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M3YYEHUE KOMMNOHEHTHOIO COCTABA NOJ/IM®EHO/I0B
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Kypunvckuil uau sensiemcss nonyisapHuiM pacmenuem Hapoonou meouyunvl Kumas u Mouneonuu. Umerowuecs
HayuHble C6e0eHUsl CEUOEMeNbCMBEYIOm O HANUYUY ) PACIEHUS BbIPANCEHHBIX ANMUOKCUOAHIMHBIX CGOUCMS, CONpS-
JHCEHHBIX ¢ Hanuuuem noaugeronos. Takoce y pacmeHnus ycmanogien psao opyeux papmarono2uyeckux 3¢pghexmos, 6
YACMHOCMU AHMUOAKMEPUATLHBLI, QYHSUYUOHBL, SUNOTUKEMUYECKUL, NPOMUBOBOCHAIUMENbHYI, NPOMUBOA3EEH-
Hotil. OOHaxo codepoicarie NoTUPeHoI06 6 COCMAase pAcmeHUs CUTbHO 8aPbUPYENt 8 3A8UCUMOCIU OM 2€0JI02UHECKOT
30HbL, 6 KOMOPOU NPOUPACMAno pacmerue, Ymo ompadicaemcs Ha e2o mepanesmuyeckoli akmueHocmu. Ilosmomy
Uenblo HACMOAWe20 UCCIe008AHUS ABUNOCL UVHEHUe KAYeCmEeHH020 cocmasa nonugenonos mpasvl P. fruticosa
L. onsa oanvretiweti cmanoapmusayuu coipvs. Mamepuansl u memoosl. B kauecmee obvexma ucciedosanust 83sam
obpasey mpaswl P. fruticosa L., cobpannubiii Ha meppumopuu Anmaiicko2o Kpas. AHanus npo8oouics ¢ nOMOWbIO
8b1COKOI(DPeKmuUBHOU IHCUOKOCMHOU Xpomamozpaguu 6 obpawénno-gasznom eapuanme. Pesynomamut u oocyscoe-
Hue. Ycmanoenen XumuuecKkutl cCOCmae pacmenus, Komopulil sxuoduaem 18 coedunenuti norugeHonbHol npupoobl,
npeoCcmagienHblll 2IUKO3UOAMYU U ALTUKOHAMU (DIABOHON08, NPOAHMOYUAHUOUHAMY, OKCUKOPUUHBIMU KUCTOMAMU,
annazomanHunamu. Memooom HympenHeli HOpMANU3ayuy paccyumano OMHOCUMENbHOE COOEPIHCAHUEe KAICO020
KoMnonenma 8 cymme. B pe3ynomame ycmanosneno, 4mo npeoonaoaowumu aeiaiomcs 2uKo3uobl Keepyemuna.
Onpeodenén cocmas a2nukoH08 QasoHoI08 nocie KUCIOMHO20 SUOPONU3A, BKAIOUAIOWUTI KEepYemuH, KeMngepon u
pamuemun ¢ npeodonadarnuem nepgozo. OOHUM U3 KOMNOHEHMO8 KUCIOMHO20 SUOPONU3A OKA3ANCA YUAHUOUH, HINO
ABNAEMCI BECKUM OOKA3AMENbCMEOM HANUYUS 8 MPABe PACMEHUS NPOAHMOYUAHUOUHO8. XapakmepHo 00CMAamo4Ho
8bICOKOE COOepICcaHIe NPOAHMOYUAHUOUHO8, cocmasuguiee 0kono 24% om obujeli cymmbl noMUGeHon08. 3aKniode-
nue. Ilonyuennvie pe3ynvsmamsl NO360AI0M YMEEPHCOAMb, YIMO CHMAHOAPIUZAYUIO UCCTIE0YeMO20 00bEeKMa MONCHO
npoeooums 6 nepecuéme Ha KGEpYemuH, Kak OOMUHUPYIOUe20 KOMROHEHMA CYMMbL NONUDEHON08 noclie npedsapu-
MenbHO20 SUOPOIU3A.

Knrouesvie cnosa: kypunbckuil 4ai, 8blcOKO3IQDEKMUBHAL HCUOKOCMHASA Xpomamozpadus, rasoHoudsi, npo-
AHMOYUAHUOUHDL
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Kuril tea is a popular plant of traditional medicine of China and Mongolia. The available scientific evidence
indicates the presence of the plant expressed antioxidant properties,~conjugated with the presence of polyphenols.
The plant has also a number of other pharmacological effects, in particular antibacterial, fungicidal, hypoglycemic,
anti-inflammatory and antiulcer. However, the content of polyphenols in the plant varies greatly depending on the
geological growing region, which affects its therapeutic activity. Therefore, the aim of this research was to study the
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qualitative composition of polyphenols in P. fruticosa L. for further standardization of its raw materials. Materials
and methods. As a research object, a sample of P. fruticosa L. herb collected in the Altai Territory was taken. The
analysis was carried out using high-performance liquid chromatography in the reversed-phase version. Results and
discussion. The chemical composition of the plant ts has been established. It includes 18 compounds of polyphenolic
nature, represented by glycosides and aglyconsflavonols, proanthocyanidins, oxycinnamic acids, ellagatannins. By the
method of internal normalization, the relative content of each component in the sum ts has been calculated. As a result,
glycosides of quercetin have been found to prevail. After acid hydrolysis the composition of aglyconflavonols was
determined. It included quercetin, kaempferol and ramnetin, with predominance of quercetin. One of the components
of acid hydrolysis was cyanidine, which is a strong proof of the presence of proanthocyanidins in the plant. A fairly high
content of proanthocyanidins amounting to about 24% of the total amount of polyphenols is typical of it. Conclusion.
The obtained results make it possible to assert that standardization of the investigated object can be carried out in

terms of quercetin as the dominant component of the sum of polyphenols after preliminary hydrolysis.

Keywords: Kuril tea (Potentilla fruticosa L.),
prolanthocyanidins

high-performance liquid chromatography, flavonoids,

BBEAEHME. Pentaphylloides  fruticosa L.
(Potentilla fruticosa L.) — KypuIbCKuil 4ail, pacTeHue
u3 cemeiictBa Rosaceae. PaHnee pacTeHHME OTHOCHIN K
pony Potentilla, omHako B HacTosiIee BpeMs €ro pac-
CMaTpHBAaIOT KaK IMpeACcTaBUTENb poma Pentaphylloides
[1]. OTo momynsipHOE pacTeHUE B HAPOJHOU METULIMHE
Kuras, Tubera, Monronuu. CBOE Ha3BaHHE TTOTYYNIT U3-
3a TOTO, YTO €r0 JIUCThSl U LIBETKH B BHICYIICHHOM BHJIC
UCIIOJIb30BAIIM KaK 4ail HapoJIbl, IPOXKHUBAOIINE HA Tep-
putopun Ypana u Kypunsckux octpoos [2, 3]. B Kurae
9TO pacTeHHE HCIONb3YIOT IPH 3a001€BaHUAX KETyJ0U-
HO-KHUIIEYHOTO TPAKTa, KaK CPEACTBO, PETyIHpPYIOIIEe
MeTabonmu3M, MeHcTpyannd. B MoHroiapckoit HapomaHoit
MEIUIMHE TPUMEHSAETCS INpU Auapee, Kak KpoBOOCTa-
HapnuBatouiee [4, 5, 6]. Jlns HacTosALIero pacTeHus!, Kak
U JIpyTHX NpeacTaBuTeneii pona Potentilla, XapakrepeH
Pl BaXHBIX (hapMaKOJIOTMYECKUX CBOWCTB, TAKHX Kak
AQHTUOKCHJIAHTHBIE, TPOTHBOMUKPOOHBIE, IPOTUBOBU-
pYCHBIE, THUHONIMKEMHUYECKUE, HPOTHBOBOCHAIUTEINb-
HbIE, TPOTHBOOIYXOJIEBbIE W AHTHUYJbIIEPOTeHHbIC [4,
7, 8,9, 10, 11, 12]. CoBpeMeHHBIE HayYHBIE HCCIEIOBA-
HUSI CBHJICTENBCTBYIOT, YTO ()CHOJIBHBIC KOMIOHEHTHI P
fruticosa L., B IepByIo ouepelb, THIIEPO3H, HIUIAroBast
KHCJIOTA U (+)-KaTeXWH OKa3bIBAIOT 3HAYUTEIBHYIO aH-
THOKCHJIAaHTHYIO CIIOCOOHOCTS in Vitro W MIPOTEKTHBHBIN
a¢dexT B otHOmEeHUU Escherichia coli mpu OKCUIAITUOH-
HOM ctpecce [13, 14]. CpaBHUTEIIEHOE PUTOXUMHUICCKOE
usydyenue tpex BuuoB Potentilla (Potentilla fruticosa,
Potentilla glabra n Potentilla parvifolia) nokazaino, 4to
BO BCEX IEPEUNCIICHHBIX 00BbEKTaX MPHUCYTCTBYIOT TUIIe-
po3un, KarexuH, KodeliHas U ¢depynoBasi KUCIOTHI, py-
THUH W 2JJ1aroBas KuCloTa. Bce mepedncieHHbIe BHIBI
MIPOSIBIISIIA  aHTHOKCH/IAHTHBIE M TIPOTHBOMHUKPOOHBIC
CBOICTBa B OTHOIICHUHU I'PAMITOJIIOKHUTEIBHBIX OaKTepui,
Pseudomonas aeruginosa u Candida albicans [15].

Bbuio Tarkke OTMEUEHO 3HAYHUTENIBHOE YCHJICHUE
AQHTUOKCHJIAHTHON aKTUBHOCTU DKCTPAKTOB JIUCTHEB P
fruticosa L. B xomOnHanuu ¢ nonudeHonamMu 3e1eHoro
yasi B COOTHOIIeHn! 3:1 cooTBeTCTBEHHO [16].

Xumpdeckue ¥ (apMakoIOTHYecKHe HCCIenoBa-
HUSI TTOKA3aJId, YTO 34 BBICOKYIO aHTHOKCHAAHTHYIO aK-
TUBHOCTD P. fruticosa L. OTBETCTBEHHBI MONU(EHOIBI
HECKOJIBKMX KJIACCOB, 2 MMEHHO ()IaBOHOHMJBI, TPOU3-
BOJIHbIE KBEpIIETHHA W Kemiidepona, u ITyOUIbHBIEC Be-
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mectBa [17]. OgHako comepxkanue (HapMaKoJIOTUYECKH
3HAQUMMBIX KOMIIOHEHTOB B COCTaBE DPACTCHHUSI MOTYT
BapbUpPOBATh B 3aBHCUMOCTH OT KOJIOTO-IIEHOTHIECKUX
YCIOBUI NpOM3pacTaHusl pacTeHus. IJTO OTpayKaeTcs
Ha KOJIMYECTBE OHMONIOTMYECKH AKTHUBHBIX COEIMHEHUH
B PAacCTEHHH W, KaK CJICICTBHE, HA TEpPareBTHIYECKOH ak-
tuBHOCTH [18, 19, 20, 21, 22, 23]. B 37Ol CBsI3U, OIICHKA
KaueCTBEHHOI'O COCTaBa U MX KOJMYECTBEHHOE COJlepiKa-
HUe B Tpase P fruticosa L. siBisieTcsl akTyalbHOW Ipo-
0J1eMOH.

VYuuteiBas BreiieckazanHoe, IIEJIBIO Hacrosiiero
HCCIIEOBaHNUS SBWJIOCH M3y4EHHE KaueCTBEHHOTO COCTa-
Ba MONMM(EHONIOB TPaBHl P, fruticosa L. ans craHmapTu3a-
LUK CBIPHA. V3ydeHne JaHHOTO PACTEHUs IPOBOANTCS B
paMKax pa3BUTHS HOBOT'O Hay4HOTO HampasieHus «Dap-
MalLEBTUYECKUHN peMerk» [24].

MATEPUAJIBI U METO/bI. B kadectBe 00b-
€KTa HMCCIieIoBaHMsI B3iT oOpaser Tpassl P, fruticosa L.,
coOpaHHBIN Ha TEPPUTOPHH ANTANCKOTO Kpasi.

[MonudeHonpHBI KOMIUICKC U3 TpaBbl P. fruticosa
L. M3BJIeKaNM ¢ MOMOIIBIO CUpTa ATHIOBOTO 70%-HO¥
KOHIIEHTpAaI B cooTHomeHn: 1:50 CBIpbs K dKCTpa-
reHTy. [lomy4yeHHOE U3BIEUCHNE XPOMATOT pahUpOBAIII B
TIPE/ICTaBICHHBIX HIXKE YCIOBHSX.

AHanu3 MpOBOTUIICS C TOMOIIBIO BEICOKO3()(EKTHB-
HOW JKHIKOCTHOW Xpomarorpaduu B oOparméHHO-(ha3-
HOM BapHaHTe.

XpomarorpadupoBanu Ha Xpomarorpade QGUpPMBI
«Agilent Technologies 1200 Infinity».

Xpomarorpaduyeckass KoJOHKa — Ascentisexpress
C]82,7,LLM x 100 mm x 4,6 mm.

B kagectBe MOOWIBHOI (ha3bl HCIIOIB30BAHBI BOMA
kBanmudukanud HPLC u crmpt strmnossnit (mo T'OCT P
51652), KUCTTOTHBIM MOIU(PHUKATOPOM CITY)KHIIA KACIOTa
MypaBbUHAS.

Pacyer umcna TeopeTHUECKMX TapelnoK, pasiens-
IOUIYI0 CIIOCOOHOCTH XpOMarorpau4eckoid CHCTEMBI
— ko3 duuuent paszeneHus R 1 acuMmerpuio Xpo-
Marorpaduyeckoro nuka — ko3 UIMEHT acuMMeTpUH
paccuuThiBaiin coriiacHo EBpomneiickoit  ®apmaxoriee
(E®). AnexBaTHBIMU 3HAYEHUSMH YHCIIA TEOPETHIECKUX
3HadueHn mpuHsaTo He MeHee 5000, koaddunmenrta pas-
nenenns R He Gomee — 1,5, koo puurenta acCHMMETpHH
T, — menee 2 [25].
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[MonudeHonbHBI KOMILICKC XpoMarorpadupoBaiu
B CIIEIYIONINX YCIOBHSIX:
CKOPOCTh MOOMIBHO (haszel — 0,5 Mir/MuH;

00BEM TipoOBI — 1 pl.
I'panueHTHBI PEXUM 3IIOMPOBAHUS NIPOBOAMIU B
YCIIOBUSAX, YKa3aHHBIX B Tabmuile 1.

TeMIeparypa TepMocTara KoJoHkH +35 °C;

Tabonuya 1 — Ycnosus zpaduenmuozo nouposanus noaugenonos P. fruticosus L

Bpewmsi, Mun A% b,%
0 90 10
10 80 20
20 70 30
30 50 50
40 10 90

Peructpaiiro KOMIHOHEHTOB POBOAMIN TIPH CIIEAY-
IOIIUX JJIMHAX BOJH: (IIABOHONBI — 355 HM, THAPOKCHU-
KopuuHble KUCI0Thl — 310, 325 HM, NPOaHTOLIMAHUIUHBI
— 280 HM, 3yuTaroTaHHUHLI — 254 HM [26].

KoMmoHeHTHBI cOCTaB HWACHTH(PHUIUPOBAIN IO
COOTBETCTBUIO BpPEMEH YIEpKMBAaHHSA aAHAIUTOB CO
CTaHIAPTHBIMH 00pa3LaMH, a TAKXKe pe3yabTaTraM JTHOJI-
HO-MaTPUYHOTO JETEKTHPOBAHUSL.

OTHOCHTENBHOE COJAECP)KAHUE OTAENBHBIX KOMIIO-
HEHTOB OTIPEICIUT METOJIOM BHYTPEHHEH HOpMain3a-
UM, pacdyET BeIH 1o GopmyIe:

i Six100

XS

rae Si — cpenHee 3HAYCHHE IUIOMIAAN KA KOMIIO-
HEHTa Ha XpOMaTrorpaMMaXx CyMMBI;

>'S — cpenHee 3HaYCHHE CYMMBI BCEX ITUIOMIAICH TTH-
KOB Ha XpOMaTOTpaMMax.

Jns 0OBEKTHBHOM OLIEHKH COAEPIKAaHUS arlIMKOHOB
(maBOHOMIOB OBLI MPOBEAEH KHUCIOTHBIN THAPOIN3 T10-
mudeHonoB Tpaskl P. fruticosa L. Tunponus mpoBomum
2 M pacTBOpOM KHUCJIOThI XJIOPUCTOBOJOPOIHON B Tede-
Hue 60 mMunyT. [lomydeHHBIH THAPOTU3AT QUIETPOBAIH
1 XpomarorpadupoBau.

PE3YIIBTATBI 1 OBCYXJIEHME. Xpomaro-
rpaMMa pas/ieJIeHHs] CIIMPTOBOTO M3BJICUCHUS! U3 TPABBI
P, fruticosa L. mpencrapieHa Ha puCcyHKe 1.
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Pucynok 1 — Xpomamozpamma cnupmoeozo useneuenus uz mpaewt P. fruticosa L.
(Oemekuus ouoono-mampuunasn, 2. = 365 um)

Hns ounenkn >PQPEeKTUBHOCTH pPa3geNeHHs] CyMMBI
monnQeHoI0OB B MOZOOpaHHOI XpomaTorpaduyeckoit

cucTeMe ObIIM pacCYMTaHbl KPUTEPUH IIPUTOTHOCTH, pe-
3yABTATHl KOTOPBIX MPECTABICHBI B TaOIHIIE 2.
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Tabnuya 2 — Pesynomamut pacuémoe Kpumepues 3¢pgpekmusnocmu xpomamozpaguueckoii cucmemol
ona onpedenenus nonugenonos P. fruticosa L.

t, N R T, w,
3,405 2173 1,32 0,88 0,1722
4,822 8022 2,88 0,69 0,1267
6,946 8299 4,04 0,69 0,18
5,938 13205 1,35 0,7 0,1217
13,108 27707 13,07 0,62 0,1853
13,502 67585 1,51 0,79 0,1222
15,657 67225 437 0,81 0,1422
15,940 41577 1,09 1,12 0,1840
16,635 171031 2,92 1,38 0,0947
16,852 92162 1,15 0,71 0,1307
18,119 56141 4,79 1,21 0,19
18,638 144708 2,06 1,02 0,1153
19,065 127435 2,08 0,91 0,1257
19,364 116880 1,36 0,74 0,1333
23,852 116565 17,71 0,64 0,1644
25,116 253791 5,69 0,74 0,1173
27,805 333497 3,08 0,92 0,1133

t,— 6pems yoepoicusanus komnonenma, N — uucno meopemuueckux mapeiox, R — xosgguyuernm pasoenenus nuxos, T, — Ko-

appuyuernm acummempuu, W, — wupuna nuxa no 6az06oti Iunuu.

Hcxonst U3 TONTy4YEeHHBIX Pe3ylbTaToB, IPEICTABICH-
HBIX B Tabmuue 2, kpurepud 3PpQEeKTHBHOCTH YKIIa bl
BalOTCs B pedepupyeMblc 3HaUCHUsI, pe/yiaraemoie ED.
CrenoBarenbHO, JaHHYIO XpoMarorpaguyeckyro cucre-
MY MOXXHO TIpH3HAaTh 3 HeKTHBHOH.

PacmndpoBka pe3ysnsTaToB  TMOAHO-MaTPHUYHOIO
JereKTrpoBaHus nonudenonos P. fruticosa L. orpaxeHa
Ha pPUCYHKe 2.
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Kak cnenyer u3 qaHHBIX, IPUBEAEHHBIX HAa PHCYHKE
2, nonueHoIbHBII cocTaB TpaBel P, fruticosa L. npen-
CTaBJICH KaTrCXWHaMH, JBJUIaroTaHHUHAMHU H 3JJIarOBOM
KHCJIOTOH, (D1aBOHOMAAaMH, TIMKO3UIaMHU KBEPICTHHA,
paMHeTHHA U KeMIdepoia, XJIOPOreHOBOI KUCIIOTOH.

[TpoueHTHOE pacnpeeneHue noiaueHoN0B B MOJHU-
(deHonpHOM KOMIUTEKCe P, fruticosa L. mpeacTaBieHo Ha
pHCyHKe 3.
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Pucynok 2 — Cocmag nonugpenonsuuix coeounenuii mpasot P. fruticosa L.
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[AMKO3MALI Nencup,
PaMHETHHA 5o _\
FnuKo3Inabl 8% . NpoaHTouMaHK
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1%
NOLOreHoBan
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KBEPUETHHE M 3nnarosan
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HBEPLETHH
37% 3NNAroTaHHHUHGI
7%

Pucynox 3 — Ilpouenmnoe pacnpeodenenue nonughenonos 6 nonugenonvnom komnaexce P. fruticosa L.

Kak BHAHO Ha TPHBENEHHOM PUCYHKE, OCHOBHYIO  INPOIYKTOB KHCJIOTHOTO THJPOJIN3a MOIH(EHOIOB TPaBbI
Maccy nonmudeHonoB Tpassl P, fruticosa L. cocraBmsior P fruticosa L. sBuiock To, 9TO OHM MMENH SPKO-KPACHYIO
IJIMKO3MbI KBEPIETHHA, KATEXWHBI M XJIOPOTCHOBAsI KMC-  OKPAcKy, YTO YKa3bIBAa€T Ha INPHUCYTCTBHE AHTOIMAHOB.
70Ta. B MEHBIIMX KOMMYECTBaX MPHUCYTCTBYIOT INIMKO3M- | Waponmu3ar nanee XpomarorpadupoBaiii, pe3ysbTaThl
J61 KeMIieporia ¥ paMHETHHA. XapaKTepHBIM NPU3HAKOM  XpoMaTorpa(pupoBaHus IPUBEACHBI HA PUCYHKaxX 4 1 5.
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Pucynok 4 — Xpomamozpamma nonugpenonoe mpaewt P. fruticosa L. nocne kuciommuozo zudponusza
(Oemekuusn ouoono-mampuunasn, 2. = 375 um)
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Pucynok 5 — Xpomamozpamma nonughenonos mpaswl P. fruticosa L. nocne kucnomuozo zudponusa
(Oemekyus ouoono-mampuunasn, . = 525 um)

Pe3ynbraThl paciingpoBKH pe3ysIbTaToOB KUCIOTHOTO THAponu3a noiaudeHonos Tpassl P. fiuticosa L. npuBeneHbl

Ha pUCYHKE 6.

o

s

t, — 24,152 t, —28,018 t, — 30,585
Ksepuerun Kemndepon Pamuerun
t. — 16,007 t, —10,932 t, — 14,641
Kucnora snnarosast Kucnora xnoporenosas Iuannaun

Pucynok 6 — Cocmagé npodykmoe zuoponu3za nonugpenonoe mpaewt P. fruticosa L.

Taknm 00pa3oMm, B IPOyKTaxX IHAPOIN3a OOHapYyXe-
HBI aNINKOHBI (pIIABOHOJIOB C CYIIECTBEHHBIM Ipeodiaia-
HHeM KBeplLeTHHA. Takke HIeHTUPUIMPOBAH IUAHUIVH,
YTO CJIYXKUT NOATBCPKACHUCM HaJIUYHs B HOJ'II/I(I)GHOJ'I&X
HCCIIEAYEMOT0 PacTeHHsI IPOAHTOLIMAHUANHOB.

B xome HacTosmero ucciienoBaHHS yCTaHOBICHO,
YTO KypWIBCKHUN Yail conep XuT (pr1aBOHOMIBI, IPEICTaB-
JICHHBIE DIIMKO3UJAaMH TPEX arIMKOHOB — KBEPIIETHHA,
keMIdepona U paMHETHHA ¢ IpeoOnafaHueM HepBOTro.
[IpucyrcrBue (raaBoHOMIOB B 0OBEKTE, KaK IPaBHIIO,
00yCIIOBIMBAaET MHOKECTBO Pa3HOIUIAHOBBIX (hapMako-

morudeckux 3 (eKToB, B UX YHCIIE KAMWDIAPOYKPEIUIs-
IOILMH, aHTHOKCUAAHTHBIM, TPOTUBOOITYXOJIEBBIN.

B pesynasrate xpomarorpadupoBaHUS TPOTYKTOB
KHCJIOTHOTO THIPOJiN3a MONU(GEHONIOB HCCICAYSeMOro
00BEKTa BBISCHEHO, YTO B PACTCHUH COJCPKHUTCS OOJb-
I0€ KOJIMYECTBO MPOAHTOLMAHUIMHOB, TPYIIIbI COEAU-
HEHUH, XapaKTepU3YIOIUXCS BbIPAXKECHHBIMU aHTUOKCH-
JAHTHBIMU CBOMCTBaMH. ITO, HECOMHEHHO, ONIPEIEISIET
NIEPCIEKTUBHOCTh PACTEHUS KAK HICTOYHUKA ITOM IEHHOU
rpynnsl BemectB. Kpome Toro, B mpoayKTax T'MIIPOJIH-
3a YCTAHOBJIEHO MPUCYTCTBUE AIIJIATOBOW KHUCIOTHI, YTO
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YKa3bIBaeT Ha MPUPOAY NTYOUITBHBIX BEIIECTB PACTCHUS
— DIIJIArOTaHHUHBI. DJIJIATOTaHHUHBI SBIISIOTCS HM3BECT-
HBIMH TPOTHBOBOCHAIUTEILHBIMHA, KPOBOOCTaHABIHBA-
IOIMMH, TPOTUBOTOKCHYECKUMHU areHTamu. CremoBa-
TEJIbHO, NEHCTBYIOIIUM HadaJioM TpaBel P. fruticosa L.
SIBJISIFOTCSL TPH KJlacca COSAMHEHUM — (hiIaBOHOUIBI, ITPO-
AHTOLMAHUAWHBI W DJIJIAarOTaHHUHBI. Hannuwme Takoro
CIIEKTpa LEHHBIX MOMH(EHONTBHBIX KOMIIOHEHTOB B pac-
TEHUU TI03BOJIIET YTBEPXKIATh, YTO U3yUYEHHBIH OOBEKT
MPENCTaBIAETCS MIEPCIICKTUBHBIM JJIs MCTIONIH30BAHMS B
MEIUITMHCKON TpakTUKe. DTO AaéT BOZMOKHOCTH PEKO-
MEHJIOBAaTh pacTeHHe i JalbHeHmmx (papMakoioru-
YECKHUX WCTIBITAHUNA W JIs pa3paboTKH JE€KapCTBEHHBIX
MpenapaToB Ha OCHOBE €0 MoIM(EeHOILHOTO KOMILIEKCA.

3AK/IIOYEHHUE. B pesynsrare MpoBEAEHHBIX
HCCIIE/IOBaHUIl yCTaHOBIEHO, 4To TpaBa P fruticosa L.
COAEPKUT OKoJIO 18 coemuHeHMH MOMH(EHONBHON MpHU-
POAbI, MPECACTABICHHBIC ITIMKO3UIaMH1 U aITTMAKOHaAMH (1).]'[3.-
BOHOJIOB, IMNpOaHTONHAHWAWHAMH, OKCHUKOPHUYHBIMH KHC-
JoTaMu, 3rtaroTanHuHamMA. [Ipu sTom oxoro 46% Bceit
CYMMBI TIOJTU(EHOIOB COCTABISIIOT (IaBOHOUIBI, 24% —
MIPOAHTOIMAHUANHBIL, 18% — OKCUKOpUYIHBIE KUCIOTHI, 7%
— JJIJIarOTAaHHUHBI. HOJ’[y‘IeHHBIe PEIYIbTAThI MMO3BOIAIOT
YTBEPXKIaTh, YTO CTAHIAPTHU3AIHIO HCCIETYEMOTo 00beK-
Ta MOXHO ITPOBOAUTH IO CyMME HOHH(beHOHBHBIX cocau-
HEHU B Ilepecuy€re Ha KBEPLETUH, KaK JOMUHHUPYIOLIETO
KOMIIOHEHTa CyMMBI TIOJTU(EHOIIOB TIOCIIE TIPe/IBAPUTEIIb-
HOTO T'UAPOJIU3a UIIK Ha IMMPOAHTOHaHUAUHBI.

INTRODUCTION. Pentaphylloides fruticosa L.
(Potentilla fruticosa L.) — Kuril tea - is a plant from the
Rosaceae family. The plant used to be referred to as the
genus Potentilla, but now it is considered a representa-
tive of the genus Pentaphylloides [1]. This is a popular
plant in folk medicine in China, Tibet, Mongolia. Its
name came from the fact that its dried leaves and flowers
were used as tea by the peoples living in the Ural and
the Kuril Islands [2, 3]. In China, this plant is used for
diseases of the gastrointestinal tract, as a means to regu-
late metabolism, menstruation. In Mongolian folk medi-
cine it is used for diarrhea as a hemostatic [4, 5, 6]. This
plant, as well as other members of the genus Potentilla, is
characterized by a number of important pharmacological
properties, such as antioxidant, antimicrobial, antiviral,
hypoglycemic, antiinflammatory, antitumor and antiult-
serogennye [4, 7, 8, 9, 10, 11, 12]. The current research
indicates a significant antioxidant capacity in vitro and
protective effect against Escherichia coli at Oxidative
stress produced by phenolic components P. fruticosa L.,
primarily hyperoside, ellagic acid and (+)-catechin have
[13, 14]. A comparative phytochemical study of three
types of Potentilla (Potentilla fruticosa, Potentilla gla-
bra and Potentilla parvifolia) revealed the presence of
hyperoside, catechin, caffeic and ferulic acid, rutin and
ellagic acid in all of these objects. All of these species ex-
hibited antioxidant and antimicrobial properties against
Gram-positive bacteria, Pseudomonas aeruginosa and
Candida albicans [15].

A significant increase in the antioxidant activity of
P, fruticosa L. leaves extracts in combination with green
tea polyphenols at the ratio 3:1 respectively has also been
established [16].

Chemical and pharmacological studies have shown
that polyphenols of several classes, namely flavonoids,
derivatives of quercetin and kaempferol, and tannins are
responsible for high antioxidant activity of P. fruticosa
L. [17]. However, the content of pharmacologically sig-
nificant components in the plant composition can vary
depending on the ecological and cenotic conditions of the
growing region. This factor is reflected in the amount of
biologically active compounds in the plant and, as a con-
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sequence, on its therapeutic activity [18, 19, 20, 21, 22,
23]. Accordingly, the evaluation of the qualitative com-
position and their quantitative contents in the P. fruticosa
L. herb is an actual problem.

In view of the foregoing, THE AIM of this study
was to study the qualitative composition of polyphenols
in P, fruticosa L. for standardizing its raw materials. The
study of this plant has been carried out within the frame-
work of the development of a new scientific direction
called “Pharmaceutical remake”’[24].

MATERIALS AND METHODS. As a research
object, a sample of P. fruticosa L. herb collected in the
Altai Territory was taken. The polyphenol complex from
P. fruticosa L. herb was extracted with 70% ethyl alcohol
at the ratio of 1:50 of raw materials to the extractant. The
resulting extraction was chromatographed under the fol-
lowing conditions.

The analysis was carried out using high-performance
liquid chromatography in the reversed-phase version.

For this purpose the chromatograph produced by
«Agilent Technologies 1200 Infinity» was used.

The chromatography column was Ascentisexpress
C182,7uM x 100 MM X 4,6 MM.

As the mobile phase, the HPLC qualification water
and ethyl alcohol (according to GOST R 51652) were
used, acid formic acid served as an acid modifier.

The calculation of the number of theoretical plates
separating the capabilities of the chromatographic system
— the separation coefficient R and the asymmetry of the
chromatographic peak - the asymmetry coefficient - was
calculated according to the European Pharmacopoeia.
The adequate values of the number of theoretical values
are accepted not less than 5000, the separation factor
R, should be not more than - 1.5, and the asymmetry
coefficient T, should be less than 2 [25].

The polyphenol complex was chromatographed
under the following conditions:

the mobile phase speed was 0,5 ml/min.;

the column thermostat temperature was +35°C;

the sample volume was 1 pl.

The gradient elution was carried out under the
conditions indicated in Table 1.
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Table 1 — Conditions for the gradient elution of P. fruticosus L polyphenols

Time, min A% B.,%
0 90 10
10 80 20
20 70 30
30 50 50
40 10 90

The components were recorded at the following
wavelengths: flavonols at 355 nm, hydroxycinnamic ac-
ids at 310, 325 nm, proanthocyanidins at 280 nm, ellaga-
tannins at 254 nm [26].

The component composition was identified by the
correspondence of the retention times of the analytes
with standard samples, as well as by the results of di-
ode-matrix detection.

The relative content of individual components was
determined by the internal normalization method, the
calculation was carried out by formula:

i Six100

X

where Si is the average value of the peak area of the
component on the chromatograms of the sum;

>'S is the mean value of the sum of all peak areas on
chromatograms.

For the objective assessment of the content of
flavonoids aglucones, the acid hydrolysis of P. fruticosa
L polyphenols was carried out. The hydrolysis was
carried out with a 2M solution of hydrochloric acid for
60 minutes. The resulting hydrolysate was filtered and
chromatographed.

RESULTS AND DISCUSSION. The chromatogram
of the separation of alcohol extract from P. fruticosa L.
herb is shown in Figure 1.
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Figure 1 — Chromatograms of alcohol extract from herb P. fruticosa L.
(diode-matrix detection, . = 365 nm)

To assess the effectiveness of the separation of
the polyphenols sum in the matched chromatographic

system, the eligibility criteria have been calculated, the
results of which are presented in Table 2.
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of P. fruticosa L. polyphenols

Table 2 — Results of calculations of efficiency criteria of the chromatographic system for determination

t, N R, T, w,
3.405 2173 132 0.88 0.1722
4.822 8022 2.88 0.69 0.1267
6.946 8299 4.04 0.69 0.18
5.938 13205 1.35 0.7 0.1217
13.108 27707 13.07 0.62 0.1853
13.502 67585 1.51 0.79 0.1222
15.657 67225 437 0.81 0.1422
15.940 41577 1.09 112 0.1840
16.635 171031 2.92 138 0.0947
16.852 92162 115 0.71 0.1307
18.119 56141 4.79 121 0.19
18.638 144708 2.06 1.02 0.1153
19.065 127435 2.08 0.91 0.1257
19.364 116880 136 0.74 0.1333
23.852 116565 17.71 0.64 0.1644
25.116 253791 5.69 0.74 0.1173
27.805 333497 3.08 0.92 0.1133

where t, is the component retention time, N is the number of theoretical plates, R is the peak separation factor, T is an asym-
metry coefficient, W, is a baseline width

Based on the results obtained in Table 2, the effi- the data shown in Figure 2, the polyphenolic composi-
ciency criteria fit into the referenced values proposed by  tion of P. fruticosa L. herb is represented by catechines,
the European Pharmacopoeia. Therefore, this chromato-  ellagatannins and ellagic acid, flavonoids, quercetin gly-
graphic system can be considered effective. Decoding  cogenides, ramnetin and kaempferol, chlorogenic acid.
of the results of diode-matrix detection of P. fruticosa  The percentage distribution of polyphenols in the poly-
L. polyphenols is reflected in Figure 2. As follows from  phenolic complex of P. fruticosa L. is shown in Figure 3.
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Figure 2 — Composition of P. fruticosa L polyphenolic compounds
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Ellagic acid and
ellagotannin
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Figure 3 — Percentage distribution of polyphenols in the P. fruticosa L polyphenol complex

Asitis seen in the figure, the main mass of P, fruticosa
L. polyphenols is represented by glycosides of quercetin,
catechins and chlorogenic acid. In smaller quantities
there are glycosides of kaempferol and ramnetin.

A characteristic feature of the products of acid

hydrolysis of P. fruticosa L. polyphenols was that
they had a bright red color, indicating the presence
of anthocyanins. The hydrolyzate was further
chromatographed, chromatographic results are shown in
Figures 4 and 5.
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Figure 4 — Chromatogram of P. fruticosa L. polyphenols after acid hydrolysis
(diode-matrix detection, A =375 um)
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Figure 5 — Chromatogram of P. fruticosa L. polyphenols after acid hydrolysis
(diode-matrix detection, A = 525 um)

The results of decoding the results of acid hydrolysis of P. fruticosa L. polyphenols are shown in Figure 6.

t, — 24,152 t, —28,018 t, — 30,585

Quercetin Kaempferol Ramnetine
t, — 16,007 t, — 10,932 t, — 14,641
Ellagic acid Chlorogenic acid Cyanidin

Figure 6 — Composition of products of hydrolysis of P. fruticosa L. polyphenols

Thus, aglycones of flavonols with a significant
predominance of quercetin have been found in hydrolysis
products. Cyanidin has also been identified, which
confirms the presence of proanthocyanidins in the
polyphenols of the plant under study.

In the course of this study, it has been established
that Kuril tea contains flavonoids represented by
glycosides of three aglycons — quercetin, kaempferol and
ramnetin, with predominance of quercetin. The presence
of flavonoids in the object, as a rule, causes a variety
of diverse pharmacological effects, including capillary-
strengthening, antioxidant, antitumor.

As a result of chromatography of products of acid
hydrolysis of polyphenols of the investigated object

As a result of chromatography of products of acid
hydrolysis of the investigated object’s polyphenols, it
was found out that the plant contains a large number
of proanthocyanidins — the groups of compounds
characterized by a pronounced antioxidant effect.

This, of course, determines the prospects of the
plant as a source of this valuable group of substances. In
addition, the presence of ellagic acid has been established
in the products of hydrolysis, which indicates the nature
of tannins of the plant — ellagatannins. Elvolatannins are
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known as anti-inflammatory, hemostatic, antitoxic agents.
Consequently, the principle of Kuril tea (P, fruticosa L.) is
three classes of compounds — flavonoids, proanthocyanidins
and elligotannins. The presence of such a spectrum of
valuable polyphenolic components in the plant makes it
possible to assert that the studied object seems promising
in medical practice. Therefore, it can be recommended for
further pharmacological testing and for the development of
medicines based on its polyphenolic complex.

contains about 18 polyphenol compounds, represented
by glycosides and aglyconsflavonols, proanthocyanidins,
oxycinnamic acids, ellagatannins. About 46% of the
total amount of polyphenols are flavonoids, 24% are
proanthocyanidins, 18% are oxycinnamic acids and 7%
are ellagatannins. The results obtained make it possible
to assert that the standardization of the object under study
can be carried out on the sum of polyphenolic compounds
in terms of quercetin as the dominant component of

studies it was established that Kuril tea (P. fruticosa L.)

CONCLUSION. As a result of the conducted the sum of polyphenols after pre-hydrolysis or on

prolanthocyanidins.
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