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Pesiome

BBepeHume. B cTaTbe NpeAcTaB/ieHbl pe3ynbTaTbl NCC/IEA0BaHNA C KCMONb30BaHNEM MeTOa BbICOKOIGPEKTUBHOMN TOHKOCIONHON XpomaTorpadum
(BOTCX) 06pa3LioB pa3HbIX COPTOB KOPHEBULL, 1 KOPHEN POAMNObI PO30BON, BbipaliBaemMoli B NMUTOMHUKE NEKAPCTBEHHbIX pacTeHnin CaHKT-
MeTepbyprckoro rocyAapcTBEHHOro XMMUKO-papMaLieBT1UYeckoro yHusepcuteta (CMXDY).

Lienb. MNpoBecTn CpaBHUTENbHLIV aHann3 metTofgoM BITCX 06pa3LoB NofA3eMHbIX OpraHOB POANONbI PO30BON, BblpalMBAEMON B MUTOMHUKE
nekapcTBeHHbIX pacTeHnn CNXOY.

Matepuanbl u metoabl. BOSTCX aHanu3 BbinonHanu Ha npubope CAMAG (LWseiiuapusn) c ncnonb3zoBaHuem nnactuH MERCK HPTLC plates silica
gel 60 F 254 pasmepom 20 x 10 cm. /i3BneueHuna 13 cbipbA Nonyyanu, UCNonb3ya ynbTpas3ByKoBylo BaHHY «Canup — 4,0 TTL» (Poccua). KopHeBuiya
1 KopHu Rhodiola rosea 6binv 3arotoBneHbl B aBrycte 2019 r. B MTMTOMHMKe NeKkapCTBeHHbIX pacTeHmnin CMX®Y (JleHnHrpaackaa obn., BceBonoxckuin
p-H, 38 kKM Mpro3epckoro wocce).

Pe3ynbTatbl n 06cyxaeHue. B xoge nccnefoBaHnsa 13 Nof3eMHbIX OPraHOB POAMOSbI PO30BOI NOyYany N3BIeYEHNs, UCMOSb3ys B KauecTBe
3KCTPAreHToB CNUPTbl 3TUAOBbINA 70 % 1 MeTUnoBbIi. MonyyeHHble pacTBOpbI N3ydanu metogom BITCX B cucteme pactBoputenen stunauertaT —
MeTaHoN — Bofja — MypaBbuHaa Kucnota (77:13:10:2). Mocne npoBefeHnsa cKaHMpyoLeid AeHCUTOMETPMMN Npu 254 HM 6biNo 06HapyXeHO, uTo
pasfieneHne mMeTaHONIbHbIX U3BNIEYEHU B AAaHHON CUCTeMe pacTBOpUTeNel OCyLeCcTBAETCA ropasfjo flyylle, YeM 3TaHONbHbIX. CpaBHMBaNM
[OEHCUTOrPaMMbl OTAENbHbBIX TPEKOB MexXAy Co60i AnsA Toro, Ytobbl BbIABUTbL 06pa3sLibl KOPHEBULL 1 KOPHEN poAnosNbl Po30BON € 6onbwmm
coflepaHvem O6MONOrMYecKn aKTUMBHbIX CoeAnHeHnN. B pesynbTaTte cpaBHeHMs TpekoB 18 o6pa3uoB noA3emHbix opraHoB Rhodiola rosea
(a3KcTpareHT — cnvpT 3TUNoBbIN 70 %), B UMCyie NePCNeKTUBHbBIX AN NOC/efyoWero NCCNefoBaHNA U KYNbTUBMPOBaHUA Obinn NpefnoxeHbl
06pasubi N6 1 17.

3akniouyeHme. B pesynbrate aHanm3a CNUPTOBbLIX U3BNEUYEHWIN U3 KOPHEBULL U KOPHE POAMOIbl po3oBol MeTogom BITCX 6bino ycTaHOBNEHO,
YyTO 6OMBWNM CoflepXKaHNEM BMONOrMUYECKM aKTUBHBIX COeANHEHNI OTAnYatoTca obpasubl 6 (Tomck, Poccnsa) n 17 (copTos Valla Di Aposta/Hirvos,
cTpaHa npoucxoxpaenus — Uranna/OuHnaHans).

KnioueBble cnoBa: Rhodiola rosea, pognona po3osas, BITCX

KOH¢J'IIIIKT MHTEpecoB. ABTOpbI AeKNapupyloT OTCYTCTBNE ABHbIX N NOTEHUWANbHbIX KOH(I)J'IVIKTOB NHTEPECOB, CBA3aHHbIX C I'Iy6J'IVIKaLlI/Iel7I HacToALen
CTaTbW.
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Abstract

Introduction. The research results obtained through the analysis of different varieties of Rhodiola rosea rhizomes and roots using high-
performance thin layer chromatography (HPTLC), grown in the Saint-Petersburg State Chemical-Pharmaceutical University (SPCPU) medicinal
plants nursery garden, are represented.
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Aim. To carry out a comparative analysis of Rhodiola rosea rhizomes and roots samples, grown in the SPCPU medicinal plants nursery using HPTLC.
Materials and methods. HPTLC analysis was performed on a CAMAG device (Switzerland), using MERCK HPTLC silica gel 60 F 254, 20 x 10 cm
plates. Extracts were obtained from raw materials using an ultrasonic bath "Sapphire-4.0 TTC" (Russia). The Rhodiola rosea rhizomes and roots were
harvested in the SPCPU medicinal plants nursery garden (Leningrad Region, Vsevolozhsk district, Priozerskoe Highway, 38 km) in August 2019.
Results and discussion. In the course of the research, extracts from Rhodiola rosea rhizomes and roots were obtained using 70 % ethyl alcohol
and methyl alcohol as extractants. The extracts were investigated by HPTLC in ethyl acetate - methanol - water - formic acid (77:13:10:2) solvent
system. After scanning densitometric analysis at 254 nm, the much better separation of methanol extracts in this solvent system was found than
ethanol extracts. The densitograms of individual tracks were compared with each other in order to identify samples of Rhodiola rosea rhizomes and
roots with a higher biologically active compounds content. As a result of the comparison of 18 samples tracks of the Rhodiola rosea rhizomes and
roots (the extractant was ethyl alcohol 70 %), samples N2 6 and 17 have been proposed as promising for further research and cultivation.
Conclusion. As a result of the analysis of alcohol extracts from Rhodiola rosea rhizomes and roots by HPTLC, the samples 6 (Tomsk, Russia) and 17
(Valla Di Aposta/Hirvos varieties, country of origin - Italy/Finland) were found to have a higher content of biologically active compounds.

Keywords: Rhodiola rosea, roseroot, HPTLC
Conflict of interest. The authors declare that they have no obvious and potential conflicts of interest related to the publication of this article.

Contribution of the authors. Yulia S. Alexeeva, Nelli V. Sklyarevskaya and Anastasiia O. Ponkratova performed the experimental part and
interpreted the results. Nelli V. Sklyarevskaya and Elena V. Zhokhova took part in preparing of the article text. All authors took part in the discussion
of the results.

Funding. Research results were obtained using the equipment of the Center for Collective Use "Analytical Center of Saint-Petersburg State
Chemical and Pharmaceutical University" within the framework of agreement No. 075-15-2021-685 dated July 26, 2021 with the financial support of
the Ministry of Education and Science of Russia.

For citation: Sklyarevskaya N.V. Alexeeva Yu.S., Ponkratova A.O., Zhokhova E.V. Research of Rhodiola rosea rhizomes and roots
Using High Performance Thin Layer Chromatography. Drug development & registration. 2022;11(3):173-179. (In Russ.) https://doi.
0rg/10.33380/2305-2066-2022-11-3-173-179

BBEAEHUE

Poguona pososas - Rhodiola rosea L. - npencrasu-
TeNb ceM. TONCTAHKOBbIX — Crassulaceae, KOpHeBMLa U
KOPHW KOTOPOro ucnosb3yTca B oduLMHanbHOW mMeaun-
LUMHe B KayecTBe afanTOreHHoro CpeacTsa. Takke Bbl-
ABMIeHbl AHTUOKCUAAHTHAA, aHKCUONUTUYECKas, aHTu-
JenpeccaHTHasA, HOOTPOMHasA, WUMMYHOMOZYNUPYOLas,
npoTMBOONyxoneBad W Apyrue Buabl aktusHoctn [1,
2-10]. XMWNYECKUN COCTaB BTOPUYHBIX MeTabonnToB
MoOA3eMHbIX OpraHoB R. rosea o4yeHb pa3HoobpaseH. Oc-
HOBHbIMW [eACTBYIOMM KOMMOHEHTaMu, 00ycnosnu-
BaKLWMMM aJaNTOreHHy0 aKTUBHOCTb J1eKAapPCTBEHHOIO
pacTUTENbHOTO CblpbA 3TOrO pacTeHusn, ABnATCcA oe-
HunNponaHouabl (PO3aBUH, PO3apPWH, PO3UH) 1 NPOCTble
¢deHonbHble coeauHeHuna (Tposon, canugposua) [1, 2,
11-14]. R. rosea BcTpeyaeTca B Poccuun, apKTuyeckom um
ropHon EBpone, Monronuu, Kntae, CeBepHon Amepu-
e [1, 2]. MpnpopgHble 3anacbl pogunosbl po3oson B Poc-
cunckon Pegepaunn CyLleCTBEHHO COKPaTUIMCL BBUAY
NpaKkTUYeCKN Heperynnpyembix 3aroTOBOK MOA3EMHbIX

Llenb nccnepoBaHunA — CpaBHUTENbHbI aHANN3 METO
[IOM BbICOKO3($DEKTUBHOWM TOHKOCIIONHOW XpomaTorpa-
¢um (BOTCX) 06pa3LioB MOA3EMHbIX OPraHOB POAUOSbI
pPO30BOW, BblpallBaemMon B MUTOMHUKE feKapCTBEHHbIX
pacteHnin CaHKT-TleTepbyprckoro rocyaapCcTBEHHOIO Xu-
MuKo-dapmaLieBTUYeckoro yHueepcuteTa (CIMXDY).

MATEPUAJIbI U METO/bI

O6bekTammn mccnegoBaHus 6o 18 obpasuoB Kop-
HEBULY, N KOPHEN POAMOSbl PO30BON pPasHbIX COPTOB.
MoasemHble opraHbl R. rosea 3arotoBunu B ¢pasy nnogo-
HoweHuA B aBrycte 2019 r. B MMTOMHUKe NeKapCTBEH-
HbIX pacTeHun CIXDY.

BOTCX aHanu3 BbinonHanM Ha npubope CAMAG
(LWsenuapwus) c ucnonbsosaHmem nnactmH MERCK HPTLC
plates silica gel 60 F 254 pa3mepom 20 x 10 cm. Obpas-
Lbl HAHOCWUIM Ha NAACTUHbI METOAOM pacnbliieHUA B BU-
Je nonoc anuHon 8 MM C oTcTynom cnpasa 20 n 8 mm
OT HVPKHEro Kpad C MOMOLbIO MOJlyaBTOMATUYECKOro
annnmkatopa Linomat 5. JnionpoBaHue nposoaunn B
BEPTMKaNbHOM aBTOMAaTUYECKOW Kamepe C OBYMA Xe-

opraHoB pacteHus [1]. [losTomy pacwmpeHmne CbipbeBoi
6a3bl 3a CUET VHTPOAYKUUU R. rosea ABNAETCS BaXKHbIM
HanpasfieHVeM N COXPaHeHUsA 3TOro BMaa.

nobkamu Twin Trough Chamber CAMAG ADC 2 ¢ Hacbl-
weHvem 20 mMuH (¢ dunbTpoBanbHol Gymaroii). M3obpa-
XeHuna nonyyanu ¢ nomolybto CAMAG® TLC Visualizer 2.
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PucyHok 1. XpomaTtorpamma o6pasuoB 1-4 (potorpadpusa npu 254 Hm)

Figure 1. Chromatogram of samples 1-4 (picture at 254 nm)

PucyHok 2. XpomaTtorpamma o6pasuos 1-4 (potorpadpusa npu 366 Hm)

Figure 2. Chromatogram of samples 1-4 (picture at 366 nm)

CKaHVpyoLLyl0 AEHCUTOMETPUIO MPOBOAWIM Ha CMeKT-
pogeHcutometpe CAMAG® Scanner 3. O6paboTky pe-
3yNbTaTOB OCYWECTBAAAN C MOMOLbIO MPOrPaMMHOro
obecneyeHus VisionCATS' [15-18].

PE3YJIbTATbl U OBCYXXAEHUE

O6pa3ubl KOPHEBWL, U KOPHEN pOoAMosibl po30-
Bol cywwunu npu 70 °C metogom MHdpakpacHon cyL-
KW. BbiCylleHHOe cbipbe M3MeNbyany Ha dMeKTpopeske
TY 37-53 Tun 622-1-M, npocenBann 4yepes CUTO C OT-
BepcTnamMM pasmepom 0,25 mm. M3BneveHuna r3 coipba C
MCMONb30BaHNEM B KayecTBe 3KCTpareHTa Cnuprta 3Tu-
nosoro 70 % nonydyanu no metoauke ocyfapcTBeHHON
¢dapmakonen Poccuinckon ®epepauun 14 n3gaHna ¢ npu-
MEHeHMeM YNbTPa3BYKOBOWN BaHHbl «Candup - 4,0 TTL»
(Poccua)?.

Ha nepBom 3Tanme cnupToBble PacTBOPblI HAHOCW-
nn Ha nnactuHbel ans BITCX no 15, 20, 25 mkn (obpas-
ubl 1-4, Tpekn 1-12) (pucyHkn 1, 2). O6pasubl 5, 7-12 no

' CAMAG: World Leader in Planar Chromatography. Available
at: https://www.camag.com. Accessed: 25.02.2022.

2locypapcTBeHHaa dapmakones Poccuiickon Mepepauuu.
XIVuzganue.T.4.®C.2.5.0036.15 «Pognonbl po30Boii KOPHeBKLLA
1 KopHW». locTynHo no: http://femb.ru/record/pharmacopea14.
Ccbinka akTvMBHa Ha 25.02.2022.

20 mkn (tTpekn 1, 4-9, pucyHoK 3), 6 no 15 n 20 mKn
(Tpekn 2,3, pucyHok 3), 13-18 no 20 mkn (Tpekmn 1-7,
PVCYHOK 4).

[na cpaBHeHWA HeKoTopble 06pa3Lbl IKCTPArnpoBa-
nn meTaHosIoM. MeTaHoNbHble M3BREYEHUA Monyvanu
no cnepyowlern MeTofuKe: TOUYHylo HaBecky (0,5 r) us-
MefibYeHHOro Ao pa3mepa vactuy 0,25 MM cbipba, no-
Mewwanu B Konby co wnudom, npnbasnanm 5 mn meTa-
Hona. Konbbl nmomewanu B ynbTpa3BYKOBYK BaHHY Ha
10 muH npu TemnepaType 60 °C. lNonyyeHHoe u3Bne-
yeHve ¢unbTpoBann yepes GymakHbli GunbTp®. Pact-
BOpbl HaHocuAn Ha BITCX-nnactHbl B 06beme 5, 10,
15 mkn (o6pasey 1, Tpekn 13-15) (pucyHku 1, 2). O6pas-
ubl 2-4 (Tpekn 10-15, pucyHok 3), 5, 6 (Tpekmn 8-11, pu-
cyHok 4) no 10 1 15 mKn.

3aTeM MNacTMHbI NOMeLaNnn B aBTOMaTUYECKYHO Ka-
Mepy C CUCTEMOW pacTBopuTenemn sTunaueTtaTt — MeTa-
HOM - Bofa — MypaBbKHaA KucnoTa (77:13:10:2). dnton-
pOBaHMe MpeKpallanocb aBTOMaTMYeCKW, Korga ¢GpoHT
pactBopuTenei gocturan 70 MM OT InMHWUK cTapTa. M3o-
6paxkeHre nnactuH nonyyanu ¢ nomouwbio CAMAG® TLC
Visualizer 2 B Bugumom n Y®-ceete npu AnvHax BOJH
254 11 366 HM (pucyHKn 1-4).

3HPTLC Association. Available at:
association.org. Accessed: 25.02.2022.

https://www.hptlc-
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PucyHok 3. XpomaTtorpamma o6pasuoB 5-12 (3) n 2-4 (M) (poTtorpadua npm 366 Hm).

MpumeyaHume. d — 3KcTpareHT 3TaHoN 70 %; M - 3KcTpareHT MeTaHoON

Figure 3. Chromatogram of samples 5-12 (E) and 2-4 (M) (picture at 254 nm).

Note. E - extractant ethanol 70 %; M - extractant methanol

PucyHok 4. Xpomatorpamma o6pasuyoB 13-18 (3) n 5,6 (M) (po-
Torpadusa npu 366 Hm).

MpumeuaHune. 3 - 3KcTpareHT 3TaHon 70 %; M - 3KcTpareHT me-
TaHon

Figure 4. Chromatogram of samples 13-18 (E) and 5,6 (M) (picture
at 254 nm).

Note. E - extractant ethanol 70 %; M - extractant methanol

Ha npumepe npusegeHHbIX M306paxxeHUn (pucyH-
Ku 1-4) BUOHO, YTO pa3fefieHne MeTaHONbHbIX 13BeYe-
HUN B fAHHOWN C1CTEMEe pacTBOpPUTENEN OCYyLLeCTBAAETCA
ropasfgo nydiue, Yem 3TaHOMbHbIX. BuyanbHO Ha xpoma-
TOorpamme MOXKHO HabntogaTb Gonbluee KONUYeCTBO NA-
TeH. JTO MOATBEP)KAAIT AEHCUTOrpaMMbl TPEKOB, MO-
nyyeHHble C nomoubio cnekTpogeHcutometpa CAMAG®
Scanner 3 (pucyHKkun 5, 6). Takum obpa3om, Ana npose-
JeHNA aHanM3a KOPHEBULLY M KOPHEN poAanosibl pO30BOM
ropasgo uenecoobpasHee MCNoNb3oBaTb B KauyecTse
SKCTpareHTa CNUPT METUJIOBBIN.

CkaHUupyOLWY [EeHCUTOMETPUIO MPOBOAUAM NpPU
254 um (pucyHok 7). CpaBHMBaNM LEHCUTOrPamMmbl OT-
JEeNbHbIX TPEKOB MeXay co60i AJiA TOro, YToObl BbIABUTD
06pa3subl C 60MbLINM KOMYECTBOM COEAUHEHWIA.

Mpu BM3yanbHOM CpaBHeHMM TpekoB 18 obpas-
LLIOB KOPHEBNL U KOPHEN poanosbl po30BOW (3KCTpa-
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PucyHok 5. leHcutorpamma Tpeka N2 2 (pucyHok 3) (o6pasel, 6, 3KCcTpareHT — CNUPT 3TUNOBbIN 70 %)

Figure 5. Densitogram of the track N2 2 (figure 3) (sample 6, extractant - ethyl alcohol 70 %)



Memodel aHanusa nekapcmeeHHbIX cpedcme
Analytical Methods

i.v

0.0 0.1 0.2 0.3 04

0.5

0.6 0.7 0.3 0.9 1.0

PucyHok 6. leHcutorpamma Tpeka N2 11 (pucyHok 4) (o6pasel, 6, 3KCTpareHT — CNUPT MEeTUOBbIN)

Figure 6. Densitogram of the track N 11 (figure 4) (sample 6, extractant - methyl alcohol)
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PucyHok 7. 3D geHcutorpamma (254 HM) XxpomaTorpammbl o6pasios 5-12

Figure 7. 3D densitogram (254 nm) chromatograms of samples 5-12

reHT — CNMPT 3TUNoBbI 70 %), 6bINO YCTAaHOBNEHO, UTO
nepcrnekTMBHbIMW ANA Nocneaylowero ncciefoBaHna
N KynbTUBMpPOBaHUA ABnAoTcA obpasubl N2 6, 17 (pu-
CYHKHN 5, 8).

3AKJTIOMEHUE

B pesynbrate aHanusa CNMPTOBbIX W3BNEYEHUN
M3 KOPHEBULL U KOPHEW POAMONbI PO30BON METOAOM
B3TCX 6b1n10 ycTaHOBNEHO, YTO GONBLUUM COAEPKaHNEM
6MOMOrMyeckn akTUBHbIX BeLLeCcTB OTAMvaloTca obpas-
ubl 6 (Tomck, Poccus) n 17 (coptos Valla Di Aposta/Hirvos,
CTpaHa npoucxoxkaeHnsa — tanna/OuHnaHgus).
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PucyHok 8. leHcnTorpamma Tpeka N2 6 (pucyHok 4) (o6pasel, 17, 3KcTpareHT - cnupT 3Tunosbiii 70 %)

Figure 8. Densitogram of the track N2 6 (figure 4) (sample 17, extractant - ethyl alcohol 70 %)
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