YHUBEP3UTET Y HOBOM CAlY

TEXHOJIOIIKHA ®AKYJITET

MN3BEIITAJ O ONEHU JOKTOPCKE JUCEPTAIIUJE

Hapa I'paxoBau, AUIJI. MHK. TEXHOJIOTHje- MacTep

HOJAIIM O KOMUCHUIN

JlaTym u opTaH KOjH je IMEHOBAO KOMHCH]Y

21.10.2016. romunae, Ha 34. cenauin HacraBHo-HaydHoTr Beha TexHONOmMKOT Qakynrera YHUBEP3UTETA Y
Hosowm Cany.

CacraB KOMHCH]j€ ca Ha3HAKOM MMEHA U IIPe3WMeHa CBAKOT WJIaHa, 3Bamba, Ha3MBa YK€ HaydHe 00J1acTH 3a

KOjy je n3abpaH y 3Bame, aTyma n30opa y 3Bame W Ha3WB (DaKylnTeTa, yCTAaHOBE y KOjOj j€ UJIaH KOMHUCH]e

3aIl0CIICH:

e Jlp Cuexana Kpapuh, noment, Texnomomko-mmkemepcke xemuje, 16.07.2012., TexHomomkn
¢dakynrer HoBu Can, YHuBepsutet y HoBom Cany, npencentux;

e JIp 3Bonumup CyTtypoBuh, penoBan npocgecop, [Ipumemene n maxemepcke xemuje, 23.01.2003.,
Texuaonomxu ¢axynrer Hosn Can, Yausepsuter y HoBom Cany, MeHTOD;

o JIp Aukuna Konanh-IlInuka, HayqHu caBeTHUK, [ eHeTHKa U OIIeMembBame Ombaka, 17.12.2014.,
Wucruryr 3a parapcrso u nosptapcrso, Hosu Can, unaH.
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MOJAII O KAHJIUJIATY

Nwme, nMme jeTHOT pOINTEIha, TPE3UME:
Hapna, JIyka, (pol). Ocrojuh) I'paxoBait
Jatym polhema, ommTHHA, pKaBa:
22.07.1980., Ehenbichl-Reutte, Ayctpuja

HaszuB (akynarera, Ha3UB CTYAUjCKOT Mporpama JIHUIUIOMCKHX aKaJleMCKHX CTyIWja — MacTep M CTEYCHHU
CTPYYHH HA3UB

Texuaomnomxu ¢axynrer Hosn Can, Yausepsuter y HoBom Cany, KorTpoa xBanurera, MacTep HHKEHED
TEXHOIIOTHje

lNognaa ynrca Ha JOKTOPCKE CTYAMj€ M Ha3WB CTYIUJCKOT IIpOrpaMa TOKTOPCKUX CTYIHja
2009, ITpexpaMOEHO HHKXEHEPCTBO

Hasus daxynrera, Ha3uB MarucTapcke Te3e, HaygHa 00JacT u JaTyM og0paHe:

Haydana 001acT 13 Koje je CTe4eHO akaJeMCKO 3Bamhe MarucTpa Hayka:
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HACJIOB JOKTOPCKE JTUCEPTAILIUJE:
IIpaheme ocTaraka cynpoHIIypea y 3eMIBHIUTY y PEATHIM YCJIOBHMA IIPUMEHOM BHCOKO-
IIPUTHCHE TEYHE XpoMaTorpaduje’




IV  IOPEIVIEJ JOKTOPCKE JUCEPTAIIMJE:
JIokTopcKa aucepTaryja AU HHXK. TeXHoJoruje- Mactep Hame ["paxosaly je TperienHo U jacHO M3JI0KeHa
y CelaM MOorJIaBJba:
1. VBox (ctp. 1-3),
2. Teopujcku neo (ctp. 4-73),
3. llwb uctpaxkusama (ctp.74-75),
4. ExciepumeHTasHu 1eo (cTp. 76-90),
5. Pesyaratn u quckycuja (ctp. 91-136)
6. 3akspyqak (ctp. 137-139),
7. JIutepatypa (ctp. 140-161).

JlokTopcka nucepranyja Hamucana je Ha 161 ctpanm A4 ¢opmara, caapxku 54 cimmke, 34 Tabenme m 299
JUTEpaTYpHUX HaBoja. Ha moderky cy maTe KJpydHE NOKyMEHTAIlMjcKe MH(pOpMaIHje ca KPTaKkM H3BOJOM Ha
CPIICKOM M €HIJIECKOM jE3UKY.

\4 BPEJHOBAILE HOJEANMHUX JEJTOBA JOKTOPCKE IMCEPTALMJE:

HacnoB JOKTOpCKE mHUCepTalje je jacHO W Tperm3HO (GOpMYIHCaH, OJpaxaBa TEKCT W CajpiKaj
HCTPAKMBAEbA.

VY VBoay ayrop ykadyje Ha 3Hadaj mpahema MpOCTHpama MEeCTUIMIA, ca MOCEOHMM OCBPTOM Ha OCTATKE
cyndponmtypea (CY) xepOurmma. Y 1uiby NMpEBEHIMjE HEMOXKEJbHUX edekara Mo JbYACKO 3ApaBJbe, )KHBOTHY
CpeuHy, Kao U Mocieauia Koje Mory u3azBaru ocrai CY xepOulmaa CBOJUM KpETameM O] MECTa MPUMEHE JI0
MO/I3eMHE, OJTHOCHO TOBPILIMHCKE BOJIE HABE/ICH je 3Hauaj oApeljuBama bUXOBUX OCTATAKa Y 3eMJBHUIITY.

Teopujcku aeo0 aricepTaIije caapKu JeBeT nenoBa. KaHauaaTkimba Hajiipe e O IECTHINIMA | BUXO0BO]
KJTacU(UKAINjH, HCTHIYNN IONeNTy MeCTHIHAA IpeMa BIX0BO] HAaMEHH, M J1aje KpaTak Iperiie TOKCHKOIOMIKIX
nojmMoBa. Jlasbe, ayTop rOBOpH O MapaMeTpruMa M IporecuMa Koju opelyjy CynOuHy MEeCTUINIA Y 3eMIBHIITY U
UXOBY MOCTOjaHOCT M MTOKPETJBUBOCT, IOK Y APYTOM Jielly ayTop HaBOAHM Ja CyIOHMHA MECTHLHIA Y 3EMJBUIITY
3aBHCH, KaKo OJ KapaKTEpUCTHKa MECTHUIMIA M 3eMJBHINTA, TAaKO M Of KiIMMarckux Qakropa. Y Ttpehem memy
nornasba TEOpHjcKU 710 ayTOp TOBOPH O XepOMIMANMA, HBHXOBOj MOJCIH Ha OCHOBY JIENIOBama M Kapakrepa
JIejCTBa, IOK y YETBPTOM NIy KaHIUIATKUba oceOHO oOpaljyje cyndoHmtypee. Y 0BOM TOTJIaBJbY U3HETH CY U
JeTepaTypHu TOJAalM KOjH VKa3yjy Ha u3y3eTaH 3Hadaj cyindoHmIypea, Koje Cy omabpaHe Kao MpeaMer
HCTpaXXnBama OBE JOKTOPCKE aucepTanuje. 300T HCIobaBama PE3AYATHOT edhekTa, CyIpOHNITypee PEACTaBIbajy
PH3HK 3a Hape/He IUIaHKpaHe oceTbuBe yceBe (mehepHa pema, CYyHIIOKPET, MaxyHapKe U JIp.), & Y 3aBUCHOCTH O]
KapakTepUCTUKa 3eMJBHINTA M KIMMATCKUX yclioBa. KaHmunmaTkuma je jgajga HCIprad mperites 3Hadaja CY-a
ykasyjyhn Ha moTpedy BUXOBOT ofpehuBama y 3eMJbUINTY. Takole je Jar merasbaH mperiesn 10 caja KopumheHnx
WHCTPYMCHTATHUX MCTOHAa 32 IbUXOBO KBAJIMTATUBHO M KBAHTUTATHUBHO OIIpehI/IBaH)C, ca MoCeOHNM OCBPTOM Ha
TeUHY Xpomarorpadujy, ¥ IMpHIpEeMy y30paka Koju canpxe ocratke CVY-a y 3eMJpHIITY. Y OBOM IIOIJIaBIbY
KaHTUIaTKAha j€ TIOCBETHJIA 3Haua] MHUKpOTATacHO] €KCTPaKIHjH, METOJN Koja ce 300T CBOjUX MPETHOCTH CBE
BUIIIE TPHUMEHYje Yy aHAIUTHYKE CBpXe. [locneqmu [1e0 OBOI IOMNIaBjba 0aBH CE TEOPHjCKHUX OCHOBaMa
xpomarorpad)ckux MeToJa, ca TOCeOHHMM OCBPTOM Ha BHCOKO-IPUTHCHY TEYHY Xxpomatorpadujy, kao
HajIpIMEH-CHA] Y aHATNTHIKY TEXHUKY Y aHaim3u octataka CVY.

Ha ocHOBY npoydeHe U cHCTeMaTH30BaHe JUTepaType, KaHANAATKIbA je Omna y MoryhHOCTH 1a aHanu3upa u
oOjacHN moOMjeHe pe3yiTaTe M Jla X YHOPEIOH ca pe3yiaTaTHMa APYrux ayropa, KOju Cy paauid Ha CIMYHO] WIN
HCTOj IPOOIEMATHIMN.

VY mornmaBby UMb MCTPAKHBAKA KAaHANAATKUGA NCTHYE J1a je OUIYYCHO Ja Ce y OKBHPY OBE JOKTOPCKE
JIUcepTalije HCTpaXHBamka ycMepe Ha pas3Boj Merone 3a onpehuBame caapikaja ocraraka cyiadoHMIypea
XepouIuIa y y30pipuMa 3eMJbHUINTa TIPUMEHOM BHCOKO-TIPHTHCHE TedHe Xpomarorpaduje ca UV gerektopom ca
HmoMm auona (HPLC-UV-DAD) kao W BHCOKO-TIPUTHCHOM TEYHOM XpOMATOrpapHujoM ca MACEHHM JETEKTOPOM
(HPLC-MS-MS) 3a motpebe 0OCeTIFUBHjUX, CENEKTHBHIJUX W Ta4HHjUX oxpehuBama CY. Kanmnnatkuma y 0BOM
MOTJIaBJby HaBOMW na he MCTpakuBama y OKBHPY OBE IHCEpTalHje OOYXBATUTH WM JAehHUHUCAEmE OnroBapajyhier
MOCTYITKA MPHUTIPEME y30paka 3eMJBHINTAa W TpednIihaBama eKCTpaKkTa MPHUMEHOM eKCTpakIMje Ha 4YBPCTOj (a3u
(SPE) xao n onpehuBame cagpkaja ucnutuBannx CY y pealHHM Y30pHIHMa 3eMJBHINTA ONTUMI30BAHOM METOIOM
Teune xpomarorpaduje ca UV-DAD nerexropom. IpumenssuBoct n uctnpasHoct HPLC-UV-DAD wmerone he ce
MIPOBEPUTH aHATM30M onabdpanux y3opaka ca HPLC-MS-MS. Iocrojanoct ncnntuBanux CY y 3emspumTy he ce
MIPATHTH NPH PEATHAM KIMMATCKIM YCIOBHMA Y ojpel)eHOM IepHony.




Ha ocHOBY m3HETOT MOKE Ce KOHCTATOBATH A je IMJb NCTPAXHBamkba jaCHO M IPEIW3HO JeHHICAH U /1a He
oxacrtyna o ¢popmynanuja garux y [IpujaBu TOKTOpCKe ArcepTaImje.

ExcnepuMeHTAJIHH €0 OIMMCYje TIOCTaBKYy OTJieNla y MOJbY M JIabOpaTOpHjH 3a WCIHATHUBAKE ITUCHITAIN]C
(pacumama) UCIUTUBAHKX CYJAQOHMIIypea y 3eMJbHITY. Jlajbe, ayTop 1aje mperiiea CTaHIapJAHuX MeTojaa Koje cy
kopumhene mpu onpehuBamy (QHU3NIO-XEMHjCKHX KapaKTepHUCTHMKA 3eMipmmTa. Cleid OmHuC TOCTaBKe
eKCIIepUMeHTa y IMJbY ONTHMH3AIlMje TOCTYIKa TMpUIpEeMe y30paka 3a aHauu3y KOju o0yXBaTa EKCTPAKIIH]jY
cyndoHmIypea U3 3eMJBHINTA U NpednnIhaBame JOOWjeHNX eKCTpaKaTa MPIMEHOM eKCTpakKIrje Ha YBPCTO] (asH.
Jlasbe ayrop HaBOIW ONTHMAaNIHE ycBOjeHE ycioBe aHann3e CY BHCOKO-TIPHTHCHOM TEYHOM XpOMaTorpadujoM y3
nmerekijy UV meTekTopoM ca HH30M JAHOJa M TaHAEM MaceHOM crekpomerpujoM. Crenu TNpuKa3 HadylHA
OIIpChI/IBaH)a OCHOBHUX AHAIWTUYKHX IIOKa3aTejba. TAYHOCTH MECTOAEC, T'paHUIC IIGTCKHI/IjC N KBAaHTUTATHBHOT
onpehuBama, NCIPAaBHOCTH IIOCTYIKA MpUIpeMe y3opaka u ucrpasHocTd passujeHe HPLC-UV-DAD wmertone 3a
KBaJIMTAaTHBHO M KBaHTHTATHBHO ofpehnBame ocraraka CY y 3eMJBUIITY.

Pesysnratn M jauMckycuja o0yxBaTajy IIECT IOIJaB/ba. Y MNPBOM IOTIaB/by IPUKA3aHH Cy pe3yJTaTd
WCIHTHBamba (U3MIKO-XEMHjCKUX 0COOMHA 3eMJBHINTA, KOja Cy Omiia 3acejaHa KyKypy3oM U cojoM. Ha ocHOBY
IoOMjEeHNX pe3yiTaTa H3BElIeHO je BeroBO Kiachupame npema nqoMahoj perynaruBu u ogpendama Koje IMpoIucyje
FAO-WRB.

Jpyro mnornasjbe caipKM pe3ylITare HUCOUTHBama onTuManHux ycinoBa paga HPLC-UV-DAD wmerone 3a
onpehuBame U mpaheme ocrataka omabpanmx CVY xepOummna (HEKOCyndypoH, okcacyadpypoH, TpracyadypoH,
TPUOCHYPOH-METHII, TPUTOCYIAPYPOH, puMCYyIPypoH ¥ TpocyiadypoH), a IMTO 00yXBaTa: UCIHUTHBAIE CacTaBa
pacTBapada, cacraBa MOOWIHE (Dase, yCIIOBe rpaaujeHTHe eylnje U n300p TanacHe nyxuHe. [Topen Tora, y okBupy
OBOT MOTJIaBJba MPUKA3aHH CY PE3YATATH UCIUTHBAkA TAYHOCTH AeHHICAHE METO/E, OICEer JIHMHEApHOCTH, Kao
pesynTati onpehuBama TpaHHIlE JCTEKIMje W TpaHWIle KBaHTHTATHBHOT ojpehuBama ucrutuBanunx CY. Ocum
TOra, y OBOM IIOTJIaBJbY IPHKA3aHW Cy pe3yTaTH HCIHUTHBAaka BE3aHW 3a YTHUIQ] MaTpPHKCa 3eMJBMINTA Ha
ocerspuBoct gedpuarcane HPLC-UV-DAD merone npu ongpehuBamy canpikaja ucnutuBaanx CY.

VY tpehem mornaeiby mpHUKa3aHu Cy pe3yITaTH HCITUTHBAKA ONITUMATHUX YCIIOBA Pajia BUCOKO-TIPUTHCHE TEYHE
xpomarorpaduje ca MS-MS nerekropoM 3a MOTpede OCET/PHBHUJHX, CEIEKTUBHHJHX, a THME H TAdyHHUjHX
onpehuBama omabpanux CY. V mupy mnosehama ocersbuBoctd mnpuMemene HPLC-MS-MS Texnunke mpu
onpehuBamy CY HCIUTAH je YTHIA] KOTU3NOHE SHEpTHje 3a IIJbaHe W WACHTHU()HUKAMOHE joHE Kao W HAIlOHH Ha
(dparmMenTopy 3a poauTesbcke joHe (mpekypcop joue). [lopen Tora, nehuHUCAH je OTCcer TMHEapHOCTH U ofpeleHe
Cy TpaHuIle ACTeKITHje ¥ IpaHuIle KBaHTH(HKaluje 3a ogabpane CV.

YerBpro mornaejbe oOyxBaTa BeoMa 3HauyajHe pe3yiaTaTe HCIMTHBaba Be3aHe 3a IPUIPEMy y30paka
semubniTa. Kanmunarkuma je yTBpAMiA Aa je MOCTYHaK MpPUIpeMe y3opaka MPHUMEHOM MHKpoTanaca Ouo
e(pUKacHIj! y OJHOCY Ha ITOCTYIAaK IpHIpeMe IMPHUMEHOM YITpa3ByKa, a Mopen Tora je oMmoryhno moOmjame
PENpONYKTUBHHUJUX pe3yiTaTa aHamm3a u kpahe je Tpajao. Y OKBHPY HCIIHTHBAFK-a BE3aHUX 3a NPHIPEMY y30paKa
MHKpPOTAJIaCHOM EKCTPaKIMjoM YTBphEHO je Ja je cMelna AWXJIOpMeTaH-alleTOHUTPWI (2:1, v/v) 3aKumesbeHa ca
cuphernom kucemmaoM (0,8%, v/v) y3 monmarak ypee (0,3 g) omoryhnna najeehy epukxacHoct npu ekcrpakinuju CY
73 y30paka 3eMJbHINTA. YTBpljeHa je onmTuMamHa TemIeparypa ekcrpakmnuje ox 50°C, Bpeme exctpakuuje ox 10
MHHYTa M OJHOC 3alpeMHHE CMelle pacTBapada W Mace semsbmmTa o | mL g'. JlompuHOC HMCTpakuBamy
M3BEICHNX Y OKBHPY OBE JHCEpPTAIHje OCTBApEH je AeGUHNCamheM BeoMa CeIEKTUBHOT ITOCTYIIaK ,,pedninhaBama’,
OJTHOCHO O71Bajarba HcnuTHBaHNX CY O OCTANMX jeUbelha IPUCYTHIX Y MaTPUKCY 3eMJbHINTA. KaHIunarkuma je
Y Ty CBpXY IIpHUMEHMJIA IIOCTYIIAaK eKCTpaknuje Ha uBpceToj (asu (SPE) u yrBpamia ma je cuiika ren HajehuKacHUjH
ancopOenc. Takohe je yTBpIvIa 1a je cMmema auxjiopMmetaH-aneToH (7,5:2,5, v/v) oMmoryhnia HajooJbe pa3aBajame
ucutuBanux CY o ocTamux jeAnmbema y MaTpUKCy 3eMIBHINTA, KOja Cy MCTO Tako Omia amcopOoBaHa Ha
azicopOeHcy.

Y meroM TOMNIaB/bY TpUKa3aHW Cy pe3ynTaTH onpehumBama caapikaja HEUKOCYAPypoHa, pUMCYI(ypoHa,
npocyndypona u okcacyadypona npumenoM HPLC-UV-DAD wmerose y 3eMJBHINTY TPETUPAHHUM KOMEPIIHjATHUM
dopmymanjama HaBeneHnx CY y pasiuuuTiM J1o3ama (KOMEPIHjaTHO TpenopydeHa 103a, jeqHa Mama 1 aBe Behe
01 KOMEpLHjaJTHO IperopydeHe no3e). [locedHo je OuTHO McTahu 1a cy aHAMM3UpPaHK Y30pIHM 3eMJBHINTA (KaKO 3a
nabopaTopHjcke, TaKo U 3a OTJielie y M0JbYy) OMIIM NCIMTHBAHN OJ] MOMEHTA TPETHparmha 3eMJBHUINTA XepOHITuanMa mna
o momeHTa ox 50 maHa, m TO Ha pazmmautuM ayomaama (0-15 cm, 15-30 cm, 30-45 cm). IIpuMeHIBHBOCT H
nucnpasHoct HPLC-UV-DAD metose je mpoBepeHa aHAIM30M Oa0paHuX y30paka 3eMJBHINTA Y3eTHUX Y MOJbY ca
ontumu3oBanoM merogom HPLC-MS-MS.

VY mectoM moriaBby KaHIUIATKWbA je TpUKazaia JoOujeHe pesyarare aucumarnuje ucrmtuBanux CY y
¢ynkimjn BpeMena npuMeHoMm Mittag-Leffler-oBe ¢dynxmmje. Pesynararn cy mpersieqHo W jacHO NpHKazaHH M
KPUTHYKH IPOJUCKYTOBAHU y CKJIaay ca T0CajalllluM HaydHUM CasHamHMMa.




Ha xpajy pana cy u3BeneHu 3ak/bydl 13 JOOWjEHUX pe3yaTaTa W HHXOBE JUCKYCHje, a KOJU OJroBapajy
MTOCTUTHYTUM IFJbEBUMA JTUCEPTAIHje.

VY nocnenmeM nornasiby JInTepaTypa KaHAnIaTKHEba HaBou 299 pedepeHnn koje cy kopumheHe y nucamy
OBe AWCEpTaIHje U Koje Cy MUTHpaHe Ha YMEIIaH W MpaBwiIaH HadnuH. V300p pedepeHnn je mpuMepeH TeMaTHIN
KOja je mpoyJaBaHa.

VI CIIUCAK HAYYHHMX M CTPYUYHUX PAJIOBA KOJU CY OBJABJbEHU WJIM IPUXBAREHHU 3A
OBJAB/LUBAILE HA OCHOBY. PE3VJITATA HCTPA’KUBAIbA YV OKBUPY PAJIA HA
JTOKTOPCKOJ JUCEPTALIMJUA

M23- Pan y waconmcy mel)yHapogHOT 3HaUaja:

1. Nada Grahovac, Zorica Stojanovi¢, Snezana Kravi¢, Dejan Orci¢, Zvonimir Suturovi¢, Ankica Kondié¢-
Spika, Jovica Vasin, Dragana Sunjka, Snezana Jaksi¢, Milo§ Rajkovi¢, Nenad Grahovac. Determination of
residues of sulfonylurea herbicides in soil by using microwave-assisted extraction and high performance
liquid chromatographic method. Hemijska Industrija, DOI:10.2298/ HEMIND160224039G, in press, 2016.
(SCI: Engineering, Chemical, 117/135, IF: 0,462)

M33 — Caonreme ca Mel)yHapoIHOT CKyIa IMITaMIIaHO y TeTHHHA:

1. Nada Ostoji¢, Tijana Zeremski-Skori¢, Petar Sekuli¢, Simonida Purié, Snezana Jaksié. Degradation of
nicosulfuron in soil. Proc. of the 16th International Symposium on Analytical and Environmental Problems,
SZAB Szeged, Hungary, 28th September, 2009, 219-222.

2. Nada Grahovac, Zvonimir Suturovic, Ankica Kondic-Spika, Petar Sekuli¢, Sanja Lazié¢, Dragana Sunjka,
Snezana Jaksi¢. Analytical method validation for the determination of sulfonylurea herbicides in water
samples by solid-phase extraction and HPLC with diode-array detection. Proc. of the 13™ International
Conference on Environmental Science and Technology (CEST2013), Athens, Greece, 5-7 September, 2013,
cd-edition. [737] 1-8.

3. Sanja Lazi¢, Dragana Sunjka, Nada Grahovac. Sulfonylurea herbicides residues analysis in soil. Proc. of the
20™ International Symposium on Analytical and Environmental Problems, Szeged, Hungary, 22™ September,
2014, 143-146.

4. Sanja Lazi¢, Dragana Sunjka, Nada Grahovac. Nicosulfuron residues in agricultural soil. Proc. of the 7"
Congress on Plant Protection ,,Integrated Plant Protection-a Knowledge-Based Step towards Sustainable
Agriculture, Forestry and Landscape Architecture®, Plant Protection Society of Serbia, IOBC-EPRS, IOBC-
WPRS, Zlatibor, Serbia, 24-28 November, 2014, 329-332.

M34 — Caonmreme ca Mel)yHapoJHOT CKyIa IITaMIIaHO y H3BOY:

1. Nada Grahovac, Zvonimir Suturovi¢, Petar Sekuli¢, Dragana Sunjka, Snezana Jak$i¢. Microwave-assisted
solvent extraction and reversed-phase liquid chromatography with diode array detection for screening
sulfonylurea herbicides in soil samples. Proc. of the Annual MGPR Meeting 2012 and International
Conference on Food and Health Safety: Moving Towards a Sustainable Agriculture, Belgrade, Serbia, 11-12
October 2012, str. 76.

2. Nada Grahovac, Zvonimir Suturovi¢, Petar Sekuli¢, Zorica Stojanovi¢, Dragana Sunjka, Snezana JaksSic.
Trace analysis of sulfonylurea herbicides in soil samples using solid phase extraction and liquid
chromatography with photo diodes detection. Proc. of the Annual MGPR Meeting 2012 and International
Conference on Food and Health Safety: Moving Towards a Sustainable Agriculture, Belgrade, Serbia, 11-12
October 2012, str.78.

3. Nada Grahovac, Zvonimir Suturovi¢, Ankica Kondié-Spika, Petar Sekuli¢, Sanja Lazi¢, Dragana Sunjka,
Snezana Jaksi¢. Dissipation of nicosulfuron and oxasulfuron in soil under field condition. Book of abstracts
8" International Symposium of Pesticides in Food and the Environment in Mediterranean Countries,
Cappadocia (Urgup)/Nevsehir, Turkey, 12-14 September 2013, str. 105.

M64- Caommitemne ca cKyrna HallHOHATHOT 3Havaja MTaMITaHO y U3BOY:

1. Nada Grahovac, Petar Sekuli¢, Tijana Zeremski Skori¢. HPLC metoda za odredivanje sulfonilurea, Zbornik
rezimea radova sa X Simpozijuma sa Savetovanjem o zastiti bilja, Zlatibor, 29. novembar - 3. decembar 2010.
str.137-138.




2. Nada Grahovac, Ankica Kondi¢-Spika, Zvonimir Suturovi¢, Petar Sekuli¢, Dragana Sunjka, Snezana Jaksic.
Ekstrakcija nikosulfurona iz zemljiSta. Knjiga izvoda 6. Simpozijuma "Hemija i zadtita Zivotne sredine
EnviroChem 2013", Vr3ac, 21-24 Maj 2013, str.392-393.

VII  3AK/BYYIHU OJHOCHO PE3YJTATHU UCTPAXKUBAIbBA

1. Pa3BujeHa je Op3a, jeAHOCTaBHA M CEIIEKTUBHA METOJa 33 PYTHHCKO onpehmBame m mpaheme ocraraka
xepouiuna Ha 6a3u cylndoHmIypea (HUKOCYIPypoH, okcacylndypoH, TpHOESHYpOH METHII, TPUTOCYADYPOH,
TpracyapypoH, pUMCYIPYPOH H OPOCYIDYPOH) y 3EMJBHINLY NPHUMEHOM BHCOKO-TIPUTACHE TECYHE
xpomarorpapuje ca UV merektopom ca HuU30M ¢oroocempuBux muoga (DAD). Pazmeajame CVY je
n3BeneHo y3 kopumheme Zorbax Eclipse XDB-C g komoHe.

2. YV mupy neduHHCcama oqroBapajyinx ycioBa aHaIW3e, HCOHUTAH je W AeUHNCAH YTHUIA] Haj3HAYAHIJHX
eKCIepuMeHTaTHAX (pakTopa. YcBojeHHn Cy cienehn ONTHMAHK YCIOBH TPAIHjeHTHE eTylHje: MOOWIHa
¢aza aneronntpui (A) u 0,1% cupherna kucenuna (b), T = 0 mun, 52% A; T =2-2,5 mun, 47% A; T=25-
5 muH, 52% A, pe-eKkBHIHOpalHja 3 MUH, IPH KOHCTAHTHOM TPOTOKy ox 1 mL min™' u Temmeparypu
xosore ox1 25°C. YKyITHO BpeMe aHAI3¢e je H3HOCHIIO 8 MIHYTA, a HEeKTOBaHA 3alPEMHHA Y30pKa je Omma
10 pL. Ha ocHOBY 0/131Ba aHaJIUTHYKOI CUTHANA, HErOBE PENPOAYKTUBHOCTH M JIMHEAPHOCTH, TaJlaCHA
nyxuHa on 240 nm je ycBojeHa kao oaroBapajyha.

3. JloOpa IMHEapHOCT aHATHTHYKOT CHTHAma yrBphena je y omcery caapxaja cvemre CY ox 5-100 mg L' y
mozen cucremy (R = 0,9934-0,9954), kao u y IPUIPEM/BEHOM €KCTPAKTY HEKOHTAMUHUPAHOT 3eMIBHIIITA
(R>= 0,9902-0,9940). YrtBpljeHo je na je yrumaj matpukca 6mo uspakeH (84,11% 3a HHMKOCYI(YPOH,
92,13% 3a oxcacyndypoH, 9125% 3a tpubenypon metun, 86,54% 3a tputocyndypon, 87,14% 3a
TpracyadypoH, 93,72% 3a pumcyndypon u 91,49% 3a mpocyndypoH) Te je crora 3a KBAaHTUTATUBHO
onpehuBame canpikaja CY y y3oprmma 3emspumta npuMeHoM HPLC-UV-DAD metone xopumihena MMC
KaTuOpannoHa KprBa.

4. HpI/I aHaJIM3W CKCTpakaTa HEKOHTAMHUHHPAHOI 3C€MJbUINTA OCTBapCHa je TpaHrnoa KBaHTUTATUBHOT
onpehuBama 3a HUKOCYI(QYPOH, OKcacyapypoH, TPHOCHYPOH METIUI, TPUTOCYI(YPOH, TpHacyldypoH,
pumcyndypon 1 mpocyndypon ox 3,16 pg kg™, 3,40 pg kg™, 3,76 ng kg, 4,13 pg kg, 3,60 pg kg, 3,04
ng kg' 12,97 ug kg, penom.

5. 3a motpebe OCETIJPMBHjUX, CENEKTHBHUjUX W TauyHMjux onpehmBama CY y 3emipHinTy, nepuHHCAHA je
MeToIa y3 NpHMEHYy Te4He Xpomartorpaduje ca TaHIEMCKOM MaceHOM crekTtpoMmeTrpujoM (MS-MS).
HPLC-MS-MS je kopumihieHa kao pedepeHTHa TeXHHKA 3a TPOBEPY pe3ylrTara KOju cy J0OHjeHH
npumenoM HPLC y3 UV-DAD nerekrop. ebwnucanun cy oxaroBapajyhu ycinoBu oapehusama CV.
HajocerspuBuje onpehuBame CVY je IOCTHTHYTO Y3 MPUMEHY, HanoHa (parmenTopa o 120 V, ontuManHa
KOJNM3MOHA EHEprHja 3a ,ujbaHe” joHe m3Hocuna je 10 V 3a TpuOeHypoH MeTHi, puUMCYIQYpoH U
npocyndypon, 15 V 3a tputocyndypor u tpuacyndypor u 16 V 3a HEKOCYI(HYPOH M OKcacyapypoH.
OnTnMarHa KOJTM3MOHA €HEprrja 3a joHe KOju cy KopumheHn 3a uaeHTH(uKanujy m3Hocuna je 10 V 3a
npocyndypoH, 12 V 3a HUKOCYIPYpoH u TpUTOCYAPYpoH, 15 V 3a TpuacyndypoH u TpHOESHYpOH METIIT U
20 V 3a oxcacynpypoH u puMcyiadpypoH. I'panmie nereximje octBapeHe mpumenoM HPLC-MS-MS
m3nocue ¢y 0,163 pg kg, 0,064 pug kg, 0,091 pg kg, 0,065 pg kg, 0,056 pg kg, 0,079 pg kg’ u
0,043 pg kg, 3a HuKocyndypoH, okcacyndypoH, TPHOSHYPOH METHII, TPUTOCYIDYPOH, TpHACYI(yPOH,
puMCcynhypoH U Ipocyid ypoH, peaoM.

6. Jlepunucan je eduKacaH IIOCTYNaK 3a MPUNPEMY Yy30paka 3eMJBHMINTA Yy IUIBY Xpomarorpadckor
onpehuBara CY. HajedukacHuja ekcTpakiHja OCTBapeHa je TNPUMEHOM CMelle TUXJIOpPMETaH-
aneToHuTpHI (2:1, v/v), 3akumiesrene cupherHoM kucenuHoM (0,8%, v/v), y3 momarak ypee (0,3 g / 10g
3eMJbHIITa). [I0CTyIMak MUKpOTAIaCHE ECTPaKIfje Y 3aTBOPEHOM CHCTEMY OMOTYlino je HajooJhe yciIoBe 3a
ekcrpaknujy CV.

7. 'V mupy nznBajama CVY, 13 MaTpuKca eKCTpaKaTa 3eMJBUINTA, IIPUME-CHA je eKCTPaKIIHja Ha 9YBPCTOj ha3u
(SPE) ca cunmka remom xao ajcopoercoM. Hajoospa ehmkacHOCT enynpje ocTBapeHa je MpUMEHOM CMeIle
nuxiaopMmeran-aceton (7,5:2,5, v/v) y3 NperxogHO yKJIamame HHTepPepupajyhux CymTaHiy ca n-
XxekcaHoM. [TOHOBJBHMBOCT pe3yiITara aHanu3a, Kao ¥ BPEIHOCT TeCTa MOBPAaTa MOTBPAWIN CY TOY3/1aHOCT
IPUMECHOT TTOCTYIKa n3iBajama CY.

8. Jledmnncana merona 3a oppehuBame necrmruBannx CY, Kao M pa3BHjeHH ITOCTYIAK MPHIpPEME y30paka,




10.

11.

12.

13.

YCIICITHO je IPUMEHEH y aHAIN3M PealHuX y30paka 3eMJbHIITa. Beoma mo0pe BpeqHOCTH TecTa ImoBpara
octBapeHe npu aHammsu npumeHoM HPLC-UV-DAD Meroze, moTBpauie Cy Ipe CBera HCIPaBHOCT
ITOCTYIIKA IPUIIPEMe y30paKa, a IeJoM 1 KoMiuieTHe Merone. Tagroct passujene HPLC-UV-DAD merone
3a onpehuBame CY y 3eMJBHIITY MOTBPl)EHA j€ TapaIeTHIM aHATH3aMa y30paka 3eMJbUIITa KoprIhemneM
HPLC-MS-MS. Tlpumenom Studentovog r-testa (ymapeHHX BPEIHOCTH), YTBPHEHO je n1a ce pe3ynraTh
TapajelHIX aHaIM3a CTATHCTHYKY 3Ha4ajHO He pa3nukyjy (P=95%).

UctpaxkuBama y OKBUpPY JIHUcepTandje oOyxBaTmia cy W Tnpaheme aucHIanje HUKOCYIPYpOH,
pumMcyndypoH, okcacyadypoH u MpocyhypoH y pa3IHnIUTIM KOMEPIHjATHIM Jj03aMa IIpUMeHe TOKoM 50
JlaHa y ToJby Ha TpH paznuuute ayomHe (0-15 cm, 15-30 cm u 30-45 cm), kao u y nabopaTopHjcKuM
yenouma Ha e Temmeparype (25°C u 30°C).

Bpeme momypasrpamme (DTsp) amammupannx CY (HEKOCYn(dYpoH, OKcacyndypoH M IpocydypoH)
nedunmcano je Mitttag-Lefler-oBom (yHKIHjoM y ormeanMa y 1aGopaTopijcknM ycimoBuMa Ha 25°C
m3Hocuio je 0,65 nana (50 gha' ak.), 0,64 nana (160 g ha” ak.) n 0,66 nana (30 g ha' ak.), penom, a Ha
30°C 3a muxocyndypon 0,20 mauna (50 g ha” ak.) u npocyndypon 0,49 nana (50 gha' a.k.).

Bpeme momypasrpanme CY y mospy, Takohe nedurmcano mpumenom Mitttag-Lefler-oBe ¢ymknmje
n3Hocmio je 72 munyra (0,05 nana), 0,23 nana, 0,12 mana u 0,15 nana 3a HUKOCYIypoH, puUMCYIIdypoH,
okcacynpypoH u mpocypypoH, penoM. 3HadyajHo Beha aucumanuja kKoja je yrBpheHa HCTpaKHBamUMa Y
OKBHIPY OBE JIFICEpTAIllje HajBepOBATHH]E j¢ Y3pOKOBaHA YTHIIajeM a0MOTHIKIX M OMOTHYKHX IIpoIieca, Kao
1 (akTopa CII0JbAIIE CPEANHE.

Oruienn u3BeAieHn y by npahema aucunaryje (y TOBPIIHHCKOM CII0jy 3eMJBHINTA y TIOJBY - 10 15 cm u
nabopaTopujckuM  yciaosnuma) Hukocyndypona (50 g ha' ak), pumcyndpypoma (80 g ha' ak.),
oxcacynypona (80 g ha” ak.) u mpocybypona (20 g ha' ak.), ykasamu cy na 3marno Behn rydutak (3a
oko 10%) HaBenenux CVY y oJby y OTHOCY Ha J1abOpaTOpHjCcKe YCIIOBE.

C 003upoM J1a y HaIlloj 3eMJBHM HE TTOCTOJH 3aKOHCKA PEryjiaTHBa 0 MAaKCUMAITHOM Calipajy Cyiad oHMITypea
Yy 3eMJBHINTY pe3yiITaTH AO0OHjeHH y OBOj JUCEepTaldju Tpedano OW Ja JonpuHECY TOHOIICHY
oxrosapajyher IIpaBnmauka.

VI

OIIEHA HAYMHA ITPUKA3A U TYMAYEIbBA PE3VJITATA HCTPAXKUBAIbBA

Kangunarkuma IUTUL. WHXK. TeX.- Mactep Hama ['paxoBall, yCIenHo je ¥ y IeJIOCTH CIpOoBesia HCTPaKUBamba Koja Cy
Owna npenBuljeHa IUTAHOM NATHM Yy TIPHjaBU OBe aucepTaryje. HaBemeHa wcnuTHBama Cy pe3yaToBaia OpojHUM
moJamMa KOjU Cy CHCTeMaTH4YHO, jaCHO ¥ TperjiefHO IPHKa3aHW TaOelapHO, CTAaTUCTHYKH oOpaheHm u
WHTEepIpeTHpaHu. 3a Jo0HjeHe pe3yiTare Cy Jara apryMeHTOBaHa 00jallmbera, Koja Cy, TaMo TAe je To Omio
Moryhe, TOTKpeIubeHa W oOfroBapajyhmMm murepaTypHuM HaBogmMma. CTora ce HauyMH MpHKa3a M TyMmadema
pe3yiTara HCTpaKUBaba OleibYje 03U THBHO.




IX

KOHAYHA OLHEHA JOKTOPCKE JUCEPTAIIMJE:

1.

Jla mu je mucepTalmja HallMcaHa y CKIIaay ca 00pa3oKemheM HaBEACHUM Yy IPHjaBH TEME

JlokTopcka nmcepTaimja Imoz HaclioBoM ,Ilpaheme ocraraka cyndoHMIypea y 3eMIBHINTY Y pPEaTHIM
YCIOBMMA ITPAMEHOM BHCOKO-TIPHTHCHE T€UHE XpoMaTorpaduje” je y MOTIYHOCTH HaIMCaHa y CKIany ca
00pa3IoKemeM HaBeICHNM Y TIPHjaBH TEME.

Jla mu mucepTaryja caip Ky CBe OMTHE eIeMEHTe

JIokTOpCKa AucepTalija CaapKi cBe OUTHE eleMEeHTe 3a OBaKaB OOJIMK HAYYHO MCTPAKHBAYKOT paja Kao
1 3a pazymeBame oOpal)eHe Teme.

ITo wemy je nucepranyja opTUHANIAH JOIPHUHOC HAYITH

VY oxBHpY OBe ImcepTaIije pa3sBHjeHa je Op3a, jeTHOCTaBHA, JOBOJFHO OCETJBHBA M CENICKTHBHA METO/A 32
onpehuBame W mpaheme caapikaja omabpaHux XepOuimna Ha 0asm cyndoHmIypea (HUKOCYTDYpOH,
oKcacynypoH, TpHacyapypoH, TPHOSHYPOH-METUJ, TPUTOCYI(YPOH, PUMCYI(YPOH H TPOCcyIdypoH)
npumeHoM HPLC-UV-DAD rtexHuke.

Jedunncana je metoqa HPLC-MS-MS 3a motpebe oceTIbMBH X, CENEKTHBHUJHUX, M TAYHUjUX oapehnBama
cyndormITypea y y30pIuMa 3eMIBHIITA.

Jedunncan je epukacaH HAYMH MPUIPEME y30paka 3eMJBHINTA, IPIMEHOM MHUKPOTAJIACHE EKCTPaKIHje y
nmwby onpehuBama CY. Y OKBHpPY MOCTyNKa MPUMPEME y30paka 3eMJBHINTA MPUMEHhEHA je U TEXHHUKA
excTpaknuje Ha uyBpcToj ¢dasu (SPE), y okBHpY Koje je pa3BHjeH IOCTyIaK ofBajama ucnutuBanux CY u3
MarpHUKca 3eMJbUIITA.

Pa3Bujene merone y OKBHpY OBe qucepranyje curypHo he omoryhntu onpehuBame Haj3Hauajanjux CY y
3eMJBUIITY TPETUPAHOM Hajuernhe mpuMemHBaHUM (opMyranujama nectuiuaa. [lopea Tora, ¢ 063upom
Ha peJaTHBHO KPaTKo BpeMe Tpajama aHanu3a y Luiby oapehuBama octataka CY y 3eMIBUIITY, pe3yaTaTn
OCTBapeH! y oBoM pany omoryhuhe anann3zy MHOTO Belier Opoja y3opaka.

BepoBaTHO je HajBehin IOMPHHOC OBE IOKTOPCKE AMCEPTALlMje LITO OCTBAPEHM DPE3yNTarTH yKasyjy Ha
HEOMmXOAHOCT He camo oxpehuBama Beh m mpahema caapxaja octaraka CY y 3eMJBHUINTY, Mpe CBEra y
Wby MCIPABHOT IUIaHWpama IUIOAOpea yceBa, Tako M y LUJbY 3allITUTE JXKHUBOTHE cpernuue. Takobe,
CIIOMEHYTH Pe3yJITaTH UCTpaKhBama O Tpedano na yop3ajy mocTynak yBohema peryinaruBa y CMHUCTY
KOHTpOJIE OCTaraka XepOWIMHIa Yy 3eMJBHIITY, KaKO y EKOJOUIKOM, TaKO M y CMHCIY 3ApacTBeHe
HCIIPAaBHOCTH yceBa (XpaHe).

4.

Henocramnu mucepTanyje U lbUXOB YTUIA] HA PE3YIITAT UCTPAKUBAHA
Hemocramu nokTopcke mucepTanyje HICY yOUeHH.

MPEJJIOT:

Ha ocHOBY yKkyITHE OIIeHE TUcepTaInje, KOMUCH]ja IpeIaKe:

Ha ocHOBY mMO3WTHBHE OIleHE JOKTOPCKE AWCEpTaIyje IUILL. WHXK. TeX.- Mactep Hame 'paxosar, Kommucuja
npemtaxe aa ce npuxsata U3BEIITAJ O OLUEHU JOKTOPCKE INCEPTAIINIE, a kaHmuaaTkumbu onodpu
on0paHa OBOT paja.

[NOTIIMCHU YIAHOBA KOMUCUIE

np CHexana Kpasuhi, 1omeHT, npeaceHuk KOMHCH]E

1p 3Borumup Cyryposuh, penoBHH podecop, MEHTOp

np Aukuna Korpuh-IlInuka, HaydHN CaBETHHK, YJIaH

HATIOMEHA: Unan koMHCH]je KOjU He JKeJIM J1a OTIHIIE U3BEIITaj jep ce He ClaXe ca MUIUbemheM BehruHe uiaHoBa KOMHCH]E,
IIy’KaH je 1a YHece y U3BeIlITaj 00pa3IoKermhe OJHOCHO pa3Jiore 300T KOjUX He YKEJIH 1a MOTIHIIE H3BEITaj.



