Ay Sy (S 3y pale oIS alxo
VP ¥ oybiuano j Fo o AV 0 55

oliT T 50 PIIL g (9o (930 10O GBS CET Sy S )
el 31 9 seinS Syl pgu
TU,T Jels 3T T Gl U Gilins s I (GLS (s (339l e
Ol b iy oDl ol oltils (ulie iy aly ey Jaome o e 09,5 )
pole oadls ( Jate slas lon ;o (390 ((Joko pole 0aSighy (e S g (Soie Sl e Glado S Y

olplealaaly laaly (S

U‘f‘ ‘uul...c)..\.u ‘LSQM-«AJ‘ \)‘)] olim.a‘\) ‘u.ul...c)..\.u ..\.‘>‘5 su.m.a) L:...‘?LA LS"‘J“A"'Q’O 9 ra}l.c 05; \“

oS> el o &b
VE-YI-2IYY

» gl Gae SYeb 5le Bb 4 e GBI @by pgeww  03,5S odlitil 5 (6)ygliS dmwg (BB g Ao

b adllos ol sneldl o e 5l clilis g 4y dng b sl osd o] gl ) o iSel Sgi 5 Lao

oy b

- - AARAVARYAV
RS g el ] (slolas o Saeelsl Ol ) PGB 5 (a5l g0k oISl S b)) Sua

43)5 plosl iz sh 5 Gl il G 5> &l

ojlgunds
as obs)) e isedl
S g Aelilnl (il

Jo Jad ¥ pd S g il slobiun o Saweldl Ol glio 5l Ol diges YF adllas ol )3 o sbg
i ) odlil b ocbale g ad plul lieg Seo M 5l odlitul b mlemle zlsunl b gglaes
b aodly s (6 pSojlil UV 5l )il 4 54500 KNAUER Jue (HPLC) YU L) b mlo 31,5 g5leg,S
_ sui " IML’ ¢ WD

3 Pl EPA (B9 Go)b el (ahiee slad (b)) 9 2035 dslie cudlie Sle plejl sl lastil T T
Lol faian ololis bl adllas )50 3bolio Sumelsl O )5 (55Vle g 9 3bd poews 45 3> ol ol g

o

@ a5 o3 b S bgipe b 93 onl ) (e Yle 5 e jbd clld (S0le (i Al olelid PG R
j . Sl s Gol> (solod

ol cubligy Sles B gbime dy yinCu i
!

o 4 weilnl g wed SS9 o0 GYWS)p it BBl gl Jlad S 16 S Al
o9 cpl b Ll )l )5 el pdaw )3 e 93 ol (Sdweld] OT amd o LS &S sel oty +/oYA g /-VE

Sreme S 9 Sohe Sl low OIS S pac dgde (S (5lons )3 JgNge Ik pogle D3N3y 185 (Suby @ole BIWENS (1 oS (opm 1] goand DN 93
hossein_Kamani@yah0.com :Sg piS Gy (g0 53]



RUL VST

@l 50 G0 g (yguiVlo g (ya U STl Sy 2L

5 O55L9) e S8 e K SIS 1 slasy S 4 LS il
9 (e 5 pLSHB)obeb,lS L 3558 SLS O (0 5 G ss¥los
wad sals slagiSendl Ga 5o (8) adisls 31ad o g 55
NWPSNE 2 JJgﬁm@&JﬁﬁG)ﬁgaMgTaL&SQ
O 158 YE ssaa ¥l ol su iy e S35 1, LT )
w,l,ﬁ¢4u:_‘ul4,3_4,u+¢@§,4’um :;LéTté.:eyu.u
O 2 odle 5 Juad ol 5o ok (Sasbwa s b (V) wnS
Ol o 15 SLET 80 o sais 5, 5LES g e w55l
slaw¥ Cia ol 5o Sl abaslaol sl 5 G

S e 558 iedislaoT b s sad S Galia,
LaiSedl ) gliiwy swias sl o yiwd g8, sla i€l
oot 4 (55,5l aS p 5150 50 u S gl S Wi ua
solii el LT pl gl 5 (il Jpimne Lal 3 58 5 1a
LT sousle gl 51 suyieg sulaiial Jalo . (V)) Wt o
Laas 5 bl ol (s saasle S Gy lasss 5o
9 o sl LagaSensl o) ol 80, alan) e
6l S el i a Sl ol oS s il slasaiS s
o Lol Sha aias 5 63550 o gl o Slae
9 O5aobes Olsed 59 (pl 59 Ll (B rme o pans Sl 4
poames () (o0 4 0B85y Gl o AL 5 (esYLe
s—din (33 B yamn i 5 98l 5 G suiba ek Al 5
281 s gl O (S Osidbs s s SIS sla (i
Ol ol s 5o sl b e sis SIS ) sla i<
a8 4o b (oo a)ad iy n g0 5 Vb sles Lo iSasl
NEe i e 5 ey Slasa e (S LT o (3 sl ol
ok Ol Ha L (VWLIY) il 555 ) O 5BaS Y A -
(59 p e 53 VEr s FYoNE LYY ladlon b b sie
dsm Osuibog o) am e 0 @S @88 158 suliiad o) g0 BT
80538 b 4 (5 5ka Olig ol 5 Ol Ol 59 (V)
dmole S sa 5k o sl o suliinnl (55, 5LaS S las (51

VFoF ol ¥ o)lols Y 6590

doddo!

ool crela (it Bl 4 o SEaly ¢l eosliSen s
5 il 526 slaaaly T LS 50 Lol aal iyl Lliial
Sl aas o o o dlaras 5 Lag bl (S gl opllasls
Sl (shoslaS a5 olhels slasely (o Spge ddes
(seaie Jolge ol 50 4S sl ey 5 (b O plis
Sy p e 5 39S g SolS 5 SLa (a8 wile
ol ga Lapba! 6L sl allen O & pas s ] o
Oand BB g ol (55903 000 Slasa se b 5 Glals
wls Saeelal ol el fajla L@_}Tui_\;", cudS Gy gl sais
rbiant oo b LS5l o ceinal 5306 slassis¥T (s 5la
o) as gu e (Y,)) aalb Laga S endl e 31 e
3 500LaS walie sy (pliand o sas 5 LpiSed] S yuns
Sely 5 4l Glul sl lebiadle Juls sy (55538 e
allad () canel st T polio 5 o sans (slasslagly  guia
(653 slacllas 51 Jsla glacdasl bl gls
cdl 5 a g wile Slasai¥T Slasl plie Sare 5 aia
el LagtSensT 3 aa 5 G soliil (¢) wiics a i<
Jol ol olie oy e Sosdl € ugd o Jains Sugll
5t ¥ mns (i) nislact (siosliS 5 a8
ol Jlos 1) Loles) cedl

e g s e S LagiSendl @ o plie Sol
S snl sl o €S il (53551 GBS ) s
e LAUIS 281 (0) 5urS (g0 gmams (lame awsy (s
€38 ol mlie 4 okl b alline (g sudins b il
b sl & LS w8l w0 Wl o (Saisb iges
3905 (1) iy Jaged 1) (el o b 4 Ll 350
dab o Guselal ol sla s 5 mlie o La (1S sl
Sl 4 Bl S oo YU Cuacs 5 oS Sl clile o Laas 3
(V) wileo s ol iy Jaana 5 (!

Sam,o A Losd oS it b aSailedaiSesT o sl

Ay Gy (b pole oSl alo



RUL VST

@l 50 G0 g (yguiVlo g (ya U STl Sy 2L

©F 3smasS fpigan i Ol b 5 Gl Gl s
ol el o) 50 5o SLSoleMsl s s Al sanelal
o9 ol plae s asai ol say Gills LS (ol Hu s
S ot L 5l ol 5 g S (slasged s S 513 gl
= ooliil fuwesl ool mlie 5 Sidis cumen S8 58 Y-
el 358 5 ghoslaSslEnlla L80 cal cul (Kas 4 auS
G L allinn ol 13 iy o pbaline 5 as ye cuedln La i
301 olaal o ol B 5 (ldliaa it Ll gus
WSSl idlags olblis @l i s bl lubis
el eble Guas K Gua b0 Galgl (5100 dagaSes] Jle
o (Sl al 0T 5o sl 5 5 sVl sl slagss
5 =2 15 Ol b bl s Olash 5 Gl (Ll
i alast T (ol Gl yeu e

g,

daflbo 4ibio

5 Ol (bl G a3 ol dalllao ;5o 4Bl
() JS) ol 5l l 5 S slag B s 5 Ol sb
Gdny VY g ala ala Vo £Y 31 Gl Basb Ol gk g ol O
WSk oo Omels lid

Lo 4 gai fodad g 05T 5 (s igai 8 gad

o bt cra el £ 4 B sed 5o ) 3483 0l o
et OLAT sly dila ¥ (i 8 31 ad aand b o)k
b 5,8 O Ggad ) sly 5o ) Gus

w33 sl dhalids 5 50T pan o s YE dalllae gl o
sLag sk 5o L sab nd JiTe sl€ule)] € Jidi Jals3
o § slas Hodiad (5SS o e 0 (gldas
S ol s 00 aalllas cl usliile 3T 4 a5 ol il
9 b 5l (GRey sSae < /E0) ey Blio RS L G gal 5a
AL 5 Yo (5 525k w0 S aladl dage Il b 5o Sl
Jue) (HPLC) YL oS Ly mle (8IS 53log S s
sy gme (G5l CECIL =S, il CE4200

i g, a3l Lyl IKaT

VF+¥ Gl .F o)l Y 0490

Oloe 4o (ained g aan oo sudl | oliad s sla il
(10) 5l oo Jae Slas! Gas 5u 3lied ol S oS Hlge

s 9 (S e 5 a5l o Sate upA s S

{

W (VV,10) Sad oo crngy 5 (il 8S 5 (ool ¢ orac
5 iy O 5 g S alla (@S 05 (P g S e
(S mead] aidla SWIEAN 5 e 8BS (a5 ) ey
s sl @ae SY sk a5l 5 ookl s Ol s
Sl 65808 P81 (186 ydia £ 68 S 50« 93¥le (VA LNY)
03 ebaial b iSe st S Glsie 4 su il sk
5ol JouS e (i< pdia Cplosd oo suliin) Glea yuul yu
L ola agalse 5 il o)l oo gae cudilags sladels 5
bl 5 K0 (V) usd oo e ua 4 aie oYl
L oolSsa usls ol Gaa Hu gleuiuSsalingl ola i
diie GLAUIS oy o (iSe sl Gl ol AL (o5la5 AL
S O Sl (oS alS sely ool Sl
o (s o Ho L iS @l suils 3L (58 a3l ol b
ALS (potage ol (55908 )y banme Bl il 4 ol
wailasl lagaSensl 4 OF plis (Sl 5l s oS5la 5o
oIl b 5T Sluie dewlie 5 T swladl cbile 388 (uad
e LSl G iege Sy ol Ul ol Lo
Slad Jlaial s, 51wl Glsie 4 blag Sy b5
8099 S 53 (Eedlsig 5 = e LN (ldial aa o
) o sLasni¥T o sl st GA L Gala
LagT ca 5 Lasw T L s agalpe Gloe o Lag L)
oleeliat —\ e ala o £ ol Sy ooyl ool (S
a5 -8 dgalse (obio) T S0 G by (@boo) Y A
e (55 5LS SV gmn Y+ (e (5 pmdii) S
Sy ot @l paia w3 Jold gl Ol g 5o
Y pmne Gadaad ol (o w5 Lod olaabuw ¢l s
O gl (JLE 5y B S0 Qlcsed Ho e hoslas
lae @00 a8 5 oba Lo il ( JA 50 8553 (GBS sadl

JJTT@DAQ&J‘sAAAm%JSQMQ[%:\PC‘JJ“’

dg e S Sy pole olSLLilS Alne



@l 50 G0 g (yguiVlo g (ya U STl Sy 2L

S

s

|- L L —]

_ gy

ALY

e

ST gl s LlES 5 dalllas o) yo dilaie sldlyha cuadge ) JSE

L Saselasl OT 0a yae 5o 538,55 5158 6l (ol ol s
3 eblia Guil3T pubial 5s (HQ) Lha s g 5 sulii
O (YY) o daiulas (USEPA) suaiec¥ll o)y bosss
osloesl s (ESe i a sas Gl G55 @dlse Oloae sl
a0 59 GBS 5 50 L Qa5 ad dalas (V) 4l
= (HQ) (=15 Ol s 5 Jlsial s laa « (RFD) SI, 5o
laial S, S8 enly o ad dlas (V) dasly ol
B8 Ll 50 Jo8 ol Sy sl daulae (HQ<T) ) 5iaS
e (HQ>1) N 5V YL HQ L Sy 45 (s 5o osd o

A 43,8 5l 0 Jaad BBt Sy Ol sie

CxIRx EFx ED
CDT= —Bwxar (v)

09 UiSe e pas b2 (Gl a8 e ) CoT o S

olS 3 EFL (IR) (L/day) faselasT 0T (8 yums ¢ 55 IRW ol

oae ED o 1 Yl 53 55 (EF) (0a2e Lo 5385 5158

VF+¥ Gl .F o)l Y 0490

Wi (asa G gads £ yo Job o asen 51 S8 ol 5o
mate i (658 o5l S B YYO g0 Jobs Ho il
sady suly OLJ.‘.\Y JS...’;_,.: UJ":‘)‘%JJU\E:YL“ u\,:\-t.u‘_).ﬁf.“.s

ol

Sl B3 3
G388 18 ol e (gl s, Adlag sla oL
G 5T ke €€ el s Sae b oliand sule o o sme o
S s0bs (T a0 59 (3858 5158 8559 5 (B9 He9
228 oA deilas Jobld L) cnedlw slaa by, (YY) u)ls
o 1y Lasan¥T s 81 a3 4S ccal 15 o en 5 15 oo yew
olidas el s (uil3T Babs (YY) 08 e Gl Gl el
G all 5 eVl (G sdby slagiSest (IARC) ol e
(15 Ol ssf S 55) 5 (o0 (sl lha ¥ Ay S ()l sie

gy S Sy pole oSS alone



@l 50 G0 g (yguiVlo g (ya U STl Sy 2L

RFfITyi (v)

ceaS (ng/l/kg/day) waly L LagiSs yiia aa 50 599 RFD
S a2 Sl (S g sladss ol als Lol

aeal sk 36 S (EPA) suate YL cosy

0.9
0.8
0.7
0.6

0.4
0.3
0.2
0.1 L S

0 200 400

= (BW) Gam 055 BWi(Jlaw) 3 520 5o (5388 5158 ooy
celil Gl 0l AT o (o dislae 0 SIS Cain

(YE) sl (ULt 55)
S 2 sl S Gt Gl (L0501 () 9 s e e
GV abuly b Gllae cpl ol g 9500 slagESe sl )

(Yo) .;:,T S

y=0:0009x-0.0207..®
RZ = 0998"

600 800 1000 1200

Concenteration(pg/L)

1.2

0.8

0.4

0.2

0 200 400

RESSLT

y =0.001x-0.0295 ¢
R? =0.9955,.."""

600 800 1000 1200

Concenteration(ug/L)

Yo L L e @185l s < 50 sl 5 Oe¥le §sawloullS Jate ¥ K

s L Ogad 5o gl oo suliinl S (AlGB) QLK gu
5 osuobos clile s olalis sl 50 5 S it opd o)
AESS Ol Jead b by oS 6 G50 S S 4 oYl

M‘)ﬂ‘d)@@omﬁjdguﬁwmedw

VF+¥ Gl .F o)l Y 0490

&rl;’dr 1
S jshilan ol sud suls HLESY Jgaa Lo lads gad L]

S ol ol glue 31 aS olasT 3l o sd oo sualine

gy S Sy pole oSS alone



oo 9 b 55b @l 50 G0 g (yguiVlo g (ya U STl Sy 2L

59 endlag lea ol aolilind b o7 dawlis 5 il  pSs S V) eilig Slea oledla s lubiad ) i
foane 5:Silae 5 Jlw BB Jgund 5o 5 S3e slaiSa]

L isedl Jedtw jhd (Ll 6y oudd Jlas) dgal go Lo yisl s .\ Jgaa

oYl )5 Glsags saly Sk
Y. 1 Jle dalge oy
Y/ \/Yo SYSYR aley el o dac glo
Yo e Jle 555 Wl ge puils B
VAVAY VoYY oesie il S g3 redois G liss
- - 580 Ol o e
Ve X Y0 Voo X Y0 - 2l yeu gl
Tox ED Yiex ED - 3 Pl g ik (5h s
v AR poSsls O 059
AR -/ot Slas g,y [eeles @l g gloy Cse
e ofeeN oesie (Bl /il N S e
of e - gy oba st

JS:\JJ._teﬁ"JS:uguﬁﬁ&e&j\,@ﬁdlx‘@*wigiguﬁy&‘,ae&fﬁjd&ﬁ}fh@\,ﬁfjlﬂdguuﬂsﬁiaﬁ.&ﬂ Jous

PSS s pOBIE g Sus cowa ol a8 g S0 s GBI 9S00 s ol cdlpg

— Ol yiad 3 - ok A e S Oliensls - yiad 3 A pp S oS
oy oy A 1 /0
o/ o/ A o/t Osusks
A A A 5 flo?
A A .y ey
_ i) 4!
Y Y R R o5 g
A A A A {
ND ND ND ND*
ND ND ND ND N
ND ND ND ND
R /.Y o[-0 A
/N /N /¥ L Osusks
A A .y AY,
A ey ofJo7 AY, b
A A .y /-0 Oss¥le
o\ o\ ofoX o8
ND ND ND ND
ND ND ND ND N
ND ND ND ND

said oLulizND*

VF+¥ Gl .F o)l Y 0490 o Gy (S pele oL alxo



RUL VST

@l 50 G0 g (yguiVlo g (ya U STl Sy 2L

o R SR JLMJS_,.:U;:.::\AL;.'LT?T_,AQZS:_\JTCH!

lasls ol ad (i Lo 4K su s 53l o K5 Sue

el s suly LS Y JSE 5 Y g 5o 4SS Hskilan
Joemd o sl nl Paselal O Do g sislos cbile Sile

Jles Judd can 3 (5 533 Lo 9 (9 o SLAGESEST ugan g I ) Suselid] 0T (sl & gad gl 5 Ll Slagadls ¥ Jgaa

(SISl

Blas st jbee Gl (il s 288,500) Joad iscsl g5 st pls
ofJoF o /- AVo ofof e

A .y </e-8Vo <[AYA Olewsls

A A 5 A Sl Osusby
A A . A Olieusy

R o SAYEY </ AAY f.5amm0 g
R R Y LYYy Sl

/+\ /+¥ [+-eV [\Y B

A A . A Sl Oss¥le
[+ [+ [+N Oliaey

R o WY Ve f.5amm0

Y A RN ¢ RN ol

R .o SJeAYE [y OB

<y <X +[+ Vo “[AYA s NESLE
A A . A Olieusy

A <\ .yy/. </+YoA £ 3ans

s RY, “[\YE of-ov e

A IR YRR A T Olewls

A .y N1 o[e\Y Sl Oss¥le
[+ [+ [+N Oliasey

R RY WYY ./ Yo £ yan

Jlos Jsmad ol Ly g 005 Sl Hles 59 50 Olag sh
Jole (55058 slacullad HSada Ghlbdlasls (Jo5 iy,

st OF polie o L (3S el ol 5 G55k 3588 50 Jise

L gole i 31l ge Gl Gads G (ol se (p Sage B (S
e ol L GBOL alKia 5o ladabss 5 Ladlaag,
osLaS 5o LaiSesl 5 aa 51 (a5 eyl salin )

Osidlas anbile (Sl aas o LA (rinea ¥ Jpun @B

VF+¥ Gl .F o)l Y 0490

oSSl € JSn 5 ¥ Jgan Gulial s S go g 8l O i

dg e S Sy pole olSLLilS Alne



@l 50 G0 g (yguiVlo g (ya U STl Sy 2L

48 el Gl 4B 5550 51 5L 30 4 Bl (ol
30l o3 it oia La (S el b @ sand gk
a5l Gl Gl 5o g8 se L PH 5 YL slos als b s

(Y1)
Sl ol 3 (b Sl @ m polie S G a s b
3 05l sla (B el bl Jue) ) of € 358 3ok
ol mhavs 45 1, L) Sy 5 003 Wb (gu50a B, (58l

3250 Ols (o 15 LSLE (l 4 ol gl nl T o
cllad o LagiS o3l 3t 558 o540 5 s5osLaS
S ¥ Joaa ml ol s 5o ol o gouslas
b o cud Sl Jaad Ho pen¥le o Ble o Sid
9 Sasela] O Lo (i€ @l ol cbale Gl s g Jloo J gucs
OV Jads 4 ol st (318 3k 3l S3eS Slye 4 g
G99 S Oniaad 5 o 5a Gsdlas YL s
Sl e Ol (oo LS Blalie Gal 5o T ol ge (sl sine

(d 52 2559 5500) sl ol Fotaals] ST )5 5 jlo clalé

—

1. NEREC
e e

ks

$xS oilal e

alm
=

gt
Aalafl

WHO 2l

(5 32 359 y5ne) el o (Sdaali T 50 iV o il

=
-
[N

=
-

=
=]
@®

=
=]
=

Yie S ) lale

o
(=]
B

m

JsH

o
(=]
]

! P

el
R ol e

e
[

WHOQ: jlaslin

Cudilags lga Olo jles (5La o Hlailicul b ygulidl yal el jo Alide Jgund ya o 5ai¥le § (s jha AL malih dunlis ¥ JSd

VF+¥ Gl .F o)l Y 0490

gy S Sy pole oSS alone



@l 50 G0 g (yguiVlo g (ya U STl Sy 2L

() e p R sSa) g S Saald] o o (i s clite

0.02 I
0 |

! el il LERI WHO 2 laskan

I I S

& & o3 e )

(il 32 559 550) 3o S (Sl ol )0 auiVle clile

0.12

0.1

0.08

0.06

o9 cale

0.04

0.02 l
5 ||

e GO s a3 “ble WHOS b

8 ol e

Cudlags Sl oyl (51 3 uilical b gl S el 5o Gilide Jgead ya (5 923Tle 9 (9 jha SlLE ol sl ¥ Sk

Sy sl o me b glolSan 5 sul sl Lo adle b3 €S S 0 ki 53 lKan 5 335 Le 4alllas
Ol ol 4&&“&-&“%).}45&\}?@"‘ o Gl o3 b (o OB s ol ol 3 LEL s ius SIK)
Osudls oble « sl sut Gaditie wi alas) lias sh oshls ¥ (YA) wilsu Sl ey ) sla OT (Sall
(YY) el 80 5 Slae aa 51 S3YL e €sad B asju E/0 0 09 o S Saselal O Lo eVl clale Kk oS ol
030l dals ol aalllas oo 0l b sala dalllae s elale ol aS su g Sl s a S5 Se /- VEVT Bldlis oy 405
5Bk i 0T s 2 48 GLiSea 5 dunlis 5585 dalllas SR s ol 0 g Sl Sl e 4 b S Saselal O s
Y5 -/00 oo gsudbos olale 50 wiols alad) agdie Suails sla Cigas palad o 45 ),Kan 5 5 5n aaal ol o S aalllas
S5 4 OIS il cpl ebale (ke 5 s Sl 08 S Sue e Oleial Qld 598 5 O oo o Sl st il
uimgj&d‘,ﬁr;\g‘,&uJiA‘,J'\\ el 5 4adyb o 08 sala dallbs Hu e sadd sualde G su5bo 51 (53,50
OoLSan 5 salalia (¥+) el ilga a,lulicd 51 5YG & alllns L (YA) el o0t pollih & sis3loo L 4650 ol

VF+¥ Gl .F o)l Y 0490 Ay Cuy Sy pale oIS alo




RUL VST

@l 50 G0 g (yguiVlo g (ya U STl Sy 2L

ladish Y adolas Gulawl s oo S dalas 558Y 5 G5 5bo
£ Joda Lo 1S Sl s S danlas g, S0 Sk
ol GYLAS o ) i LS S gl sa i suls oL
359 03l L LS S b g e il al Lo o it
ol 595 08 p oS SLS 5 8 S (e VIAX YT G sl @l
sadisuls s € Jgan Ho (pIle e e Hled cund
Y 52 ase pa panbld cpla gl e sualin K shailas Lol
1m0 OLSu S o e ol sl | ) 3 IS sl
poamud s 53 (HQ) sdad s ol (LS55 5 i
Lo sha cand il ol §e8YLe B Rl Gk
S el st S8 PanelaT OF o sinslas (S il o
el V5153 Sl 4K sl s +/+ Ve

ALail e dikie o 4S G15ISan 5 sal aaal ol dalllas o
O OYLS 50 5 O sS Lo il ses s HhA s suls
P U VS { - (R T QY UV VIRY ) X-BPIRY RV N- v v

aelal O 5u 1, La elsllS 5 s il a se saslasily
olale S wan iy 4ad® ol o LT asa S g (lasa
O e Saly 5o Glsed Gl el o pbie 5o gsudks
G, 08 ayllicd aa 3 T clale 5 oss i Jsmd yula
OIS 8T ool clale G381 5o Gneds) o mlas Gus¥bs g
rals dallbs U aldne 4o fpl sl gl 8305 (58 asa o
SBle S oala aallie 5o Lol el 553300 e sm s LS )
Oledles wolailival 51 S3aS 5 809 S Hles ead s G5k
53 oloLSan 5 LBl o smemio (V) el cnitlags Slea
oy aladl et g ol Gl 4 (555 s 4S 5l 4allias
39 9508 5 Gu asu 5 o) sleale Lo S a0 S saal e
> 0T o Ll Ll (g sadlas 5 oes¥le (IS s ytia
Olale G i 5 8058 Slave aa 5 Gl e g Ll Slaa g,

(YY) 55 Gsdbs & bssse
153l pn 058 Do dalllas 550 (iS8sda  sais S ladl )
saith plaulis Saela] T 5wl 5 il swts sy 4ils

) ) g ped St (sl e (S s ¥ Jga

OYles 3 Olsags grEL ois sl als i s
YAk N VIAx N CDI
Osusks
/AN AL HQ il yaf
YA N Yex T CDI
BE L
Y ofeYe HQ
V/ex T Vox y.7? CDI
Osusks
/YoM A% HQ
S
§IAX YT VEx N0 CDI
BE L
«/+Yo «[e0¢ HQ
5 os¥le (o susls glaiSesl clile fuad Gas jals o

Sl Gt 5 @Bl sl S5 sedsll o plie Lo AL
Os¥le 5 sl dgad ws o Vv Lo ale ol L sl

VF+¥ Gl .F o)l Y 0490

o b &PMJM@“%&TQ%:T C-gl.’mui_sjﬂ
Ao sade Gimren ) daul Ho A4S cwl g5, elasS (B LS

dg e S Sy pole olSLLilS Alne



@l 50 G0 g (yguiVlo g (ya U STl Sy 2L

. ‘.'.) [N

(IR.IAU.BA.REC.1403.002

S 3 b3 28l5e A LaS S G5 Ol Lo
el st Li1S

1B A 98 5 Lo

Lo Lasals sl pmen b calllas (alils 5 (5308520 5680 (V)
PLeaslid Slas Geuns tlasuls saadl 5 JalaS g4y 505
slstine Cpus cga OF ol b dlis G ity 465 (Y)
Lol dala 53T 5 Olssk O Ghiaul

it are € Jlil 3 Gy G iy ol 250 (1)
SleS

VF+¥ Gl .F o)l Y 0490

0% 0uS¥le 5 sk clle bawgie sk 4 g a0 IS
ol 31 53 il et S Sasela] OT e
Ol phA i YL s il Sles pledle
S Sl a5 b oS aal cnss G805 o 5 Gk
oanalal O G yime u gt o (508 Lol sual cawas )
3 2Pk (gaa sha el S sl ) slag i e
s Lol 0 ad ala] GEUS G yeme slps ool iy it
5ol el el (8,8 SIS 5o e SlhA RalS )l
a9 S (o algidy el Hsb 4 0T by i ol
Soya8 g Sl

Vsl 15T il 51 asils (e a3Y s A a5

S a5 o=l (8 5 Jle cmles ol Gubiesu

gy S Sy pole oSS alone



Olye2 9 Lok

Sl 53 plGL 9 (eiVlo 5 (40 3L ST ST Sy 2U 3 )

~ References
1. Lanjwani MF, Khuhawar MY, Jahangir

Khuhawar TM, Lanjwani AH, Jagirani MS,
Kori AH, et al. Risk assessment of heavy metals
and salts for human and irrigation consumption
of groundwater in Qambar city: a case study.
Geology, Ecology, and Landscapes.
2020;4(1):23-39.
https://doi.org/10.1080/24749508.2019.1571670
2. Quan Q, Gao S, Shang Y, Wang B.
Assessment  of  the  sustainability  of
Gymnocypris eckloni habitat under river
damming in the source region of the Yellow
River. Science of the Total Environment.
2021;778:146312.
https://doi.org/10.1016/j.scitotenv.2021.146312
3. Syafrudin M, Kristanti RA, Yuniarto A,
Hadibarata T, Rhee J, Al-Onazi WA, et al.
Pesticides in drinking water—a review.
International journal of environmental research
and public health. 2021;18(2):468.
https://doi.org/10.3390/ijerph18020468

4. Alengebawy A, Abdelkhalek ST, Qureshi SR,
Wang M-Q. Heavy metals and pesticides
toxicity in agricultural soil and plants:
Ecological risks and human health implications.
Toxics. 2021;9(3):42.
https://doi.org/10.3390/toxics9030042

5. Tudi M, Daniel Ruan H, Wang L, Lyu J,
Sadler R, Connell D, et al. Agriculture
development, pesticide application and its
impact on the environment. International journal
of environmental research and public health.
2021;18(3):1112.
https://doi.org/10.3390/ijerph18031112

6. Pradhan SS, Gowda GB, Adak T, Guru-
Pirasanna-Pandi G, Patil NB, Annamalai M, et
al. Pesticides occurrence in water sources and
decontamination techniques. Pesticides-Updates
on Toxicity, Efficacy and Risk Assessment:
IntechOpen; 2022.
URL:https://www.intechopen.com/chapters/811

60.pdf

YF+¥ Gl ¥ o)l Y 0490

7. Gill HK, Garg H. Pesticide: environmental
impacts and management strategies. Pesticides-
toxic aspects. 2014;8(187):10-5772.
https://doi.org/ 10.5772/ toxics9030044

8. Fernandez-Cornejo J, Nehring RF, Osteen C,
Wechsler S, Martin A, Vialou A. Pesticide use
in US agriculture: 21 selected crops, 1960-2008.
USDA-ERS Economic Information Bulletin.
2014(124).

https://doi.org/ 10.3772/ toxics9030042

9. Mdeni NL, Adeniji AO, Okoh Al, Okoh OO.
Analytical evaluation of carbamate and
organophosphate pesticides in human and
environmental matrices: a review. Molecules.
2022;27(3):618.
https://doi.org/10.3390/molecules27030618

10. Mohammadizadeh C, Javanmard A. Some
Organophosphorous  Pesticide (OPPs) and
Polycyclic Aromatic Hydrocarbons (PAHS)
along the Eastern Caspian Sea Coast,
Mazandaran State, Iran. E-Journal of Science &
Technology. 2011;6:85-92.

URL :http://ejournals.teiath.gr/index.php/ejst/arti
cle/view/715

11. Abubakar Y, Tijjani H, Egbuna C, Adetuniji
CO, Kala S, Kryeziu TL, et al. Pesticides,
history, and classification. Natural remedies for
pest, disease and weed control: Elsevier; 2020.
p. 29-42.
https://doi.org/10.1016/B978-0-12-819304-
4.00003-8

12. Palma P, Kdéck-Schulmeyer M, Alvarenga P,
Ledo L, Barbosa I, De Alda ML, et al. Risk
assessment of pesticides detected in surface
water of the Alqueva reservoir (Guadiana basin,
southern of Portugal). 2014,488:208-109.

http:// doi.org/10.1016/j.scitotenv.2014.04.088
13. Van Toan P, Sebesvari Z, Blé&sing M,
Rosendahl I, Renaud FGJSotTE. Pesticide
management and their residues in sediments and
surface and drinking water in the Mekong Delta,
Vietnam. 2013;452:28-39.

http:// doi.org/10.1016/j.scitotenv.2013.02.026

dg e i Sy pole olSLLilS Alne



Olye2 9 Lok

Sl 53 plGL 9 (eiVlo 5 (40 3L ST ST Sy 2U 3 )

14. Morteza Z, Mousavi SB, Baghestani MA,
Aitio AJJOEHS, Engineering. An assessment of
agricultural pesticide use in Iran, 2012-2014.
2017;15:1-8.

https://doi.org/ 0.1186/s40201-017-0272-4

15. Aggarwal V, Deng X, Tuli A, Goh KS.
Diazinon—chemistry and environmental fate: a
California perspective. Reviews of
environmental contamination and toxicology
Volume 223. 2013:107-40.

URL :https://link.springer.com/chapter/10.1007/
978-1-4614-5577-6 5

16. Burgess P, Harper C, Todd GD, Wohlers D.
Toxicological profile for diazinon. 2008.
URL.:https://stacks.cdc.gov/view/cdc/5295/cdc
5295 DS1.pdf

17. Khodadadi M, Samadi M, Rahmani Ar,
Maleki R, Alah Ra, Shahidi R. Determination
Of  Organophosphorous  And  Carbamat
Pesticides Residue In Drinkingwater Resources
Of Hamadan In 2007. 2010.

URL.: https://ijhe.tums.ac.ir/browse. 143sid.pdf
18. PIRSAHEB M, DARGAHI A. Performance
of granular activated carbon to diazinon
removal from aqueous solutions. 2016.

http:// doi.org/10.1018/j.scitotenv.2016.04.060
19. Das BK, Nayak KK, Kumar V. Alteration of
haematological and biochemical biomarkers
after sub-lethal chronic malathion (Elathion®)
intoxication in freshwater fish, Labeo rohita
(Hamilton, 1822). Comparative Biochemistry
and Physiology Part C: Toxicology &
Pharmacology. 2024;277:109844.
https://doi.org/10.1016/j.cbpc.2024.109844

20. 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. Science of the total
environment. 2013;463:530-40.

http:// doi.org/10.1016/j.scitotenv.2013.06.064
21. Abolli S, Yaghmaeian K, Arab Aradani A,
Alimohammadi M. Comparing groundwater
fluoride level with WHO guidelines and

YF+¥ Gl ¥ o)l Y 0490

classifying at-risk age groups; based on health
risk assessment. International Journal of
Environmental Analytical Chemistry.
2023;103(4):747-60.
https://doi.org/10.1080/03067319.2020.1863389
22. Samet JM, Chiu WA, Cogliano V, Jinot J,
Kriebel D, Lunn RM, et al. The IARC
monographs: updated procedures for modern
and transparent evidence synthesis in cancer
hazard identification. JNCI: Journal of the
National Cancer Institute. 2020;112(1):30-7.
https://doi.org/10.1093/jnci/djz169

23. Ebrahimzadeh G, Alimohammadi M, Rezaei
Kahkha MR, Mahvi AH. Contamination level
and human non-carcinogenic risk assessment of
diazinon pesticide residue in drinking water
resources—a case study, IRAN. International
Journal of Environmental Analytical Chemistry.
2022;102(16):4726-37.
https://doi.org/10.1080/03067319.2020.1789609
24. Biesiada M. Simulations in health risk
assessment. International Journal of
Occupational Medicine and Environmental
Health. 2001;14(4):397-402.

URL :https://www.academia.edu/download/8519
4906/Bies10-04-01.pdf

25. Giri S, Singh AK, Mahato MK. Monte Carlo
simulation-based  probabilistic  health  risk
assessment of metals in groundwater via
ingestion pathway in the mining areas of
Singhbhum copper belt, India. International
journal of environmental health research.
2020;30(4):447-60.
https://doi.org/10.1080/09603123.2019.1599101
26.  Ying G-G, Williams BJEp. Laboratory
study on the interaction between herbicides and
sediments in water systems. 2000;107(3):399-
405.
https://doi.org/10.1016/S0269-7491(99)00178-
5

27. Moghiseh Z, Najafpoor AA, Khayyat MH,
Esmaily H, Alidadi HJAoHSV. Estimation of
the concentration of diazinon pesticide in

dg e i Sy pole olSLLilS Alne



RUL SRR ST Sl 53 plGL 9 (eiVlo 5 (40 3L ST ST Sy 2U 3 )

drinking water resources in summer areas of
Mashhad. 2015;4(1).

URL: https://jhygiene.mug.ac.ir/article-1-
152.pdf

28. Martinez RC, Gonzalo ERg, Laespada MEF,
San Roman FJSJJoCA. Evaluation of surface-
and ground-water pollution due to herbicides in
agricultural areas of Zamora and Salamanca
(Spain). 2000;869(1-2):471-80.

URL :https://www.sciencedirect.com/science/art
icle/pii/S0021967399011887

29. Ebrahimpour K, Ebrahimi A, Baram MM.
Investigating the Residue of Diazinon,
Chlorpyrifos, and Dichlorvos in Urban Drinking
Water Supply Sources and Determining the
Water Quality Index in Tirano-Korun in 2020.
Journal of Environmental Health and
Sustainable Development. 2023.

https://doi.org/ 10.18502/jehsd.v8i4.14441

30. Moghiseh Z, Najafpoor AA, Khayyat
MH, Esmaily H, Alidadi H. Estimation of the
concentration of diazinon pesticide in drinking
water resources in summer areas of Mashhad.
Archives of Hygiene Sciences Volume.
2015;4(1).

URL: https://jhygiene.mug.ac.ir/article-1-
152.pdf

YF+¥ Gl ¥ o)l Y 0490 Ay Cuyi (Shp pale oAl alxo



Journal of Torbat Heydariyeh University of Medical Sciences
2025, Volume 12, No. 4: 52-66.

Original article

Risk assessment of Diazinon, Malathion and Faikam pesticides in the
drinking water of Nikshahr and Iranshahr cities

Hossein Yavariant, Hossein Kamani?, Mohsen Dehghani Ghanatghestani®, Azhir Khalil Aria®

1. Department of Environmental Management, Bandar Abbas Branch, Islamic Azad University, Bandar
Abbas, Iran

2. Infectious Diseases and Tropical Medicine Research Center, Research Institute of Cellular and
Molecular Sciences in Infectious Diseases, Zahedan University of Medical Sciences, Zahedan, Iran

3. Department of Environmental Sciences and Engineering, Bandar Abbas Branch, Islamic Azad
University, Bandar Abbas, Iran

Corresponding author: Hossein Kamani, Infectious Diseases and Tropical Medicine Research Center,
Research Institute of Cellular and Molecular Sciences in Infectious Diseases, Zahedan University of Medical
Sciences, Zahedan, Iran.Email: hossein_Kamani@yahoo.com

Submitted: 12 September 2024  Accepted: 7 January 2025

Abstract

Background & Aim: The advancement of agriculture and the widespread utilization of
pesticides have resulted in their prolonged presence in the environment and the pollution of
water sources. In light of the importance of safeguarding drinking water sources, this study

was conducted to evaluate the potential risk of diazinon, malathion, and Faikam pesticides

Keywords: in the drinking water in Iranshahr and Nikshahr, two cities situated in the southern region of
pesticides, health Sistan and Baluchestan province.

risk assessment, . . .
Iranshahr and Methods: In this study, 24 water samples were collected from water sources in the cities of
Nikshahr, water Iranshahr and Nikshahr across four seasons. The samples were extracted using the liquid-
safety plan, water liquid extraction method with dichloromethane as the solvent. The concentration of the
resources protection samples was measured using a high-performance liquid chromatography (HPLC) system
management (model KNAUER) equipped with a UV detector. Then, data were compared to the

standards set by the World Health Organization (WHO), and a health risk assessment was

conducted using the method recommended by the Environmental Protection Agency (EPA).

Results: The study revealed that diazinon and malathion pesticides were present in the
drinking water of the studied areas under investigation, while Faikam was not detected. The
highest average concentrations of diazinon and malathion in these two cities were found in
Nikshahr, at 0.0358 + 0.32 and 0.025 + 0.0184 ug/L, respectively. These levels were
significantly lower than the World Health Organization’s standard.

Conclusion: The hazard quotient (HQ) for diazinon is higher for children than for adults,
with values of 0.076 and 0.039 obtained in Nikshahr and Iranshahr, respectively. This
suggests that the drinking water in these two cities is currently at a safe level. However, in
order to maintain this safety, it is important to take preventive measures and management of
water resources effectively. Implementation of a water safety plan is also necessary.
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