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EKCTPAKIIMHO-®OTOMETPUYHE BU3HAYEHHSA TOPACEMIY

Memodom excmpakyitino-ghomomempuuHo20 OOCTIONCEHHS Ma KOMN T0OMePHO20 MOOET08AHHS OOKA3ZAHO MONCTU-
sicmb ymeopenHs ionnoi napu mopacemioy (Top) i3 kamionnum peazenmom acmpagaokcur FF (A®) ymeoproe ionny napy
(II1). Pospaxoearo ma noxkazano enepeoedexmuenicmos ymeopenus Il1, ma it ounonvhuti momenm. Pospaxynku 6 cucmemi
Top™ + AD" nposoounu 3 suxopucmarnam nakema «HyperChem 8.0». Buxopucmogysanu pisHOMaHImHI nOYamKosi eapi-
AMMU PO3MAULY8AHHS NPOMUIOHIE 8IOHOCHO 00UH 00HO20 (Mpoyedypa «single pointy). I'eomempuury onmumizayiio ioHig
npoeoouny memooom monexyiaproi mexanixu MM*. Jlocnioxceni I[1 docums 00bpe excmpazylomscs pisHUMY APOMAmMuy-
HUMU 8Y2TIeBOOHAMU | MOANCYMb CIY2Y8AMU e(eKmusHoI0 aHaiMUYHoI0 GopmMoio 0lia eKCmpakyiiuHo-omomempuiHo2o
sUsHaYeHHs mopacemioy. Bemanoeneno onmumanshi ymosu ymeopenns ma excmparyii II1: maxcumanvha excmpaxyis
OP2aHTUHUM POZYUHHUKOM 13 800HOI (hasu cnocmepieaemocs npu pH 5-9; onmumanvnum € emicm peazenmy y 80OHil
¢asi 6 dianasoni (1,5-3,0) - 107~ M. Onmumanvrnum € vac excmpaxyii 5060 c. Cxnao Il 6cmanoeneno kiacuunumu
CneKmpohomomempudHUMY Memooamu. amiuerns pisnogae ma izomonspnux. Iloxaszawno, wo 6 opeaniuny azy oobpe
sunyuaemvcs 111 i3 cnigsionowennam komnowenmis 1:1. Ymosnuti monapruil koeghiyicnm ceimnonoenunans Il ¢ onmu-
manvrux ymosax caeac 1,0 - 10°. [padyiosanshuii 2pagix 3a1ecHoCmi OnmudHoi 2ycmunu ekcmpaxkmie 6i0 Konyenmpayii
Top onucyemocs pisnsnnam npamoi A = 0,011 + 0,052¢,y,,) 6 inmepsani konyenmpayii 0,8-46,8 mxz/em’ Top. Mexca
susenenns Top, pospaxoeana 3a 3s-kpumepiem (n = 5; P = 0,95), cmanosums 0,7 mxz/cm®. Pospobnena memoouxa exc-
MPAKYIHO-POMOMEMPUUHOLO BUSHAUEHHS MOPACEMIOY 8 TIKAPCOKUX Popmax ma OiopiouHax cnopmcemeHie.

Kntouogi cnoea: mopacemio, excmpaxyis, ionna napa, ekcmpaxyiino-gpomomempuine GUHAUEHHS.

Zholt KORMOSH

Candidate of Chemical Sciences, Professor, Professor at the Department of Chemistry and Technology,
Lesya Ukrainka Volyn National University, 13 Voli ave., Lutsk, Volyn region, Ukraine, 43025

ORCID: 0000-0001-6018-8787

Scopus Author ID: 35580134800

Natalia HORBATYUK

Candidate of Pedagogic Sciences, Associate Professor, Head, Associate Professor at the Department of
Chemistry and Ecology, Pavlo Tychyna Uman State Pedagogical University, 2 Sadova str., Uman, Cherkasy
region, Ukraine, 20300

ORCID: 0000-0001-5834-7830

Yulian TARANCHUK
Director, Lutsk Professional College of Recreational Technologies and Law, 2 Promyslova str., Lutsk, Volyn
region, Ukraine, 43023

Vadym TESUNOV

Teacher at the Highest Category, Teacher — Methodologist Cycle Committee on Professional and Practical
Training, Lutsk Professional College of Recreational Technologies and Law, Teacher at the Department of
Educational, Pedagogical Technologies, Academy of Recreational Technologies and Law, 2 Promislova str.,
Lutsk, Volyn region, Ukraine, 43023

ORCID: 0009-0006-5833-3096

Anatolii KROT

Teacher at the Highest Category, Cycle Commission on Basic and Fundamental Training, Lutsk Professional
College of Recreational Technologies and Law, Teacher at the Department of Educational, Pedagogical
Technologies, Academy of Recreational Technologies and Law, 2 Promislova str., Lutsk, Volyn region, Ukraine,
43023

ORCID: 0009-0005-0991-7717

36



ISSN: 2786-4669 (Print), 2786-4677 (Online)

Valentyna KOTSAR

Specialist of the Highest Category, Teacher-Methodologist, Head of the Cyclical Commission of Physics and
Mathematics Disciplines, Lutsk Basic Medical College,

2 Lesi Ukrainky str., Lutsk, Volyn region, Ukraine, 43016

ORCID: 0000-0002-6608-7773

Leonid HNITETSKII

Associate Professor, Candidate of Sciences in Physical Education and Sports, Senior Teacher at the Department
of Educational, Pedagogical Technologies, Academy of Recreational Technologies and Law, 2 Promislova str.,
Lutsk, Volyn region, Ukraine, 43023

ORCID: 0000-0002-5677-457X

Evgeniy ROSPOPOV
Teacher at the Cycle Commission for Basic and Fundamental Training, Lutsk Professional College of
Recreational Technologies and Law, Teacher at the Department of Educational, Pedagogical Technologies,

Academy of Recreational Technologies and Law, 2 Promislova str., Lutsk, Volyn region, Ukraine, 43023
ORCID: 0000-0002-6067-3907

To cite this article: Kormosh, Zh., Horbatyuk, N., Taranchuk, Yu., Tesunov, V., Krot, A., Kotsar, V.,
Hnitetskyi, L., Rospopov, E. (2025). Ekstraktsiino-fotometrychne vyznachennia torasemidu [Extraction-

photometric determination of torasemide]. Problems of Chemistry and Sustainable Development, 4,
38-41, doi: https://doi.org/10.32782/pcsd-2025-4-5

EXTRACTION-PHOTOMETRIC DETERMINATION OF TORASEMIDE

The method of extraction-photometric research and computer modeling has proven the possibility of forming an ion
pair of torasemide (Tor) with the cationic reagent astrafloxin FF (AF) forming an ion pair (IP). The energy efficiency
of IP formation and its dipole moment have been calculated and shown. Calculations in the Tor~ + AF" system were
performed using the HyperChem 8.0 package. Various initial variants of the counterions’ arrangement relative to each
other (the “single point” procedure) were used. Geometric optimization of the ions was performed by the molecular
mechanics method MM*. The studied IPs are quite well extracted by various aromatic hydrocarbons and can serve as
an effective analytical form for the extraction-photometric determination of torasemide. The optimal conditions for the
formation and extraction of IP were established: maximum extraction by an organic solvent from the aqueous phase
is observed at pH 5-9; the optimal reagent content in the aqueous phase is in the range (1.5-3.0) 10~* M. The optimal
extraction time is 50—60 s. The composition of IP was established by classical spectrophotometric methods: equilibrium
shift and isomolar series. It is shown that IP with a component ratio of 1:1 is well extracted into the organic phase.
The conditional molar light absorption coefficient of IP under optimal conditions reaches 1.0 - 10°. The calibration graph
of the dependence of the optical density of extracts on the Tor concentration is described by the equation of the straight
line A=0.011 + 0.052 ¢, in the concentration range of 0.8-46.8 pg/cm’ Tor: The detection limit of Tor, calculated by the
3 s criterion (n=5; P=10.95), is 0.7 ug/cm’. A method for extraction-photometric determination of torasemide in dosage
forms and biofluids of athletes has been developed.

Keywords: torasemide, extraction, ion pair, extraction-photometric determination.

Beryn. Topacemin (Top) (puc. 1), Takoxk Bimo- B 1993 pomi (Fischer, 2006). Bin BxoguTh 110
MU SIK TOPCEMIJI, € CEYOTIHHUM MPETapaToM 3 IMiJI-  CIOUCKYy OCHOBHHX JIIKapChKUX 3aco0iB BceciT-
IpyNH NEeTIbOBUX JIIyPETUKIB, SKUI BUKOPUCTOBY-  HBOI opraHizauii oxoponu 310poB’st (World Health
€TbCS JJIS JIIKYBaHHS IepeBaHTakeHHs pinmmHOoro  Organization, 2021). Bin noctymHuii sk reHe-
yepe3 ceplLeBy HEIOCTaTHICTb, 3aXBOPIOBaHHS  puyHUM (3aranbHuid) mpenapat (British national
Hupok 1 meuinku (Topacemin (Torasemidum)).  formulary, 2018).

e menm OaxaHWii METOA JIKYBaHHS BHUCOKOTO Topacemin, sK CEYOTiHHUUN THpenapar, BUKO-
KPOB’SHOTO THCKY. MOro mpHiiMaroTh BCEPEMHY,  PHCTOBYETHCS HE TUTBKH B MEIMIIMHI aje # iHIIIX
BHYTPILIHBO M’5130BO 200 IUISIXOM 1H €KIIl Y BEHy  Trally3sX, 30Kpema, y cropti. Bigomi Bumaaxw,
(Torsemide Monograph). Bin OyB 3armaTeHTOBaHMIA  KOJIH CIIOPTCMEHH 3 METOI0 ITOKpAIICHHS IaH-
y 1974 pouii Ta yBIHIIIOB y MEIMYHE BUKOPUCTAHHS ~ CiB Ha mepemMory BxkuBajiu Top sl IPUCKOPEHHS
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BHUBEJICHHS aHAOOJIYHUX CTEPOIdiB, ICHXOTPOI-
HUX TpenapatiB abo iHIMX 3a00pOHEHUX Tperna-
pariB, y 3B 53Ky 3 IUM JIIypETUKU OyJIM BKIFOUCHI
JI0 CHUCKY 3a00pOHEHHMX pedyoBHMH BcecBiTHBOT
AHTHJIOTIHIOBOI areHIlii. ICHye ynmao BUMAJIKiB,
KOJIM CTIIOPTCMEHIB, 30KpeMa 1 YKpaiHChKUX, JTUC-
KBaTi(hiKyBaau uYepe3 BUKOPUCTAHHS JiypETHKIB
(Wrpirom, 2016; IlaBnosa, 2011; Cadwallader,
2010; Mewnis; Ventura, 1996).

o H H
\\/N N CH3
N RTT
| 0 o Hs
Z “NH
CH,

Puc. 1. I'padiuna ¢popmysia Topaceminy

VY 3B’s3Ky 3 HIMPOKHM 3aCTOCYBaHHS TOpace-
MiJly € BeJIMKA HEOOXiHICTh Y HaJIINHUX METO/AaxX
HOT0 BU3HAYECHHS.

Jia BusHauenHss Top Oyno 3ampornoHOBaHO
METOJI BHCOKOC(EKTHBHOI pITUHHOI XpOMaTo-
rpadii (BEPX) i3 enexkTpoXiMiYHUM JETEKTyBaH-
oM (Begona Barroso, 2001). Mertox Bumarae
MOTIEPE/IHIO OYMIICHHS 3pa3Ka METOIOM TBEP/O-
(ha3HO1 eKCTpaKIlii B KUCIUX PO3YMHAX 3 HACTYII-
HOIO xpoMmatorpadiero. Po3aineHns: npoBoasTh 3a
noromororo konoHku Bondapack C18. Bukopwuc-
TOBYETbCS BOJIHO-allETOHITPHIbHA pyXxoma (asa
(80:20, 06./06., pH 3) [leTexTyBaHHS MPOBOISTH
aMIEPOMETPUYHO 3a JIONIOMOTOI0 CKJIOBYTJIEIE-
Boro enekrpoxy mpu +1300 mB mporu Ag—AgCl
enekrpona. Inmmii meron (BEPX) i3 ymerpadio-
neToBUM JerektyBaHHsM (Adelaida, 2011). IIpo-
Leaypa BU3HAYCHHSI BUMarae e(hpeKTuBHY TBEpPIO-
(dasHy excTpakiiro. BukoprctoByBamm MoOTHHHIMA
¢dazu pocdarauii Oydep/aneToHITPHUI 3 KOTOHKOIO
C18 1 ymbprpadioneToOBUM JACTEKTyBAaHHIM MPH
288 uM. Binomuii ciekTpohoTOMETpUUHUN METO/,
SIKWI 3aCHOBAaHUH Ha YTBOPEHHI CIIOJIYKH CHHBOTO
konbopy (Krishna, 2008). 3abapBieHHs BHHH-
Kae KOJIM Tpenapar pearye 3 peaktuBoM Domina-
Yokansrey y dyxHOMY cepenosuili. KonbopoBuit
CIIOJTyKa Ma€ MaKCUMYM MOTTIMHAHHS TIpu 760 HM.

Sk BUIHO BiJIOMi METOAM BU3HAYCHHS TOpace-
Miy BUMararTh IOTIEPEIHBOT TIPOOOTTIATOTOBKH.

Meta po0d0oTH — pO3pOOUTH METOIUKY BU3HA-
4eHHsT Top Ta MPOBECTH ampoOaIlifo B peaslbHUX
00’ eKTax.
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Marepianu Ta metoau aocjigkenHs. [Tloyar-
koBwmii 0,01 M Buxigauii pozunH Top mpuroTyBamu
PETEILHUM PO3YMHEHHSIM TMPEIU3iHHOT KUTBKOCTI
KoMepiiitHoro npemnapary 0,1 M po3uuni HaTpiii
rigpokcumy. Po6oui 1 - 107*-1 - 10 M posuunu
MPUTOTOBYBAJIM  TMOCTIIOBHUM  PO30aBICHHIM
MOYAaTKOBOTO B JICHb NPOBEICHHS JOCIHIHKESHHS.
Bonno-crimprosuii 1 - 10~ M posuns acTpadiok-
cuny FF (Jiacheng-Chem Enterprises Ltd., China)
MPUTOTOBYBAJIA PO30ABICHHSM MPEIU3IHHOT KiJTb-
KOCTI IperapaTry B BOIHO-€TAHOJIBLHOMY PO3UYHHI.
pH cepenoBuima perymatoBaid JOAaBaHHSAM YHi-
BepcaIbHOTO Oy(epHOro po3umHYy, Cyib(arHOi
KHUCTIOTH (4.1.a.) Ta PO3YMHY HATPil TIAPOKCHUITY
(ua.n.a.). lonny cuiy KoHTpotoBanu 2 M po3uu-
HOM Hartpiii cynbdarom (4.m1.a).

Amaparypa. CnexTpoOTOMETpUYHI BHMipIO-
BaHHS MpoBoauin cnekrpodoromerpom CD-2000
(JIOMO, Pocis) B xBap1ioBux KroBetax. pH po3uu-
HIB KOHTPOJIFOBAJIU MOTEHI[IOMETPHYHO 10HOMipOM
Al 123 (MLsoft Instruments, YkpaiHa) 3i CKITHUM
€JIEKTPOJIOM.

MeTtonuka ekcnepuMeHTy. [oHHI Tapu TOpa-
ceminy 3 actpadnokcuny FF (AD) Burydanu mpu
kiMHaTHIN Temnepatypi (18-20 °C) y mpobipkax
13 mpuTepTUMHU Kopkamu. JlJig 1bOoro B IpoOipKu
BBOJWIN JIOCHIDKYBAaHUH PO3YMH, IO MIiCTHTh
0-300 mxr Top, noaasanu 0,5 cm® GypepHOro pos-
uyuny pH 8,5; 0,8 cm® 1 - 10 M posunny AD,
2 cM® 2 M po3uuny Hatpiii cysbdary i po36asisiu
BOZHY (asy 10 5 cM’ JHCTUIBOBAHOK BOMIOIO.
Beomwiu 5 cM® TolnyeHy Ta BMIIyYaau IIPOTSAIOM
1 xB. [lapanenbHO MPOBOAMIN XOJOCTHI JOCIHIT.
[Ticns monimy a3 eKCTpakTH BiIOKPEMITIOBAIIH,
HEHTPU(YTYBaIM Ta BUMIPIOBAJIU ONTHUYHY TyC-
TUHY CIIEKTPO(POTOMETPOM B KBapPIIOBHX KIOBETaX
(I=10,5 cm) ipu MOBXKUHI XBUJI1 546 HM.

Pe3ynbratu Ta ix o6ropopenHHs. Marema-
TH4YHe MojaeaoBaHHdA yTBopeHHs III. Metonom
MareMaTUYHUX PO3PAXyHKIB JOKAa3aHO EHEpro-
edekruBHicTh (opmyBanus II1. Monekynspae
mozentoBanHs cucteM «Top™ + AD™» Ta moB’si3aHi
3 HAM PO3PAXyHKH MPOBOIWIN 3 BUKOPHCTAHHIM
naketa «HyperChem 8.0» st pizHOMaHITHUX
MOYAaTKOBUX BapiaHTIB pO3TAllyBaHHS IPOTH-
10HIB BIJIHOCHO OJIMH OAHOTO (Tpoueaypa «single
pointy). ['eoMeTpuUHy ONTHMI3aIliI0 10HIB MPOBO-
JIWITA METOIOM MOJIEKYIISIpHOi MexaHiku MM+

Teroty ytBopeHHs (AH,) ioHIB Ta 10HHOI
napu “Top™ + AD*” BU3HAYa M HAIBEMITIPHYHUM
meTonoMm PM3. TTapameTpu 1Iux METOIB MiAiOpaHi
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TaKUM YWHOM, 00 BOHHM JO3BOJSUIM HaWKpa-
UM YHUHOM BIiJITBOPIOBAaTH EKCIIEPUMEHTAJIbHI
3Ha4eHH AH|, OpraHiuHUX CIONYK. SIK TpuKiIag
y Ta0n. 1 HaBeleHI eHepreTUYHI XapaKTePUCTUKH
B3aemonii «Top™ + AD™» Ta TUMOIBHI MOMEHTH.

Taomms 1

EnepreruyHi xapakTepucTuku B3aEMoii
Top™ + A®' Ta TUNOJbLHI MOMEHTH

YacTnnka E, x/{l:x/moab M
AD* 24 187,0 1,17
Top~ 18 994,5 10,81
> (Top™ + AD*) 43271,7
Top~ AD* 433734 67,91
Y(Top™ + AD*) — Top  AD* 101,7

SIx BUAHO, PI3HUILIA B €HEPTil yTBOPEHHS 10HHOT
napv Ta CyMHU €HEprii yTBOpPEHHsI HOro KOMIIO-
HeHTiB gopiBHIOE 101,7 kJ[x/Momb. OTxe, mporiec
yrBopenHs II1 € Tepmoaunamiuno BurignuM. [pu
yrBopeHHi I pi3ko 3pocTae TUNOTBHUI MOMEHT
MOPIBHSHO 3 KOMITOHEHTAMH.

OntumanbHi ymoBM aisi exkcrpakuii. Top
€ cnabkoro NH-kucnororo (pK = 5,9). Anionna
¢dopma mepeBakae Bume pH 8. B 3amexHocTi
Bl pH cepenoBumia AD Moxe iICHYBaTH y TPhOX
dbopmax — omHO3apsIHOI 10HHOI (R"), MpoTOHOBA-
Hoi (RH?*") Ta «rigponizosanoi» (ROH). Biano-
BiJIHI KOHCTaHTH NMPOTOHYBaHHSI AD CKIIagaroTh:
pK, = —1,18 (crana nporonyBanss) ta pK, = 13,6
(crama rigpomizy) (Bazel, 2002). Pearear AD
y HMpOKOMY iHTepBasli pH y BOIHUX po3umMHAx
MepeBakae y BUIVISI OHO3APSAHOI I0HHOT (hopMHU,
sKa XapaKTepPHU3YEThCSl IHTEHCUBHUM 3a0apBIICH-
HSIM: MOJISIpHHIA KoeilieHT ekcTHHCIT mpu 540 HM
cxnazgae 1,1 - 10°,

Pesynbratm  eKCIiepUMEHTaIBHOTO  JOCIHi-
JOKCHHS BIUTUBY KHUCJIOTHOCTI BOJHOT (ha3u Ha eKc-
tpakiito tomyosiom IIT Top 3 A®D, mokazaino, mo
pH makcumansHoi ekcrpaxuii IIT cranoButs 8—10.

BuBueHo BIIMB KOHIEHTpallii OapBHHKAa Ha
ONTHUYHY TYCTHHY TOJYOJIbHUX EKCTPAKTIB 10H-
aux map Top 3 A®D. Ekcrpakimis Top mocsrae
MaKCHUMaJIBHOTO 3HaYeHHs Mpu KOoHIeHTparii AD
(1,5-3,0) - 10™* M, micns 4oro onTHYHA IycTHHA
€KCTPAKTIB MPAKTHUYHO HE 3MIHIOETHCS (HAATUIIOK
peareHTy 3aiMInaeTbes y BonHil (asi). PiBHOBara
BUJIy4YEHHs cTaHOBUTH 50—-60 c.

loHHi mapu JOCHTH J00Ope EKCTparyrThCs
pI3HUMH apOMaTHYHUMH BYIJIEBOIHSIMH. Bpaxo-
BYIOUM 3HAYHY TOKCHYHICTH 1 KaHIICPOTECHHICThH
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OeH3eHy, KpallMM{ CTall O-KCWJIEH Ta TOJYyeH.
Hapmani BUKOPHCTOBYBaJM TOJYEH, TOMY IO MPH
[[bOMY CBITJIONIOINIMHAHHS EKCTPAKTy XOJIOCTOTO
JOCITITy € MIHIMAQJIbHUM.

Crexiomertpito IIT Top 3 AD nokazaHo cieKTpo-
(OTOMETPUUHUMH METOJaMM 130MOJIIPHUX Cepii
Ta 3MIIICHHS PIBHOBArW; CIiBBIJHOIICHHS KOMIIO-
HEHTIB ckiajae 1:1.

YMOBHUH MOJSIpHUH KOe(IIiEHT eKCTHHCIT
IT cranosuts 1,0 - 10°. KaniGpysansuuii rpadix
3aJIe)KHOCTI ONTHYHOTO TOITMHAHHS EKCTPAaKTiB
BiJ BMicTy Top MO)XKHA BUpa3UTH PIBHSAHHAM Ipsi-
Moi 4 = 0,012 + 0,051 ¢ B Mexax KOHIICHTpAIIii
0,7-43,5 mxr/cm® Top. Mesxa BusiBnenss Top,
po3paxoBaHa 3a 3s-kputepieM (n = 5; P = 0,95),
cknagae 0,7 mMkr/cm®. Pospobnena MeToquka exc-
TPaKIiHHO-()OTOMETPUYHOTO  BH3HaUeHHS Top
B JIIKAPCHKUX (opMax Ta cedi.

Pesynbrarn BuzHaueHns Top HaBeieHO B TaOIH-
msx 2, 3.

Tabmuis 2

Pe3yabTaTu BU3HAYEHHS TOpaceMiny
B JiKapchKuX opmax

Bwmicr 3rigno

IIpemapar .
penap cneunikauii, Mmr

3uaiineHo, Mmr

Topacemin canmo3 100 99 +2

Topacemin qapHHULS 20 20£1

Topacemiz TeBa 10 10+£1
Tabmurs 3

Pe3yabTaTu BU3HAYEHHS TOpaceMiny
y cedi CIIOPTCMEHIB

IIpoda Beeneno, mr 3uaiineHo, Mr

1 50 50+£2

2 40 40+ 1

3 100 98+ 2

4 45 45+1

5 75 75+ 1
BucnoBkn. JlokazaHo, 110 TOpacemin

3 iaHiHOBUM peareHToM actpadiokcun FF (AD)
yTBOpro€ cTiiiky ioHHy mapy (IIT). Mertomamu
MaTeMaTUYHUX PO3PAXYHKIB JIOKa3aHO EHep-
roegektuBHicTh cTBOpeHHs III. MakcumanbHe
BuiydeHHs [I1 3 BomHOI ¢a3u mocsAraeTbecs npH
pH 8-10. JlocmigkeHo BIUIMB KOHIIEHTpAIlii
peareHTy Ha ONTHYHY I'yCTUHY TOJYEHHHUX €KC-
TpakTiB ioHHMX nap Top 3 A®D. Ekcrpakmis II1
J0CSITa€ MaKCUMaJIbHOTO 3HAYEHHS MPU KOHIIEH-
Tpauii pearenty (1,5-3,0) - 10™* M. PiBHoBara
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BuirydeHHs csarae 50-60 c. Crexiomerpiro IIT Top
3 A® noka3zaHo CreKTPO(HOTOMETPUYHUMHU METO-
JaMU 130MOJIAPHUX Cepiii Ta 3MIIICHHS PiBHO-
Baru; CIiBBIJHOIICHHS KOMIIOHEHTIB cKkjajgae 1:1.
3anpornoHOBaHO CXeMY YTBOPEHHS Ta BUIIYYCHHS
IT1. YmMoBHMI MOISIpHUI KO(]III€HT MOTIMHAHHS
IIT cranosuts 1,0 - 10°. Kanibpysansuuii rpa-
¢hix 3a7eKHOCTI ONTUYHOI T'YCTUHU EKCTPaKTiB

B KoHIeHTpalii Top MOXHa omwcaru piBHSIH-
HsM nipsimoi 4 = 0,012 + 0,051 ¢ B mexax BMiCTy
0,7-43,5 mkr/cm® Top. Mesxa Businenus Top,
po3paxoBaHa 3a 3s-kputepiem (n = 5; P = 0,95),
ckianae 0,7 MKr/cm®. 3anponoHoBaHa HOBa METO-
JIUKa eKCTPaKIiHHO-(POTOMETPUYHOTO BH3HA-
YeHHs TopaceMinay B JIiKapchbkux (opmax Ta cedi
CIIOPTCMEHIB.

JIITEPATYPA:

1. Topaceminm (Torasemidum) [liroua pedoBmHa: BeO-caiiT. URL: https://compendium.com.ua/uk/akt/84/76/
torasemidum/ (nara 3BepaenHs: 20.02.2025).

2. Torsemide Monograph. Medically reviewed by Drugs. com. American Society of Health-System Pharmacists: Be0-
cait. URL: https://www.drugs.com/monograph/torsemide.html (nara 3sepaenns: 20.02.2025).

3. Fischer J., Ganellin C.R. Analogue-based Drug Discovery. John Wiley & Sons. 2006.p. 458. ISBN 9783527607495.

4. World Health Organization. World Health Organization model list of essential medicines: 22nd list (2021). Geneva :
World Health Organization. WHO/MHP/HPS/EML/2021.02.

5. British national formulary: BNF 76. Pharmaceutical Press. 2018. pp. 227-228. ISBN 9780857113382.

6. Wrpiron C. 0. [iyperuku. ®apmareBruyna enmuionenis. Xapkis : HOY. 2016.: Beb-caiit. URL:
http://www.pharmencyclopedia.com.ua/article/2549/diuretiki

7. Tlasmoga }O., Bunorpancekuii B. Binnosienns y criopri. Monorpadis. JIesis. JIAY®K. 2011. 204 c.

8. Cadwallader A. B, de la Torre X, Tieri A, Botr¢ F. The abuse of diuretics as performance-enhancing drugs and
masking agents in sport doping: pharmacology, toxicology and analysis. British Journal of Pharmacology. 2010;161:1-16.
PMID: 20718736. PMCID: PMC2962812. doi: 10.1111/j.1476-5381.2010.00789.x

9. MeniB A. Temunit 6ik mepemor. [anuupkuii kopecrnonneHt. Bed-caidT. URL: https://gk-press.if.ua/x3068/ (nara
3BeprerHA: 20.02.2025).

10. Ventura R. and Segura J. Detection of Diuretic Agentsin Doping Control. J. Chromatography B: Biomed. Sci.
Applic., 1996, Vol. 687, No. 1, pp. 127-144. http://dx.doi.org/10.1016/S0378-4347(96)00279-4

11. Begofia Barroso M., Rosa M. Alonso, and Rosa M. Jiménez. Simultaneous Determination of Torasemide and Its
Major Metabolite M5 in Human Urine by High-Performance Liquid Chromatography—Electrochemical Detection. Journal
of Chromatographic Science, 2001. Vol. 39. pp. 491-496. URL: https://www.academia.edu/95022963/Simultaneous_
Determination_of Torasemide and Its Major Metabolite M5 in_ Human_ Urine by High Performance Liquid
Chromatography Electrochemical Detection?uc-sb-sw=9459746.

12. Adelaida, B. Gamboa, Aragon, Julio, A. Navoni, Cecilia M. Contartese, Alberto R. Villagra, Clara M Lépez, Edda C.
Villaamil Lepori. Quantitative Analysis of Torsemide in human plasma by High Performance Liquid Chromatography
with ultraviolet detection. Rev. Mex. Patol. Clin, 2011. Vol. 58, N. 4, pp 195-200. URL: http://www.medigraphic.com/
patologiaclinica

13.Krishna M. V., Sankar D. G.. Simple Spectrophotometric Determination of Torsemide in Bulk Drug and in
Formulations. E-Journal of Chemistry. 2008. Vol. 5. No.3. pp. 473-478. URL: http://www.e-journals.net

14. Bazel Ya.,Kormosh Zh., Tolmachev A. State of polymethine (styryl and carbocyanine) indolium derivatives inaqueous
solution and their analytical properties. J. Analyt. Chem, 2002. 57. P. 118-124. https://doi.org/10.1023/A:1014091218429.

REFERENCES:

1. Torasemid (Torasemidum) Diiucha rechovyna [Torasemide (Torasemidum) Active ingredient]. Retrieved from:
https://compendium.com.ua/uk/akt/84/76/torasemidum/ (date of application: 20.02.2025). [Ukrainian]

2. Torsemide Monograph. Medically reviewed by Drugs. com. American Society of Health-System Pharmacists.
Retrieved from: https://www.drugs.com/monograph/torsemide.html. (date of application: 20.02.2025).

3. Fischer, J., Ganellin, C.R. (2006). Analogue-based Drug Discovery. John Wiley & Sons. p. 458. ISBN
9783527607495.

4. World Health Organization (2021). World Health Organization model list of essential medicines: 22nd list (2021).
Geneva : World Health Organization. WHO/MHP/HPS/EML/2021.02.

5. British national formulary: BNF 76. Pharmaceutical Press. (2018). pp. 227-228. ISBN 9780857113382.

6. Shtrygol, S. Yu. Diuretyky. Farmatsevtychna entsyklopediya [Pharmaceutical encyclopedia]. Kh : NFaU;
2016. Retrieved from: http://www.pharmencyclopedia.com.ua/article/2549/diuretiki (date of application: 20.02.2025).
[Ukrainian].

40



ISSN: 2786-4669 (Print), 2786-4677 (Online)

7. Pavlova, Yu., Vynogradskyy, B. (2011). Vidnovlennya u sporti [Recovery in sports]. Monografiya. L : LDUFK.
204 p. [Ukrainian].

8. Cadwallader, A. B., de la Torre, X., Tieri, A., Botr¢, F. (2010). The abuse of diuretics as performance-enhancing
drugs and masking agents in sport doping: pharmacology, toxicology and analysis. British Journal of Pharmacology. 161.
1-16. PMID: 20718736. PMCID: PM(C2962812. doi: 10.1111/j.1476-5381.2010.00789.x

9. Meniv, A. Temnyi bik peremoh. Halytskyi korespondent. [The Dark Side of Victory. Galician Correspondent].
web-site. https://gk-press.if.ua/x3068/. (date of application: 20.02.2025). [Ukrainian].

10. Ventura, R., Segura, J. (1996). Detection of Diuretic Agentsin Doping Control. J. Chromatography B: Biomed. Sci.
Applic. 687 (1). 127-144. http://dx.doi.org/10.1016/S0378-4347(96)00279-4

11. Begofia Barroso M., Rosa M. Alonso, and Rosa M. Jiménez. (2001). Simultaneous Determination of Torasemide
and Its Major Metabolite M5 in Human Urine by High-Performance Liquid Chromatography—Electrochemical Detection.
Journal of Chromatographic Science,. 39. 491-496. Retrieved from https://www.academia.edu/95022963/Simultaneous_
Determination_of Torasemide and Its Major Metabolite. M5 in Human Urine by High Performance Liquid
Chromatography Electrochemical Detection?uc-sb-sw=9459746

12. Adelaida, B. Gamboa, Aragén, Julio, A. Navoni, Cecilia M. Contartese, Alberto R. Villagra, Clara M Lopez,
Edda C. Villaamil Lepori. (2011). Quantitative Analysis of Torsemide in human plasma by High Performance
Liquid Chromatography with ultraviolet detection. Rev. Mex. Patol. Clin, 58 (4). 195-200. Retrieved from
http://www.medigraphic.com/patologiaclinica

13. Krishna, M. V., Sankar, D. G. (2008). Simple Spectrophotometric Determination of Torsemide in Bulk Drug and
in Formulations. E-Journal of Chemistry. 5 (3). 473—478. Retrieved from http://www.e-journals.net

14. Bazel, Ya., Kormosh, Zh., Tolmachev, A. (2002). State of polymethine (styryl and carbocyanine) indolium derivatives
inaqueous solution and their analytical properties. J. Analyt. Chem. 57. 118—124. https://doi.org/10.1023/A:1014091218429

Cmammas naoituuna: 12.11.2025

Hputinamo: 28.11.2025
Onybnixosano. 30.12.2025

41



