[ Downloaded from gjsph.tums.ac.ir on 2026-06-25 ]

g Olidse gy Cublig 0usClilS dloxo
YA0-120 dxdo ¢ £98 o lod <10 0398 ATAT Ol

Paumodl” § O gw 0 BT gl il 9 WG b Ol 931 B g 0 ybbre b 3

O‘jﬁ‘ Oldan ‘&5‘%‘ )‘)T oli.’:}‘.) Olden .X>‘} u\._v‘Ll €)l; o-\g."..l\z “:,..»{)Ja._w a)jf ¢~\.fv)‘ d.ul.lﬁ:)lf :)Q))o)g ‘u\f‘.’
Z.]aa.b a.l.’.mi‘,} . Q\Jﬂ‘ Oldan aun}/w\ )\)T oli.’:}‘.) Ollen ~\>U “*ili C)J& am‘b Ls:ﬂw_)la._mn ej_)f UL:."LS‘.) :ksilféﬁ QlMJ h".g.@»)

s_sobhan@iauh.ac.ir

PFRUYITY 5 by 36 1FA0/Y/1E 1l 38 G 56
ol

(SO a5y G b o bbe pad Bua b Lash cpl (Dlrassal 53 e DL S s Jleil 4 a5 L i 5w
W3l WWAE L 3 5003lS 5 e o S e Sl el Olkes b b eme old (St 5 glald o 5 452355

L o3 (g3bueslal 1 g A g (Sbinin Sl g3 5l gad 4 5 Glald Sl 53l 1 W gad & (o 55 anlllae 3 S )
Gl 2315 el ST 53 el ol ol Ly anllas 5550 pslie (g @lKlesT 3 ol a4
b 5 O (Sieed 5 e b bSC b o (50T 5 S bt gl sasT Sl el b 5
23l pll SPSS 15

5 NYEY S OAEAO L il i SAS 50 e S ke e g paedlS 5 e ole L GSLe ety i
(Health Index) <ol jaxls b 5l e WHO s 5l 58,55 asmays bdse 53 cpw e el (Sl
~ S S OS5 5 0355 (sl o 5 YTV T 5 1/ 8V e Sl b pgenslS 5 Y7V OX V0T 5 1/000 7 5 Ske b e
s st w5l 508 5 S 5

L s el o blius 23U QS G pan (sl anllas 3,50 Sl sal G pme o 3l 0L HI s ls acilows il 15 58 aomst
Sl e 5 5 biba s Gl Shs 5 eolllul A lagrsss Gladise 55 o aie ChlE (Sle S5l 4 ax
Aol sl 5l s Sta Vb 3 adlle SIS 4 OIS e (Dl (Dlray g3l G juae SIS pde s 3 (Ko
el (G550 QBAIS G e Dl Lais [ slitans 58S G as 5L s Slrassl S s 10 s p

0 s b D 0 bols (Ko Sl ls (Dl sl (ol AE ol g AlS 38350,

Lle placdlad Jdsay ns 0 S 51 e s BB e s doAdo
ajpmdly (8 5 Jom (55558 slaeslg Sl eslinal dm 53 iy (SN S sl b pKen
o 2 S s gl (Glee glac 5 e il gla o 5 (55l 0l S A s
o301 Ol Al a5l 5 T slas s (oMb st e 5 35 5l eslinal U o3 sa 508355128
o 4=y b ,ole ol (Halim et al. 2003) el s o 3l ahes 51 SU st slaet VT £l ilses
Tl 5 Dl Ysk oMl s e ol Sl 53 5 o3 las & ales 3 ions  shas
S 03 Slogrge sl oS Chle 5o > s (Ansari et al. 2007) X3 . 3l ol o)
Kalicanin and ) Wi o0 4 04 53 5 audls Lt e slast VT 51 ool ag 8 Ko o3l

Loy, o 5ok 3l 8 0blS (Velimirovic 2013


https://sjsph.tums.ac.ir/article-1-5529-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-06-25 ]

S 3, Ol g 55U 5 059 1/ VAP

35ms Ceegilae 53 b sba e Als, 5
oot o Sl oy 3l ST s s ol
S st Dl e 4 hed Glass s Ol
2L oA e Sl B e S S
S0k SLS 5 YB o5 8 05 5 sl Sl cudle
siuazb JARC) Ob v Slidss Madlips des g
Sap lel Cl S Vb glaclals s 5l il
P R W NP INCRON SO
Ny - N NPT PRI P NP
(e e DS 5 )b 5 i i S o
5 SaSoL SodE Rals Wls e okl Gre 4 el
e 2ol SIS e a5 S 3 o, WD
Sobhanardakani ) c..l 0 53 o e )58l
et al. 2014 a,b; Farzan and Sobhanardakani
“o Sl Jald ppesls Ll e ol (2016
Sl al o Ol 5T o Koo (55 5m 5T ¢ ol
s ezt s Gl i slassS A5 oo
s pldnea byt e il s S Gl
Ahpr mexd adS oo OLGD 0N sy SN e
McKenzie et al. 2009; Farzan and )
s> ogksl 5504 3l .(Sobhanardakani 2016
ks plind 5355 oS8 Jlend 4 Ols e 0 L3 O]
e b 5 1S WS 4l Ol Sass
s 2 ol (S s e ] O
s DNA & Jlal conl (Sl glagbmal ol
Shekoohiyan et al. ) 5 5 o Lil Slis 5 5 a4,y Ol o
.(2012; Sobhanardakani et al. 2015
pole Wl il o Ske sl n
6 & 2s (Estimated Average Daily Intakes)
s 3l s (Acceptable Daily Intakes) «l35, Jss
el sk & (Health Index) cod. axli
SO o lde slge e Dl SV b (slas blks
Zhu et al. 2013; Apau ) Lss e alms OS LS
Sl jaxls pole lady ool s (et al. 2014

Sl esle G yuas oS el O S0 K5l 5K S

Ol o 3 a8l sy slaod VT podtee
G as (Jarup 2003) W5 e 031 K S5 @
d.ajsu BE QLM‘ «.J’Ujf )‘j:ﬁ lej.v LS‘DN éb Q‘j&
b Kbl 5 Gl ol by ol K ol
L;‘)"““' CAA‘)LA S0 2 gf"}i” u@ﬁj.ja.?u‘)b"f;lmn
3l 50 C\f‘ 03 e e 1) Lol sl slaacs
e cgl ol el 5 st o olie
(Zwicker et al. 2010) Ll o pee
S Lies e LS Slaes sl 5 Laay sl
‘d”?f‘la ;WLLﬁeMJﬁLJJJ)\JJA)‘édb&M
)4.';;‘: ul)\fe JJ.:)\S&U& J\),A QWY)@A;‘«:@):
Kaefer and ) £33 o G e 5 A 55 Ol sl o

Milner 2008; Azarshab and Sobhanardakani
G pze &l 43S as 4w 3 S sba (2016

@b a5 s Tes pls OLLS 5 Slragssl
5 b GLa0less 4 e sas D38l 555 (shdde el
s il Ol S plie GladyT B 53 oS ege 1
ww s o 2= Olgr Gble Sl (ol 5o a5 LB
Abebe 2006; Campos et ) ol asl i)l sl
e S Sl 4 Sl sl S50 (al. 2009
@l i s S Gkl slas e o
Sloslg glel Giae b5 el O L ool
o csilaeslel csosT 3 Al a 5o b 5 il 55l
S Slp om Dosen T il 3 5 B
gl Ommad o b 5 oale blive DS 5 S b 35
Senanayake ) 3,5 wlol Wl o plesd LK,
Olse & o 5w,y )8 oy (et al. 2013
S el s sl 0 S glagss
hls posls Rl ObLS b s 6,8
0 8 wale Sl 5 J st sl ol
Suresh-Kumar et al. ) & 550 bas s & 5 Obys

.2006; Tayyem et al. 2006
e 3ol Jdsa paslS 5 o

i Cweal 3l Ul 5 0Ll ok s SV


https://sjsph.tums.ac.ir/article-1-5529-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-06-25 ]

\/\V/LQ‘;— Af.}:‘;.)j..m ajbuu Glii)‘

Bl ez cble a8 sl OLaS b (Sl el Oleed 53
By, Jaoe Lld o Slbapl s ol
3l Ko wilive OF guojlaos gla So 1 5 bawi S
.(Suliburska and Kaczmarek 2011)

53 e DB pany e ezl 4 5 L
S S bekiaseab o Sl Olgea Slra ol
53 Ol os o s sy ehisn baa ol o3 28 G as
ol paad s L lags ol dalds plgl < b
e Ja s e (8 g Sl S
p5odS 5 o ol el bl Oltes g2
(2l el 1TAE JLu

O 49

Byos g (e dpe b ool o addllae ol
d2 5 U Loy sz Slrasal 1 dsai YA OIS S
Vo glals €yad @ Jold g gmme 3 5 ai 0 ¥ o3 Sl
3 0BL Sl (Balal & soas ((65l) el (St & ged
5 G2 WAL Jle 3 Olles g3 mhan (slaol&as 3
Silweslal sy 5 ool 5o s Jame olske5T o
Jezs $ 335 Lo g5 snl wised o 51 S G ladd gad
S el A Jee Yo s s e S /) S L
S5V 0 e e LN SIS, a5
- osls Sl e g o) S 5l s Vee sles s
e b SoppdS 655 8 Gl shiten fols e
35 s Olo @Y sled peils o S alaogar Gles
o i Ly OF b o) e 00 skl L
&AL 3 skieas (Mubeen et al. 2009) as sulag,

Ml o god 53 gadlS 5 o polis alypas ke
e Sl okl 5 (S sal) Hale sloee ags & o
rae g i s e Sk Ve 50 slackle s o
el A s S ke 0 5 ) o e Ble s pesls
Jde Shimadzu o3l Cdo o&is 05 5 6,8 51
Slatises 55 sl 5 o il Bl AA-680

YYNA 5 YAYY slag oo dsb 5o i Sa 200l olals

Apau ) Sl 5 sl e S pme sl dldg ¢ g
5 (Risk Assessment) L= _L;,l (et al. 2014
5 S @B et s ede B s s
ks el pleand LS5 (5 e 53 3,5 13 A4S
4 s Sl o bl Sy 2L sl sk
daly 5> Ml (3l sl 5 oslper (aluld
O Rl 5 alend olgs agrlpe 5 g Sl b L
S5d el Bl e 55l 5 Lhls Gl fale b agrl e
Sobhanardakani 2016; Sobhanardakani and )

.Kianpour 2016

e ey ae) g aallle L O gSU

Sras Slrapl sl e ol 3 4l e
oble ol Cda L aS i s ol anl el
5ok Jabb (oo ls Sl sl 55 ps S 5 Al bl
(3l il WA Jlo 53 Oldan Se5 5 e 303 Jils
ter gl HI jasls slie oS 5y O SOL b
Bl eSS pae slp s Kl SSG S Slra sl
Azarshab and Sobhanardakani ) ..l o bl
N Sl e sk &S Easn 53 (2016
ma3l (P 0> e 5 JSS oAl e s S sedlS
b 3L el 4 s 5 s el et Db
S S sobe aslaens chle Sl oS sl Ol
& (Onyema et al. 2015) >, WHO 5.8,
2 e Sl (S e e LS ey
sls olas el ¢l>,u'| Olew a3 sddas o Ol 9ol
3 S bsed 53 pseslS 5 o chile Sl oS
S daly ol s 5 ol WHO/FAO s,
=% (Inam et al. 2013) cus SELS ;20 4 20
TR P P A eon s S Gladlas
45 oy OLaS (il el SO jo 53 (b jeme Dl 0
35S w5 6 Lo sd e Sl oSSl
55 FAO/WHO  ssaa, 510 5hs Jb s
sk &S iags > (Senanayake et al. 2013)

Srae Slrassl gy oS Sl S e


https://sjsph.tums.ac.ir/article-1-5529-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-06-25 ]

S Olows g 9 5L 1055 1/ M

chle (o Sle amlis shea (S mls Ol
Slp Slses S 5 05l 3l WHO 3508, L jole
o w3550 S5l alrans Sl Sls aylis
Sty 5 Sladd Gladd goi o analie 5 g3l Gladd po
S 4y Hlls ks sosasl Sl s
Sk ot (Steen ooy psiety B 5 5 S
O3l 3l Ol gal Lok yai 5 ,olie Bl mard cble

.Juieiuzﬁ\byﬂ:wd‘)uI

05 her o 2503 5 e polie ailien Ll
J2 5 O s Slra sl ek sas s 0 SIS
Blay ol SKke 355l amlbs @l omes
) dolr s S e Sl o bl el 5 ole
ol el wlyl Y

2 el 5 o pobe Shle Sl Rl
3900 S0k Ja 5 8 caupma)s Slragssl slad sl
2o 2osn polie almens Chle (Sl winiy oS
a psedl s e Gl eSS 03 eSS e
55 o syge 5 5 TEY/Te 5 O/EAEA0 L L g
Al e sy adises 4 bs e e

robe bl mans Sl Oa5 Jb S )
SOk o 5 6O gz lad s 53 pgeslS 5 o
ol 5SSy Sol> e c]a..ﬂ G arg L aS sy ol
23 05l 5 o ol Gl T 5 AL )
3 e pole Gl VE 5 VAL s
sole sl /80 5 0 /0Y L Ll 5 s s, s U:.a:lS
53 o Shle 4 by e glacsls (o 55 ps003lS 5 s
el 1352 b g w5 Sl e

2 pols bl e Chle ke wlis s
©) WHO slassain,; U o 5 68 czay) sbadd o
robe Sl e SAS 0 e S Y O Ll s
u,f;l?a Sy ol S0l (WHO 2007) (D?a.sks 5y

Sols g cb.w boasmayy assl 53 Oy e Chale

Slacussdon Bob 5l Al skl JLSST s el
5 2 » (Limits of Detection) LOD L asis
Jlos 53 0 (6 S o3Il olis Slne Sl il XY el
Limits ) LOQ L S (slacyssdms 5 (SO dals
adaly 5l 58 a2 ¢l (of Quantification
ol » (Akbari et al. 2012) 4. asl=s 3XLOD
o508 5 O ols gl LOD ol ol
3 PSS 53 e Sk TE 5V L Sy e
A el 5 e pole ln 5 LOQ sl

23 eSS 02 e S VT a0 Ll
s ra e o HE GEADD el Gl

(Apau et al. 2014) 2 oslizal ¥ 5\ Loy, 5

EAD] = 25
W=D

Vol
:‘Lb..:‘) Lﬁ‘ L
e el j3 e 4Bl el ekl Sl =C

0558 0 p S e e anllae 55

«(¥0) Jle slass,y slaws =D

s g ol el Yl Gyae  Sle <F
L>'<";Ji u.::)j.AT 9 OLA)J cg:,.&‘_l.@_' Q)U} (_;‘5)\.5 9 [de
Sl oSS VO Ll Sl sl Ll B as
ol ods a 5 5 55 & »

Glp e SskS Ve 5V o ga) L 035 ke =W
(OS5 S 5 OVLS 5

EADI
HI = == Y el
ADI ’
:‘Lb..:‘) Lﬁ‘ L
2wl ded M6 ol oSe 5,50, -EADI
30 0° cjgjl:s 2?2 fﬁ&“ > g S

530Skt e i a3 1 e =ADI

bl e psendlS s o 1 S Sy 3 p SRS

Turkmen et al. 2009; ) cl «/v2\ 5 +/0a¥1
.(Iwegbue 2011; Fu et al. 2014

e V4w Sl s bl il sk

Waosls JU s 35 s Sl A 3Lzl SPSS 1330


https://sjsph.tums.ac.ir/article-1-5529-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-06-25 ]

VAS /o b Ol 931 C5 s o bloee 5!

e chle (Sl L ooplple Lol /rgEe/eY
syeiny Sl S asman) wssl Gl 5 e
S Sz b OGS e L e o) 2 WHO
o ol S ST Jlenzal sl 53 5y g0
SNSL e 5,8 i ol Bl las S 58
ma oy, Bl (S 3 @ e T glas S
23 Dy SR 4 e S S D55 kel 055
Lol 5y sl 358 0 ol PNl il bl s S
3 5 S oS Dl ea il 5 s bl L
Codls e i oS Gl e opl eal B
Fontes et al. 2000; Sipos 2009; Senanayake )
LS oiass mli 4 Ol g ddaly onl o (et al. 2013
Slrapl o e DE 2 c Bl e e
5l Do eddas e iS5 i s
S s patie 5 b el KL s b
30 Sl Fote psS 5 ol peole chl (Sl
Las hass mb «(Das et al. 2015) 1t .« WHO
Sl sl 53 K DS S e ) S
chle o Sle o sl OLE 5 Sl el Le 3 S s
FAO/WHO 5500, 5l St 050038 5 o ole
sses S Lash m «(Darko et al. 2014) >,
5 3L plnl By 55 syl 3 o mE o) 2
S S el SBE Sl S A8 S e
oS iays (Gleason et al. 2014) 55 WHO 5 5aca,
BRSNS ‘;;“T e Db (g e o s
a5 Bl el Olingd 3 dias Sl S
St Ol sl 53 ol chle (Sl oS A3 w8 S
Suliburska and Kaczmarek ) >4 Jlg= s,k
yas Sble (Sl s Gaa LS iays (2011
2 Pras 5 8wy Slral s o
Chle o Sle o 3l LS s 5 b plasl KO
35 FAO/WHO 55008, 51 55 Jab 53 cpu s
sk S Layh ml (Senanayake et al. 2013)

3 p5e3lS (S v pole bl Sile )

Ssgae Mt WHO s, Locr/v0 51 58 S
Sle b 5l sl A 31 5 e s anily (gb]
S 5Sn b e LopselS e chile
20 bl Sls sme Metl WHO 3508, L /00
chle Sl 5 @8 wssl 4 by glasise s
Lo 5l 385 sobme ghe b o e
S ool bl b pae Ol WHO 5 seia,
S S ol e i bpseaslS ate clile Sl
Gl Sl pxe Mt WHO 3500, L /00 51 5
oSSbe 55 e sl 53 g Slme d Sl 5S 5 andls
Golsgms mhaw Lo gadlS 5 o ol Sl
Sls e Ml WHO s, Uoco/vo 3 538 S
33 3l A 5l 508 5 axdls L]

Jsdor) b S sty ot 05031 el
PS5 Solsme phe 5 LS 5y O S0L O
oSSbe B 58 5 asmas Slrassl /00 )
S sy bl s e DVl e eaie Ll
Sl gl ple b G ool 5 e sl S b
e 4 LBk Sl bl Sls s D]
sy Slragsl o /00 Sl 385 6ol e
SNt psenlS mie chile (o S0le 5l fs 5 oS
33 s ol ls e

ol ¥ sl 5o modie S 4 slaad b
33 05038 5 g polis gl (HD Cadl o blss
S ASE S Jo s O wszay; Sl sl glad s
el ot a5l 5aS 5 S

o
e el e pole ShBE SOl Sl
OF Sols Slrayssl slasiged 53 p SAS 53 0 S s
L) Gises o polis ol Chle (Sile S 5y
Slad gad 53 AT/ 5 0/8AE /A0 L Ll s S
50/ 0E /0 S EOVEVVA L Ll S Sa 68 o

5 VAOEAY L ln S Je sladise o


https://sjsph.tums.ac.ir/article-1-5529-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-06-25 ]

S Ol fgw 5 5L 059 1437 V4

5o pobe Gl oo bl ol

O S0k Oldes g3 3 3 pae Slraggsl 55 psesls
5 06558 Gl el o bl (oLt nslie oS 5
G plply 5 ool Kl 5SS VLS
e Sl S e s (20l pe DS opl edid xS
LS hasn mlt a0 Olg e adal)y ol 2 ol OB S
Orols Slragal 53 e S oAl polie s s
oo 53 Olhes jed 53 (Jpae 50 Jalb 5 ol il
atls pslie 8 13 asie 5 il ol VYAE
3K FSE S Sl wes gl cade 6 bl
55 olil Wile o blie BB sdiSCEas gl
22> ;3 (Azarshab and Sobhanardakani 2016)
G Ol e o adlae pl lacassise 5 e 2ulS
S A G A s Sl Jo mle 5 Oles s gims
S s e DB 2l rmen 5 sl Glad pe
oIl (CP) el i olSaws O35 Slasl s ple

B S oylal (Dl (g g SS1 LB jy B

S 5 domi
b peze s QLS HI 25l acvile @L”J Sepl ("“Jdl“
o bles B0 QELS e (ol anlllas 5,50 Sl 53]
23 e b ochle (Sl S Lol 5l s e
o3as S 1 5 WHO s peim ), 51 500 5705
b eols QLS 5 Clrassl Gpas opa 45 oses
Srae p S ed by e o bl WS 8 WL
m I lassS 5 )8 o e el ol sdsd 28
et s e B sl S e
e J S 535S Olgsa (S Sl sl AL
O 5 JAS 4 s pland G S 5 e e 405 0
e s o S Dl il alie gl
s el Baim hen o5 ls QLS o3 54 b pens

sl Ol G pas L 5o sddas o Slrag sl o
S N e
Suliburska and ) 55 WHO ssem, 510 5 i
5 o sl (Kaczmarek 2011

3 pseedlS e algans Gl O35 508
Il 5 bl Sl 5 L 0l e |, WHO 5 a5
L oS ol gleplll @ beaiy, 51 aie ool
0 Ssle Bk 3l .(Zwicker et al. 2010) .l
CiS L OlS oo 1y Dlrag 3l )3 4Bl e ol 5l
WS et S Sgline 5 0T (5ol
e (S ] el b Dslite e lB) L8
oot (SIS slaesle G F5y 6s ¢ Juad
Das et al. ) cusls Liye olS o3, ¢ 5 Sosl
2015

“pe g pobe Sl (ke aglie 28
et o o5 sls Ol duaiey 5 slab sl gl
G e a5l Ghuatan 5 lals @) gl g
oS e VYR S H0A L Sl i Bl S0k
5000 Sl 5SS (P) sobsne pha 5 0SS
A ) Gt 5 glads (S ekl b )
SYAAL ol i chle (ke b i
PSS Sobgne mhaw 5 0SS 55 6 S e VY
5 L Js a0 sy (bl s sme OBl r/00
Jo bk sas /00 5l 585 ol ne e 4
5o e chl (Sl 5l g 5 glds
sl o 5 O wsmsy; sladise G proes
SN pseaslS pmie ChlE ke I gty
o @B Gk N s Solel Sls
03003 5 o ol et B (Soes
clle [ Sle oy oS ol 0L sl gladi el 3
bl @) (Soon 5 b pendlS 5 o obe
e /00 5 5SS (Sl e e 5 +/EV
2505 5 g 5 (ko) i Solel s sine


https://sjsph.tums.ac.ir/article-1-5529-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-06-25 ]

VAN /i b Ol 931 Co oz 0 bloee b5

é))LJ)J&}H@)LMJHJJ)}ﬁ:)ﬂVG}
Sl b addlas pl ol L sl e p3lel oK1

RSO WS | LU T

eb)dég ,Sw“"
T s D8 i IS el L 51 e S, e o

l_3 Oloen d1 L;aﬁb\ Jbi K s0s O g S

v_';‘}.ﬁ dﬁ_‘“’j;ﬁ-"‘_’ o YVY0 0 AQYY 0 S

(ﬁ%}bfﬁ&ﬁ%ﬁ&b%})‘dhmwji6}.9:(5)«_))“].;@423{4@&%;”{;@—\ d‘gu\?

paedls < o
LY L33)
/20 AN \*
X £/va Y
vy AL Al
RS UNE §
Wx aYx 0
v/\o /oY 1
YT 0/ Ak /400" cdale HSlat las il il
S5 o
v /ey A7AN )
/A £/74 Y
g Y/LY Al
o 0/8\ ¢
/et gYAL 0
/A YA\ 1
YRV §/0¥E) VA el Sl e Gl il
Je
/et + /84 |
Y N Y
/ey V/AQ s
iy V701 ¢
iy Y/vv 0
o/ Y/AY 1
o/egEe/ey? Y/40£+/9Y2 el Sl e Il

el 0 (Glitins Sl g3l 4y by N 50 (f glakised 5 gladb Sl sl 4 by o T 5 Y ) lad sad Sl

ol olie sl chle (Sle 5l el S ga5 o (bl (P</10) s ime sl SO st oo 53 (e sC b @) S rie b oy

ol ST il (Sl w0 by e slael”

*

el (S5l (glaals diom 95031 48 S il yly ko o =l


https://sjsph.tums.ac.ir/article-1-5529-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-06-25 ]

g\fé)loba?x&g‘ﬂ))lijf)}‘-{?‘/\ﬂ*

o 5 S g Ol sl Gyae Sl bs blsue Laxtls 5 &iljs, w350 il ==Y dodx

p5edS 5 ol o el bl

)@L& S njjauuu.a;'-ujc\.]\jjj g_)J.;- ;J}Lﬁ'

VLS, 5 EADI 08,5 EADI o
OILS, 5 HI o8, HI
(mg/kg/day) (mg/kg/day)
aSLSS
§/8Vx\ " Yo Ax) T VXY e Y/0\x\ 7t o
YIAVxY o VA XY+ Y/AVxY 7 VAVX\ 0 ¢ 538
ss
YY) VYY) VPYx) VY ex) et O
Vy/00x) " ARt AN V/00x) T V¥ Ix) p5ee3lS
s
V/edx\ V/EYx) T O/VYx\ 0 YAVx) O
At o/Vox) T VY)Y o/Vox) p5ee3lS
References
Abebe, W., 2006. Potential health benefits of atomic absorption spectrometry.

spices used in Ethiopian cuisines. Ethiopian
Medical Journal. 44(2), pp. 133-138.

Akbari, B., Gharanfoli, F., Hassanzadeh
Khayyat, M., Khashyarmanesh, Z., Rezaee,
R. and Karimi, Gh., 2012. Determination of
heavy metals in different honey brands from
Iranian markets. Food Additives &
Contaminants: Part B. 5, pp. 105-111.

Ansari, F., Norbaksh, R. and
Daneshmandirani, K., 2007. Determination
of heavy metals in Iranian and imported
black tea. Journal of Environmental Health
Science & Engineering. 4(4), pp. 243-248.

Apau, J., Acheampong, A., Appiah, J.A. and
Ansong, E., 2014. Levels and health risk
assessment of heavy metals in tubers from
markets in the Kumasi Metropolis, Ghana.
International Journal of Science and
Technology. 3(9), pp. 534-539.

Azarshab, Z. and Sobhanardakani, S., 2016.
Study of Health Risk Assessment of Fe and
Cr Content in Some Spices Marketed in
Hamadan City in 2015. Razi Journal of
Medical Sciences. 23(9), pp. 28-34 [In
Persian].

Campos, M.M., Tonuci, H., Silva, SM., de S
Altoe, B., de Carvalho, D., Kronka, E.A.,
Pereira, A.M., Bertoni, B.W., de C Franca, S.
and Miranda, C.E., 2009. Determination of
lead content in medicinal plants by pre-
concentration flow injection analysis-flame

Phytochemical Analysis. 20(6), pp. 445-449.

Darko, B., Ayim, 1. and Voegborlo, R.B., 2014.
Heavy metal content in mixed and unmixed
seasonings on the Ghanaian market. African
Journal of Food Science. 8(1), pp. 14-19.

Das, P.K., Halder, M., Mujib, A.S.M., Islam, F.,
Mahmud, A.S.M., Akhter, S. and Joardar, J.C.,
2015. Heavy metal concentration in some
common spices available at local market as
well as branded spicy in Chittagong
Metropolitan City, Bangladesh. Current World
Environment. 10(1), pp. 101-108.

Farzan, M. and Sobhanardakani, S., 2016.
Analysis of metals content (Fe, Pb and Cd) in
surface runoff (Case study: Regions with high
traffic intensity in Hamedan City) in 2014.
Journal of Health System Research. 12(2), pp.
91-95 [In Persian].

Fontes, M.P.F., de Matos, A.T., da Costa, L.M.
and Neves, J.C.L.,, 2000. Competitive
adsorption of zinc, cadmium, copper, and lead
in three highly-weathered Brazilian soils.
Communications in Soil Science and Plant
Analysis. 31(17-18), pp. 2939-2958.

Fu, Q.L., Liu, Y., Li, L. and Achal, V., 2014. A
survey on the heavy metal contents in Chinese
traditional egg products and their potential
health risk assessment. Food Additivea and
Contaminants: Part B: Surveillance. 7(2), pp.
99-105.

Gleason, K., Shine, LP., Shobnam, N., Rokoff,
L.B., Suchanda, H.S., Sharif Ibne Hasan,


https://sjsph.tums.ac.ir/article-1-5529-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-06-25 ]

VAY /o b Ol 931 C5 s 0 bloee b5

M.O., Mostofa, G., Amarasiriwardena, C.,
Quamruzzaman, Q., Rahman, M., Kile,
M.L., Bellinger, D.C., Christiani, D.C.,
Wright, R.O. and Mazumdar, M., 2014.
Contaminated turmeric is a potential source
of lead exposure for children in rural
Bangladesh. Journal of Environmental and
Public Health. 2014, pp. 1-5.

Halim, M., Conte, P. and Piccolo, A., 2003.
Potential availability of heavy metals to
phytoextraction from contaminated soils
induced by exogenous humic substances.
Chemosphere. 52(1), pp. 265-275.

Inam, F., Deo, S. and Narkhede, N., 2013.
Analysis of minerals and heavy metals in
some spices collected from local market.
IOSR  Journal of Pharmaceutical and
Biological Sciences. 8(2), pp. 40-43.

Iwegbue, C.M.A., 2011. Concentrations of
selected metals in candies and chocolates
consumed in southern Nigeria. Food
Additivea and Contaminants: Part B:
Surveillance. 4(1), pp. 22-27.

Jarup, L., 2003. Hazards of heavy metal
contamination. British Medical Bulletin. 68,
pp. 167-182.

Kaefer, C.M. and Milner, J.A., 2008. The role
of herbs and spices in cancer prevention.
Journal of Nutritional Biochemistry. 19(6),
pp. 347-361.

Kalicanin, B. and Velimirovic, D., 2013. The
content of lead in herbal drugs and tea
samples. Central FEuropean Journal of
Biology. 8(2), pp. 178-185.

McKenzie, E.R., Money, J.E., Green, P.G. and
Young, T.M., 2009. Metals associated with
stormwater-relevant brake and tire samples.
Science of the Total Environment. 407, pp.
5855-5860.

Mubeen, H., Naeem, 1., Taskeen, A. and
Saddiqge, Z., 2009. Investigations of heavy
metals in commercial spices brands. New
York Science Journal. 2(5), pp. 20-26.

Onyema, C.T., Ekpunobi, U.E. and Ndigbo,
E.O., 2015. Evaluation of the heavy metals
level in selected industrially packaged food
spices. AASCIT Communications. 2(2), pp.
35-40.

Senanayake, M.P., Perera, R., Liyanaarachchi,
L.A. and Dassanayake, M.P., 2013. Spices as
a source of lead exposure: a market-basket
survey in Sri Lanka. Ceylon Medical
Journal. 58(4), pp. 168-169.

Shekoohiyan, S., Ghoochani, M.,
Mohagheghian, A., Mahvi, A.H., Yunesian,

M. and Nazmara, S., 2012. Determination of
lead, cadmium and arsenic in infusion tea
cultivated in north of Iran. Journal of
Environmental Health Science and
Engineering. 9(1), P. 37.

Sipos, P., 2009. Single element and competitive
sorption of copper, zinc and lead onto a
Luvisol profile. Central European Journal of
Geosciences. 1(4), pp. 404-415.

Sobhanardakani, S., Razban, S.S. and Maanijou,
M., 2014a. Evaluation of concentration of
some heavy metals in ground water resources
of Qahavand Plain-Hamedan. Journal of
Kermanshah University of Medical Sciences.
18(6), pp. 339-348 [In Persian].

Sobhanardakani, S., Talebiani, S. and Maanijou,
M., 2014b. Evaluation of As, Zn, Pb and Cu
concentrations in groundwater resources of
Toyserkan Plain and preparing the zoning map
using GIS. Journal of Mazandaran University
of Medical Sciences. 24(114), pp. 120-129 [In
Persian].

Sobhanardakani, S., Maanijou, M. and Asadi,
H., 2015. Investigation of Pb, Cd, Cu and Mg
concentrations in groundwater resources of
Razan Plain. Scientific Journal of Hamadan
University of Medical Sciences. 21(4), pp.
319-329 [In Persian].

Sobhanardakani, S., 2016. Health risk
assessment of As and Zn in canola and
soybean oils consumed in Kermanshah, Iran.
Journal of Advances in Environmental Health
Research. 4(2), pp. 62-67.

Sobhanardakani, S. and Kianpour, M., 2016.
Heavy metal levels and potential health risk
assessment in honeys consumed in west of
Iran. Avicenna Journal of Environmental
Health Engineering. 3(2), €7795.

Suliburska, J. and Kaczmarek, K., 2011.
Evaluation of iron, zinc and copper contents in
selected spices available on the Polish market.
Annals of the National Institute of Hygiene.
62(3), pp. 271-274.

Suresh-Kumar, G., Nayaka, H., Dharmesh, S.H.
and Salimath, P.V., 2006. Free and bound
phenolic antioxidants in amla (Emblica
officinalis) and turmeric (Curcuma longa).
Journal of Food Composition and Analysis.
19(5), pp. 446-452.

Tayyem, R.F., Heath, D.D., Al-Delaimy, W.K.
and Rock, C.L., 2006. Curcumin Content of
Turmeric and Curry Powders. Nutrition and
Cancer. 55(2), pp. 126-131.

Turkmen, M., Turkmen, A., Tepe, Y., Tore, Y.
and Ates, A., 2009. Determination of metals in


https://sjsph.tums.ac.ir/article-1-5529-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-06-25 ]

S Olows g 9 5L 005 1/ 14F

fish species from Aegean and Mediterranean
Seas. Food Chemistry. 113, pp. 233-237.

World Health Organization.,, 2007. WHO
Guidelines for assessing quality of herbal
medicines with reference to contaminants
and residues. Geneva: World Health
Organization. P. 118. Available from:
http://apps.who.int/medicinedocs/en/d/Js148
78e/

Zhu, F., Wang, X., Fan, W., Qu, L., Qiao, M.
and Yao, S., 2013. Assessment of potential
health risk for arsenic and heavy metals in

some herbal flowers and their infusions
consumed in China. Environmental
Monitoring and Assessment. 185(5), pp. 3909-
3916.

Zwicker, R., Promsawad, A., Zwicker, B.M. and

Laoharojanaphand, S., 2010. Cadmium
content of commercial and contaminated rice,
Oryza sativa, in Thailand and potential health
implications.  Bulletin of Environmental
Contamination and Toxicology. 84(3), pp.
285-288.


https://sjsph.tums.ac.ir/article-1-5529-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-06-25 ]

Scientific Journal of School of Public Health and Institute of Public Health Research /195
Vol. 15, No. 2, Summer 2017

The Risk Assessment of Pb and Cd Through Consuming Spices

Varmazyar, L., MSc. Department of the Environment, College of Basic Sciences, Hamedan Branch,
Islamic Azad University, Hamedan, Iran

Sobhanardakani, S., Ph.D. Associate Professor, Department of the Environment, College of Basic
Sciences, Hamedan Branch, Islamic Azad University, Hamedan, Iran- Corresponding Author:
s_sobhan@iauh.ac.ir

Received: Oct 6, 2016 Accepted: May 13,2017

ABSTRACT

Background and Aim: Spices are likely to contain toxic heavy metals. The objective of this study
was to assess the non-carcinogenic risk of consuming curry powder, turmeric and cardamom,
marketed both in bulk and in packaged form, in Hamedan, Iran, as regards lead and cadmium
in 2015.

Materials and Methods: This descriptive study, conducted in Hamedan, Iran, included nine samples
of packaged and nine samples of bulked spices, the heavy metal contents of which were measured in
triplicates, after acid digestion, by atomic absorption. The data were analyzed by SPSS, the statistical
tests being one-way ANOVA, Shapiro-Wilks test, oOne-Sample T-Test, Pearson's correlation
coefficient and the independent T-test.

Results: The maximum mean concentrations of lead and cadmium (mg/kg) were 5.48+0.95 and
0.13+0.20, respectively. The mean concentration of lead in turmeric samples was higher than the
respective WHO standard. On the other hand, the health index (HI) of lead in the turmeric sample
(mean =3/25%102, 1/5%x10") and that of cadmium (222x107, 1/04%107?) were less than one, that is,
below the risk threshold for children and adults, respectively.

Conclusion: The findings based on health index show that consumption of spices does not pose any
risk for the consumers. However, considering that the mean concentration of lead in the turmeric
samples exceed the respective standard, as well as the non-biodegradability and bioaccumulation of
heavy metals, if consumption of spices is not controlled, health problems in the long term are
not unlikely to occur in the consumers. Therefore, regular periodic monitoring of chemical
pollutants content of spices, especially heavy metals, is recommended for protection of consumers’
health.
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