[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

Journal of North Khorasan University of Medical Sciences
Soring2014;6(1):89-97

Sl oLl 5 (S, pske o3l dles
ALAYI(N)FAYAY g

ohaghy Ais

Oy DL w39 (PeaodlS g o gw) i O I8 Cal
1¥4. Jlﬂ )ém}@;}

i;,[i@g)_‘._f/‘slc ‘rw 0,0 "L;A/.,l:_«.lcw

Ol e wigetie (S35, psle oSS Eblage 00Kl o il psle Slining 35 e e Cutlage it 05,5 il
Ol g gt Sy pole oKl cublagy 0aSails () aulid IS gzl
Ol el 45 Kb pole olKails o bl (1SS sy’
Sutlagy 028l gt (K3 ple olSASls agetie s ghame okiums 57
moghi sehz891@MUMS.ac.ir : g xSl o
AV/A/Y: 538 AV AIY e 2SRV VY Jgog

o

SYpamo Sogll g el (103 Slply S S S it lpiled] 2 iE o) oo s Slige ey Slomi s 5 2 oo 1S g v
s jlo o flind (SThsZ i )0 paneclly oy K S e ailllae () jo ASh (o oKiw S 4 (5)5laS
TS ey D30 Mo el ) 5 (G5 adaie g0 )0

dipod I (G js £55 00 5 dibaio jo jl g ol avle (id (b o0 (50 diped g0 Al cheosd £57 ] adlllae ul U B9 5 lge
calsVarian Jue ol ol ods olKiwd Lawsi ] 10 9950 oK SIS olio o sl piia G o o digai 0,5 il
3)50/°d (s olize mhaw b opito T (slo i (LD, Tamhang)Post HOC g0,/ j/ oolicw b osel covts guli e .
S5 18 T

FEAN QKo 5 10 i 40 790 licalol Sgutm b 0 (oS oIl oo Cilé Sileo filaim 5 25Tt dnllao Syl Lo aicily
oo/ fors dulio b fpizan . odslivo (+/FANGYIKG) iy 5 (/AMMOIKG) o) i 0 p3odlS sl 5 (VF/FOMQIKG) azes
5 FTNIINGKG) s Bl (o Cleo oyt a5 ,F astidio slpdio ol ) 5 (G0 o Slojs S3l adaio 53 G
b ool 5 s ClE 5 Fileo Ly pis 630 digad sl Sl dplio 10 il o G dilaie & Logy o (+/ATMNGIKG) pgranls”
o9 (1799MQIKG) 0l 40 olo 0,57 g (DAY IMYIKG) 45l oy

onSleo Sy 004 (/Y /AMQIKG ) ol o Jiliw] sgu> ;0 delllas 3,50 olow jurw Elail 40 paodls cdile 5 Sleo 1535 drals
Ll (+/)5)-mAIKQ) o, lile! gu> 5/ i oy cale

‘5,..-9//)’0)})/5«;/ u..L> cdgilo ;fo},.,o.)b/:gjw (S jws ‘54—55‘5‘68 a)/’

S LT s, Lagoms lomg s 50 e I3l Lol doio

OBlS 8 K Sl sy mexs 5 wds 0] se
iy Sl conle S s S Sl gle ke
o‘) ub...c EY) 6)M| Sgw [;] b ° Lg‘j W)
oy sl )L\f).g g_:l?u).».w Lg‘J'.’ &y »)9)9 g5La|
oo Bl LS 4y, 1551 Ol aess [V-A] col

Sy e als lgie 4 llS 5l oyl a8
A g_)l.?u)...m 9 LQ 040 [\] é}w <° oolj.’;..»l st‘
Sl gl e @5 eee 3 Sbae
Cadlw olime asil Cuz i g e layeSl
5o il e S S 4 Sl (S0
PR EORN | IRV PR SRS IPRRC g | IS E R TP Y


http://journal.nkums.ac.ir/article-1-321-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

O 5 galle e

e pn Sl e 53 (p 5038 5 ) I OMCIFHCA LR

SE o ook pley Soe azily g azm s ads; Sy
il Wil e S L s olad 40 5 038 b
Srae J10 S SIS (red 5 pglie Coale Wl
Sk polis cpl cdale 5l oliabl (gl oS 2 Slom o
Lalys b U ooog Wil pgle bl ol & b
Olie Bados ol jo 1 W58 1,8 aslie 050 o, lailin]
Shsr sl Ceond )0 i g peredls Ol g
3 (A azily e gln) sady sle i S
adlie 93 (lyim &5 Mgt el ©y8 9 300 adkaie 9o
sl 438,518 (o 32 990 Sl (S Mg (ot
SLETY

wr ol g g (Jlodmdeoy g9l adlhe ol
Sl ;0 39290 pomedlS g oy 36 g0 polie
B or9y) G0 @z dihe 9o 0 oy
i adlate 53 45wl el (RlE) ©xE g (Sgde
Ol 250 VWA ol Jluad o aiily (o0 (Srems g5
9 4z w0 gl Sbmjew adlllae (pl )3 285 13
Jlo Jol asle (28 )3 (gl p diged w09 Hlaine az3ly
Sezy S e 5 Olmpew gl Ole a5 VYA
Slou g 3l oleye 10 (gl digad 28 F plxl o)l
Pl Seie sl (635 70 )b 059 i e 41 (63959
g9 9 adhie o 5l )lon Aged aSpe 2,0 W
&l ole ;o ;5 Lgei 7) olo 12 ;0 LY 5 dged Vi 5m
Sl s 0,8 Clilo gy (e o 0 diged)Y dilaieY
e STl G g 4t [izme jskay oads ()10 Aigas
az,0 V0 sl jo el ol po ) ol g eas LSSl
MelS" b azilas cels FA LYY o @ o5 il
9315 b1y i diged p2 5105 /0 s o SaS
wged 2 lp |y Gl pan Jos 5 03,5 Gujs 550
oolitul b cales ,o [V0] s aloil o lasbeul 3, 3ub
chle Vaian Jao 28185 W5 ods ofws
o 3 00 I3 (pereslly o p) (S SIS
L SPSS 16 158l o5 5l oolitwl b ool s slo ool
Syze bl Gl sesl Lawgs /00 (5 loline pelaws
8,5 )5 U

2 -Post Hoc (LSD, Tamhane), univariate tests

e eSS SlE Kol anslie e ozl
[a] el s SU s

@ ady; 5D olS o ol Gz g e g paeslS S0
@ S olertsSnd sle Sy W6 cod (S
@ 03g)] Sl jew Bras [V -] 5l 13 S pH o5
Lol s)ls Ll oo lp Shhs o g pomesls
Sz o9olad Gl selS Dluls el paresls
Gl 097 G s 4 35 o 9 205 Ol 5 (25
b Gl Bras Sz ol 50 oy g peresls jlre
DT 05 0 ,55kS 50 05 oo 0 5 <1V 1 i
@ pyeeolS (53555 e Jlie [FAO L I (izren
0 08 slp S e /T fF (Saa b 4
poedls jlxe jlade coilage Sl olejle DY wst
Py ol 1) pldl (S alie w3, o
ol lie 5o slre JS1as 5 oo 035 p,5 9kS
IVE] ol 00,8 el ygudin jo Coonnds 1Y Jolaa
OS5 obl GBI lawg oo plxl adllhe o
o9z 5 i peedly oy il (250l
SlS &l FAO & WHO Lwgs ous 4l 5wl
Sl (ol clde 1) (xiog 608 lo ol Wil os:
&S 6,50 adlas,e [NV we s b)) Sl e
S8 g0 lade ol pll o SKee g Sbslas GBI lawgs
uT J.ALC 99 9 009 o)‘dal.....u‘ S )‘ ).'Yl; raj...m)ls 9 S
T QLS 4 o Jailys Jolse o5 Lol ], 19
Gialy ey oad plml Ko aslllas,s YY) wo s
clile Sl a5 ol i 2Ses 5 Lo,ls lesS
D 05,5 jeli PFA o lliwl 51 oIS J5 )0 pawesls’
5 35 sl Oeys alojl o )y50 Sl s yd pgeedls
3 oy Jy 0 bl asles] o jlalinl 51 iy ik
A g PRA osgame 51 35 by 1k 5 wdss sl ol
DAl 555 EU WHO (slas st

@ azile g e ela lnl Gl gble o
hle (a5 glin 09d (oo S 03,95 (S lye
OB eizmed )18 (STt 9 ag,ls Bilas a5 cul

1-Rajesh Komar


http://journal.nkums.ac.ir/article-1-321-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

AP ZORI U

Sl Ol 5 (S pshe olils dlone

53 poeedls Gl Sl Jy ool oats ssalie o be)
50 Dol glls g 0 Llo ge WS (s ax Ly
(P=+) st ey (b o clilé .Sl

Syge Slmygew gl )0 peeedls g oy cale (Sl
D9l (oo oaalin ¥ logel 10 3,0 9 8 Fblie o)
e G o adhate 0 e cdile (Sl
cdale ke 9 C/Y 9 Ve MYKG ) o lailbwl sga
3 Gy dibie oy I e 4 adhie 93,0 pgedls
Lol 1Y g+ 1A MYKY) o laslbew] osgare

aidlaie) (S oy Shale (50l (e 5 (2 i
FANY MYKG i a4 azuyi g o) 4 bgre oy
@ byye 355 dibie glp eizen 5 VVIVEPMOKY
oS YVIVA mg/Kg, $YNY MO/KQ a5 g ax 3l
R

P Sy peeedls Chle ke 0 eS g i
5 1Y VI MOKG o @ a5 05 w8 adlaie
<A MOKG clle b azily 5 0 i 35 50
A saalies /YY

oo cble Sl Blas g 2STas Y jloges aulio b
@ o Ay s G0 Azl bopln sSde abhieY o
«p50dlS gl 5 VVIVE M/Kg SYNY MO/KY s 5
o VY M MOKG s b azily g oy
aglie Gululy @bl ol o b cbld (Sl a8l
AS ol duslie UNivariate sla cos 9 Pairwise sle
a5 g (P=+) gl oy cdale Sl (5 ,l] Ll
& lolire BB glls (P=+/++#) ax35Ly 5 (P=+/+Y)
5 Ol sl S bl 5l as Wl a5 L
adlaial ;o 05 )5 oy chale J oo clale (Sl
oSk cnlpls wlas g loline B o L jsSde
Clle B3 gl 05 s (lp Bblie ooy clile
glixs o paesls cdale (Sl (P=+/0) auas g0k
Ml (P=+/F) azmy (P=+IA) o5 «(P=-/Y)
adlhio g0 o o cplply Wyl sble cpl o (g ol
G55 opl o peeedlS clile Ll 5l laim s
azily ,o pesls clle Sl (o 3yl o (g
o clile o oybline GBS oo b adlaie ¥ oyl
(P=+) o svnliw

o assly
25 (p3003855 o) St S5 (sl ale 5 Siloo
Wged slo ole (b y0 azily g Az gl 0 G
cbale S Sl g oo ools Las V Jgaz 40 (g lop
oals pdlel ol 1o s g pgrealS o laslisl sga L ole
IV < IAMPIKY) s 5 4 a5 FAO 3 WHO (g4
3,5 duslia (+/Vg Ve mO/kg)

ol JBlas g iSlas a5 wes o plas N goe
sl g ey azily @ by cod i 4 oy cdilé
Orizes Sl a0 ol Plas g Sl pgnesls
e Slmpes gl o e cdile IS S0l
chale IS xSl 5 (1) 5V MOIKY) o st 590>
MY/KY) oLS o lailiwl sga> 5l i o5 ;0 powasls
5o dalllas 0,90 Olow s ;00 £ ¥ 50 g (+/V 40 /A
RV IR LW PR PR E 9

6l olo (b ;8 p5adls 5 oy slo clile aslis ol
el (g2 b 99l (oo ooliinl Jloges 5l (5,10 5 diges
9 Ot liZe glo obe g b (G ;0 oy cdale
OAMYYMIIKY) slsye ole axjly ol clale oy eSS
ole 0,5 g (el azxily 4 G0y gl clale OeSoleo)
Sloye ole 05yl peuadlS slp g (VAYAMA/KY) jee
CIYYMg/kg) ols,s ol axls 5 (YAAMY/KY)
20,5 saalie

ool lop wiges slo oo Jsb jo clale (7Sl
sl awslis (LSD,Tamhane) Post HoC sl e
5l aSwas awslie UNnivariate gls cos pairwise
cbale Sk (+/2 0L ol (5 ol law) s bl Ll
(P=+/-+Y) azly «(P=)azmy (P=+) glix oy
oSl a5 Wyl KaSs b g boline BOS! (gl
S %595 Sy (nl 50 obo 28 Job y0 oy cilale
3 b (lep) ole olply aiies Sslite oo L b
b g oy 055 s ile Jg ol cilé 5 Sikeo
dged it glo ley y0 g 35 )las (g lobire OS] oo
ool o0t comline by clale o gol Sl sl
ghs 3 paeesls clile (Sl Grizmen (P=41Y)
U P=+1Y) aswys (P=+IY) o5 «(P=:Y)
Job jo cdale o ol Selas plply Whlas (5 ol


http://journal.nkums.ac.ir/article-1-321-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

O 5 galle e

"'&551‘4‘;"[?"-}.‘““)3%‘}:«“3\5;9#) .~/;, sl L P8y

03\.\? Lv 0)3 Sy g H...a.;lf clale )‘ LS‘ O\)):;.Auf @.;)
S99 (YEIYY- FVYA) «(+/VV\-V/P) /20 QL;.:.QJO‘
FYIAA mg/kg Gy g peedls Ciale u...isL..o PO
Sl polie g5, 2 ond plawl ylel ST Gl
O cdale (. Sle a5 ol lid zoll (Ol juw (K

ol pgodlS 5lyiion gy 9550 Sl (S O oy
(Pb>Cd)

G5 pl 50 pgredlS 5 oy mexd jo Dgla caime
poaadls sln g azm i g 05 )0 i 4 oad (65 ojl]
OSlee Grizren b (1S ojlal 4zl g 05 4 by
Sl epp 3590 Slmgew pled j0 e cibale
0l el 3l 03gdte j3 pgeolS g ol

J5 Sl BL] 2P A ols 5 e sly = S| oo
Lges sl oo S
ol (g lo 5
o
YY/ay YY/fY YAITY OAIFY YO/IAN AAPAR gos W3 gl
ARTAve VAVA YN OYIYA FYI0A YAIYA Y& 0y
YVviva dgad 2818 YO/XY \tZAn1 dges 8L \YI#F YY/IAD Az )3
AR7ANY diges W3 diges W3 OAIYA diges W33 VYO Y/ axjly
poesls
-10¥ < IVY Ity -16¥ -10¥ -IfY Aged 2818 gl
+1AA < 1OY VIYY Y/a4 A - 1bF AR oy
AR diges W3 AN QAN diges W33 AR IZA azy )
-lo¥ Ages B gos W36 SAte Wgad 31 VIO \JAR axjly

S5 bYS a6 10 Wgad olo ;o Ha 550 (5w —Aiged VB

) ks oy gl S €9

g
Y¥It0 ARTARS YY/AA YV/AY oW
AN A4 </AY I poaaols



http://journal.nkums.ac.ir/article-1-321-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

WS P(1) Avar e St ol (S p sle oKl s

3
% °. -
; ..
1 .:—L‘..n.}
.)' =
2 Ye -
‘15' .o_?.‘
% ol W7
a
“1 W 3 Wzl
o, Y R B 0 NE e B
Z
Stgsyl o deyE s ols e JrepEe 4
1

Y -
3
%’ Yo -
y ¥
L4 ]
X Wl
2 \h A
% W ey
% L W 7
a2,

Wil
3 s
")
R
Cgudyl o dla A B Ay Hsea e
sla

283 (oo GLES gy 3550 S ole ;5 Sl s p5eedlS 5 oy LS (iSile 1Y Jlog


http://journal.nkums.ac.ir/article-1-321-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

oL, ©oldde e

vﬁf.a.n Qla.u_j_:.‘..); (('}:-‘-’K}wfu) '_/;. Q\J‘Jé - 1 .qu

O
LR
% Y. 4
' Yo
b ‘i‘
. 5
nie 3
R
W sl 2
3 v
-y
e @
ey il 25 gls
(<l
i o
.
; I
b «F A
) G
W2 %
i
NG~ J} X
W ot Y,
P
% 8
e 4 d
\.qi‘ T 1
A5 b 13 o gl
(<)

w3 oo (LA Ty Sgde el 370 5 o8 Allategd ;O Dlamy e poeedlS 5 oy ClalE (i SSlio 1Y loges
(Sl <IN G 1Y MOIKGsga 10 o yloges o lailiwl g Vo6 +/Y MYKGogam jo Al loges o lasliwl)


http://journal.nkums.ac.ir/article-1-321-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

W5 YTl

Sl Ol 5 (S pshe olils dlone

Slen 5 e Sl NF] wsl Jeos; slo aiges
0955 2y ip9adlS) (o) p 8y90 SIS den (V- 9)
3% Sy Sl s 58 (595 52 A (e S| (S
ST L g (e 508 sl i 5l i Sl by Joxe
(Ve o) il Sen g Loylis JlogS™ gz, VY] wings (o
O Vb 5o oo B QLB 5 S8 9 Joo e
CedsS slp okt g Wil e ol e
Aol ouisS GBpas Sy gleasly 5 Sl e
2l oo Oloy g Ol moe A oims (JLAS a5 Wil
ol @ 093 anlllas o (Voo V) Ll San 5 ' Kin [VA]
oS ol Jamsl gla)giSl oS Wagw; aze
Sowe Sy Speedll by 4 S 4 SE
ol Jul sle)ssls wl oo el 0g <o
S e il S 5l st b S e i
el ;3 opizman [NA] 5y aalllas ol s b 4 lie
wols las aF (Ve +8) ihKan g O myS ool b
Sl 55 ohg pseedlS 5 oy ol slo ol
Clale 5 asl o dnllas b gillas o5 onds <l S,
Sl b Sy gl ools LS sl S 0 oy
aS aiols olgring uioren. el S8l oST5 51 b
i Ve alols dayged )5 55)0leS sl codled sl
3,90 akold (£oll sla ol )35 olaial j5 059 col> LS
ol el Sl 69258 Joo b g Sl Slieb]
5 VUMD 55 o Slom g )3 pgeeslS 5 oy i
o 0 peadls gl clale 5 (YeoV) uil e
e G932 Aie | ey (ol sy, @MArANth 5 e
sl cbale andllas ool jo 9 wo,S oualie plantain
el Jgone GBLS (Sl &5 09 poredls I i 0y
ot 5 Ol bwgi oud plowl cwyp o V-]
05 3 oy i ade a5 WS 5155 (\WWAY)
e g ol plowl (pwyp (nl b Billae aze s ) i
ol b Gl o 5l i a0 peneslS ped
oilSes 5 bl a5 > o [NV sl asllas

oy 5l yio |y don 5 ady ) 10 Oyl lade (YYAY)

3- Song Bo
4- Na Zheng
5- Nabolo
6- Alam

30 ok g O @S ol lis mls adlae ol o
Soles Eely aS ol 05U peeslS g oy cdale (Sl
6L°°L°5g5bb~°)°)b~>)9&§u§}w)é¢g]a’l.é
Jsoz @ a5 b oplpls 09l 0 (510 diged calise
g 2 e G i ¢ (6,18 Aiged slo ole (o y3 )
i a) ole dloje j3 0y g axily 4 bgie paedls
Sl op it oY Jloged Gubo 5 (Y/A9 5 OAIVY Mg/kg
05 5 aziln Gl G 4 by pgeslS 5 Oy
FYNY MOKG o 5 a) ol dgeie ol 3,0 dilais
olS o jlailinl sgax> 5l o cdale (Sl a5 (+/AQ

el il (s o, lailiwl lade)
dooz @b oley 5 ol 136 38,5 Sk o e I
S99 oy oy g poredls cdale )3 (gl od S ) ¥
3,10 5929 (YAXY _FYYA) (- YV FF) 720 Ll
cIAY MOKY Gy 5 pgedls clile Sl aS
Sl g @S, opykies &S AL e YYAAMO/KY
Qilgi oo (pl 45 Al canlice o) (G 4 bogyye clale
ik olS Dl Siels b Coogas o @
9 Dy oS g i Ol adllhe (nl Bk nlplo
Siew) a3y 5l i (S Ghew ) 05 59 pseedlS
@l e adllas ol b anolin ;o a5 col (gl oné
Jlade 258,87 5,55 (V) ) il Sen \gs?)l% Loy
J5 995 oS 5 S oad aed sle gl )3 oy
Slailinl a5 paeslS Jg jlme v 5l iy Zliaul 4
O rgres g g adlllas (nl @l b Bl oS oy
3 sy @5 b b e DS Dl o5 W0 S
50,5 i Lilog ol las] (SasS aulio wiile b
3 oemmen 0] cul JL; 5l ol glee e
(Vo)) e g LysS Lawgs Koo asllas b avylie
i S| c0gu aile 8 518 Jlade a5 wisls ylas
iy, Bkl | pemedlS HLE wed oo il aBls
S 5 pymesls o e Lo & 5 45 S o

aBle jo pogeedls o5 jlade JJo Wil o oal /’...ﬁJls—l

1- Banerjee
2- Gopta


http://journal.nkums.ac.ir/article-1-321-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

QI)K“A selde e

b an Dl s 53 (p 338 5 O ) K S ke 48

& Cod (5 G92 Hhad a5 peelS b (cdile (Sl
el 1y5) ool (Soop o 4 iy oo )l o pu
sl ails oogll e cangy Lulyd o Sloy s
bl ;o Slul sla el (ol o ciS oy
Sllgy L ol o LB 0555 b OB b (5L w31 L]
shadl og8 sl osliinl )3 (55, 03k 2ly3 Slo ey @
lalie gl )0 (S Sl plase (ow) 2 2 5L 5,
) oS Sl S gy s B o
Oerad 09l bl losebl 138 yogs plle 1 g 09l
5 o ool g ol 5y a4 cund (55,5l sla e
Cole, 1 o Jailinl alols Jlas by o5 g, o closls IS

8 iSle la giem 5l g ol & o3l 3590l 5 S
3,5 oolaiwl el pgaodlS § oy S Sogll 6l
F1998 g ySid

2 MAF AT L Lagh b Jel G55 esh
ey A Nede (Sdp pole ol gl Ciglae
B9 oo Sl 093 (Sloj08 5 AT aliwy (o e,
ol so kel

References

1. Xie K, Determination of heavy meta
contents in soil and plants around an urban
environment and rural area [EP14038], United
States -- Maryland: University of Maryland
Eastern Shore 1998.

2. Abotalbi A ,Concentration N and heavy
metals (Pb,Cd,Cu) in leafy vegetables in
soilless culture, Agricultura  Engineering
Journal 1389, Avalable from http://
wwwhestarticlesir[ Persian]

3. Muchuweti M, Birkett JW, Chinyanga E,
Zvauya R, Heavy metal content of vegetables
irrigated with mixtures of wastewater and
sewage sludge in Zimbabwe: Implications for
human health, Agriculture, Ecosystems and
Environment 2006;112: 41-8.

4. Rad m, sadeghi g, larigani t, Determination
of Cadmium and Lead in Lettuce, Mint and
Leek Cultivated in Different Sites of Southern
Tehran, Food Technology 2011;8(2)[Persian]
5. Banerjee D, Baragi H, Mukhopadhyay S,
Pal A, BeraD, Ray L, Heavy Metal

Ol a5 azm s ady; 5l e 0 )0 paedls xexd
oemen N el adllae ol b sl poe oaias

etz ol b cillas a5 000 ,S cvnlive (45w ,3) gl ous
San g ol GlhsS lawss Koo adllas VY] sl
ELw g 9alS ol )0 05 diges 4S5 W35S samlie (VWAA)
I L S e T
756 cod aalllas (pl 3 (s p 3550 Sl (e 5l RIS
JJYO )‘ gsi" s.\a‘}s < aS ol 095 s_j oW clale
L] asl adlae ol o5 Shew o powedlS ialsdl
G OFVASL) GlSan 5 Sbslind (pizmon
poeedls g gliwl 5l flier a4z )0 oy lade WS
lse g ol ele 99 5 005 azuy jlnten gliawl 5o
2o rhe plalS 4 oy Jsilys Jelse oo ol

vyl

G5 Al

Sl ghyls) ole Slsye g 50 ddlaie [0 cwyp 90

Contamination In Fruites and Vegetables
INTwo Districts of West Bengal, India,
Electronic  Journal of Environmental,
Agricultural and Food Chemistry
2010;9(9):1423-32.

6. Sharma RK, Agrawa M, Marshal FM,
Heavy meta (Cu, Zn, Cd and Pb)
contamination of vegetables in urban India: A
case study in Varanasi, Environmental
Pollution 2008;154(2):254-63.

7. Onder S, Dursun S, Air borne heavy metal
pollution of Cedruslibani (A. Rich.) in the city
centre of Konya (Turkey), Atmospheric
Environment 2006;40(6):1122-33.

8. Nabulo G, Oryem-Origa H, Diamond M,
Assessment of lead, cadmium, and zinc
contamination of roadside soils, surface films,
and vegetables in Kampala City, Uganda,
Environmental Research [doi:
10.1016/j.envres.2005.12.016]
2006;101(1):42-52.


http://journal.nkums.ac.ir/article-1-321-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

VA5 YTl

Sl Ol 5 (S pshe olils dlone

9. Zhang H, Cui B, Xiao R, Zhao H, Heavy
metals in water, soils and plants in riparian
wetlands in the Pearl River Estuary, South
China, Procedia Environmental Sciences [doi:
10.1016/j.proenv.2010.10.145]  2010;2:1344-
54.

10.kasrai p, A study of chemical fertilizers and
heavy metals in agricultura ecosystems,
Electro Journal of Ecolo, Available from:
http://www.drkasrai e.bl ogfa.com/post-14.aspx
2000.

11.Nazemi S, Askari A, Raai M, Survey the
Amount of Heavy Metas in Cultura
Vegetables in  Suburbs of  Shahroud,
Environmental and health journal, the Journal
of Environmental Health Research Association
1389;2(3):195-202 [Persian]

12.Dadban Y, Shahriari A, Rahimzade
H,Concentrations of lead and cadmium in
vegetable fields in Gorgan 1387Twelfth
Conference of Environmental Health, Shahid
Beheshti University of Medica Sciences,
School of Public Hedth, November 1388
[Persian].

13.Samarghandi M, Karimpour M, Sadri g, A
Study of Hamadan' s Vegetables Heavy
Metals Irrigated with Water Polluted to These
Metals, Iran, 1996, Asrar - Journal of Medical
Sciences, Sabzevar 1379;7(1)[Persian]
14.Yarghali B, Azimi A, Baghvand A,“et al”,
Uptake and accumulation of cadmium in
various organs glandular products in
contaminated soils water and wastewater
1388;4[Persian].

15.Williams S, AOAC Official Method
975.03 Metals in Plants and Pet Foods Atomic
Absorption Spectrophotometric Method, First
Action 1975 ,Final Action 1988.

16.Gupta S, Pandotra P, Gupta A, Dhar J,
Sharma G, Ram G, “et al”, Volatile (As and
Hg) and non-volatile (Pb and Cd) toxic heavy
metals anadysis in rhizome of Zingiber
officinale collected from different locations of
North  Western Himalayas by Atomic
Absorption Spectroscopy, Food and Chemica
Toxicology 2010;48(10):2966-71.
17.Assessing the health risk of heavy metalsin
vegetables to the general population in Beijing,
China, Journal of Environmental Sciences
2009;21:1702-9.

18.Sharma RK, Agrawa M, Marshal FM,
Heavy metals in vegetables collected from
production and market sites of atropical urban
area of India, Food and Chemical Toxicology
[doi: DOI: 10.1016/j.fct.2008.12.016].
2009;47(3):583-91.

19.Zheng N, Wang Q, Zheng D, Health risk of
Hg, Pb, Cd, Zn and Cu to the inhabitants
around Huludao Zinc Plant in China via
consumption of vegetables, Science of the
Tota Environment, 2007;383(1-3):81-9.
20.Alam MGM, Snow ET, Tanaka A, Arsenic
and heavy metal contamination of vegetables
grown in Samta village, Bangladesh, The
Science of The Total Environment [doi: DOI:
10.1016/S0048-9697(02)00651-4]
2003;308(1-3):83-96.

21.Torabian A, mahjori M , Heavy Metads
Uptake by Vegetable Crops Irrigated with
Wastewater in South Tehran , Journal of water
and soil 1381;16(2)[Persian]

22.Shabankhani B, Shokrzade M, Azadbakht
M, Measurement of lead and cadmium in
vegetables, spinach and radishes city of Sari in
the fall of 1989, Mazandaran University of
Medica Sciences, 1991;11(30) [Persian]


http://journal.nkums.ac.ir/article-1-321-fa.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

Journal of North Khorasan University of Medical Sciences Soring 2014;6(1):98

Original Article

A study on the heavy metals (lead, cadmium) concentration
in Vegetables used in Mashhad, 2011

Alidadi H', Moghise Z**, Dehghan A ®

'Health Research Center, Associate of Department of Environmental Health Engineering, School of Health,
Mashhad University of Medical Sciences, Mashhad, Iran

2 postgraduate Student, Faculty of Health, Mashhad University of Medical Sciences, Mashhad, Iran

% PhD student, Tehran University of Medical Sciences, Tehran, Iran

"Corresponding Author:
School of Heath, Mashhad
University of Medical
Sciences, Mashhad, Iran
Email:moghisehz891@mums.a
c.ir

Submitted: 23 Sep 2013
Revised: 10 Nov 2012
Accepted: 27 Nov 2012

Abstract

Background & Objectives. fruits and vegetables are an
important part of human diet after cereal. One of the concerns of
today's world is heavy metal contamination of agricultural
products. In this study, heavy metals, lead and cadmium were
studied in the edible parts of mint, leek, and scallion, radish, in
two areas (East and West) of Mashhad.

Materials and Methods: This study was descriptive — analytical.
During the first six months, three samples from each area and
vegetable were collected. The amounts of heavy metals were
determined by graphite atomic absorption Varian model, after
acid digestion of the samples. The data were analyzed using tests
of Post Hoc with significance level 0/05.

Results: The results indicated that the average maximum and
minimum lead concentration with 95% acceptable level was
observed in Leek (33/88mg / kg), radish (mg / kg24/45)
respectively and for cadmium in Leek (0/83mg/kg) and scallion
(0/46mg/kg). The comparison between the East and the West
planting vegetables in the city of Mashhad showed that average
lead concentration (42/13mg/kg )and cadmium (mg/kg0/89) were
related to the East. In contrast Sample times, highest
concentrations of lead and cadmium were observed in scallion
(58/71mg / kg) and leek (2/99mg / kg) in August respectively.
conclusion: The average concentration of cadmium in types of
studied vegetables was in proposed standard limits for plant (0/2,
0/8 mg/kg) but concentration of lead was higher than standard
(071, 10mg/kg).

Keywords: vegetable, lead, cadmium, Mashhad, graphite furnace
atomic absorption
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