e L]

S AR S 33 (5939 2y (JK8 (P guodl5T) (i D38 (Godls jlas b3
Olod gl £l (S 3 oud Cubld g
T 63L3 0al3T ! &l 518 ygei I i 99
Oltad g ¢ oMol 3137 oSS (s 3 Laoms 03,5 5Lkl )
e doml g ¢ gaDad 13T 88315 (s 5 Jaen 03,5 byl ulidy 187 ) gime ot 5 .Y

Email: azadehghobadi@yahoo.com +4\A¥V44YYA : .l il

Sl 4 o T e 5, (o 53 (B8 JF st GME w5 e i Sl Sl o tdodEe
O B b G 5 58 g g Ol S 6l s S (Dl o B e b S S
G 23 D ol Dl ot L5l 5 hmr 5 ST )3 (555 5 ¢SS eppealS S ke
Wl 435 D5 g Olken g 5150 (g Sl eks Sl (6 e

S 53 4oy ¥ S g i 1 st pl (61 w03 (53,18 andllas 6 G ol gw @ V90
6,&»..4;,,;«;u,aw)ﬁd_t);‘y);.AATJ&@‘;,lgﬁa,ﬁs@v;tagﬁ6|,_,l;;mo\m
ks s (bl o2 s 3l szl by o8 le3T 53 lakipes .23 515 alisl 3psm ST sai 4
S e 5 besls Bl 5w sl 5 38 SO1E il i oS bauy ole Chle e
s oslital /10 (5 l5bas o 14 05,5SPSS

OB/FO X/0F ANF 4l 55 4 e S5 03 S35 5 2 (JSS cpeedl§ Chile SiLa lnably
OV/B (Y /AD YY/BY /Y 4l S8 53 (3 5 4 Sl ol ke S0l 5 0 S ST 0 8 e YOIYY
oS 53 s paslS I Chle Sl &8 515 0L adllas ) slaal Ll o SAS 0 S e
G5 JSS Ol bl o Kils 8 ol b 53 ol Sl (WHO/FAO) 551kl a1 5L (6 jine
bl e bl (Sle fpmen L 0313 Laseis (WHO/FAO) 51 bkul do- 1 28" (6 jine oS s
3 s pasls e b Sl 035 (WHO/FAO) 316kl dom 51 a8 g 5150 ST 53 gy 2 3550
VS Gy s Jiz;‘(,f;\f Sl gl s eas Y Sl e Gt 53 om B gl (HRDCW
AL o

G 3 p S K Dl 4 atlate 55 ok SIS (6 canlllan slaal 4 4 5 b 1S 5 AR
G155 O pan 51,1 45 ol (6 yin 4 ST 5135 o3l sl JUEST 31 (ST el 5 Canlas gy 0340T
g 058 st odias LA e 5B 6l ) 51 i (HRD Gt 5 ot st L 5 0355 oL O
Wl DL 615355 (M w55 93 0340 (5 b 3 e b L3155 516 ol

S bl e K Sl (Sl e S S T G (S 0319

A3 s Olken oMol 15T o815 g Lo (gla S5 T iyl ol )18 asbObL Joo b lis !




N

4..»UvQ..fabj‘L;Jia:.-‘5‘}:.««))(6})}gﬂcﬁnrﬁég);&ﬂabﬁgﬂ%%&li})l

T AR FORT N RV O SR
Olss & Wil5 o 5 SONSE 5287 OT mle 558
Q) W5 a3 8 a4 65,518 o) LT 6l ot o
(el 0305 Ol YooY Jlo s oSz sle 5 5155808 Slallas
el JS7 CLle Ol e 6 g OMSB Lok ()T (511 s
ole Ol S (6 a Sl 1D Gos b 5 4Bl L2l LY b
b o oS s e (5 p 5 Bl (Glodas I3 S
Sl 4 ok gily 53 (1)l a3l OB I3 Y
Ll o3y oS ot ol 55 Ygene cdiien (615,90 oS 3,
'@@?ﬁdﬂ)ﬁ)ﬁ‘ég«f@b%\e—@i&ijﬂb
) Lgd o ol s K Sljb Chale 215l o 5 A0l
Sy YN Jlu s 5K 5 b S Lo g oS (glandlas o
S 33 038 5 (S35 0 Bl 3l Ol s (23 8
ol e 4 e &S Sl o VL 5 a5 i
o DI ISl 4 (0 ph e Sl 3 SIS
4 o) D ge (sl 0 sl st O e Jaoe 53 32 e
o DL (T o e 55 adeas 0Ll T e sled
O3S Je 51 0% (55,06 SLS 5L OB 68 ol il e
Ok 3,8 DS 5 ey el oo 1B gy 3l 52 5 5
23 sl laes 8 e slyls LS s b 5T e
S 53 IV 5 s 5T Cleb iy Com o S0 36 s
Lyl s dls o5 cnlol (W)L 5 o O 555,06 LS 5

5 o3il e 0 53 BOT Dd o e ple 8w 518 L

Ao
J;Q@at;_ﬁj;ﬁgujjgﬂfdu,tﬁd,lrtf
ol 3 Al Sl LB s (ST 4 o S b
rsos il 5 S IT U8 () laoes L (6l 5
3 8 DNl oyt 4y L S3 T O 51 (iS5 MBI L
S paxs 5 39,5.()) @il adls Lo o Lol asT,
SLe I Sl 5 Gledas 5 b 4 o) Sl > oK
(St NGB (Gl oS (pled Gl S (e
L& 1 ol 53 b () Canla 287 C8T 5 G gaS
2l ST 53 e 5 sed OMSL I eslinal Ol
) Gl ok fis Cojlate 5 Jseme o0l 4 (1,5 Gblae
o ol ol T s Ol Sde Y b eslinal
Sl (Flaghpe e S K Sk a1
LS 5 Sl S s Sl oK ol
S Olejan 5 ob 4 4 chas o 2alS 1y (ol Y samme
St 1) G s Ul e 5 0T 50 5 ST S548)
Sl il K gl Sl cs b S S (0) 48 s
b Al S s 0T maw 515 s 4 (S
Sl gl oslial BB Glad o Siyse 4 e Ol
03Ul bl s i 3.(9) i g n tizie 5 15T ¢ aLS
Ml s K Sl g (LT Ll 5> DB )
o ol by LOT Gl Culg )3 5 ST s OT g

- o3linul 5550 OT 51 S 55 Lidw Ol o s 5> (L



AAn

L1

Sy QJvl-\.@_: IRLEHN k;i.h}}n gS"Lp aslale g5

CJ‘}ALgiﬂj‘aﬁu‘iﬂhgj&dﬂ):gb\)bw‘s&%
el ol &5 Oldes g

IR 9

G5 g8 505 OT 33 &5 039 (63,25 addllas &K 2l o
4oy dw Jlole sls 2 sl lgy ad 55 (STl 5 (g i ol
g Olan Se 53 (o B T 515k 3 Sl 6,5 s
AiamiaGPS ous L oasyie o SIS Cundge 23 8
ol LT as 50 ¥ 51 ST g (g hnr Sladiged (5157 e
as 50 ) 5 (C) 5 BlosydT gladgui Olge 4 ML ST L
3 8 e (A dals £ ga Ol gie 4 ol OT bodd (o,LT
Sland S LSS YL (33Lal &) g 41 a4 )50,
S5 sy o g S AST Gy t i (68T e s e kit
4 sldes Lo gomes copl by s ails y ST g (6 hne 45 a5 W
S pan (S15 gl gad i Sbls 5SS K03 & 5 (5 jhn 4 gad
;,,.;jtﬁafuwuﬁa,‘.sﬂgf«;uﬁefﬁdumy
Olad (55 &S 51 aS s Cbls ) (6 e Sl (=Y4)
Al 5 g O ol 45 3 B (60l 26 505 S e
Sl b g s OT U1 bags an 1unlilad gas 035 ¢Sist —)
b ol o oy oed GEE (6, uQTW‘vﬁu@k‘;
¢S 0lej Dol oyl s cotin et S 15T ln o
w1y LT (alS” 035 ¢St (gl s AEb 0 SIS atin
318 sl amys 70 glas 53 05T oSaws 53 Cel YF S
o 5 Jol Oluabl b god G ST 16 s o )3

sd 52y Sl B s S Ol 1) lags ke s it |

Sy ot 13 0y 51 805 0 4 35,5 51 oy S I
oy Jolie 5 Ol gl (OBae (g x Jue eSSl s
5 baslen S50 crsn ol men 8 (s S o Bl 5 03 S
e Sl 5 Dlomy e (VF) 555 0 O 53 3daze 250
S edeT s @ dalgd 5 dmes ol VJL..» lde V'lj)
S5 el e ) Kby 4238 gladle b Calibes Soladlla
Fo S K i g e JT e 055 o a3 B 5
A0) il o Oloms e e 3ok 51 Ol Cadl (6
S Cdar a8 Sl OT 51 (ST Yoo Jlo s (gae o]
3 My Dl o Sl iy 1o g (5 Dl s 53 8
0 @Yl Gl (g e WSl Sl e (VF) ol (Glods
03 .(F) Lyl 9y 9 o cJﬁzj ‘D—”"’K%S‘“ Ol e
s BOT ) Jome Sl o 51y S5 ool mlin 5
Ghate (5 pan (W) Wlods o &5y 5 bl a3y b 51 &S
Oerls 6oL palie Sl 6 ke (WALl 0L i o0l 5l 4
oC s A Sle by g .ol @Tjﬁfoqud'u\m C)’\.A‘)
3L SMae slls olS pl b e ZBL OT 55 (e3b5 Hlde
S et 5 Sl et o J5aT A3 13 Gty
L V8) 548 e eslizal Walde ST L5 cople Jhme g1y 0T
G 5 Dl o 35 8 DI Ol Mg oenl 4 e
S Chle s 4 Ml s ol 3 Oll S 55 o T
CRomad 3 S 5 S )3 1Sy 5 o ¢ JST cpeslS

A 50l & e o ) 3l b slie g lie



Y'Y

N

4..»UvQ..fabj‘L;Jia:.-‘5‘}:.««))(6})}gﬂcﬁnrﬁég);&ﬂabﬁgﬂ%%&li})l

gu&;;tm.mﬁ&uu;@uL;,L.drt,.},w
s YO U s FY il delS Slo L) 4 sed b gal
o ool Caws a4 laoslas 'g"::‘l"‘.u“’ oleo
2 oS Sl e SS1E gl 0Ll 55 () esley
Varian  Jde o3l 85 o&aws 1 S 5 (g anr slad gl
s eslazal W zul ) 428" &L 710-Es

Gl 51 edel s @ @b oMl S, Y
Ciliben (U god 53 S I3l ke 5550 5 2K LST
o3 oS Sl s QU5 s Gl ST elS
ol 5 425 g sy cnl 53 28 8 L1 T il
S gl S 4 b eslizal V4 03,5 SPSS LI o i (,LT
Sladisni 53 b5yl 3y pobe Chle Sl amlis g
&S 35031 G ol S obT 0sa5T 5 gy 3558
b bl s ol clle o Kile amlie Sy 5 4 b
Os05T 5 Gges S Cuwd 5 Mallw 5 o 5lukal
Laosls 05 oy 31 Oliabl g Cpiomad b o3lizal  Soses
o 03Uzl O3 5l = 35 8 50 5705057 S

sl Jole e 15 i (6o 4 STl 51 36 Uil Juls —F
(YY) Sl o dplons 5 55

CVe etable
TR= e8¢

Csoil
Ol e cble (e 5 4 edias QLA Csoil}CVegetableQT SRR
cg‘_ib BT u«ul.w‘jdfb}hgfu? (S a)l..,a.o BE) wg.\a-ﬂ

(Y')J};

r.:bsda)),:—tgjudl:a\’éﬂ\j\\)oungdudﬂW
wlyasyim m S uman 58 I OT Sl b LU b
b ot on 013 5L glab 5o ol YF e 4§10 O 50
Y S ks oSKis Sl e b3 8 i SalST
ld> 0T by &ﬂ)b&ﬂu (B3 5 S sk

N
B r,f Y Ol 4 lanlilad e (3l esleT Y
¥ OT & s o220t (BB 515 503,87 05515 cod &S
R P e
)3 LS)L‘[;:(L“-" JH1s s aads 0 Sl 4 1) b e g atw
Ske ol SBdE S ey s o 513 51 8 Sl w53 70 (sles
R G W BV P I [ P PR | Py
Jlﬁé)hdrk}&\:):@:%Q.u:x.g\)l.ad},g}v.:}b)
e cali,i..:LU'T les 4 &S Qi 5w jl@w.ﬁaa@
OT & JT osle pdn g 53 ¥V 5081 OT s +/Y
by Sl i ) oo ey T3 O JulS7 sl 5 @S 0 LS
G Slo Sl Jhie OT (o8 L 1) btiged o (pulaion
(bl podle (oo YO b J=1s s 23 05 FY il
4 e il = 4 ) eleT s 4y Slaoslas e
Slatd OB s g 103,87 055 1) &S 5l Y O
“ o 9L 0T & Jle 5 F & 5 ol g oo VD o (0 3558
) OBb )3 s pmlaie bis ) 0T o5 & 5 oles
J&I:)::\;&Lﬂ@)zlv by el VY Ol a4 5 ats

Iy basd (oelo VY @f}‘@.mﬁa@jﬁdjb&rb



Yy

L1

Sy CJ&‘A.@; IRLEHN 6’&.&)}3_ gS"Lp aslale g5

bl ¢ S8 sy (2me 53 Comer (6l ST s s
b g s Lastls (Cls 3y s 36 W<HRD
YY) s dloes 5 alasly 5l eslatul

HRIZE
(o i 5dlS DI (6l (RID) Ol o e o 0 550
VLR TVES STV SO PR W U R I O
YNAsL r Gy 53 p 8 5hS 1 p 8 )e /o0
bl
A oS ks gn DL V13 a5 aalllan ol Sl ol s
4§ nr o) g 3550 Sl e 53 K I ke S
Sl psalS 5 JSS e s Gl
(3o % Gl 5w gl ST s Sk ol ke St

@‘(}:ﬁ:lfju_,wcﬁf

Wolan 51 o3bimal L1515 a5, o e 1056 €155, o e —0

CVe ctable X CFactor X DFood Intake
DIM= —=

BAverage Weight

4 Baverageweight  3DFood Intake Cractor Cegetablee 0T 53 45
“ ke b (S 3 S DG Bl sins Ol 5 5
Dl O35 bty ol oS 035 ool e S5k 50 5
Sl W3y O pan oSS 50 8 o /A S w03
35 2 Il & p S ShS /YYY O S l s /YED JL sl
00/8+ AL sl 3l (6l Lo sie 55k 4 04 O35 5 el 555 52 53

V) Sl p S AS VYNV 0358 (sl 5
O pan Sl G bt L5 I g b esli -F
S estizal b 56 L oosIT oY guams 5 jpae bl 8 S

55 O>HRD $1 .08 jaseie HRD cod 5 bt osls

ov/o

Y,

a

N Yo/vy

\-3; V$/50 Yo /AS

T,

a

Y08
WAl
A7ALi — .
ps3S S < S5




\Yf

N

4..»UvQ..fabj‘L;Jia:.-‘5‘}:.««))(6})}gﬂcﬁnrﬁég);&ﬂabﬁgﬂ%%&li})l

oS AS o8 e gl Sy (6 sl ikl o b K S Sl O aglin 1) st

_ _ "3 1kl peba _
si oNke to, Ll N o 4 500
£ (WHO/FAO)
e YA Ye/VA Y g3
o Y/08 RN 5514 S
S Sz
eV \2/20 Y/2Y /Y o
e Yo/YY LA 4 3]
e Als —for/ov 5 p3el5
s Y¥/00 _YAY/F4 ~ JSS
Sl
s Y /AD —fva/vy P
Ve OV/d+ -100/00 v 25
(rv)(WHO/FAO)*

oS 5 S 3 s ge DB o (solsline daly o 545
s e edalin Ll ((P=r>0=1/0210)3,lL 35 (g anr
3 hr (S 9> e DI Bl Ol (6 T (S
Lo i8S T jo &S abg,e acSE 5 Oljh chle
S DI 63l iy JUSH odins 0L gl ol 3505 3525
el QLS & S

S 1 K I3k JUst Jale ) 5S6 4 Glate s B0
Sl gl Jsl Jole ldie o i ol Ol Sl e 4
o canlllan 550 dilaie S 3wl Ab) (g anr > Calise
FREAANT-TSRNIVAL WSRO gl T (‘}:"’K G Glae CS
Wl S 055 2 p EAS 08 eV S

Wy oda Ol 0 YL 50 0n odalin Yolssad 4y e 57 L
3 G5 B by (S e I B6 S Sl
e 8358 5 WL SISl ol Sy ) AL

J}&A ‘) andloe Sy C)\_/.b )‘ ;S’-YL ﬁbm ‘LS}‘S”.' S

Chle (Sike o das e 0L Sy 3l Jol LT il
3kl s 51 5VU (6 i olE 5 e 5 pedlS e
4 s pinr Aoy A0 Olwebl by «l (WHO/FAO)
33 o) p=r<O= /e 0) s 03T o g pgeeslS e
S oS 53 555 5 IS pais Chle 5 Sle & ol
Oliaabl b gy el (WHO/FAO)s it o 1 8
EN N T I ole bl g inr doys 40
sdalie ) Jor S @ a5 b Bk I (p=2<0=1/0110)
33835 32 ¢ JSS ipgpeslS DI ke Sl &S 55 0
ikl de Gl g8 ks (gl 4ges el S
Pl S doys 80 Dlabl b ey el (WHO/FAO)
22581 S35 5 @ (JSG tpsadlS D @ 0dd ()1 450l

(p=2<0=+/+++0) Ll o5
PERYSVICK XURCETERCI AP P SRV | NPNES

odalin gl & o 57 b as o LA 1) (6 pher S 5 &S



Yo

L]

Sy CJ:‘-\.@; IRLEHN LS:‘A}J.'L LS"‘L; aslale g5

}Js:;‘(’}:ﬁélf&;;‘@‘}ud‘j@“w}#u&u(ﬂ}f QKJ; Loy (ol u.b- P o o) o "y ..\J\o:;

Wi Gl Gt e S sl 5 K ) S ) 55 podalie ¥ lagel wary L Cwl 88 O

O T g g Rt g CICH NV SRV JUPNE

Sle o Ko S5l
S o S £ 3228 G A SN Ol o
— /Y AN AL -/ Tl
A Y]  VE . /A sig
— /00 Vg L/aY VD IS
V/5Y « /00 YF /0 sig
— /XY LRy VY “/§8 "
A “/VA PV 2 sig
V¥ VY /¥4 VISV Y
N2 “/FY VVE S sig
WALt B oS AT
Ny
3
\\;‘1 NG
s
3
2
o
A}
/v
/oY
Joend s
____ . -
ps3S S < S5

O35 5 AU 3131 sl (8 pher ol K D3 1355 o Ol ai¥ s 5



\Y¢

...e.U'LthﬁL;Jo'ua.-‘5‘}:..»:):(6})}gﬂcﬁcrﬂég)ﬁuat}ﬁ@%nﬁédlﬂ)l

53003 p S S 2 8

[ AR A‘Jé‘ Y/IAD
d' Y/FA
N
p323 S < S5

QK:;;@Q:\JB\LQJ{QWJJBua}'w()\}:n:\")b}qj

5 e 33 ol gl Cals s 4 Yzl (g aslST 2alS
e Ll e 4y L e ¢SS b 0T e ST b
5 b il by plie mlS il i oS s
SHAS Jle y (8LIes 5 Wb 5 YA Jluys ol K
S sl Ol OLKas 5 Wbl Slidss (YATY) s 8
Gaie o 4 (S olE )3y p 3 g0 SIS e o 2t
Gt 2l b S el pgedlS 5 ST s S s @

yls il
Sl Sl g i s gr O Slasy cpl b e
& Glaie 5 S ) 390 (Sl ge 53 S DI
-t oalie 7 5b Oles .l paadlS 5 o (S e
S 0 S8 0 S e OVIO L (5, il Kl 053
- et VY sl ke SSle 5 ol i o i (1l
Chle 03 YL Sl e o a8 SDls SIS 0 8
S sz 3mSR ole Sl L6

Clle b o e dT ol 5l L5l cpl b el YT 5555

S5 4 g
Sl chle (SKile o b ol Gass glaesls bl ,
G Glte i 4 b oS e )5 Slai g o S
(JSS 5 sy Wl Sl ppaslS 5 S o s
23 ) ot A8 LOT 15 ctimen DLl sl (65,0 S5
G3 o i Sl (Il ol b dils SO e S
o DA g D Sl e S Gl Ll e o
Chle (Kl 0358 o odalin & Hub Olea (YF) il il
Shls (s pinr ol o (’;}L{ 2 ij;sl“ YOINY L s,
2R S VP L el Bl o Kile 5 l e o 2
Olge OLan 5 ST S el Hldie o 1S (hls CJ?}L;
4 gl 5 a8 53 p gl 5 (53, Ses SBT3 S Ws S
stk pmen (Y0) WL o Dl gl B 55 ) B, e
CLlE paslS o RIBIL &S 5 S Olse b s 5
(Y9) ol il J2alS 3 5 (K5 a8 oS 55 55 )

JUs 4 s,y Chle a0 s sls QL&J@&&:E:JJUA adl



Yy

L1

Sy QJvl-\.@_: IRLEHN k;i.h}}n gS"Lp aslale g5

Seslial & Ol g o B ol ol o Sl Y o fage
mﬁ.uxww6‘(.),‘>L§‘5,L>‘5Lau:5€)5,ub;5°}:~>
AF0) 55 o Lal Wlods ol WS 5 sl 3 b S

oS S bl oSl ool 0l mb & 68 Olea
kel ol S5V i ol 3 e s el
o Sl cble Kike 7 I 5 (ol (WHO/FAO)
Ll oha SIS (e oS 3 sy s S
O Sl GRSl $b)l el (WHO/FAO)
2803 oSS padlS Sl a e Sibacsls
e Sl S es by wse gl S
5 LS bus ouls Cpmied (WHO/FAO)s, skl
LB YT Jl s 0L 5 &Kty 5 YIY Jle s oL, Kes
VXP) ol el

Chle Ol 55 Bl (Sommer okins 0L 3o oyl @l
ST s Sl Chle 5 i G 3 o Ol
JUsl Sl s ol 457 . Llods S 0T 3 (6 a4 Sl
Bls 03 il (6 oS & &Sl ISl cpl esle L
y90 6305 sdle ¢l 0L L3 K S e Sl )
San p 4 e i g St mlS Ll Sl 438 15 andllas
(FA) Sl Soglie o 3OS gy 350 0 5 Osa5T 3500
3,8 Olse Cou 0L 5 Kx & i 53 oes
Sy s cisls ploil (S s Ko jole mend 5 Sl
AL Sl 5 S 535 m oS DI oy oS 5

(F) 313 Cllas Guiss pl b aS 5,05 3 g0 g Sterad dlal

Sl o Y b Olej Sode 55 il 5 e loes o 1 S
Slidiows b 4z ol (Y4) L5 8 olE 5 S5 3 Luobe -yl
5 iz rTﬁ,o\ﬂlp o 5 Gb b & odd ol

(V) sl Cinlas (08 5 Oy g Le s O, K0
oS Sl clle 8l OT 5 S ol S0
Slp S oS S QeSS )3 555 5 0 (JSS il
S D31 ol 0351 0k 0315 Ly (6513 4 ges (3blie pls
S o R DI e 4 A b 4 s Las
Oljen Lol Doglize pgundlS 510 5590 55 g 5 ol 0395 Lo o
S 2 05 4 0T 3555 5 08 Ay 4 peeslS Ol
(Soss PHO g Jolge 5 &S5 55 ate opl Gl Sl &
O3 L5l 5 o BLE (FY) 505 ST slse 5 CEC ¢ bt S
5 ez 25 2 1 pseesls (6oL polae iy Glads S
o o el W15 0 QLS 3 p3onslS pad S o3
st Do (Sl o ol cpl g das 10, 0Ll b g aie
U5 gl 53 bl DLl (gl o, e QLS oyl 85,8
(FF) Sl Sglize 5enslST oS 5 mad ¢ 0 515 RNkg
Ol s & (DY guams Ol o Lo Slanlllan 5> Coad 5 oy 90
S Lsls Ol (K Sl T Coenal L la e ls
G35 polie e & bl (IS 5 (3 S gl ol
sl (D)3 (G e S (Jbm 5o cgls s 5o e selS
Ol LS S e 0 a5 3 paealS (WS MR 58
Sl o 53 503l oo @Bl5 53 (FF) 303 Sl ghman oo

308 Sl (glode 5 (slady s Slow jow 3l i il S



YA

N

4..»UvQ..fabj‘L;Jia:.-‘5‘}:.««))(6})}gﬂcﬁnrﬁég);&ﬂabﬁgﬂ%%&li})l

Co e |y andlln 5550 30 5 oYL slie o6 e oS
O 58 by (Ol Gl op i (G ol 5 &S Liles S
R [ I P S KT S AICION - S SCT S
5SS D e85 4 Gl S 4 G e I AL
S S G g ks e ls Gliae b 1l (-,:uLf
s i O Sl (555 5 JSG cp el DIk sl K
() 2 osde ol 03407 Sl jow 0S5 me 513l (6l
o B e 53 i Bl 34 Lod O3 57 45T Ll et
L5 o o Sl 4 oy Y pames ST .05 3
i 5 O 5 15 g sl 4 e Ol O o
VOl e B Gl St b sl slie e
Loy S phar 53 3 sn o o0l Jlst s LA oS 0
G Sl e SASL OT L eds (LT GlaesSTl 305 S
4 058 5 Wl 3l 5o Cdl 5 st st li ke oy iy
S s 53 ol (§35 5 JSG tp 53 0 4 Glate 5 5
Ghla 55 8 Sl 55 p WOLSr 5 Sileyls Lw s
S 5 bt et li (8 8 g (ling 035 A Sdae
pobee 5 Ab 35515 05y 5 o ¢ JSS cppedlS SIS sl
FYL O B (ol e 5 s el o3 T Gble s s
S Sl S 635 5 JSS cpsedlS Gl oen 5035 S
Gt 53 e (FY) 5505 Cbllas G ol b &S ASL e
ST L odd LT Slow jow 5 ST (655 opr 4o S (6,505
Cadl 5 st Gasls 4 s es (28 8 D)o (OSB

Gt ol b &S 035 6 51 S JS 5 pgeeslS DIk s

S sl oo ke o 2 315 OLES G ol ol i
candllan 5 g0 ailate STy 4Bl Ld (g am 5 Calibee I
Il el S5 5 S5 o a4 Gheie 55 4
B/ JIie b I8 o 93 1y () sadl 3 s psualS
S D & b 3 anls S 055 p S S 5 p S e
Sy 4oz Sl 4l (e o2l 2S5 S0
(s 055 p S AS 1 p 8 a1/ N /Y 0 VA) slia L
3y dilie S Ghee 5 S 3 ipaedlS 4 Lo
Olih Ll oS azals 0L Ol SKer 5 Bl x il andlas
b 4 (Dl ) ganld 4 tls Bkes Dl o L
@35 S Sl bl oy rmen (FA) ol D3 sl
G S Sl (fea) ool L Sl saldl s Ol
5 ne Slgn 5 S o gt 4 (S 55 ) S 340
23 Bl 7 o 53 () 315 BOT (gl pr Sl sast
Sl s 53 OT Jlast b5 5 S 3 o ) 1 3,550
313 QLS gl il plowl 4 s Jladi 5 WIE L s asl As,
ol Sl o 4 S 1 S JE) el Jldie o i oS
T g o | e e =
e 1l b oS ol pgn T 50587 o 0T 8 555

FY) sl sl
ol 5 &gy Gda Ol pwnp S el S ioeen
6l oda Ol o YL S (Cal OT 51 ST M 5 o
S 3 S35 B by (S e I 36 S DI

Gopan D358 5 WSl ol Kb ) AL



AR

L1

Sy QJvl-\.@_: IRLEHN k;i.h}}n gS"Lp aslale g5

ols ]yl 3 1kl yslie 5 i LOT Sldie &8 35 oo (& inr
odd S8 s pm opl sl L H(WHO/FAO) L g
3 eblos g 03 JT o 5 p5enslS (8 IS ailate ol )
5 paedlS 8w S al el Sl JGSH I (S b
Gl 8 ol ) Kl 5 Sl (i S 4 ST o
Sl 5 oz ol jlie (3 b I e 55 @l Ll 5 e
H onl (il sl o odins DL e 1 (10 ) S A
Wl (2 ME 0255 53 0340 (6 jiner 3 pan b L3 5o
SN 9 pOE

O dis 5 5 039 i)l wlid )8 sl OLL Jool> Jlas oy
Sdslun s ool Gl &S SLS 51 Al s (.,N Al
e 15,8 5 S (Ll g

References

oo 2 Bl 53 8 K5 Jragn 5o (V) 5l Sl
L5 Lo Lods LT oS 55 03,8 wd) Sl s
Slp S 5 s e ls &S sl Ol bl (235 O
s G 0l b oS 035 6 1 a8 S8 5 pseslS Dl

FY) 5,05
S gME slpe CoiS s el dse 4 e NT 5L
sl 4 Lo ST &1l L 1y OT Jlao] Ol s 5 S e
ol (FF) uS e bl el s Jasee S sla ST
JGPOT@’.J}@QMCJ‘}BJ:H)%BJ&})ﬂwM
Sy Olden Oliwl ¢ gz i CoT aibats 53 (g dma (S 3
2 oMb LT Sl eslinel (mli 4w g b w5

oS 55 s paslS buge pand 4 e ke Vb

1-Enbace A, Keykhosro A, Vatandost J. Effects of Different concentrations of toxic metals Zinc and Copper in
the liver and gill tissue of common carp (cyprinus carpio).Confernce on Iran Environmental Health Shahid
Beheshti Medical Science 2009;2630-2636.

2-Keller A. Assessment of uncertainty in modeling heavy metal balanes of regional agroecosystem. Swiss
federal institute of technology zurich 2000.

3-Singh RP, Agrawal M. Potential benfits and risks of land application of sewage sludge.Waste Management
2008;28(2):347-358.

4-Larchevéque M, Ballini C, Korboulewsky N, Montes N. The use of compost in afforestatation of
Mediterranean areas effects on soil properties and young tree seedlings. Science of the Total Environment
2006;369:220-230.

5-CuiY J,Zhu Y G, Zhai R, Huang Y, Qiu Y, Liang J. Exposure to metal mixtures and human health impacts in

a contaminated area in Nanning China. Environ Int 2005;31:784-790.



N

4..a.&bi«:‘abﬁL;Jia:.-‘5‘}:.««))(6})}gﬂcﬁnrﬁég)ﬁﬂQ‘}é@%#&lﬂ}j

6-Sharma RK, Agrawal M, Marshall F. Heavy metal contamination of soil and vegetables in suburban areas of
Varanasi India. Ecotoxicology and Environmental safety 2007;66(2):258-66.

7-Rattan RK, Datta Sp,Chhonkar PK, Suribabu K,Singh AK.Long term impact of irrigation with sewage
effluents on heavy metal content in soils, crops and groundwater a case stady agriculture. Ecosystems and
Environment 2005;109:310-22.

8-Tajrishi M.A newand comprehensiveapproachto theproblem of sewagein Tehran.Waterand Wastewater
1998;28:30-7.[Persian]

9-Kalavrouziotisa I K, Apostolopoulos C A. An integrated environmental plan for the reuse of treated waste
water effluents frome WWTP in urban areas. Building and Environmental 2007;42:1862-68.

10-Golovatiy S,Savchenk S.Heavy metals as contaminants of agricultural land of Belarus. 17"world congress
soil sci Bangkok Thailand 2002;14-21.

11-Ebadi F,Esmaili Sari A,RiahiNajiyari A.How Changes in the amount of heavy metals in sediments of aquatic
plants in the pond organ Miankaleh. Journal of Ecology 2005;37:53-74.[Persian]

12-Gupta N,Khan DK,Santra SC.Heavy metal accumulation in vegetables grown in a long term waste water
irrigated agricultural land of tropical India. Environ Monit Assess 2012;184:6673-82.

13-Rokni N.Principles of Food Hygiene.Publishing and PrintingTehran University 1999:3;1-54.[Persian]
14-Ahmadi B.The Role Of Heavy Metals On Human Health. Water Resources Management Company in Iran
2008;1-10.[Persian]

15-Kachenko AG,Singh B.Heavy metals contamination in vegetabhes grown in urban and metal smelter
contaminated sites in Astralia. Water, Air and soil Pollution 2006;169:101-23.

16-Mohammadi J.Cadmium Concentration in Vegetable Crops Grown in Polluted Soils Of Kempen Region
(Belgium).Fourth National Conference on Environmental Health 2001;528-35.[Persian]

17-Lokeshwari H, Chandarappa G T. Impact of heavy metal contamimation of Bellandur lake on soil and
cultivated vegetation. Current Science 2006;91(5):622-27.

18-Erfani H.The Most Common Herbs in Traditional Iranian. Razi Publications 1981;121-124.[Persian]
19-PeyvastGh. Green. Gilan University Publication1998;1-350.[Persian]

20-Arora M, Kiran B,Rani S, Rani A ,Kaur B,Mittal N.Heavy metal accumulation in vegetables irrigated with

water from different sources. Food Chemistry 2008;111(4):811- 15.



'Fy

L1

Sy QJvlJ.@_I IRLEHN 6’&.&)}1 gS"Lp aslale g5

21-Xue Z J, Liu S Q, Liu Y L, Yan Y L. Health risk assessment of heavy metals for edible parts of vegetables
grown in sewage-irrigated soils in suburbs of Baoding City China. Environmental Monitoring and Assessment
2011;11(4):2204-6.

22-US-EPA. United States Environmental Protection Agency: Integrated Sisk Information System 2002.
23-Codex Alimentarius Commission (WHO/ FAO). Food additives and contaminants: Joint (WHO/ FAO) Food
standards programme 2001.

Available from: http://193.43.36.93/codex/Reports/Alinorm01/A10112ae.pdf

24-Narin I, Tuzen M, Sari H, Soylak M. Heavy metal content of potato and corn chips from Turkey. Bulletin of
Environmental Contamination and Toxicology 2005;74 (6):1072—77.

25-Mackenna IM,Chaney RL,Williams FM.The effects of cadmium and zinc interactions on the accumulation
and tissue distribution of zinc and cadmium in lettuce and Spinach. Environ Pollut 1993;79:113-20.

26-Yildiz N.Response of Tomato and corn plant to increasing Cd levels in nutrient culture. pak J Bot
2005;37(3):593-99.

27-Nazemi S,Asgari AR,Raei M.Survey The Amount of Heavy Metals In Cultural Vegetables in Suburbs Of
Shahroud. Health and Environ Journal 2010;195-202.[Persian]

28-Rajesh Kumar S, Madhoolika A, Fiona MM.Heavy metal (Cu, Zn, Cd and Pb) contamination of vegetables in
urban India a case stady in Varanasi. Environmental pollution 2008;154(2):254-63.

29-Norozi S,Ghazban F,Ardestani M,Khosro Tehrani Kh.The environmental impacts of Cr, Cd, Cu and Ni on
The soil and water of south-western Mobarakeh. Humans and The Environment 2006; 56-63.[Persian]
30-Boamponsem GA,Kumi M,Debrah L.heavy metals Accumulation in cabbag, lettuce and carrot irrigatetd with
wastewater from Nagodi mining site in Ghana. International Journal of scientific and Technology Research
2012;1(11):124-129.

31-Tabari M,Salehi A.Effect of irrigation using waste water on heavy metal accumulation in soils.
EnvironmentalScience andTechnology1390;4:49-59.[Persian]

32-Mc Laughlin M J, Maier N A, Correll R L. Prediction of Cadmium concentration in potato tubers (Solanum
Tuberosuml) by pre plant soil and irrigation Water analyses. Aust J Soil Res 1999;37:191-207.

33-WHO. Trace Elements in Human Nutrition a Health: WHO Geneval996.

Available from: http://whqlibdoc.who.int/publications/1996/9241561734 eng_fulltext.pdf



VFY

N

4..a.&bi«:‘abﬁL;Jia:.-‘5‘}:.««))(6})}gﬂcﬁnrﬁég)ﬁﬂQ‘}é@%#&lﬂ}j

34-Davis RR, Smith C.Crops as indicators of the significance of contamination of by heavy metals. Water
Reserch center stevenage Uk 1980;140.

35-Rashid Yasami H. Toxicology. Tehran University Publication:1992.[Persian]

36-Kibria MG, Islam M, Alamgir M. Influence of waste water irrigation on heavy metal accumulation in soil and
plant. International Journal of Applied and natural Sciences 2012;1(1):43-54.

37-Wang Y,Qiao M,Liu Y,Zh Y.Health risk assessment of heavy metals in soils and vegetables and potential
risk for human health. Scientia Agricola 2010;69(1):54-60.

38-Cheraghi M,Lorestani B,Merrikhpour H,Rouniasi N.Heavy metal risk assessment for potatoes grown in
overused phosphate- fertilized soils. Environ monit Assess 2012;1-7.

39-Cheng A C, Warknek J E, Page A L, Land A J. Accumulation of heavy metal in sewage sludge treated soils. J
Environ Qual 1984;13:87-90.

40-Ruby MV, Schoff R,Barttin W, Goldade M, Post G,Harnois M, et al. Advances in evaluating the oral
bioavailability of in organics in soil for us in human health rish assessment. Environ Sci Technol 1999;33: 3697-
705

41-Tsafe Al, Hassan LG, sahabi DM, Alhassan Y, Bala BM. Evaluation of Heavy Metals Uptake and Risk
Assessment of Vegetables Grown in Yarglma of Northern Nigeria. J Basic Appl Sci Res 2012;2(7):6708-14.
42-Harmanescu M,Alda LM,Bordean DM, Gogoasa [,Gergen [.Heavy metals health risk assessment for
population via consumption of vegetables grown in old mining area a case study Banata county Romania.
Chemistry Central Journal 2011;5(54):1-10.

43-Huguet NF,Cid Rm,Schuhmacher M,Domingo JL.Risk assessment of metals from consuming vegetables
fruits and rice grown on soils irrigated with waters of the Ebro River in Catalonia Spain. Biol Trace Elem Res
2008;123:66-79.

44-Dogheim SM, Ashraf EMM,GadAlla SA, Khorshid MA, Fahmy SM. Pesticides and heavy metals levels in
Egyptian leafy vegetables and some aromatic medicinal plants. Food Additives and Contaminants

2004;1(4):323-30.



VY

L1

Sy QJvl-\.@_: IRLEHN k;i.h}}n gS"Lp aslale g5

Health risk assessment of heavy metals (cadmium, nickel, lead and zinc) in withdrawed parsley
vegetable from some farms in Hamedan city

Cheraghi M (Ph.D)}, Ghobadi A (M.Sc)?
1.Associate Professor , Department of Environmental,Islamic Azad University,Hamedan, Iran
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Abstract
Introduction: Vegetables are important things of alimentary diet and beeing exposed to polluted
alimentary diet of heavy metals via consumption of vegetables, be carried to account a risk for human
health. This thesis have been done with target of appointment of concentration of cadmium, nickel, lead
and zinc metals in soil and parsley and health risk assessment of this metals in withdrawed parsley
vegetable from some farms in Hamedan city.
Methods: This thesis was a applicational studing and for this meaning sampling was done from parsley
and soil of 3 farms in Hamedan city with 3 repetition for every farms. In generally, in this survey 9
samples of parsley and 9 samples of soil was evaluated. Samples was digested in laboratory by using of
acidic digestion. Then concentration of elements was read by using of atomic publication machinery
and for analysis of datas, was used version 19 of SPSS (a=0/05).
Results: Average concentration of cadmium, nickel, lead and zinc in parsley vegetable is in the order
of 1/14, 2/56, 16/65 and 25/23 mg/kg and average concentration of this metals in soil is in the order of
0/23, 23/51, 20/85 and 57/5 mg/kg. Results of this study showed that average concentration of
Cadmium and Leadin parsley is above WHO/FAO whereas average concentration of Nickel and Zink
in parsleywas assessed less than WHO/FAO. Also the average concentration of every four metals in
soil of farms was less than WHO/FAO levels.On the other hand the amount of risk and health index
(HRI) in parsley for lead metal was above 1 and for cadmium, nickel and zinc metals was less than 1.
Conclusion: According to the studing results, cultivated parsley in this area was polluted to the heavy
metalsCadmium and Lead, and the results indicates the very easy transferring of this metals from soil
to parsley that was not healthy for human daily consumption and risk and health index (HRI) that was
above 1 for lead metal shows the hygienic potential risk of this metal in relation to the polluted parsley
consumption in human daily alimentary diet.
Keywords: soil pollution, vegetables, heavy metals, risk assessment.



