j/““\\ IWAB obuwsl [ Y oylois [ pylezr Jlo | jaslins Sy pale ouSCiils aloo &5 sLogunsl OB o caods 0 ybloko
(&@ Y Journal of Neyshabur University of Medical Sciences Jol gy Ao

Pl i g IR pe (B w5 L0 o gasT 40 pamdls g 59y polis (i y
BT codw s

Ty 210 st I S0 (o St G ol

Oyl e o cadlal ol5T olSils ¢ylaad axly cinn jlaiss 04,5 (o s IS =)
Ol eolaed o ool ol5T olEzils ¢ylaan g o jlama 05,5« Lutils -Y

VAB/ B8 by g AN\ EBL R G b

Sad g &

b Ll g oo ogmmo (o pusl s 30 W Soedigh (5 l085b 5 51 (S coig (SIS CoieS 5 ez oab S @ () sloogean]
yolie Cwdls o,ble (rad g Cale (qw) p Baa b ol ragh «¥game Gl 1o okl pw (o polic (& 3529 Sl 4 4y
5 ALl VAR JLo ) plaas e (Brae 55l sloogeal ;5 p5edls 5 55,

g, g olge

0ilg3 ICP olSiss Lansgs posadls g g9, yolic @@l Biluoolel o 1AL olge 4 ye (cloolSiing,d §f ogmos] diges V5 drgs 5| yms
Shgg,mls slayse;l 5 SPSS v.20 ,153le 1 smze lis Lol (ajls sl s dsle yaie yo sl (HI) Codlws o,bles mslis 4
by Sy GlaigaicSS 5 s

Ladly

clale Slo g /et /N e m@llg /¥ ENY ME/L L ol o5 5 a0 ogam] (slodiges ;3 pgssls g (5g, polie cdale 1 Siloo arion
P 4 GYS 505 85l (55, paie HI (a3 ls (8,1 5| .adl o EPA 5 WHO (slasgain 5l fiin ladiges )5 pgasls
ilboe SG 5l SSEeS g [ VY g IYF L plp oS5 & OS5 G09S Sln i poedlS jaie lpg el VY g /e NV L

5958 @ axgi b Jg b oo 0,ble a8l 50T pas gl anllas 5550 slogon] Byae a5 ol lis HI el ol gl
S it oy 45 i il 0 5 6t 25 o 0ol 4o 51 ndigas 5 pynadlS i Sl (Sl
Sgr dalgss HUanl I g0 Sae SYsb jo  lblagy S 4 HEALS S pae Ol (5 )l sloogaal B jae

o jlgads

Sl ‘o]]cl:'u ‘°9‘~f“°‘3] “eﬁ.colf «S9)

) Jrms 05,5 (loed axly oDl of5T ol8ils 1 ghnno oot g3 3
s_sobhan@jiauh.ac.ir : S 3g 2SI oy

wWWW.SID.ir


www.sid.ir

6ol (groguesl B pan cuodlw o ,blo

WD lwsli /¥ o)l |yl Jlo | ygslins Sy pole oasidls aloo

ohles g SL mwls

be (AL polie 5 dralbne aie ol " g3 G 4l
oole 00y J 1S G e 45 Cansl 1,3l S 31 i8S Ceodhas
(F) S g 0,0 00iiS B pas gl sdlog sgw ST ol
Gblie )0 pogada Glgl s Cob eI 51 (S oy
aly 08 Ll onate £55 5 pab 53 5 Wit G S
Sogeal (A) 035 oo ot 5 59, o colimul Jb S Jolao
glsy @le ol glaolis b )0 il s e ol s o5 (5,8
SIS 5 Wad oo angd il sbrogee Al p sl 035 oy
Slaos3l 5 SlaS 5 (S S 50 ab ol I o
G 51 a5 Sblje bl a4 Cdél oguenl (A) diied K0
sl € pmaling slls s ol Jls gk g op B pas 3yl
) Sl BT ST 51 (55 ate 5 005 esly 5 STl
ool il 53 b 4 e 4 1 (6T sl o ged]
ANV 09800 Vb JgyiundS” 4 Mo ol 3 (93 002 090 9
ilisen slo )5S 0 sgras] by &l s FAO el ulul
llse 51 nges 5o prlans gl o a4 o3l slols o
55 035518l GRS 5 sdke e Ko plsie 4 ogia] B pas
2 Jbe plye ay el @l ol b pia Dl s alS
B yao 4l g 7o) 0,Lbie YV Lo ;0 ogues] 3 rae Y10 Jlo
ol 00 8,915 ) Fe b, asll ojgeyo (5 lw oguenl
AOF- )

O g 48l o Cale o) a3 Slalllae gl (ST
CSe D ygar lpl )0 ogaarl jo (nSiw SlilE oMl o bl
2o o adlhe ran aal) cnl jo (Jy el oais i
= )l o= Magdas ¢ Dehelean .ol aisl plxl s ,guS
JG 5 BN )l ogeal Wi V) o pseasls 5 (59, l3lé
el aS w30 )5 laie Sleg, slaollig 8 1o ol s ,e (o g
WHO 5 USEPA Luusgs oas ail,] sre oo 5l a8 jolic clale
CFom ow)yp 4 Cod ) Ken g Velimirovié (A) ol oo
5 I 6,18 0503 5 (rdy) ogeml Elgl )3 poeasl 5 59y polie
Az 52 dS i8S dase S g 00,5 pldl i o (0 ol 4s e (.

wile Sl yo e S lnitinl 5l oS ol clale o Sile

Y Acceptable Daily Intakes

Journal of Neyshabur University of Medical Sciences

dodso W

ALl 92y ola Cotal o)l)d (g0l S SIS b Jsb 5o
pogie 4y i el .ol o &yl S5UsS iy a5 )T sl s
S slie 4 lole den g OBl asn 10 p0 0 ded g yiwd
Cade o olie codel by (S SO il gl @WJle g
(58 Ll ol yaie g abhasng assl> Sy sl S
oY1 Elgil 3955 L o390l (V) ol o slael o g Sy,
(@I 0y 4 Lol JUil s basme 4 (oS Sl o35 44
3] i 318 el o azlge i b o] i ol
5 ol Glaadles Lol il oy ding cuies JLSus b
Sl g 05 oy [ Sl (b Jobss (ploods (S 45 2
5| ot laws Olls ol il 00ss 5 s jlaime o Ll Lis]
Lol 51 oo e zghans 0425 45 st o0iiS Ol 1L aoasy V1
9 035y B9 g0 Cuedls rdilans jo 5 prdiluns Oj90 4 Wlgi oo
358 5 5 HeSims D38 aloz 51N wyled g |y plalss
2,5 0 Ll pgresls g

Cgete o) Sldg>ge gai g Ay Slp $)900 Srae )
oo 23 5l S sl s oo Sl Gl Bras Jg 050
e el g S Sl JolS el Az jo g o
S)lkee 93 9995 53 (59, 35S 090l (F) D950 G (ou]
5 el 00ty 3 15T Cow anwg Jb ,0 sleyelS ol i
e 4 Olgier Oy yaie (nl 09meS loe 0 e Ao
O3S 5 Jlal 5 Sisie 59 comiz fsb ST o, (Saile
raie (pl Gl 2138 3) Bk 5l wl 09ueS (nl a5 55 o LA
5o el Wi 5 ol a3l Gt B (Byb 5l og
Wlgi 5o poradls (F) 355 s 33 o 35005 5 (I (g2 ¢S]
i 5 BadS 4 ol (055 o (e ad; halS e
wslid Dby g ) Glbojw Jole plgie 49 005 o oy
5 ol S Vb slaoblie eesi gl (8) Cansl 0
s Sy s (AT e ol 1 i Slge By ]
Estimated Average) ail5g, Jod bl o> n55le o905 @
s |y e 0,blbe a3l (PLY) 54 pladl (Daily Intake

iz & yats o ailis; e Sl 35T S Sl Ol

' Health Index


www.sid.ir

WAL Ll [ ¥ oyl [ pylea Jlw | jgalias Sy pole 0uSiils alxo

S5 Woguosl U pao cuodlw o yblie

=
¢ @ A — . .
K\ ’ ournal of Neyshabur University of Medical Sciences

b gy 9 olgo m

» )‘ ‘ulm (5""\9 0‘3.0 uL.uﬁj.%\.\A.c 4.:0[.70‘ )‘ ﬁ}‘l:.a.w‘ )‘ o
2o S 52 sy wip B el o5 )l slroseal (553958
Sl 5 (gotdinnn b (U 5 g 4l ( wbbT (gJLT) calises pabs ¥
oBg 8 ¥ 5l (Wgad V8 £aeome ;) diged G ogan Dlalad W3l 4
e 45 )l B ples 4l o &ly (el pule) S5
A i olKislesl 4 peaeslS g g9, polie cdale ol 3
dges o 5l Ve ml dadiges gjlweslel gl p olKisle;l jo
Celw ¥ ‘5” Y 9 d...?u) )‘é;’))o ].J)‘}g cby 0990 |) OMT
JH o RKer sladises aigdh (San diged U ol ools ol
4 s Sl e g a8 S 8 e oS LY el
WA bawd S @ Fer %0 gloo LoysS o el ¥ s
9 780 o pis ] O ml S wges /0 g ol 5l e
)1.330 g.)] Lu J@l} J}L?bo 9 005}5| /.\"()u)”..\...m ..\.......S‘JJ Y ml
Jeloee Clo 5l Ly Coled 5o 0l ol Ve Ml o> 4y plais
9 ATARARS 6[.&;«]41.(: )é) $9y ).»aLo.C Sas »)J..\JLo.w‘ 9 J}w‘
- pg/l g Y0+ YO slcdale 10) pguosls o (Voo pg/kg
clale (710-ES Jas Varian o3l pid oSiws 50,57 0,5 4
569y Sl VoFIV nm slagse Job )3 diges jay0 jolic
OAYY) 08 onlss 1S5 T 3 psweslS (gl YYA/A nm
O D118 (oyme po 285 581 bl o)l sl
Tobw G s QB aS Sras sl alie olge [0 525
Wy Jod BB wiz (oS0l alone 4y o lgsT (5 0y sl

10 'o|..\§| Y 9

_ CxF
EADI =
WxD

S50 2l oole j5 yais  aiblaens chale (1, Sk =C
mg/kg cu> y axlllas

Y o,les alal,

(¥50) Jlo slajs, slass =D

KE o 2 9,8 50 Jaugs ol3é asle AVl &6 s (yuSile =F
5 VLS, slp VO kg 5 Ve i ) oo 059 (eSilee =W
(QBoss

Ohes 9 S il

oS il 5l andllae 9550 ol (slodigai o pgrasls jpa> Iy
Olped 005 pae sl o)l sladss (5l g yaie )
L o,5en g Braganga .(\V) o5& oo (Al soms 058l o0
oyl Byan n n ¥ 0 pseesls 5 g9, polie clile o)y
S9y il aels oS a8 5wl i p )0 Prae G)bS
Chle 3L 5l aile it <[+ 0=+ /YT mg/l 3l laaiges ;o
Biws aseid o> 5l 7, 9 Sl s badigad [0 pgrosls
S5e swyyp 3l w0l e g Harmankaya (1) ail
a8 (g J ) 5,8 ol glgil o S DB S
o bdises jo yolie clale alsas aiid § azs S 5,0 oo
s easlS gl 5 oINTVE IABR L s (s, (sl M/l s
Gy pais Seme owyp b Acar (VA) cosl ofe o f=e/- V) |
Sl aS o S lgre LISGT 50 00l s ye (5, oguen glgil jo
& &y g JUT slaogeas] lpmE/l covs p paie ool clale
3 ohles g Tormen .(V) ol o < /OY g < /AA L ol o5 5
P SO mre Sl lr $Be) (B e S2agh,
Azl g oo S el sy j0 6l ogean] Elgl yo uKiw l3ls
al (olLT gloogeasl ;o (g5, paie clile (1 Silo o5 w8 S
Yy sgelFmgll g oY AV b oy o 0 J s
AS 550 5,5 ogaa glgil 51 S obs,l L ol SKea g Bingol
e e e baiges 13 1) peedls 5 55, yolie cbile (2 Sls
1 polie ol CIE (YY) wioges byl /- - O mg/l 5 - VE L
ol ad,e (5,8 J5 p oguenl jo o) Sen g Krejpeio iagh

(YY) 0gs </ VO mg/l o VYV oo pay yliwgd (o
il g S DIl &y o) Lanme (Sogll @ az g L 1Y
J L laoses il 45 ol ol e o 31 i o
5y Sy 2 olnl 55 )l osemnl ale Bpas aSy) (88
egas ;o dgaze adlllae Wiz G2 4 (pST g Cenl Al 4
5° 68 ogras] sladigai y0 (i DIl s feasily o)
ol iy il o bl (slaalllas doyoiS lu g ol
5% poeslS 9 59, polie Cwdlo o,blre aSlh (el S b
9% 2 8 ¥ SN 5 5 4l (ulLT ellT) (5,5 o] €l

A0 plsl WYAE Ll o floes 0l o


www.sid.ir

6ol (groguesl B pan cuodlw o ,blo

WAL Ll [ ¥ oylos [ pylea Jo | Hgolis (S pole 0aSCi6ls alxo

O‘)&o& 9 ‘SJL" ﬂ.w@

anglio g Shigmg,mls (go3l Lawgs wilge se B0 5l eS
$lage3 S 5 g0yl lawgy USEPA 3 WHO sgein, L

.28l bl (One Sample t Test)

Lasl =
oMT L;Lm\jyo.i ) mg/l ceu> » 'nwalf 969, ),al.:.c clale
oblre Al g ailis) iz (Sl 3)5] anuloe @l s

Journal of Neyshabur University of Medical Sciences

EADI

Health index (HI) = W

s yie 2 ailis; Joid LB i (Sl 551, =EADI
59, mg/ke

59 > MPKE o p paie o J5ud B ailyg, i =ADI
a5 ol )] Sl 5l 5SS Cedhas 0 bl asli ol
9 9,10 0aS B pan glp gilagy sqw Sl 5138 oole OB jae
V) Sl

o9 Jloys o 0ol SPSS (6 Ll l5dle 5 5l s Julo 4o

b ) ,S5 g losls olas goamenaSiyl 4 4> b osls a3

mg/l OMT LgL(de}o) B r:e:.m)ls 359 )..aL».C )L”um c.‘!‘,’?u‘ 9 Fodale u.:faL:.o—\ o)Lo.(:: Jsu\?

oguosl g9

pais
pgmosls $9)
Jfekefy e NI AFRYRY
ARE YRR AREZYEAY
SO A NIV TRV
NS TRVENN Y ek Y
NIV NIRFRYA
NILERIN e o'
SO ) SFeke/NY
oY okefof oo ke o'
NIY PR N FRYRY
N EINIYN Y e\
AREXVANS DAREXIRR
NI TR NI
Y] A SYYENE
cI¥ ke /NN N
N Y of¥ecke [y o
NN - e o

NI
ST
LT
al
JW »

ST
pHH]

il
JW 5

Y aiy

S
MHH]

il
JW

Sl
]
!
JWy

clile g Jloy oy p skie 4 Shgg,mli (s03] @b
L oS ol plis anlllas 0,90 5,10 ogum] slodiges ;o yolic
peeedlS g (59, yolic hale P<e/+0 (5)lo xo phaw 4y ax g5
S ol @B el Yoy Jlp il laaises 5o
P<e [+ 6 )lo gro prhaw 4y azgi b aS olo (LS 0 (sliges ST

Srdisel 10 paedlS 5 (g9, pXiw ol clale Sl

Al s aigai jo jolic clale ol 3 Y .Sk 4y bgyyo aosls

20 Sy pare chale 1 Sle dinn g aeS a5 Sl Ll s
lgie o Vet NYmME/lg /o Ve /oYL ol oy ladiges
OrSilos At 5 akeS By 5l o al g Jli5  (glooseon]
sdises ;o mE/l s bbdiged [0 pgwdlS Lae cdale

L’g—’]ﬂ AR 9 ARERYARY l.’).v‘).’ w.s).vcb(_g)l?u 09'3"”.T

) ehot s st st rals


www.sid.ir

WAL Ll [ ¥ oyl [ pylea Jlw | jgalias Sy pole 0uSiils alxo

S35 (g0 guesl B pan cuodluw o 4blio

!
(& @ ) vr Journal of Neyshabur University of Medical Sciences

Sly o+ Y mg/l) WHO slasgein, 5l iy peedlS paic

Ohes 9 S il

s 3l 099 (5] Slogime GBS o lsles] o> L o guo]
cdale u.‘.itL.c 9 (‘4:5:.4.3'55 &9y 6‘).3 u~3)-' LY ool mg/l

O35S g YLS )5 10 (6,15 ogaas] B yan 5l il S SIS Caodls 0 ,blbee ot L duwlore glis -V o )leds Jgo

ADI L aSileo

(OB 9)HI

YY-y#) (mg/1)
AR AY4 YV ex)e "
of+ LAV YIYex)eT

JAREAEE

Y5 exy

_ EADI
4Y LS ) W)EADI
(U ))") (Qb—aQS)
F1Aex) YIYex) $9)
YIVex)+® Y/gex)e p,.goéb’

ALl e s mg/l cas o |, LIST )8 sals 4o e
5 Tormen .(Y) 8,5 5,155 o ailisl o> 51 xS 4 +/OY 4
5 4l @)l laogeasl jo (59) pate clle (Sl o Ken
05,5 U155 8 lailiasl a3l eS|y Ly o e J 5
ogea] ;0 (53 yaie Chle (Sl ), Sen g Krejpeio (V)
VXY Ml bl 1) liagd o ead ad,e o w5,
009 S (YY) Wo,S 5,158 USEPA o jlailiw! olae 5l ieS
6ol sgaml sladiges yo o lailbnl o> 5l gy, cdale 1 S5ke
Olpss |y alive slagiagy nlo g Jiagh cnl )3 asllas yee
Ll pb g oges (hagy Jowe S 50 (595 a8l zaxs ibale L

dls L po Al3lS 58 Jgame 5518
S5l sl Cdl g badS 1o cgram ol b 50 pameols
39 pomesls cdale aals g WSl o(F) 0 )15 o sl (o yPve
Gy 2l ER9% 53 (st Sxse S ogean] (slaaigad
B S-SRy AN PR AV EY R N VR JURW SR SPVE & 1.
aS sipgh ,o ol Ken g Ackah .al yoxi USEPA sgain,
Le ;o ool ad,e ogaanl Elgil ;o pomesls clale i Baa L
5 ULl ladiges ;o 1) yate ol cdile (Sl 2l ploxl
i s [ Y0 5 o[ F bl i M@ ey 5
Harmankaya .(f) @o,S #Mel USEPA 3 WHO o jlaiben) o>
poendlS yate Cll (Sl o 95 am o
b onlye a5 50 ead adpe o)y JWy of sladigel )
5 Krejpeio .(VA) ail oo o lasliv] o 5l i g </ +V mg/l
85 o slatigai 3 pgradls jmte il (Silis o fSa
Sl b s Gdo 5 (V1) +NOME bl |, o) (s,

o, ble asli Yoo led Jgoo 8 o s 4 olital L

5 OB sl sy 69, raie 93 o sl (HD codlw
ilboe ol fSeS GYLS

Cazxs W
Ml 8,blbre (a2ls 5 clile Gad B b tagh 0
5 LT T el (6,5 ol elgil )3 porasls 5 (55, polis
2l bl VYAF Lo o lded jd po Uig b iy ¥ U5y
oS welii (59,0 yolis pog Lo S @ bogear] Wiz o
ol Ll iazies wbe o bl sl Sdgilie slacled
4 Loan ¥l agz g Jlail (285 00300 s Wilgiad £9:050
o) bbre 39 5 5,125 Wogas] jo (S I3l pazd oy
03,5 Ll 51 5,5 ool & yg0 0 HEOLS G pan gl iilage

YY)
G ogeal Sladigal 13 (55, yaie e asls o (1 Sile
L ple cofy @ mg/l ce p Gragh (nl )0 ()0 090
s Cyens USEPA sgaid, 5l jiaS g o/+ Ve /¥e 5 +[VFke /oY
Sy bl Gl Baa L &5 aagh ) ol Ses sAckah
Sl (Bl ploul L [0 00l 4 ye ogums] (sladiges glgil jo
i JE g el ogeasl sladised o ) pate cpl clile
USEPA s,lastewl o> 5l S g +/+AY mg/l ¢ +/-AY L ol
yaie chale .Sl Ko 3 Harmankaya .(F) ws,5° o)l
Loty ly a5 0 0ad adie o)l JW o sladigad ) )
Acar .(VA) wis,S 5,155 o lliwl as 5l 2eS g - /Y'Y mg/l
J& 5 5 T )l sloogeas 5o (55, paie clile (ke

wWWW.SID.ir


www.sid.ir

6ol (groguesl B pan cuodlw o ,blo

WD lwsli /¥ o)l |yl Jlo | ygslins Sy pole oasidls aloo

ohles g SL mwls

pas ks oS5 5l i8S oS HI Lo )5 dlos el (panl 55 (ol
oaS B ras slp (oo (pope (2)lse Az BB o bl ey
O)JGL?LA 39 JLW‘ J.i’L.) 6&&) )‘ )..\f)))HI 45.‘.:)3,.0 B ]
olziwl b (Y ¥ cewl 00iiS' B pan gl (soms (o0 2l
9 ulfasf LS‘)" S9y ypais W)LMJ o).'al.‘;m ua>l...u LC.)L»J aQ
HI ua}ij '/“‘Y\”j ofe eV Lgﬁ‘).g w).:d.:uym)))
IYFL plp o 5 WS )5 9 355 Sl 5 poeedlS paie
Byas doe )0 .08l g0 Sl 5SS 9)lge den j0 g /- VY
adlaie Bas Coxez lp ey D90 LSL“"’?#‘"?] ol J S
olass g g sl Sby sbcusgame 4 axgi b anils jo
S 0 (izead 5 Bpan 53l )0 0ad 4S50 (5,5 ogean

GrSaxi
390 sloogeas] solarwl a5 ols oyl HI asli dculoe ol
3 VLT 5 5 5085 5l el EaiiS S an (gl axllas
g wdlios 0aisS SBran lp (bl g DIl o bl
5 diges )3 porasls yaie clale (250Le 5l 4 axgi b
Sl () god Sk g s 4 5pde o lailiul v
o390 45 (5,5 sloogeailiays; o B pan Ojgo 5SS
iz g lood, Gl ysjladib ol Sorby Glsea
2® ol OMhe 4 Mobharil s gibe GUlyzg ohg 4
Slogas S ) 14 09 dalgsu sl 5l 98 o SYsb
OBE LS B e Codlus Lad jslaie 4 985 B pan l5L y0 ()l

b 5900

F1oyed g Sl m
oy o e A ol Al sl
WAD-0-AAYY Y oS L plaes axly (oDl of3T olSiisls
ol ol&isls (5,58 § pgh Coglas 039> 5l B ain g5 .ol
axdlls (gl o] SUISel 53,5 ol s s ) olies asly oSl

Journal of Neyshabur University of Medical Sciences

5o adllae 3550 Jiy o sladigal 1o pyodls pate clile
43,8 oMl (/N0 /Y mg/l) yol> iagh

ddigei ao ) Ve 0 pgeols clale (Sl aS ol lid s
Ol |y E9o90 (nl . all o EPA g WHO slasgain, 5l iy
soslys jles s oolaiwl 5 Lol olS oy Joe S Sl
S wiile ST (glassS ¢ pliord slossS alox 5l 55 5la8
Lo 1S T glgil oMol oo ¢S I3l 4y Sl Jlazs |
5yt 09T T 5l onlicia dmogga @atS” o S o 5 oS 5
AT izmen 5 ogee Sjo)90 ok y0 (are Ll (sl
03¢l Ol 5l oolazwl o 5l GBS )8 Jgamo (5 ,91,8 Lol 1 g
55 egeas] JUI sladlg) G ogeal @ (09381 Slge (557
Sl Lo o oymns] (il 55 g, i 5 255 b Jsb
Al-Horayess ¢ Alshammary calul, cpl 0 .(AQY - YAYQ)
Boseo 5391 L 1y e Sl 4y o)lwi clrogear] SogT
9 My S e plyicds leend slasgS IS oolatul 51
(65,5185 (glmosles 0,5 a0 (S I3ls 4y S5 Sl
51 yuies zezs Magdas 5 Dehelean .(YA) auiiils lag e
5 anl B b1 )y slrogmal yo pefiw Sl o, luilinl o>
b ol)Ser 5 Velimirovie .(A) axiils Las e adei (g,5l8
Sl 4y ) glaogeasl (Sogll a5 wis S el 09> g
OV) wil b po sl (gonain Bo,b i L il oo (St
|y i S5l 4 (6 o0 slogass] (Sl ], Sen g Tormen
alides Ll (pizren g boge o) Jore S sla Shs b
Ol%sess ol s base boseanl (55l 5 55512
I, asl g wbLT sgum] sladiges o pouesls clale Sl
Gleogain ) 5l S a5 Wio S s /o eV Y mg/l g /o0 Y
o Ggh @l 5l S lew s 9 EPA 3 WHO
&5 sleogaasl Sogll 15 )], g Krejpeio (Y ) aib o
Bl SV gae gl b F Cnin L, e I3l
Sl Lo ye ogeanl adgi 5,5k8 (Byb 5l 5 Lege (Sogll 5
(YY)

o blis ol pol oy jlanme clilis uils] o aibil glas
sole b gty clale cos 51 Gl o0 | oo cyoye Sl
Sl gl sl ] oliel a5 oo VT 5 sdalé 4 sanYT


www.sid.ir

WAL Ll [ ¥ oyl [ pylea Jlw | jgalias Sy pole 0uSiils alxo

S5 Woguosl U pao cuodlw o yblie

=
K\ ’ ournal of Neyshabur University of Medical Sciences

m References

1. Jevsnik M, Hlebec V, Raspor P . Consumers’ awareness
of food safety from shopping to eating. Food Control,
2008;19(8):737-45.

2. Boyd RS. Heavy metal pollutants and chemical ecology:
exploring new frontiers. ] Chem Ecol. 2010;36(1):46-58.

3. Zeng XW, Ma LQ, Qiu RL, Tang YT. Effects of Zn on
plant tolerance and non-protein thiol accumulation in Zn
hyperaccumulator Arabis paniculata Franch. Environ Exp
Bot. 2011;70(2-3):227-32.

4. Ackah M, Kwablah Anim A, Zakaria N, Osei J, Saah-
Nyarko E, Tabuaa Gyamfi E, et al. Determination of some
heavy metal levels in soft drinks on the Ghanaian market
using atomic absorption spectrometry method. Environ
Monit Assess. 2014;186(12):8499-8507.

5. Shekoohiyan S, Ghoochani M, Mohagheghian A, Mahvi
AH, Yunesian M, Nazmara S. Determination of lead,
cadmium and arsenic in infusion tea cultivated in north of
Iran. Iranian J Environ Health Sci Eng. 2012;9(1):37.

6. Omar WA, Zaghloul KH, Abdel-Khalek AA, Abo-
Hegab S. Risk assessment and toxic effects of metal
pollution in two cultured and wild fish'species from highly
degraded aquatic habitats. Arch Environ Contam Toxicol.
2013;65(4):753-64.

7.Zhu F, Wang X, Fan W, Qu L; Qiao M, Yao S. Assessment
of potential health risk for arsenic and heavy metals in some

herbal flowers and their infusions consumed in China.
Environ Monit Assess. 2013;185(5):3909-16.

8. Dehelean A, Magdas DA. Analysis of mineral and
heavy metal content of some commercial fruit juices by
inductively coupled plasma mass spectrometry. Sci World
J.2013;2013:215423.

9. Braganca VL, Melnikov P, Zanoni LZ. Trace elements
in fruit juices. Biol Trace Elem Res. 2012;146(2):256-61.

10. Franke AA, Cooney RV, Henning SM, Custer
LJ. Bioavailability and antioxidant effects of orange

juice components in humans. J Agric Food Chem.
2005;53(13):5170-8.

Ohes 9 S il

11. Kurowska EM, Spence JD, Jordan J, Wetmore S,
Freeman DJ, Piché LA, et al. HDL-cholesterol-raising effect
of orange juice in subjects with hypercholesterolemial,2,3.
Am J Clin Nutr. 2000;72(5):1095-100.

12. Dauchet L, Amouyel P, Dallongeville J. Fruit and
vegetable consumption and risk of stroke: a meta-analysis
of cohort studies. Neurology, 2005;65(8):1193-7.

13. Dai Q, Borenstein AR, Wu Y, Jackson JC, Larson EB.
Fruit and vegetable juices and Alzheimer’s disease: the
Kame Project. Am J Med. 2006;119(9):751-9.

14. Singh GM, Micha R, Khatibzadeh Sh, Shi P, Lim
S, Andrews KG, et al. Global, regional, and national
consumption of sugar-sweetened beverages, fruit juices,
and milk: A systematic assessment of beverage intake in
187 countries. PLOS ONE, 2015;10(8): €0124845.

15. United States Department of Agriculture. Citrus: World
Markets and Trade. Foreign Agricultural Service; 2016.
Available from: URL: http://apps.fas.usda.gov/psdonline/

circulars/citrus.pdf.

16. Ashurst PR. Chemistry and technology of soft drinks
and fruit juices. 3rd ed. United States: John Wiley & Sons;
2016, 223-5.

17. Velimirovi¢ DS, Miti¢ SS, Tosi¢ SB, Kali¢canin BM,
Pavlovi¢ AN, Miti¢ MN. Levels of major and minor
elements in some commercial fruit juices available in
Serbia. Trop J Pharm Res. 2013;12(5):805-11.

18. Harmankaya M, Gezgin S, Ozcan MM. Comparative
evaluation of some macro- and micro-element and heavy
metal contents in commercial fruit juices. Environ Monit
Assess. 2012;184(9):5415-20.

19. Acar O. Determination of lead, copper, iron and zinc
levels in fruit jams, nectars, juices and beverages by
electrothermal and flame atomic absorption spectrometry.
Eurasian J Anal Chem. 2011;6(2):114-28.

20. Tormen L, PlacidoTorres D, Maria Dittert IM, Arau’jo
RGO, Frescura VLA, Jose” Curtius A. Rapid assessment
of metal contamination in commercial fruit juices by
inductively coupled mass spectrometry after a simple
dilution. J Food Compos Anal. 2011;24(1):95-102.


www.sid.ir

6ol (groguesl B pan cuodlw o ,blo

WD lwsli /¥ o)l |yl Jlo | ygslins Sy pole oasidls aloo

ohles g SL mwls

21. Bingol M, Yentur G, Er B, Oktem AB. Determination of
some heavy metal levels in soft drinks from Turkey using
ICP-OES method. Czech J Food Sci. 2010;28(3):213-6.

22. Krejpcio Z, Sionkowski S, Bartela J. Safety of
fresh fruits and juices available on the polish market as

determined by heavy metal residues. Pol J Environ Stud.
2005;14(6):877-81.

23. Food and Agriculture Organization of the United
Nations. Proceeding of the 61st Meeting of the Joint FAO/
WHO Expert Committee on Food Additives: 2003 June
10-19. Rome: Italy 2003.

24. Turkmen M, Turkmen A, Tepe Y, Tore Y, Ates A.
Determination of metals in fish species from Aegean and
Mediterranean Seas. Food Chem. 2009;113(1):233-7.

25. Iwegbue CMA. Concentrations of selected metals in
candies and chocolates consumed in southern Nigeria. Food
Addit Contam B. 2011;4(1):22-7.

26. Fu QL, Liu Y, Li L, Achal V. A survey on the heavy
metal contents in Chinese traditional egg products and their
potential health risk assessment. Food Addit Contam Part B
Surveill. 2014;7(2):99-105.

27. Solidum JN, Chua RA, Arcaira B, Gutierrez MY, Poblete
JM, Turalde H. Quantitative determination of cadmium
and chromium levels in commercial powdered fruit juices
in Metro Manila, Philippines. Int J Chem Environ Eng.
2013;4(3):174-6.

28. Alshammary SF, Al-Horayess O. Appraisal of mineral
and heavy metal contents in peach and grape grown at
some major agricultural companies in Saudi Arabia. Orient
J Chem. 2013;29(4):1515-22.

29. Chibuike GU, Obiora SC. Heavy metal polluted soils:
Effect on plants and bioremediation methods. Appl Environ
Soil Sci. 2014;2014:1-12.

30. RuQM, Feng Q, He JZ. Risk assessment of heavy metals
in honey consumed in Zhejiang province, southeastern
China. Food Chem Toxicol. 2013;53:256-62.

Journal of Neyshabur University of Medical Sciences

‘(@

31. Liang Q, Xue ZJ, Wang F, Sun ZM, Yang ZX, Liu
SQ. Contamination and health risks from heavy metals
in cultivated soil in Zhangjiakou City of Hebei Province,
China. Environ Monit Assess. 2015;187(12):754.


www.sid.ir

WAL Ll [ ¥ oylos [ pylea Jlw [ jgalis Sy pole 0uSiils alxo Risk of Commercial Fruit Juices Consumption

R
! N f. - - - - . . -
& @ Journal of Neyshabur University of Medical Sciences Original Article

Health Risk Assessment of Consumption of Commercial Fruit Juices Marketed in Hamedan City

Based on Potential Risk of Zn and Cd

Hossein Ghasemkhani', Soheil Sobhanardakani?, Mehrdad Cheraghi?

1- MSc of Environmental Sciences, Department of Environmental, Hamedan Branch, Islamic Azad University, Hamedan, Iran.
2- Associate Professor, Department of the Environment, Hamedan Branch, Islamic Azad University, Hamedan, Iran.

Received Date: 2016/03/01 Accepted Date: 2016/07/26

Abstract

Introduction and Aims

As regards of industrial fruit juices are tasty and usually have exceptional nutritional qualities, they are one of the most
popular beverages worldwide. Due to these products can be a potential source of toxic and carcinogenic elements, this study
was carried out for analysis and health risk assessment of Zn and Cd.in some commercial fruit juices marketed in Hamedan
City in 2015.

Materials and Methods

After purchase and prepare of 16 samples of fruit juices, the concentrations of elements were determined using ICP-OES
and health index was obtained. All statistical analyses (Shapiro-Wilk test and One-Sample t-test) were performed using the
SPSS v.20 statistical package.

Results

The maximum mean concentrations of Zn'and Cd in fruit juice samples were 0.30+0.12 and 0.40+0.10 mg/l, respectively.
Also the mean concentration of Cd in samples was upper than WHO and EPA maximum permissible limits (MPL). The
results of HI showed that the HI for children and adult were 0.0011 and 0.00023, respectively for Zn, and for Cd were 0.36
and 0.077, respectively for children and adult and less than 1 for both analyzed elements.

Conclusion

According to the results, there was no health risk due to commercial fruit juice consumption, but because of heavy metals
bio concentration and non-biodegradable potential, long-term health problems would not be unexpected in uncontrolled
consumptions.
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