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ABSTRACT

Background and Aim: The purpose of this study was to investigate the level of pollution and
concentration of heavy metals in agricultural soil, wheat and flour and to evaluate the consequent
health risks in the residents of Bijar city in 2021.

Materials and Methods: To determine the total content of heavy metals, after acid digestion,
the dry soil samples were converted into powder and prepared according to the steps of acid
digestion for reading by graphite furnace atomic absorption spectrometry (GFAAS). Extraction
from the samples was also done by acid digestion method. In the flour sample, direct acid
digestion was done. For non-carcinogenic risk assessment studies, two routes including direct
consumption (ingestion) and dermal absorption of heavy metals were considered. To calculate
carcinogenic and non-carcinogenic risks, we considered heavy metals including cadmium, lead,
zinc and arsenic.

Results: The concentrations of heavy metals studied in the soil, wheat and flour samples of four
regions were similar to one another and no significant differences were observed. The results of
the risk assessment showed that the soil samples of all four studied areas were in class Il
(moderate risk) in regard to the carcinogenic risk of arsenic. Also, the soil samples of all four
regions showed a low cancer risk in relation to cadmium. All other samples showed a low risk
less than 107°. In all of the samples of flour, wheat and soil from the four regions, we found no
risk higher than 10 and, thus they were considered safe.

Conclusion: The results of this study showed non-carcinogenic risk in relation to zinc, lead,
arsenic, and cadmium based on the results of examined samples, but the concentration of some
of these metals, such as arsenic, is close to the risk level for the vulnerable populations such as
children, and appropriate measures should be taken to evaluate and reduce these heavy metals
concentrations.

Keywords: Heavy metals, Health risk assessment, Soil, Wheat, Flour

Received: Sep 8, 2022 Accepted: Feb 20, 2024

How to cite the article: Mahdieh Mohammadi, Mostafa Leili, Alireza Rahmani, Mohammad Khazaei.
Evaluation of Pollution and Carcinogenic Risk of Heavy Metals in Agricultural Soil, Wheat and Flour in Bijar
City.SIKU 2024;28(6):33-47.
Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0 (CCBYNC),
where it is permissible to download, share, remix, transform, and buildup the work provided it is properly cited. The
work cannot be used commercially without permission from the journal


mailto:mostafa.leili@gmail.com
http://dx.doi.org/10.61186/sjku.28.6.33
http://sjku.muk.ac.ir/article-1-7551-en.html

[ Downloaded from siku.muk.ac.ir on 2024-03-20 ]

[ DOI: 10.61186/5ku.28.6.33]

WR_IEV/1ICoP sibuwl (agy / Culia § Cuny 3)93 / 9Bws)S i)y eole alGikils (ole alas

§PNT 65 9l S 10 i O3 31 (b (1) S g s g (FOT 4l 30 (b3 5!
3l Gl g j0 84T

TSP deme { Gleoy Lo wle & dtae | oo e
SIS0 oban Olden (S g5k oKsils (st 28 Sl 31 14655 5 6130 0,0 Ll S clases Codligy ndige Li o (owlid ST (g gmmils )

e O PVAA-TSVY

mostafa.leili@gmail.com ; m.leili@umsha.ac.ir s xS Sy .0l cOldas (Oldan Ko ok oKl cae Cbldg gitigaos S bl Y
e YSOYBASARTY 1S 1S ¢ PAVIAYAC YA 1 LS5/ il
VAT S SOl Oes Olben (S o e oSSl (Lasmn Coligs grkige 03,5 call ¥

~~~~~~~~ Y= VAV DY X S S0l cOlben clehan (ST p she o815 (o Sty pnkiga oy 8 skl

ol

53T 5 08 (eipslS S s el (Ko Sl clle 5 (ST Olie (s p canllln ol 1 Cta IBAB § i)
2V Pl 5 sl Ol gl STl 55 0T 51 86 oI5l e b5,

Je Gk 5 it 03 Sl 4 (sl oaon Sy STt ST g 8 D318 ST (s g s (T 95 9 Sg0
..L;—,rt;,alé.a,ﬂlr@uz,)gwﬁ';l&ﬁfa)w.,u,uuuT&.s\JfU;d.,:\g;\M\iw,;w;%L;.L,W\V,,:A
o g 33 (2l 5l b Sl 5ol Slalllas (11 1235 plowl s D)y (ool pap 5 35T (Gl pes )
oS 136 plad (15l b 5 ol e s dlnn 531288 13 e Se 3550 S DI gy Ol 5 () s
.xu2u®JT,6,,cgﬂccw>Kyu

5 JB OB 5o a4 555 5, 5 S (ST (gl sad )3 ailate e )3 andllan 3550 K S5l il il
N @l Ol e ot b5 5l aslllas 5 go alate Hlgzr 2 @S (Gladisas &8 51> OLES Sl gb5sl 4 bgspe s LB 5
o by Gl ol S dilate gz o ST (Sla gl e il B (st oSy )) ClASS T s oS )T 518
ailin ¥ a oSl 5 o 00T (lad g 51 S o 53 linls DL 15 Ve 7 51 a8 ot Ko la god 4y il 0L LY
B s VT YL oS andlle 3 5o

2 023 ST e (5 4 bgr e Gl b el oV ) S5l L Sl aalllas ol 18 g ARl
O 58 wile 5 e lalames (ol ¢S )T usle S35 cpl 51 S Clle Ll SB35 s ol ) (o 05 ol
335 plowl K DI ol 2T 5 b)) S p3Y DLl L Sl s Ol e 4 &S 5

35T epd (ST ot 6y S5l €S 36 1S uls” Dilads”

ALCAAR VAR-JN R | g VARVA A SR VIR W R L SR VAN G| VINs PP


mailto:m.leili@umsha.ac.ir
mailto:mostafa.leili@gmail.com
mailto:mostafa.leili@gmail.com
http://dx.doi.org/10.61186/sjku.28.6.33
http://sjku.muk.ac.ir/article-1-7551-en.html

[ Downloaded from siku.muk.ac.ir on 2024-03-20 ]

[ DOI: 10.61186/5ku.28.6.33]

WO W pibhuns

gl pen S B gp 3L 038 gy Jolie
DLt (V)33 5 o Oy 53 g3date 2,158 5 s loy 530
Caltes Lo YT L Odals 5 Blizal Gy b 51 gl e 55 5o
JIUPRTCL R MR IR S S ST PTIUN IV DR T PN
o Db (ST e 53 B8 LI5S S
s e (ST w3k do bl (ST 558 o0 o guoms
ol e Ol 4 gy 35 g0 Lol S 3500 e T
o DA 55 o Wsps s VT 5 e
Ol 0 35l gy s 5 198 T (3 b 1 Al 5 e
‘J:c:c.?r.?a-ujs:)b}q-}a}QJ{&L&(‘J}‘))@:—‘)Q)Q&
2o b (ed k) 425 4 Cod DLS 5 il g 87 S

A 50U o ros Ll 53 m o olgT
) bdes oS Sl ppaslS oS Ol ol 5 (S
Lo 55 @b bl 5 edd ST ams sl
2BUI L 1 QLS A, Wiy pgesls (0 5 V1)s,0s
4 Ll oo p sl L I i STl T L 4o ous
Szt 4 1y Ol s 50387 1y ol ol VL (sla tiw
b oolyon & Cul s K B 6K O (VY51
S Syse)s .;,bgijn;wou\,aggﬂﬁﬁ
parts per million o+« 6 v+ v & S 55 Oy cbile
ol (F sVl 0ds b dle s 63 gudowa Sl ek (PPM)
Sl e 5T 510 dlax 1 Caliss (slapaslSe L b6
5T o (s GladnT s sy 5 S pbke
g b SEELE 5 Dk 5 G gdae Sl
3570 S 18 555 (1355 0o DALS iy 55 ISl
5 Shes iy 53 It b OT 550aS Sl 3425 L oS Sl
Sy o S iy ke Lol ool L3 e oS ails S
Ab oS Sdnis n s 2sh S ol il S
4 0T 3L polie 55,945 Sl (5 Sy T .(\f):).li{
s Flil Wl (18 WO 4 e Ll Ok

e & ol 0 B8 5 05 25 50 S

.

dotio
S S Comer Il 5 Gskh ams 5 Ay U
e o (bl o35 4 Olgr Caliie bl 5> 54T
—o 4 (Sosh 4l bl (6, Kt A (65558
- Lo o e S glakely mbe 3105530555 S
L Lug Lol Ll g on 55 oS il ol por 4 1) o
Qyw@j)Jy‘@jégung.Jﬁwj
afu,quAinajfﬁw\ﬁu.‘m@”uf
50y S OS5 CaaSy LS 5 et b g
Lo £S5 Ol e ol 1y il Ol Sl
S gl Cuel (V)i dalg g adls o s S
3 ) e & Cl Gyl pler g s
5 bl @lie 06 a3 50 Cou 1) amele e
S ekael Caand ligy 5 Sl Olgzr 30 Sl (ol 40k
ol 1y g L) sm slacmaly s 5 el (s (530
Sledd agr SOL O s sl Gladle 53 (Y 5 ¥)AS s
125238 oo 4o 5 Vb gl el oy L) T L ol T
e Ml 5 el 5 b (5 73L 5 olie (55l sy T
(sl Ll o8 e Ll il b glas)T & o
Satd ol Oszan Jol5 T Cgllasl sle (S Ol
L ool paler 5o (F 5 Pl dd slas)T 51 iy
" olox (55 & el I Gske slaglen IS
5 o Yo o pn 51O o Ao 1 e s S b la
Sgde 434S el OLES Sl @L’J s D gues g
L Odeeb S plas 3o b 51 Slal ol w517
S5 0)Bl o BLBT ol 1255 53 15l e (slaotu VT
ple St LS dnaa glaedsS 03T dler I S
Ol Dlidos 1 los god D glane 3 5 1) (3L 4 5
OLLE G b 51 oS DIk S e 4 &SG5S o0l
3 o o S ()3 55 0 O 3,15 S 5 Do o

9 OOeas ch&dm‘ S J:A &LAC_JL' 23 0L 4 9y

1P sibwl (1agy / Cuilie § Cuny )93 / Olws)S (Sk) eole alSkils ¢ale alas


http://dx.doi.org/10.61186/sjku.28.6.33
http://sjku.muk.ac.ir/article-1-7551-en.html

[ Downloaded from siku.muk.ac.ir on 2024-03-20 ]

[ DOI: 10.61186/5ku.28.6.33]

w31 Olias il Wy

23 25 sn DB ol 5 (BU S50k e s s o150 e
Qb*ﬁr u:*-ﬂ“‘ D B JJTj r.\.f 46)'),&5 $Sl

235 513 i) s sl

IR P9I

Lo gas (g ilwosleT 5 (515 4 ga

aalid) GYl U il s 5 gl Sl ey adllls oyl
(IR.UMSHA.REC.1400.022 :5Y| 41eS™ ol
(5038 Slagmes S ) adlas ol 53 238 el
A3l 33 61 8 ged A (5513 5 a5 450 F 35T 5 S
S 35 bl VP Okl fab 5 Ll Jed
O+ wgai ¥ sliws bl I plas 2 kS 16513 05
ap Sl (4550 Calibes (gla Caand Cils 5D 0 F
35 S gyls s @ ed i Bl K Sl chale
CBLe o g 3 D g de s e p ki il B
) edd Cils p Wged ¥ BN G5 B jeae 3T 53 Ik
G s Sl Hler Sl Bages i ()15, 4sed 45,50
Lo.ds (gysl oo dh e s e oY agl) oLl
@tf,;p@u»’,u;dse,m;uu;u\tmw@,;
55 rxf S gl o e Wb pl ks S Ol
4 gbla op 5eSs5 5 Lsls Ll 5o 1 Sl Ok el
a8 5 555, el a1 etuYT gl
e Dl g g 5y ol 5 Sl Ole
5 L ool il WIS e Gble ol sladiged 5 S
Cgr Sl Sledbl Ol s Ll 5 oo oaT ey Sl
5B s Jlel p Sl cble (Sl JS 5,57,
3,8 15 eslimal 3y5e K SIS 1 S b agalse
02 adlas 5 Gble ol GUiLar Caipe ) S

oKows 5 Shee 53 sl 5 4s dfja Solg 53 9 s
L;;\;);uuaa‘&tngiw sl ¢ B0 il
ol e SIS S SE aule Sl pladipe O e

0 dzes Ko Sl 5l
wily Cale oLl b b L dily o &K I3
Tl Al Sldas ¢ SLl mlio Ll V> o S 515l
Sl OLL S e e g 3yl 50 a5 .(VP) !
“sf gs';l" .]a._?u).\ QL@_M ol &Lw Q‘Jlé cc\fd.w‘ 6{.&
Slge adss Ol b Jle 0-10 5 S K O5lae LSk
gl o 534S (8 (ST Ll S o IS Soaa
Sles (855 51 Il oo (] oo BT S K
& cc‘f&ﬁ.«vi Sllas 1 3yl dals) Oliomen C\J}w\
QYM &J]o)‘ bj:},-jr.:&}\sjk_.)fﬂ Lile Q‘J‘Jﬁ 3]
LS g e Sl il A5 sladn | e 5 T
Ja.wj B9 @L‘b .(\V)v\i}i@ 3,0 Ja.»ou L V.L.«Lw
3,5 s B aiate 53 53 WYAY Jlo s 0 Kes 5 Ko
s 03T il b (LT & 55 o J§..L:' L Cl"d‘
A 5 S it 06 Sal a5 L LOA) Sl pS
0L @l 3 e 5 s oo JS 1) Ol ol 30 ol 1o
oty VT8 555 10 c()) ol p S AbS 0 v 550 05l 5
3kl 5 il Ol Jlsloul 4 mie Wil g e OB Hs (Sl
sl aan Sbisl sl e Sl 4 5B cplply 352
res e 33 B Ao 530l g5 e B
ol 4 b gd e i (S5 b s 50w
5 ST Olss andllas oyl 55 ¢ olE e 53 2O alis

S S s 5 o oS Sl clle

1P sibwl (1agy / Culie § Cunyy 8)9s / oliws)S ¢Sy eole alSkils ¢olc alas


http://dx.doi.org/10.61186/sjku.28.6.33
http://sjku.muk.ac.ir/article-1-7551-en.html

[ Downloaded from siku.muk.ac.ir on 2024-03-20 ]

[ DOI: 10.61186/5ku.28.6.33]

BY Ll ibios

axfllan 390 Gl LSl i Cumdge 1Y S

e S

Qarah Bolagh 9530
EM 0,9

Bijar

5,8 ComS S

Veys Morid
VPPN =]

Alle Kabud
5.5

Cheshmeh
Qoli
IS Qo

eh
r

)3 b (S 0y 8 s dga a5l p S S
5 Ao S 4 olaes B e g a3 PO )l >
Soas 4 bk sed 31 (6,80 lae il e3ls S5 o ST Ok
W Sl 53 Ve Bz el b5 5 skl i
2 e O e Gl A el e a3
b o rxfajr.i rjf\ crge\igﬁuéuw
Ldd odd Sl Sl VY Oods @y o gods a5 00
el Do 4 HC Lo puE (gladisus (VY 5 YY)
& e CTL L bt sed o bl il 5 0> )l >

.xuejgsd.\.m_;u)gﬂ;ae-}a.uu)ﬁo
slaady 5o p—? S @ sa5 a5 )T (Sadgod gy 1 5
Load o Sl S5 5 ol il o ¥ 5 055 SR le3T
Aoy 31 03litul b e ks 5105 361 gles s el YF
A W U Gl 0 Cds a5 S o b Sl ge 5
Al e Y 035590 51 5 50 ol o Ksil
2o e OT ) o FY 5 oSG IS sl Y K
g a3 YW s L 58l L s s o cad
m e O oz 4 e OTL b gad s 5 5l STl

“ (YW sus o_)_:>'5 S ‘suj:n;-‘d S chL.ﬂ) }I:S

Qezel Al
wsde 8
Zmrtmbs Eaiind
S¥oa asty
[ 35 |
Chubi Negarestan
ey
Deh Bonet
23 | avos

Gara Chega

Aghkand-e
Otya
Lic ssel

Shabarto

S rmans
Hezar Khan

Qadim Khan

Darghias
<lc,i>

Babarsha

Ko

Qare

’é‘gT _é;_‘,‘ Darba

L s ods oSt oolojT o JUsl 1 ey ST (glad o
Ol b sl b sbaansS 53 5 odd & i &SI
(oS Sl ST (gl gen s (8 Lk (6,106SS LT
bug gy i S g a5 Y
53 08T J15 55 ki sad s (e HCI:HNO3=3:1
osls )13 Sl VY filis oo (g1 V0¥V 0 °C (gles
Calg 53 a5 ol 0T Cusb ) 5 ol 6905 05 U s
Skl a1 Gb 5 fdS oy Sl a bk
o3LT 231 8 o) 8 il o oaws Loy 315 g
O Wy ¥ ‘C“"f Cals 5l 8 Canys 08 5 YY) s
.uéj,T@?wduQu,;@;fm\(.@@;
L cbaails 5 baasls cadsy 51 O0dd e 5l da (uuf Sl 5ol
Oode 4 3L Kl a3 #0 (les 53 g olh anad Jbade OT
LT &5 ws 3Y 5 Law g 5ol oSKist el VY 1 FA
(.vuf Sk gas YV s 0305 ge ie +/¥O &SI Sl 5 0k
Sl e 3 KBS g 3 BB les o
FoasT 5o Celu YF e a4 el 0ds oS 1 Oliabs!
Ly ods i slad goi .L:sjf DA o smmades a5
s g T b g b s 5 s SlST ol

1P sibwl (1agy / Cuilie § Cuny )93 / Olws)S (Sk) eole alSkils ¢ale alas


http://dx.doi.org/10.61186/sjku.28.6.33
http://sjku.muk.ac.ir/article-1-7551-en.html

[ Downloaded from siku.muk.ac.ir on 2024-03-20 ]

[ DOI: 10.61186/5ku.28.6.33]

w3901 Olias il WA

o (V) dpep b e 2 O pae 5l b
RD 55 o b b 5 o
@l s sl sex L (Carcinogenic Risk)
(YP) 555 o0 demlms olic
Oral Risk = LADD;, X SF
¥)

5 0w o, 56 (Slope Factor) SF YL b, s
Ol (Lifetime Average Daily Dose) LADD
il e e sk 5 agrl e

STVS) Sl 5 K Sl alnT Sldie  padw
:(Soil Threshold Values)

(Hazard (HQ) ks (i) o, 51 eslimal L
Ao cpn ) aaly b alee 0T STVS 6 e Quotient)
Y8)

x)

BWxATanfD]
IRXEFXEDXTF
()

STVs = |

Waosls ubos 5 4 o
LT Gl asls 5 o6 S plil slie (g T (sla T
(SD) s Sl il 5 atals ¢ Kl ¢ Pl 5 ST Juls
S ge 55 5K Sl (CV so,5) Sl i oy o

.umﬂahsuyujuﬂ,raf‘esu

Lyasl

addllan 5y 0 K O3 CLale

s 4 adllae 5y g0 ailaie ¥ r.cf,efu S 55
odd haddes J e adbaie )T 4 5e u\,\:ﬂd)ﬂ@?
S clle ) Hlages a5 LAl Code asdlas 11 5y
lwsy 3 odal s 4 (’v\fﬁ 3T Gladises 55 55

axdls andllos 540 aibate ¥ o |y Ol o %S 5L (o o

;J_Q_e..;jlol_::&blj@l_:;@_hjwwjj)j_b
Lo gos 1 solas ¢ 231§ 0,58 ol o o oo
(ICP'MS) éLE.“ J—i; LSLQ_M')K{‘ ali.:_w.ﬁ .Lw};

Inductively coupled plasma mass
(Ol 428" Clw VO + (s ) SPECtrometry

j(q\:_...li\)ASX—bh Jls:_jﬁ-)‘:j 43}«34.354.5}@?;5

LRI PYIRY

O SIS st )

2l Ol o s 4nlons

2 0l g5 p g ds Jul Ol 4 Il b
db 53 GOl pais (o 53 B35 JIF Djse
VTN T Sl kst esgdes sk Ca s S
B T R VISP R PG PR R TP
Oy s Sloes d 85 b 53 oSl V0T 15
BT Jeadly s bl VT obe oSS 15
IS 5 S cp el ips S Ol e Dladod Mol
(YF) sz 15 0l oo 131 51l

Jsm b b ok e 5L V) jes sb 4l 555 SoLe
(YD) A a3

LADD.... = CXEFx107° % (EDchildenchhild
e ATXLT BWchild
(EDadult—EDchild)xIngRadultBWadult

IgR (K oiljk Jy(l.)a cble C YL dal, s

EF (ljs, s, 0z (INgestion Rate)
s 35 L5 w5 (Exposure Frequency)
(Exposure (o > s, ¥RO) S b,
WS o e s 3.8 L5 0l o Duration) ED
oS L5 ek 0w 035 (Body Weight) BW
Ol Lw ge (Averaging Time) AT 5 ol 5 ne

il 5l e o DU o e 53 3 8 13

1P sibwl (1agy / Culie § Cunyy 8)9s / oliws)S ¢Sy eole alSkils ¢olc alas


http://dx.doi.org/10.61186/sjku.28.6.33
http://sjku.muk.ac.ir/article-1-7551-en.html

[ Downloaded from siku.muk.ac.ir on 2024-03-20 ]

[ DOI: 10.61186/5)ku.28.6.33 ]

W9 o Gahuns

ob 0T Sk s ot 5 5T Glaaise Hlp
PSSk g & L (5 by ST bl o g
5 ¢ T laksed > ST Clle oty izl
Chle o S s edalie SV B Bl gk, 43 S
NS S5 Sty 93 35 ged g am 53 ST

Ao

45T 5 ok Glawiges 53 55y B Chle oy iy
) 5Y 5 asly 5 AO/AY MOIKY) o e sliwsy 55 o 5
Gladipes 43 gy b ble us sdalie (VV/o¥MO/KQ
03 0T Chle 5 5y 6Ks5 @b 4 sl by, F ST
Goarg bog Gble ple Sl miy oS 555 by,
iy Sl glawisas 5o Syl b chle O o

100

80

% 60
®
=z

S 40
E

20

0

3,

Woblcy,s MoV acly M j5q0

FA.;S

diged Eg)

Ju e

ijlhﬂ:)}a&#J%SB}(&«})Tdﬁadhd}&):&})M&b B )'39.03

Mw:)ydb)%gfflﬁ-}(gu)le&ﬁéudﬁ)é LN )Tfa.&c,.la.l;:‘ ij\’

o, puss S (MY/KQ) eCom yT ctalé

VA o4 VRV A/YA T . .
bl ca p

A% AN 4/f5 .
oY acly

v/ Y¥ /Y Z/fF .
Pl el

- VAR A4

ol :)Tjr.\ff a8 Jbjs el s a sLT
b andlan )40 aab. F o v.:ﬁ.)lf d‘.)‘.."‘ ui.):""f LL.»_}‘)

e o v.:nslf Oljae op s ‘(..x.f S sad y3 L dzils

‘_;UMJ}AJ B p-:""l{ bl u:i:l-_a sYJ\:jN' o L,
cble oy i (-xf 5 3,1 Glhase iy oS

o sl Sl edeT s 4 STl Glad ges s V':“K

1P sibwl (1agy / Cuilie § Cuny )93 / Olws)S (Sk) eole alSkils ¢ale alas


http://dx.doi.org/10.61186/sjku.28.6.33
http://sjku.muk.ac.ir/article-1-7551-en.html

[ Downloaded from siku.muk.ac.ir on 2024-03-20 ]

[ DOI: 10.61186/5ku.28.6.33]

35T Olias L)) 1o

%qujchgéhdﬂ)agﬁ%dj%.;ﬁ ui)\f)jﬁ-f):W:de“Lﬁ‘:)Tdhdﬁ):)JH\e
s s 5 (NP MOKY) Ju e slabiwsy 4 by o g ga5 53 o Chle p i F Jpda 4 a5 LA
54 (/ves mg/kg) ool e Jl ol beds sdalin sUT (o L5 (gl gy oSl

ﬂfﬁ:ybgwbj)alc.ufébd}dJ:ﬂé

0.9

0.8
0.7
0.6
0.5

o

3 pass Sk

0 L s BN N
S

(mg/kg) cdale

Sy g5
T iy Wl W s W e

Asjlkﬁb)}a‘\ik;a‘)tﬁdfu)rgcéjTJ&Aéhﬁﬂ)}ﬁ:Kf&cin)‘J}qﬁ

As.nkﬁAJ‘}A&EJJ‘)L@{-éflé}ri’fcé)TJ:ﬁaéhdﬂ):gﬂjMin d)-b.-

- _ O cald
é)l lm.\.'S S
(mg/kg)
AR ¢ Y 1Y/Y] oLl iy
+[14y I RL V4 1+/Y oYgh acl;
+[Y¥ +\$ \KIA! 9 ge
<\ ¥ \./F¥ Jo e

1P sibwl (1agy / Culie § Cunyy 8)9s / oliws)S ¢Sy eole alSkils ¢olc alas


http://dx.doi.org/10.61186/sjku.28.6.33
http://sjku.muk.ac.ir/article-1-7551-en.html

[ Downloaded from siku.muk.ac.ir on 2024-03-20 ]

[ DOI: 10.61186/5ku.28.6.33]

€1 G abuas

2SS gladgad umen Azl 5 (Lo s S )
b el 5B 4 by Gl ol oKy ailate e
T S e Sas g 4 (ClaSS 1) wsls ol

sl OLas 1y Y

2P Kz 5 (2051
53 35 n 8 DI 1 AL 5l o ¥ s
s &5 550 53 s o Ol |y andllas 3550 (gl 4 sed
@ L)l RS bl 5l e sl o
S andllas 340 ddbate Hlg a STl glad el a5 ls Ol
class T s e )T 5 51 56 15 O s b

S g P )T Ciliseo (SUaeiges 33 i D38 31 26 215 g Gk 3 7 § (LCR) o3 Ol g Ky (gwy g F S

axdllan 3590 ik Hlg>
Jo ke 29590 SYed 4dl) LT iy g 1Pl g <Ky
- B/YYXMY s Vg X\ VAL LCR 5T (As) o yT
- : : ! Class
ey ¥AVXTY B/F X"\ Frayx"y LCR ru\;f
! ! ! ! Class
1/80x%Y V/F xS ¥/eexy 14> . LCR w1
11 11 mn 1] CIaSS
- £/a9x" FIAPK Y ey LCR 5T (Cd) awedls”
! : ! Class
SNAX" Y AFVX Y /oKy Y/OFx" Y LCR r.uf
! ! ! ! Class
VAN VARTURE VAV Yexy LCR w1
1 1 I I CIaSS
. Y/a9% Y Y/¥AXTY VYAXTY LCR T (Pb) & yu
| | |
Class
Y/orx Ty V/AAX Y s VARTIRE VATIRE LCR r.x;f
! : : : Class
1/vax' Ty ATTARE Vere AR V/OAX Y LCR e
! : : : Class
e SY g asl) ST G s 2Pl g <K
O/YYXY VEex Y VARME LCR 3T (As) o yT
| I |
Class
ATy O/F X"\ Fayx"Ty LCR (,,uf
' ' ' Class
V/ExTY ¥/eoxTy 1/aExTy . LCR 1
1 m 1 CIaSS
Fagx Y FIAPX Y YRy LCR 3T (Cd) paedls”
| I |
Class
B/FYxY Y /KTy Y/OFx" Y LCR (.uf

1P sibwl (1agy / Cuilie § Cuny )93 / Olws)S (Sk) eole alSkils ¢ale alas


http://dx.doi.org/10.61186/sjku.28.6.33
http://sjku.muk.ac.ir/article-1-7551-en.html

[ Downloaded from siku.muk.ac.ir on 2024-03-20 ]

[ DOI: 10.61186/5ku.28.6.33]

63T Olias il 1EP

VARTRE VYK
1 I
Y/49x 7Y YAy
| |
1/8aAx Y 14x Ty
| |
VATTARE 1My

| |
Syge aibae ¥ 3 Sl C.\;f 3,7 Gl 51 &S5
St g 8 el )53 s VTV Sy 5 addllas

R

: Class

Xy LCR S

L Class

VYA Ty LCR

' Class

YV ITE LCR r,\f
' Class
V/OAX Y LCR &Sl

' Class

RCCCH U Q- N BT Py o SRPRES

Slee do das e OLES 1) anlllae 3 90 (Gladged 53 S 50

3345 31 0L gl el VTl S 5 ol s

S g P 35T Lakio SBA05 30 Lyl D3 51 (26 (S5 g S8 W 7 9 (o (2O g Ky (s 2 1P Ju

axdllan 8590 ik Hlg>
< pus a,7 e P (215 O g <Ky
YAAT e pax Ty ey AT i o
AL TR 7A T SR I 7 A aY g9 4813
VAT TN a/8Yx Y 39590
YR VYA . Jw e

2 ol ChlE Jl ol b sdalie SUT o i gl
sy S Kos bl 4 Sl gy ol ot (sladpes
55w T 5 pdE lawses ss e Shle oy i
o5 5 (NP MOIKG) J Jo glals, & by e
Slwgy 33 S O Ol g op 2iw 5 (+/YF MO/KQY)
oA Olje 33 0 S S 2 p 85 S VYV/A LT (i 2
OLas o8 w5 ) s @ gl 51 S5 g s (HD s
EU Gt Dl (6l Vo 6Ky g5 ke oukias
Aol oo andlae 590 Gladiged 5 bl s o GBS
s sn ST O 4 by VL5 HI o 2ty

DY asl) gliwg, S,
Wy @B w5 5 e S S 655l DY e
o g ile goww DB L Sl 5 e cdins oo LSS 1 Ol

Sl e IS Olsea 5 s 0340T o cpesls

X
wxfj;,h;w,,;); Gay Ao ble adlas ol s
Foom o Ol oS obT G i slissy 5 odel s
Sdgel 3 oy b Chle o i (Al anlllae 5 g0 adlese
MA/KY) Juy o sy o3 o5 4 3T 5 (v\'f sl
Cble s sdalie (W/FMQO/IKG) 5Y 55 a2l 5 (AB/AY
33 035 op 4 sl b gy B ST (gladiped s (g, 56
g Ghle o Il oS ) se Sligy 5o OT B
mdsad gl p ok S Glad gl 5 ST b cLle
L& gas 53 &S )T Shale - i .A){(:VufjajTLg\A
Chle oy S 5 oY b 4l 6L~M),);¢§\>~”,ufuﬂ
A 1S g Sl 53 & sas g5 4w A0S &Sy T
Sladisod 5l iy (S Gladisad 55 preslS il S

SST 6[&45;.&.3)) ufwg;.klﬁajl&:a D9 (auuf_g:)"'

1P sibwl (1agy / Culie § Cunyy 8)9s / oliws)S ¢Sy eole alSkils ¢olc alas


http://dx.doi.org/10.61186/sjku.28.6.33
http://sjku.muk.ac.ir/article-1-7551-en.html

[ Downloaded from siku.muk.ac.ir on 2024-03-20 ]

[ DOI: 10.61186/5ku.28.6.33]

R Ll bhuas

ST OT w55 Kb s oS Sl Chle di
MVl 0 gy p 428 Slalllas 53 oy Oliw gd
2 oS Sl bl ladlas ma J ol b s
w,ﬁgw\utﬁauﬁmﬂ,(.\f‘suL;w,,.;
:)TJCA{):Q\}B@\&L&@)J{UJ I PR
et |y K S I b S L gl ge Ol jae Lil g5 oo
L 06 O pan 1 5 s Olge 51 (A7 25572 &5 03500
33,51 G sei 55 gy b Shle candllas oyl 5s das Ol
|y Ol oS LT G o (gl sy 51 oukaT @-’4{(44?
35 Sy 5B bl oy in sl andlas 5y g0 adbate B
Jb o by 55 g 4 T 5 paS slaaise
Al edalia (VW7 ¥MQIKG) Y 5 4213 5 (A0/AY MQ/KQ)
g 53 oy M bl (G B w e g Ll L
2> 0T ChlE 555 655 op & s g, F S la
OLS” ardllae 55 bl sl 51 iy (oS 555 50 Sl
o bl sl s o L AYAA o s 0L 5 s
Oldhes Lgd bl & 5 B pmae OU 5 K Sl Cudla
oy ble candllas 5550 OU ladi gad o 534S Sls Ol
2l 5 ol 0 8 US55 08 Lo NAF B Y/0V auls s
e 5 OB WS D5 a1y (535 pole Dl o bl
CLohl 4w L) 5y 58,5 HE > 1) ol
= 0> HQ 0l cOlvls il 5 0t &S o5l
355 pde s OLE &y o | 3ue & W gei 1 S
Saz) Gy H 51 (BL Gl b Sl (61 VL S
- adlae 350 slad gad g Gble js (L 4 Olas ol
2> ST b Chle bl G gl el L
S sy pdE 5 5T Slatiges gl cpdir S (sladipos
5 ST b dibate Se Yo ST s 4 blg s
OT waals 5 Sl 5 &Sty T (ST 4 a5l
ol odalin 55 OLKes 5 oo S adlas j oS WL

BERRITSK G SR T S VERE YRS I s P Y NI

Y game S IT (YY) 358 w3 8 Lo 53 oLl Cdhas
ple & Wy ow DB o adlas 5)50 (5558
33 cOdme (S Sos1 b Ll ol b Jaosee
N goame 65LT 5y ONSB o (Ol 3l oslizul (L
g5 o5 @) gleed GlassS Sleslinal o= 5 (55,58
Y gezmee il ol 55 . dib by e b 287 3T 5 (slaus
2 5 T S 5l 1 e SIGB Alg o (55,58
Sy cazy; Al Calises o 53 1, T 5035 Ol
e 3 (oS 3lin s g (YAIS S jaze S
Lilg e Ol O Glp Gos8 b LS 5 Ulse 4
g8 Caale s a4 ail wdls s o gslleel Ol I
0250 G b 3N e I ey Wil o0 T T 4 2 L5
2 S 3 G Sl iman 5 M
5 S e G 5 Ol el 1S lS) il (slaiZdL,
OYNet | &S Conl ok jadeiin LS Slow | dlides (55040
o e Al Ll OS5 Ol s il
e (Y8 Wik L e s o L M5 Q)
& (Fsan glacd lge 5 S DI A Sl i 55,5
Sl g o o 4 pmie Sl e andllas 550 slacSl
e P
OLHer 5 Pruvot s Joswe Cow OWSCe L
Fos T (b w18 ¢SKn 5 STl oS Wsls Ol (Yo 9)
23 o DI VL b iman Ll e ST
5 S s 51 CBli pde s a4y S 5 onio GbLs
Wsls ol (Yo%) 0L e 5 JIg ST .(F)cwl ST
ool S5 5 e ST &5 653l Glag) o
(V)L 55 03T T bl slpn (So T s & b 5
d?ﬁwd‘ﬁﬁj))’r@@w&&\}&@(’g
ol 5315 S G 5 s SL e )58 B0 5545

&f@w%d\ﬂ\)bckjau)}&;ﬂ

1P sibwl (1agy / Cuilie § Cuny )93 / Olws)S (Sk) eole alSkils ¢ale alas


http://dx.doi.org/10.61186/sjku.28.6.33
http://sjku.muk.ac.ir/article-1-7551-en.html

[ Downloaded from siku.muk.ac.ir on 2024-03-20 ]

[ DOI: 10.61186/5ku.28.6.33]

63T olixs (L KK

L agrle ol 5l ) @aslS 6 51 (A6 Sl 2 O o
Al e adllle 3 5o sladi sa 5 Gblie )3 (S gy ax Olas
:QTqﬁsb})Jlﬁ-dhdﬂ)ngﬁwaﬁiﬁ
5 S (sladipes > 6 oyl Clale Jl ol bl sdalia
Sl o ey g a8 Bon Ghlie 4 S by ol
Slalingy & by o o3 5 4 3,7 5 0 ladgos 53
5 (/Y MOIKY) 50 5 (/A8F MOIKY) Ju e
Ol e 5 Oy Shle 457 ol 0ls Ol i Sladlls
o2 4l o S L 1zt el Y paes
oS e o odr o T YL GUls s 4
Ll ol AL OT 5 &S dpn (ST 51 e
Py S S 531,559 plhe ol arllles (e
23 Ly o o 2SO 5 S Sl sy o e
B Vb sl S Sl o Dl Ul S S
2> 3 s ) e Vb Ol 35 0T g 5 paS L
G Gl gy 53 S O Oljee o iy ol (Gaalllas
B saalllae 514 5 g p S S 0 85 S VYVA LT
e ke il iy s OIS 5 (535 03
0en s KhaniKi Lo 5 01 u1 55 w gOL g15 )3
ki SIS p S AS s p S e OF 5 YV o l(Ye00)

()l
S A ) e @ b 31K e s HIE 0l
S e Dl gl YU ) 55 pde a0l
Al o anlllan 3550 Sladiges 5 Sble 5 w8 51 AL
s e ST O 4 by OVLE 5 HI o 2y
SYUMIN N0 g anlae .54 5V 6 a2l glwg, ¢Sl s
o Sl L5l e A LYY e s 0,8
41> ;5 (Cr ;As Pb Cd «Cu Zn) K ool
BB s el 655 o5l S glas S a‘iﬁ‘f(‘v\f
JB Ol 4 69y e SV b 55,8 sls Ol allas

Ao 1y oSy T 1 il ook e ks g

Ll ot Cal ST ledisie e
1) Glgy 3 S g a7 Gladipes 3 ST
SWlae osgdme j3 S ol 4 ax g L Ad odalin SV @
255 00 03 (6 5 o oS 03T Elab 4 Ss
ol Sl Ol S (Cale OLuil) ¢S50 AT e g
ol olash pyaw 538 Sleslial 58 55 ST
sdas sk 65558 O Bb S Ll ST
S35 s psa 5355 5 3,8 o oo > S
o3gdon solms 030118 Ghls )3 > psen opl 5 3500
ST ool Jole ol gl s gr eslinel 35 Slalls
2 GlanT fSle @ F WLk oo
ST 55 0T 25 55 osl5,T o odd plowl olalllae
slzal b6 Wlg s S o LU 1) ST o T
03 G0 f A p ST Chle o zaS (M)
OHen 5 dslo gandlas )3 di )18 5 50 Sl
33 G 5 es S Syl chile o Sile Y2Y1)
Ol ot &Sy T Ol o 51 o8 i (6, 83100 puS
Clab e 55T ONSb s 4 Sl S 87 iils
5 e = HQ 05 .(MV)il aibate 55 Ll gl
Vb Sy 5575 pde oz LS 457 Ao 5 ) 3o 4 Lad g
N agrlsn 53) &Sy T 3 51 (36 Gl o Sl sl
350 i ged 5 3bls 5 (Cn g ol 3l agalse 5 Olas ol
ol 5l agalse 53) (O758) HQ O andl il oo anlllas
A ey /P L SV B sl ST slad gl gl g (Olas
gﬁ\éfl})>>}>,-}n &:;M,Totks\f@\a\a,u:gw
33 v.:ulf cble wi;L:a el ozt Gl 4 ¢S5 bl
33 5y (,,uf 5 3T Gl I iy S slad g
cble Sk (100) oL Kea 5 KhaniKi - gaslbs
208 ke PO D1l (m DL gl 3 pgesls
Lo o 51K r 53 HQ 015e L) s s p LS
@l Vb Sy 55 pde alasOlE o ) e 4

1P sibwl (1agy / Culie § Cunyy 8)9s / oliws)S ¢Sy eole alSkils ¢olc alas


http://dx.doi.org/10.61186/sjku.28.6.33
http://sjku.muk.ac.ir/article-1-7551-en.html

[ Downloaded from siku.muk.ac.ir on 2024-03-20 ]

[ DOI: 10.61186/5ku.28.6.33]

€0 W dbuos

e & &5 058 Wibe ol Glalonar Gl
o) T 5 b S oY DL L 5l b
o e o s s F e e i
Sglite ¢ b b 515 s bowste anlllas 5 40 adlate ¥ s OIS
O35 5% 4 Ol 3515 &S 3 ;K i Ol 035
crl 03 adllas 550 (S ol amio 5 glasd 55 L
i K5hgn SSL 5y Calten slaely S & G
Sboslg Gl Ote SVsb 5w, eslited Ll
(538 AL Soslame S5 mlo Ll Rl (g5l
Wlid s S osa gland S S w0
S pslma 3 pdE S 05 Ol g 4 OSB3 I8
S s OBl Sl eslizal 5 555 ISl se slael,
0T &5 45 ¢t Jpame ST o L5 LT
MG sl Olad 0L Al Jool slaes, sl 5 psla

.ugwl:dgmolfwawélﬂb@\ﬁ

i 9 pd

L 48" Cmal ) i) 8 el 0L L ol lin (!
ROUN PRSP [V FW PSS N P PG e
o815 g e (S, e s s
R o) O gl (sl Bl ST DU 05 505
b Ol oyla i) ny b e Sla By S
o 08 iy 5 51 IS n el 53 (VP e Y e VY 0P

&b

2 L 5 (Sl bug S (gladlas s (Y0)das o
5 ol Sl gl wi.,w Sl bl g,
5055 Bl b el ki Ol g5 )50 Dl S
3 ol Ol Sl d S i Ol s 53 e
WHO) il el okl s FAO) ;58
Sl Cble wlie b 4 sl aallas )5 (M)A 5,18
aslie 3y e do Sl eSS Gladised 3 Ko
da o 0L G andllan b bl anlllas Sl oeT oy ol
23 Sl Ol g S &g 53 o 5 pg S Sl S
Gl =i Ol gl Slowy o 5 Lol 55 Sloes 03 gudne
oS Sl edias Ol & 5y Sle v Sl iy OIS Gl
b oamlie 5 Sl Obw,gd adbte s sddoiS (.uf
030zl b 355" (5 e 51 5L Ll g o 4 LBl o Sl
23 SV s ol (LT g 03T T L OB
s 0l 35 S st anlan andl Bl ) 3 g0 adbate
2 G gre sgb 4 A5l alob 5 oS 4N Ges S
Llg oo S 38 o 5T S s K il Sl
T 51 a6 ol kst 5 edale Ol JYs 51 Ko (S
ol adlas s I K cplpl (FOAsL
5 S Gl Glages I 6ol paisel pis Lilg e
AL STl Calites glaGes 53 Ol e bals anslas
S5 Lomd

A sl oV S, sl Ol sl adllas il

o2 ST e sy Fooa by Sl
Sy T w5le Sl ol 51 & Chle bl 3, 5

L Amini M, Afyuni M, Khademi H, Abbaspour KC, Schulin R. Mapping risk of cadmium and lead
contamination to human health in soils of Central Iran. Sci. Total Environ. 2005;347(1-3):64-77.
2.Rajabzadeh NT. Bread Technolog. Tehran University publishing Institute. 2008;5th edition:376-89.
3.Gebski J, Jezewska-Zychowicz M, Szlachciuk J, Kosicka-Gebska M. Impact of nutritional claims on
consumer preferences for bread with varied fiber and salt content. Food Qual. Prefer. 2019;76:91-9.

1P sibwl (1agy / Cuilie § Cuny )93 / Olws)S (Sk) eole alSkils ¢ale alas


http://dx.doi.org/10.61186/sjku.28.6.33
http://sjku.muk.ac.ir/article-1-7551-en.html

[ Downloaded from siku.muk.ac.ir on 2024-03-20 ]

[ DOI: 10.61186/5ku.28.6.33]

w1 Olis L)) Ky

4.Ghanbari M, Farmani J. Influence of hydrocolloids on dough properties and quality of barbari: an
Iranian leavened flat bread. J Agr. Sci. Tech. 2013; 15: 545-555

5.Mansour SA, Belal MH, Abou-Arab AA, Gad MF. Monitoring of pesticides and heavy metals in
cucumber fruits produced from different farming systems. Chemosphere. 2009;75(5):601-9.

6.Bigdeli M, Seilsepour M. Investigation of metals accumulation in some vegetables irrigated with waste
water in Shahre Rey-lran and toxicological implications. Am. Eurasian J Agric. Environ. Sci.
2008;4(1):86-92.

7.Llobet J, Falco G, Casas C, Teixido A, Domingo J. Concentrations of arsenic, cadmium, mercury, and
lead in common foods and estimated daily intake by children, adolescents, adults, and seniors of
Catalonia, Spain. J Agric. Food Chem. 2003;51(3):838-42.

8.Kampa M, Castanas E. Human health effects of air pollution. Environ. Pollut. 2008;151(2):362-7.
9.Bravi E, Marconi O, Sileoni V, Perretti G. Determination of free fatty acids in beer. Food chem.
2017;215:341-6.

10.Dong Q, Fang J, Huang F, Cai K. Silicon amendment reduces soil Cd availability and Cd uptake of
two Pennisetum species. Int. J. Environ. Res. Public Health. 2019;16(9):1624.

11.ur Rehman MZ, Zafar M, Waris AA, Rizwan M, Ali S, Sabir M, et al. Residual effects of frequently
available organic amendments on cadmium bioavailability and accumulation in wheat. Chemosphere.
2020;244:125548.

12.Retamal-Salgado J, Hirzel J, Walter I, Matus I. Bioabsorption and bioaccumulation of cadmium in the
straw and grain of maize (Zea mays L.) in growing soils contaminated with cadmium in different
environment. Int. J. Environ. Res. Public Health. 2017;14(11):1399.

13.Pateriya A, Verma RK, Sankhla MS, Kumar R. Heavy metal toxicity in rice and its effects on human
health. Lett. Appl. NanoBio. Sci. 2020;10(1):1833-45.

14.Broadley MR, White PJ, Hammond JP, Zelko I, Lux A. Zinc in plants. New phytol. 2007;173(4):677-
702.

15.Mahurpawar M. Effects of heavy metals on human health. Int. J Res. Granthaalayah. 2015;530:1-7.
16.Hutton M, Symon C. The quantities of cadmium, lead, mercury and arsenic entering the UK
environment from human activities. Sci. Total Environ. 1986;57:129-50.

17.Why The Marine Environment Needs Protection From Heavy Metals HM, UNEP/GPA Coordination
Office. United Nations Environmental Protection/Global Program of Action. United Nations Environment
Programme: Nairobi, Kenya, 2004.

18.Koki IB, Bayero AS, Umar A, Yusuf S. Health risk assessment of heavy metals in water, air, soil and
fish. Afr. J. Pure Appl. Chem. 2015;9(11):204-10.

19.Ali MH, Al-Qahtani KM. Assessment of some heavy metals in vegetables, cereals and fruits in Saudi
Arabian markets. Egypt. J. Aquat. Res. 2012;38(1):31-7.

20.Muchuweti M, Birkett J, Chinyanga E, Zvauya R, Scrimshaw MD, Lester J. Heavy metal content of
vegetables irrigated with mixtures of wastewater and sewage sludge in Zimbabwe: implications for
human health. Agric. Ecosyst. Environ. 2006;112(1):41-8.

21.Rezapour S AB, Moghaddam SS, Damalas CA. . Heavy metal bioavailability and accumulation in
winter wheat (Triticum aestivum L.) irrigated with treated wastewater in calcareous soils. Sci. Total
Environ. 2019; 15;656:261-9.

22.Ahmed MT, Abdel Hadi E-S, El Samahy S, Youssof K. The influence of baking fuel on residues of
polycyclic aromatic hydrocarbons and heavy metals in bread. J. Hazard. Mater. 2000;80(1):1-8.
23.Khaniki GRJ, Yunesian M, Mahvi AH, Nazmara S. Trace metal contaminants in Iranian flat breads. J
Agric. Soc. Sci. 2005;1(4):301-3.

24 .USEPA. USEPA region Il risk-based concentration table: technical background information. Unites
States Environmental Protection Agency; Washington, D.C., United States. 2006.

1P sibwl (1agy / Culie § Cunyy 8)9s / oliws)S ¢Sy eole alSkils ¢olc alas


http://dx.doi.org/10.61186/sjku.28.6.33
http://sjku.muk.ac.ir/article-1-7551-en.html

[ Downloaded from siku.muk.ac.ir on 2024-03-20 ]

[ DOI: 10.61186/5ku.28.6.33]

€V ) abuos

25.Assessment, Probabilistic Risk. "Risk Assessment guidance for superfund: volume Ill-part a." Process
for Conducting Probabilistic Risk Assessment. Unites States Environmental Protection Agency
Washington; Washington, D.C., United States. 2001.

26.USEPA. Risk-based concentration table. Philadelphia PA: United States Environmental Protection
Agency, Washington, D.C., United States. 2000.

27.Stefanovié VZ, Filipovié NK, Jovanovi¢ BM. Undesirable metals content in wheat of different wheat
varieties. Acta Period. Technol. 2008(39):69-76.

28.Qu C-S, Ma Z-W, Yang J, Liu Y, Bi J, Huang L. Human exposure pathways of heavy metals in a lead-
zinc mining area, Jiangsu Province, China. PloS one. 2012;7(11):e46793.

29.Raj D, Maiti SK. Sources, toxicity, and remediation of mercury: an essence review. Environ. Monit.
Assess. 2019;191(9):1-22.

30.Pruvot C, Douay F, Hervé F, Waterlot C. Heavy metals in soil, crops and grass as a source of human
exposure in the former mining areas (6 pp). J. Soils Sediments. 2006;6(4):215-20.

31.Agrawal M, Singh B, Rajput M, Marshall F, Bell J. Effect of air pollution on peri-urban agriculture: a
case study. Environ. Pollut. 2003;126(3):323-9.

32.Ebrahimi SJA, Ebrahimzadeh L. Evaluation of heavy metals concentration in drinking water resources
in the cities of Kurdistan province. Adv. Biores. 2015;6:55-61.

33.SAS. KS. Determining the health risk index of heavy metals in bread consumed in some areas of
Hamadan. Innovation in Food Science and Technology. Food Sci. Technol. 2019:87-94.

34.Karimi N, Pormehr M, Ghasempour HR. Contamination study of water, soil and wheat to arsenic of
the Bijar region. Environ. Sci. 2014;12(4):25-36.

35.Zandsalimi S, Karimi N, Kohandel A. Arsenic in soil, vegetation and water of a contaminated region.
Int. J. Environ. Sci. Technol. 2011;8(2):331-8.

36.Bhattacharya P, Claesson M, Bundschuh J, Sracek O, Fagerberg J, Jacks G, et al. Distribution and
mobility of arsenic in the Rio Dulce alluvial aquifers in Santiago del Estero Province, Argentina. Sci.
Total Environ. 2006;358(1-3):97-120.

37.Sadeghi M, Noroozi M, Kargar F, Mehrbakhsh Z. Heavy metal concentration of wheat cultured in
golestan province, Iran and its health risk assessment. J. Environ. Health Sustain. Dev. 2020;5(2):993-
1000.

38.Liu X, Song Q, Tang Y, Li W, Xu J, Wu J, et al. Human health risk assessment of heavy metals in
soil-vegetable system: a multi-medium analysis. Sci. Total Environ. 2013;463:530-40.

39.Maleki A, Amini H, Nazmara S, Zandi S, Mahvi AH. Spatial distribution of heavy metals in soil,
water, and vegetables of farms in Sanandaj, Kurdistan, Iran. J. Environ. Health Sci. Eng. 2014;12(1):1-10.
40.Gholinejad B, Mehrju S, Bandak I, Osati K, Ghorbani F, Farajollahi A. Spatial distribution of heavy
metal concentrations surrounding a cement factory and its effect on Astragalus gossypinus and wheat in
Kurdistan Province, Iran. Glob. J. Ecol. 2021;6(1):014-27.

1P sibwl (1agy / Cuilie § Cuny )93 / Olws)S (Sk) eole alSkils ¢ale alas


http://dx.doi.org/10.61186/sjku.28.6.33
http://sjku.muk.ac.ir/article-1-7551-en.html
http://www.tcpdf.org

