DOI: 10.22122/jhsr.v13i4.3096

Vesnu Publications

W92 (539U S ) 39 (o Jiw Sl 10 o g 9 P gm0l (S 3T i S 31 y1rio (U3
128 Jlu 55 olehe! 3 5

¥ .

FoBubs anls :tsaﬁlwd s § Aud o ‘Yo_'ﬂ:,g.'; Sl ala ‘\Q:a.ol ($340 3ans

51 Olgosl (35 s § ol g s 53 (ST 5 p5enslS 0 ) K St ke 80l 551 il anlllae plonil 1 Coa o

‘;,S;mc;l;.lé o\kw.@f‘,@;,mmwﬁ oyt a5 3 Il gl g5 gtf,'\ggu;wlb_5@!5,@_&“;,,4{;.)”;;‘@:»5% WSl gladises 1B N9
J;tr));ANOVAofﬂu,&ma\}ﬁcjwsumbuﬂwq,?..u;;m,:@gbfw;%w6..:\gj?akiwjmu;.ﬂu{@j”ﬂﬂs‘gﬂ

.25 5 )5 eslizul 5,50 SPSS
Sl (5ak gos 53 a3l 5 0 Sty T Bl e 3 8 a5 lbilind dom 515l LT T 53 sl 5 &Sy T e Sl il il L
3l o 315l 5 e 308 53 S DAl e Sila s g 3 Ikl d 1 2S4S AT s 0 SAST 0 8 e /OSAY 5 VRV Y/PVY C a
Sl 5 bl e Skl d ISV S s olamtl o SAST e 8 e FANVE O b B i 03 8 8l Sl YL
S 51 (Transfer factor) JUst | sS6 .ol 35kl dom 51 5V p gosl8” o a 518 PSS 1 05 n VVAPR 5 YISAYY (55 0 6T 5 pensls 3l

T s 4 (6K, T) /FADY 5 () YIVE N c((a_,:.a:lf)\‘/‘/\'ﬂ\ i 4 OT ,olie 53505 (69, (}:AJL{> O > &S )T

c%ﬁ)b‘;bg«.jal:fq{;ﬁdu:il}dfl,'-).sj‘.lé).s&ilgg\(b'df),ﬁ4.3|JQT")\}S@Af,\.&l{&;)\xb\bjlj‘ﬂ\{@?ajwjzgﬂjrﬂ:\f;'_ﬁb:s;w

[ Downloaded from hsr.mui.ac.ir on 2025-12-22 ]

[ DOI: 10.22122/jhsr.v13i4.3096 ]

a5 S (5 e Jome Camaz 53 1y e ot 0dnT 55 Sl (S sy 2 3 50 dkaie 55 G 5 e fw U5 e

S (s S (N )T cr}.:nb\f (o c;,.:i;w QI}B .‘5.\.1.1.5’ 6'&03'3

2D (w0 Cuils LN Wiy c&"»;.w)i S Ol 318 )L\in L5l el 850k g (60 ot And e by Sl ()lio (gire deze yel 18l
FYA-FAT :(F) W A\YA5 ool pllas lisdos aloro LV FAD Jlw 43 ool (B b g (65,9UiS (gl mo

WAS/O/N i b

g ol baulyd adex Sl oouats belse st ooyl plan )3 e Sy
LacSi gl gl J| (immipj ool (93,5 SB sl Sy 2l
5 ] elmedled sl sblio )5 45 ol 2o ctibaio Ll Sorss
4 iy 3 0 (0) 23 e 515 b o |y T (ol b g ()
GBS EiS )3 o 51 o3l o sl St S35 (gl oo b g9
2R 052255 4 39)9 5 Clmj 4 ol JU] g S > il oS @ joxie
¥ E-A) 0S5 .

s Ly S (g)llogy o sl & i b adgl (e 5 S
Pgma & (S CjlE geod el (plhend 355 9 OB (pd l edlatl
{ANY) 3930 S a1 g S5 ipaeadls’ oo c59) P95

G s ol sl i I3 85 IS 5 e e

VAN Y/Y tdllas bl s

doude

O St Sl ol 02y 5 ey S 00yaS 3 85 1 i 4 ol
o) )bl gl g dile Bjlaiels (g oslizal (3l 51 i
O g 3 Jd do (gl ol pgusye 355 lgis 4 (2 g 5pltS
oS SN game (i g oo 5 lay S 3lse 5 g Gt e
aS Jls  ims e b el (650l (slacpe; pd b 3l ool 4 g5
(=F) Sgism o & Lame (539l pgo alie alen 5l (itno Jgo 5 355

s 45T (M olgo 5 ()39 nd | 2 lio 3929 ogMle 29 3
ey 6P9:.O)L§ ke L)*i‘—‘“ )_¢9L& )‘ JJL) ):bhu 63);‘}& Sk CM.@I
Dga o0 0LS Qe S 3,13 dgng 55 g S

il i 31 S oy sl o (Kins i (Y Cans

Ol (oletuol (loduol (Kb pole oKl cusling oSl dase Cubliny (wiige 09)5 5 STy p lag)low 5| adgl (6 Ruiy 0uSiinr g3y (o) bruone Gl 38 50 bl )
Olnl leto! legol (S5 pole oISl cublagy 0aSily dae cubling awdine 09,5 5 (ool Gliudod dieS )yl ol )5 goomisly -
Oyl ledol (latuol (S5 pale olSily cubligy 0aSishy o Cubliny awdige 05,5 )l wlid S -

Email: hajar_saffari@yahoo.com

Ol eoladol ool (Siss pole olKiily wusligy 05l ¢ 5elamatnl g ylol 09,5 ¢ luuisly —¥

Shsr olao 2o 1 Jggmmo odiow o

WA s /¥ 0 louis /1Y s [aoMs pllss Cliioes dlxo

fVYA

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3096
http://dx.doi.org/10.22122/jhsr.v13i4.3096
http://hsr.mui.ac.ir/article-1-976-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-12-22 ]

[ DOI: 10.22122/jhsr.v13i4.3096 ]

O 5 el (Slge dases

O 38 e (oS0l il adllas pbul 5| Bun cgade Camolue
g ledee] (B g (Sl rejiams )3 390 oy g pgredlS (S|

Lagdis,

429 b bdiged (6 pSojlul Gg) g 392 (e —(shaalie g5 | Gings ol
el YUY i jo (glil 4 a8 (glaisS 4 48 )5 O jao (o Colus &
S Syl a8 adlllas 3y90 (glb iy e 45 el o 4 5 05 sl
200 dewogs (sbadiged dlaw | i ol Cudld y diges dlasl dol > g
el Cond 4 o) oo 10y (gl 4 s ye (sl i B,

L Ve coblie o (0o )b an (65,5l (e O 5l Landiges
e s g e 5 )l 95 5 AWl Sso 4 plie cutS &S 9o
29y 035 aiBag) 53 (il Wl g ol Ol Sl byl g0 4 ()l
g ULQ(O..oI

Slod U Ladiges (0,8 s Caz 98 olKiws jl pols adllas )
sledsges pin ol (ULJ] Hach S b)) ol ol S Blw asp Ve
olRiwd g Ol g 395 ¢ unjiam ((ladiges puan yolate 4 b Gl SB
<8, 5) AA7000 Pyrolitic Graphi Tube Ji» ol i
3 iy g powedlS (Sl Ko Sl s e (15,61 Shimadzu
93,5 o3l il 3 oK Lo

Sozglgn duaal 1 Ol g 298 (SB ¢ gnjicumw sladiges muin jglate 4
5V oo ls o by 4 (plall Merck e5,5) o5 nm sy 5
A5 ookl Lo pd FO o old o yd b S i dawl g doyd YO

s 1 asge BT ggeme 3) (Bolal 90 &) (seja (sladiges
9 SRS (Seimody glac S 53 9 4038 el (6558 (s
las 5 e by i 8l Uil olKiglojl &) s 5 35 (5138 a2
%L@)35H>)§>)_&W5m»l:w%&g\hdmﬁds;
90 oK ;0 sl FA Gide 4 it gl (gilwodlel o i Sis g
LAY N0) )5 5ol S e ar Ve gl b

o 3 Sy gty 53 adlllas 3)50 (e oled ST 51 52
w5l Jud 53 ¢y5laes (PET) Polyethylene terephthalate
oo Uoacs cosby (cladsges 05 5hos (g5 gl ol 4d8> V0 code 4
(A AF) 155 o)heSs Sl slod )3 g dudyg> 59 5l 90 oBtnlofl 4 Jluo))

oS aciyy gyodee Voo dold jlpy 500 (g 4y SB diges
d.l,\._wg d._)d)_I.nwaLw Y. o 9)..&@.4]“» Ve x Ve x Yo o)'l.\;'l 4 ledJl>
4 sslwoslal Cge (Sewdly duaS 5D 5 10,5 ‘5)9'1@; Sy Hlas
4 ol 5l e 9 405)S byl b b ladiges s b Jlo ) ol lojl
999 9 sl FA e &y g M iy (sladind Culy 0 oU)ke pads oo
LAY YO FA) a5 LB oS e ax Ve gl b

L (s o0 395 £95 31 (6519l (Slage; o oaliiual 3)90 358 LI
o ol sibonlel 9391 9 A 5l oy 3,90 065 Aiged oS il o oliords
.(\f AN ;\'A) C8S Oygo SB sladiges ol o Ll b9y

39 00,8 bl ()b pdiges Can (65)0liS (e B &Sl @ a2 L

4S5 Bgbip0 ol 3y 3l (slom L agalse )3 oS slaciond poles g o34l
(V) ool o 0yl allis ol 0 eyt lalllas 5
lils (So5den Jsl LUy e {Transfer factor) Jus! g1
Y adal, oll o pils adllae 3 &5 S o ol |y olS 4 SB I S
F N0 AF) 08 dnbxe
__ Concentration of metal in plant

TF = V aa,

Concentration of metal in soil

5 b sHme g uandS (2l (g melizy we e Sl
Jo 59 sloygiS ) g ogmine (el 5> fpe (sl s ]
Sl 03,5 b lg) paye oo > CudgS I ey Gl o Bpan clags
d5290 i I3 (ize 29,50 (S5 2 ogMe g5 BB SIS 5 5 Mg
ol (S 05 8 e Dbl g g 250 b o el Sl
o) 5 oslizol § OB Gl b (6yll b 51 eSias l3lh & Y guams
QAV1) asl oo dasme Cuj Jlus pre Sl S | Sy 058 Oy &

o (29 (Sgdgm w5 B et Caols cle 4 (S0 s
SLokd i i Blizee (Lo Cuond )3 Gy g2 9 (Yo e
Sy 40y oYL 48 A8l o (S I35 glgil §) LSy posedls . ituen
bl 4 e 5 b oo oo &S 5 45 )0 56 cal )b b e LI
b o gboasl 3 Slas > B 5 055 5 9505 sl sslew
29 Sl (o g Kt polis (et 1503 (o g8 o () )
g ol Jate sl el ol 2ol 47 LS 5 09
aelaplsil 3 iy an (839)9 e jlame)d Ae ) G 23,5
9 OmslSgan Siuge 33 IS 4y e oy (Sag(Y-VY) b e
5 6ok )08 il gy s dbadlS > Slas 4y ol (S80S
ot § o S uS sl Jho cinas 1) 5 S35 )5 ()18 SYMB
gy b polis I (S Sl () V) 33,5 o JUbI 3 o5 Sgn
teeldT OT 5 o cdale aglal o8 a8l e oldl sl Golb s 5 om0
09 JLtd Glidl aden 5l (Bgpe — ol e 53 slad il sl
(VY) 25,8 o

ool 0 plo] LS )5 3grs0 eSis SI6 90l ilisks lalllas
e L bLsyl o ofan g (Sl cloiagh 4 olg e aber of 1S
(b 395 9 ONSE od boad 03l ()9 allid )3 poredls 5 o
il g Slmje 3 (i Slidb (ot > o Kea s HuaNg (A)
390 > )L g HAJAr (V) oz Solaas b Cumex 3 ol s
oS gl 5 5 Sy g Bl 3 i il Jaos a8 o))
Od9— YU 4t > Malik 3 Mahmood (YY) Stevia rebaudiana
Sl o > Lygl 3yl as 5l G pgradls g 0y epg)S SIS (e
& zhiul olS iy (2l aue; > Kayastha (vo) oMslb b es cuss
ohlen g Sultana (v8) ;55 Hlals 4 cus 33 )3 i Sl zess
Ol jw ) poredlS pSiw 38 b Jad gy gdo > ML daily o
29S8 (390 Y ogas 3 ) Ken g Gebrekidan s.iss 4 (YY) 1S,
() 3905 0)Lsl 921853 pogsedls” 518 g jew Jald )3 o pes I3 Ui

085 a3 g edel o 4 gt woad plosl Cliudiod 4 v g b

FVa

WA s /¥ 0o /1Y s /aoMs pllss ol dloeo

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3096
http://hsr.mui.ac.ir/article-1-976-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-12-22 ]

[ DOI: 10.22122/jhsr.v13i4.3096 ]

St S 3 8 S L

3038 xS S35 l5an (S 0355 & o) (ol i ol
235 e Sl g 0y

lild LogS s SLa ol o S Slild i o o)l s caps
Jolee o PEArSON  Siiiod (o) 3l ¢ wojuw 5> 00 odnliiio pSiaw
Sl o Sl comimed 15 odlisul (Spearman (Siwwes) ol o el
19 05 80y S90S 315 Ly 955 5 SB el 3 K 36, L)
{F QAT IY) 035 oliial opite S5 (Jad (g5 b9 8 Sl s

Lydidls

ool ol 00 @l Y Jgas 13365 5 T (S 3 S oljls clale
e b Gy 18 bgrye )bl O (o (pSiw ljls clale o 3YL daodls
Dy iy p)S e oo 2Y

(3L 1 oS b o 1) SLs 5o 36 o il Sie
3 (oLl 395 &1y GBI YL 85 3: pS5LS 8 o 1500
9 SEVAY palie ey a Syl g poradl S @li b (o JLoid 4y
alils cdale 1 Sle ol adllae jd il p)SolS 5 p S oo /o0
Dy 3ylbil s 5l 5ol g duslie B S 5kl b ogS o S

48 Cunl 0l 03l LIS Y Jodn 53 ¢ s Hd (pSiw ©l36 clale
48 Cdly GlySe onizmen Adl o 0w S 4 by clale o 5V
Syl 548 9 5YLy (pojias 5 poredlS g op S l3le clale
PV KV IS W

2 oS s I3l o e bl S ol LS Y Jods (slaasl
a3l dgmg olS )3 pSi I3l gal3El b Ol g 298 (S

S (1PAY) S0 4 sniin Slyz I8 Uil 555 oS
5 JUasl jesls cgliio Hlade g paredls” (F/AVY) > Gy (Y/VEV) >
2 S @l s glate clale saimdy il Cuwl S wtlisee Sl juw
(V) Wil calises oy jauw 53 puolie gl (59,YL 5 S

S B8 Oygo g loratises (355 5 SL Ol (o) Jolo ¥
Al Cud 4332 Yo adllas 3590 (cladiges

Obgy 4 0ab (Syglaer (ajium 9355 ()l O S sladiges
A5 wan (Standard Methods) s skl la j5g) QLS ¥eY'- ol

YAV Jace olKiws 1SS o0 odlal (sladsiges paan ¢ly
a0 oalial (olSiwd SIS oallys20n 3b) (ool Hack e )
Syl £ 9 g9 Jlomd oili b SB aisal jlp)S S oS sk
oliwd pd 4y ¥ ds (w05 L] ol 4 o )d A8 S jgalgu
N3 g ad ol 800, S Sl an d ¥ Ol > an p L psle
by ) e a5 LSl ol o) YO (g0 senSTyy 2 L VO
e 4 jhaie T b g b 03> joue FY o5l bl acoles 5o 05 osiligs
(Y) 13 0Ly g gos B

o3l 15 3] o853 1 sigo s 05 03le] (clodiges it (5l
Sl (oo B nji dSgel Sl )5 B 4 &S gl 4 DS
Oylys am b b Gl olSiod )3 uww 9 13,5 alal wo £ S s
5| yaS pom Ay dged Hlade a5 Sloj g 0 ooy )8 o1)F o ax 3 A
Pl 5 03,5 )15 g 5 p93 5l (sl 0 pldl Unle sy 2 o
ST g 0 03y yoae ¥Y ojles Slo L2l iged lime b o5 5 e
b oxiloy (g Br @2 4 shade

SLadsges poan gy lad 4o o o1 odlal ladiges pin sl
(bosd 5 (o) 395 diges Jl p)S ¥ 45 glds (I b 05 Joo (ghoo) o
23,5 1,8 oolatwl 590 uan (gly

ol s i odlizl b b oSz 55 ol T (cladiges i (s
dod FO S i dl g oo Vg A5 Ay i 0 Ol iges 1) O &S i
oS Sloj b ad oo )18 (b G (g9 p5e Gl s 5 10,5 LS ol 4
23 ¥V ojlad (Blio B2 51 T 5l g gy g V) S @ o e
YA XY 05 0bboy (g O w5 4 shaie o b g 05 03D

a2 dlso olyam & Ol 5 358 ajim SB osd i cladisal
51 ookl bl s ool b il b olKiislosl 4 diges y2 4y bgspe 0k muss

99S 9 S (s bl G ju (i ol 3l clale kil Y Jgua

(A 5 poSirlss) 9 (oS SIS 3 pSirlss) ylaae Bl adl E (uSilis

-[0FAY £ -/-0¥0

Y/7-VY £ V/YYO¥
V/VENY £ - /¥va.
foselE ofo ¥
ofesNeE ofoioy
RRY 2 =N ¢4
ofsesE ofeey.
NARYAE=RVAN
¥/7-44 £ ¥/¥-YO

3 il pebac
(pSoS 2 pSka) Y pseslS s
(eSS s pSke) P S

(pSoLS 5 pSlee) V- g

(03 2 pSikes) </ S| ol
(5 > pSke) +/-0 posealS
(3 2 poSiske) ) g
(pSoLS 5 p Sk # S| KES

(pSoLS 5 p S Ls) ¥ poseals
(oSS 5 pSke) V- o

(FY ) ol o o oli loslar > kil ®

WA s /¥ 0 louis /1Y s [aoMs pllss Cliioes dlxo

A

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3096
http://hsr.mui.ac.ir/article-1-976-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-12-22 ]

[ DOI: 10.22122/jhsr.v13i4.3096 ]

O 5 el (Slge dases

andlas 3 90 (SLa e jrrren ju (S Sl 31 GBI (aSilis Y Jgua

FIAVY Y/FAXY V/VAZA
Al -/ =
= = 0

e
(V) (oSS s a8 slae) Ol VYAPA ol
(V) (pSSLS 2 p S le) (Ll o lslicd

S5 lnbsSeisb Sloogas yulf el (59lS ¢ lio 15 i I
LF V) b oo il Ol jaw > i Sl (o JUid @ g 395 e

wol S pyS eV al33l L Jgas slaodls U gollas
L 5 A8 595 e 03938] nejiam 4D 9390 Sl p)5 Juo WY/
Gy 9 poredlS Syl 2,5 oo V T30 b copiomeds sl Hl xe (gLl
oy g poredlS ‘gi,,;wj PS5 shee N l38l b g o adls] pejam )
9 peeedlS (i)l 1 2,5 oo <1+ g ASA SOIND i & 35 365
s YD Gize &bl S 5has 00,5 o aBls] e jmw oy

S i alids Gl slap b Jlisl Sjelan oUly ¢l jg516
2le)ssl 3l U Jlisl je81e ams o i |y oS Calises glaciound 4
b o Sy ojlil 5 i l3ld 3939 S T dlge (S PH ygen
48 Col (ogo (a3l olS 4 SB 3l K @il cilisee Jlas! sleygs1s
A3 o Ui |y (olie 0555 3 i Sl L sl apslge g

(FIVYR1) p5nndls 515 &, g po Jisl 156 s (ilho (2 5L
o g peeadls 15 93 oS LS lgi oo 3gr (YVEY) o 5 s
B as gl asms byl nl )l plie 5 0k Sy S
oo 315 Bl o () & a2 b Ll oyl (g iy Jl 4556 pgsasls
G by Cusl popesls 36 e 5l nt (SB 5 555 o) bee 5
b el e g ol @l Jss PH aler j1 S Sojb byl
2 p5sedlS 5 oy 38 39 S yie dle o ), 4 Gebrekidan
)5S 39 YU 4 (¥Y) o) en g FAN Lingh couiman 4 (F) S
ol 00 o)u}l P%.A)ls )13 Jl.a.u‘

S yaSdagis

oS 10 (S Wl s xazd Caw 0lS bl e )3 1K I3l dgng
OpFdir (e 45 Amd o0 LS (i Sl pSle 3uoS gl g o0
i Sl Bl (il oS3 By 5l 5 3 |y oy 5 sl

ol 035 dunnlins Y] Lrsgh oy s dilig) CBpume (e eyl adllas
S sl o Gl poredlS’ g oy I8 ClAe (39 Vb 4y g b g2y ]
25 3939 SN B oMo o it g ailaie oyl Cloy s Cpe
2lie 4 3K Ol318 5455 51 ¢(65,0liS b SE g 365 1 ool oy e
L es 4 655l el s b gyl o g S

ANOVA u}.aJT &:C\.ﬁ ASTEEN

P B oS 58 e
< JAYY < [-VE Saveyf Sl
<[PV Yo/-VV RPN
<[\ \ < /YAY oy
YRR { VWA Y/AYa Syl ol
NINYe —A\YY/AS- RPN
- JAVY —YA/TAY ©
< JAA¥ £0/VO - | asS
- /V¥4 AIFA- RPN
- JAaY -/+4A S

o

Slodds ()b pdiges ST > 1S cljls cldale ) Jouo glrosly 4 asg5 b
Ol 48 2o S]] > oo > pgrodls o 4 (ejim )50
o iy, o5 g0 S5 b (pliasisSoib Sloogas Sy | o
o Gebrekidan clilas gls U abl o) .cuils (ldol (B oo
29 guen (V5) Pendias 4 Kabata-Pendias 4 (¥) ., Ken

(=g )_13 ‘Lg)\“j u" » oS g';é\.l)b u‘yw A J}b dLbbD]) LJAJLA}‘ »
ljls cbale (WSl sl |y cdale cp 3ol Siwyl g clale oy 5V
4S ol awd 4 3ylukial 395 31 5wl oyl O G g S pgaadls’
Sl i S l3ls 5,0 0,0, Woldetsadik oo laassl L
S92 4l (YY) (o0 )98

5 e 4 3959 ALK il 5 powadlS o dlos ) K 3l
i o e sloplil 3 (s plages col 0ogl o 5 0 (0055
92 38 & by (nejim 3 Spigens cllé (p VL Bl iag)
Sllllas ol b 4l oyl 45 39 Situyl 8 20 bgyyo (6 plozess clale oy a8
OSLee (39 ksl | oy ogmad 3 (g g LSO s () e
World Health Organization/Food and Agriculture Organization
YU L abaly o ol )Ken g (golide o (YA) (g 0 olS 5> (WHO/FAO)
udly cdllae (¥+) dpio o 53 adllae 3)90 Sl s 53 0y iee (392

Saiaw)] Jolld oy o jomw Jgamo (cly opSiw oo clale
P& ol g SB bl 4 el Ol juw j3 a5 3y oy > poedls >
4 )0 (St (S5m0 35 Combo 5 (Sam0 55 41 e 9 S oo Ay (]
ados 5l JSd (gloae @log jw pd (pSiw ©l38 (600 reod &S gldisS

AN

WA s /¥ 0o /1Y s /aoMs pllss ol dloeo

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3096
http://hsr.mui.ac.ir/article-1-976-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-12-22 ]

[ DOI: 10.22122/jhsr.v13i4.3096 ]

St S 3 8 S L

pode oluisly (55058 5 lisios Cigles Lawgi ol el Slisios il S s gy

9 5=t gk ol Jle iyl dlwg cps 8 el (bl (S5 FARVYS o)l Uy ) ool alaiie anlipbly 1 ab 5y pols imes
Hliee Jos 4 (1,8 o3linl Uy a8 0l o el (S pols oSty cudligy 008l Coguns

References

1. Givianrad M, Sadeghi T, Larijani K, Hosseini SE. Determination of cadmium and lead in lettuce ,mint and leek ultivated in

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

23.

24.

different sites of Southern Tehran. 2011. J Food Technol Nutr 2011; 8(2): 38-43. [In Persian].

Behbahaninia A, Mirbagheri SA, Azadi A. The impact of irrigation with effluent and sewage sludge on heavy metal content in
plants. Journal Plant and Ecosystem 2011; 7(28): 59-70. [In Persian].

Chauhan G, Chauhan UK. Risk assessment of heavy metal toxicity through contaminated vegetables from waste water
irrigated area of Rewa (M.P.), India. Int J Adv Sci Eng Inf Technol 2014; 2(8): 444-60.

Gebrekidan A, Weldegebriel Y, Hadera A, Van der Bruggen B. 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.

Nazari S, Sobhan Ardakani S. Assessment of pollution index of heavy metals in groundwater resources of Qaleh Shahin plain
(2013-2014). J Kermanshah Univ Med Sci 2015; 19(2): 102-8. [In Persian].

Afyuni M, Rezainejad Y, Khayambashi B. Effect of sewage sludge on yield and heavy metal uptake of lettuce and spinach.
Journal of Water and Soil Science 1998; 2(1): 19-30. [In Persian].

Bergkvist P, Berggren D, Jarvis N. Cadmium solubility and sorption in a long-term sludge-amended arable soil. J Environ
Qual 2005; 34(5): 1530-8.

Cheraghi M, Sobhanardakani S, Lorestani B. Effects of sewage sludge and chemical fertilizers on Pb and Cd accumulation in
fenugreek (Trigonella gracum). Iran J Toxicol 2015; 9(30): 1348-52. [In Persian].

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

Sridhara Chary N, Kamala CT, Samuel Suman Raj D. Assessing risk of heavy metals from consuming food grown on sewage
irrigated soils and food chain transfer. Ecotoxicol Environ Saf 2008; 69(3): 513-24.

Klay S, Charef A, Ayed L, Houman B, Rezgui F. Effect of irrigation with treated wastewater on geochemical properties
(saltiness, C, N and heavy metals) of isohumic soils (Zaouit Sousse perimeter, Oriental Tunisia). Desalination 2010; 253(1):
180-7.

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; 463-464: 530-40.

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.

Muchuweti M, Birkett JW, Chinyanga E, Zvauya R, Scrimshaw MD, Lester JN. 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.

Khan S, Farooq R, Shahbaz S, Aziz Khan M, Sadique M. Health risk assessment of heavy metals for population via
consumption of vegetables. World Appl Sci J 2009; 6(12): 1602-6.

Cui YJ, Zhu YG, Zhai RH, Chen DY, Huang YZ, Qiu Y, 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.

Huang Z, Pan XD, Wu PG, Han JL, Chen Q. Heavy metals in vegetables and the health risk to population in Zhejiang, China.
Food Control 2014; 36(1): 248-52.

De Luna-Jiméneza A, Arredondo-Figueroa JL, Rocha-Ruiza JR, de Jes§s Luna-Ruiza J. Effect of compost and bovine dry
manure on soil chemical characteristics and production of iceberg lettuce (Lactuca Sativa L.). Glo Adv Res J Agric Sci 2015;
4(9): 493-500.

Pourmoghaddas H, Shahryari A. The concentration of lead, chromium, cadmium, nickel and mercury in three species of
consuming fishes of Isfahan city. J Health Syst Res 2010; 6(1): 30-6. [In Persian].

Norton GJ, Deacon CM, Mestrot A, Feldmann J, Jenkins P, Baskaran C, et al. Cadmium and lead in vegetable and fruit
produce selected from specific regional areas of the UK. Sci Total Environ 2015; 533: 520-7.

Pirooty S, Ghasemzadeh M. Toxic effects of Lead on different organs of the human body. Feyz 2013; 16(7): 761-2.

. Vahid Dastjerdi M, Foroughi M, Mohammadi Moghadam F, Hassanzadeh A, Nourmoradi H. Studying the lead concentration

rate in the most popular eye shadow cosmetcis in Isfahan city, Iran. J Health Syst Res 2012; 8(3): 487-92. [In Persian].

Chen Y, Graziano JH, Parvez F, Liu M, Slavkovich V, Kalra T, et al. Arsenic exposure from drinking water and mortality
from cardiovascular disease in Bangladesh: Prospective cohort study. BMJ 2011; 342: d2431.

Hajar EWI, Sulaiman AZB, Sakinah AMM. Assessment of Heavy Metals Tolerance in Leaves, Stems and Flowers of Stevia

WA s /¥ 0 louis /1Y s [aoMs pllss Cliioes dlxo FAY

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3096
http://hsr.mui.ac.ir/article-1-976-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-12-22 ]

[ DOI: 10.22122/jhsr.v13i4.3096 ]

O 5 el (Slge dases

25.
26.
27.

28.

29

31.

32.

33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

Rebaudiana Plant. Procedia Environ Sci 2014; 20: 386-93.

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 Journal of Chemistry 2014; 7(1): 91-9.

Kayastha SP. Heavy metal pollution of agricultural soils and vegetables of bhaktapur district, nepal. Scientific World 2014;
12(12): 48-55.

Sultana MS, Rana S, Yamazaki S, Aono T, Yoshida S. Health risk assessment for carcinogenic and non-carcinogenic heavy
metal exposures from vegetables and fruits of Bangladesh. Cogent Environmental Science 2017; 3(1): 1291107.

Gupta PK. Methods in environmental analysis: Water, soil and air. Jodhpur, India: Agrobios; 2007.

. Jarvis KE, Gray AL, Houk RS. Handbook of inductively coupled plasma mass spectrometry. Houston, TX: Blackie; 1992.
30.

Water Quality Division Disinfection Committee. Survey of water utility disinfection practices water quality division
disinfection committee. J Am Water Works Assoc 1992; 84(9): 121-8.

Rice EW, Baird PR, Eaton AD, Clesceri LS. Standard methods for the examination of water and wastewater. Washington,
DC: American Public Health Association; 2012.

Ewers U. Standards, guidelines and legislative regulations concerning metals and their compounds. In: Merian E, Clarkson
TW, Editors. Metals and their compounds in the environment: Occurrence, analysis, and biological relevance. Vancouver,
BC: VCH; 1991.

Azar M, Aslanabadi S, Aslanabadi N, Emam M, Padrad S, Hossein-Panah R, et al. Natural Healing Vegetables & Fruits.
Tehran, Iran: Shahrab Publications; 2007. [In Persian].

Akbari B. Food & feed-maximum limit of heavy metal. No. 12968. Tehran, Iran: Institute of Standards and Industrial
Research of Iran; 1992. [In Persian].

British Herbal Medicine Association. British herbal pharmacopoeia. 4" ed. Bristol, UK: British Herbal Medicine Association; 1996.
Kabata-Pendias A, Pendias H. Trace elements in soils and plants. Boca Raton, FL: CRC Press; 1992.

Woldetsadik D. Heavy metal accumulation and health risk assessment in wastewater-irrigated urban vegetable farming sites of
Addis Ababa, Ethiopia. Int J Food Contamin 2017; 4: 9.

Sobhanardakani S, Jafari SM. Analysis of Pb,Cd, Cr and Ni concentrations in types of cabbage marketed in Hamedan city.
Journal of Food Hygiene 2015; 4(4): 45-53. [In Persian].

Cheraghi M, Ghobadi A. Health risk assessment of heavy metals (cadmium, nickel, lead and zinc) in withdrawed parsley
vegetable from some farms in Hamedan city. Toloo e Behdasht 2014; 13(4): 129-43. [In Persian].

Alidadi H, Moghiseh Z, Dehghan A, Kazemi M. Measurement and comparison of heavy metals concentration in vegetables
used in Mashhad. Zahedan J Res Med Sci 2013; 15(9): 77-80. [In Persian].

Arora M, Kiran B, Rani S, Rani A, Kaur B, Mittal N. Heavy metal accumulation in vegetables irrigated with water from
different sources. Food Chem 2008; 111(4): 811-5.

Fan'Y, Zhu T, Li M, He J, Huang R. Heavy metal contamination in soil and brown rice and human health risk assessment near
three mining areas in central China. J Healthc Eng 2017; 2017: 4124302.

FAV wyas Ol:““j/\: c.)l‘:..,is/\‘\‘M JL\«)/A_«AM»J PU&.‘. Olados dloe

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3096
http://hsr.mui.ac.ir/article-1-976-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-12-22 ]

[ DOI: 10.22122/jhsr.v13i4.3096 ]

DOI: 10.22122/jhsr.v13i4.3096 Vesnu Publications

Journal of Health System Research Received: 19.02.2017

Vol. 13, No. 4, Winter 2018 Accepted: 29.07.2017

The Concentration of Three Heavy Metals, Arsenic, Cadmium, and Lead, in Potatoes in Farms
the South-East Area of Isfahan Province, Iran, in 2016

Mohammad Mahdi Amin*, Hajar Saffari-Khoozani®, Marziyeh Vahid-Dastjerdi®, Ghasem Yadegarfar®

Original Article
Abstract

Background: The present study aimed to investigate the mean concentrations of three heavy metals, arsenic (As),
cadmium (Cd), and lead (Pb) in potatoes farms in the south-east area of Isfahan Province, Iran.

Methods: The soil, potatoes, manure, and water samples along with the standard sample were digested using acidic
digestion method, and The Standard Methods book. In addition, the amount of heavy metals was measured using
atomic absorption spectrophotometer with graphic furnace. The relations among the various elemental concentrations
of the studied samples were determined using ANOVA test via SPSS software.

Findings: The mean concentrations of lead, arsenic, and cadmium in irrigation water were lower than standards. The
mean concentrations of lead, arsenic, and cadmium in soil were 1.7417, 2.6072, and 0.5693 mg/kg, respectively; that
were lower than the guideline standards. In addition, in the manure, the mean concentrations of heavy metals were
lower than the standards. Lead with the amount of 4.8074 mg/kg had the higher concentration in potatoes, and the mean
concentrations of arsenic and cadmium were 1.7869 and 2.6923 mg/kg, respectively, in which lead and cadmium were
higher than the standards. The calculated transfer factor (TF) was according to the cadmium > lead > arsenic pattern,
and was 4.7291, 2.7601, and 0.6853 mg/kg, respectively.

Conclusion: The concentrations of lead and cadmium in potatoes were higher than permissible limits. This can be
attributed to high mobility of lead and cadmium in soil, and their transformation into the plants. As a result, the
consumption of potatoes in the studied area may pose increased health risk to the local population in the future.
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