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Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA CUCTEMATUYHOMY TTOCJIIKeHHIO Ta OLiHIi CYMICHOTO BIJIVBY 3apszy,
MpUpOU Ta TigpodOOGHOCTI OpraHiYHUX peareHTiB i TOBEPXHEBO-aKTUBHUX PEYOBUH Ha aHAJIITUYHUN CUTHAJ
OCTaHHIX y pO3YMHAax, BUSBJIEHHIO €(EeKTiB CylIpaMOJIeKyJIsIPHOI BiANIOBifHOCTI [1pu acoujanii peareHTis 3 [1AP ta
PO3po0Li NPAaKTUYHUX PEKOMEHIALLN 110 PalliOHaJIbLHOMY CTBOPEHHIO [TAP MOA(iKOBaHUX peareHTHUX CUCTEM i
METOIMK (PII0OpeCeHTHOTO BU3HAaYeHHS rifpop0OHNX OpraHiYHMX CIIOJIYK i0HHOI IPUPOAH, 30Kpema 6iskiB. Y
POOOTi 3'1COBaHO OCHOBHI YMHHMKMU BIIMBY Ha aHAJIITUMHUM CUTHAJ ioHHUX [TAP y 1IBOKOMIIOHEHTHUX acoliiaTax
peareHT — [1AP. BcTaHOB/IEHO CyMiCHUY BILIMB IApaMETPiB rilpopOOHOCTI KOMIIOHEHTIB aCOLiaTy, iIHTEHCUBHOCTI
¢dmoopecueH1ii po34nHIiB peareHTy Ta KOHTPACTHOCTI peakiiii acoujianii Ha aHanmiTnyHul curaain [TAP y po3unHax.

[NTokasaHa pi3Ha NpupoOJa yTBOPEHUX JBOKOMIIOHEHTHUX CUCTEM Y 3aJI€KHOCTI Bif CIIiBBiIHOIIEHHS 3apsifiB



peareHty Ta [TAP. ¥V pesysbTaTi IpOBELEeHO PO3IOALII TOCIIIKEHUX aCOLiaTiB Y 3aJ/1€5KHOCTI Bif, 31aTHOCTI PEareHTiB
MIPOSIBJISITY €JIEKTPOCTATUYHE NPUTATaHHS 3 TPOTUiOHOM [IAP. [TokazaHo, 1110 aHiIOHHI peareHTy, SKi 3[ilICHIOI0Th
€JIEKTPOCTAaTUYHUI BHECOK B YTBOPEHHSI ccTeM peareHT-TIAP, xapakTepusyloTbCsl 61100 CTiMKICTIO acoliaTiB Ta
JAIOTh OLIBMINK aHATITUYHUI CUTHAIL [IpoBefieHa OLiHKA eJIEKTPOCTAaTUYHMX Ta rifpo(OOHMUX BHECKIB Y BiJIbHY
€Hepriio yTBOPEHHs acoLiaTiB [10Ka3asa JOMIHYI0YMI BIIUB rifpodOOHUX B3a€MOJIIH, MiACUIEHNX
€JIEKTPOCTAaTUYHUM IPUTITaHHIM MK B3a€MO/IiI0YMMH YaCTUHKaMU. Y POOOTi LOCHITUIIN IPUPOLY
pi3HOHaIpaBJieHOi 3MiHM aHaJITUYHOro curHainy [TAP y peakuisx acoujanii 3 pr0opeclieHTHUMY peareHTaMu.
[TokasaHo cTymiHYacTUil xapakTep acouianii peareHTiB Ta ioHHUX [TAP 3 yTBOPEHHSAM CTEXIOMETPUYHUX,
Ccyb6CTeXioOMeTPUYHUX i COMI00iIi30BaHMX acoLiaTiB i3 pi3HUM CIIiBBiIHOLIEHHSIM KOMIIOHEHTIB. BcTaHOB/IEHO, 110
3MEHIIEHHs iHTEeHCUBHOCTI (JII0OPECLIEHTHOrO curHainy ioHHux [TAP crioctepiraeTbcs pyu yTBOPEHHI TiipodobHux
CTEXiOMETPUYHMX ACOLiaTiB, a 36i/bLIEHHS CUTHAJY [IOBs13aHe i3 coMobiNi3aliiHUMI IpoLiecaMy IIpU
KkoHueHTpauii [TAP Bume kxputuuHoi KoHLeHTpauii minesoyrsopenHs (KKM). [lociiskeHHSIM aHATiTUYHOTO CUTHAIY
aHioHHUX (AITAP) ta xaTionHux (KITAP) noBepxHeBO-aKTMBHUX PEYOBUH y JBOKOMIIOHEHTHHUX acoLjiaTax 3
(JII0OPECLIEHTHUMH peareHTaMu BUSIBJIEHO €(PEKTU «3apsioBoi» Ta «IIPOCTOPOBO-TiIpOdOOHOI» BiAIIOBITHOCTEH,
110 IIPOSIBJISIIOTHCA Y 36inbineHHi curnany [TAP. JlonaTkoBo 1i e(peKTH MiICUIoTbCs TPy 6JIN3bKOCTI 3apsiB
MIPOTUJIESKHO 3aPSIyKEHUX YaCTMHOK aCoLiaTiB TUITy aHIOHHUY peareHT — KaTioHHa [1AP Ta kaTioHHuUI peareHT —
anioHHa ITAP. [lJocinyKeHo BIJIUB 3apsify i rinpodobHOCTi peareHTiB Ta ioHHUX ITAP y millessipHOMY cepeoBuIi
HeioHHO] [1AP (HITAP) Triton X 100 Ha ciekTpasbHi 3MiHM CTEXIOMETPMYHUX Ta COIOOIII30BaHMX acOLiaTiB.
BcraHOBIIEHO, 1110 MAaKCMMAaJIbHUY aHAJITUYHUIM cUrHauI i0HHOI [TAP y peakuii 3 peareHTamu pisHOro 3apsgy Ta
rinpodobHocTi y pozunHax Triton X 100 peecTpyeTbcs 32 YMOB «3aps0BOi» BiANOBIHOCTI MIX
€JIEKTPOHEUTPaJILHOIO YaCTUHKOIO JIIOMiHOJy Ta HeioHHOM0 [TAP. EdexT «npocTopoBo-Tifpodo6HOi» BinNOBiZHOCTI
MDK KOMIIOHEHTaMHU COJII006iIi30BaHOro acoujiaTy peareHT — ioHHa I[TAP y po3unHax HeioHHO] [TAP 36epiraetncs. [1pu
IIbOMY, 3apEECTPOBAHO 3MEHIIEHHS BIIJIMBY rinpodo6HocTi kaTioHHUX [TAP psany ankinnipunuHxiiB Ha aHATITUYHUN
curHan y cepegosuii Triton X 100. Ha 0CHOBI BOCIIIIPKEHUX 3aKOHOMIpHOCTEN peareHT — ioHHa [TAP acowiariB y
BOJHMX po3unHax Ta cepeponuii Triton X 100 chopmysiboBaHi OCHOBHI YMHHUKY BIUIMBY Ta pEKOMeHAAli 1o
palnioHaTbHOMY CTBOPEHHIO MOJM(PIKOBAaHMX PEAr€HTHUX CUCTEM JJ1s1 PII00OPECLEHTHOTO BUSHAYEHHS
rinpodoOHUX OPraHiYHUX CHOJYK i0HHOI pupoau. Tak, py KOHCTPYIOBAaHHI peareHTHOI CUCTEeMU CJIif,
BpPaxoOBYBaTH KOHTPACTHICTb peakiii acoujianii opraniuHoro pearenty 3 [1AP, iHTeHCUBHICTb utoopecueHii i
rizpo¢do6HiCcTh 6apBHUKA, HASBHICTb €JIEKTPOCTATUYHOTO IIPUTATaHHS MiXK TPOTUJIEXKHO 3aPsSIPKEHUMU
KOMIIOHEHTaMHU acoLiaTy, «3apsioBy» Ta «IIPOCTOPOBO-TipodOOHY» BillIOBIAHOCTI MK B3a€EMOAII0YMMU
YaCTMHKAaMU [P BU3HAYE€HHI KOHKPETHUX [TAP. JloC/HiIKEeHO aHAIITUYHNN CUTHAJI OPraHiYHUX CIIOJIYK KaTiOHHO]
npupoau Ta 6ikiB y peakuii 3 kommiekcamu Al(III) — momorasnion ta Mo(VI) — 6pomniporanosioBuii 4epBOHUN
MeTtogamu (puroopecueHii, crieKTpodoToMeTpii Ta KOJIbOPOMETPIi. BUsIBIEHO MOXKIIMBOCTI L1ijI€CIIPSIMOBAHOTO
BUKOPUCTaHHS Tigpodo6Hoi Mmoandikallii MeTasiopeareHTHUX CUCTeM IIPU BU3HAYE€HHi OpraHiYHUX KaTiOHiB
METOJJaMU MOJIEKYJISIPHOI CIIEKTPOCKOIIii 3 METOIO [TOKPAIIEHHSI METPOJIOTIYHUX XaPaKTePUCTUK Ta SIKOCTi
aHaJITUYHOTO CUTHAJIY aHAJITy. 3apeeCTPOBaHO MiJBUILIEHHS YyTJIUBOCTI BUSHAYEHHS OPraHiyHUX CIIOJIYK iOHHOI
npuponu Ta 6inkiB y AITAP-, KITAP- ta HITAP-monudikoBaHuX peareHTHUX cuctem pojaminy 6K, eosuny H, Al(IIT)
- ymomorastion i Mo(VI) - 6pomniporanosioBuit yepBoHuil. Ha ocHOBI JocimkeHnx 3aKOHOMipHOCTe! acolialii 1Bo-
Ta TPMKOMIIOHEHTHUX CUCTEM peareHT — ioHHa [TAP ta peareHT - ionHa [IAP - Heionna ITAP, BinnosinHo,
LislecnipssMOBaHoi rigpo@o6i3allii peareHTHUX CUCTEM i TPOBEIEHUX y3arajlbHEeHb PO3PO6JIEHO METONUKI

(J1I00peCLieHTHOrO BU3HAYEeHHS riipopOOHNX OPTraHiYHUX CIIOJIYK i0OHHOI MpUpoay, 30KpemMa OiJIKiB.

2. The thesis is devoted to systematic research and evaluation of the combined effect of charge, nature, and
hydrophobicity of organic reagents and surfactants on the fluorescent signal of the latter in solutions,
identification of supramolecular matching effects in the association of reagents with surfactants, and development
of practical recommendations for rational fluorescent determination of hydrophobic organic compounds of ionic
nature, in particular proteins. The main factors influencing the analytical signal of the ionic surfactants in two-
component reagent — surfactant associates are clarified. The combined effect of the hydrophobicity parameters of
the associate components, the fluorescence intensity of the reagent, and the contrast of the association reaction



on the analytical signal of the surfactants in solutions has been established. The different nature of the formed
two-component systems depending on the ratio of reagent and surfactant charges has been shown. As a result, the
investigated associates were distributed depending on the ability of the reagents to exhibit electrostatic attraction
with the surfactant ion. Anionic reagents that make an electrostatic contribution to the formation of reagent-
surfactant systems are characterized by greater stability of the associates and give a greater analytical signal. The
evaluation of electrostatic and hydrophobic contributions to the free energy of the associate formation showed
the dominant effect of hydrophobic interactions enhanced by electrostatic attraction between the interacting
particles. The nature of the multidirectional change of the analytical signal of surfactants in the association
reactions with the fluorescent reagents has been investigated. The stepwise nature of the reagents and ionic
surfactants associates with the formation of stoichiometric, substoichiometric, and solubilized associates with
different ratios of components has been shown. It has been found that a decrease in the intensity of the ionic
surfactants fluorescent signal is observed in the formation of hydrophobic stoichiometric associates, and an
increase in the signal is associated with solubilization processes at surfactant concentrations above the critical
micelle concentration. The study of the analytical signal of anionic and cationic surfactants in two-component
associates with fluorescent reagents revealed the effects of «charge» and «spatial-hydrophobic» matching, which
are manifested in the increase of the surfactant signal. The influence of charge and hydrophobicity of reagents and
ionic surfactants in the micellar medium of non-ionic surfactant Triton X 100 on the spectral changes of
stoichiometric and solubilized associates was studied. It has established that the maximum analytical signal of the
ionic surfactant in reaction with reagents of different charge and hydrophobicity in Triton X 100 solutions is
registered under the conditions of «charge» matching between the electroneutral particle of luminol and nonionic
surfactant. The «spatial-hydrophobic» matching effect between the components of the solubilized associate
reagent - ionic surfactant in solutions of nonionic surfactant is preserved. At the same time, a decrease in the
effect of hydrophobicity of alkylpyridinium cationic surfactants on the analytical signal in the Triton X 100 medium
has registered. Based on the studied regularities of reagent - ionic surfactants associate in aqueous solutions and
Triton X 100 medium, the main factors of influence and recommendations for rational creation of modified reagent
systems for fluorescent determination of hydrophobic organic compounds of ionic nature are formulated. Thus,
the design of the reagent system should take into account the contrast of the association of the organic reagent
with the surfactant, fluorescence intensity and hydrophobicity of the reagent, the presence of electrostatic
attraction between oppositely charged components of the associate, «charge» and «spatial-hydrophobic»
matching between interacting particles in the determination of specific surfactants. The analytical signal of
organic compounds of cationic nature and proteins in the reaction with Al(III) - lumagalion and Mo(VI) -
bromopyrohalol red complexes by the methods of fluorescence, spectrophotometry, and colorimetry has been
studied. Possibilities of purposeful use of a hydrophobic modification of metal-reagent systems at the
determination of organic cations by methods of molecular spectroscopy for improvement of metrological
characteristics and quality of the analytical signal of analyte have been revealed. Based on the studied patterns of
association of two- and three-component reagent - ionic surfactant and reagent - ionic surfactant - nonionic
surfactant systems, respectively, purposeful hydrophobization of reagent systems and generalizations developed
methods of fluorescent determination of hydrophobic organic compounds of ionic nature, in particular proteins.
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