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Beryn. Xeunieauk 3sudaiinuii (Aristolochia clematitis L.)
— baraTtopiuHa TpaB’SHUCTA POCIIMHA, sIKA BIAHOCUTHCS 10
pomuan Xeumiaukosi (Aristolochiaceae) [1]. Hama
POCIIMHA PO3MOBCIO/KEHA B YKpaiHi, 4acTo 3yCTpidaeThes
K Oyp’sH, TOMy CHpOBHHHA 0a3a € 3abe3nedeHor0. Kpim
TOTO, Y TPAAUIIIITHI MEUIMHI 0araThoX KpaiH CBITY 3IaBHA
3aCTOCOBYBAUCS POCIMHH POAY XBHIIBHUK, Y TOMY YHCII
XBWIIBHUK 3BHuaiiHuii [2]. OnHak, Hapasi 3 MOpUBOIY
3aCTOCYBaHHS XBIUIIBHHKY 3BHYaifHOrO B MEAWLHHI €
MIEBHI TPYIHOILI, SIKi Hacamrepex 00yMOBIICHI MOOIIHIMU
edekramu, 30KpeMa HepomnaTi€elo, SKi MOXKYTh BHHUKATH
NpU 3aCTOCYBaHHI JIIKAPChKUX 3acO0IB HAa OCHOBI IIi€l
pociunu [3]. ToMy Ha CHOTOIHI BUEHHMH 3 PI3HUX KpaiH
MPOBOJSATHECS TOIIMOJICHI HAYKOBI JOCITIDKEHHS IIOJI0
JIOCHIJDKEHHS. XIMIYHOTO CKJanay Ta (apMakoJorivyHOl
AKTUBHOCTI Ui PO3yMiHHS OE3MEYHOro 3acTOCYBaHHSI
JKapChbKUX 3ac00iB HA OCHOBI CHPOBHHH POCIHH POIY

Xpwriauk. Crmin 3ayBaxkwTH, MmO € poboTH, sKi
MPUCBSYCHI MOIITYKY MOKJIMBOCTEN 3MEHIIEHHS
HE(PPOTOKCHUYHOCTI 32  JIOMIOMOTOI0  OJHOYACHOTO

BUKOPHCTAHHS aHTHOKCUAAHTIB [4].

YacTo HayKOBLI y CBOiX EKCIIEPUMEHTax [0
BUBUEHHIO POCJIMH O3HAYEHOrO POy aKIEHTYIOTh CBOIO
yBary Ha JOCJIKEHHI CHIIBHOJAIIOYHMX PEYOBHH, a came
apuCTONIOXieBUX KHCIOT Ta ankanoimis [1]. Hamwumu
BIaCHUMH  JIOCHI/DKEHHSIMH ~ OYyJIO  BHM3HAu€HO, LIO
ApUCTOJIOX1€BI KUCIOTH OLIBIIOI MipOI HAKOTIMYYIOTHCS
y MiJ3eMHilil YacTUHI XBIIIBHUKY 3BHYaiiHoro [5]. Tomy
JUISL TIOAAJBIINX JOCIHIIKEHb HaMu Oyno oOpaHO TpaBy
miei pocnman. He nuBIsUMCh Ha €m0 HEOHO3HAYHE
CTaBIICHHS 10 i€l POCIHHU 3 TOYKHU 30PY 11 BUKOPHUCTAHHS

B MEIWIUHI, CIIOCTEPIra€Tbcs  TEHICHIS  MIOJ0
3HaXOAKEHHS MOXJIMBOCTEH pamioHaizyBaTH
3aCTOCYBaHHS POCIMH poOAy XBHIIIBHHK, 30KpeMa

XBWJIIBHUKY 3BUYalHOTO, IUITXOM BCEOIYHOTO HAYKOBOTO
BUBUCHHSI.

€ MO3UTHBHI Pe3yJbTATH 3 IPUBOLY BH3HAYCHHS
AQHTHMIKPOOHOI Ta NWUTOTOKCHYHOI aKTHUBHOCTI POCIHH
poxy XeumiBHUK [6-9]. 30kpema, B THOMEpenHiX HAIIUX
JMOCTIDKCHHSAX  Oyna  MiITBEp/PKEHA  [IMTOTOKCHYHA
aKTHBHICTb €KCTpPAaKTIiB, OJEp)KaHMX 3 HaJ3€MHOI Ta
mig3eMHOT 4YaCTMHM XBWIIBHUKY 3BuuaitHoro [10].
3arajgom, aHami3yloud HAyKOBi JpKepena JiTepaTypw,
MOXHa 3pOOMTH BHCHOBOK, IO iH(opMamnii CTOCOBHO
XIMIYHOTO CKJIaay Ta IOBEACHOI 3 HAYKOBOI TOYKH 30Dy
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(dapmakonoriuHoi  Aii  XBWJIIBHMKY 3BHYaiHOrOo He
JOCTaTHBO.
Tomy ™meTo0 podoTH Oyno BHU3HAYCHHS

010JIOTIYHO AaKTUBHMX PEYOBMH Yy TpaBi XBHIIIBHHUKY
3BHYAITHOTO, 3aroToBieHOI y a3y OyToHizamii Ta
OBiTIHHSA, 13 BHKopucTaHHAM Mertomy BEPX. Takox
MIPOBEACHHS CKPUHIHTOBOTO JOCIIIKEHHS aHTUMiKpOOHOT
aKTUBHOCTI 03HAYCHOI CHPOBHHH.

Marepianm  Ta  meromm.  Jlis  jmociipKeHHS
BUKOPHCTOBYBAJIM TpaBy XBWJIIBHUKY 3BHYaifHOrO,
3aroToByieHy y (a3i OyToHizamii Ta UBITIHHSA B YKpaiHi B
XapkiBCbKiif Ta XMeIbHUIIBKIH 00J1acTAX Y TPaBHi-4epBHI
2019-2020 pp.

Excrpakuito 0i0JIOriYHO aKTUBHHMX PEYOBHH i3
JOCIIKYBaHOI CHPOBHHM IIPOBOAMIN TAaKMM YHHOM:
0,500 r moxpibHEHOI Ha MOPOIIOK CHPOBHHHA BHOCHIIH B
KOHIUHY K00y MicTKicTio 100 M1, 001agHaHy 3BOPOTHHM
XOJIONWIbHUKOM, nonaBainu 25 mun 70 % eraHomy Ta
HaTpiBaJIM Ha BOJAHIH OaHi mpoTsirom 45 xB. [licis mporo
OJCp)KAaHWH PO3YMH  OXOJO/KYBalM JO KIMHATHOI
Temrieparypu Ta GuUIBTpyBanu depe3 (inbTp «uepBOHA
CTpiuka» B MipHy KouOy mictkicTio 25,0 mu. OG'em
po3uuny fAoBoamH 10 00’ emy 25,0 M 70 % etaHosOM.

XpomaTorpadiuHe BHBUCHHS JOCHIIKYBAaHHX

3pa3KiB  CHPOBMHM  IPOBOAWIM  Ha  PIAMHHOMY
xpomarorpadi, o0agHaHOMY IO THOMATPUIHUM
nerekropom Shimadzu HPLC-system, ser.20 B  Takux
YMOBaXx:

* komoHka Phenomenex Luna C18, po3mipom 250 MM x
4,6 MM, pO3Mip YACTHHOK 5 MKM;

+  Temmeparypa KonoHku — 35°C;

* JIOBXKMHA XBUWJI JleTeKTyBaHHs — 330 HM;

*  IIBUJKICTb NOTOKY pyxomoil da3u — 1 Mi/xs;

* 00'eM mpobw, 1110 BBOAUBCSA — 5 MKI;

*  pyxoma (aza:

Yac Emoenr A, Emoent B,
xpomartorpadyBaHHs % %
(xB)
0-25 85— 35 15— 65
25-30 350 65 — 100
30-31 0— 85 100 — 15

Enmoenm A: 0,1 % posuun mpugpmopoymosoi kuciomu y
600i; Emoenm b: 0,1 % pozuun mpugpmopoymosoi
KUCIOMU 8 AYemOoHimpuJi.

InenTu(dikaiiro KOMIIOHEHTIB TNPOBOAMWIHA 34
4acoM YTPUMYBaHHS Ta BixnoBigHocTi Y®-crekTpiB
peuoBuHi-cTangapty [10].

BusnaueHHs AHTHMIKPOOHOT AKTUBHOCTI
npoBoamin y 1Y «lHcTuTyT MikpoOiosorii Ta imyHoorii
imeni LI. MeunukoBa HAMH  Vkpaimm», mig
KEpIBHUITBOM K.0l0JL.H., cT.H.cil. Oconomguenko TerstHn
[MaBniBHu. i BU3HAYEHHS aHTHUMIKPOOHOI aKTMBHOCTI
TPaBM XBWIIBHHKY 3BMYalHOIO HamMHM IIPOBEAEHO
CKPUHIHTOBE JIOCHI/PKEHHS! BUTSKOK 3 JaHOi CHPOBHHH.
Bynu omeprkaHi eKCTpakTH y CHiBBiIHOIIEHHI CHPOBHHA :
ekcrparenT 1:10. Ik ekcTpareHTH BUKOPUCTOBYBAIIN BOLY
ouuteny Ta 50 %, 70 % ta 96 % ertanour.

Busnauenns Yy TJIABOCTI mITamiB
MIKpOOPTaHi3MiB BH3HA4YaJlMd 3a BIJOMOIO METOIUKOIO
METOJIOM KOJIOJISA3iB 13 BHUKOPUCTAHHSM CEpPEIOBHIIA
Mrosnepa-Xinrona [11].
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OuiHky aHTubaKTepiagbHOT AKTHBHOCTI
MPOBOJIMIIA 33 AiaMETPOM 30H 3aTPHUMKHU POCTY:

e 10 MM — MIKpOOpraHi3M He 4YyTIMBUHA 10
JOCTIPKYBAHOT'O €KCTPAKTY;
e 10-15 MM — MiKkpoopraniaM CIabOdyTINBHHA 0
JOCTIDKYBAHOT'O €KCTPAKTY;
e 1525 MM — MIKpPOOpraHi3M UyTIWBHHA [0

JOCTIDKYBAHOT'O €KCTPAKTY;
e 25 MM Ta BHUIIE — MIKPOOPTaHi3M BHCOKOYIYTJINBUI 10
JIOCITIKYBAHOTO €KCTPAKTY.

Y nocnimpkeHi BUKOPHCTOBYBAIHM TaKi ILITaMH
mikpooprani3mis: Staphylococcus aureus ATCC 25923,

Escherichia coli ATCC 25922, Proteus vulgaris ATCC
4636, Pseudomonas aeruginosa ATCC 27853, Bacillus
subtilis ATCC 6633, Candida albicans ATCC 653/885.

I[Ipu  00poOui  pe3ynbTaTiB  JOCIHIIKEHHS
BpaxOBYBaJIM BIUIMB CKCTPAreHTiB Ha aHTHUMIKpOOHY
AKTUBHICTb.

PesyabTatTm Ta  00roOBOpEHHS. Xpomarorpamu
BusiBlieHHd BAP y nocnmipkyBaHHMX BHIAxX CHPOBHHH, a
TaKoX XpoMmarorpadivHi mapameTpu HaBeAeHi Ha puc. 1-2
Ta 'y tabm. 1-2.

PesynpraTy BUpa)kaloThCs SIK CEPEAHI 3HAUCHHS
TPHOX BHUMIipIOBaHb + SD.
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Puc. 1. Xpomatorpama BusiBieHHst BAP y TpaBi XBWIiBHMKY 3BM4aiiHOr0, 3i0paHoi y a3y OyToHizanii

Taoauusa 1. Xpomarorpagiuydi napamerpu Ajis BusHaueHHs BAP y Tpasi XxBuiliBHUKY 3BH4YalHOrO, 3i0paHoi y

a3y oyronizauii

Cnoayka Retention Area Tailing Theoretical plate Resolution
time factor
depynosa 29,930+0,242 | 985101+6895 | 1,334+0,013 192495,828+1924,958 0,000
KHCJIOTa
Kemndepon 32,398+0,273 138498+1107 | 1,772+0,017 290828,077+2326,624 9,618+0,086
Pytun 36,922+0,302 119508+836 1,165+0,010 273179,047+2731,790 17,306+0,155
Apucronoxiesa 65,888+0,638 11523+92 1,146+0,011 938740,508+8448,664 | 104,462+0,835
kuciora AA-II
ApucronoxieBa 67,548+0,645 153028+1071 1,286+0,012 | 1680951,236+15128,561 | 6,911+0,055
kuciaora AA-I
Summary(Compound)
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Puc. 2. Xpomatorpama pusiBineHHst BAP y TpaBi XBuIiBHHKY 3BH4aliHOr0, 3i0paHoi y ¢a3y uBiTiHHsA
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Tabmuusa 2. Xpomartorpadivyni napamerpu 1is Bu3HauyeHHs: BAP y TpaBi xBuiiBHMKY 3BH4aiiHOro, 3i0paHoi y

a3y uBiTinusa

Cnoayka Retention time Area Tailing Theoretical plate Resolution
factor
DepymnoBa 29,918+0,269 289902+2319 1,346+0,012 | 191990,3934+2495,875 0,000
KHCJIOTAa
Kemndepon 32,382+0,291 44564+401 1,661+0,021 | 294051,7864+2793,491 9,628+0,010
Pyrun 36,905+0,442 54858+521 1,302+0,011 | 256541,931+3078,503 | 17,05640,204
Apmucrosoxiesa 65,879+0,724 35409+339 1,221+0,113 | 962743,113+10590,174 | 103,476+1,241
kucioTa AA-II
Apmucrosoxiesa 67,542+0,945 193848+2520 1,281+0,126 | 1652760,345+23138,64 | 6,948+0,067
kuciora AA-I
Sk BUJIHO 3 HaBCACHUX BHUIIIC JaHUuXx, CJ'Ii}I BiI[MiTI/ITI/I, oo 3a SIKICHHM CKJIaJOM

eKCIIEpUMEHTANIbHE  JIOCTI/DKEHHS 13 BHKOPUCTaHHSM
JIlAaHUX YMOB XpomarorpadyBaHHS J03BOJMIO BUSBHTH Y
JIOCITIDKYBAHHUX 00’ €KTaX CIOJYKH (peHOIBHOT IPUPOAH, a
came (epysoBy KHUCIOTY, Kemmdepon Ta pyTHH. Kpim
TOrO, OJHOYAaCHO OyJI0  BCTAaHOBICHO  HAsBHICTh
apuctooxieBux Kuciaot AA-I ta AA-IL.
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[LiameTp 30H 3aTPUMKM POCTY, MM

o

Tpaea, 3ibpaHa y casy OyToHisauii

Puc.

1 L

TpaBa, 3ibpaHa y asy UBiTiHHA

BUSIBJICHHX CIIOJYK TpaBa XBWIIBHHKY 3BHYaifHOTO,
3i0pana y ¢aszy OyToHizawii, He BiJpi3HsuIacs BiJ TpaBH,
3aroToByeHO1 y a3y BITIHHS.

Pesynbratu BU3HAYCHHS CKPUHIHTY
AHTUMIKPOOHOT aKTHBHOCTI BUTSDKOK 13 TPABH XBHIIIBHHKY
3BUYAHOTO HaBeJICHO Ha puc. 3-6.

m Staphylococcus aureus

m Escherichia coli
Proteus vulgaris

] Pseud_omonas
aeruginosa

m Bacillus subtilis

Candida albicans

3. Jiarpama pe3yJbTaTiB BHBYEHHS AHTHMIKPOOHHX BJIACTHBOCTeil BHUTSIKOK 3 TPaBH XBHJIIBHHUKY

3BHYAIHOrO (eKCTPareHT — BojAa ounineHa), p< 0,05
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TpaBa, 3ibpaHa y ¢asy byToHisauii

Puc.

| II i lI

Tpaga, 3ibpaHa y ¢asy UBITiHHSA

m Staphylococcus aureus

® Escherichia coli
Proteus vulgaris

] Pseud_omonas
aeruginosa

m Bacillus subtilis

Candida albicans

4. Jiarpama pe3yJbTaTiB BHBYEHHS AHTHMIKPOOHMX BJIACTHBOCTEll BHUTSIKOK 3 TPaBH XBHJIIBHHUKY

3BuyaiiHoro (excrparent — 50 % eranou), p< 0,05
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aeruginosa

m Bacillus subtilis

Candida albicans

TpaBa, 3ibpaHa y a3y byToHisauii Tpaea, 3ibpaHa y a3y UBITiHHS

Puc. 5. Jliarpama pe3yabTaTiB BUBYEHHS] AHTHMIKPOOHHX BJIACTHBOCTEH BHTSKOK 3 TPAaBH XBWJIIBHHKY
3Bu4aiinoro (ekcrparenT — 70 % eranou), p< 0,05
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Puc. 6. Jliarpama pe3yabTaTiB BMBYEHHSI AHTHUMIKPOOHMX BJIACTHBOCTEH BHTSZKOK 3 TPaBM XBHJIIBHUKY
3BH4aiiHoro (ekcrparent — 96 % eranou), p< 0,05

OmKe, BU3HAUCHO, 1[0 aHTHMIKpOOHA aKTUBHICTh
TpaBH XBHIIBHHUKY 3BUYaiiHOrO, 3i0panHa y a3y
OyToHi3alii, Ta TpaBa, 3i0paHa y a3y UBITIHHS, 3HAYHO
MiXk c000r0 He Bimpizusuiacs. OmHAK, CITiJ 3a3HAYUTH, 110
BCE K TaKd [Iell0 BHIIOK BOHa Oyna y TpaBy,
3aroTOBICHOI0 y a3y wuBiTiHHA. Ciifg BiIMITHTH, IO
HalOUIbII BUPAXEHOI0 aHTUMIKPOOHA aKTHUBHICTH Oyna y
BUTSDKOK, ojepxkaHux 70 % eraHosoM, HaAWHMKYOK —
BOJOI0  OuMmIeHowo.  Taki  MIKpooprauizMu Sk
Staphylococcus aureus, Pseudomonas aeruginosa ta
Bacillus subtilis 6ymu BicokouyTIMBUMY 1O i BUTSKOK 3
TPaBU XBHJIIBHUKY 3BUYaiHOTO.
BucnoBku. TakuMm 4nWHOM, OAEpXaHi PE3ylbTaTH MIOJ0
BUBYCHHSA XIMIYHOIO CKJIaay TpPaBH  XBHJIBHHKY
3BHYAITHOTO MOKAa3yIOTh MEPCHEKTHUBHICTH i MOAAIBIIOTO
MOTJMOJIIEHOTO  JIOCII/DKEHHS. 10 BUBUYEHHIO CIOJYK
(heHOIIBHOT IPUPOJTH, @ TAKOK BU3HAYCHHIO 1X KiJIbKICHOTO
BMmicTy. KpiMm  TOro, CKpuHIHrOBE  BH3HAa4YCHHS
AHTHMIKPOOHOI ~ aKTHBHOCTI  JIOCTI/DKYBaHUX  BHIIB
CHPOBHHH JIO3BOJIMIIN BUSBUTH ONTUMAaJIbHUH €KCTPAreHTt,
a came 70 % eraHON Ta CUPOBHHY — TPaBY XBHIIIBHHKY
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3BHYaiHOTO, 3i0paHy y a3y UBITIHHA, SKi JOUIIBHO
BUKOPHUCTOBYBATH ISl TIOJANBIIOTO BHBYEHHsA. Bucoka
AQHTUMIKpOOHA aKTUBHICTh TPAaBU XBUJIIBHUKY 3BHYaiHOTO
JIO3BOJISIE  TIPUITYCTUTH  MOMJIUBICTh  BHKOPHCTaHHS
EKCTPAKTIB 3 Hel y JIIKapChKHUX 3ac00ax JJIsl 30BHINIHHOTO
3aCTOCYBaHHSI.

Detection of biologically active substances in
Aristolochia clematitis L. herb by HPLC and
determination of antimicrobial activity of this raw
material

Pohodina L.I., Burda N.Ye, Kyslychenko V.S.,
Martynov A.V.

Introduction. Aristolochia clematitis L. is a perennial
herbaceous plant, family Aristolochiaceae. At present,
there are some difficulties with the use of Aristolochia
clematitis in medicine. They are primarily due to side
effects, including nephropathy. Therefore, today scientists
from different countries are conducting in-depth research
to study the chemical composition and pharmacological
activity to understand the safe use of drugs based on raw
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materials of plants of the genus Aristolochia L. There are
positive results in determining the antimicrobial and
cytotoxic activity of plants of the genus Aristolochia. In
general, analyzing the scientific literature, we can
conclude that information on the chemical composition
and scientifically proven pharmacological action of
Aristolochia clematitis is not enough. The aim of the
study was to identify biologically active substances in
Aristolochia clematitis herb, collected within the budding
and blooming phase, by HPLC. Also conducting a
screening study of the antimicrobial activity of these raw
materials. Materials and methods. Aristolochia
clematitis herb was collected within the budding and
blooming phase in Kharkiv and Khmelnytskyi Regions,
Ukraine, in May-June 2019/2020. The chromatographic
study of tested herb specimens was performed at a
Shimadzu HPLC-system, ser.20 liquid chromatograph
equipped with a diode matrix detector under the following
conditions: Phenomenex Luna C18 column, dimensions:
250 mm x 4,6 mm, particle size 5 pm; column
temperature 35°C; detector wavelength 330 nm; mobile
phase flow rate 1 ml/min; introduced sample volume 5
ul. The components were identified by their retention
time and conformity of their UV spectra to standard
substance. To determine the antimicrobial activity of
Aristolochia clematitis herb, we conducted a screening
study of extracts from this raw material. Extracts were
obtained in the ratio of raw materials: extractant 1:10.
Purified water and 50%, 70% and 96% ethanol were used
as extractants. Determination of the sensitivity of strains
of microorganisms was determined by a known method
by the method of wells using Mueller-Hinton medium.
Evaluation of antibacterial activity was performed on the
diameter of the growth retardation zones: 10 mm — the
microorganism is not sensitive to the test extract, 10-15
mm — the microorganism is insensitive to the test extract;
15-25 mm — microorganism sensitive to the studied
extract, 25 mm and above — microorganism highly
sensitive to the studied extract. The following strains of
microorganisms were used in the study: Staphylococcus
aureus ATCC 25923, Escherichia coli ATCC 25922,
Proteus vulgaris ATCC 4636, Pseudomonas aeruginosa
ATCC 27853, Bacillus subtilis ATCC 6633, Candida
albicans ATCC 653. Research results. Experimental
study using these chromatographic conditions revealed
compounds of phenolic nature, namely ferulic acid,
kaempferol and rutin, in the studied objects. In addition,
the presence of aristolochic acids AA-I and AA-11 was
simultaneously detected. It should be noted that the
qualitative composition of the detected compounds of
Aristolochia clematitis herb, collected within the budding
phase, did not differ from the herb collected within the
blooming phase. The antimicrobial activity of
Aristolochia clematitis herb, collected within budding
phase, and herb collected within the blooming phase, did
not differ significantly. However, it should be noted that it
was still slightly higher in the herb collected within the
blooming phase. It should be noted that the most
pronounced antimicrobial activity was in the extracts
obtained with 70% ethanol, the lowest — purified water.
Microorganisms such as Staphylococcus aureus,
Pseudomonas aeruginosa and Bacillus subtilis were
highly sensitive to the action of extracts Aristolochia
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clematitis. Conclusions. Thus, the results obtained on the
study of the chemical composition of Aristolochia
clematitis herb show the prospects of its further in-depth
study of the compounds of phenolic nature, as well as the
determination of their quantitative content. In addition,
the screening determination of antimicrobial activity of
the studied types of raw materials revealed the optimal
extractant, namely 70% ethanol and raw materials —
Aristolochia clematitis herb, within the blooming phase,
which should be used for further study. The high
antimicrobial activity of Aristolochia clematitis herb
suggests the possibility of using extracts from it in
medicines for external use.

Keywords: Aristolochia clematitis L., chemical
compounds, HPLC, antimicrobial activity.
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