF X ED X FI x MC < 10-3
Q= RfD x BW X AT

(Gda b y,s) THQ o s«
(s ot EF (Target hazard quotient
(S b ckle MC (s o5 ED
Sl s b AT 5 Jlas 53, 55 RID

Cslaly Ol 8

bl 5IGT
wlllas ol 5l Lol glaesls (bl LT cogr
Sk golel OF 3 K Sl glac kil il

oy A Sl Wl ¥ dpame ¢80 a5l sy

A3 S 15 0 ged Y gas

W sa5 IUT 5 e (g5 Lmoslal

Sy e s ald (gslaer ladi s
Sl bl 5 Slilesl el S 5 ol (Sluatn
cr)JS e ur),:ozls uuﬂ) U’Z’<"““ CJ\JJ.‘B g;.Ia.LO
L sl Jlast o lesl 4 (s, 5K
Sadpslasd L3 5l Blaw a4 a5 L caddlan ol 5o
cele FA JISU;- Lmuy... cdj)_}uﬁs QYW
J,:Jlj 9 6)'L~eJLJ 340 CJY}M QJ»:Q- )" da
;J':Jj) “ oS LS)}T@"- LQLQ‘U}N Js...:ﬁj§ )‘j§
Aol oSl Sl bl L5 bl 2e
0N lacd b SIS 5 el 5 S5 s
Bt :ljfdﬁl.w a= 5 VYV by s 5 el —an
JCP-OES -Spectrum Arcos; oslial L
@Sz 055wyl 51 oy -3 plonil Ladd sad LT
SaS w5y sole Osl 8 S
S aw boond ilueslel ladsloee 3 i 5,40
o 6;5)‘5“-: L 3 BN
sSeslul ICP-OES  -Spectrum  Arcos
Sl gl oS ol jasids u= .(V8) L S
S e 3 5 el o 058 S
A% 9 h/h\ “/hh\c ‘h/ha /v A ‘~/~~9
ol 5 bl e ELe 2SS e S L
5heslinal by delys D15 g O o ool Cowsas

2 A S s e b e slaslle S

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/

A ] 65558 Y guames 3 S S50 Clale

O 9 L3 ood )

Laasl

ol of 5 S s K ol clals
}L;)L:JL;\J., sxlial 3540 ufjbwﬁwobbcﬁblo
S oes bkt bl gl Sl ines
S I B PR S T (I P 3

Ol 0

Siales SPSS i5 e 5 5l (65,5liS oY ams
S esls Oogs o j oy 5 g A exlina Y
o s bl s eslizal Shapiro-Wilk s
s S S 5 e anllls sse (sla el
sl b oy cer ANOVA oo
Gk yai 53 K Sl Clale Ol L caliss

A3 S sl anlas pl s ol 6);@}.

ol ol 3 ol 3,00 (b 5 p F5 5 ST 5 (oSS 5 p 8 ) S s i I3 il Kk (V s

ab_,ﬂ dué‘u‘,‘;}ojﬁj g'jlgaJ..ﬁ djlﬁi

3 ] 3 - S, = .

b o Y 4 3 ) 3 3 3 :
L2 i 1 o 3 a 3 ) 3 Ao R
N5 Iy ° A a Do) = .

DX o2 23 03 3 3 FAE S-S
g T e T 3 2 N o) 20 M
ERR 2 3 3, b < 5 '
9 3 b ? 3 L

FANVOES/) FYVIEV/A Yo Yo AN\ VTV /A VA/O¥EY Y/ Y Y. a5
YVV/EYEYY \48/\YEYY Yooo Y YY/YYE4/) ANYYEY VA Y Y ,§~n
YY/SAENY/N \VAREA7A] Voo Y \V/EEEVIV 4/YvE) YO N4 Y o
YV AEA/N Y \V/eakyyy Voo Y OY/YOEN /A YY/AYEE/YE 00 Y o
V/VEEe /0 V/AVEL /N Y Yo V/EYEY /A AZAREAVARS o Y C'}?“‘LS
VY/FEYN O/AYEN /Y Voo Y Yv/vatq/q VY/AYEY/YA 70 Y S

g DS gl Sk s oS ol chl
ol b ol sl a1\ Jd s s eslinud
5 el ps S e R sy Shle i
VAP YVWV/EY ((FVIVY) FAND o 5 45 o
5 G/AV) AWVE (VY/2Q) FYNA QATY) YY/PA
2 S a eSS e S ke OAY) NY/E
st 5kl gol5e) wliag, ST Lsdd (ol g5
St s K ol clle sy (w05 ;.jbl
ssbay Lsg edd el Wby, ST LS el
i 2l beds (bl gl 51 5V (o Satr

(P<e/00) ws S ssaline

65)}% QYMJJ“Z’;LAC)‘}UW

bl spd e edalie ) Jadr 5 &S sboLs
Sl os e s el S e 5K (S
S i ol s Hsba LG 4 ob}ﬂ P
Sl s (P<e00) il oy eSS ;.j
SOTIVY slie b gas b andlae 5,50 (oS
e ol Ol s e a0 85 S VAOY
wly bl iy s ol 5 absy, OI L
Sl gy Sl el el s
SLCBl L psndlS 5 G R o oS
CAAYE) YYXY C(VY/AY) YV/YA (YY/AY) OY/YO
A n eSS (FFV) VIFY 5 (Q/YV) WViEE
D wbss, Of b e ool ol 03 e

b 1A e slres s 5 ((se 25

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/

Y40 g3 5 31 /0 o oladd /o235 5 Il

VL slas glhls wlbts g,y ;.j L oo ool
N VRt S V% | VIOV S SOV 1 E O S

(P<e/00) disyr ilods (LT a5

N o (gl J;.w: ol cble sl
Ll g5 55 polpe Sl &S cilia (5,5LS
53 Lot LSJ}TC"".' e 2l by alesy,
sl cpl 53 48 Oliman ol 0l 03,51 ¥ Jur
e oS bl 5 S e salie
el 0l 3518 S S 4 S5 5l 4 o

0kd 55l gl ol s Bl S8 Slom s 53 (p S GhS 5 0 5 Jes) K DIl ke Kb (Y g

o3l G334, 5 s 2l b

} . 3, 3 2,
3 . : N LI
Y 3 Y 3 N 3 Ny E
4, 0 3 n 3 ¥ % N 29 \\)’5
}3 . 9 2 !
).
Sles oLl glse
VANOEVNT  YY/ATEVAC Y/ VA AEAD VYYEAY EVEEYYY  \BYEYA .
FRRHES
- _ AN Zn
Lz bl gl
SIESENY  NYEYRVYS  UAEE YYVES VAR YYENS VARG ’
RO RD
Clbets bl gl
A8/ SEX/0 0 TVAARYYY O YANVEVEY  \YASEGAD  STFEVE VAYEINY F/FVEAY ;
R RHEPS
- , AN Mn
Sl bl polse
AVVEEY e YVVWEVEY AAMNEVYE EESYE YEVEOYA VDAR/AY YRTE/00
SR
Ales ol glse
ONYEYYD VRS EYAEGYO  YAVEY A YsEYY  oeakgYe OAVEYYY j 3
FRRHEPS
- - A Cu
Cllhels bl gl
GAVENY YN SEYE Y/EVE/YY VEAE A4 YAV NG YSVEYYE YR
RO RD
Sles T glse
EVEY JOfE/ Y JYOE/0 NsETN NAETYN EHEGO YA i
FRRHES
- _ AN Cr
Sl bl polse
VYFE Y YYEF VALEY YSENY VAR Wi JVRT-SRVAL & VAR ¢
PO RD
Clbets bl gl
OVE/ O V/VWESAY YSEE AYE Y YR DALE LV AR LVEIN B
FRRHES
. _ AR Cd
Sl bl polse
AYEY JOVE/ NNEY D= \SEaY IVZLE VPR BERVAN = VP ¢
SR
Clbets bl gl
YAYE 4 S YN Y/FAE /WA VVPE Y V/Yate/ 4 VAECAY A OVE A 8
R RHEPS
B 3 AR Pb
Cllhels bl gl
YEYEY O YAARNO Y/AYEONY VA\QE/4q /AfEe/y VORE DAL SRV & VAN

R0

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/

AFO [ 65,5508 oY pames 5 opfon Ol clals

CJ‘)&«A 9 u‘;dﬂ

33 i ol s ol eIl Gl O &35

.gL#:‘aJ,ieJJJT\ JQQ

EZn mMn ECu

T

aj piell g lol

(03305 1 3 o) s 1318 UL
.

gals zlia! fuis

el R e B

Sl el AzeT e Jald

mCr =wCd mPb

RS U P P

(03305 1 3 olos) s 16 L2

aaly Zload ol

B e N £

(s30T 1 0 elos) i 1318 L2

(33305 1 o) s 18 L2

Loodd ol gl 5l ek LS)JTC‘*’.' Sl e

A HZn = Mn mCu
g s 23901 0T (5 )1l

[

T

¥ I I

e gl e Gl eeeies axgF pew JAU

mCr mcd mPh

Sl as 229l LT g lal

s gl B

Gl remioaee azg® s Jald

woslabing, Ol g s bods ll pole 3l ol (5 o Sloms o STt Slaisn 53 (o S5k p S doe) (oS S5l clale (V 05

RS PO RO

ST Lets LT ol 53 pn e o 5V 3
2 sop 3Sea byse gl ol ea s albtss,
olie b 8 5o il (65)5LaS oY s
Lot bl gl gl i s 5107 5 AVVE
b cble o riy geeins o oa s by,
i a8 Sl d il esls olansl s sy
Sly xS oIS lanl 4 bye cse chl
S grame nl e 35 o o 5 e JA
S 300 5 SV sl (WIS 5 5alS) (S
Slroge 5 Oly 5 i) Glods oY same

(P</40) wzdls G Jils 5 4 55)

(Transfer Factor) Jusi , g6

S el sdaline B oy a4 55 JKE ol s
Sl el ngﬂcq- Vo s oI5 chle
SV K e el albtss, ST L &S ol
chle Wi bl wes s ol S Kl o5
22 (5S35 05,8 o) BOb s (S Sl
Sl ol 5l et oslaer SN g sl
S glinl Gle s ey 2l boed
Pb Cr Cd Aol e ) Csea eSS 4 i
Co e Wbt ST L el ool gl s 02
BE UQ\LJM wi..w ol RIEEE cble (J—LJSYL
5o osls olantl s (65,5l SN pams dan
}:MWJCW‘ ‘VJS 5ol 5y 5 Uﬁ.a.»lScJé.Lé
S 5 e Sl Sl s o ps S L

Ay Sl oo D s 50 03 g oS A

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/

Y40 g3 5 31 /0 o oladd /o235 5 Il

.J\A.ﬁk;c dl..:.a b

j)ﬁ))@f&w&‘}u JUsl 5 eS6 slie ¥ J g

i 2l a5 Wby, O Leds ll gl

030 GlEsg, 5 s ol b skl s 4Bl S Slow jew 53 i Sl J) L g6 (F Jgue

M . . . é 0 aAla . . /. -
O e AL B1%) SR s e JAS ST i S
AL Vind ey /4 /0 Y Y ol 6bts gy T Lot 5l gl
- , Zn
(AR +/YA A QANG /0¥ oV A o el bl bl @\)u
) AN A /0 /ey v /oY ol 6bts gy T Lot 5l gl
- , Mn
/%0 (AR AR /Y /Y U4 AN ey el bedd ol @\)u
aYs XY Y /4 Y NF A oxll 6l gy T Lot 5l gl
- , Cu
QAT (ANG Y fA (ANG Y +/YY o el bl bl @\)-.a
/N /N /\ /N /N /o) o/ PR Jpaqu@\f
p P Cr
/Y /0N /) (AR /Y /Y /e ﬂj)&jgll{a,\;é}ﬁ!@\}u
oYY Vo) A Y Y NF Yy oxll 6l gy T Lot 5l gl
) - Cd
10 OV Y VY A N 0 e ol bk Ll gl
YF s /YY AN N AN Y ol alts gy L st bl gl
) ; Pb
/%0 /0 YO Y NF Y A e ol bk Ll gl

yhlS PLENEED) u('/‘ﬂ) CLJ.«.«:‘ DL e u('/VTi)

A b5l g e Sk 51 L, b s
e Gkl s Okl s VLS,

.w‘aﬁabjji\‘ djk))&j)jusd)ykw

olie si e etalin Jade ol 3 S boles
Lokt (ol b ot (olal gol5e s Jlasl s
RYZR BV VLS SV) 7 NSO SO Y PN
i NN =Y 5 AASY/VE /e o /rm /YT
035 e 3 0503l g S e GRS S
JEst H 86 slie o niog @b.« LRI
OF 3 A 5 350 (V0 ¥) il s paeasls a4y Ly o
ghinl 3 sy (TP 58l s FXVRNS g

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/

MY 165,58 Y guames 3 S S50 Clale

O 9 L3 ood )

23 Goys3 352 63l 4 p S s e » DIMD(Dally intake of metals) izl 6155, <dbys Oljm (F Jgar

ab}ﬂ YN R YTS) ;.ailg‘_;)l:.ﬂjb sl cliS Ol e

ol
4 . A é . s . .
» gl » Sk S xS e Ja w, PP _
AR ey YRERA S TA eV YREARE ¢ T ol Gbts gy ST L st ol gl5e
: ; Zn
eV EY v/ Yqy v/ev A WeeaYe /o ¥ I\ as /eeaYY ﬂ)ﬂ)%"@““ 6)":11@‘)‘
NEAREYN NIYNL YA Vv YAY e\YA VO AL N ol Gltag; ol Lok 6)‘:—:1@')‘
- - Mn
VOAT AN VIR AR VERRTS eeevE VRE Ao eV s Pl edd bl gl
/ey DR VERRLN el VRSV RN /YA a3 )l ails s ST L sl )bl l5e
- - Cu
e gy RELD RN Ve Yy Ve SA RN /e i ol el 5)1_31@\;_,,
REERR) IEEEAN [reee0 VRRERNY ey ARRAR VERERY ol Gbts gy ST Lot ol gl5e
: ; Cr
Wreeeg Vevead vjevaa¥ Wreeeg VAREKS Vevaay AR ﬂjﬁjg|gﬂuéﬂz_jl@|)‘
ey ey Y Veeaay NZEEEYN Y eeyd u)ﬂu}';;)gNa.\J 5)1,31@;_,,
B ) Cd
ey ey NIREEA e ey NIREEA VAL ﬁ)ﬁ);‘,wbuéﬁ,ﬂl@\;_ﬁ
ARRIZN [veeVA YRR /e YA /e YA Sreary DORAE ol Gbts gy ST L ets ol gl5e
: ; Pb
OV e/l v ¥f VIRR 2 Ty Yy VAR o3 b el bl ol

VY e S 5 YTV 58 ¢l DIM i
S THQ s by e 5 5818 03 55 &
wooadl LlE slge ot L3l gl ol 5 SB
Sl gy THQ Ol a0 (S ol3le
Lot (ol gulpe (5355l Y pamms b e 3 o
ol gl S A S a5 a5 5 Wb, <

Sl 0l a:)ﬂ() J_}J}- BE QL«B:A

Sk 3l oK Sl Cals Ol sl Ol o
L eas ool Eole 5SS pame 03,
039 Syl uﬂ;o,\ﬂ: 6JQT@|J-,¢)|JJYL’ $lts g,
C)‘JA L 43‘)'_5) k:a.éli)b U‘j:" Jiéu.d k-v:::;? k:a«w‘
Cd Crisy 5 oysw aalisg, ol bodd g L]
$35 & 2 DIM Sluis - 550 Mn 5 Zn Cu Pb
e /eeYq w:.uls a/reNf B /oY

JJ:YL’ 9 o9 CLJ.w‘ BEESESRSL) ¢J§&ﬁ~/~~~\/ﬁ

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/

Y40 g3 5 31 /0 o oladd /o235 5 Il

Wl CiS Slow e 43 e ol 36 (Target hazard quotient THQ) Guas jlas o o Ol (0 Jgt

aa‘,ﬂ Glsg,y 9 Sedp) *.j L t5JL:eT 2?

ol

»E gl »E ok Gieee S e JA “,p s _
AT 1avY VY 0¥ YWY A VAL a3 )l ails s ST L sl )bl lse

P - Zn
o/+00Y AN /2054 YVO /4100 OYAY /oea¥ e 2 bk sl gl
V/EVAA Y/A0V+ Y/YF Vel AL\Z V/FAYA /£44) a3 )l als s ST L sl )bl plse

P p Mn
SINTYS YA AARE YYOF Y500 AV Y YV s ol bedd bl polse
JFYAQ /¥540 JYVEY A VYPAA LYYSQ VYV a3 )l ails s ST L sl )bl plse

P p Cu
/AVAA YT 1SV /+40) +/148A VSV fATand e 2 bk sl gl
ARRY A AR eesd AR oA Joery AA)JUJBUJVN.MJ&)L::T@‘}‘

p p Cr
een¥ een¥ ey een¥ ey VARREd Joan¥ 31"’))‘3)%’“““6)%‘1@‘)‘
V/ESYO FOFVO IEFA YYE /AYaf /VEON VA YWY a3 )l ails s ST b sl )bl lse

B ) Cd
YTE V/YAYS YAYS NOFY SEINN JYTY YYE s Dl ledd bl g ol5e
Y/ f YAV \AARM VANY CJAYAS V/+QAY AFYD ol Gbts gy ST L et syl gl5e

; ; Pb
V/SAYA 14V AR VNVEEY JEAYA FEAY CEEAS s Dl edd bl gl

OLas 5 (SINg) Ks 5 (014) w5 0,
Sl chle oS Ws S sdaline 58 (Y4) dm s
BB Sy 5 0341 Glawliss; Ol Js K
TIPS YT CNI I ey
Spd 3l andlas opl ys el (g Se3lll K S5l
emmen (V) Sl o35 ;S FAO Oljlu s
33 S 0L 5 (Sharma) bl aslas s
S Cdl ods SIS 55 Yede 5 Yeof sl
byt fa el Ol o b iS5 0 2t
Lglled 5o mld ul 5 el oa g psendlS 5 65 &
YL clale (Y 5 Y sl L3 ol adlke
s 4 W5 e abis s ol O s S Il
D) o Wby 4 s 5 e Sl Al
33 o ol chle sl il ol s (Olws

4 by THQ 05 0 VG )50 655 55 8 3
308 o i OF 5l e 5 el 03y 550
[y 91 ‘_;)sz @‘}AJ) el )\j;; (j;j‘_;j) (e
ghivl s THQ Ol o5V s T L
D o Ls‘j" \/4\\\‘\ 5 o (.5‘)" '/Y'Y" ‘tﬂ:ls

el ol 55158

Sow

chle 55 e edalie V Jsds 3 &S sboles
Sl os e s el S e 5K (S
Sl i ol e Hsbar BB 4 e )l wlts
spammn e (P/00) Cl s py foes 5 O
s (Rattan) o1, (VA) olsl s oL

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/

AR 5,5LaS Y guames 3 S S50 Clale

O 9 L3 ood )

SISl s ek 3,05 Alagy nl 4 s 5 e

NGSUH S W-J0 ¥ 5000 [GH] E S YUY ol sl ol
ool wlsy, o b ws Sl o3 p s ol
ok e iusliS SV e aes 3 LS
5 Sl 05,8 5ol Lyl asll el 5 Slme A
Eolye a8 $5uslS SN game o 5o riames
sy ol 6)}15:«}. s 2l b edd b
ol A Sl plial Gl s b e pels ClE
G 330 93 el 03,5 bt Ll apsle]
CosliS NVsame aes 3 bl o Sike
39 3l oll g5 53 a pulse 5l el sl
Gb 4 ST 65,5 subs Lal asbl el
S8 N pame s O clale WHO 5t
53 o L edd bl golse 3 (IS 5 alS (Flin)
Jsd kB a5l e ;.j 5 alssg, ;.j ¢
2> SV ady 250 5 Jy Sl 08 55l
G g el 5,5 5 3l 02 g
SosliS SV game S ladand S ol ol
me 5 o L oS Sl 5l 5L sl
e I s Sl e esSle (TR) S s
S NV pams o T chle & 1 easlis 5o
s s il e SV e a5l 2
21 Gl S (Sl 5 sl s
@\}A AL e Y gamee ol ;;J'-’ sbwd <3,
S Llas S5 gl s andllas 5,50 (555LES
Sl )8 5 mls 5l pedis o el <l bl s
sl sl mlo ol S cal @5 1
S sl g 52 o saray S el slaet Y]
Gib 3 e 3l e Lt VT pl S il e (5500
S0 2 Seadl Sl & 5 o lap S

g odd bl Kbsy, Ol LS o)l St
ST Led bl ol 5l VL ¢ Satnr Hsba
ey opl (P<e/0) 1 S sdalie el
5 St Sl Sl a4 LS e
clle gl el bl g ed glolly,) e
o s s A 2 eselS el s 3K VL
b gl alay, ClL L e bl 4530
Ll e andd opl o dd edalive (e ) o Lol
ol il wdpm S Lt 558 Sls e«
Ol Clle (ol sy b ossd esls bl adkete
Slrme e3gdome Sl as e p8 93 A S o S
el 03,5 s S gl Ll el
by oS Dl pslle Sl 5 oL glacuis
e gl S wal Lle LS s 5 Y e

sl ol S s Ol > 31 S
Blg e AL @ el ST L gl pole sl
S pled 555 Slaosat 53 ol 4 e
SV game b S S5 L Sl 5 0l
Sl pl sy Sl e o 4 50U
Ok 35l5 DB pae Giob 5l Dl 53 4Bl e
Qm@ﬁwgibj\dzﬁ@gﬁuou
ST OTY0) ds S e leiie il
N opsS s oo SR s Jw ol
Ly slp 5l s 5 Al e ol Glacy S
e Wl a5l i 33 5 onl b s Al e
Sl OV 5 Y)W e e o g slacad
oy sl OB bkag S bl Lol
OlLes 5 LyLs (Khan, Liu & Muchuweti)
(YE=YA YY) wibe ales s Wles S 5,058
ol 0 Lk e ol wbtag, ST L &S el

Clas &S Ls g Ol 4 ) clja{‘_;\‘\.;l;'-;j) Cowd

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/

Y40 g3 5 31 /0 o oladd /o235 5 Il

e b /A0

53 JUEl HpSB sslde s DVl s e b
Sl & Ll o e 555l SV pame
o2l s 5 3y ge aoyge SUE s K s
ol o oS Sl Wl (F) s
Sbt Sl ol il @by, O Lets b
DSBS e feeed L Sl buy
O o 5 PR o el sy e J
Solsbae Sl ghils calie (65,58 Y ams
s Dl slize plil (P<00) sy
P $5S Jpame p5 SO il sk S

(YY) 2l Sbe 51l 51 slize Gl Ol e
Chle oSl om y DIM e adlae ol s
Ol 5 S3sliS dsams 2 3 Lol (50
35510 el A8 55 05 Jpams g a O an
5 S ol adles 55 DIM Ol (YY) 0
D s T 03 35S 45 Sl S s sl
Gl ol 518 e g 3 Olapls 5 (YV)
adbie glp S WAL e g plie wlie Sy (7Y
Ol o s (OA) Sl o 55158 OlusSL 5N
Sy Gl;.&..ﬂ\e.laﬁjz andlas ol 5 ool CsL s
A Sl 3K a3 pals O 5 e
Bld 5l sl e3sdmes 3 3050 4 5l DIMS
LU K THQ xsls 5 USEPA 5 ke
S 4 o3yl e lge e b5l sl clis
2 5 550 sl THQ Olge il e 5
5o 1S ) (S n siosliS SN pame G pae Sl
N ar S 55k Slp ramen 5 45550 53 o (Zland
5SU al Ol copl s ede el 035 YL Y
J 5 glial palS SN pams 53 0 geslS sl
et Olage 5 cl aiy Sl ol a1 e

ot g o S el 53 S 3 e
GVl e slacisy kS Yo s s
Slaed VT 5 ol 55 13 ales 8 5
VL Gk S gl pl 5 S sl
Sl Cel 5 sdes pilp onl A Skl
N gams 53 Sl Clle s S e Ol OV s
Solal wbiss; Ol L aS el Sl el 6)}75:«?.'
i 2l oS s eilie 51 VL W e
Sy SLIS LGl 53 s cnl Ll ol
sy 0L 5 (AL-Qahtani) jla=all 5 e
otz arugula 5 Jews mallow  $ . ol e

() Wlazils 1 58 clae oz a5 Lsls
S a5l K Gl o alee om Jlaml  SB
4 LS DY e Sh S 4 S S
el das 13 G me e 3 | 56 0T Sig, b
5 S plerd S5 Slo s ki ) sSU
3l PH s o8 5l Sy Slom e i S
5 S JT Glsms (sl ol b b Sl
o Sl Jusl L SB ! oedle AL e o b
GBS B P > el oS Wil e ele olS
Al e oHE slpe Gk ) S Sl L oLl
S b IS S s JUEl L sSU e
(o i3S OT 3l 5 3 gl g8 5 2 0o
rl Lls L3 e Sl 3 ps S s sas 5SS
5 (Gebrekidan) ols,S bl Lzl
adllas 3 Sgpsb 4 Wi e Gl s 0L
Sz o JUEl 586 S Wles S 2158 o5
Mn Cu Zn Ni Cr CO < me S5 5«
S5 5,0 esdle .(V8) ol 03, FE 5 Pb Cd
golye oo JWEl 5 psb slie sylse 2l 5 edd

o (5olT ole 51 VL wlng, ST Lsdd ool

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/

AN 165,58 Y guames 3 pSims S50 Clale

O 9 L3 ood )

QELS e madls 15 o0 5 Sl e
4 aS Wl slgliy addlae ol e L atils
G e 5 St Sl s Sl G Do s
S iSOV LT O

.J%T‘_}.a.cm_

S8 g ol
oAb ol 53 oS el haalllae Jols iy
e OWENTIC 3) oled & Slidss
oy bl et (S psle RS0
ol ol e G s Sis Cole OB

bl o pDlel oSSl

é\.:.n.s\.&.?
oo WBus s Lwy Ble ool &S =
Ol s S

References:

& S 4o
e ;;jﬂ Olsee a8 Wsls OLiS aadllas o) (glaasl
ool Ol Loeds bl Sl s S ol
CTLaS sy (Sl VL s 5 (5 d Sl
DB el g S bl Geeins
Mg ) Sose & Ol g8 8 A 0
i &S Olaees MN 5 Zn Cu Pb Cr Cd
Loodd okl 65slS Y pame 4an 3 A o0
Ll alel 4 s SV pslie lls wlagy O
P<e0) Wheas bl weiny of L&
03 G ar s w5l (S @iosliS Y sane
Olyen 15 d5l5 (Sl gun 5 (glods DY jmmms b 4l
Ul 5556 Ol Grzmas 5 (S D3l man
g5 ol o N pams 4 S 3l K o3l

A s 5 Lo 6 YL alas glyls Ol e

1.Fries GF. A review of the significance of
animal food products as potential pathways of
human exposures to dioxins. J Anim Sci 1995;
73(6): 1639-50.

2.Movahed A, Dehghan A, Hajihosseini R, et al
D. Evaluation of heavy metals in the tissues of
different species of shrimps collected from
coastal waters of Bushehr, Persian Gulf. Iran
South Med J 2013; 16(2): 100-9. (Persian)

3.Abedi SZ, Khalesi MK, Eskandari S.
Comparison of cadmium and chromium
bioconcentration factors between scaled and
scale less fish species: common carp and
sutchi (striped) catfish. Iran South Med J 2014;
17(4): 695-705. (Persian)

4.Ereifej KI, Gharaiben SH. The levels of
cadmium, nickel, manganese lead, zinc, iron,
tin, copper and arsenic in the brined canned
Jordanian cheese. Zeitschrift fur Lebensmittel-
Untersuchung und Forschung 1993; 197(2):
123-6.

5.Ylzbast N, Sezgin E, Yidirnrm M, et al
Survey of lead, cadmium, iron, copper and
zinc in Kasar cheese. Food Additives
Contaminants 2003; 20(5): 464-9.

6.Gogoasa I, Rada M, Parvu D, et al. AAS
detection of heavy metals in sheep cheese (the
Banat area, Romania). Buletinul USAMV-CN
2006; 62: 240-5.

7.Reilly C. Metal contamination of food: its
significance for food quality and human
health. 3 ed. Hoboken, New Jersey:
Blackwell Science, 2008, 436-441 .

8.Merdivan M, Yilmaz E, Hamamci C, et al.
Basic nutrients and element contents of white
cheese of Diyarbakir in Turkey. Food Chem
2004; 87(2): 163-71.

9.Ayar A, Sert D, Akin N. The trace metal levels
in milk and dairy products consumed in middle
Anatolia—Turkey. Environ Monitoring
Assessment 2009; 152(1-4): 1-12.

10.Zohrehvand F, Takdastan A, Jafarzadeh N, et
al. Assessment of Lead Contamination in

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/

Y40 g3 5 31 /0 o oladd /o035 5

o5 b /A0Y

Vegetables, Irrigation Water and Soil in
Farmlands Irrigated by Surface Water in
Ahvaz. J Mazandaran Univ Med Sci 2014;
24(118): 225-30. (Persian)

11.Alloway BJ. Heavy metals in soils.
Edinburgh: Blackie & Son Ltd., 1990,
278-283.

12.Kabata-Pendias A. Trace elements in soils
and plants. Florida: CRC press, 2010, 162-168.

13.Radwan MA, Salama AK. Market basket
survey for some heavy metals in Egyptian
fruits and vegetables. Food Chem Toxicol
2006; 44(8): 1273-8.

14.Mohajer R, Salehi MH, Mohammadi J. Lead
and cadmium concentration in agricultural
crops (lettuce, cabbage, beetroot, and onion) of
Isfahan Province, Iran. Iran J Health Environm
2014; 7(1): 1-10. (Persian)

15.Samarghandi MR, Kari MM, Sadri GH. A
study of hamadas N vegetables heavy metals
irrigated with water polluted to these metals,
Iran, 1996. J Sabzevar Univ Med Sci 2000;
7(1): 45-53. (Persian)

16.Gebrekidan A, Weldegebriel Y, Hadera A, et
al. Toxicological assessment of heavy metals
accumulated in vegetables and fruits grown in
Ginfel river near Sheba Tannery, Tigray,
Northern Ethiopia. Ecotoxicol Environ Saf
2013; 95: 171-8.

17.Chen 'Y, Hu W, Huang B, et al
Accumulation and health risk of heavy metals
in vegetables from harmless and organic
vegetable production systems of China.
Ecotoxicol Environ Saf 2013; 98: 324-30.

18.Mahmood A, Malik RN. Human health risk
assessment of heavy metals via consumption
of contaminated vegetables collected from
different irrigation sources in Lahore, Pakistan.
Arabian J Chem 2014; 7(1): 91-9.

19.Rattan RK, Datta SP, Chhonkar PK, et al.
Long-term impact of irrigation with sewage
effluents on heavy metal content in soils, crops
and groundwater—a case study. Agriculture,
Ecosystems & Environment 2005; 109(3-4):
310-22.

20.Singh A, Sharma RK, Agrawal M, et al.
Health risk assessment of heavy metals via
dietary intake of foodstuffs from the

wastewater irrigated site of a dry tropical area
of India. Food Chem Toxicol 2010; 48(2):
611-9.

21.Ayers R, Westcot DW. Water quality for
agriculture. Circo Massimo: Food and
Agricultural  Organization Rome, 1985,
112-119.

22.Sharma RK, Agrawal M, Marshall FM.
Heavy metal (Cu, Zn, Cd and Pb)
contamination of vegetables in urban India: A
case study in Varanasi. Environ Pollut 2008;
154(2): 254-63.

23.Arora M, Kiran B, Rani Sh, et al. Heavy
metal accumulation in vegetables irrigated
with water from different sources. Food Chem
2008; 111(4): 811-5.

24.Bi X, Feng X, Yang Y, et al. Environmental
contamination of heavy metals from zinc
smelting areas in Hezhang County, western
Guizhou, China. Environ Int 2006; 32(7):
883-90.

25.Kachenko AG, Singh B. Heavy metals
contamination in vegetables grown in urban
and metal smelter contaminated sites in
Australia. Water, Air, and Soil Pollution 2006;
169(1-4): 101-23.

26.Khan S, Cao Q, Zheng YM, et al. Health
risks of heavy metals in contaminated soils and
food crops irrigated with wastewater in
Beijing, China. Environ Pollut 2008; 152(3):
686-92.

27.Liu W-h, Zhao J-z, Ouyang Z-y, et al.
Impacts of sewage irrigation on heavy metal
distribution and contamination in Beijing,
China. Environ Int 2005; 31(6): 805-12.

28.Muchuweti M, Birkett JW, Chinyanga E, et
al. Heavy metal content of vegetables irrigated
with mixtures of wastewater and sewage
sludge in Zimbabwe: implications for human
health. Agriculture, Ecosystems &
Environment 2006; 112(1): 41-8.

29.Li Y, Wang YB, Gou X, et al. Risk
assessment of heavy metals in soils and
vegetables around non-ferrous metals mining
and smelting sites, Baiyin, China. J Environ
Sci (China) 2006; 18(6): 1124-34.

30.Ali MH, Al-Qahtani KM. Assessment of
some heavy metals in vegetables, cereals and

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/

AO¥ [ 5,58 Y guamen 3 S S50 lale

O 9 L3 ood )

fruits in Saudi Arabian markets. Egyp J Aquat
Res 2012; 38(1): 31-7.

31.Cui Y-J, Zhu Y-G, Zhai R-H, et al. Transfer
of metals from soil to vegetables in an area
near a smelter in Nanning, China. Environ Int
2004; 30(6): 785-91.

32.Santos EE, Lauria DC, Da Silveira CLP.
Assessment of daily intake of trace elements

due to consumption of foodstuffs by adult
inhabitants of Rio de Janeiro city. Sci Total
Environ 2004; 327(1): 69-79.

33.Zhuang P, McBride MB, Xia H, et al. Health
risk from heavy metals via consumption of
food crops in the vicinity of Dabaoshan mine,
South China. Sci Total Environ 2009; 407(5):
1551-61.

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/

Iran South Med J 2016; 19(5): 839-854

Original Article

Study of Concentrations and Risk Assessment of Heavy
Metals Resulting From the Consumption of Agriculture
Product in Different Farms of Dayyer City, Bushehr

H. Arfaeinia !, D. Ranjbar Vakil Abadi 2, M. Seifi 3, Z. Asadgol !,
SE. Hashemi

! Department of Environmental Health Engineering, School of Public Health, Iran University of Medical Sciences,
Tehran, Iran

2 Department of Environmental Health Engineering, School of Public Health, Boushehr University of Medical Sciences,
Boushehr, Iran

3 Environmental Health Department, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran

(Received 28 Sep, 2015 Accepted 7 Dec, 2015)

Abstract
Background: Accumulation of heavy metals and increasing their concentration and reaching them to the
danger range can threaten human health by entering to food chain. Thus, continuous monitoring of pollutants
consentration in agricultural products is important. So, the aim of this study was to investigate the heavy metals
concentration and risk assessment resulting from them in agriculture product with two types of irrigation in
farms of Dayyer city which is one of the counties in Boushehr province.
Material and Methods: Samples of agriculture product were harvested in three in three categories vegetables
included: leafy (lettuce, spinach, cabbage), tuber (onion, potato), and fruit (tomato, green pepper) from farms of
Dayyer city with two types of irrigation included River Water Irrigation (RWI) and Ground Water Irrigation
(GWI). Totally 320 samples were analyzed by using (ICP-OES -Spectrum Arcos) after acidic digestion steps
and extraction of heavy metals from samples. Then, the obtained results were analyzed by diffrent equations
and statistic softwares.
Results: results showed that the concentrations of metals were 68.75 (47.71), 277.62 (196.12), 32.68 (18.31),
42.19 (17.09), 1.76 (0.87) and 12.04 (5.83) mg kg for Zn, Mn, Cu, Cr, Cd and Pb in RWI (and GWI),
respectively in irrigated farms with river water (farms irrigated by ground water). The concentration of heavy
metals was significantly higher in the soil of farms which irrigated with river water than those which irrigated
with ground water (P<0.05). Also, results showed that in farms which irrigated by ground water, the highest
Target hazard quotient (THQ) have been reported in spinach with mentioned values; Zn (0.1150), Cd (1.2846),
Cu (0.2030) and Ph (1.9141).
Conclusion: The findings of this study showed that the concentration of heavy metals in soil and agricultural
products which irrigated with contaminated water with urban and industrial sewage was higher than soil and
agricultural productswhich irrigated with ground water. Also results of this study showed that the hazard for
consumers health in agricultural products that were irrigated with water contaminated by industrial and urban
sewage was higher than which irrigated with ground water. The researchers of this study suggest that we
seriously should be avoided from entering the urban and industrial sewage to water which irrigate the
agricultural products.

Key words: heavy metals, agricultural products, risk assessment, Dayyer city
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