VY- abo VLY ,JLw c,l{.} ‘J.aaﬁ cds‘ b)lo.us ‘M 0593 (e § h.»?ao 'AQJ.C Oledlas

335y p23be (S (LS 9 S )0 (w38 (4l (05 85101 g 2 Lwoliw
(U1 5 o asUd (s ML 3l 165 590 dxdllre )aguuino
'Sl byl T Ll 8 ol e 5
el ¢ Bgled ¢ oMol 1] olKsils glad nlg ctons; Lo 09,5 =)

khoramnezhadian@yah00.Com : Jgtus osiu s Juol®
VEN VIV ol Gl VN o8-l ) g b

LRI

2 e g 4y 425 SIS () 15 g o gl Caadls sl 15 s 45 581y 0 S ] 2,5 2y S il
WAl o alisee mlio uf%ﬂ Oiee il 30 Sae Jelae dlon il g by puiiMS 10 005 l5ae Lisl58 ¢ boyoud o ixino . dguige (S 0)S
olie b YU 335 ime i ilie Y3 4 &8 051 oo ol g dles e gy lolys il )3 adly e SIS s ol NS
e g ¢y (a0 B plS g Bl ¢ ady;y (ol 3 Syl 9 o ¢ orodlS i I8 Guding pl 3 .l apalge (Sogll VL
e SB 5 w Sl318 l xeos oy Ol LS gl (cd)S 18 6 651l 3y90 MBI g Ll aSIE O] & a5 305 5 e ¥ S
P Sl Gl gty > Bl > S pelS i cady, >SS > dle o el Jl o 3L o 5 olS Al
A3 dle ;> e > S

Sls Olols
"@2‘3" . " L-(vﬁl)d " 5"L_<B L;39ﬂ" ‘H /; L'_‘)l)'lé” ‘H 2 n

oy (VYR ¢ LS g L5 ) 3l S s e Kis yuolie Aonio -
o3le oyl Ml oo (S Sl Sl Wiged wuedlS 5 S| Cap b Lo 5 ej 0,5 )3 e 5 T dlse Lol anie S
315 3929 Canbo 53 (035 Sl ljee 4 &5 8L (o0 (S8 Al b b S5 sy oty Gl ogde 5 LS 9i g A3,
7 o 50 edas 4SST s & oo (AYRY ¢ gl g S OS) SLE 5 rmb S0y (905 o polis . Wil oo (g drsgs
odlo il jleadly (oo (538 0 Clas] s cilizee gla iz (g5, oS Sl sl e pSiw Ol yolic cpldles 5 el 3534
6 oMo oy g b (mas i 058l o G lis 4 ¢ olsais] aslen 23Us e claaulp bwy aSST s &
S 98 9 Boys (B (b e S5y 2 (ras e S5 2 ¢ Ngdo 3)ly (SiS Lo (4900 4y g (o) ) dlge by
e g slo (3 jgp g e g 4y Glogllop g 039 gows 5 AS alio ol s osde L 1) 393y S )3 anbs ysb S lsiee
3 e rignS bl 5 Gl 508 S Suile Ol3 39)9 cali sl @lio cpyiare g oS ne g (oleond
Ot ol 2Bl e g b dglge 10U o )les 500 dlen S OYRF coaly sl 9 Lo @byl ) aisl o Conn bae )3 (pSiw

dl)—’ u.:l):Uo)_w Jlo.ol dl)l.) " 09; 2 I) odle L)’l qu).w L;LLJI UIW‘DW uLQ,LfM) u..\> &])ngul)bw
SO Gl g GLOLE ) el 03, gt dib " L] 1 o s oy Sy i 4 518 ol il oy pb 1) peedls

313 (@YU oo Gl oS WL (oo St I3 alea I Sl 3,5 oYL yas dosd Sllges g Gladl 52 3 eredlS gine 3L S
SRV LSen g ege ) 205 3529 Tt g S yge s A8 ol des 1 ol gl 4 e (1 3 edle opl ged
(s e ¢ 095 )5 S | SVB 44 e 5B Gl (ol dgdine g a8y 9 Jhe g (193 by ¢ Olpinl <)
P b Gygmo 4 pale (il dgdie Sy g0l b Cusgone 5005 s ) 2 8L0/CM3 8 Sl i ogasie 9 il
olsld b plpl pleziie y9i8 (2l j) S p SB g ol e g SLs dyn o S clids (Sos T (W« o) Sen
01205 alie ol b o3l 4y i g 3 052 0l 5 £55,) i ol )l olpen 43 365 L) (6)lonn () Lawee MU
el 4D mwg b Agde o (YA ¢ oy Sen g &S oM o ol lids oyl (WYRY ool wuld g (Fgpm ) Lgd oo
Fo J B g 423 0 (ollyaa Cusbge g qpe yioghS I VY 5 2o ) Ngdeo Cguce b ) (ol dbi i sy (Sl wlie
942> V8 i ¥Y 542370 g (59l Jobo addd ¥o g 2y 5 S dilisee sla (loj 50 (pSiw il L (WYAY ¢ ) Sen
01 gBly (i (gw) Cubd (g (A )3 (Jled 12 4d5d 04 sle cdld 1 i WU aily e g 03,5 iy mess LS
o hloio @0 4 (s Jume (alsp s O (b o el sl (e slge Gl 5 655 ol g wile) lalS (Su5sles st

e ol 3 lgp (SUis a5 (g9o0 a4 Wil o0 SS9 3 sler g Sp o Sig ades jl lolgc il ansly o Jpase g olS A3,

£114



VY- abo VLY JLw c,l{.} ‘J.aaﬁ cds‘ b)lo.us ‘M 0593 (e § h.»?ao 'AQJ.C Oledlas

—alb Jsls ol exgAnalytical Reagent Grade
Gl als o SO plads SSW. 0d Jalgs Lol b diges 4 (5318
g4 plo Gl JBh 4l Sis wges Jla ST gy el
odlo ! oS (o 4L) oy +,0F <oy )18 sl w0 VO
o a1y plo o)) saled audlaw g Counmw Bgm CanSll cely
2 ) ol s oS oo Jiog 02id (IS5 ol 4 i B> ¥
G5 0Ll digad Jlo piilis) (o0 (g0 (o0 00 07> 1 g oS (o0
Sl g8 e (Koo (owpiod. Cunl (o3 Qo ol &
3y9 3 SLeMbl &l ool caloglusl e (pizzan 5 X
limse Casl 04 S5 iy al g amise G Lo (Sl
O g @l B 3)ls gy 5 SB Gl Bk Sl &S el T3l
Cger pmolis glimnl (gl 20,5 o gl pogase g
leoad dlgo 45313 3929 Solite (sloedg) (Sfglgm (o0
390 03 SEDTA  ouals 1,5 pguigel s alo 1 Lilieo
DTPA zlsul s 5l pols §dod 10 35Sue 1,8 o3l
O L odd )9y 9 S gu) Wiged Sl )5 Ve b Salos o3lil
Jsboxe 5l sl o Yo ol sy 4y o)) J31 40 (19,5 £Y
CaCl2,¥ye /) s TEA ¥5:01/0 . DTPA Yy +/- -0
9 0ab 5ild (yoly L badsgal uw 03)5 S adBo Y ay
g (g0 0y (g (o 00 o> & Jlo gV Sop)lS el bawgs
U asSged ol 00,8 o dpd o Jald diges S YU byl cow
5 slos coo ilsl L Gayls 15 AA olfzus b 6,505l olo;
LS e wiged il olal. W o (61345 31,5 il ax )y
U Il . 505 Jizto olStplol 4y alols My sl 51 oy o digod
odingd 5l By b Vee HCL 110 U s 0 s Jgome
T Baore s 0205 21 (298 S ol (( Jgone sla
2 le 50 i Sl g S (S Ol e OT g Jsans
Vg (oo S el FA Sso & 3l Sl a > Vo glod jo 9
a5 )b b (Sawdly gy b o g0n ;.;L:_.»’ILQAJWW‘
((sboye b 5 pun(cll I olS o)luae 425 g wudd W95 (o0 (51
w(Dry ashing ) is —an(cWet digestion )
Segil dol Soglore s> (LS Slge 5 @l (B9, )30 el
L ylys 50 (I olge placl Cuond g 00l cuwd 311y 095 Ol Lade
O)ly 3 gl sl jpi b wdn Josbiph (o0 ST VL
bglsto ay @l s bl jolaie & Sibadl pol 593 (00 JolS YL
e (o 03l wl Lo sl bglses 51 yogy (pl 43 g 0 a8l
+5 ble SGpedlow el + Ol 18 MI Lol s sl bglseo
Ol g 3l o5 /¥ &S iy opts el Skl o5 ML Y-
- o1 gy 9 4sw,MIS0 L MIL00 o595 oYL S 55 olS o
U s 59y @l (S5 ¢ oS oo 48l I sl bogliio 1 52 oo ¥
C180 (slod o cuels G o dmy gy > 5 4x3lIS 3L 2>
0ya8 0 (ad S Iy > (0 Sl e b ol plo> )
D=V Godo dy 4oy YA« B Lod il 31 b g 03,8 adlosl as5unsT
ol g a53amST Ol 59,8 BL3] Jas 1]+ posd oo Syl 4l
dsle 038 S5y (o9 Il a5l e )b g5 Gloj B,
BL! e O MILO ol (05 K55 ) uprosdd oo 48] L

FAY-

2 lon sled a8 (gyob an caiil o SiS 505 o Gl
A2 ¥ cute (Vb @l 0 g a0 Ve dle pj & lie
o9yl - (WAY ¢ ol 5 gyt ) sy (o o2 315 (Lo
Slils (YU palie 4 S (Sogll 4 e Sl slo cllud
Iy 3 (9385 g ol 00 Oy g odlS ¢ Seitaw)] by 1S
(WA ¢ o, San g 0005d9 ) 35 ol yor 4y sl molen oDl (sl p

o el (g9, -V

stloons 3IUT g (5132 diged (09, @

9 Mo b 355y e ¥ 51 Bl HlalS 5 SB olel dxels
A (60 Abges 0,8 Gl 205 oS bl jo dald ol
Gyl 13y 5 2 Ll Seodly ey Lot 5 oS50 IS5
29 4 10> (Sedl S > ol )3 g bobe (Swdhy
9 bl)‘i d‘}—‘b P S la a0 b Jite DK@L‘;)’T L A
S ol Sl 4 ¥ glod jd (gl o cele Yl o pioren
S8 g ol UL can g osd 051,35 9,500 £V Sl o
glmeiwl e il psls gaass > 08,8 )8 eolitul )50 (olend
L oais )3%5&.&5 Cgw)y dged 5l £y Vel olizol DTPA
3 e Yo ol sy 4y o US4 (g8 PY e
)\19_40 ‘/‘\ BTEA )\19._40 ’/’\ sDTPA )\19._40 ’/”a J}l?r.a
ihd oy oily b Ladiges s 03,8 S dids ¥ aisy, CaCl2
okl (o (o B0 o2 4 Jlopi N SIS dl bawgs g 00
U ladiged cpl 00,5 dpd o ol diges SO YU Loyl cou i
Fsles cov sl Ly Byl AA K | SxSoilsl o
olie Jdow g (6,8 0lul Caa B (50aS 55 Bl 4
20 053 Jolite (sl ybgy S 5l by sl diges jd i
942 090 SB35 g 93 4 S polis (IS sk 4,
8 alerd SSSE2. S et 1wyS e )8 Jilow
PY 5l iSaaS )y Y Sl osliwl L olBiylejl 5 ol
Bl yole clale oa S 3-8, Joole Loan)S s 9,50
il daz Fro glod cov el YT Cao &y Sligw)y (s dus
U)wd_ll_lb@wl_:bw)by&wL”Lmlamyﬁwbl;
oS w2k ©yg0 5 oy sl b o5 5 415 Sl
9 0Pl 6 S ol polate g 0ad (g diged o | SiS g
i 33 gy g9y Jloy HCI 1/0 0,18 lanl o)L yog )5
o 0SB b SlSew 055 (lp e 398 (0 W) Sl
.)l)j u»\_u: 4._5).)125 l)u.w IDLQ> ds)ﬁb.&); FEIY HF@U
)u.’Ua.l.m ul)uu.wtfwv.»b m}o.s).bdl).: .)9413@0)‘) U)|)>
g b ol 4550 jglate 4) ¥ s 4 HCL g HNO3 s 5
3,3 ol ax 3 WO L 45 plos (59) 5 03938l S gla iy )
a8 lp ) SIS el o (o0 ¥ g 398 (o0 03> >
s Seid S5 U el ol Lawgs oases 5 aslal (T 5l
o Jloys /) il dsl Loy Tyles 9 oo 03b & )lys
4 b diged w295 (o0 0kl (g (o O 4 05T (L > diges
Cowl S3ap3Y. )5 0l bt 5 ByF ool wda oK
[ = )l oaliiuwl dy5—0 L_;’Luo.o_») 315_0 )ﬁL‘*"9 sl 4l 4 S



VIV aoto VLY Jw c)LQ.g Mcds‘ b)lows crg.:.m.h 899 (Comn .‘a..p:o P9J.$ W21 PS 159

o sl GO e i e 2Ll 4l gad

sy

SB35 0w 2o 3l (V) o903

sl

o
L
= G

035

mg/ kg pedS
(=] o
SO O
ST VI

o
o
o &

GO a s L5 45 gt

S 50 epedl8 oo ylipe (V) S

6
4
2
0

o asl

mg/ kg Syl
]

COLE e e 2Lt A3 gl

S 5> S, @oo o0 (V) SIS

P adlw 50 oo

‘%’Tddﬁolv\aﬂ”ﬁ)ﬁg‘%& ¥ obe slob s b Ly gbs
Ol Gled b gm b e 358 e 5 S e (MBS lage
2 025 5y olS 4l 13 oy o5 (ime (i ¢ e U] 5
dy90 y3 . (¥ U )l oUl (35 olae 55 5568 9 oM lase
boye oS 9 40 (e & bgyye oo (s 35 oS 56
)Jﬁchmdw(b‘}i_w)uhmbuuﬁulmdlm))m
by 4 bgye a8 5 OF Sl (slajy ) b po Stan)] (St
(7 U ) wblie MBI lawe

£V

b&b)ﬁoﬂwﬂﬁ&bb)]xﬁabﬁ; Cgw) .)]9.4 i3 b))f
35S S oIl 69y 9 e ¢ maes ¢ mauie ¢ S ¢ Haud
AU g (LS dlpa (g cpl 3 1 o) )0 S wdn ()
AdS ol an)d 9 Vb s 9 L9 oo oiljgw YL >
¥ Uhey oml 3 Sed (e ) B g 4 Ol ol S
J315 53 g a5y, s sla 065 )3 1) olS s Cluwl wiges 5l p )5
Gl ¥ oy 01y 0)s8 (glod guyli 4y s ¢ p2)ld5 o0 058
s g okbiy o Sl 4 y> 0O+
3 555 )8 0y68 10 b wiges celwlZ-4 alS wiges 4
L 0jsS o)l didgd oo S5y s Wl S5 s )
MILO ol 4 503,85 s yhaie OT (oS b go3)S 2,1 098
axp A ol b ol ples g9y 03,5 adlal Y40 Hl 2
Slogixe (e Jgd gyl b Sl ST 0235 p,5 5l Sils
Lels g s b pais c03,8 o M 100 L S5 w1y 0568
g e b 4y olié pobic plos b atd jlaie ST L 1y ilo
iz sloady b (ol Gl ol 4 3,5 Ca b d5g00 S
SoS Ly i i ls (55 ojll isly oo oolel il oigs

L8 S Oy el ol oS

Al oD < o)l>| (IR L)"‘ )‘

=W-Y

1S Resd

ol o aSl e 335 0 e ¥ e ol L b Ly p @l
OMe glen b (mpd (e 583 oo 5 05 (e OB e
e 5 e cpyiiin () MBI e S ¢ sguto S &
ges oV JSb ) bl (o oy line (e s ol B
dgr 0 Cubld p dptie Bl sloiidy S Gl aSul 4 a5 b sl
30 5305 S L S5 o il 55l (L5 5o
otalS o i e su 5l g Bio b adlie Lluogl co 5w ]
sl o 2l S5 3 b 5l lizzan Lol ol 423l (g pSasier
g d e Sl )l odd 0030 35 ol > Cundg ol
93U 85 e )3 i waedlS mess oy - (VWAS LS
B ol o oMl (¥ S8 ) sl OBl glign 3 S
e e (a8 OB lacge 5 Stao)] liee s L
Y S ) amse it 1) S|



VY- aso VY Jlm c)LQ.g Mcds‘ o,lM’(S ‘M 09 (Camnd .‘a..pu P,J& Oledlas

mg/ kg <
w

5
4
2
: I ]
0

o sl S e ey Jl..“

S (120lo 3y S8 13 0w ge (V) JSS

0.00035
0.0003
0.00025
0.0002

0.00015

mg / kgpedS

0.0001

0.00005

,

o asl S e

Mo (3230 5 Syl 50 puodlS 2o (A)JSWS

o o
w

mg / kg Sl
£

O e

0 —
o a5l

Mo (323 5 Syl 50 S| goo (1) S5

iy 9D g2
ol (5 48I lae 335 5 e B e S0l L5 s s il
Ol led b am s Je 385 lie 5 0 lase « MBS luwe
Ml he g Sitas)] @oo oy ydir 15 Mo« Speo U] B
P (0 IS ) asl e s oy S g0 e (2508
S g 315 1y geas (i S (B e 5 uedlS ge3 (o)
O] e . (VY Ui ) dmdie s 1) olime op oS
JSe Jamse (Lt ]y iz o te ST (B 5 o e (e
45 elabame Lol lep Sloudsn 4 oy Jlil aS s >
e Oly 5l aden g e ploul dgaoe Hlaws cusl oS g Sag)l
oRalS g 2loa g ol ady iso ulegn Sl LS 2 O
5 5391 oyme 5 4l ol (g duiyy el ol 3,Shas
2 oy Wb 5 pasedlS (WAL Ll s 5 1,06 )0 80e
cales 1 4 bl o)li pasuie 3,55 LS  Sdglie clasn],d

SAYY

18
16
14
12
EN
J 10
2
~ 8
=
E s
4
2 O O
0
o a5l O e ..a_,\..“ e da
SR (3l 5 8L a8l 43 e oo (£)JSAS
0.035
0.03
0.025
v
4 002
2
& 0015
£
0.01
0.005
0
o Asl S8 s _a_,w...‘ a8 s
i (313 35 0L dBlus 13 puedlS o (0) K
3
25
3 )
w15
I
=
oD
£ 1
0

4l CSE e un h,m

Ao (1dbo 3y 8L dBlw 3 S goad () JSS

PSS )3 ged

ol (5 aSb lae 235 5 e B e S0l (Lt s ) ol
Ol Gled by gim b e 38 e g 0s e (MBS lage
Ol gos) SIS & bgsye o a8 (i « Ao S (B
9 MBI s slajy 4 borpe @oa cpyidin o waedlS 3590 53
B P gy wimen - (A JSE ) wdlie 2 Gl (g yieS
g]d.ﬂéoh.mb olels g Syl e Ly,:_.:;udl)l:au
(RS ) adly e Ll Ty Satan] e cpieS



VY- aso VY JL«Q c)LQ.g Mcds‘ a,lM’(S crg.:.mh 899 (Comn .‘a..pu P,J& Oledlas

oS (gloolil &) opodl8 JUS! 35 (V) g

Bhattacharya et )s», S olS wics medS a0 oliowd

JURNEI (al.,2000
JWilcupse  JWlcops  (ope
REew oSk aady, il JWsl | o
Al alw Sl o
\ YAns ofo¥ ey |
¥ AL oJA ey i‘”
¥ Vay oo deees | B
¥ VYA ofeeA <Y o
((sols ages ) & - > I
0
G ol s e
[UREENE
oLS (glaalnil &y wpodls JUET o (¥) Jgoia getio (p23lo 5y dedy 3 S f 202 (V4SS
S| puic
T e
o K| S e A adlw Jl! 5
. adlw a4 auly _
ady) & S 5 @ ’
\ o /%0 ey 4 ! I I I I
\ -/ -I% o/d g:
¥ <IAY AN -/¥ E .
¥ N -1 -I¥y 2
(als &ge ) 0 03/0A eene ; I
GeE o gm sage
s
C S douii - £ Mo (3130 5y Al ) 3 ere3l8 oo (V1)
Uil (slagigy Aoy & Y] (536 losgy sy Cangy
050318 oo JIE5] glys () 5 (V) ) gt pdso e oLt B
M olgecsls g5 4y Jliml g s amie Lt ] 5 olS 50 St s
JEsl qupe (ITAVBgpme 5 5Loyb)o)ls (S olS g5 5 S .
iblign 05 Lo & Lo S ) (65t 315 Sy bl Ul 1>
£
15
Ay > ﬁ)ﬁ > 48l 1w 10 I
ai, > dle > S, owadlS .
aiy,> 6l > Sk S| e I
5 meodlS 3j90 3 3 1) ooy ) polie polos Mo (313ke 5y by 3 @ g o2 (1Y) IS
o Sl 350 3 bl 3l |y a8 (1S Sl S
A5 ol ity 88 5| gacxd ljzn 5 20 1y e ity 4y 5 b el 4 o S8 w2 (1) i
e (3 5L ilis Cpe (s wis Ly Slsie el o) S pais
WA Jlo )3 ohlen 5 Cungd Lol Baiod W o i) )3 0w Jol e JE copd JUE 205
(YA ot 5 Cags Ll Jailone oty 4S8 “ 4 bl
Rl it ady) 9 SLS 0 3 i Ol les clale ) Sl aiad
tlos ol sl ) -y ¥y ¥V
v .Y I¥s %D
Y -y JIv¥ - ¥Y
¥ -IAD g -IfV
(2ols Lg0i ) 0 /N Y - V¥

£AYVY




VY- abo VLY JLw c,l{.} ‘J.aaﬁ cds‘ b)lo.us ‘M 0593 (e § h.»?ao 'AQJ.C Oledlas

MT 4_315.39) ubH) 0 Sy g e ,JS\:.; ,w}‘.{ 2 59) L)‘j’“") C'Jl)lﬁ L;o.tol)ﬁ Comnd § (o) 52 (\Va\\c) . ‘bbl)‘,\wl 9T ‘Lu Cﬁ)l
AEEAYYL(F)0 b g g SB cu pie Sg Sl aloro

).Q(» US“.‘BI); dl.lb)l.\_c 2 d..im) u‘)ls gs'?‘)?ﬂ ) (\\“i\‘) ¥ ‘fa.\iin uo9.€ 9 wd m.)l)' Ml& 9 ep ‘@‘)5 (§O90x0 9 B ‘uf’ﬁ)-@d
DOV ((as lano 5 ortit olisd (3n3) ROV 3005 psle o ]l gy 3 odlil b o Lt (e 5 2000
NS 3,18 3 o i ms obS & S Sl g g o cc59) pgredlS” JUS] o pd iy Bgpmo ccndllpai oy
1Y 4: (55) WY 5T .SK g Ol pgle aloe

P P9 Lgu).a uLmLf 14»)94 oy pals L&"YL °lt‘.§ (\\“A}) £ ‘Jblf 9 aE ‘u"m d)aw 9« cb‘; PY 9 “wd ‘CM»})L»J)L:
SY-0F (Lamb wlio 1 (VO A5T ) YIV- L Sh55ke g g (oladol) 055 o))yl dilate o3g)] gla S

OA«J Lrwubs).o_ Lr"‘l‘c PO bLng.) . uL.wl O caliso L;Lm u.u.’>0).1 g u&w) )15 (o C'Jl).s‘ oo b.)l)' f""‘)b ‘W P9
VEY-YEN: (V) 45 5740

MY (YN, ao pole - o gt s 45ud 5 gm0, 5l 03lil b iy (gla £l 1> SB liasss

‘_sl_lb JS.J) é;)y » ‘_s.J.LtA 9 QA] le.m odiS C)'Lol )Jl (\\“ﬂﬁ) . s‘-JLoP 9 o DR 8O 9 ep cé,ug.n u’l)b 9 G ‘@%b)fm
NEVE (TINS5 0,8 clisios .Sl ST Sy 3 amilisSil o Jgb 13 waodls

40 (6999 390 9 c.:)_: ‘_sLb 4_>94.J )0 M}T clale s (\Y"\&)) P R g T g LsJLol 9 «uP ‘U)9J ;,JLL» 9 P ‘éf oM
OFF-OYY L(FI ) laore g Coodlo .yl s ,0glu0 ddlais )0 L]

i il dgglise dilate (sl g5 Sadiges )3 ©pw g pseedlS e g (ilige jlad oy Ao 2sllllas s e g NS
YA-FE: (V) F50YAY Lanels 5 oMl cliging dloea

AD-YA (SIS o) (Ssjs pole olRutily ole dlme . alKiislo]]

Ozl (32 5 jlo olS 598l5) (55)9liS SV game )3 p5redlS 5 oy il gy (WAT) g cgdorne g p ((PUlo 5 o) 2lee
=Y L0 i) e 9 Ceodl g

Lo il (B e b g ) pgeedlS g o Bl o (IYAF) o plisy o g o (Sl 3929 5 ) <Ol 0313
NEA-YOY (V) i) (sion] § S5 (owdigeo (g ddind (9,0 CuliS byl o gliaw!

SIYE

&l



VIV aoto VLY ,JLw c)l.Q.} ‘J.aaﬁ cds‘ b)lo.us ‘M 0593 (e § hf?ao 'AQJ.C W21 PS 159

Identifying and measuring the amount of heavy metals in soil and
ornamental plants in high-traffic squares of Mashhad (Case
study: Squares of Enghelab, Zed, Flakeh Ab, Taghi Abad)

Shahrzad Khoramnezhadian'* ; Marya Omranit
1- Department of Environment, Damavand Branch, Islamic Azad University, Damavand, Iran.
“Email Address: khoramnezhadian@yahoo.com

Abstract

Introduction

Soil is the main source of organic and mineral substances in the earth and the natural environment for
the growth and development of plants, and in addition, it is an important platform for other
developmental activities. Heavy metals are a group of metals that are highly toxic to the health of
human societies and the environment. Heavy metals can be said to exist naturally in the soil because
they are brought into the dry environment by geological processes such as volcanoes, erosion of
underground materials, etc. Heavy metals accumulate in soil and plants at different times and can
have a negative effect on the physiological activities of plants (such as photosynthesis, gas exchange
and absorption of nutrients), plant growth and its yield. Heavy metals accumulate in soil and plants at
different times and can have a negative effect on the physiological activities of plants. Lead, arsenic
and cadmium are examples of heavy metals. This substance is one of the metals that exist in nature in
a very large amount. Lead is known as a potential poison of the nervous system due to its major effect
on different parts of the central nervous system. Arsenic is one of the heavy metals that has a high
level of toxicity, this metal leads to disorders such as blood circulation, nervous system, acute
poisoning and death. Heavy metals are a group of metals that are highly toxic to the health of human
societies and the environment The biological availability of the total amount of heavy metals as well
as the man-made amount of these metals gives information about environmental pollution, but what is
more worrying is the amount of metals that enter the food cycle and body of organisms, especially
humans, through water, soil and sediment. .Although these metals exist naturally in different
environments, but various natural and anthropogenic factors lead to their excessive increase in air,
water and soil environments all over the world. The industrialization of cities, the increase in traffic in
metropolises, etc. are among the effective factors in increasing the amount of pollution from different
sources. Metropolises such as Mashhad located in Razavi Khorasan province are among the cities that
face high levels of pollution due to various reasons such as high traffic. In this research, the heavy
metals cadmium, lead and arsenic were measured in the root organs, stems and petals of the rose
ornamental plant, as well as the soil, in 4 high-traffic square of Zed, Taghi Abad, Flake Ab and
enghelab.

Methodology

The statistical population of selected soil and plants was selected from 4 high-traffic squares of
Mashhad city and Shahid station in low-traffic areas. Sampling was done in compound form and by
plastic shovel. The soil samples were dried in the open air and after 24 hours at 40 degrees Celsius
and passed through a 63 micron sieve and used for complete analysis and chemical separation. For
Preparation of plant samples, the samples were immediately transferred to the laboratory after
harvesting. First, they were washed with ordinary water, then they were washed with 0.1 M Hcl or
some ordinary detergents (dishwashing liquid), then they were drained again with ordinary water and
distilled water. After drying in air in an oven at 70°C for 48 hours, the samples were then ground. The
amount of heavy metals was measured with an atomic absorption device.

Conclusion

The results of the investigations showed that among the 4 high-traffic squares, Falakeh Ab Square,
Enghelab Square, Zed Square, and Dr. Ali Shariati Square, also known as Taghiabad Square in
Mashhad, the soil of Enghelab Square has the highest amount of lead, and the soil of Taghiabad
Square has the lowest amount of lead. Considering that the control sample was taken from the soil of
the plains around Mashhad, the contamination was much lower. Soil lead has a traffic origin and is
caused by car fuel, with the removal of lead from fuel, its amount has decreased significantly, but it is
still accumulated in the soil. The results of the investigations showed that among the 4 high-traffic
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squares, Falakeh Ab Square, EI Enghelab Square, Zed Square, and Dr. Ali Shariati Square, that is,
Taghi Abad Square had the highest amount of lead accumulation in the stem of rose plants, and seen
that lead accumulation in Enghelab Square, and the lowest is in Taghi Square. In the case of cadmium
metal, the highest accumulation is related to Zed Square and the lowest is related to the roses of Taqi
Abad Square. The highest accumulation of the heavy metal arsenic is related to the roses of Falakeh
Ab and the lowest is related to the roses of the Revolution Square. The results of the investigations
showed that among the 4 high-traffic squares of Falakeh Ab Square Enghelab Square, Zed Square and
Dr. Ali Shariati Square, that is, Taghi Abad Square, Mashhad, the highest concentration of lead is
related to rose petals in Enghelab Square, and the lowest is related to the rose petals of Taghi
Abad.The results showed that the highest concentration of these metals after the soil is in the root of
the rose plant. Transfer coefficient is the ability to move a heavy metal from one environment to
another environment. The transfer coefficient was calculated for lead: stem < petal < root, for
cadmium petal < stem < root and for arsenic: petal < stem < root. Rose plant could use as an
accumulators of heavy metals in high traffic area. The results of statistical tests show that the
significance level for the accumulation in the soil is less than 0.05, so the assumption of the equality
of the average in the two control and experimental groups can be rejected, that is, traffic has a
significant effect on the accumulation of metals in the soil of plants, considering that the test statistic
is positive, so Traffic increases the accumulation of metals in the soil of plants. The significance level
for the accumulation in the roots is less than 0.05, so we can reject the assumption of the equality of
the averages in the two control and experimental groups, that is, traffic has a significant effect on the
accumulation of metals in the roots of plants, considering that the test statistic is positive, so Traffic
increases the accumulation of metals in the roots of plants.
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