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Po3po0OrnieHHsT METOMUK SKICHOTO Ta KUTBKICHOTO aHANi3y JIKApChKUX 3aCO0IB A€ 3MOTY
TapaHTyBaTH iX iIEHTHYHICTP Ta SKICTh. Y pOOOTi 3aMPOITOHOBAHO CITOCIO BU3HAUSHHS IIUTPAT-
1OHIB Y JI030BaHMX JIKapChKUX 3ac00ax, sIKWi 3aCHOBAaHO HAa BUKOPHCTAHHI SIK AHATITHYHOTO
CHTHAITY JIFOMiHECIeHLT pi3HOMiranaHoro komrwiekcy irpito (I11) 3 pyTuHoM Ta nuTpar-ioHoM.

Llutpar-ioHu BXOAATH 10 CKJaly 0ararbox JKapChbKUX 3aCO0IB Y BUIIISAL JTMMOHHOT
KHCJIOTH, COJICH JIY’)KHUX Ta JIY)KHO3EMEIbHUX METaliB, 8 TAKOXK 3B’s3aHUX i3 MPOTOHOBA-
HAMH (DOPMaM¥ OPTaHIYHUX OCHOB (ITUTPATIB OPTraHIYHUX OCHOB).

Jliis BU3HAYEHHS IUTPAT-i0HIB IMUPOKO BUKOPHUCTOBYIOTH CEHCHOLTI30BaHy JIFOMiHEC-
ueHuiro ioHiB eBpomiro (I11) i3 pisHuME opraniyHUMH JliraHAamu 1 quTpat-ionamu [ 1-3]. 3a-
MIPOTIOHOBAHO [4] METOMUKH JIFOMIHECHEHTHOTO BU3HAUEHHSI PI3HUX JIIKapPChKUX MperapariB
13 BUKOPUCTAHHSAM CEHCHOLII30BaHOI JroMiHectieH il ioHa eBpomito (II1) y koMmruiekcax 3
OKCi- a00 XJIOPTETPAIMKIIHOM Ta IUTpaT-ioHOM. Bimomuii criocid BU3HaueHHS IUTpar-io-
HiB y COKax Ta BHHAX Bi3yaJbHUM TE€C-METO/IOM, 3aCHOBAaHWI Ha COpOIIIIHO-CIIEKTPOdO-
TOMETPUYHOMY BUMIPIOBaHHI 3HEOApBICHHS iHAUKATOPHOI cucteMu — KyripyMm (I11)-riazo-
JinazoHadTonar, 3aKpiruieHOT Ha MOBEPXHI CHIIIKareiro, uurpar-ionamu [5]. KomriekcHi
cniosryku (hraBoHOIAIB (MOpHHY, KBEepUETHHY) 3 ioHaMu MeTauiB (Zr(IV)) BUKOPHCTOBYIOTH
SIK JIFOMIHECILICHTHI 30H]TU JUIsSI BU3HAYCHHS 010JIOTIYHO AKTUBHHX aHIOHIB y O10JIOTIYHUX Pi-
IWHAX 1 TPOAYKTax XapuyBaHHA [6, 7]. Y poOoTi [8] KoMITIIEKCHI cronyku (DIIaBOHOIMIB BH-
KOPHCTaHI K aHAITHIHI (POPMU JIJIs1 IFOMIHECIICHTHOTO BH3HAYCHHS caMuX (hIaBOHOIIB.

VY 1iif poOOTi BCTaHOBIECHO, 1110 BBeACHHS B cucteMy itpiit (III)—pyrun (Rut) nurpar-
ionis (Cit) mpu3BOAMTH 0 30LIBLIEHHS IHTEHCUBHOCTI JiroMinecuenuii (I | ) xommiekcy
Y(II)-Rut. Lleit edexr Oyno BUKOPHCTAHO I BHU3HAYECHHS LUTPATiB Y I030BaHHX Ji-
KapchKHX 3ac00ax i3 BUKOPUCTAHHSIM JIFOMIHECIIEHTHOI CEHCOPHOT CUCTEMH — KOMILIEKCY
itpiro (III) i3 pyTrHOM.

MeTo10 IHOTO TOCTIHKEHHS OyII0 PO3POOIEHHS METOIMKH JTFOMIHECIIEHTHOTO BU3HAYCHHS
IIUTPaT-10HIB ¥ JO30BAHUX JIiKapChKUX 3aco0ax («L{urpamonH-hoprey, «Anka-3ensTiepy, «Ma-
TYPIIUT) 13 BAKOPUCTAHHSIM JIFOMIHECIIEHTHOTO 30H/a — KoMmruiekcy iTpiro (11I) i3 pyTuHOM.

MaTepiadu Ta MeTOAHM JOCJHiJKeHHH

Pozunn nutpary Hatpito (0,01 Monb/) TOTYBamM PO3YMHEHHSIM TOYHOT HABAXKKH ITpe-
napary B JUCTWILOBaHIN Boji, po3unH pyTHHY (0,01 MONB/T) — PO3UMHEHHSIM TOYHOI Ha-
B&)KKU IIPENapary B €TaHoui. XJIOpU] ITPi0 FOTyBaJIM PO3UNHEHHSIM BUCOKOUYHUCTOIO OKCHILY

(99,99%) y xnopunniii kucinoti (1:1) i3 HACTYIHUM BUIAJICHHSIM ii HAJUTUILIKY yIIapIOBAHHSIM.
© Konexrus aBTopis, 2019
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KonmenTparmiro itpito (III) KoHTpoMOBaTIN KOMIUIEKCOHOMETPUIHUM THTPYBAHHSIM PO3UH-
HoM Komrmiekcony 111 (0,01 mons/im) 3 iHAMKaTOpOM apceHaso | y mpucyTHOCTI ypOTpoITiHy.

CriekTpH JrOMiHeceHLil Ta 30y[KEHHS PEECTPyBaH 3a JOIMOMOIOIO CIIEKTPOMETpa
Cary Eclipse Varian (ABctpaJtisi) i3 moABIHHUM JKEpeEIoM cBiTia (KceHoHoBa tamna 150-W
CYIJILHOTO CIEKTpa 1 iMITy/IbcHa J1aMna). 3HaueHHs1 pH po34rHIB BUMIPIOBAIIH 32 JIOTIOMO-
roro pH-metpa OP-211/1 (Radelkis). BumiproBanHs BukoHyBaiu 3a temrieparypu 20 + 2 °C.

PesyabpTaTuH gocaigKkeHHsT Ta O0OTroBOpPEeHHH

Sk moMiHECIIEeHTHHIA 30H]T 3apOTIoHOBaHO BUKOpucTary Komruieke Y (I1I) i3 pyTaHOM.
VY 3B’43Ky 3 MM OyJI0 JOLUIBHUM BUBYUTH CHEKTPOCKOIIIYHI XapPAKTEPUCTUKH KOMILIIEKCY,
HOro JIIOMIHECIIEHTHI BIACTUBOCTI B MPHCYTHOCTI LUTPAT-iOHIB T4 BCTAHOBUTU MOXKIIH-
BiCTh 3aCTOCYBaHHS I[LOTO JIFOMIHECIIEHTHOTO 30H/a JUIsl BU3HAYCHHS I[UTPAT-10HIB Y JIi-
KapChKUX Ipernaparax.

Bimomo, 1m0 eTaHONBHUN PO3YWH PYTHHY Y pasi ompomiHeHHS Y®D-CBITIIOM PTYTHOI
JIAMIIHM TIPOSIBIISIE JTFOMIHECIIEHTHI BJIACTHBOCTI, ajieé iHTEHCUBHICTh HOTO JIFOMiHECIICHIIIT
HeBenuka. [IpoTe IHTEeHCUBHICTH JIFOMIHECIHIEHIIIT JIiraHay B ASSKUX BHITAJKaX MOXKE 3pOC-
TaTH y pa3i KOMIUIEKCOYTBOPEHHS 3 I0HAMH METaIB, SIKi He MAIOTh BIACHOTO MOTJIUHAHHS Y
BUAMMIHN o0OnacTi ciekrpa, Hanpukiay 3 ionamu Y (I1I), La(IIT), Sc(I1T), AI(IIT). ITpu upomy
OyJ10 BUSIBIICHO, 1110 HAMOUTBIIT BUCOKY IHTEHCHUBHICTH JTIOMIHECIICHITIT MAIOTh KOMIUICKCH 3
ioramu Y (II1). Tomy sIK TFOMIHECIICHTHHH CEHCOP ISl BA3HAYCHHS IIUTPaT-10HIB 3aIIPOIIO-
HOBaHO BuKopucraT komrnieke Y (III)—Rut.

Bigomo, mo uuTpar-ioHM YTBOPIOIOTH PIi3HOMIraHJHI KOMIUIEKCH B CHCTEMI
eporiii (I11)—okcureTpanukiiiz, 10 MPU3BOIUTH 10 3HAYHOTO (Y 25 pa3iB) 301IbIICHHS iH-
TeHcuBHOCTI toMiHecteHnil ioHiB Eu(Ill) [4]. V 3B 3Ky 3 IMM MOkHa OyJIO IPUITYCTHTH,
0 ITUTPAT HATPifo OyIe BCTYIIATH Y B3aEMOMIIO 1 3 KOOPAWHAIIMHO-HEHACHICHUM KOMIT-
nexcoMm Y (III)—pyTuH, yTBOpIOIOUN Pi3HOMITaHAHUN KOMIUIEKC, III0 MOIIIO O MPHU3BOAUTH
1o 30inbmenns I pyruny. EkciepuMeHTan»HO0 NpoBeaeHi JOCTIDKEHHS MOKA3aJIy, 1110 B
npucyTHOCTI nuTpar-ionis I xommiekcy Y (III)-pyTun sHa4HoO 3pocrae.

Crextp mominecnenuii kommuiekey Y (I11) i3 pyTuHOM Mae MakcumyM 3a kmp =570 am
(puc. 1, a), y mpucyTHocTi uurpary Harpito [ xommiekcy Y (III)-pytun spocrae i makcu-
MYM JTFOMIHECIICHIIIT 3CYBa€ThCSI B KOPOTKOXBUJIBOBY 00JIACTH CIICKTPa (kmp =522 um), o
CBIIYMTD PO YTBOPEHHS PI3HOJIraHIHOTO Komruiekcy. Ile 30impmenns [ MoxHa mosic-
HUTH TUM, 10 TIOJTiIEHTaTHUH JTaH1 MUTpaT-i0H KoopauHyeThest ionoM Y (111) mo xap6ok-
CWJIBHIH 1 TIPOKCUIIbHIH TpyIIaMm, 110 TPU3BOUTH JI0 BUTICHEHHS MOJICKYJI BOJIH 3 BHYTPIIII-
Hboi cepu komruiekcy Y (III)-pyTuH i, sk HACTINOK, 10 30iMbIIEHHS [ 1IHOTO KOMILIEKCY.
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Puc. 1. Cnexktpu gwominecueHii («) i 30ya:xeHHs JIOMiHecHeHIIT (§) KOMILJIEKCY
Y(III)—pyrun y npucytHocti (/) Ta y BiacyrHocti (2) uurpar-ioHiB
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V crekTpi 30ymxeHHs mroMiHectieH il koMmruiekey Y (111) i3 pyTuHOM € 2 cMyTH 3 MaKcH-
mymamu 3a 320 M 1 355 HM (puc. 1, 6). Y IpUCYTHOCTI IUTpaTy HATPIIO XapaKTep CIEeKTpa
3MIHIOETBCSI, CMYyTa 3CYyBa€ETHCS B KOPOTKOXBUIIbOBY 00J1aCTh Ha 35 HM, IHTEHCUBHICTb CMY-
T'M 3pOCTAE B KIJIbKA Pa3iB, IO TAKOXK CBITUYUTH PO YTBOPEHHS PI3HOJITaHIHOTO KOMILIEKCY.

3pocranus CIIEKTPIB 30y/DKEHHS 1 JIIOMIHECICHIIIT MOXKHA MMOSICHUTU TUM, IO IU-
TpaT HATPIFO BUTICHSIE MOJICKYJIH BOJIU 3 BHYTPilIHLOI cepr komruiekey Y (III)-Rut i yTBo-
pIO€ PI3HOMITaHIHUN KOMIUIEKC, IO MPU3BOANUTH 10 3MEHIIECHHS OC3BHUIIPOMIHIOBAIBHOI
JIe3aKTHBAIlli eHepril 30y/HKeHHS.

3 MeTOI0 onTUMi3auii aHaNITHYHOTO CUTHAIy BUBYEHO BIUIMB KMCJIOTHOCTI C€peOBHU-
112, MOBEepXHeBO-akTUBHUX pedoBuH (ITAP), a Takok KOHIIEHTpaLlii BCiX KOMIIOHEHTIB CHC-
temu Y (III)-Rut—Cit Ha IHTEHCUBHICTD JIFOMIHECIICHIIIT KOMIUICKCY.

Bigomo, 110 me omHUM 13 YMHHHUKIB, IO A€ 3MOTY 301IbITyBaTH I . € BUKODHUCTaHHS
PLIKMX HAHOCHUCTEM — MILeJI 1 MIKPOEMYJIbCIi Ha OCHOBI IIOBEPXHEBO-AKTUBHUX PEUOBUH.
Como0imizanis KOMIIOHEHTIB aHAJIITHYHOI peakilii B TAKUX PIIKUX HAHOCHUCTEMax CIIPUSE
ix merigparanii, 3MiHI IPOTOJITUYHUX, TAyTOMEPHHUX BIACTUBOCTEH, 301IbIICHHIO CTIHKOCTI
KOMIIJIEKCiB, €(DeKTHBHOCTI TIEPEHECEHHSI HEeprii 1 3apsiy, 30JMKEHHIO KOMIIOHEHTIB peak-
uiii 1. 4. Y cucremi Y (II)-Rut—Cit BuByeno BrumB [TAP piznoi npupoau (Tpuron X-100,
Tgin-80, naypuicynbdar HaTpito, HETHITPUIUHINA XITOPH/T 1 OPOMIJ], OKTaACIIMIITIPUIUHIH
1 TIETHATPUMETHIIAMOHIN XJIOPUIH ) Ha JIFOMIHECIICHTHI BJIACTUBOCTI Pi3HOIITaHTHUX KOMII-
jiekciB. BeraHosneno, mo 3asnayeHi [IAP icTOTHO He BIUIMBAIOTh Ha ImoM LIOTO KOMILJIEKCY.

Makcumanbna Iy cucremi Y(III)-Rut-Cit cocrepiraerses 3a pH 6,5-7,5, Tomy
BU3HAYEHHSI BUKOHYIOTh Y MPUCYTHOCTI PO3UYMHY YPOTPOIiHY 3 MacoBOIO yacTkoro 4%. 3a
noCTiHO{ KoHLeHTpaiii nutpar-ioHis (1-10~ Monb/) BUBYEHO 3anexkHicTh I Bijl KOH-
nenrpamnii Y(III) (puc. 2, a) i Rut (puc. 2, 6) nus xomrmiekey Y (III)-Rut—Cit. Sk BumHO
3 PUCYHKY, MakcumanbHa [ crocrepiraerbes 3a xonuentpauiit Y(III) — 2-10° moms/n
i Rut — 5-10* monp/n. 1i korunentparii Y(IIT) i Rut Gys10 BUKOPHUCTAHO IS MOAATBIITHX
nociimkers. JIiHiiiHa 001aCcTh 3aJIEXKHOCTL I . KOMILIEKCY Bix koHnentparii Y(II1) i Rut
CIIOCTEpIraeThes B Jiana3oHi KoHIeHTpauii itpito 0,3-2-107 monw/n (puc. 2, a) i pyTuHy
0,5-5,0-10** momnw/n (puc. 2, 6).

I mrom. eigH. om. I mrom, BinH. om.
100
5 TN
150 e \
/.-’ 80
100 / N\

/ 60

50
f/ 40
20
0 1 2 3. 4 0 2 4 '6 5
C(Y) - 10~ moms/m C(Rut) -10™* momb/m
a o

Puc. 2. 3anexnicts I | womimiexcy Y(IID-Rut-Cit Bix konuentpauii itpiro(I1I) (@)

i pyruny (6)

CuiBBimHomeHHsT kKoMmmoHeHTIB y komrmiekci Y (III)-Rut—Cit, BcTaHOBIIEHI B OITH-
MaJIbHUX YMOBaX METOJIOM OOMEKEHOTO JIorapu()MyBaHHs, CTaHOBIATh 1:1:1.

Ha mincTaBi nmpoBeaeHUX JOCTKEHh PO3POOIIEHO METOIMKY BU3HAYCHHS IIUTPAT-10-
HIiB Y I030BaHMX JIIKAPChKUX 3ac00ax.
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Memoouka suznauenHs yumpam-ionie y 00308aAHUX JIKAPCbKUX 3Ac0DaX.

BusHavyeHHs 3/1iiCHIOBaI METOIOM J100aBOK. TOUHY HaBa)XKy aHaJli30BaHOTO Iperia-
pary po3uMHSUIH y TUCTHIILOBAHIM BOI. 1 MJI aHAII30BaHOTO PO3YMHY TIEPEHOCHIIU B TIPO-
OipKy 1 toBoAMIIH 00°€M 710 10 MJI TUCTHIILOBAHOIO BOIOK0. Y TPH MPOOIPKH BMIIIlyBaJIU 110
1 MJI pO3BE/ICHOTO PO3UUHY, SIKUI aHAII3YBaJIH, 110 1 MJI pO3UMHY PYTHHY 3 KOHIICHTPAIIEO
5-1073 monb/a, y aABi 3 Hux gomaaau 0,5 Mt i 1,0 MIT CTaHAAPTHOTO PO3UYHMHY IUTPATy Ha-
Tpiro 3 koHIeHTpamiero 1-102 Moms/it (2,6 MI/mir), TOTIM B yCi TpH TIPOOIPKH TOABAIH 1O
1 MJ1 pO3UHMHY XJIOPHILY iTPit0 3 KOHIEHTpaiero 210 Mosb/1, o 0,2 MJT ypOTpOIIiHy 3 Ma-
coBO0 yacTKoro 4%. Po3unuu noBomwm 10 10 M1 AUCTHIIFOBAHOO BOZOO, IEPEMIIITyBaITH
1 peecTpyBajy IHTEHCUBHICTbD JIIOMiHECLIEHIII pyTUHY MIpU XBHHP = 522 uM npu 30yIKEeHH1
JIOMIHECLEHILii CBITIIOM PTYTHOI JTamnu 3i cBimnoginstpom YOC-2 (A = 365 um). Kon-
[IEHTPAIII0 UTPATy HATPIt0 PO3PAXOBYBAIH 32 METOAOM J00ABOK.

Pesynbprati Bu3HaueHHS JIMMOHHOT KACIOTH Y 3 3pa3Kkax J030BaHUX JIKapChKHUX 3aCO-
0iB HaBeneHO B TaOmuIli. TOYHICTB 1 TOCTOBIPHICTh BU3HAYCHHSI IIUTPAT-10HIB TIEPEBIPEHO
METOJIOM CTaTHCTUYHOI 00pOOKHM pe3yibTariB aHamnizy. [lpu n =5, P = 0,95 Benuuunna Big-
HOCHOTO CTaHJ]aPTHOTO BIJXUJICHHS S cranosuth 3,5-4,8%.

Tabnuns
Pe3ynbTaTi BU3HAYEHHS JTMMOHHOI KUCJIOTH Y J030BAHUX JIIKAPCHKHUX 3ac00ax
Jlikapcbkuii 3aci0é PernamenroBano, mr| 3HaiizeHo, Mr S,

Tabnetku «LlurpamoH-opre» 7,0 7,3+0,14 0,048
(Jlyouudapm, Yipaina)
Tabmetku «Anka-3ensriep» (baitep, 965,0 958,0 +£29,78 0,035
HimeuunHa)
«Marypmut»* (XiHOiH, YropIinHa) 2000,0 1951,0 £49,0 0,036

IMpumiTka: * — BMICT IMTpPaT-10HIB PO3Pax0BaHO Ha COJi MArHilo, HATPIO 1 KaJIito, SIKi BXOAATH JI0 CKIay
JIKAapCHKOTO 3ac00y

Po3pobniena mMeroaMka BU3HAYCHHS LUTPAT-IOHIB Y JI030BAaHHUX JKAPCHKUX 3ac00ax
BHTITHO BiAPI3HAETHCS Bil TUX, IO ICHYIOTb, BIICYyTHICTIO TOKCHYHUX PEarcHTIB, JOPOTO-
r0 OCHAIICHHS, HETPUBAJIMM YacOM aHaJIi3y, Ja€ 3MOTY 3I1MCHIOBaTH LIBUIKUN CKPUHIHT
3pasKiB JIKapChKUX MIperaparis.

BucHnoBknu

1. [lnst BU3HAYEHHS IMTPAT-10HIB 3aMpOroHoBaHO BuKopuctaru komruieke Y (III)-pyrun.

2. BcranoBieHo, mo MUTpaT-ioHW 30UTBITYIOTH IHTEHCHBHICTD JIFOMIHECIICHITIT KOMII-
nekcy Y (III)—pyTus.

3. BUBYEHO CHEKTPaJIbHO-TIOMIHECLIEHTHI XapaKTEPUCTHKH (MAKCUMYMH JIOBXHH XBUJIb
JroMinecteHnii i 30ymxeHns) komruiekcy Y (11I) i3 pyTuHOM y puCyTHOCTI IMTpaT-i0HIB.

4. Po3po0neHo METOAMKY JIIOMIHECLEHTHOTO BU3HAYCHHS LIUTPAT-10HIB Y J1030BAaHUX
JIKapChbKUX 3ac00ax. MeToMMKy 3aCHOBAHO HAa 3POCTaHHI MOJICKYJISIPHOI JTFOMIHECIICHIT
komruiekcy Y (III)—pyTun y mpucyTHOCTI IUTpaT-10HIB, K1 3B’ A3aHi 3 IPOTOHOBAHOIO (hop-
MOIO OpTaHIYHOI OCHOBH.
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Ooecvka HaYiOHANbHA AKAOEMisl XapUOo8UX MexXHON02ill

BU3HAUYEHHS [IUTPAT-IOHIB V JIIKAPCBHKNX 3ACOBAX 13 BUKOPUCTAHHAM
MOJIEKYJISIPHOT JIIOMIHECHEHIIT PYTUHY B KOMITJIEKCI 3 ITPIEM (11T)
KurouoBi ciioBa: nuTpar-ioH, JIOMIHECIEHIIs, ITPiH, PyTHH, JiKapchki 3ac00n
AHOTAILIA

Po3po0iieHHsT METOAMK SIKICHOTO Ta KUIBKICHOTO aHaJli3y JIiKapChKUX 3ac00iB Jla€ 3MOTy rapaHTyBaTh ix
IIEHTUYHICTB 1 AKiCTh. JIikapchKi 3aco0H, 110 3aCTOCOBYIOTH Y (OpMi coseil opraHiyHUX OCHOB, YaCTO BU3HA-
YalOTh 33 aHIOHHOIO YaCTHHOIO IMX cojied. [{nTpar-ioHn BXOIATE 10 cKiiagy 6araThox JIiKapChbKHX 3ac00iB y
BUIVISA/I IMMOHHOT KUCJIOTH, COJICH JIY/KHUX 1 JIY’)KHO-3€MEJIbHUX MCTAIIB.

MeTo10 1bOTO JIOCHIPKeHHS 0yJI0 pO3pOOIEHHS METOJUKH JIIOMIHECLIEHTHOTO BH3HAYEHHS ILMTpPAT-
i0HIB y JI030BaHMX JIKapChKUX 3ac00ax i3 BUKOPUCTAHHSIM JIOMIHECIIEHTHOTO 30H/Aa — KOMILUIEKCY iTpito
(III) i3 pyrunom (Rut). ExcriepuMeHTanbHO BCTAaHOBJICHO, IO IUTPAT-i0HU 301IBIIYIOTH iHTCHCUBHICTH
mominecuennii komrutekcy Y(III)-Rut. BuBueHo creKTpaibHO-IIOMIHECHEHTHI XapaKTePUCTUKU KOMII-
nexcy. Cnektp mominecnentii kommiekcy Y (III)-Rut mae makcumym 3a A = 570 HM, B IIPUCYTHOCTI
IUTpaTy HaTpilo IHTEHCHBHICTH JioMiHecHeHnii kommiekcy Y (III)-Rut 36imbmryerscst i MaKCHMyM JIIo-
MiHECLEHIii 3CYyBa€ThCS B KOPOTKOXBHIIBOBY OOJIACTh CIIEKTpa (me = 522 um). MakcumanpHU# edeKT
criocrepiraerbest y pasi pH 6,5-7,5. 3a nocriiiHoi koHueHTpaiii nurpar-ioHis (1-107 Monb/i1) BUBYEHO
3aJIeXKHICTh 1IHTEHCHBHOCTI oMmiHeceH il Bix koHnentpanii Y (I1I) i Rut mis xkomriekey Y (I1I)-Rut—Cit.
BcranoBieHO, 10 MaKcHMajIbHa IHTEHCUBHICTH JIOMIHECICHIIIT criocTepiraeTbes 3a KonueHTpauin Y (111) —
2-102 monw/n 1 Rut — 5-10* monw/n. JliniliHa 001acTh 3aJ€KHOCTI IHTEHCUBHOCTI JIFOMIHECLIEHIIT KOMII-
nekcy Bix konuentpauiit Y(IIT) i Rut criocrepiraetses B aiana3oni koHueHTpanii itpito 0,3—2-107 Mo/
i pyruny 0,5-5,0-10* mons/n

Po3po0iieH0 METOIUKY JFOMIHECHIEHTHOIO BU3HAYSHHS LIUTPAT-IOHIB y T030BaHUX JIKAPCHKUX 3aC00aX.
MeTtoauKy 3aCHOBAaHO Ha BUKOPHCTaHHI MOJICKYIISIPHOT JTIOMIHECIEHIIIi PyTHHY B Pi3HOJITaHIHOMY KOMILIEKCI
Y (III)—-Rut—Cit. MeToanka BU3Ha4eHHS UTPAT-10HIB Y JO30BAHUX JIIKAPCHKHUX 3aC00aX BUTITHO BiJPi3HAETHCS
BiJI THX, 1[0 ICHYIOTh, BIZICYTHICTIO TOKCHYHHUX PEArcHTIB, I0POTOro o0iaHaHHs, HETPUBAJIUM YacOM aHai3y,
J1a€ 3MOTY 3/IIICHIOBAaTH MIBUAKUI CKPUHIHT 3pa3KiB JIKAPCHKHUX MIPEMaparis.
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Ooeccras HAYUOHATLHAA aKaAOeMUs NULYEBbIX MEXHOI02Ul

OITPEJIEJIEHUE ITUTPAT-MOHOB B JIEKAPCTBEHHBIX CPEJICTBAX C UCITIOJIb30OBAHUEM
MOJIEKYJLSIPHOM JIIOMUHECLIEHLIMUA PYTUHA B KOMIUIEKCE C UTTPUEM (11I)

KonrouoBi c1oBa: nuTpar-noH, TIOMUHECHEHIHS, NTTPUH, PYyTHH, TeKapCTBEHHBIE CPEICTBA
AHHOTALUA

PazpaboTrka MEeTOMK KaueCTBEHHOT'O U KOJIMUSCTBCHHOT'O aHAJIM3a JIEKapCTBCHHBIX CPE/ICTB ITO3BOJISET ra-
PaHTHPOBATh UX UAEHTUYHOCTD U KaueCcTBO. JIekapCcTBEHHBIE CPEJICTBA, TPUMEHsIEMbIE B (hopMe comIeii OpraHu-
YEeCKMX OCHOBaHUH, YaCTO ONPEEIIAI0T 10 AaHMOHHOM 4acTH ATUX conell. L{uTpar-uoHbl BXOIAT B COCTaB MHO-
THX JICKAPCTBEHHBIX CPEACTB B BUJIE INMOHHOM KHCIIOTHI, COJIEH MIEIOUHBIX U MIEJIOYHO-36MEIIbHBIX METaJIIOB.

Llensio 3Toro mccnenoBanus ObUTa pa3paboTKa METOAMKH JTIOMHHECIIEHTHOTO ONpEeTeHHs IIUTPaT-no-
HOB B JIOBUPOBAHHBIX JIEKAPCTBEHHBIX CPEICTBAX C MCIIOIb30BAaHUEM JIFOMUHECLIEHTHOTO 30Ha — KOMIUIEKCa
nrtpus (1II) ¢ pyruaoM (Rut). DxcnepuMeHTaNbHO yCTAHOBIICHO, YTO [IUTPAT-HOHBI YBEIMUMBAIOT HHTCHCHB-
HOCTh moMuHecteHnuu komiutekca Y (III)-Rut. M3yuens! cniekTpaibHO-TIOMUHECHICHTHBIC XapaKTEePHUCTUKH
komriekca. Criektp JromMuHectenun kommiekea Y (II1)-Rut umeer makcumym npu A = 570 HM, B IpHCyT-
CTBHU IUTPATa HATPUsI MHTEHCUBHOCTH JIToMuHectieHnmy komrniekca Y (III)-Rut yBemmuanBaercst n MakcuMyM
JIFOMUHECIEHIIMH C/IBUTAETCS B KOPOTKOBOIHOBYIO 001macTh crekrpa (A = 522 um). MakcumanbHblii s3bpext
naosonaercst npu pH 6,5-7,5. Tlpu mocTosiHHOM KOHLEHTparuu uTpar-uoHoB (1-107 Mosb/i1) usydena 3a-
BHUCHMOCTb HHTEHCHBHOCTH JIOMHUHecHeHIuH oT KontenTpannit Y (III) u Rut mrsa kommrekca Y (I1I)-Rut—Cit.
YcTaHOBIIEHO, YTO MAaKCUMaJIbHAsi ”HTEHCHUBHOCTD JIIOMHHECIICHIINH HaOmonaeTcs mpu koHnenTpanusx Y (111)
— 2-10° monb/n u Rut — 5-10* moub/n. JIu"eiiHas o0nacTh 3aBUCUMOCTH MHTEHCUBHOCTH JIFOMUHECLIEHIIUU
koMmiuiekca ot koHueHTpanuii Y (IIT) u Rut Habnromaercs B inana3zoHe koHueHTpauuit urtpus 0,3—2-10- Mosb/n
u pytuHa 0,5-5,0-10* Mos/m.

PazpaboTrana MeToAMKa JTIOMUHECLIEHTHOTO OIIPE/IeJICHHS LIUTPAT-MOHOB B 103MPOBAHHBIX JIEKAPCTBEHHBIX
cpencTBax. MeToauka OCHOBaHA HA HCIIOIb30BAHIH MOJIEKYIISIPHOHN JTIOMHHECIICHIINY PYTHHA B Pa3HOIUTaH -
HoM Komrutekce Y (III)-Rut—Cit. Metoanka ompeneneHuss HUTPAT-MOHOB B JO3WPOBAHHBIX JIEKAPCTBEHHBIX
Cpe€ACTBax BbIMOJHO OTIIMYACTCA OT CYHICCTBYHOIINX OTCYTCTBUEM TOKCHUYHBIX PEArCHTOB, AOPOroCTOALICIO
000pyI0BaHNSs, HETIPOJOIDKUTEIFHEIM BPEMEHEM aHAJIN3a, O3BOJISICT OCYIIECTBISITh OBICTPBIA CKPUHUHT 00-
Pas3IoB JIEKAPCTBEHHBIX MTPEMapaToB.
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DETERMINATION OF CITRAT IONS IN DRUGS ON MOLECULAR LUMINESCENCE OF RUTINE IN
COMPLEX WITH YTTRIUM (III)
Key words: citrate ion, luminescence, yttrium, rutin, drugs
ABSTRACT

The development of methods for qualitative and quantitative analysis of drugs can guarantee their identity
and quality. Drugs used in the form of salts of organic bases are often determined by the anionic part of these
salts. Citrate ions are a part of many drugs in the form of citric acid, salts of alkaline and alkaline earth metals.

The purpose of this study was to develop a method for the luminescent determination of citrate ions
in dosage forms using a complex of yttrium (III) with rutine (Rut) as a luminescent probe. It has been
experimentally established that citrate ions increase the luminescence intensity of the Y(III)-Rut complex.
The spectral and luminescence characteristics of the complex was studied. The luminescence spectrum of the
Y (III)-Rut complex has a maximum at A, = 570 nm. The luminescence intensity of the Y (III)-Rut complex
increases and the luminescence peak shifts to the short-wave region of the spectrum (A = 522 nm) in the
presence of sodium citrate. The maximum effect is observed at a pH of 6.5-7.5. The dependencies of the
luminescence intensity on the concentration of Y(III) and Rut for the Y (III)-Rut—Cit complex at the constant
concentration of citrate ions (110 mol/l) were studied. It was established that the maximum luminescence
intensity was observed at concentrations of Y(IIT) — 2-10-* mol/l and Rut — 5-10** mol/l. The linear region of the
dependence of the luminescence intensity of the complex on the concentrations of Y (III) and Rut is observed in
the range of yttrium concentrations 0.3-2.0-10~* mol/l and rutine 0.5-5.0-10** mol/l.

The method of luminescent determination of citrate ions in dosage forms has been developed. The method
is based on the use of rutine molecular luminescence in the multi-ligand complex Y (III)-Rut-Cit.

The method of determination of citrate ions in dosage forms differs favorably from the existing absence
of toxic reagents, expensive equipment, short-term analysis time, allows rapid screening of samples of drugs.
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