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Abstract

Background and Objective: In this study, some samples of bed sediments from Rasht rivers were
obtained and 19 organochlorine pesticides (OCPs) were determined for specifying the contamination
profiles, distribution characteristics, effective factors and hazard of carcinogenic compounds. OCPs as
Persistent Organic Pollutants (POPS) haskhown vast distribution, persistence and accumulation in the
environment. Their high toxicity to humans and non-target organisms are a significant threat to human
health and biodiversity.

Method: Identify and determine the concentrations of organochlorine pesticides analysis were
conducted on bed sediment samples by liquid-liquid micro extraction method and then by gas
chromatography flame ionization (GC-FID) and via external standard calibration curve drawing.
Findings:Based on the analysis, total concentration of OCPs is in the range of 2.6-60.2 ng/g, with an
average of 20 ng/g. The main sources of pollution are Heptachlor, HCHs, DDTs and Endosulfans and
highest contamination of the dominant pollutant DDE isomers belonges to sediments of Pir Bazar
River.

Discussion and Conclusion: The results are showed that there were various amounts of new and past
entries. The analysis shows that the potential source of high levels of DDTs and HCHs residues of
pesticides returns to the pastconsumptions.

Keywords: Organochlorine pesticides (OCPs), River sediments, Liquid-liquid microextraction,
Cancer hazard.

1- MSc in Geochemistry, University of Tabriz, Tabriz, Iran.
2- Associate Professor, Department of Earth Sciences, University of Tabriz, Iran. *(Corresponding Author)
3-Associate Professor, Department of Earth Sciences, University of Tabriz, Tabriz, Iran.


mailto:e-asghari@tabrizu.ac.ir
mailto:e-asghari@tabrizu.ac.ir

Yy g 39y 295 SLALESg) Glguw) 53 015 I pgomw ouile Bl couuns

a3 Wiz 5l Sl 5 onl Mg (o8 B9 5l e (S
el s oy o SUs o JT slaossy¥1 aiil o
b an Lgesls 13 il cos |, S 5 sgmse 9,5
@t oy 3)ly (BlS ibgy & i ikl i
fﬁbgswg\)oayblqu)osom
o5y sloooliiul & axgi L (F) 05d ludl cdls e
13 40 OCPS  saio 5 (65,5La8 slaclad o lag)]
Jodoss 5 5 ol ool A bl e il j0 (Gloo il
Py ol adgl mlie o)l o 1y ook Dledlbl pgans )l

(V) a2 oo obes
oS ol Sl wlBog) sloasli s 5 (S Coz )5 Al
doir jor Sy gz 50 &Bly e e slaesS wlelas
Pl oo oy (Brb wld Sl e 5l e g Sl 4 S
o § S DB g (xha DUl = Gl g g5
9 a8l (B o) 255 alBog) bl wy g (Bpd
il alog, (V JS8) wies oo LS5 1) il il
2 ey Ay, a3l w S5 00 JFI VB 4 cales o
S5l 5 005 (6 Sy (B Jomo S lsl s i
dags (V) aoly oo JUl Ladileog) cnl & laallj 5l ol
S o) adgx 0 sl ams aiz o Glul glac e
F @Y > 45 0ad g S (Sako D pgat @
ailaie a5lBog, cpl Ol 00,5 Loz ,; ailsog, o,ly ooy
T St a9 Sl (65,5LS ladlaie a5 1L
99 o=l aS ol do 4 () sl oo ol ol plas
9wl e (P YL O u*“’l—’ ol g 4oy,
9 o Slg 3929 Wi yo0 (Il DY 4 093 e Sl
45 09d (o8 s 395 99 (pl 5o (Sl lem SUykS ladl;
Glpl 958 azlye Slas b Jl (Ml VB Sl
ol g ) tans 3 Sl snle ol
cdlws o Lol 3l 5 )le slac 5 Slgm, ;0 OCPS

9 shalS spaly s b She oMol anwg Gl Ll

doddlo
o Slse 5l (5w Sy Jolis (OCPS) 6,15 5l5 | 5o
adox jllap] mee sla S 4 4z b aS Coul Il o
Olsl Cadlos (6l o S ol S 5 mend s )lky
ol Yoo Jlo 50 () wlion sleds 40 (cms; slaaiss 4
-Toxaphene Aldrin ale> 3l w5 6l5 | poo cuS 5
Endrin  Dieldrin  .Chlordane ~ .DDTs
Olye 4 (HCB) 509 ,151:% s Mirex Heptachlor
AT abors Slga glgil 03, 50 POP) sl JT slooas¥
by 3513 oharnsST 5 S bazme gl gy Dl e oS
Ple cde 4 LS 5 ol (1) Wit S L e
3y 4Bl aaz 0a) Slogzrge (o Wl e 55,5 ]
3 00,58 y5b 4 psans ol ol Jlaml 13é oz 5k
5 Caio (55,5liS 0 SLET L o), Lee (gl 4isdS amo 5o
wasiloas oolitl bVl wile olais lon b ablis sy >
g 03,5 518 g0 9mad Glyie 4 Canl (See OCPS
5 Oldl i Gizg Sl 50 51500950 99 i (9,55 o2 2
ol ale OIS 51 (5 Lo (Y) Wigd (550] Slsgge
S §)ben «s0j 0l Al (gmisS )L (S ilew ((sras
Sl 5 Gl ((F) wdloe Lo 32500950 908 cnl S &
o= JLEl L 5 550 65 )0liS b 5l gl az o 50
3 e SaST s  w o SB il b (ML
et 3 )LS 5 (Bolal oo Lo AT (10505 (6 e
L g oo @l ol lapiums Suo35 a5 o) o bag)]
o Laabe (iS lp boazdg> g aalssg) j0 o5 Sl
Lo (1) Wi oo (2l Sy Lo 315 Sy o0 B
L OCPS cctits 5 oz (sl (ot e wgmsy 5 S
Sl = slobioe 5 SLs oolall3sh slacell 4 axgs
o= 3959 Sl Laely ( pSnte 5 (S 9 DS 5 onl Qi
248 Glgzss sl pgmatans ol ol o 4 pge
Slaie dzes 50 (0) cewl 7 tae Wi o (Saiy Slige,
e 5 0 4Ll Sligy yo La iS5l 5l sol; b

gL;)l? GL‘b‘."‘ Ja....\y (5‘2‘5°)55?49°‘)"~‘AJM| 6‘).‘)‘50.@{4




OB g ool Cawgy

A9 olo wawl VoY o0 Loy comn j o (55815550 9 pole YYf

Endrin aldehyde, Heptachlor ,Chlordane a-
v- Chlordane ,y-Chlordane B-BHC ,a-BHC

a-- DDT DDE, DDDMethoxychlor, BHC
Endosulfan sulfate p-Endosulfan ;Endosulfan

Heptachlor epoxide (Pesticide 8081 standard) .

Slaga oY dlya o0 035 A )l LSw 5,5 )
S8 At wdy 9 Ve e JilSeke o0 g s
el 0030,5 4 Ll S e oleowds Slge

Laiges g3lw obol g (410 ydiges

Laasleog, Job 5 6yl diged alaii 4 locl gaios ol yo
51 S5 L ST slao,lais s Gy diges iy O adeiee

)‘ G4 l_>G1 Lngo)Lo.m@u&m) 4.:5.<uf 999>)) 43[}.)5)

Gy siilaw O 5 S Hlomdiges 3l oolanwl b oy, ;265
Ji‘-"’ 5 L(bd)‘\)).g dgod J?u W) 4.‘1..:3‘\)).3 [powy: C.'a.m GJYL

ol 00l ool UL"‘"’ \

ol ceal IOCPS 5,90 jo (s i slaJos
w‘ )1.))55).3

(S0l Julig 05w et Lagis ol Lol Baa
5 2hol e Sl i 5 F5e Jelse (395 slo S
Jﬁ:,b’“ O}UL} Seodw )y )5_'4'4.a MOCPS u_wj.\]w
2 OCPS (6, xe ;0 28,5 1,5 51 (86 @lylas g (ot
slocdld YU o 4 aag L (65,5La8 slaSs
Slo S el S woy0 Fo Bpan g 5588 Jlad 50 (55,5l
Sl dilaio jo jgiS

oolawl 0590 (o2 Lo Slgo

(Felg Jold Gaghy (nl ) esliiul 3550 (ploond Slge ao
039 13,55 2 sl (ol az e il gl 5 Jloys Ol
e 5l oslal gay 5 Wi ags lall S ye 2555 5

b 5 15 oolital o g
S5l oS GLS | o 1 bglive Jalis ole o sl Jplone

Endrine,Lindane, .Dieldrin  Aldrin, oL_.5 ;5

LEGEND
o A%
—

[T
* M g S

st aits sy,

10 KM

6315 5 Aigod b g axdllan 5 y90 slaailsog ) duiaii —) JSui

Figurel. The Study Rivers and sampling points



Yo g 095 e85 (SLALSgy Gliguw 33 0 )lS JT pgouw 0dilo Bb (s

S 0aSS LT cgr (ogass B5)L )0 (s 5 035381 ]

-
Laige Julxig 4y o

Loasses ;5 0,65 )| pga Ll 655 05luil 5 plules
LS, 5ol Alignment o515 815 5log,S olKiws alwgay
Ao e Yo Jobo 4 DB-35 (6 NolSigis 4 ez
Sl KT a5 gome 9 0.25um w5 3 0.25mm
Joe slabes .ol sus plosil (GC-FID) alwis gl juigs
SyS il az,o e Ve cggay SLuls g 3,5
We glnl glos ©)j50 an glos aslip b g od oy
Yol a0 Yoo B (o ansly a5 aids | Goe ) a0
ploml aids (o a0 AD Ceyw L (0t ailoass aads
laasses jo 0g2rge JI LS5 5 pooms alulid o8
A gl Sy ) g gl el (i e 5 G50
Sl sl mol plsar (2B o lbind Sy ) e
Py o9y b s bl Julos g 4o o eolitl clbale alxs
@ slo o 5 Glaiged ¥ IS 0 18,5 alil SPSS 580
el oy o0l L ool o

ol e s Joae

Saitlan es b o by Dl Hlas 218l ge 8
b s 4 9,3 5 Sl Jlazs il saims oLz ILCRY
Slyo (B yme ;0 (i85 )18 Az laie 4 093 pas Jsb o
Ol agzrloe (sl yome a el 1l s 0580y o2l
5 wlobe S Sagll 5,k 5l OCPS

oy D3 5] s B pae (A

gy 4 (B0 p3 s 0 Ol olie (Swg L (0
S 5l able saelys gales el 4y oylgs s Glicnd (¢
9 olas Gy |

L g 009 dsdllas 0390 mte 48 o a3l ILCR ol Rl
sl Jos US EPA; ool o5 Yol jl oolaul

2-Incremental Lifetime Cancer Risk

ol el Vel aS wals Ol seu 4 (50 pdiges blas
65 Jalse U Lol g 0,5 & 50 bailsog, s
o0 o g Sl 0o VT mlie 4 s blis cuadgo vl
S 8 s e K00 we 5l ol elsd 5 b T ol o
9 S gl Pl b J3 51 45 (slaiand g,k )0 ladiges
oBiglej] b el Y 51 508 50 g 418,513 cog oo 9
s 9 03l 00l SS9 50 Dga) diged 5 ond Jitie
pm o3lasl S Q) o, Les o Sultana sl slas
s L oS 1 ladigas plad i ools jgue Y
OhlSes 5 Sl k5 Gllae alolddl 5 0ol pgo 5 00 5 SO0
94525 lp B wiad 0235 (gl a0 -F sl )3 (1)
g oolel Judow

sl Jlocsgs L9, Ve MNAY) HLLE #l5eiil o,
b9y Olgie a9 bl g p g 03l (63 Shes g 039 Canns
ool s ey ool 53 ol syl s sl gl
LS Ly osd 05550 Jolono )3 0uds o o ]y
bl Lajls ala osuay alewg 4 Of o J> 6,2
B o)l S 50 gy diged 5l )5 0 glysial b ol
I e A R R R TG
oaily,) jo 4z Bo Ve gl yy 5 ool a8l ey IS (g0 i o
Al ool ST adBs jo 50 VO ey b SUlSG

Y/ 550> DLLME) ous1), 2l sely Soe 018 (sl
Ve Gilesl gl Sy a5 0ads laz Jol> ol 51 2 e
o 9 08 Jie JSB by Pue &5 L g jlo0,0 (65 (e
a5 00558 T 4y (Il olse (y90s 0 o3dges O i e O
oSus Uy S () Jalome St b g b ools (IS5 o
adds 0 o Veer Copwlgaido ¥ Oue 4y jeuty il
B 4 3L a5 0 0o g JT 51 CE S g0 glulas
Sy g Ve v Gie J5 Bk (g b g ool oy b
Ly ol oaile 3l s 5 00 (3LasSly T g packes

4 oliegAS 60yl ae /Y g o pudes SelS (39555 58

1-Dispersion liquid-liquid micro extraction
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Figure 2. Chromatogram of standard pesticide sample in concentration 1.4 ppm
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Table 1. The content of parametes for estimating the probability of cancer during life and cancer hazard gradient
(mg/kg/d) in 3 states swallowing, skin touch and breathing (9 and 13)
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Figure 3. The content of BHC pesticides and their metabolites in the sampling points
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Figure 4. The content of endosulfan and CDs pesticides in the sampling points
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Figure 5. The content of organochlorine pesticides and their metabolites in the sampling points
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