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Cnocib cenekTMBHOro BM3Ha4YeHHs orokcauuHy NOTEHLIOMETPUYHUM METOAOM BKIOYAE 3aHYpPEHHS
y MigroTOBMEHUA PO34YMH XMOPUACPIOHOro enekTpoda MOPIBHSAHHA Ta CeHcopa, Afs BUTOTOBMEHHS
SIKOro BUKOPUCTOBYIOTb K €NeKTPOA0aKTUBHY PEYOBMHY, LLO CKNagae OCHOBY MOTEHUianBM3Hayayoi
mMembpaHu, cnonyky Tuny iOHHOro acouiaty odrnokcaunHaTy poaamiHy 6 Ta sk nnactudikatop —
anbytundTanaTt. BumiptoloTb pisHMLD NOTeHUianiB, BMICT odrokcaumHy 3HaxogdTb 3a MeToOoM
rpagytoBanbHoro rpadika, nobygoBaHOro 3a aHanoriyHMx ymoB.
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KopucHa mogenb HanexuTb OO aHaniTUYHOI XiMii, @ came 4O cnocoby BM3HAYEHHsT ohriokcaumHy
NOTEHLIOMETPUYHUM METOAOM i Moxe OyTu BMKOpUCTaHa ANS MOro CEnekTUBHOrO BU3HAYEHHS Y
nikapcbkux 3acobax, TEXHOMOrYHUX po34mMHax Ta GionoriyHmx piguHax.

OdnokcauuH - CUHTETUYHUIA aHTUBIOTUK 3 rpynu oTopXiHONOHIB Il nokoniHHA. [ie 6akTepuungHo,
nopywwytoum cnHTe3 [HK B 6akTepianbHin knituHi. MNpenapaTt Mae Wpoknii cnekTp aHTubakTepianbHOT
aii. o odnokcaumHy 4yTnmBi Taki 36ygHMKKM: CTadinoOKokW, canbMoHenwu, knebcienu, Hencepii,
Esherichia coli, Citrobacter spp., Proteus spp., epcuHii, Campylobacter spp., Garnnerella vaginalis,
Vibrio spp., Haemophilus spp., nHeBmokoku, Helicobacter pylori, Brucella melitensis, xnamigii,
Mmikonnasmu, Ureaplasma urealyticum, TyGepkynbo3Ha nanuyka, mikobakrepisa nenpu.

Bimomun cnocio BM3HAYEHHS ocbrnokcaumHy 3a J1ONOMOroH nnacTngikoBaHoro
NoniBiHINXITOPNAHOrO MeMBPaHHOrO enekTpody, e SK eNeKTPOaKTUBHY PEeYOBUHY BMKOPUCTOBYIOTb
TeTpakic[3,5-6ic(TpndnyopomeTun)denin]oopat. CeHcop npautoe npu pH cepegosuwa 1,1-5,6, npu
LbOMY KpYTU3Ha eneKTPOoAHOI yHKUii cTaHoBUTL 55 MB/pC. BusHaunt odriokcauuH 3a ONOMOrow
ceHcopa moxHa go 1,0 - 10-6 monb/n B giana3oHi koHueHTpauin 3,0:10-6 — 1,0:-10-2 mons/n [A.
M.Pimenta, M. R. S. Souto, R. I. L. Catarino, M. F. C. Leal, J. L. F. C. Limac. Determination of
Ofloxacin in Pharmaceuticals, Human Urine and Serum Using a Potentiometric Sensor.
Electroanalysis 2011, 23, No. 4, 1013 — 1022. DOI:10.1002/elan.201000608 [1]].

CyTTEBUM HEOOMIKOM Takoro cnocoby BU3HAYEHHS BMICTY OOIIOKCaLMHY € Te, WO 3aBaXaTb iOHK
Na+, K+, NH4+, Ca2+, Fe3+ Ta iHwi. BusHavyeHHsa ocrnokcaumHy

MOXTMBE TifbKW B KUCITIOMY CepeaoBULLi.

B ocHoBy kopucHOiI Mopaeni nocTaBreHa 3agada, Wo nonsdrae y po3pobui CcenekTUBHOI
NOTEHLIOMETPUYHOT METOAMKU, S$Ka [OO3BONAE EKCNPeCHO BU3HaAYUTU BMICT OdroKCauuHy B
nikapcbkux 3acobax Ta iHWmx 00’ekTax y NPUCYTHOCTI psiy iOHIB Ta pe4OoBUH.

MocTaBneHa 3agaya BuMpiWyeTbCs TuUM, Wo Cnocib ceneKkTMBHOMO BM3HAYEHHS O roKcauuHy
NOTEHLIOMETPUYHMM METOAOM, LUO BKIHOYAE 3aHYPEHHS Y MiArOTOBMEHUA PO3YMH XNOPUACPIGHOro
enekTpoAa NopiBHsIHHA Ta CeHcopa, ANA BUTOTOBIEHHSA AKOr0 BUKOPUCTOBYHOTb SK €MEKTPO40aKTUBHY
pPEeYoBMHY, O CKragae OCHOBY NOTEHUianBM3Havaro4oi membpaHu, cnonyky Tumny iOHHOro acouiaty
odnokcauuHaTty pogamiHy 66X Ta gk nnactudikatop - aAubytundTanaTt, BUMIPIOOTL PIi3HULIO
noTeHuianis, BMICT 0QfIOKCaLMHY 3HaxoaaTb 3a METOAOM rpajyroBanbHOro rpadika, nobyaoBaHoro
3a aHanoriYyHux ymMos.

loHHWMI acouiaT odnokcaumHaT pogamiHy 6XX CMHTE3Y0Tb 3a HAacTyNHO MeToAaukot: MNoTytoTb 10-
2 MOnb/N PO34NHY LbOro podamiHy 6 Ta odpnokcaunHy. o Kpannsax npy NocTinHOMY NepemillyBaHHi
00 pOo34MHy poaaMiHy 6X AoAdatoTb PO3dMH OroKCcaUnHy Ta 3anuiiaoTb NPy KIMHATHIA TemnepaTypi
Ha 2 roa ans sigctotoBaHHsA. Ocag, Wwo sunas, iNbTPYOTL Ta AeKifnbka pasiB MPOMMUBaIOTb XONOAHO
BOAOK ANS BiAMWBaHHA IOHHOrO acouiaTy Bif 3anuLIKIB peareHTy, Micns 4Ooro BUCYLWIYIOTb Npu
KiMHaTHI TemnepaTypi 40 NOBITPSHO CYXOro CTaHy.

MnactudpikoBaHi nonisiHiNxnopuaHi MemMbpaHu roTyloTb HacTynHUM 4YuHOM: 3BaxytoTb 0,075 r
nonisiHinxnopwuay, 10 % ioHHoro acouiaTy, a NOTIM CyMill peTernbHO NepeMillyoTb Ans roMoreHisadwii.
Micna uboro BBogATb 0,2 wMn  nnactudpikatopa Aubytundtanaty, 0,5 Mnm  po3ynHHUMKa
TeTparigpodypaHy. OTpyMaHuin po34mMH NEPEHOCATb Y CKNSHY Kpyrny dopmy giametpom 1,7 cm, sky
nonepeaHbLO BiAWNICHOBYOTL | MPUKNETb A0 CKMASHOI MiANOXKN Ta BUCYLUYIOTb Ha MOBITPi NPOTArOM
1-2 pobwu.

[na BUroTOBNEHHS CeHCopy AN BU3HAYeHHs obnokcaunHy, nicns BMnapoByBaHHSA PO34YMHHMKA 3
OAepKaHUX MNNiBOK BUpi3aoTb anckn giametpom 0,5-0,7 cM i npuKnetoTb iX 40 NONIBIHINXNOpPUAHOT
Tpyokmn 10 % po34nmHOM MomiBiHINxnopuay y TetparigpodypaHi. TpybKy 3anoBHIOWOTL BiAMNOBIAHUM
cTaHOapTHUM pPO34YMHOM odrnokcaunHy (10-2 mMonb/n) Ta 3aHyploTb Y HBOro MigHy ApoTuHY. [icns
LbOro, enekTpo BUKOPUCTOBYIOTb ANS AOCHIAXEHHS.

[MoTeHUiOMeTpUYHE  BUMIPIOBAHHA  MPOBOAATL  IOHOMIPOM: K  €NeKTPOA  MOPIBHAHHS
BMKOPUCTOBYIOTb XNopuacpibHmin enektpog OBJ1-1M3 npu kKiMHaTHI TemnepaTypi.

3anponoHoBaHa HoBa METOAMKa, kA OCHOBaHA Ha BMKOPWUCTAHHI MOMIBIHINXIOPUAHOrO CeHcopa
Ha OCHOBI IOHHOrO acouiaty odioKcauuHaTy pogamiHy 6>, Mmoxe OyTu yCniWHO BUKOpWUCTaHa Ang
CENEKTUBHOIO BU3HAYEHHA OhriokcaumHy y nikapcbkux 3acobax Ta iHwmnx 06’ektax. Cknag memopaHu
ceHcopa: 0,075 r nonigiHinxnopuay, 3-5 % enekTpoaoakTUBHOI pevyoBuHN, 65 % aubytundranaty.
JliHiMHICTL enekTpoaHOi (PYHKLiT BUrOTOBMEHOrO CeHcopa crnocTtepiraetbes y mexax 1-10-5 - 1-10-2
MO-b/N ONIOKCaUUHY, KPYTU3HA enekTpoaHOoI dyHKUii cTaHoBUTL 53MB/pC, HMKHA MexXa BU3HAYEHHS
- 8,0:10-6 mMonb/n. Yac Bigryky ceHcopa Ha 3MiHYy KOHLUeHTpauil odnokcaumHy ctaHoBuTtb 10 c.
3anponoHoBaHui ceHcop Aobpe npautoe npu pH 8-11.

Y Tabnvui 1 nogaHo NOPIBHANBHY XapakTEPUCTMKY ENEKTPOLHUX XapaKTepUCTMK BigoOMOro
CeHcopa, Lo 3HanaeHo y nitepaTypi, 3 3anpornoHOBaHVMN HaMU CEHCOpa Ha OCHOBI IOHHOrO acouiaTty
odrnokcaumHaTy pogamiHy 6k Ansi BUSHAYEHHSA OhSIOKCaLMHY.
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Tabnmus 1

[MOpiBHAHHA OCHOBHUX €MEKTPOXIMIYHMX XapakTepPUCTUK odonoKcaLMHaT-HyTANBMUX CEHCOPIB

Ximiko-aHaniTu4Hi CeHcop Ha ocHoBi |A
(1] :
xapakrepuctukn pobotu ICE odriokcaumHaTty pogamiHy 6x

pH 1,1-5,6 8,0-11,0
KpyTtusna, mB/pC 55 53

JTiHiHiCTb, MONb/N 3.106-1.102 1.105-1.102

Me>xa BM3HaYeHHs, MOnb/n 1,0.10° 8,0-106

Yac Bigknuky, ¢ 10 10

Yac xkutra, micsauis 6 >9

Po3pobneHnii onokcaumHaT-4yTnNnMBMIA CEHCOP Ha OCHOBI IOHHOro acouiaTy odprnokcaumHaTy
podamMiHy 6X ONnd BM3HayYeHHs OdoKCauuMHy Mae CyTTeBY nepeBary Hag BigomMum y nitepartypi
ceHcopoMm (auB. Tabn. 2), a came BiH NPOSABMSE 3HAYHO BULLY CENEKTUBHICTb MO BiAHOLUEHHIO Pi3HUX
iOHIB Ta peyoBuH. Po3pobneHnin ceHcop A03BONSE BU3HaA4YaTU OQOrIOKCALUMH NMPU BUCOKUX 3HAYEHHSIX
pH 8-11. OTxe, 3anpOnNOHOBaHWIA CEHCOP Ha OCHOBI IOHHOrO OdioKCaUUMHATY poAdamiHy 6X € Ha
AaHWI Yac eguHnM, SKnin 3abesnevye HeoOXigHY CeNEKTUBHICTb BU3HAYEHHS 0briokcaumHy.

Tabnuusa 2

MopiBHANbHA XapakTepucTnKa kKoediLieHTIB NOTEHLIOMETPMUYHOT CENEKTUBHOCTI CEHCOPIB

Big'emHuMI norapudm NOTEHLIOMETPUYHOIO KOeqillieHTa CeNEKTUBHOCTI
loH, pevoBuHa [1] CeHcop Ha ocHosi |A odrnokcauuHaty
pogamiHy 6x
Na* 25 4,2
K* 2,3 4,1
NH4* 2,3 4,0
Ca%* 3,6 3,8
deHineTunamin 0,9 3,0
EniHedpuH 0,1 2,5

Mpuknag Bu3HayeHHs odhrioKCauunHy.

Y nigrotToBneHUn pos3uynH, KU aHani3yloTb Ha BMICT OQOKCALUHY, 3aHYypKTb CEHCcop Ta
XNopuACpPIOHMI enekTpod MOpPiBHAHHA. BuMiploloTb pisHuuto noTeHuianis. BmicT odonokcaumHy
3HaxoA4siTb 3a MeTOAOM rpafgytoBanbHOro rpadika, nobygoBaHOro 3a aHamnoriyHMx ymoB. BigHocHe
cTaHgapTHe BigxuneHHs (Sr) Npu BU3HayeHHi opnokcaunHy cknagae 0,03-0,04 (n=5, P=0,95).

3anponoHoBaHWiA Cnocié HOBOI METOOUKM KiNIbKICHOTO BM3HA4YeHHsi odpriokcaunHaTy 3abeanedyye
BWCOKY CEMNEKTUBHICTb MOro BU3HAYEHHS 3aBAAKM BUMKOPUCTAHHIO iOHHOrO odpriokcaumHaTy poaamiHy
6X SIK eneKkTpoOOaKTMBHY PEYOBMHY Ta sK nnactudikatop - AvbyTundTanaT npyv BUrOTOBIIEHI
MembpaHu AN NOTEHUIOMETPUYHOrO CeHcopa [03BONSE BU3HaYaTtu i y nikapcbkux 3acobax,
TEXHOMNOMYHUX PO34MHax Ta BionoriyHMX pigmMHax i3 BUCOKMMWU METPOMOriYHNMU XapakTepUCTUKaMMU.

®OPMYJIA KOPUCHOI MOJENI

Cnoci®6 cenekTMBHOIO BU3HaYeHHA OQIOKCAUMHY MOTEHUIOMETPUYHM METOAOM, L0 BKIIHOYaE
3aHypeHHs Yy NiAroTOBMEHW PO3YMH XMOPUACPIOHOro enekTpoda MOPIBHAHHA Ta ceHcopa, Ans
BUIOTOBIIEHHS $IKOTO BUKOPUCTOBYIOTb $K €EeKTPOA0AKTMBHY PEYOBMHY, LO CKagae OCHOBY
noTeHuianeM3Ha4vao4oi MemOpaHu, CnonyKy TUMny iOHHOrO acouiaTy odriokcaumHaTy pogamiHy 6x Ta
AK nnactudgikatop - AaubytundTanart, BMMIPIOIOTL Pi3HMLIO MOTeHUianiB, BMICT OdJIOKCaLMHY
3Haxo4saTb 3a MeTOAOM rpagytoBanbHoro rpadika, nobyaoBaHOro 3a aHasnoriyHMx yMoB.

Komn'totepHa BepcTka J1. LlixaHoBCcbka
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