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Determination of Medicinal Substances and Evaluation of the
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This work discusses the primary methods of preparing urine samples for voltammetric analysis. To serve as model
analytes, well-known and commonly used medicinal substances were employed. These substances exhibit distinct
pharmacological effects and undergo varying transformations at the electrodes under voltammetry conditions. The
selected model analytes encompass two alkaloids of plant origin — quinine and platyphylline, the platyphylline metabolite
— its N-oxide, and the synthetic antibacterial drug sulfadimethoxine. The determination of model analytes in prepared
samples of urine was carried out using a boron-doped diamond electrode and a dropping mercury electrode. The
action of ultrasound on the urine sample turned out to be the optimal method of sample preparation, which allows you
to liquid or other types of extraction and significant dilution of sample urine. Furthermore, the environmental aspects of
voltammetric analysis for medicinal substance determination in urine, exemplified by quinine, were assessed. Various
approaches, such as AGREEprep, AGREE metrics, Green Certificate, and Blue Applicability Grade Index (BAGI), were
employed to evaluate environmental considerations. All these assessments yielded high ratings, indicating compliance
with the principles of green analytical chemistry for the voltammetric technique in quinine determination in urine.
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Y uiti pobomi po3ansHymo OCHO8HIi crnocobu npobornidecomoeku cedyi 3 MemoK 3acmocy8aHHs Y
80/IbMamMnepoMempu4yHoOMy aHarnisi. Sk mModenbHi aHanimu eukopucmanu 0asHO 8i0OMi i nMowupeHi rikapchKi
peyo8UHU, SKi 8US8NSIOMb Pi3HYy ghapmakonoziyHy Oito ma ro-pisHOMy epemeoprromMbCS Ha erlekmpodax 8 yMosax
gosibmammnepomMempii: d8a ankanoiou poCrIUHHO20 MOXOOXKEHHS — XiHIH ma rnamucpinid, Memabonim nnamudiniHy
— Uoeo N-okcud, ma cuHmemuyHuli aHmubakmepianbHUl npenapam cynbgadumMemoKkcuH. Bu3HadeHHs y
nideomosneHux rpobax 8UKOHy8arlu 3 BUKOPUCMAaHHAM afiMasHo20 efiekmpoda, 1eeoeaHo20 60poM ma pmymHo20
KparnuHHo20 ennekmpoda. [is yrnbmpassyKy Ha 3pa30K ceyi ausiguiack onmumarbHUM criocobom npobornidzomosku,
KUl Oae 3Mo2y yYHUKHymuU piOUHHOI Yu iHwux eudie ekcmpakuji ma eenukoeo po3basrieHHs 3pa3ka.

Kpim moeo, Ha npuknadi 8u3Ha4eHHs XiHiHy OUiHEeHO 8UKOpPUCMaHHS 80sIbmaMrepoMempu4yHo20 aHanisy ons
BU3HaYEHHS NiKapCbKUX PEHOBUH 8 CEYi 3 MOYKU 30Ppy eKoroaidyHocmi MemoOouKu. s ub02o sukopucmaHo Memoou
(kanbkynsmopu) AGREEprep, AGREE metrics, Green Certificate ma Blue Applicability Grade Index. 3z2i0Ho 3 ycima
8UKOpuCmaHuUMu nidxo0amu eorbmamriepoMempuyHa MemooOuKka 8U3HaYEeHHS XiHIHY y cedi ompumaria 8uCOKi
OUIHKU, SIKi 3acei0qytomb dompuMaHHs MPUHUUIIG 3e/1eHOI aHamimuYHoI Ximii.

KniovoBi cnoBa: npobonigrotoBka, cedva, nikKapcbki PEYOBMHW, BONbTAMNEPOMETPUYHWUIA aHarni3, 3eneHa
aHaniTMyHa ximis
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[ligroToBka I'Ip06 cedi ana BONbTaMNepoOMETPUYHOIo BU3HA4YEHHA J'IiKapCbKI/IX PEeYOBUH Ta OLiHIOBAHHSA METOAMKN
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Ta6nuua 1. Konotka xanaktenuctuka crnocobirR MinroTORKM INA2KIR Cedi N9 RUIHAURHHS NEegaKUX MiKADChKUX
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€KOmnori4yHoCTi.
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[ligroToBka I'Ip06 cedi ana BONbTaMNepoOMETPUYHOIo BU3HA4YEHHA J'IiKapCbKI/IX PEeYOBUH Ta OLiHIOBAHHSA METOAMKN

Aki110 HE RKARAHO iHIIINMD  TO NOASINOrnamMia OTNUMAHO Mg ADUroTVRAHHA ROMHUY NOR/JUUHIR  RUKONUCTO-

© Methods and objects of chemical analysis, 2024, Vol. 19, No. 2, xx—xx 83



O.M. ywHa, M.C. Hoeoxwunoga, J1.0. [ly6eHcbka

[nii20mveadHsa | nnoliedvna AHAMIRY RNAIKIR ceui rinomn 110 XH nerkn RiNHORAMETRCS R 1HIANOKIAX

cedvl Ha ALlbE Ta p.k.e. (6). C,,, =4.0-10® M; Ans p.k.e. pH= 6.0; ana ALbE pH= 5.5.
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HaunpocTimm  cnoci6  nnoboninrotorkm — 1 1:2 AHANITUYHUIA CUTHAN CAOTRODKIETLCA.  CTDVM  V
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MeTnnuka nonannrnachiudorn ruanauadua Ne-nkcunv

CINM Aeanncenendkn v cedi nn Ti_nnnfia_ vrRaniania
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lnga olliHKRAHHA MEeTnOMNOrYHUX  XANAKTeNUCTUK (RHAYEHHS  f-kDUTEeDiK_ 0BuncneHOro  HA _ MincTARi
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Kankwvnatnn  AGRFFnren NNieHTNARAHINIA W) canennruillie  Taknw RNAYNRVINTRCAG NACAria_ aviamia

XH 3a gonomoroto kanbkynatopa AGREEprep.
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RUKONDUCTAHHSA  ODFAHIYHOIO  DORUUHHUKA  HErATURHO 3rinHo iz AGRFFmetric RonkTAaMnenomeTnuyHv

ceruncdle (d), AGREEL ITIEUIC (0) 1d DAGI (8).
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OionoriyHoro 3paska.

OTXe, SIK NMOKasaB KPUTUYHUI aHani3, 3rigHo 3
NPUHUMNAMN 3eNeHol aHarniTUYHOI XiMii po3pobneHy
HaMu BOSTLTAMMNEPOMETPUYHY METOAMKY BU3HAYEHHS
XH B ceyi MOXHa BBakaTu €KOMOriYHOH0.

BucHoBku

MpobGoniarotoBka — KMYOBMI eTan Oyab-sikoro
BM3HAYEHHS, AKMIN 3abe3nevye HanexHy Mexy Bu-
3Ha4YeHHA Ta NPaBWUSIbHICTb aHanisy 3aranom. Y uin
po6OTi MM MOPIBHANMM 3aCTOCYBaHHS Pi3HMX CnocobiB
npo6oniaroToBkM cevi Ans BONbTaMnepoMeTPUYHOIO
BU3Ha4yeHHs ankanoiga xiHiHy, N-okcuay nnatudininy
— TONIOBHOrO MeTaboniTy ankanoiga nnatudiniHy Ta
NPOTMMIKpOOHOro npenaparta cynbdaaMMeTOKCUHY.

BonsramnepomeTpuyHe BM3HAYEHHS PEYOBMH 3a
CTPYMOM BiHOBMEHHSA CENEKTUBHILLIE, HiXX 3a CTPYMOM
OKWCHEHHS, OCKIMIbKM 30aTHUX OO0 BIOHOBMEHHSA Ha
enekTpodax OpraHiyHMX pPEYOBMH 3HAYHO MEHLLE.
30kpema, BOMbLTAMMEPOMETPUYHOMY  BU3HAYEHHIO
OaraTbOX aHaniTiB 3a aHoOOHUM CTPYMOM 3aBaXkae
O[MVH 3 roNOBHUX KOMIMOHEHTIB Ceyi — ce4yoBa Kucnora.

EkcnepuvmeHTanbHi gaHi 3acBigumnu, wo npobo-
niAroToBKa cevi 40 aHanidy BOfbTaMnepoMeTPUYHUM
METOAOM 3a BITACHMM CUrHaroM aHanity (XiHiH) €
AOCTaTHbO EKCMPECHOK | NpocTol, Ta Aae 3Mory
BM3HAYUTK XiHiH Ha piBHi 30 HI/Mn, WO 3Ha4YHO MeHLe
TepaneBTUYHUX KiINbKOCTEN Ta BiAMNOBIAAE KiflbKOCTAM
HaTUBHOI PEYOBUHU, SKi BUBOASATBCHA 3 OpraHiamy
ceveto. OagHak, gkWwo noctae notpeba gepuBatuaadii
aHanita  (cynbaguMETOKCUH,  nnatudiniH) 3
BVKOPWUCT@HHSIM  HECENEeKTMBHOIO peareHTa, TO
BONbTaMMNePOMETPUYHO MpoaHani3yBaT cevy Loao
LbOro aHanita 3 MiHiManbHOK MpPOBONIAroTOBKO
HEe MOXHa. [OMOBHUIA YMHHUK, KU YHEMOXIUBIIOE
BOINbTaMNepoOOMETPMYHE  BU3HAYEHHA MeTaboniTy
nnatudinivy (N-okcuay) y cedi, — Mexa BU3HaAYEHHS,
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