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Table 1. Geographical coordinates in decimal degrees of the studied localities in Tehran city
(2017-2018)

Number Sampling Station Latitude Longitude
1 Cheshmeh Ala 52.0580 E 35.7450 N

2 Cheshmeh Ali 51.4454 E 35.6068 N

3 Lar River 51.9954 E 35.8882 N
4 Jajroud River 51.6785E 35.7901 N
5 Karaj River 51.0896 E 35.9564 N
6 Kan Creek 51.2731 E 35.7363 N
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1- Dichloromethane 7- Stirrer

2- Ethyl acetate 8- Sigma- Aldrich

3- Separatory Funnel 9- Fluka

4- Rotary Evaporator 10- Merk

5- Gas Chromatography-Nitrogen Phosphorous Detector 11- Liquid-Liquid Extraction
6- Magnetic Mixer 12- Recovery Test (Percent)
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Fig 1: Curves of stagnant water samples containing Diazinon pesticide at all stations studied
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Fig 2: Curves of current water samples containing Diazinon pesticide at all stations studied
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Fig 3: Curves of stagnant water samples containing Chlorpyrifos pesticide at all stations studied
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Fig 4: Curves of current water samples containing Chlorpyrifos pesticide at all stations studied



S S P e Sejind gla 58 ol obiledl Chale o) 10l Kan 5 Js850

L3 o s oW 5 sl PHs a3 Js lisls (o3l (olbily (2 PH s Il ojinsd gla 25 sl
1313 s Ser a5 bt sl edas AT 53 o ol sls b s T i

Gl A YL PH 3 5ds,iee o 5 0355 UL 0 51 Gio PH slie 5 T o jis gla 35 il el
Sl e 3 258 o0 b S pgene i 25 e PH 0581 (ol e ol al e Ve cloly o Rl
kel PH 51 (S AenST (63 5 (e Ol 0350 VU e plome O30St & 008 sy s 5 &0 () 23
Al e gla O 4 ond T 3 e sdiledl lale 15 el a5 Ll o el ped ils, s
Sy S Bl a0 Rl Gl 4 a8 gosb @ a)ls 6 e ssde S 5 Ol o
b o Rl b s e

Syge sy 5 abe s S opind pyo o5 & ($308LS gy oliladl Lo sl 53 (ol Dlalllas
el 4 S

S a8 S gy U8 S 5 g 0 ls wlbag, O s AWVIYAD) 0L 5 als Sldlas ulil
spey 3 i Ol 5 Jler Juab s wliss, 53 a Of Gla e 3 Ogmils sbledl chile (Sle
ols e Gl Eass mls b S o 4WHO

PPb (315,5) Slgs o 53 g8 IS e SBLE i Olden b GeliT O el e 3 ol VY b o
Oley Joad a3 b gy o anlllae s £ 3o Chle JBla ool 635 YVO ppb (ge) 5l Juad 53 0530 e 5 T/AO
OYM-AL O 5 golslast) Sl o 5

s lledl A § amm gpeduly Altag, of 53 (Ae=YAQ) OLKes 5 LS gble Sllas bl
31 e ol adllae il b oS (s e BB O la @ sad 5 Oyl

Sl ol e sle O sl 53 (Wdal) Olen (G3D) sl G ad) Ol (Gls ) le o Joab
5> Jpab 3 plS mm 53 S 5 2ol Sy ol aw 3 ST e i pgen (b et Ol g glalinss o
ol il canllas 5l Jool s glialy 3 L) anllas mls 45 A5 s (513 4 ge 350 gl oK
RCRIE P COUN)

s ool gl Wil placd 5 (g cibire falge O e 53 b 25 il slasl ke 550 s
(oS s 53 0305 42 035 Ay 555 o me 53 Do 5 D) G s WSl Ol JT bS5
5l 53 g se Glae slpe (S5 T 53 pmse Jlalse L (28 ST aman e sy s 5 O sl S|
S plad 5 (Sosd la Sy 5 Sl st (o 53 sk Ml Ol 5 IS e ST PH S )y S5
Oley cdaome Lol o b 815 Sn 30 0o Jan s Julss lim 5LE3 5 colp s ol il i
Gle Ul oo mln 5 355U Sl s Soslre 5 (S35 (e o ¢ S SV 55 Ol (1S ST G e
A b il b 53 o e g Sl slilagdl 5yl 5Ll e Te (SIS 5 sl adlane
Ol 5 s Fo S R fJa.qu GLL«); Gl (SKan 50 VU s ol s (G Sl Aies O slie
(ol 6303 O3 3 I8 O SUS s 5 ploard (S la STy Go b 51 S ST 8 o S L s
ol b (551 5 (6ol ped Ol B Ol s 2S5 T o V3l Sl abiols 8,8 Jai 53 Lo s sy
s lledly chale Glg Juab ss T VU s U155 b bty Of s SRl s ase Ll s e gen ol

Y¥



(V=YA) A0¥48 Jlu ) o,las Y A e i Dl e aslilad

Sl s Comln b il gioe o pems slilesdly (S3 01 osline uslie § game 53 by 0 355 Bl 0 O 3 psane
Sttt O Clata 5 (152 wsms OSUSS Ghlie Sk Olge 53 B ((5355LaS DY pame S
AL Bl s 013 5LES Ja 5 b eme (3 Sl e o Q}UJJSBCEMJLAJSQ;&T

5 Ol JMEe cp i QLIS Shp et ol e 53 (NI DL 5 Gl Sl sl
pyos okladl olis Olej cuXEL 2o 4 4S 035 YY/EY ppm 5 ) /A0 PPM Oljee &2 5 4 o s S
K @525 (053 TANA 5 st 0 IS 780/ ele G iS5l A oS3 pizean (ol 03 S Iy JialS

5 eoilasl oy 5 G a5 3 IS ST al s s 0susks e elileadl Ol op i ol aalllae s
Jlod oSl 53 OF Oljen 208 5 &) 5 85,850 OWY Clils 0l L (58 Sl andin) e oS
o o Bladl Ol o i bl 5 A aibone ) 0 85 S ATY clile (o Sle b (ke Dol wain) 3,5
Olien (e eS 5 A 055 5 OWT CBle :S0be oo ool oSl 5 53 (358 il Tl o <o s IS
el s w0 S0 S MY e Ske L oSG o lad oo 3 (O

Ol 5 Sl Jrad sla €503 53 Og3ls o 0ile 3L lale Ske aiy Olken 3L e 6ls s, Sl
ogee L YL WS15 s 4 Y5 ¥ sls ol 4 by o i 5w 0/YY EVYNY ug/L 54V £V epug/L
5ol Jad s €sad 53 053k e okile U ke o S0le anglis gmls A2l oo oSl 3 cnl SV s
rl sgeas 3l Jeab 55 8 s e sbiledl clile Sk oS ol OF UL EPA 5 WHO (slas gaias b Olis
A=Y OKen 5 0K 3 e) il o i b Oljle

ol 53 e ilesl was 5y L3 eslr ST laild 53 Opuils e siledl Olpe p i ol addlls
Jlo ol 53 0T Ul iS5 &) 2 S5,S0e Y0000 e :Sbe L (Wsles Sl wadin) G Jlad
o o bledl Ol i Ll s A3 Jols 1) 085S 1010 Chle GSile L (5 bty o
RS 5 A eSS VNG Chle Sle L oSG osled oSl 3 53 (B8 wlie Tl b 3 (s IS
s els asiis (1) eSS W Clile G S0le b (S wlesg)) o dled ool s Ol Ol e
sdalie s IS 5 0pu3ks T e hed psan 31 OUT o (Glesl oy 5 S 5 ot o235k LS
3 5

Al 5 ad b by, Shelsl O e 52 Oltee foab 53 (AF-IFAY) OLKes 5 anie Slalllas ol
sbr 5 pasis BB b g 3se Ghle e w53 Osusks i 3T cdale HPLC oKews LU s
b 5JUT s s g el (+/0Y fUg/L) 43 b ailae sla ol 51 VY pg/L) clale Sl b ils adlaie gla
ailaie gla olr s A edalie Ogn3ls S T w3 b adle (aeds 5 oly) Of e > HPTLC olaws
il ol andllae s b plie o 35 3 63 adlate antr 51 (/A g /L) 5L

e dad o @l @ s LS Ol 55k Gltagy 5o Glaye 5 5) Ol 5 (1o ) Sl Joad 53 b
sdalio Chile Sl oy Sladlas gla oSl 1 allS men gy 5 olS (Ol (sl @508 53 O53Ls o
5 ) Al e VO /L Clle Sile LY osled o) 5 O o 6gad 4 bogy e Ol b 3 e
(O¥4E-90 (Ol ,SKan

Yo



S S P e Sejind gla 58 ol obiledl Chale o) 10l Kan 5 Js850

K ged > 053k v o biladl ke OSle Ol Jead 53 (A0-1Y4E) OS5 Olamds Sladlas ulul
S dbaszad pl ol ol i () 53 08 o /1) WHO spais 5l Gle — Oltas Sods e of lo
Wil ebile Sl clile Sle B e 60 Rl b s ot Of ke 6 cds nl ey 5 ol b
el el bl

5 datir e 51 G e s e il e a3l wltile S Ol b O aiS Gl gls OF e 5
bl o @ st IS 5 0555k s liledly (Kl o 2ty A3 S edalie U3

3 e 3 S oK) ol e S esls e VN £ Y g/l s e/er0 ) pg /L
Y9041 OLSan 5 al853) 350 1) 55 (ST ablendly g smn Olsn 1 2S5l ok oSl

L3 A5 T 5 i b G el old (651 e (sla gl o3 AY LS s e sl s

st o e o3 1y ezl O e i Sl o pe g1l 4 OLSL 53 s 4zl s O (Kent er al., 2005)
55 ejid gla 285 col clale 1 Sle & das o 0L Sllas .(Shazia ef al., 2009) Kl esls 3 S5,
N UGIL S s b e J b g 5 /oA /L Dl S dsab s L (55,5LES GLls &S Slelaz]
= I UGIL s sdm 55 5 s s pmeS Ad s (63,5liS A8 A4S anlpe 3L cale ) s il ey
Cgad 3 oyt o S Cble Sl Ol sdin 55 s ) 5 ek ;.j GL;« > .(Jaipieam et al., 2009) LiL
bl 4 Goge Ollme 53 O wbie (5L 53 (Lari er al,, 2014) 55 EPA ssaia) 5l i odd iy sla

.(Szekacs et al., 2015) Lus O go3Ls Lo ys £

Slslgt

daly 5> Jpams SIS s 5 oo Jpol AT L Gillae s Shas 5 015,5L08 BT (8l Cgr 3 230
o okl s sl STl eslinal (355LES sla e 3 eslial SIS 5 O as 6 g (e B pae Olpe b
bl (S sk (S5l mle 4 (555U p e wss (o 2005 5 Nl

5 b e gl (ST el 5 Ky cgr o8 O mbe 6l ey JS 5 AS 5 oS L
Sy e e ol Dl 5l s S e amale Sl 3 Ll e s 48 ks 0T il

Skt s Of w5l Cbli= 5 Ll (5355 ane s 4 IPM) SUT adl o e sla o b 2l L 1Y

Al el S

Y¢



(V=YA) A0¥48 Jlu ) o,las Y A e i Dl e aslilad

References

Shayeghi M, Khoubdel M, Bagheri F, Abtahi M. 2008. The Residues of Azinphosmethyl and
Diazinon in Garaso and Gorganroud Rivers in Golestan Province. J School Publ Health Inst,
6(1): 75-82.

Khodadadi M, Samadi M.T, Rahmani A.R, Maleki R, Allahresani A, Shahidi R. 2010.
Determination of Organophosphorus and Carbamate Pesticides Residue in Drinking Water
Resources of Hamedan in 2007. Iranian Journal of Health and Environment, 2(4): 250-7.

Abedi Koupai J, Nasri Z, Talebi K.H, Mamanpoush A, Mousavi S.F. 2011. Investigation of
Zayanderoud Water Pollution by Diazinon and its Assimilative Capacity. JWSS-Isfahan
University of Technology, 15(56): 1-20.

Hasani A.H, Sayadi M, Jafari S. 2012. Investigation of Pesticides Effect on Groundwater
Quality of Shemiranat Villages. Water and Wastewater Journal, 23(1): 119-129.

Dehghani R, Shayeghi M, Eslami H, Mousavi S.G, Rabani D.K, Shahi D.H. 2012.
Determination of Organophosphorus Pesticides (Diazinon and Chlorpyrifos) in Water
Resources in Barzok, Kashan, Zahedan. Journal of Research Medical Sciences, 14(10): 39-46.

Orfi Yeganeh S, Sobhan Ardakani S, Jameh Bozorgi S. (in press). Assessment of
Organophosphorus Pesticide Diazinon Residue in Water Samples of Abbas Abad River in
2014. Journal of Environmental Sciences and Technology.

Moghiseh Z, Najaf Pour A.A, HassanZadeh — Khayyat M, Dadban Shahamat Y. 2014.
Survey of Using of Analysis Methods in Determination of Diazinon Pesticide Concentration in
Drinking Water Resources. Razi Journal of Medical Sciences, 21 (124): 11-18.

Sharifi H, Hayeri Pour S, Amir Nejad R. 2016. Determination of Diazinon Residue in Polroud
River (Gilan Province). Journal of Wetland Ecobiology, 8(1): 51-62.

Khalijian A, Sobhan Ardakani S, Cheraghi M. 2016. Investigation of Diazinon Residue in
Groundwater Resources of Hamedan-Bahar Plain in 2014. Iranian Journal of Research in
Environmental Health, 2(3): 203-211.

Dargahi A, Samarghandi M.R, Karami A, Mohammadi M, Vaziri Y. 2018. Investigation of
Residual Concentrations of Organic Phosphorus Pesticides in Surface water and Groundwater
Sources Supplying Drinking Water of Kermanshah Province. Journal of Health, 9(2): 133-
142.

Kenet R, Belitz K, Altman A.J, et al. 2005. Occurrence and Distribution if Pesticide Compounds
in Surface Water if the Sanata Ana Basin California, 1998-2001. National Water Quality
Assessment Program, 1-63.

Shazia I, Iftikhar A, Karam A, ef al. 2009. Analysis of Pesticides Residues Raval and Simly
Lakes. Pak J Bot, 41(4): 1981-7.

Jaipieam S, Visuthismajarn P, Sutheravut P, et al. 2009. Organophosphate Pesticide Residues
in Drinking Water from Artesian Wells and Health Risk Assessment of Agricultural
Communities Thailand. Hum Ecol Risk Assess, 15(6): 1304-16.

Lari S.Z, Khan N.A, Gandhi K.N, Meshram T.S, Thacker N.P. 2014. Comparison of Pesticide
Residues in Surface and Groundwater of Agriculture Intensive Areas. Journal of
Environmental Health Science and Engineering, 12(1): 11.

Szekacs A, Mortl M, Darvas B. 2015. Monitoring Pesticide Residues in Surface and
Groundwater in Hungary: Surveys in 1990-2015. Journal of Chemistry, 1-15.

Yv



Journal of Entomological Research Islamic Azad University, Arak Branch
ISSN 2008-4668

Volume 12, Issue 1, pages: 17-28 http./fjer.iau-arak.ac.ir

Determination of residual concentrations of organophosphorus
pesticides in surface and groundwater sources supplying drinking
water of Tehran city

E. Dezfoulil, SH. Goldastehz, S. Imani*z, K. Larijani3, R. Vafaei shoushtari’

1- PHD student, Department of Entomology, Agricultural Faculty, Arak Branch, Islamic Azad University, Arak, Iran
2- Assistant Professor,Department of Entomology, Agricultural Faculty, Arak Branch, Islamic Azad University, Arak, Iran
3- Assistant Professor,Department of Chemistry; Science and Research Branch, Islamic Azad University, Tehran, Iran

Abstract

Pollution of water resources by increased use of pesticides is one of the environmental
problems. The aim of present research is the determination of residual Diazinon and Chlorpyrifos
in surface and groundwater resources of Tehran city (2018). 12 samples were taken from 6 water
source stations in 3 geographical regions on Tehran city. we designed new experiments to
evaluate the rate of decomposition of pesticides in water, consider the two states of stagnant and
current water, each sample was impregnated with 3 Liters of water with 50 mg/L, the active
ingredient of the formulation of each of the pesticides studied, then the extraction method was
performed at intervals of 0, 5, 10, 15, 20 and 25 days. The liquid-liquid extraction method was
used and residual pesticides measurement was accomplished by GC/ NPD. In the stagnant water
samples of all the stations, the results of the mean concentration of 3 replicates show a decreasing
trend of the residual concentration of the pesticides in over time, but in the 25th day of extraction,
the residual amount of pesticides did not reach zero, but in the current water samples, the results
showed that the residual concentration of the pesticides was not measurable from the 15th to the
25th day of extraction. The simulation of the current state of the water using the aquarium pump
is likely to increased oxidation of pesticides has increased their rate of degradation.
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