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Pesome

BBepeHue. B nocnefHue rofbl BO3pOCSa akTyasbHOCTb WCMONb30BaHWA leKapCTBEHHbIX pacTeHWin B cocTaBe nevyebHo-
NpoeuUNakTUYeCcKknx npenapaTos, CMOCOOHbIX perynupoBaTb afjanTUBHble MofauMduKauuu, HamnpaBneHHble Ha NoaAepXKaHue
NcMXmyeckmx n eusnyecknx GyHKLUN yenoBeka B YCIIOBUAX MOCTOAHHO M3MEHAIOWMXCA NMPUPOAHBIX U coLmanbHbIX GakTopOB.
OfHUM 13 HTEePECHbIX PacTeHWIA B IekapCTBEHHOM OTHOLLEeHWW ABNAeTCA poanona po3osas (Rhodiola rosea L.) - npepctaButenb
cemeiicTBa ToncTAHKoBbIX (Crassulaceae). [laHHbI BUA ABNAETCA OYeHb NOAMMOPOHBIM Kak MOPGONOrnyeckn, Tak U C TOUKK
3peHunA xnummyeckoro coctaBa. OCHOBHOW cbipbeBoll 6a3ow aBnAoTcA ropbl KOxHon Cnbupwn (Antair, Caaxbl), Tyea, 3abalikanbe.
Ho oTeuecTBeHHbIX CbipbeBbix 6a3 HeAOCTaTOYHO, MO3TOMY aKTyajlbHa MpobnemMa WX pacWMpPeHUs W BbIABAEHMA Cpean
KYNbTUBUPYEMbIX MONYNALMIA GEeHOTUMNOB C BbICOKMM cofilepKaHneM 6MoNornyeckn akTBHbIX BELLLECTB.

Lenb. YctaHOBNTb MopdomeTprnyecKkre XapakTepUCTUKU pasfinyHbiXx GeHOTMNOB POAMOJblI PO30BON, KyNbTUBMPYEMOW Ha
ceBepo-3anafe Poccum n npoBecT CpaBHUTENbHbIA aHanu3 BTOPMYHbIX MeTabonuToB B Ob6pasuax Mof3eMHbIX OpraHoB
pOoAnonbl PO30BOI pa3HbIX GEHOTUMOB C NCNOJIb30BaHNEM BbICOKO3)EKTUBHON TOHKOCONHON XpomaTtorpadum (BITCX).
Matepuanbl n metogbl. O6bekTamm nccnepoBaHma 6o 24 obpasua KOPHEBULL U KOPHEN POAUONbI PO30BOW PasHbIX
deHoTUNOB, 3aroToBneHHbIX B 2024 1. B pa3bl LBETeHNA — MNOLOHOLEHNA B NMUTOMHUKE JleKapCTBEHHbIX pacTeHun CMXQY
(MeHuHrpagckaa o6n., BceBonoxckuii p-H, 38 KM [Mpro3sepckoro wocce). M3pneyeHma M3 cbipbA MOAyYanu, UCNonb3ysA
ynbTpasBykoBylo BaHHy «Can¢up-4,0-TTL» (Poccua). B KauecTBe 3KCTpareHTa MCNonb3oBanu cnupT 3TUNOBbIN 70%-0.
B3TCX-aHanu3 BbinonHanu Ha npubope CAMAG (LBerinapms) ¢ ncnonb3oaHnem nnactuH MERCK HPTLC plates silica gel 60 F 254
pa3smepom 20 x 10 cm.

Pe3synbTatbl n o6cyxpaeHue. MNonyyeHHble pacTBOpbl M3yyanu metogom BITCX B cucTeme pactBoputenei xnopodpopm —
cnupT 96%-1 — Boga (25:16:1). Mocne npoBefeHNA CKaHUPYOLWeRn AeHCUTOMETPUN Npu 254 HM CpaBHMBaNM AeHCUTOrPaMMmbl
OTAEeNbHbIX TPeKoB MexAy coboil ana Toro, 4Tobbl BbIABUTL GEHOTUMbI POAMONBI PO30BON C 6GONbWKM COAEpXKaHUeM
610NI0rMYecKn akTUBHbIX CoeMHeHUN. B pe3ynbTaTe cpaBHeHMA TpekoB 24 06pa3uoB Nof3eMHbix opraHoB Rhodiola rosea B
yncne NepcneKkTUBHBIX AA NOCNeAYIOLEero NCCefoBaHNA U KyNbTUBMPOBAHUA NpeasioxeHbl 06pa3Lbl xeHckoro (N2 1,7, 8 n 14)
n my»ckoro (N2 15, 18, 21, 23 n 24) nona BbicoToN OT 23 A0 41 cMm.

3aknioueHue. bbiy yctaHoBneHbl MopdomeTpuueckre XxapakTepPUCTUKM pPasfnyHbiX GeHOTUNOB POAUOSNbI PO30BOW,
KYNbTUBMPYEMOWN B YC/OBUAX ceBepo-3anafa Poccun. B pesynbrate aHanm3a CnMpTOBbIX W3BAEYEHUA W3 KOPHEBWLY
N KopHel Rhodiola rosea metogom B3TCX 6bino ycTaHOBMEHO, YTO GOMblUMM cofepXaHWemM BTOPUYHbIX MeTabonuTos
(peHunnponaHongoB 1 NpocTbix GeHONoB) OTNMYalOTCA 06pasLbl Kak XXEHCKOro, Tak M MyXCKoro nosna. BbicoTa pacTteHuin
BapbupoBana ot 23 fo 41 cm.
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Abstract

Introduction. In recent years, the use of medicinal plants in therapeutic and prophylactic preparations capable of regulating
adaptive modifications aimed at maintaining human mental and physical functions in the face of constantly changing
natural and social factors has become increasingly important. One interesting plant for medicinal use is Rhodiola rosea L., a
member of the Crassulaceae family. This species is highly polymorphic both morphologically and chemically. The main raw
material sources are the mountains of southern Siberia (Altai, Sayan), Tuva, and Transbaikalia. However, domestic raw material
sources are insufficient, making it necessary to expand them and identify phenotypes with high levels of biologically active
substances among cultivated populations.

Aim. To establish the morphometric characteristics of different phenotypes of Rhodiola rosea cultivated in Northwest Russia
and to conduct a comparative analysis of secondary metabolites in samples of underground organs of Rhodiola rosea of
different phenotypes using high-performance thin-layer chromatography (HPTLC).

Materials and methods. The study subjects were 24 samples of Rhodiola rosea rhizomes and roots of various phenotypes,
collected in 2024 during the flowering and fruiting phases at the medicinal plant nursery of the St. Petersburg Chemical
and Pharmaceutical University (Leningrad Region, Vsevolozhsk District, 38 km of Priozerskoye Highway). Extracts from
the raw materials were obtained using a Sapphire-4.0-TTC ultrasonic bath (Russia). 70 % ethyl alcohol was used as the
extractant. HPTLC analysis was performed on a CAMAG instrument (Switzerland) using MERCK HPTLC plates silica gel 60 F 254
(20 x 10 cm).

Results and discussion. 70 % ethyl alcohol was used as the extractant. The resulting solutions were analyzed by HPTLC in
a solvent system of chloroform, 96 % alcohol, and water (25:16:1). After scanning densitometry at 254 nm, the densitograms
of individual tracks were compared to identify Rhodiola rosea phenotypes with higher levels of biologically active compounds.
A comparison of the tracks of 24 Rhodiola rosea underground organ samples revealed female samples (No. 1, 7, 8 and 14)
and male (No. 15, 18, 21, 23 and 24) samples, ranging in height from 23 to 41 cm, were proposed as promising for further study
and cultivation.

Conclusion. Morphometric characteristics of various phenotypes of Rhodiola rosea cultivated in the north-west of Russia
were established. HPTLC analysis of alcohol extracts from Rhodiola rosea rhizomes and roots of different phenotypes revealed
both female and male samples had higher levels of secondary metabolites (phenylpropanoids and simple phenols). The height
of the plants ranged from 23 to 41 cm.

Keywords: Rhodiola rosea, phenotypes, HPTLC
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BBEAEHUE

Bonpoc 06 3¢p¢dpeKTUBHbIX afanToreHHbIX CpepcTBax
pPacTUTENbHOrO NPOUCXOXKAEHMA OCTAeTCA aKTyaNbHbIM.
B kauectBe apanToreHHoro cpeactBa odwuLMHanbHasA
MeauuuHa peKoMeHZYyeT K MPUMEHEHUI0 KOPHEBULLA Y
KOpHM poawuonbl po3osol (Rhodiola rosea L.). 3a ¢ap-
MaKOJOrMyecKylo aKTMBHOCTb OTBeyvaeT pa3Hoobpas-
HbIl Habop BTOPUYHbIX MeTaboNUTOB, OCHOBHbLIMU U3
KOTopbIX sABAATCA deHunnponaHouabl (po3aBuH, po-
3apUH, PO3UH), NpocTbie $eHonbl (TUPO30M, Canuapo-
3mp), KapotuHonabl [1-10]. Bug nmeet wnpokuii espa-
3MNCKUA apPKTO-BbICOKOrOPHbIN apeasn, LWUPOKO pac-
npocTpaHeH B Poccun, apktnueckom n ropHon Espone,
MoHronuu, Kntae n CesepHon Amepuke. Ha TeppuTto-
pun Poccnn OCHOBHbIM LIEHTPOM pacnpoCTpaHeHus
poavosnbl po3oBol ABnATCA ropbl lOxHon Cnbupw:
Antan, Ky3sHeukunin Anatay, 3anagHble n BoctouHble Cas-
Hbl, ropbl TyBbl. ONTMManNbHbIMW MECTOOBUTAHNAMU PO-
LVOSbl CNyXaT LOJMINHbI PYYbEB U PEK, BaXKHble BbICO-
KoropHble nyra [11]. B 3aBMCMMOCTM OT MeCT 1 YCNOBUN
obuTaHMA Y poAanosibl PO30BOIN B 3HAUUTENbHbIX Mpe-
Jenax M3MeHsATcA Takve deHoTUnuyeckue npusHakm,
Kak BblcoTa noberos, popma, pasmepbl 1 LBET JINCTbEB,
KOJINYECTBO LBETKOB, MOLLHOCTb KOPHEBOW CUCTEMDI.
XMUYEeCKNA COCTaB pacTeHMA, BKIIOYAOLWNA NepBuY-
Hble 1 BTOPUYHblE MeTaboNunTbI, SIBNAETCA UTOrOM peasnu-
3alMmM reHoTuna 1 YacTbio NposasneHus deHotmna [12].
BoiaBneHne ¢eHoTMNa, Hanbonee NepcrneKkTUBHOro Ans
MPOMBILLIEHHOTO KyNbTUBUPOBAHWA, ABMAAETCA aKTyaslb-
HOW 3ajayein B CBA3N C COKpalyeHnem nonynauun R. ro-
sea Ha TeppuTopun Poccninckon Mepgepauun.

Lienb nccnegoBaHnA - yCTaHOBUTH MopdomeTpu-
yeckme XapaKTepUCTMKM PasfinyHbiX GpeHOTUMNOB poau-
Onbl PO30BOW, KYNbTUBMPYEMOW Ha ceBepo-3anage Poc-
CMM 1 MPOBECTU CPABHMUTENbHLIA aHanM3 BTOPUYHBIX
MeTabonutoB B obpasuax Nof3emMHbIX OpraHoB POAMONbI
p0O30BOI pa3HbIX GeHOTUMOB C WUCMONb30BaHNEM BbICO-
K03 dEKTMBHON TOHKOCSIONHOM XpomaTorpadum (BITCX).

MATEPUAJIbl U METOADI

O6bekTamn uccnepgoBaHua ABRAAUCL 24 obpasua
KOPHEBULL, N KOPHEN POANONbI PO30BON pasHbiX ¢GeHo-
TMnos (tabnuua 1). O6pasubl pPoaMonbl PO30BOK 6binu
BblpalleHbl B OTKPbITOM FPYHTE U3 CEMSAH, MONYyYEHHbIX
n3 OunHnangun, Fepmanun, Hopserun, WUtanun. MNopg-
3eMHble opraHbl R. rosea 3aroToBneHbl B ¢asbl LBeTe-
HWA — NNOAOHOLWEHUA Ha CeibMOWN rof »KU3HW pacTeHui
B 2024 r. B NTUTOMHUKE NleKapCTBEHHbIX pacTeHun CIXOY.

O6pasubl KOPHEBNULL M KOPHEN POANOSbI PO30BOM
cywmnm npu 70 °C meTofom UHbpPaKpacHOM CyLlKun. Bnaxk-
HOCTb CblpbA cocTasnAna ot 5,97 o 7,20 %. Bbicylen-
HOe Cbipbe M3Menbyanu Ha anektpopeske TY 37-53, tmn
622-1-M, npoceunBann yepes CUTO C OTBEPCTUAMU Aua-
meTpom 0,25 mm. M3BneyeHuna mn3 CbipbA C NCNONb30Ba-
HVeM B KauyecTBe 3KCTpareHTa cnmpta 3Tunosoro 70%-ro
nonyyanu no metoauke locygapcTBeHHoW dapmakonen
Poccunckon ®epepauun XIV nsgaHma ¢ npuMeHeHMEM
ynbTpa3ByKoBol BaHHbI «Candup-4,0-TTL» (Poccna)'.

BOTCX-aHanu3 BbinonHAnM Ha npubope CAMAG
(lWWBen-uapua) ¢ wucnonb3oBaHmem nnactuH MERCK
HPTLC plates silica gel 60 F 254 pa3mepom 20 x 10 cm.
O6pa3Lpbl HAHOCUAM Ha MAACTUHbI METOAOM pPacnblieHUA
B BuAe Monoc 4/IMHOM 8 MM C OTCTYrnoM crpasa 20 mm
N 8 MM OT HUXKHErO Kpas C MOMOLLbIO MoslyaBToOMaTnye-
CKOro annnukaTopa Linomat 5. dnionpoBaHue npoBo-
OVnn B BepTMKaIbHOM aBTOMAaTMUYECKOW Kamepe C [BY-
MA xenobkamm Twin Trough Chamber CAMAG ADC 2
C HacblweHnem 20 MuH (c ¢unbTpoBasbHON Oyma-
rown). M3o6paxeHna nonyyanu ¢ nomouibto CAMAG TLC
Visualizer 2. CkaHupyoLylo AEHCUTOMETPMIO MPOBOAWIN
Ha cnekTpogeHcuTomeTpe CAMAG Scanner 3. O6paboT-

'TocypapctBeHHas dapmakonea Poccuitickonn Qepepauun.
XIV n3ganune. ®C.2.5.0036.15 «Poaunosnbl po30BO KOPHEBMLLA U
KopHu». floctynHo no: https://docs.rucml.ru/feml/pharma/vi14/
vol4/1201/ Ccbinka akTmBHa Ha 16.09.2025.
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Ky pe3ynbTaToB OCYLLECTBAAAN C MOMOLbIO MPOrpaMm-
Horo obecneyeHus VisionCATS [13-16].

M3BneueHna HaHocunM Ha nnactuHkM ana B3TCX
Merck HPTLC plates Silica gel 60 F 254 no 20-30 mKkn ¢
NMOMOLLbIO MOJlyaBTOMaTUYeCKoro annnukaropa. Mapan-
NIeNIlbHO HaHOCMNM PACcTBOPbl CTaHAAPTHbIX 06pPa3LoB
canngposnga no 12 (pucyHok 1) n 20 mkn (pncyHoK 2)
(koHUeHTpauma 1,00 mr/mn, copepkaHue He MeHee
98 %, Sigma Aldrich, CLWA), Tnpo3sona no 12 (cm. pu-
cyHoK 1) u 20 mMKn (cM. pucyHOK 2) (KOHUeHTpauwus
1,08 mMr/mn, copepxaHune He mMeHee 98 %, Sigma Aldrich,
CLWA) n po3apurHa no 5 (cm. pucyHoK 2) n 12 mkn (cm.
pucyHok 1) (KoHueHTpauma 1,04 mr/mn, cogepkaHue He
meHee 98 %, Sigma Aldrich, CLUA). anee nnactuHbl no-
Mellanu B aBToMaTmnyeckyto kamepy Twin Trough Cham-
ber CAMAG ADC c cuctemoln pactBopuTeneil Xiopo-
dopm — cnmpT 96%-in — Boga (25:16:1). dnioMpoBaHKe
npekpaLlanocb aBToMaTMYecKu, Korga GpoHT pacTeopu-
Tenewn gocturan 85 MM OT IMHUK CTapTa.

Samples: rosarine  salidroside

tyrosol

PE3YJIbTATbl U OBCYXXAEHUE

Ha nepBom 3Tane pna xapaktepuctmkm ¢beHoTnnos
poauonbl po3oBoi nposoaunu MopdomeTpuleckmne nc-
ClefloBaHVA: U3MEPANM ANUHY Mobera, pasmepbl, Kpaw
1 UBeT INCTOBOW MNAaCcTUHKM (Tabnuua 1).

Ha cnegyiowem stane nposogunn BITCX-aHanus.
MNocne geTeKTMpPOBaHMA XPOMaTOrpamMmm C MOMOLLbIO CUC-
Tembl CAMAG TLC Visualizer 2 B Buanmom n YO-ceete
npu AJIMHax BosiH 254 n 366 HM B pa3finyHbIX obpasuax
KOPHEBWLY, M KOPHEW POAVONbI PO30BOM OOHaPYXMIK
oT 3 po 10 30H apgcopbummn (cM. pucyHkmn 1 un 2). Bo Bcex
n3yyaemblx npobax Obiny OBHapyXeHbl canuaposng u
pO3apuH (CM. pUCyHKM 1 1 2), TMpo3on ugeHTnduumnpo-
Banu B obpasuax 10, 15, 18, 20, 21 1 23 (cM. pUCYHOK 2).

Mocne xpomatorpadpupoBaHua 6bina npoBedeHa
CKaHVpyIoLWas OEHCUTOMETPUS N3MEPEHNEM OTPAXKEH-
HOro CBeTa B pexume abcopbumm npu 254 n 366 HM.
CpaBHMBany AeHCMTOrpaMmbl OTAENbHbIX TPEKOB MeX-

PucyHok 1. Xpomatorpamma o6pasuos 1-8 (potorpadpus npu 254 Hm)

Figure 1. Chromatogram of samples 1-8 (picture at 254 nm)

Samples: tyrosol

salidroside F
rosarine

PucyHok 2. XpomaTorpamma o6pasuoB 9-15, 18, 20, 21, 23, 24 (poTorpadus npu 254 Hm)

Figure 2. Chromatogram of samples 9-15, 18, 20, 21, 23, 24 (picture at 254 nm)

PA3PABOTKA U PETUCTPALNA JIEKAPCTBEHHbIX CPEACTB. 2025. T. 14, N° 4
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Ay coboi No MHTEHCMBHOCTU MOTOWEHNA U KONUYecT-  asipax (pucyHkn 3, 4, 5). Camas BbICOKaA MHTEHCUBHOCTb
BY 30H afgcopbuun. bonbluee copepxaHue Guosiornye-  MOMIOWEHUs U KONMMYECTBO 30H agcopbumym oTmeuve-
CKM aKTUBHbIX BeLeCTB Obl10 OGHAPYXEHO B MEHCKMX  Hbl Cpefn 0O6bEKTOB KEHCKOro mnona: obpasupl 1, 7 n 8
(N2 14) n myxckux (N2 12, 15, 18, 21, 23 un 24) 3k3emn-  (PUCYHKHU 6, 7).
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PucyHok 3. leHcuTorpamma o6pasLoB KOPHEBULL U KOPHell poauonbl po3oBoii N2 12, 14, 24

Figure 3. Densitogram of samples rhizomes and roots of Rhodiola rosea N2 12, 14, 24

Ta6nuua 1. Xapaktepuncruka ¢eHoTUnoB poamnosbl po3oBoil

Table 1. Characteristics of Rhodiola rosea phenotypes

Nncr
N2 o6pasua, non |[inuHa nobera, cm Leaf
Sample number, Length of the = "
ANVHA, CM WMPUHA, CM Kpai NNCTOBOW NNAaCTUHKW, LiBeT
gender shoot, cm !
length, cm width, cm leaf blade edge, color

1. XeHcknin 41,0430 19402 0,40+ 0,03 LenbHbIV, 3eneHbiit
1. Female entire, green
2. My»xckon 310420 20402 0,50 + 0,03 NUNbUATbIA NO BCeit ANNHE, 3eNeHbilt
2. Male serrated along the entire length, green
3. KeHckun 320420 20402 0,50+ 0,04 MWNIbYaTLIR MO BCelt ANMHE, CBETNO-3eNeHbilh
3. Female serrated along the entire length, light green
4. XKeHckni 180410 22402 1,00 + 0,09 LenbHbIl, TEMHO-3eNeHbIN, KPacHbii 10 kpaam
4. Female entire, dark green, red around the edges
5. KeHckun 170410 40403 130£0,11 nUNbYaTbIN Gnvxe K BepXyLUKe, CU3blit
5.Female serrated near the top, bluish
6. KeHcKuni 33,0430 23402 0,60+ 0,05 MENKOMUIbYATbIN GNUKE K BEPXYLUKE, 3e/IeHbIN
6. Female finely serrated near the top, green
7. *KeHcKumn 390420 30402 0,60+ 0,04 nuUNbYaTbIN Gnvxe K BEPXyLUIKe, CBET/IO-3eNeHbIl
7. Female serrated near the top, light green
8. KeHckmn 380420 22402 0,40 + 0,03 NbYaTbIN BNIVKe K BEPXYLUKE, 3eNIEHbII
8. Female serrated near the top, green
9. KeHckui 540+ 4,0 35403 1004010 nunbYaTbI Gnvxe K BEPXyLUIKe, CBET/IO-3eneHbll
9. Female serrated near the top, light green
10. MyscKoit LenbHbIA Ui ¢ peakMi 3y6umkamm 6nvxe K Bep-
10. Male 29,0+3,0 2,7+0,2 0,90 + 0,08 XyLUKe, CU3bI

] entire or with rare teeth near the top, bluish
11. Mysckoi LenbHbIn VIJ'II:I C peaknmm 3yburkamu 6nvxe K sep-
11. Male 42,0+3,0 2,9+0,2 1,10+0,10 XyLUKe, CU3bI

’ entire or with rare teeth near the top, bluish
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OkoHyaHue mabsauubi 1

12. My»xcKon

LieSIbHbIV UK C peaKMK 3ybumkKamm bnvxe K Bep-

12. Male 23,0+2,0 25+0,2 0,90+ 0,08 XyLUKe, CU3bIf
’ entire or with rare teeth near the top, bluish
13. My»xckon NUNbYATBIN BMIVXKe K BEPXYLLKE, CU3bIl
+ + +
13. Male 40.0+3,0 38+03 1,00£0,10 serrated near the top, bluish
LenbHbIV UK C peaKkuMu 3ybumkamm 6nvike K Bep-
14. XKeHcKunn XYLUKe, CBETNO-KeNTo-3eNeHbI
+ + +
14. Female 340£30 33+03 0.85+0,08 entire or with rare teeth near the top, light-yellow-
green
15. Myxckon NUNbYATBIN BIVXKe K BEPXYLLKE, CU3bI
+ + +
15. Male 340+£30 22£0,2 0,88 +0,07 serrated near the top, bluish
16. Kenckuii nNubYaTbii OnvKe K BepXylUKe, CBETI0-KeNTo-3e-
’ 41,0+4,0 28+0,2 0,70+ 0,06 neHbIN
16. Female .
serrated near the top, light-yellow-green
17. O6oenonsbii LiefIbHbIN, CU3bIN
+ + +
17. Hermaphrodite 280£20 2402 0,60+0,06 entire, bluish
18. Myxckoi 26,0+ 2,0 25402 0,62+ 0,06 nubYaTbI 6rvKe K BEPXyLUIKe, CBET/IO-3eNeHbIl
18. Male serrated near the top, light green
19. XKeHcKuii 33,0430 21402 0,67 + 0,06 nubYaTbI 6rvKe K BEPXyLUIKe, CBET/IO-3eNeHbll
19. Female serrated near the top, light green
20. My»xckom LieIbHbIN, CU3bIN
20. Male 30,0+3,0 2,0+£0,2 0,71 +0,07 entire, bluish
. LieNIbHbIV UNK C peaKMMK 3ybumnkammn onvke K Bep-
g: ' m’r’e‘c“o“ 27,0+ 2,0 25402 0,75+0,07 | xylwKe, Cu3blit
’ entire or with rare teeth near the top, bluish
22. KeHcknin 230420 19402 0,73+ 0,07 nubYaTbI BrivKe K BEpXyLUIKe, CBET/IO-3eNeHbIN
22.Female serrated near the top, light green
23. Myxckom NUNbYaTbIN BNIXKe K BEPXYLLKE, CU3bI
+ + +
23. Male 290£20 2002 0,58+0,05 serrated near the top, bluish
24. My»cKon 33,0430 29402 0,55 + 0,05 NbYaTbI BNInKe K BEPXYLLKE, XeNTo-3eNeHbli
24. Male serrated near the top, yellow-green
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PucyHok 4. leHcnTorpamma o6pasLioB KOpHeBULLY M KOpHell poaunonbl pososBoi N2 15, 18, 21, 23

Figure 4. Densitogram of samples rhizomes and roots of Rhodiola rosea N2 15, 18, 21, 23
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PucyHok 5. 3D-geHcuTorpamma TpeKkoB CTaHAapTHbIX 06pasuoB canugposuga (1), Tuposona (2), posapuHa (3) n o6pasuos
KOpHeBWLY 1 KOpHel poguonbi po3oBoii N2 9-15, 18, 20, 21, 23, 24

Figure 5. 3D densitogram of tracks of standard samples of salidroside, tyrosol, rosarin and samples of rhizomes and

roots of Rhodiola rosea N2 9-15, 18, 20, 21, 23, 24
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PucyHok 6. leHcnTtorpamma o6pasiLioB KOpHeBMLY 1 KOPHel poguonbl po3oBoii N2 1,7, 8

Figure 6. Densitogram of samples rhizomes and roots of RhodiolaroseaNe 1, 7, 8

Mpwn cpaBHeHUN TPeKoB 24 0OpasLOB KOPHEBULY ”
KOPHeN poanonbl po30BOM Ha JaHHOM 3Tane uccnepo-
BaHMA ObINO YCTAHOBJIEHO, UTO MeEPCNeKTUBHbIMK ANA
nocnenylowero nsyyeHna u KynbTMBUPOBAHWA cpeaun
MKEHCKNX 3K3eMMAPOB ABAAITCA o0pasubl pacTeHui
Ne1, 7, 8, 14 Bbicoton OT 34 fo 41 cM, CPeamn MYyMCKUX —
o6pasubl N2 15, 18, 21, 23 n 24 BbicoTOM OT 23 A0 34 CM.

3AKNTIOYEHUE

Bbinn yctaHoBneHbl MopdomeTpuueckue Xapakre-
PUCTUKN Pa3fnYHbIX PEeHOTUMOB POAUONBI PO30BON,
KyNbTVBUPYEMOWN B YC/IOBUAX ceBepo-3anaga Poccun.
B pesynbrate aHanu3a CNUPTOBbIX U3BNEYEHUN N3 KOP-
HeBWLwW, 1 KopHel Rhodiola rosea metogom B3TCX 6bino
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PucyHok 7. 3D-geHcnTorpaMmma TpekoB CTaHAAPTHbIX 06pasLioB po3apuHa, canuapo3nga, Tuposona n o6pasLoB KopHe-
BULLY M KOpHell poanonbl po3osBoii N2 1-8

Figure 7. 3D densitogram of tracks of standard samples of rosarin, salidroside, tyrosol and samples of rhizomes and
roots of Rhodiola rosea N2 1-8

YCTaHOBJIEHO, YTO OOMbLWNM COAEPKAHVEM BTOPMWUHBIX
MeTabonutoB (PeHMNNPONaHONAOB M MPOCTbIX ¢GeHo-
JIOB) OTNNYaNINCb O6pa3Lbl KakK MEHCKOro, Tak N My»CKO-
ro nona. Boicota pacteHuii BapbupoBsana ot 23 go 41 cm.
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