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M3BOA 
Crojqeea Pa,n:oBaHOBHK B., MapBHoBHK Jl.. (2000/1). Bneja1me Ha eKcrpa~oHoTo cpe,n;CTBo 

Bp3 KO~eHTP~aTa Ha opraaoxnopHH neCT~H)l;H BO BOJJ;aTa 3a rœe:e.e. EKOJI. 3anrr. )J(imQT. Cpe)l;. 
ToM 7, Bp. 1/2, 93-100, Ciwoje. 

HcaeTysaHo e Bm~jaHHeTO Ra CKCTpaKl..\HOHOTO cpe,n;CTBO Bp3 KORQCHTpaQejaTa Ha 
raceoxpoMaTorpacpcKH o,n;pe,n;eHHTe pe3e,n;ye O)'.( opraHoXJiopHHTe necTHIUI)'.(H BO BOJJ;aTa Ja neeH>e 
O)l; )l;Be arpoKynTypHE JIOKawŒ BO 6JJH3HHaTa Ha Kpan,eso (Cp6Hja, JyroCJYaeeja) , BO TCKOT Ha 
1998 ro)'.(HHa. IlpHMepOqBTe ce eKC1'paxirpaHH CO TPH HeaonapHH paCTBopyeatm: MeTHJICHXJIOpHJJ;, 
H-XCKcaH B ne1'pOJieTep B racHoxpoMarorpacpciœ aHaJIBJBpaHH Ra CTaKJieHa KOJIOHa eECD )'.(ereKTOp 
(USA EPA 608). ,a:o6eeHBTe peJyJCTaTe aoKa)KysaaT )l;CKa MCTBJieHXJiopH'A MO)Ke )l;a ce cMeTa Ja 
Haj):\o6po eKcTpaKQHOHO cpeTCTBO. Haj}'.lCHHTC MaKCHMaJIHH KOHQeH1'paQHOHH BpeJJ;HOCTH (0.2424-
0.3648 mg·cm3) ce BO )l;03BOJieHHTe CBeTCKU rpaHHI(H, TaKa na HCTIHTyBaHaTa BO,lla Ja nHelbe ce CMeTa 
Ja 6eJ6e)l;"ea e npBKJia)l;Ba Ja KopeCTeFbe. 
Kny'lllH 36opoee: Bo)l;a Ja nneH>e, opraHoxnopHB neCTHqBJJ;e; rac-xpoMaTorpacpcxa aHannJa, 

excrpaKQHOHO cpeJJ;CTBO. 

ABSTRACT 
Stojceva Radovanovic B., Marinovic D. (2000/ 1 ). Effect of extraction agens on concentracion of orga­

, nochJorine pesticides in drinking water. Ekol. Za~t. Zivot. Sred., Vol. 7, No.1-2, 93-100, Skopje. 
In this study was investigated the. concentration of organochJorine pesticides in the drinking water was 

done of two agricultural localities near Kraljevo (Serbia, Yugoslavia) during 1998. The samples were ex­
tracted with three aprotic sol vents: roethylenechloride, n-hexane and petroleum ether and were analyzed gas 
chromatographie with capillary column and ECO accordance with USA EPA 608. The investigation shows 
that the best results are obtained when methylenechJoride are used as extraction agens.The obtained concen­
tration values were in range of0,2424-0,3648 mg·cm3 Conclusion is that investigated drinking water is safe 
and suitable for consumption. 

Key words: Drinking water, organochlorine pesticides, gas-chromatography analysis, extraction agens. 

BOBE.Q 

CnopeA noµ;aTOQ~ITe Ha AreeQirjaTa 3a 
3aillTHTa sa rrp:apoµ;aTa (Environmental Protec­
tion Agency-EPA) BOAHTe 3a IlHeH>e BO yp6aHH­
Te cpeµ;e:HH CO}:q>)KaT roJieM 6poj Ha TOKCBtffiB 
opraHCKH COeWIHeHeja oµ; KOH HeKOH HMaaT 
M}'TareH KaHr(eporeH noTe~jan. 0µ; noce6eH 

HHTepec 3a 3aIDTHTa Ha qoseKOBOTO 3}:q>aBje e 
CJie)J;eaeTo aa Ko~eHTp~Te Ra pe3Bffi'H'fe 
oµ; opraeoxnopmlTe necT~~H ( OXIT) so 
BOµ;eaHTe eKO CHCTeMH. 

QXTI KOB ce KOpHCTaT HajnoseK:e BO 3eM­
joµ;emieTO 3a YBHlllTysaae sa mTCTJm:qHTe, 
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E. CTojqeBa P~OBaHOBHK H n. MapHHOBRK 

HHceKTHTe H CJI., ce CMeTaaT 3a Haj3HatJajBB 

opraHCKH 3arap;yaatra, 6UAejKH ce OTilüpHH Ha 

xeMHjc1rn ;o;erpa,q~H H fü10-TpaRccpopMawm 
BO )KIIBOTHaTa cpeµ:1rna (Howard 1991). CTa-

6HJIHOCTa Ha neCTHI(UAHTe 3aBHCH OA IIOBeKe 
cpaKTOpH, KaKO IIlTO ce: cpH3HqKo-xeMHCKHTe 
OC06KIJJI Ha neCTHI(HAOT' µ;o3aTa .B TeXHOJIOI'H­
j aTa Ha HeroBaTa npHMeHa, THilOT Ha 3eM­
jm1ITeTO, MeTeoponomraITe yCJIOBH, 6p3mrn­

Ta Ha HCTeK)'BaH:.eTo Ha BOAaTa, TeMnepaT)'­

paTa R pH ape;wiocra Ha soµ;aTa, npncycrao­
To Ha IlOBpIIlHHCKO-aKTHBBB cynCTaffr(H, COJlH 

H KHCJIOpO.I{ BO BO,qaTa H µ;p. Il03HaTO e µ;a 
HeKOH ÜXIl OCTallJBaaT XeMHCIŒ HenpoMe­
HeTH R ).:(0 }:(Be-TpH I'O.I{HHB. 

l1cro TaKa R KOHUeHTpar(HjaTa Ha neCTH­

~HAHTe BO BOAaTa 3aBHCH 0).:( CJieµ;H.HTe rpyrm 
Ha cpaKTOpH: 

- rpyna Ha cpaKTOpH KOH ce IlOBp3aHH 
CO cpH3H'iKOXeMUCKHTe ocofürnH Ha 

neCTRQH.I{OT (paCTBOpJIHBOCT, HCIIap­

JIHBOCT, MOJICKa Maca H AP); 
- rpyna Ha cpaKTOpR KOH Ce IIOBp3aHB 

co oco6HHBTe Ha cpeµ;mtaTa ao Koja ce 

npo~ysa AHHaMHKaTa Ha necTifiî0AoT; 
- rpyna Ha cpaKTOpR KOH ce IlOBp3aHI-1 

co YCJIOBHTe Ha rrpRMeHa Ha necnn~H­

µ:oT (nOTpOIIIeHa KOJIH'iHHa, speMe Ha 

TpeTapaH:.e, o6JIRK Ha IlpHMeHa H ;o;p). 

IlpoMeHaTa Ha KOHQeHTpauHjaTa Ha rrec­
T~HAHTe CO apeMeTO MO)Ke µ;a ce npeTCTaBJil 
co CJie.I{HaTa paaeHKa: 

C = C e ·kc 
' 0 

Ka,qe C
0 

e no'IeTHaTa KOHI~eHTpa~ja ua nec-

T~HAOT, c, e KOHf(eHTpan;IrjaTa IIOCJie HeKoe 
speMe t, a k e KOHCTaHTa Ha 6p3HHaTa Ha 

pacnafaaeTo Ha necr~oT. 
Ilopaµ;1:1 HHBHaTa cra6IDIHOCT, nepMaHeHT­

Ho ce rrpanI HHBHaTa npncyrHOCT BO KOilHeH-

TllTe H BO}:(eHHTe eKOCHCTeMH. IlecT~i;mHTe 

ae caMo illTO ce necHO aKyM)'JIHpaaT, TYKY H 
ce aKTHBHO TpaHccpopMHpaaT npa MeTa6omn­

MOT, Il!TO }:(OBe;iwaa AO nojaBa Ha HHBHH MeT­

afülJIBTH BO BOAaTa. EHJJ;ejK:H necao ce pac­
TBopyaaaT BO MaCTHTe, THe ce AllCTpH6y11paaT 

BO MaCHOTO TKHBO Ha BOAem1Te H ;i:wynITe 

)K.HBH opraHH3MH. TaKa Ha npHMep, HeKoa 

BOAeHH opraH.H3MH MmI<aT }:(a co;i:w)KaT OXII 
BO KOB,QeBTpar(HH 10.000 nam IlOI'OJieMH 0).:( 

KOHQeHTpa~aTa Ha HCTHTe BO BOAaTa. 

Bo rpynaTa ea opraeoxrropmr neCTHI(~H 

nafaaT CJieAH.HTe COCAHHeHHja: JIHH}:(aH ( g­

.,2,3,4,5,6-xeKcaXJiopou;iumoxeKCaH HJID. g­

tlCH), a-HCH, b -HCH, p,p'-DDT [l,l,l­

rpHxnopo-2,2_,-6Hc-(p-xnopocpeHHJI)eTaH], 

p,p'-D DE [1,l-,qaxnopo-2,2,-6ac-(p-xnopocpe­

HBJI )enmea] H p,p'-DDD [l,1-AHXJIOpo-2,2,-

6.Hc-(p-XJiopocpeH.EIJI)eTaH] (Keller 1979) . .llirn­
)IaH e CHHTeTH'!KH µ:o6HeH XJIOpHpaHH neCTH-

1\HA, a ):{pynne ]:{Ba CTepeOH3HMepa (a-HCH, 
} -HCH) ce Bye IlpOH3BOAH Ha JIHH;qaHOT H ce 

l apaKTepK3KpaaT CO peJiaTRBHO BHCOKa 

pHCYTHOCT BO eKocpeµ:HHaTa (Howard 
P.H.1991). p,p'-DDE H p,p'-DDD HacTairyaaaT 

npa xeMHjCKBTe TpaHccpOpMar(HE Ha npBHOT 
CHHTeTlitiKH AOfürne necnn:~H;q-p,p'-DDT. 

(Malaiyandi et al. 1982; Malaiyandi & Shah 1984). 
l.I,enTa aa oBoj TPYA e ;qa ce npoHajµ:aT 

onTHMaJIH.HTe yCJioBH 3a racaoxpoMaTorpacp­
CKa (rx) aaaJIH3a, O;qHOCHO ;qa ce HCilHTa BJIH­

j aHe:eTO Ha eKCTpaKU;.0.0HOTO cpeµ:CTBO Bp3 

KOHL\eHTpar(Hj aTa ea racHoxpoMaTorpacpcK.H 
OApe,qeHHTe pe3BAYH op; cneµ:RHTe OXII: 
HCH,JIHHp;aH,xenTaxnop,anµ;paH,xenTaxno­

penoKcUA, a- H p -eHµ:ocympaa, p;HeJI;i:q>Iiœ H 

,l]JJ.T, H TOa BO IIpHMepOI~BTe Ha Bop;a 3a IllleH>e 

oµ: Kpa1beao H HeroBaTa oKomœa (C,p6nja, 
JyrocnasHja). 

EKCnEPMMEHTAnEH~En 

nop.roTOBKa Ha npV1Mepo4111Te 
11crrnTyaaHH ce npHMepoqn Ha BOAH 3a 

nReH>e 3eMeHH oµ: µ:se IlOBpillHHCKH upnHH 
CTaRHI(H, KOH ce HaofaaT Ha pa3Jlll1llm arpo­

KY JITYPHll noK~HH: )l(utJ.KO none li Koaape­

BO, BO füm3HHaTa Ha Kpa1beBo. IlpsaTa e xy­
MHHH3.Hpaaa, necKOBHTa a rmmosHTa µ:o 7 
MeTpH AJia6oqenaa oµ; Kaµ:e rroTeKHyaaaT 
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IIO)l;3eMHBTe BOµ;R. IlpHMepOQRTe ce aHaJIH3-
HpaHH TpH naTH BO TeKOT Ha 1998 fOAHHa, BO 

pa3JIH'iHH apeMeHCKR nepHOAH. 

KaKo eKcTpaKl.VIOHO cpeTCTBO ce yno­

Tpe6eHB Tpe: pa3.JIHlllill aenonapHH pacrBo­

pyaatra: MeTHJieHXJIOpUA, H-XeKCaH H neTpon­

eTep (Chan & Afghan 1982). EKCTpa.KTRTe noc­

ne HcnapysaH>eTo µ:o cyBo ce paCTBapaaT BO 



BmrjaHHe Ha eKCTpaKqHOHOTO cpeACTBO Bp3 KOHU;e1ITpan;ujaTa Ha opraHOXJIOpHllTe ... 

H-XeKcaa, no CTaffAapAHaTa USA EPA 608 Me­
TOAa H KO~eHTpaf\HHTe Ha pe3ep;y11Te OA 
OXII ce op;pe)zyBaaT racao-xpoMaTorpacpcKH 
(APHA 1985 e Clesceri L. Y. 1992). 

CuTe Kop11cTeHH xeMUKanua ce co p.a. 
'IJHCTOTa. 

r acHoxpoMaTorpacpcKa aH am13a 
3a OApeizysaaeTo ua pe3HJzyHTe OA OXII e 
ynoTpe6eH raceH xpoMaTorpacp (fX) 85000 
Perkin Elmer co CTaKJieaa KOJJOHa u ECD J:{e­
TeKTOp (Grob 1982). fX rH HMa CJJeAHHTe Ka­
paKTepHCTHKH: 

- TeMIIepaTypa Ha KOJIOHaTa: 230 °C; 
- TeMIIepaT}'Pa Ha HHeKTopoT e: ECD ;I(e-

TeKTopoT: 280 °C; 
- fac HOcaq: a30T; 
- Konoaa: cTaKneea co p;omKBHa 2M, 

HanonHeTa co OP 1,5, SP 2250 + SP 
2401; 

- Bo.rryMeH aa HHBI.U1pae110T npHMepoK: 
1 ml. 

- CTaHAap;I(HHTe paCTBOpH ea TeCT cyn­
cTa~Te ce co 'illCTOTa op; 95,5% p;o 
100% (EPA-MD 8). 

PE3Y nT AT"1 "1 A"1CKYC"1JA 

Hp;earncpHKawrjaTa u KBaHTI1TaTHBHOTO 
op;pe;I(yBaEbe Ba pe3HAYHTe 0):( OXIl BO ciue 
HCITHTYBaHB rrpHMepo~u e Bpmeea no MeTo­
p;aTa Ha eKCTepeH CTaHJ:{apA, CO npHMeHa Ha 
TpH eKCTpaKl.UlOHH cpeTCTBa: MentneHXJIOPBA, 
H-xeKcae K neTponeTep. 

,[(o6aemue Bpe;I(HOCTH Ha 0Xil OA 23 
MapT 1999 fOAHHa (rrponeT) BO BO;I(aTa 3a 
nHeae OA JIOKa~e: )lU{qKo none o KoHape­
so ce J:{a;I(eHH BO Ta6. 1, a rpacpKqKe npuKuca­
HB Ha Cn. 1: 

Ta6. l.KOHl\eHTpaizytOHH Bpe;I(HOCTH aa oprauoxnopa11 aecrHf\HAH (mg·cm·3) BO BOAaTa 3a 
nHea.e OA 2KH'lKo none e: KoaapeBo O;I(pe;I(eHH ea 23.03.1998 roABHa. 

Tab. 1. Concentration values of organochlorine pesticides (mg·cm-3) in drinking water of Zicko pole 
(a) and Konarevo (b) determined on 23.03.1998. 

OpraHoXJiopHH )i(HqKo none KoHapeso 

nec-rm:~~e 

MernneH- H-XeKCaH ne-rpo- MeTHJieH H-XeKcaH ne-rpon-
XJIOPHJ{ neTep XJIOPH.A eTep 

1 HCH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

2 JlHHJ{aH 0.0188 0494 0.0190 0.0499 0.0389 0.0341 

3 Xemaxnop 0.1237 0.1219 0.0976 0.1872 0.2216 0.1594 

4 MAJ>HH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

5 XenTaxnop- 0.0681 0.0000 0.0000 0.1277 0.0687 0.0000 
enoKcan 

6 a-e~ocympa.H 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

7 AHaJIJq>llH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

8 ~-e~ocympaH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

9 .Il.UT 0.0318 0.0000 0.0218 0.0000 0.0000 0.0000 

BKynHO 0.2424 0.2169 0.1384 0.3648 0.3292 0.1935 
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E. CrojqeBa PaAOBaHOBHK H ,[(. MapHHOBHK 

Cn. 1. rpacpHllKH IIpHKa3B Ra KO~eHTp~OHHTe BpeWIOCTB OA opraHOXJIOpRHTe ne~ 
(mg·cm·3) BO BOAaTa 3a DBeH>e OA )l(Hqxo none (a) H KoaapeBo (6) OAPeAeRH Ha 
23.03.1998 rOA. 

Fig. l. Graphie of concentration values of organochlorine pesticides (mg·cm·3) in drinking water of 
Zicko pole (a) and Konarevo (b) determined on 23.03.1998. 
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Co cnope;izysatt>e Ha A06HeRHTe speAHOC­

TH OA ABeTe pa3JIB'lllTH arpOK)'JITYPHH JIOKa­

QHH MOXe µ:a ce B~H AeKa KO~eHTP~BTe 
aa pe3H]zyHTe aa OXII BO BOAaTa 3a nBef:be OA 

KoHapeeo ce 3roJieMeBH oµ; om1e, µ:o6HeRH BO 

Boµ:aTa 3a ITHeH>e oµ; )l(uqKo norre u Toa 3a 

0,0551 mgcm·3, KOra eKCTpax:qejaTa e H3Bpmeea 

co neTPOJieTep, 3a 0,1123 (mgcm·3) Kora ce eK­

crpaxe:paHH CO H-XeKCaH, H 3a 0,1224 mgcm-3, 

KOra eKc-rpaKI(BOBOTO cpeµ:CTBO e MeTHJieH­

XJIOpHµ:. ÜBHe pe3yJITaTH ce IIOCJleµ:Hl\a' OA 

pa3JIH'IHaTa KOHTaMHHBpaHOCT ea HCITBTyBa­

HHTe QpilHH CTaHHQH, KaKO no~e;l{HQa OA 

pa3JIB'iHaTa npBMeHa aa .arpo3amTHTBHTe 

cpeµ:CTBa BO JIOK~ ~o IIOJie H Koeap­

eso. Mcro TaKa, O'lllrJieAHO e µ;eKa aajeecoKH 

KOHQeHTpaQBOHB Bpeµ;HOCTB 3a ÜXI1 Ce 

µ:ofüœaaT Kara eKCTpaKI\HjaTa ce H3Bpmn co 
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MeTHJieID:JIOPHA, a HajHHCKH KOra ce ynoTpe-

6H neTpOJierep, KaKO eKCTpaKfUIOHO cpeµ;cT­

BO. 

IlpaTeea e npoMeHaTa aa Ko~eHTP~­

BTe o.n: HCIIHTYB3HBTe pe3BAYB BO TPH 

pa3mrnm epeMeHCKH nepBoµ:H: 23 MaPT (npo­

rreT), 17 jyae (neTo) B 29 ceIITeM6ap (ecee) BO 

TeKOT Ha 1998 rOµ:HHa, CO QeJI µ:a ce HCIIBTa 

BJIHjaeHeTO Ha BpeMeHCKHTe npHJIHKH 

(Ao:>KAOBHTe B µ;pyn:1Te naµ:aBBHB) KOB .n:o­

Be;izysaaT .n:o pa3'JIBl{}la AHCTpH6YQHja Ha pe3e­

eyere oµ: oxrr BO BO)'.:(aTa 3a nBeEbe. Bo Ta6. 2 
H 3 ce )'.:(aµ:eHH µ:06BeH11Te KO~eHTpa~OHH 

BpeAHOCTB Ha ÜI1X OA 17 jyRH H 29 CCIITeM-

6ap 1998 ro.n:e:ea BO Boµ:aTa 3a IIBeH>e op; 

JIOKaQBHTe: )Ke:qKo norre e: KoeapeBo, a 

HHBHHTe rpacpHt!KH npeKa3H ce µ:aµ:eHH Ha CJI. 
2e3: 



Bmrjaime Ha eKcTpa.KI(HoHOTO cpep;cTBO Bp3 KOHD;eHTp~jaTa aa opraHoxnopmTe ... 

Ta6. 2. KoaQeHTpan;HoHH Bpe;u;HOCTH Ha opraHoxnopHB neCTHl.l;H;D;H (mg·cm·3) BO BOAaTa 3a 
nHeH>e op; )l{x'tJKo noJie H KoHapeBo op;pep;eHH aa 17.06.1998 rop;uHa 

Tab. 2. Concentration values of organochlorine pesticides (mg·cm·3) in drinking water of Zicko pole 
and Konarevo determined on 17.06.1998. 

OpraHoXJiopHll )i(Hl{J{o none Ko&apeBo 

ne cr~ 

MeTHJieH- B-XeKCaH ne-rpon- MeTBJICH H-XCKCaH ne-rpon-
XJIOPHA eTeo XJIODH.ll eTep 

1 HCH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

2 JlHHAaH 0.0000 0.0000 0.0725 0.0000 0.0000 0.0971 

3 XenTax.nop 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

4 ~pHH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

5 Xennoo10p- 0.0000 0.0000 0.0000 0.0158 0.0687 0.0000 
enOKCHA 

6 a-eH,nocympaH 0.0000 0.0000 0.0000 ·0.0000 0.0000 0.0000 

7 }lHaJIApHH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

8 13-eH,nocympaa 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

9 MT 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Bxymm 0.0000 0.0000 0.0725 0.0158 0.0000 0.0971 

CJI. 2. rpacp.H'IKR llpHKa3.e Ha KOHD.eHTpall;HOHHTe BpeAHOCTH op; opraHOXJIOpHBTe necnn~H}J;H 
(mg·cm-3) Bo BOp;aTa 3a 1me11>e op; )KH'IKO none (a) a KoaapeBo (6) op;pep;eHH Ha 
17.06.1998 rop;. 

Fig. 2. Graphie of concentration values of organochlorine pesticides (mg·cm-3) in drinking water of 
Zicko pole (a) and Konarevo (b) determined on 17.06.1998. 
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E. Crojqeea P;moealIOBHK H n. MapHBOBHK 

Ta6. 3. KoH~eHlp~OHB epegHOCTH Ha opraHoxnopHH neCTHI.~H~ (rng·cm·3) BO so~aTa 3a 
m1e1:Le OA 2Kli11Ko none u Kouapeeo ogpegeBH Ha 29.09.1998 rogBBa 

Tab. 3. Concentration values of organochlorine pesticides (mg·cm·3) in drinking water of Zicko pole 
and Konarevo determined of29.09.1998. 

OpraeoxnopHB X1NKonone Kouapeeo 

neCTHI(HJ(H 

MeTHneH- H-XeKCBH neTPOJI- MenureH H-xeKCaH neTPon-
xnooHJ{ eTep xnopim erep 

1 HCH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

2 IlHHAaH 0.0150 0.0390 0.0000 0.0391 0.0411 0.0000 

3 XenTaxnop 0.1407 0.1168 0.1512 0.2353 0.1611 0.1880 

4 AJI,npHH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

5 Xemaxnop- 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
enOKCHA 

6 a-eHAocympaH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

7 naan~pHH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

8 ~-eH~ocyncpaH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

9 MT 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

BK}'JlHO 0.1557 0.1558 0.1512 0.2744 0.2022 0.1880 

CJI. 3. rpacpH'IKH rrpmca3H Ha KOln~eHlp~OHHTe BpegHOCTR og opraemmopHHTe necT~H 
(mg·cm·3) so BOAaTa 3a im:ea.e og )KHtJ:KO none (a) H KoHapeso (6) ogpeAeBH Ha 

29.09.1998 rog. 
Fig. 3. Graphie of concentration values of organochlorine pesticides (mg·cm3) in drinking water of 

Zicko pole (a) and Konarevo (b) deterrnined on 29.09.1998. 
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Bmrjrume Ha eKCTpa.KI(HoHoTo cpe;qcTBo Bp3 KOHD;eHTp~aTa aa oprasoxrropmITe ... 

AttaJIH3aTa Ha ;qo6HeHHTe pe3ynTaTH 
IlOKax<:a ;qeKa HajrorreMH KOH~eHTpa:QJilH Ha 
pe3HAYHTe oµ; 0XI1 BO HCIIlilTyBaHHTe IlpH­
Mepo~ Ha Boµ;a 3a nHea.e ce Haj;qeHH BO npo-

JieT (23.03.1998 roµ;.) H TOa Kara.ce KOpHCTH 
MeTHJiemmopHp; KaKO eKCTpaKqHOHO cpeµ;­
CTBO (CJI. 4). 

CJI. 4. rpacpll'nGI npliKa3H Ha KO~eHTpaqe:OHHTe Bpep;HOCTH 0):1; opraHOXJIOpHHTe neCTH:Qll)J;li 
(mg·cm·3), eKcrpaxHpamI co MeTliJieaxnop~, BO Bop;aTa 3a DHefbe op; )KirqKo none (a) li 
KoHapeBo (6) op;pe;a:emI 23.03.98., 17.06.98. H 29.09.98 ro;q. 

Fig. 4. Graphie of concentration values of organochlorine pesticides (rng·cm-3), extracted with 
methylenechloride, in d.rinking water of Zicko pole (a) and Konarevo (b) determined on 
23.03.98., 17.06.98. and 29.09.98. 
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AKo ce cnopep;aT aajµ;eHn:Te Ko~eHTpa­
~HOHH Bpeµ;HOCTH oµ; rrponeTTa H eceHTa 
o•:urrneµ;Ho e ;a:eKa HCTHTe ce 3roneMRJie 3a 
0,0867 mg·cm3 BO JioKa~HjaTa JKHqKo none li 
3a 0,0904 rng·cm·3 Bo noKa:QHjaTa KoHapeBo. 
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111111 

CV1 

CllX 

HajsepojaTHO, KaKo nocneµ;H:Qa oµ; 3rone­
MeHHTe nponeTHH AO~OBH H CJIIIBaFbeTo Ha 
ÜXIl npeµ; ce, BO peKaTa 116ap, KOja e rJiaBeH 
B3Bop 3a aoµ;a 3a nHea,e Bo oBoj µ;en op; Cp6a­
ja. 

3AKnY"401..\H 
Bo HCilHTyaaHHTe npHMepO:QH Ha BO)'.(a 3a 

nn:ea.e oµ; ABeTe arpoKyJITYPHH JIOKarwu: BO 
OKOJIHHaTa Ha KpaJI>eao, Cp6Hja ce ;qeTeKTe:­
paan CJI.e)J;HIITe pe3H)zyH oµ; oxn JIHHµ;aH, xen­
TaH, xenTaxnopenoKCH)];, p-eH;a:ocyncpas e: MT 
o;a: noKa"QHjaTa )Kn:qKo none, 1:1 .mm;a:aH, xen­
Taxnop, xenTaxnopenoKcH;a:, a- H b- eH;a:ocyn­
cpaH e: ):{Ben;a,pHH o;a, noKa~e:jaTa KonapeBo ao 
panFrmTH KOH:QeHTpaqe:oHH Bpe,n;HOCTli. Pa3-

JIHKHTe BO ;a:o6HeHHTe Bpe;a:HOCTH ce rrocm~;a:e:­
:Qa o;a: pa3mr<maTa npHMeHa Ha arpo3aIIITHT­
HHTe cpe;a:crBa BO HcnHTyaaHHTe arpoKyJITyp­
HH JIOKaqHH, KaKO HOA apeMeHCKJITe nplUill­
KH BO HCimTysaHHTe BpeMeHCKH nepHO;a:H BO 
TeKOT Ha 1998 ro;a:HHa. 

Co rrpHMeHa ua TpHTe pacraopyBallll: Me­
THJieaxnopap;, H-xeKcaH a neTpoJieTep ce 
µ;oafa AO uajµ;o6pOTO eKCTpaK:QHOHO cpe):(-
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E. CTojqeBa PaAOBaHOBHK H .IJ.. MapHHOBHK 

CTBO-MeTHJieHXJIOpH)'.(OT npH racao-xpoMa­
TOr pacpcKOTO BCilHTyBatbe Ha pe3H~Te on 
OXII, KOH 6H Moxerro .[{a ce KOpecm 3a auan­
H3a Ha QXIl BO p a3JIHtUl.B npBMepoI(H. 

B p3 OCHOBa Ha )'.(06HeHBTe pe3ynTaTH 
MO)f(e na ce 3aKJiyqH neKa KBaJIBTeTOT Ha BO-

naTa 3a nHefbe ao KpaJbeso H aeroBaTa oKo­
nHHa e BO cornaCHOCT CO npOIIHDiaHHTe CBeT­
CK.H npoimca, o)'.(Hocao onp eneHHTe Kom.-eH­
TPa~ ua noeAUHatfB.HTe pe3HJzyB on oxp ce 
non MaKCHMaJIHHTe )'.(03BOJieHH rp~. 
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SUMMARV 

Organochlorine pesticides represent the most important micro pollutants for aquatic ecosystems due to 
their persistance in the environment and the absence of adequate agricultural treatments. 

In this study was investigated the concentration of organochlorine pesticides in tpe drinking water was 
done of two different agricultural localities in Serbia (Yugoslavia), near Kraljevo (Zicko pole i Konarevo) 
during 1998. The samples were extracted with three aprotic solvents: metbylenecbloride, n-hexane and petro­
leum etber and were analyzed gas chromatographie witb capillary column and ECD accordance with USA 
EPA 608. 

The investigation shows tbat the best results are obtained when methylenechloride are used as extraction 
agens. The concentration of isomers ofHCH, DDT, lindane, aldrine, dieldrine, beptachlorine and heptachlo­
roepoxide, a- and p- endosulphane in investigated samples are within norms of currently applied US EPA 
Standan;ls (0,2424-0,3648 mgcm-3). The obtain results reveal that investigated drinking water is safe and 
suitable for consumption. 
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