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BCTYII

AkTtyanabHicTb. lllu3anapun, sSKuili MICTUTBCS y JUMOHHHUKY KHUTaHCBKOMY,
BIJIHOCUTBCS JI0 O10JIOTIYHO aKTUBHUX PEYOBHMH Tpymnu JjdirHaHiB. Ll cmomyka
BiJIOMa CBOi€I0 TE€NAaTONPOTEKTOPHOIO [II€0, BIUIMBOM pIBEHb PO3YMOBOI Ta
(b13UYHOT Mpare3 aTHOCTI, a TAaKOXK 3/IaHICTIO 3aXHUINATH BiJl IIPOIIECIB CTApiHHA Ta
PO3BUTKY XPOHIYHUX 3axBOoptoBaHb. lllM3zaHapuuH TakoX Mae MOTEHLIHHI
BJIACTUBOCTI 3MCHIIICHHS 3alaJICHHS Ta 3HWKEHHS PHU3UKY CEPIIEBO-CIIMHHNX
3axBOpioBaHb. lle 0cOOMMBO BaXIMBO B yMOBaxX CY4YacCHOTO CEpEIOBHINA, SIKE
BIJIOME€ CBO€K) BHCOKOK) CTPECOBICTIO Ta HASABHICTIO Pi3HUX (HAKTOPIB,IIO0
CIIPUSIOTh TIOSBI PI3HUX 3aXBOPIOBaHb. BaXIMBUM € JOCTIIKCHHS SKOCTI
JIETUYHUX J1I00aBOK,SIKI MICTSATh IIM3aHJPUH, OCKIJIBKH 1€ MOXE IMJABUIIUTH IX
e(eKTUBHICTh Ta Oe3neky. Po3poOka eKoJIOriyHO Oe3MeYHUX METOJUK TaKOXK €
aKTyaJIbHOIO MPOOJIEMOI0 Y (hapMalleBTUUHIN XiMii.

Mema ma 3aed0amns 0ocnioxycenna.Mera poOOTH -TPOBECTH JOCIIIKCHHS
xpomatorpaiuHiX XapaKTepUCTUK MIM3aHAPUHY B pexuMi 00epHEeHO-(Pa30BOi
xpomatorpadii 3 BUKOPHCTaHHSM €TAHOJOBMICHUX pyxomux ¢as. Po3podutu i
BaJiyBaTH €KOOE3MEeUYHy METOJMKY KUIbKICHOTO BHU3HAYEHHS WI3aHIAPHUHY B
MIETUYHUX JOOaBKax.

JI7ist tocsireHHsT METU TIOCTABJICHO TaKl 3a80AHHS:

1. IlpoBecTu ormnsia JITEpaTypHUX JKEPET 3 METOK BHUBUYCHHS 1CHYHOUUX
METOJUK KIJTbKICHOTO BU3HAUCHHS IIM3aHIPHHY.

2. TlpoBectu AochiKeHHS XpoMmaTorpadiyHUX XapaKTePUCTUK IIU3AHIPUHY
Opy  BUKOPHCTaHHI HEpyXoMux a3 Ppi3HOI XIMIYHOI  TPUPOIU
(OKTameMACHIIIBbHOI, (EHUICHIUIbHOI, MeHTahaI0ypodheHUIBHOT) 1
pyxomux (¢a3 3 BapilOBaHHSIM BMICTY €TaHOJY 1 BOJU B PEXHUMI 00€pHEHO-
¢azoBoi piguHHOT XpoMToarpadii.

3. Po3pobutu ekobe3pedHy METOIMKY KUTbKICHOTO BU3HAYEHHS IIU3aHIPUHY 1

MIPOBECTH BAJTIIAIIII0 PO3POOICHOT METOIUKHI



4. TlpoBectu ampoOalliro METOAWMKH Ha MIETUYHUX J00aBKax JIOCTYIMHHX Ha
pUHKY YKpaiHH 1 IJ10/1aX JIUMOHHUKA KATAUCHKOTO .

Metoau fociigkeHHsi: pimuHHA XpoMmartorpadis 3 CHEKTPO(HOTOMETPUUHUM
JETEKTOPOM
HoBu3Ha Ta 3HAYeHHS OJeP:KAHUX Pe3yJabTATiB: BCTAHOBIICHO XapaKTEPUCTUKU
yTPUMYBaHHS MU3AHAPUHY B PEXUMI 00epHEHO-(Da30BOT piIMHHOT Xpoma Torpadii
Ha Hepyxomux (azax pi3HOi (YyHKILIOHAJIBHOCTI, 30KpeMa 3 MPUIICIUICHUMH 10
CHJTIKareJto OKTaJAeUUIbHIMHE, (PEeHUTEHUMEU a00 eHTadIyo(peHUTEHUMU TPYTIaMHU.
BceranoBneno  Po3poOsieHo ekoOe3neyHy METOAMKY KUIbKICHOTO BW3HAYEHHS
IIU3aHAPUHY B IIETUYHUX JOOaBKaXx 1 MJIOJaX JIMMOHHUKA KUTAChKOTO.
Anpobanisi pe3yabTaTiB J0CHiIKeHHsl. Pe3ymbratd  JOCIIDKCHHS OyiH
MpeACTaBIeHI Ha HAYKOBO-TIPAKTUYHIM KOH(EpeHIi 3 MIKHApPOJHOK YYacTIO
«DAPMAIIEBTUYHA OCBITA, HAYKA TA [IIPAKTUKA: CTAH,
I[TPOBJIEMU, IIEPCIIEKTUBU PO3KBITY», ska npoxomuna 19-20 rpyans
2023 poky B KueBi ta Oyna npucBsiueHa 25-piuuto papMaleBTUYHOTO (PaKyIbTeTy
Hamionansroro meauanoro yHiBepcutety iMeHi O. O. boromorbiis.

Takox pe3yabTaTd AOCHIDKCHHS OyJIM TpEACTaBiICHI Ha CTYACHTCBHKIH
HaykoBiii koHdepeHuii «SPRING STUDENT'S SCIENTIFIC SESSION 2024y,
cekIliss «XiMis JIIKIB Ta JIKapChKa TOKCHKOJIOTIS», sSKa mpoxoawia 3 22 mo 26
kBiTHS 2024 poky B KueBi, opranizoBaHiii CTy/IEeHTCbKUM HayKOBUM TOBApHUCTBOM
iMeni O.A. Kucens Tta ToBapucTBOM MOJIOJUX BUEHMX 1 CIELIATICTIB
HamionanpHoro meauunoro yHisepcutety iMeHi O.O. boromosblis.

Kpim Ttoro, mpenacraBiena Ha XXV MixHapoaHiil koH(pepeHLli CTyAEeHTIB,
acmipaHTiB Ta Mojonux BueHHX "CydacHi mpoOiemu Ximii",CeKIlis «AHaIITUYHA
xiMis» , sika BimOynacs 15-17 tpaBus 2024 p. y micti Kuesi, xiMiuHui GakyabTeT

KuiBcbkoro HamioHanbHOTO yHiBepcuTeTy iMeHi Tapaca llleBuenka (nomatok b ) .

Ilyoaikamii. OTpuMaHi HayKOBI pe3yJbTaTH BiJOOpPa)KEHO B JBOX MyOJiKaIlisgx

(momarok B).



Ctpykrypa pobotu: PoboTra ckinagaeTbes 3 58 CTOPIHKH, TPHOX PO3ALTIB (OIS
JiTepaTypH, MPAKTUYHOT YACTUHU Ta pO3poOKa Ta BaJliJlallisi METOJUKH ), KUTbKICTh

BUKOPHUCTAHUX JKEpeNT — 35, ToJaTKiB Ta aHOTAIlli aHTJTIHCHKOI0 MOBOIO.



BucHoBku:

1. [IpoBeneHo IniTepaTypHUX OTJISAM BJIACTHBOCTEH 1 METOIWK BU3HAYCHHS
IIM3aHIPUHY, HAa OCHOB1 OTJISiy BCTAHOBJICHO, IO HAWOIBII TOYHUM IS

BU3HAYEHHS IIU3aHIPUHY € METOJI BUCOKOE(DEKTUBHOI PIAMHHOI XpoMaTorpadii.

2. BcraHOBIEHO XapaKTEpPUCTUKH YTPUMYBaHHS IIM3aHAPUHY 3aJIEXKHO BiJ
BMICTY €TaHoay B pyxomiil ¢a3i. [lokazaHo, 110 MHM3aHAPUH KpAIE YTPUMYETHCS
Ha Hepyxomux ¢azax 3JaTHUX 10 7-m B3amojii. Tak Ha (peHUIbHIN KOJOHI 3a
OTHAKOBUX yMOB INHM3aHIPUHT YTPUMYEThCS BTPUYI JIOBIIE HIX Ha

OKTaACIIICHILIBHIA. ONTUMAaTLHUN BMICT €TaHOTY B pyXxoMmiit ¢azi — 55 06.%.

3. Po3po6iieHo 1 BasliIOBaHO METOJIMKY KUIbKICHOTO BU3HAYEHHSI IIU3AHIPUHY
32 TaKUMH XapaKTepUCTUKAMH: CHenu(IuHICTh, 301KHICTh, MPABUIBHICTD,
JIHIMHICTh, MeXa KUIbKICHOTO BH3HAuYCHHS. J[OCATHYTO BCTaHOBJIEHUX KpHUTEPIi

srigao JJdY.

4. Metoauky anmpoOoBaHO JjIsl 3aCTOCYBAaHHS SIK JUISl IIETUYHUX J00ABOK TakK 1
JUTSI BU3HAYEHHS IMM3aHAPUHY B TUIOAAX JJMMOHHHMKA KUTaWChKoro. Meroanka mae
Taki X pe3yJbTaTH sIK 1 MeTojauka ¢apmakorei 1 Moke OyTu ii ekoOe3meyHOoro

JIbTEPHATUBOIO.

42



SUMMARY
S.Ye. Fedorovych
DEVELOPMENT AND VALIDATION OF AN ECO-FRIENDLY METHOD
FOR DETERMINING SCHIZANDRIN IN DIETARY SUPPLEMENTS
Department of Drug Chemistry and Drug Toxicology
Scientific supervisor: Candidate of Chemical Sciences Syrotchuk O. A,
Candidate of Chemical Sciences, Associate Professor Glushachenko O. O.

Introduction. Schizandrin, or 5-hydroxy-2-phenylchroman, is a biologically
active compound found in the fruits of Schizandra chinensis, a perennial vine from
the Schizandraceae family. Schizandrin exhibits a wide range of pharmacological
properties, including antioxidant, anti-inflammatory, adaptogenic,
hepatoprotective, and immunomodulatory activities. With the growing popularity
of dietary supplements containing Schizandra, it is important to control the quality
of such products, and schisandrin serves as a marker of the presence of Schizandra
chinensis in dietary supplements. Additionally, in light of trends in analytical
chemistry towards reducing environmental harm, the development of eco-friendly
methods for the quantitative determination of schizandrin is relevant, which is the
focus of this work.

Materials and Methods:The work was performed on a Shimadzu LC-30 liquid
chromatograph with a spectrophotometric detector. Chromatographic columns
used in the study: Discovery HS C18 250%4.6, 5 um, Discovery PFP 250x4.6, 5
um, Ascentis Phenyl 250x4.6, 5 um. Standard substance of schisandrin, European
Pharmacopeia standard. Ethanol 96% "UKRSPYRT", water for HPLC obtained on
the Simplicity UV system, Millipore, USA.

Results: At the beginning of the method development, studies were conducted to
determine the optimal conditions for the determination of schizandrin, examining
its distribution on different stationary phases depending on the chemical nature of
these phases and the composition of the mobile phase. Water-ethanol mixtures

were used to establish the optimal chromatographic conditions.
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Fig. 1. Dependence of retention factor k on ethanol content in the mobile phase
using columns: 1 — Discovery C18, 2 — Discovery F5, 3 — Ascentis Phenyl

It was shown that the most effective retention of schiZandrin is observed on
stationary phases with specific interaction centers, particularly phenylsilane and
pentafluorophenylsilane groups. For method development, the Ascentis Phenyl
column was chosen, with a water-to-ethanol (96%) ratio of 45:55. Before
validation, the suitability of the developed system was checked. The suitability test
results were as follows: relative standard deviation (RSD,%) of peak areas from 6
consecutive injections of the standard sample — 0.38% (not more than 1.0%),
schisandrin peak efficiency — 8422 theoretical plates (not less than 3000 theoretical
plates). The method was subjected to validation parameters such as specificity,
linearity, precision, and accuracy. Linearity was proven in the range of 0.02-0.35
mg/ml with a correlation coefficient of 0.9999 and a practically insignificant
intercept of 0.1%. Accuracy was 0.8%, and precision, expressed as the uncertainty
of analysis results, was 2.8%.

To establish extraction conditions, crushed fruits of Schisandra chinensis were
used. It was found that ethanol extraction (96%) gave similar results to methanol
extraction. Therefore, to ensure eco-friendliness, ethanol was chosen as the
solvent. The extraction degree per operation was 95%, indicating that two
operations are sufficient for complete extraction. To check the schizandrin content
in dietary supplements, three products were selected — two in capsule form and one
in alcohol extract form. Extraction was performed three times to ensure result
accuracy. No schizandrin was found in the tested dietary supplement samples, with

a detection limit of 0.006% and a quantitative determination limit of 0.02%.
57




Conclusion. Based on the studies, it was found that the best retention of
schisandrin is observed on stationary phases with specific interaction centers such
as phenylsilane and pentafluorophenylsilane. A method for the quantitative
determination of schisandrin was developed, validated, and used to control dietary
supplements containing Schizandra extract. The control results showed that none
of the analyzed dietary supplements contained schizandrin, which is a marker of

Schizandra chinensis.
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