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Determination of some organochlorine and organophosphorus
pesticide residues in water of Gargar River
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Abstract

Background and Obijective: Today, Chlorinated and Organophosphorous pesticide residues are
considered as important environmental pollutants especially in surface water resources. Gargar River
is one of the important tributaries of Karoon River. The main use of this river is to supply the drinking
water for nearby cities. Therefore, the aim of this study was to determin Organochlorine and
Organophosphorus pesticide residues in water of the Gargar River in 2012.

Method: After field visits and determining five sampling stations during the spring and summer of
2012, the samples were taken and after carrying out laboratory preparation, identification and
determination of the concentration of pesticides in the samples were performed using HPTLC.
Findings: Results showed that the mean concentrations (ug/L) of Atrazin, Alachlor and Trinoxol
pesticides in water of Gargar River in the spring were 1.04+0.02, 1.06+£0.03 and 1.12+0.04,
respectively. Also the mean concentrations of these pesticides (ug/L) in the winter were 3.04+1.45,
15.27+4.51 and 12.12+3.62, respectively. Comparison of the mean concentrations of pesticides with
WHO permissible limits showed that the mean concentrations are significantly lower than the
permissible limits.

Conclusion: There are no public health risks for pesticides residues in Gargar River water samples in
this time. However, it should be noted that because of indiscriminate use of agricultural inputs, such as
chemical pesticides by farmers, the problem of excessive accumulation of toxins in aquatic ecosystems
and their consequences will be faced in the near future.

Keywords: Atrazin, Alachlor, Trinoxol, HPTLC, Gargar River.
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Table 1: Geographical coordinates of sampling stations
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Figure 1-Map of sampling stations
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Table 2- Residual Atrazin, Alachlor and Trinoxol concentrations (ug/l) in water samples of the Gargar
River according to sampling seasons
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Table 3- Statistical grouping of mean residual Atrazin, Alachlor and Trinoxol concentrations in water

samples according to sampling stations
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Table 4-Comparing the mean residual Atrazin, Alachlor and Trinoxol concentrations (ug/l) in water
samples of the Gargar River with the maximum permissible limits established by WHO and ISIRI

(788) plaobl alold | I uSKilo woldy a4 _
P-Value B fo,bol Sloi | diw yuy
SYbos| Swl us 3 ylas il &5
Test Value= 2
BURURT
GVWOY | = /PADY TRIE A A4 VAYS q. o
Test Value= 20 |
sV
—AAOSS | —VEVeVE SVV/AYY e ean A4 —A$\S q.
Test Value= 90
SAVYEYY | SAQSAYY —A¥/FVAYY fean A4 -V#/Yaq | 4. S5

el pgons onile Bl clale Silis o lel aylin gl
- S ebile Sl a5 cel G Sl 55 jlre 9> Lo
Sl o L jlo i OS] ladigas ;0 o5l 5T oaw oaiile
5 YT gas ouile Bl clale . Silis 45 5,50 o o,
30 g aidls jlome ax b Hlo sme B dadiged )5 (69,5845
5 Sl Sdlage slaglejle geim) 5l 508 o 93 52 3590
aomiS g oo WP Jgaz) abboe Glpl (Sare Dlidiog
12 603585 5 AT 3131 g aaile Bl ile &5 8,8
S5 Ay ;5,5 Aoy, sleaiicuils y O sladiged
Dy ood (Sl sgm (5)l5e

Gla i Seasl el d o (V) ), 5 Slano

S A 2l @b 53 Gushim IS 5 053l oykedsils)|
B pgams oytl oo Bl clilé a5 028 ams 5 pladl Lals

0 08 a3l w1 VL LAk 5l o ole S
alllas b il ool @l alis pae 4 plgi o nlpl il
() sg0d 0Ll Lol

O A S (Shghy (b (VWAR) ()] Se 5 (goiez )
obey L Jel slalidle O 5o (g05ks eu onile Sb clale
eSilen o 0258 5 i 5 03,8 ol S Y 1 Siley 5

6o maiged leoli] jo ygibo puw oaile Bl clale

&5 A 9 Sy
L.v)‘bu;i.t.c k.ﬁ)l.o}‘ uLo.wJU 9 )LQ). J}‘AB e axdlas Sy (0 grouw
Jga2) wdbion e 5l Gt Gl Juad yo g axdls K08,
Al S daallas 0,90 ddlaio o a5 cpl 4 azgs b ()
58,5 S o LI w08 e plsl asanl YO U 0 5l S gae
9 &0 mabges Hley U oyl ccsS o 31 Sy alold
Sl s s ol ILsss oy 5wl ol 0 Sl
Sy (o QP JSLA_‘> a u] 3O Pgo—w oA_oLou’ﬁb cdale
iS5 ge ) L a5 Y game ailiasls SuiS cpien
aloz 51l o plosil olesls o Vo b olo i Jol 5l 55 0l o0
5 pyo ouile Jb cdalé (pS0le (390 SV LYo (0 S
55 i e b a3 s b o loigas
w5l Ol ccials p YU &5 wgi oo a5 B laeas
los Sde 4y 555 09 YU 9 (65,9l 65 sl Al
S etz JualS 4y e a5 leols Jad o lae oYL
@L.o.»_m ] OJ.JLQSSLJ cdale u,v.:‘)S‘ U] é.u g 4.3L>‘-;>5)

2,5 o)Ll gl o



Yy

T G i €T3 B g ouile (Bb Clalé s

- el Sl a5 el o] ik a5 s lusliul ol
5 Ol 5 sl Jomad yo ail53g) 90 2 50 (giaks oaile
5 bl b o e usinyl snile 3L ol o Sl
90 zull (wlodg jlxe o 5l in gus 0,8 wil0g, 4o 13,0
(A) oo cipllas yioghy

5 ol sleiSe,ie Ll jlade s g (o) 2
(3l plol (Sls g o o guls slaaslsog, ol 5o eVl
Sy9 Lgl_bd._Sl}QB) u] R — Lgl_:l.n.: as QlouLM..: @L..:
as,ls Sl e B S0 S5 L alises slools ;o aslllas
OA) 5yl s ol aslllas gl b a5 (P<+/+0)

i o b S (OYAY) LSen 5 paiie o aslllas gl
g a3y 50 5 oS leailiog, oI5 I pgans (w2
OeSlee (6,10 paiges (goolKis] 5l (B y0 a5 w8 F A
L eogr EPA s lsbewl 51 590 cn,adTiss pes oaile 8l clale
OXigh ol aizmen o)l Ciyllas pol> aslllas 5 jgliws
Ol Brmae YL g | ladiged 1o LISV o (VL jpolie
omly Swod Jdoa g ailsog, SLbI el slagan) 50
9 AZIZUNAN aalias 5 jgliws b agh cpl bt cuizen
csdmela] Of b ol dn cas a5 (Vo)) ()],
L s ,S plodl Lmuu_fusT 4 oSt sy g odaw
ey 4 a8 (Vo) OIS 5 VIyZas aalllas o jsliws
ol e jo la 25l snile b olad e 5 (i o Lal
pyo—s 4 W8 S a5 aSloy (g 0 Jlad (xaw
Lo ol asilo 09> Ladsiges ;o 5539 4 JSVT 5 sl 5T
4S (Y- +9) o, Len 3 Konstantinou aalas s ,gbws
AT g 51T pans (Ll 4 3850 5 pladl sy (xlaws
oaile Bl clale aring a5 Widged Gylgic 5 0ald adiges 4o
So ol abges Sb3l 5l e a5 (V) ol Sen g Palma

lold @ B3ge (ol Cgiz 50 (65,5l )5 L azl e

s:l_>5)| Lng)s_.MS ‘]a_.v.:y OMU.A.:..:.: J)LXJLA.M:‘ S>> )l JJQ.M.:

Shord 9 (b ely s g adbhie ol Ll h 500

=S ) ol 0T ool alex 5l (a5l S 0
pa—s 4 OlsSes nlple Cwlodgr 5o Jpae ;o mu ()

) 350 o)Ll Jolo adlllas L gy onl @l alas
5 2hss ole allae ojgliws L Ghagin mli avlie
5 el CedS v pan Cewd a5 (VW) ) e

0 yandgilS )| s ay 09 00l 409 CssW (Sog
Cble oS wb S amsi g el T (Vhas s steshe
slacbay 5 0g,0anl5 ailsog, oy snjlas eaile Bl
ol 03gr 522U Yl ail509) (nl 4 oigd 4SS (55,5leS
(10) 28l o g% 99 sladysliws loo alis Sy

e Jgad (b oS OYAL) (), en 5 (5585 (g o)5kuws
5 Olig—e gl poe SlE (a4 S Ll
A Soeldl Ol glie 5 99 0 ailog, ©f o (pat
pye—w plod clale loy fad jo oS wid Sazs g pladl e,
Cblag slaglejlu sgein; 5l oS g il )3 059,50 Hhe
Ol S 9 009 Ol =l (e Sliddos 5 Sl
L dbioe Gl Jad 4 bgypo 13 poens oaile S cibale
OF) o) s pol iagh mbs

ol b as (WYAN) o) 5 golslas g o)glws
LIS 5 0 yindsils )| S ] paans ewile 3l Sl e
Olsie g pladl Hlaes ot ‘_,’_.L.\...al_.;l ol ool mle o
oS 9 )l pgen SBlE (S s aSWSsges
Sdillae 2l Amgiy @l b cdloo )l Jad 4 by e
AVY) o)l

OLhSen 5 (LS egiy o jsbiws Ly ol addllas mbs
o323 poans SLlE e 5 sy 4 0T b 45 (VYAY)
pladl 05,055 5 gus 08 slaailog, Of 4o (y53ls 5 e
Sl i S sl oaile 3l e Silie 45 With S 4zl g
Slogire DS Jgad plo b pleasls Juad 1o b)) 5550
o Silae dlin pgas o g o Cillas el 4Ll

1_39_...4 o)jj Js)dlj)f 4_31.‘5-09) 3O Pgo—w OJJLA‘;LI cdale




RULS IR aoli 09 «Cumns j o (55919550 g pole vY'f
&b Hoffman aalias o )5lews b g s5as (69,9895 o 0dile S

S S8l bl Gliee et by g Sz -)
Al Ll 55 oy, ol jo 0yhnd 5 o)l5 I
ool 5T oKty cnn  Jaumme o )| pliis S
YYY AYAY ol pgde ousiils (laen o>y
Amio

Lo i) s st (S ol Y
sl an gl jloolanal Gl (g0 5 Su3glon
Sl pald cez o aleerd 2578 pyes
e pole (6,550 Al are S lo
WlLidss § pgle axly oMl oljT olKisls s
Ao AD AYAY (65,0l 5 Cans ) daee 0uSiiils

Legiseddl oolidp (Jds ooy b Y
Ll (Lo S bye da iS4 daiSs i)
Ao FAY YA ()05 olKils

Lo (o] eazme « Sisdl e e e ¥
AT ils 5 i (g 5 ST el o
Ao YA

5 55 loalog, Of CohS quyp p ig3d,S -0
Sl ol cnlie T Clil jglate & badads
(=g — golaldl glbalis AT L oyl
ol ST oSl s sl S byl
asmas AF AVAS (lsjes Oladss pole axly

5z lan s Lo (Sllb g (SIS s 5
D 089y «Sery| e S5, OTAY) derme
At 5 O gt o (a5 ol glie e
pole o8 zils ale . molie JLSo amyjoy aii
Sloeao MVF o)l YF 0,90 ()ljo5le Sig
AY--1YAa

7- Acero, J.L., Benitze, F.J., Real, F.J.,

Gonzales, M., 2008. Chlorination of
organophoshorus pesticides in natural
waters.  Journal of  Hazardous

Materials, 153(1-2), 320-328.

OIS e ol e (S Gl 4 S S (V40T
2 il s YT slaiscdl Lol 4 33ge 5 pladl
sPalma iagis oy gbiws b Jy ol cuillas o lndiges
S edl o bl byl an o] b a5 (Y- 2) ol Son
oS wmd S Az g el JLisyy sleSIT azl o o 3l 5
5 093 Sl ke J| 55 s s oo B S (Ko
Bl jlgr b 4 by ye S0l clile pSlos

Y -Y0) Wylw cilae
Ohegiy o=l @l wiz e 4 aged plyie Glsiee S sboa;
- elwlis paow oxile BL clale (Sl a5 ol QT JLei
Sleslw lawgi sada] )l dgeim, 5l 5,5 ailsog, ol 48 ead
Sl axgie sk g, cnl 5l g By 518 Sl Cutlage
sloosles dng) (o Smae Jdodn (Jg il (sogee
SLasgb pgmen (bYod olod pyow dlox I (55 )9laS
Cad Lo o gemo (ajgal e 5l (220 oyl oLz
A 65,508 gloosly ALl w3l wdrany pen by
P o=l 9o oz 4 leanT jo g o lis
556 Sl 5 poa v 5l Gl e JSte b 2l 5L
@l ) 655 Clse Wlgi o ol ol a5 wdanlss axlse o]
S yan g 4oy, (65l Sl il 4t st
95 o=l 5l sl amsls JWs 4 o8 5lepg opl O 5l GBass
aalllas 0,50 adbaio Of wlie Copaa jpbite & 5 o
pos 53 pgams oaslo il il (il pyzen olaslening
S5 g, O 43 09750 psems plu alulid (Jlo Joad
-ahoai pgata alog, Skl slealiahar O L)
pooms 42 (Sogll a0 5 2ol (s et oy T (el s
oSl sl ale (pgaza; ol Dlogzse b3 (aleess
il 9 plend pa @ o] ( Sogll a5l ailssg) o
)l leord psoms 4 (Fogll i 5l ailsg; sy Slige,

o5



YYo

T G i €T3 B g ouile (Bb Clalé s

0 9—ain (sl o yie (J S L) saies )
o el sl Il OF o (y55La0 s (et
NN SEPWNRIE XICIC R
AY 0,90 VAR ¢M)J@Ju 6)9—]5-‘5‘ 9 ‘n9_Lc
NA-YA Y o e

s e85 s e Silgr e slasS (sle
10 99005 ol L_j%ﬂ 5 olont St dnlllas
adoo o Yo (les g aisbo 4 cewsl
5 <l pole (b @l 5 5,5laS (538 5 psle
A=Y bf o)leds VO Jlo YA (S

TS PR V- SN PR+ S JON L
B L}‘J“"J] dw )|A_QA L)"_""’ 00w 30 ‘LSILQ;,
30 Sy s L_;;.\..,AL;LT ol g 09,00 430,
cblogy o Giolen anoslas AVAY Jlw
¢Sy S ‘}w).v P?k’ oKisls ‘u‘)-" Lixe
AYFA-IYOY AYAA

(Slar 0 B ezs (Sdamo sy gOlola s
odsilendl clale i gl (o Se s e
AYAZ o 0 Gloea jod Sowela] O fyals
Ol b i blags o Galen (onssls
ANV AYAA (i dpmd (S pele oRisls
AYO

e o &f’daf‘ e > ‘@l)b €0 yguaio s‘sﬂ.JLA
WS 9,8 LS| coamme ( Bolo wo
moS o bl jlade (sl g gy oLS o
sloaslog, ol )0 e¥ls 5 anjlas gl
A ojlemd Ve 0,90 AVAS (Cgmi b aolil_ad
OF -7

—o3las] cadl Coasi 0,8 s> 0ol; yane . & Hen

-\f

-\0

-\

-9

cdobld (6 3L s (JAg> wojgais (L A

o523 g Jte o] bl cowse o bl
QLS Ll 39,055 5 9 0,8 slaailssg) o

NO-AY ) o )leis & 0,90 NYAY (il
9- Dehghani, R., Shayeghi, M., Esalmi,

10

11

12

H., Moosavi, S.G., Khah Rabani, D.,
Hossein Shahi, D., 2012. Detrmination
of  Organophosphorus  Pesticides
(Diazinon and Chlorpyrifos) in Water
Resources in Barzok, Kashan. Zahedan

Journal of Research in Medical
Sciences, 14(10), 66-72.

Rovedatti, M., Castane, M., Salabian,
A., 2001. Monitoring of
organochlorine and organophpsphorus
pesticides in the water of the
Reconquista River (Buenos Aires,
Argentina). Water Research, 35(14),
3457-3461.

Wintersteiger, R.,  Goger, B,
Krautgartner, H., 1999. Quantitation
of chlorophenoxy acid herbicides by
high-performance liquid
chromatography with coulometric
detection. Journal of chromatography

A, 846(1-2), 349-357.

Katsumata, H., Kaneco, S., Suzuki, T.,
Ohta, K., 2006. Determination of
atrazine and simazine in water samples
by high-performance liquid
chromatography after preconcentration
with heat-treated diatomaceous earth.
Analytica Chimica Acta, 577(2), 214-
219.

5 e gl Sy - @MLMT ol sl
i aass AT (V- OY o laibnl) plend


http://www.ncbi.nlm.nih.gov/pubmed?term=Kaneco%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17723674
http://www.ncbi.nlm.nih.gov/pubmed?term=Suzuki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17723674
http://www.ncbi.nlm.nih.gov/pubmed?term=Ohta%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17723674

OlHSes g oylxaw

Aol 029 com ) Juxo (5591935 g pole

YYs

24

25-

Pesticide levels in surface waters in an
agricultural-forestry basin in Southern
Chile. Chemosphere, 57(8), 763-770.
Hoffman, M., 2003. Texas Ground
Water Protection Committee (TGPC),
Joint  Ground Water Monitoring
Contamination Report-2002,
Contributing State Agencies and
Organizations, 1-374.

25. Palma, P., Kuster, M., Alvarenga,
P., Palma, V.L., Fernandes, R.M.,
Soares A.M., Ldpez de Alda M.J.,
Barcel6 D., Barbosa I.R. 2009. Risk
assessment of representative and
priority pesticides, in surface water of
the Alqueva reservoir (South of
Portugal) using on-line solid phase
extraction-liquid chromatography-
tandem mass spectrometry.
Environment International, 35(3), 545-
551.

Sl o, s (I slapsedsl sl pan 605
Sl Ao Ly, S g (g, a Sy,
55y ool e M IS b le 1S5

MY ae TV o)l AVAY el guuim

20- Azizullah, A., Khattak, M.N., Richter,
P., Hader, D.P., 2011. Water pollution

in Pakistan and its impact on public
health- A review. Environment
International, 37(2), 479-497.

21- Vryzas, Z., Vassiliou, G., Alexoudis,

C., Papadopoulou-Mourkidou, E.
2009. Spatial and temporal distribution
of pesticide residues in surface waters
in  northeastern  Greece.  Water
Research, 43(1), 1-10.

22- Konstantinou, [|.K., Hela, D.G,,

Albanis, T.A., 2006. The status of
pesticide pollution in surface waters
(rivers and lakes) of Greece.
Environmental Pollution, 141(3), 555-
570.

23- Palma, G., Sanchez, A., Olave, Y.,

Encina, F., Palma, R., Barra, R., 2004,


http://www.ncbi.nlm.nih.gov/pubmed?term=Alexoudis%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18947852
http://www.ncbi.nlm.nih.gov/pubmed?term=Alexoudis%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18947852
http://www.ncbi.nlm.nih.gov/pubmed?term=Papadopoulou-Mourkidou%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18947852
http://www.ncbi.nlm.nih.gov/pubmed?term=Soares%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=19010545
http://www.ncbi.nlm.nih.gov/pubmed?term=L%C3%B3pez%20de%20Alda%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=19010545
http://www.ncbi.nlm.nih.gov/pubmed?term=Barcel%C3%B3%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19010545
http://www.ncbi.nlm.nih.gov/pubmed?term=Barbosa%20IR%5BAuthor%5D&cauthor=true&cauthor_uid=19010545

