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OUTOXUMHUUYECKOE 1 00TAHUYECKOE HCCIeJ0BaHUue
IMMEePCIEKTUBHOTO JIEKAPCTBEHHOTO pacTeHusa Nonea rossica Steven

B.B. Besmnuko, M.E. Kapraiosa, /[.C. Kpyryios

@I'bOY BO «Hoegocubupckuil 2ocydapcmeeHHblil MeduyuHekuil ynugepcumem» Muxzdpasa Poccuu, Hosocubupck,
Poccusa

AHHOTAIIUA

BBenenue. Houesa pycckags — Nonea rossica Steven — IIIPOKO pacIpocTpaHEHHOe HAa TEPPUTOPUM 3anafgHOU
Cubupu TpaBsSHUCTOE pacTeHue ceMelicTBa Boraginaceae. IlpumenseTcs B HAPOJHOM MeTUIIMHE B KAYeCTBE IIPOTUBOMA-
JIIPUAHOTO, aHTUOAKTEPUATBHOTO, GOJIEYTOJISIONIETO, TPOTHBOBOCIIAINTEIFHOTO U aHTUKOATYJITHTHOTO CPEZICTBA U B
STOU CBA3M pacTeHUe ABJAETCA [IePCIEKTUBHBIM /IS U3YyUEHHU C IeJIbI0 BHEAPEHUA B OQUIMHAIBHYIO MEJULIIHY.

IT e 1 5. duTOXUMIUYECKOE U MOP(OIIOr0-aHATOMHYECKOE H3yUeHNe HaZ[3eMHBIX U II0I3€MHBIX OPTaHOB HOHEU PYCCKOH.
MaTtepuaabl U MeTO/bl. [IpoBogunu oOmuH PUTOXUMUYECKUH aHAIN3, UCIIOJIb3YsI OOIIEIPHUHSATHIE METO-
JIUKHU. AHATOMUYECKOe CTPOEHNe OPTaHOB PACTEHHUS YCTAHABINBAIY C UCIIOJIb30BAHUEM METOI0B MUKPOCKOIIOIITIECKOTO
aHaJIN3a.

Pe3ynbTarTbhl. YCTAHOBJIEHO IPUCYTCTBHIE U OIIPEZIEJIEHO KOJIMYECTBEHHOE COZIEpKaHIe OCHOBHBIX IPYIIIT OHOJIOTH-
YeCcKH aKTHUBHBIX BEIIECTB: cojiep:kaHue (JIaBOHOWJIOB B HAJ3eMHOHM YacTH B IepecueTe HA PYTHH COCTABWJIO 0.2 %;
JIyOWJIBHBIX BEIECTB KOH/IEHCUPYEMOU TPYIIIBI B TpaBe — 3.8 %, B KOPHAX — 0.6 %; KCAHTOHOB B IlepecueTe Ha MaHTHde-
PYH B KOPHSX — 0.01 %, B TpaBe — 0.008 %; moJricaxapuioB B TpaBe — 4.37 %. MUKPOCKOITUYECKUH aHAJIN3 TT03BOJIHIT
YCTAaHOBUTH OCHOBHBIE MUKPOJMArHOCTUYECKHE [TPU3HAKY BET€TATHBHBIX U FeHEPATHBHBIX OPTaHOB HOHEU PYCCKOH.
3aknoueHHUe. Pa3dHOOOPa3HBIN XMMUYECKUH cOCTaB HOHEU PYCCKOU ITO3BOJISAET C/leIaTh BBIBOJL O II€PCIIEKTUBHO-
CTH U3YyYEHH PACTEHHU C I[EJIbI0 CO3/IaHUA HA €r0 OCHOBE HOBBIX JIEKAPCTBEHHBIX IPEnapaToB. B pesyspraTe MUKPOMOP-
(ostornueckoro ucesae0BaHNA HAZBEMHBIX U [10/13€MHBIX OPTaHOB HOHEU PYCCKOU Y/IaJIOCh BBIABUTD IUATHOCTUYECKHE
[IPU3HAKH, HEOOXOIMMBIE JIJIsL YCTAHOBJIEHHS KPUTEPUEB MOJJTMHHOCTH ChIPbsI, KOTOPbIE OY/IYT IIOJI0KEHBI B OCHOBY IIPO-
ekTa (papMaKoIeHHOH CTaThH.

Knaoueente caoga: HoHes pycckas, Nonea rossica Steven, GUTOXMMUYECKUH aHAINS, JUATHOCTUYECKUE IPU3HAKH.
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HCCIIe/IOBaHME IEPCIIEKTUBHOTO JIEKapCTBEHHOTO pacTeHust Nonea rossica Steven // Journal of Siberian Medical Sci-
ences. 2022;6(3):90—101. DOI: 10.31549/2542-1174-2022-6-3-90-101

Phytochemical and botanical study
of a prospective medicinal plant, Nonea rossica Steven

V.V. Velichko, M.E. Kartashova, D.S. Kruglov

Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT

Introduction. Nonea rossica Steven is a widespread in Western Siberia herbaceous plant of the Boraginaceae
family. It is used in folk medicine as an antimalarial, antibacterial, analgesic, anti-inflammatory and anticoagulant agent,
and in this regard, the plant is promising for study with a view to introducing it into practice as an officinal medicine.

A im . Phytochemical and morpho-anatomical study of aboveground and underground organs of Nonea rossica Steven.
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Materials and methods. Aphytochemical analysis was performed using conventional methods. The ana-
tomical structure of plant organs was reveal using microscopic analysis.

Results. The presence and content of the main groups of biologically active substances was established: the content
of flavonoids in the aboveground part in terms of rutin was 0.2%; tannins of the condensable group in aboveground parts
of plant — 3.8%, in roots — 0.6%; xanthones in terms of mangiferin in roots — 0.01%, in herb — 0.008%; polysaccharides in
herb — 4.37%. Microscopic analysis allowed to establish the main microdiagnostic signs of vegetative and reproductive
organs of Nonea rossica Steven.

Conclusion. Thediverse chemical composition of Nonea rossica Steven allows us to conclude that it is promising
to study the plant in order to create new medicines based on it. As a result of micromorphological examination of the
aboveground and underground organs of Nonea rossica Steven, it was possible to identify diagnostic signs for the identifi-
cation of raw materials, which will become the basis for the draft of a monograph.

Keywords: Nonea rossica Steven, phytochemical analysis, diagnostic signs.
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BBEJAEHHNE

B Hacrosiee BpeMs JIOCTATOYHO OCTPO CTOUT
mpobsieMa pacHIMpeHHss OTEeYeCTBEHHOH JieKap-
CTBEHHOHN PACTUTETHHOH CHIPbEBON 0asbl, a TAKKe
[IOVICKA HOBBIX MCTOYHUKOB OHMOJIOTMUECKU AKTHB-
HBIX BEINECTB PACTHUTEJIBHOTO IIPOUCXOXK/EHUS.
CyliecTByeT HECKOJIBKO IIyTeH peIlIeHusl JaHHOH
pobJsieMbl: 3T0 6oJsiee yriybeHHOe u3yueHune 6uo-
jorudecku akTuBHBIX coenuHeHuil (BAC) B 0Obek-
TaX OMUIIMHAIBPHOU MEAWIIMHBI U KCCIIEOBAHIE
MaJIOM3yYEHHBIX PACTEHUN.

Cpenu 60JTBIIIOTO Pa3HOOOpA3Us PACTEHUH TIPE/T-
CTaBJIAIOT HHTEPEC PACTEHU ceEMEeNCTBA OypAuHUKO-
Bble (Boraginaceae), KOTOpble MOTYT IIPUMEHATHCS
B KayecTBe TEPANEBTUYECKUX K KOCMETHUECKHUX
cpencts [1]. x dapmakonormyeckre 3G PEKTHI CBsI-
3aHBI C HAINYHNEM Ha)TOXMHOHOB, KCAHTOHOB, (pJia-
BOHOU/IOB, TEPIIEHOU/IOB, a TaK)Ke aJUTaHTOWHA [2].
B nacrosiee Bpems pacreHus cemerictBa Boragina-
ceae He IPUMEHAIOTCA B OQUIMHAIIBHON MeIUIIHE
Poccuu, omHAKO TPHU 3TOM HMEIOTCS JIAHHBIE 00
WCIIOJIb30BAHUM B HAPOJHON MEIUIIMHE PacTEeHUH
JJAaHHOTO CeMeMCTBa, HAIPUMED, TAKUX POJIOB Kak
HOHesI, MeIyHUIa, OHOCMA. B 4aCTHOCTH, TajIeHOBbIE
(opMBI U3 pa3HBIX YacTell HOHEW B HAPOAHOU Meu-
[[MHE HAXOJAT IPUMEHEHHE B KAUeCTBe aHTUMAaJls-
putinoro [3], aHTHOAKTEpUATBHOTO [4], 60IEyTOIS-
IOIIETO, IMTPOTHBOBOCHAJIUTEILHOTO U AHTHUKOATY-
JIAHTHOTO [5] cpeicTBa. B T0# cBA3YM pacTeHuA poja
HOHes SIBJISTIOTCS MePCIIEKTHBHBIMU JIJIs1 BKITIOUEHU S
B CKPUHUHT JIEKAPCTBEHHBIX pacTeHui. 3 30 mnpes-
craBuresieli pona Nonea B Poccun Hanbosee pac-
IpocTpaHeHAa HOHes1 pycckas — Nonea rossica
Steven.

Hones pycckas npejcrapiiser co60il MHOTOJIET-
Hee KCepOohUTHOE TPABIHUCTOE PACTEHIE, IMHUPOKO

INTRODUCTION

Currently, the problem of expanding the domes-
tic medicinal plant raw material base, as well as the
search for new sources of biologically active sub-
stances of plant origin, is quite acute. There are sev-
eral ways to solve this problem: this is a more in-
depth study of biologically active compounds (BAC)
of officinal medicines and the study of under-investi-
gated plants.

Among the wide variety of plants, the Boragina-
ceae family is of interest, which can be used as ther-
apeutic and cosmetic products [1]. Their pharmaco-
logical effects are associated with the presence of
naphthoquinones, xanthones, flavonoids, terpe-
noids, as well as allantoin [2]. Currently, plants of
the Boraginaceae family are not used in officinal
medicine in Russia, however, there is evidence of
the use of plants of this family in folk medicine, for
example, such genera as Nonea, Pulmonaria (lung-
wort), Onosma. In particular, in folk medicine the
galenic forms from different parts of Nonea are
used as an antimalarial [3], antimicrobial [4], anal-
gesic, anti-inflammatory and anticoagulant [5]
agents. In this regard, plants of the Nonea genus
are promising for inclusion in the screening of
medicinal plants. Of 30 representatives of the
Nonea genus in Russia, the most common is Nonea
rossica Steven.

Nonea rossica Steven is a perennial xerophytic
herbaceous plant widely distributed in Western Sibe-
ria [6]. It is known [7] that the aboveground part of
this plant contains such groups of biologically active
compounds as flavonoids, tannins, coumarins and
alkaloid-like compounds, while the qualitative and
quantitative composition of the components has not
been sufficiently studied. In this regard, it seems rel-
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pacrupocTpaHeHHOe Ha TEPPUTOPHU  3amajHon
Cubupu [6]. W3 juTepaTypHbIX JaHHBIX [7]
HU3BECTHO, UTO HAJ[3eMHAas YaCTh JIAHHOTO PACTEHUS
COJIEPKUT TaKHeE TPYNIbI OHOJIOTHYECKH aKTHBHBIX
COeIMHEeHNH, KaK (pJaBOHOU/IBI, NyOUIIbHbBIE Belle-
CTBa, KyMapUHbBI U UIKAJOUAOINONO0OHBIE COENITHE-
HUSA, IPU 5TOM KAYeCTBEHHBIA W KOJIMYECTBEHHBIN
COCTaB KOMIIOHEHTOB U3y4eH HeI0CTaTOYHO. B aT0it
CBS3U IIPENICTABIISAETCA AKTYJIBHBIM IIPOBEIEHHE
OoJiee IETATHHOTO (PUTOXUMUYECKOTO aHAJIM3a pac-
TEHWUS.

I BHeApeHUsA B OQUIIMHAIBHYIO MEIUIIUHY
HEOOXOIMMO VYHUTBIBATh YCTOHYHBBIA aJITOPUTM
HCCJIeJTOBAHUSI HOBBIX HMCTOUHHUKOB CBHIPbSI PaCTHU-
TEJIbHOTO MIPOUCXOXK/IEHUS, IPUHATHIA B MHPOBOH
npaktuke. IIpexse Bcero, 3To pazpaboTKa mapame-
TPOB OIIpeZieIeHUsI €0 MOJTUHHOCTH U T00poKave-
CTBEHHOCTU. /[IJI1 omupeneneHus MOJIUHHOCTH
OJTHUM U3 BOKHBIX KDUTEPHEB SABJIAIOTCA MOPDOIIO-
THYECKUN 1 MUKPOJIMAaTHOCTUYUECKUH aHAJIN3 ChIPbe-
BOM yacTu. MUKPOIMAarHOCTUYECKU Y aHATN3, KPOME
TOTO, II03BOJIAET OTJIMYATH JIEKAPCTBEHHOE PACTEHHNE
0T MOP(OJIOTUYECKH CXOKUX BUIOB. J[JIsI TO/ITBEPIK-
JIEHUs TIOJIMHHOCTU CHIPbSI IIPOBOJASAT KAveCTBEH-
Hble peakIuu Ha ocHOBHble rpynmbl BAC. Paspa-
0OTKa YETKUX CXEM CTAaHJAPTU3AIUU CHIPbS II0
coJiepkaHuI0 OcHOBHBIX I'pynn BAC nmo3Bosiser ycra-
HOBUTH KDUTEPUU J00OPOKAYECTBEHHOCTH CBHIPbS.
[Tokaszaresy MOJTUHHOCTH U T0OPOKAUYeCTBEHHOCTH
SIBJISTFOTCSI OCHOBOM /1151 pa3pabOTKH OCHOBHOTO HOP-
MaTUBHOTO JIOKYMEHTa Ha JIEKADCTBEHHOE PaCTH-
TeJIbHOE ChIpbe — (hapMaKOIIEHHOH CTaThU.

IIEJIb NUCCJIEAOBAHUA

MopdoJi0ro-aHaTOMHYECKOe U3yYeHUe Ha/3eM-
HBIX U TIOJI3€MHBIX OPTAaHOB HOHEU PYCCKOH U MPOBe-
ZeHre o0I1ero (pUTOXMMUYECKOTO aHATH3A.

MATEPUAJIBI 1 METO/IbI

OOBeKTOM HCCIIeZIOBaHUs CIyKUIa Haa3eMHas
YacTh M KOPHU HOHEW PYCCKOH, cobpaHHbIE B (dasze
[BETEHUS B 2021 I'. HA OCTEITHEHHBIX JIyTax HA TEP-
puropuu KospiBanckoro pationa HoBocubGupcKoi
obsactu. ChIpbe TOCJE 3aTOTOBKU pasfieisiid Ha
opranbl (crebesb, JIUCT, IBETKH) W JIOBOJWIH JIO
BO3/IYIITHO-CYXOTO COCTOSIHUSA B CYIIWJIKE IIPU TEM-
neparype ~50 °C.

KauecTBeHHBIE pEAKIINH ITPOBOJIHIIH C UCIIOJIH30-
BaHUEM BOJIHOTO ¥ BOJIHO-CIIMPTOBBIX U3BJIEYEHUH,
HCIIOJIb3YsI OOIETPUHAThIE METOAUKY [8], Ha cemy-
fomue rpynnbl BAC: ¢iaBoHOMABI, IyOMIBHBIE
BEIIlECTBA, CAIIOHUHBI, MOJIMCAXapU/Iibl, aHTOI[UAHBI,
KyMapHuHBI, aJKaJOubl, KCAHTOHBI. OOHapYKEHHE
AJIKAJIOUJIOB OCYIIECTBIISIA IIPOBEJEHUEM CEPUH

evant to conduct a more detailed phytochemical
analysis of the plant.

To be introduced into officinal medicine, it is nec-
essary to take into account a certain algorithm for the
study of new sources of plant raw materials, adopted
in world practice. First of all, it is the development of
parameters for its identification and determination
of its quality. For identification, one of the important
criteria is morphological and microdiagnostic analy-
sis of the raw part. Microdiagnostic analysis, in addi-
tion, allows you to distinguish a medicinal plant from
morphologically similar species. To confirm the
identification of raw materials, qualitation for the
main groups of BAC are carried out. The develop-
ment of clear schemes for standardization of raw
materials according to the content of the main groups
of BAC allows us to establish criteria for the quality
of the raw material. Indicators of authenticity and
good quality are the basis for the development of the
main regulatory document for medicinal plant raw
materials — a monograph.

AIM OF THE RESEARCH

Morpho-anatomical study of aboveground and
underground organs of Nonea rossica Steven and
general phytochemical analysis.

MATERIALS AND METHODS

The object of the study was the part and the roots
of Nonea rossica Steven, collected during the flow-
ering phase in 2021 in the steppe meadows on the
territory of the Kolyvansky district, Novosibirsk
region. After harvesting, the raw materials were
divided into organs (stem, leaf, flowers) and brought
to an air-dry state in a drying chamber at a tempera-
ture of ~ 50°C.

Qualitation was performed using aqueous and
aqueous-alcoholic extracts with conventional meth-
ods [8]. The following groups of BAC: flavonoids,
tannins, saponins, polysaccharides, anthocyanins,
coumarins, alkaloids, xanthones were assessed. The
detection of alkaloids was carried out using a series
of reactions with total alkaloid precipitating reagents:
the Wagner-Bouchardat’s reagent, Dragendorff’s
reagent, tannin solution, silicotungstic acid solution,
phosphomolybdic acid solution, picric acid solution.
To determine xanthones, sublimation was used, fol-
lowed by a reaction with a 5% alcohol solution of
sodium hydroxide.

Identification of flavonoids was carried out by
thin-layer chromatography (TLC) on Sorbifil plates
in a solvent system: ethyl acetate — formic acid — gla-
cial acetic acid — water in the ratio of 100:11:11:27
[9]. The chromatogram was developed using a 2%
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peaknuii ¢ o0IIeasTKaJIOuHBIMH OCATUTETbHBIMU
peakTuBaMu: peakTus Baruepa — bymapaa, peakTus
Iparenmopda, pacTBOp TaHWHA, PACTBOP KpeMHe-
BOJIbPAMOBOM  KHCJIOTBI, pactBop ¢ochopHO-
MOJINO/IEHOBOU KHCJIOTBI, PAacTBOP ITHUKPUHOBOU
KUCJIOTHL. JIJIs1 oTipefie/ieHusI KCAaHTOHOB HCITOJIb30-
BaJIM METOJi BO3TOHKH C IIOCJIEJIYIOIIEN peakIuen ¢
5% CIIUPTOBBIM PAaCTBOPOM HATPUs TUPOKCU/IA.

KauecTBeHHBIN aHamu3 (HJIAaBOHOUIOB IPOBO-
WM METOJIOM TOHKOCJIOMHON Xpomarorpaduu
(TCX) na miacruakax Sorbifil B cucreme pacrtBopu-
TeJIel: ITIIAIETaT — MypPaBbUHAS KUCIOTA — JIEs-
Has YKCyCHas KHCJIOTa — BOJIa B COOTHOIIEHHUH
100:11:11:27 [9]. ITposiBJIeHHE XpOMATOTrPaMMBI ITPO-
BOJWJIU C UCIIOJb30BAHUEM B KauecTBE MPOSIBIISIO-
IIETO PacTBOpa 2% pacTBOpa XJIOPUAA ATIOMUHUA B
90% cnupTe STUI0BOM. MaeHTHUdUKAIUIO TPOBO-
qwtu o Benuunie Rf u xapakrepHoii ¢yopectieH-
nuu B YO-cBeTe ¢ JUTMHOU BOJIHBI 365 HM B CpaBHeE-
HHUU CO CTAaHaPTHHIMH BENECTBAMHU.

KosmmuectBenHoe coziep:kanue BAC onpeznendanu
¢apmakoneiHpIM MeTo/IaMu: (HJIABOHOUIBI — METO-
oM auddepeHIHaTbHON  CIEKTPO(POTOMETPHH,
KCAaHTOHBI — METOJIOM IPSAMOU CHeKTpodoTOMe-
TPUH; JJIsI KOJIMUECTBEHHOTO OMPEJIeJIEHUS] CYMMBbI
MOJIUCAXapU/I0OB HCIIOJB30BAJIM METOJ] TpaBUMeE-
Tpun. KosuuecTBeHHOe OIpejie/ieHHe KCAHTOHOB
OCYIIECTB/ISIIN  CHEKTPODOTOMETPUUECKUM METO-
JIOM.

AHATOMHUYECKOE CTPOEHUE OCEBBIX OPTaHOB pac-
TEHUs] HCCIEOBAIN [10] HAa TOHKHX IOIMEPEYHBIX
cpesax IMocjie OKpalluBaHUsA MapaHUTPOAHUINHOM
JUIsl  BBISIBJIEHUsI OJPEBECHEBIIUX BJIEMEHTOB.
VccnenoBanus MPOBOAMJINCH C HCIOJIb30BAHUEM
CBETOBOTrO  MHKpockoma «Mwukmen-1  (Bapu-
aHT 1—20)» IPHU YBEJIUYEHUH B 70 pa3 (71 BbIsSBIIE-
HHUs OOINEro BUZa) U HAa MHUKPOCKOIlEe Zeiss AXio
Scope.A1 Ipu yBeJTUUEHUAX B 25—400 pa3 B IPOXO-
JIAIIEM cBeTe (/11 BBIABJIEHUS] CTPYKTYPHBIX dJie-
MeHTOB TKaHel). [losrydeHHbIe M300pakeHUs PUK-
CHPOBAJIUCh C MOMOINBI0 MUMPOBOH (POTOKAMEPHI
Zeiss Axiocam 512 color. /s vccaeoBaHus MUKPO-
MOP(}OJIOTUYECKOTO CTPOEHUs IIJIAHAPHBIX BereTa-
THUBHBIX M TE€HEPATUBHBIX OPraHOB IPOBOJUIOCH
IIpeZIBApUTEJIbHOE pa3MavYuBaHuEe OOBEKTOB IIyTEM
KUISAYEHUs B T€YEHNUE OJTHOU MUHYTHI B 5% BOJHOM
pacTBope HaTpus TUAPOKcHAA (XI0pOPHUIIIOHOC-
Hble OOBEKTHI) WU B BOJe (BEHUUK, MECTUK U
TBHIYUHKU). VccieoBaHre 0CEBBIX OPTAHOB IIPOBO-
JIJI0Ch Ha 0Opasnax, 3a(UKCUPOBAHHBIX B pac-
TBOpPE BOJIa — TJIMIIEPUH — 95% BTAaHOJI B COOTHOIIIE-
HUU 1:1:1. B KauecTBe 3aKIIIOYAIONIEH U TPOCBETIISA-
IOIEN JKUJKOCTH HKCIIOJIb30BajIaCh CMeCh BOJbI H
IJIUI[EPUHA B COOTHOIIIEHUH 1:1.

solution of aluminum chloride in 90% ethyl alcohol
as a medium agent. Identification was carried out by
the Rf value and characteristic fluorescence in UV
light with a wavelength of 365 nm in comparison
with standard substances.

Content of BAC was measured by pharmacopoe-
ial methods: flavonoids — by absorption spectropho-
tometry using the obtained extract as a blank solu-
tion; xanthones — by absorption spectrophotometry
using a pure extractant as a blank solution; gravim-
etry was used to quantify the amount of polysaccha-
rides. Content of xanthones was measured by spec-
trophotometric method.

To identify lignified elements, the anatomical
structure of the plant axial organs was studied on
thin cross sections after staining with paranitroani-
line [10]. The studies were carried out using a
Mikmed-1 (variant 1-20) light microscope at a
70 magnification (to identify the general appear-
ance) and a Zeiss Axio Scope. A1 microscope at
25—400 magnifications in transmitted light (to
identify structural elements of tissues). The
obtained images were captured using a Zeiss
Axiocam 512 color digital camera. To study the
micromorphological structure of planar vegetative
and reproductive organs, preliminary soaking of
objects was performed by boiling for one minute in
a 5% aqueous solution of sodium hydroxide (chlo-
rophyll-bearing objects) or in water (corolla, pistil
and stamens). The study of axial organs was carried
out on samples fixed in a solution of water — gly-
cerin — 95% ethanol in a ratio of 1:1:1. A mixture of
water and glycerin in a ratio of 1:1 was used as a
embedding and clearing liquid.

RESULTS AND DISCUSSION

Based on screening phytochemical studies, the
presence of the main groups of BAC (flavonoids,
anthocyanins, tannins, saponins, polysaccharides,
coumarins, xanthones) and the absence of alkaloids
were confirmed.

The data of phytochemical analysis of the part
and roots of Nonea rossica Steven are given in
Table 1.

In the crude alcoholic extracts from Nonea ros-
sica Steven herb, we determined the presence of
rutin using TLC. The content of flavonoids in the
herb part of Nonea rossica Steven in terms of rutin
was 0.2%. Tannins of the condensable group were
found in the aboveground part and roots of Nonea
rossica Steven, their content was determined by
permanganometry: 3.8% in herb, 0.6% in roots.
The content of xanthones in roots in terms of man-
giferin was 0.01%; in herb — 0.008%; the content of
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PE3YJIBTATBI 1 OBCYXKJAEHUNE

Ha ocHOBaHNU CKPUHUHTOBBIX GUTOXUMUYECKUX
HCCJIeTOBAHUH MOATBEPIK/IEHO IMPUCYTCTBHE OCHOB-
HbIX rpymn BAC (db1aBoHOUABI, AaHTOIUAHBL, TyOMIIb-
HbBle BellleCTBa, CATIOHUHBI, IOJIMCAXapU/bl, Kyma-
PUHBI, KCAHTOHBI) U OTCYTCTBUE AJTKAJIOUOB.

JauHbIe GUTOXUMHIYECKOTO aHATN3a HAZ3eMHOHN
YacTH U KOpHeH HOHeW PYCCKOM IIpHUBeZIeHBl B
TabJI. 1.

Metozom TCX B cyMMapHBIX CIIUPTOBBIX U3BJIe-
YeHUAX U3 TPaBbl HOHEU PYCCKOM OIlpesiesieHo MpH-
cyTcTBHe pyThHA. KOJIMUeCTBEHHOE CO/epKaHue
(;1aBOHOUIOB B HA/I3EMHOU YaCTH HOHEH PYyCCKOU B
IlepecueTe Ha PYTHH COCTaBUJIO 0.2 %. B Hazz3eMHON
YacTH W KOPDHSIX HOHeW OOHApy»KeHbI NyOuJIbHbBIE
BeIl[eCTBA KOHIEHCUPYEMOH T'PYIIIIBI, METOJIOM I1ep-
MAaHT'aHATOMETPHUU OIIpeZieIeHO UX KOJIMUeCTBEHHOe
comep:kanue: B TpaBe — 3.8 %, B KOpPHIX — 0.6 %.
CozlepxaHue KCAaHTOHOB B IlepecueTe Ha MaHIHu(e-
PHH B KOPHAX COCTaBUJIO 0.01 %; B TpaBe — 0.008 %;
KOJINUEeCTBEHHOE COJIEp:KaHue IOJIFCAXapuioB B
TpaBe HOHEU PYCCKOH — 4.37 %.

B pesysnbpraTe MHUKPOCKOIINYECKOTO MCCJIE/I0Ba-
HUSI OBUTM BBISBJIEHBI CJIEAYIOIINE OCOOEHHOCTH
CTPOEHUS OPTAHOB PACTEHUS.

Crep>kHeBOU KOPeHb MMeeT TUIINYHOE HelyuKo-
Boe cTpoeHue (puc. 1), TOKPOBHAS TKAaHb IPEJICTaB-
JIeHa nepuzepMou (1), KopoBasi 4acTh — apEeHXUM-
HBIMU KJIeTKaMu (6) ¥ 3aBEPIIAETCs CJI0EM O/IpEBEC-
HEBIIEN SH/I0IEPMHI (2).

Crebesip (puc. 2) MMeeT XapakTepHblE 6OPO37-
KH (3) ¥ OIyIIIeHHE B BHJIE TOJICTOCTEHHBIX BOJIOCKOB
(2) ITUHOM 1—2 MM C XapaKTePHBIM IThe/IECTAJIOM U3
MIPUTIOTHATHIX SITUIEPMATBHBIX KJIETOK (1).

Crebesb (pucC. 3) UMeeT HEIYyUYKOBOE CTPOEHHUE U
MIOKPBHIT OJHUM CJIOEM SIHAEPMATbHBIX KJIETOK C
TOJICTOM KYTHKYJIOW (TOJIIMHA 10—20 MKM), IIOJ
KOTOPOU pAaCIIOJIOKEH CJIOU THUIIO/IEPMBI 1 OCHOBHOM
00beM Me30/IepMBI, IPEJICTABIEHHBIN PHIXJION KOJI-

polysaccharides in Nonea rossica Steven herb was
4.37%.

As a result of microscopic examination, the fol-
lowing features of the structure of plant organs were
revealed.

The taproot has a typical non-fasciculate struc-
ture (Fig. 1), the exodermis is represented by the
periderm (1), the bark part is represented by paren-
chymal cells (6) and ends with a layer of lignified
endoderm (2).

The stem (Fig. 2) has characteristic grooves (3)
and pubescence in the form of thick-walled hairs (2)
1—2 mm long with a characteristic pedestal of raised
epidermal cells (7).

The stem (Fig. 3) has a non-fasciculated structure
and is covered with one layer of epidermal cells with
a thick cuticle (thickness 10—20 pm), under which
there is a layer of the hypoderm and the main volume
of the mesoderm, represented by the lacunar collen-
chyme and several layers of parenchyma adjacent to
the endoderm, represented by one layer of tabular
shape cells. The central cylinder is represented by
the phloem, xylem vessels and xylem parenchyma.

The whole plant is pubescent, which is typical for
the entire Boraginaceae family. The pubescence is
represented by three types of hairs:

1) thick-walled unicellular straight or curved hair
with a raised pedestal up to 800 pum in length and
walls up to 10 um in thick (Fig. 4);

2) capitate thin-walled hair with a multicellular
pedicle and a unicellular spheroid head (Fig. 5);

3) multicellular (from 7—11 cells) thin-walled rib-
bon hair up to 3 mm in length (Fig. 6).

The cells of the upper epidermis of the leaf are
represented by weakly branched cells (Fig. 7), and
the cells of the lower epidermis (Fig. 8) are more
sinuated with nodose-thickened cell walls. The sto-
mata are submerged, forming a stomata apparatus of
anomocytic type.

Ta6muna 1. Pe3ysibrarel GUTOXUMUYECKOTO aHAIU3a HA/I3EMHOM U MO[3EMHOM YacTell HOHEH PYCCKOI
Table 1. Results of phytochemical analysis of the aboveground and underground parts of Nonea rossica Steven

I'pynna BAC / Group of BAC Kopuu / Roots

Hapnsemubie opraasl / Aerial organs

Asnkanouzst / Alkaloids -
Anronmans! / Anthocyanins -
Jy6wibHbIe BemecTBa / Tannins +
Kcantons! / Xanthones +
Kymapunsl / Coumarins +
TTonucaxapubl / Polysaccharides -
CanoHuHsbI / Saponins +
®naBonouas! / Flavonoids -

+ o+ + + o+ o+

IIpumeuanue. BAC— GHOJIOrHYECKH aKTHBHBIE COEJUHEHHSI. 3HAK «—» OTCYTCTBYIOT; 3HAK «+» IIPUCYTCTBYIOT.
N o t e . BAC - biologically active compounds; minus sign — absent; plus sign — present.
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1000 um

Puc. 1. AHaTOMIYECKOe CTPOEHNEe KOPHSI:
1 — mepujepMa; 2 — sH0/1epMa; 3 — GII03Ma; 4 — COCY/IbI KCUIIEMBI; 5 — 9H/I0ZIepMa; 6 — KOpOBasi HapeHXHMa

Fig. 1. The anatomical structure of the root:
1 - periderm; 2 — endoderm; 3 — phloem; 4 — xylem vessels; 5 — endoderm; 6 — parenchyma of the bark

1000 pm

Puc. 2. AHaTOMUYecKoe cTpoeHue crebiist (001l Bum):

1 — OCHOBaHMeE TOJICTOCTEHHOT'O BOJIOCKA; 2 — TOJICTOCTEHHBIN BOJIOCOK; 3 — GOPO3IKa
Fig. 2. The anatomical structure of the stem (general view):
1 — base of the thick-walled hair; 2 — thick-walled hair; 3 — groove

JIGHXMMOH W HECKOJIbKMMH CJIOSIMH IIapEeHXUMBbI,
MpWJIETAIOIIEH K SHAOAEpME, IpeACTaBIeHHON
OJIHUM CJIOEM KJIETOK TabsutdaToil ¢popmsbl. IleH-
TPaJIbHBIA ITUJIUHJIP MPEICTaBiIeH (PJI0IMOU, COCy-
JlaMU KCUJIEMbI ¥ KCUJIEMHOM MTapEeHXUMOM.

The petals are characterized by papillary projec-
tions along the edge of the petal and pollen grains
(Fig. 9).

On the stigma of the pistil (Fig. 10), there are
numerous cells capturing pollen that have a charac-

Journal homepage: http://jsms.ngmu.ru
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9 8 7 6

Puc. 3. AHaTOMUYECKOE CTPOEHHE CTe0Is:

1 — pBIXJIadA KOJIJIEHXUMA; 2 — KOPOBasA IIapEHXHUMa; 3 — COCY/IbI KCUJIEMBI; 4 — KCHJIEMHas IaPeHXUMa; 5 — SHZOAEepMa;
6 — diosMa; 7 — snusiepMa; 8 — CJI0H KyTHUKYJIbI; 9 — THIIOZiepMa

Fig. 3. The anatomical structure of the stem:

1 —lacunar collenchyme; 2 — parenchyma of the bark; 3 — xylem vessels; 4 — xylem parenchyma; 5 — endoderm;
6 — phloem; 7 — epidermis; 8 — cuticle layer; 9 — hypodermis

!} I L R
Puc. 4. OnymieHue opraHos:

1 — TOJIOBYATHIN TOHKOCTEHHBIH BOJIOCOK C MHOTOKJIETOYHOU HOKKOH U OTHOKJIETOYHOH c(hepOnIHOI TOJIOBKOM;
2 — TOJICTOCTEHHBIN O/THOKJIETOUHBIN BOJIOCOK C IIPUIIO/IHATHIM IIbE/IECTAIOM; 3 — TOJICTOCTEHHBIN O/THOKJIETOUHBINA H30THYTHIH BOJIOCOK

Fig. 4. The pubescence of organs:

1 — capitate thin-walled hair with a multicellular pedicle and a unicellular spheroid head;
2 — thick-walled unicellular hair with a raised pedestal; 3 — thick-walled unicellular curved hair
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Puc. 5. [0710BUaTHINl TOHKOCTEHHBIH BOJIOCOK C MHOTOKJIETOUHOUN HOXKKOU U OTHOKJIETOUHOU chEePOU/THOHN rOJIOBKOM
Fig. 5. The capitate thin-walled hair with a multicellular pedicle and a unicellular spheroid head

Bce pacTeHue OIyIIeHO, UTO TUITHYHO JJIS BCETO
cemeiictBa Boraginaceae. OmyliieHuEe IIPeJICTaBIEHO
BOJIOCKAMU TPEX THUIIOB:

1) TOJICTOCTEHHBIA OJTHOKJIETOUHBIH IPSIMON HJIU
U30THYTHIA BOJIOCOK C IMPHUIIOTHATHIM IbEJECTATIOM
JJIMHOM 710 800 MKM U TOJIIIUHOM CTEHOK /0 10 MKM
(puc. 4);

2) roJI0BYaThII TOHKOCTEHHBIH BOJIOCOK C MHOTO-
KJIETOYHOU HOKKOHU U OJTHOKJIETOUHOU chepougHon
TOJIOBKOH (pHcC. 5);

3) MHOTOKJIETOYHBIH (M3 7—11 KJIETOK) TOHKO-
CTEHHBIH JIEHTOYHBIH BOJIOCOK JITMHOH J0 3 MM
(puc. 6).

KireTku BepxHeW SNIHUAEPMBI JIMCTA IPEACTAB-
JIeHbI CJIa0OM3BUIMCTHIMM KJIeTKaMHu (pHuc. 7), a
KJIETKU HIDKHEH anuziepmel (puc. 8) — 6osiee U3BU-

teristic shape with a lot of pollen grains having a
smooth surface and 4 apertures.

CONCLUSION

Microscopic analysis allowed to reveal the main
microdiagnostic signs of the aboveground part and
the root of Nonea rossica Steven. For the leaf — sub-
merged stomata of anomocytic type and a combina-
tion of three types of hairs; for the stem — a non-
fasciculate type of structure, diameter and presence
of a characteristic groove and hairs with a pedestal;
for the root — a non-fasciculate type of structure
with a large number of parenchymal cells, some of
which located in the central cylinder lignify; for the
petals — the presence of papillary projections along
the edge, and for the pistil — the presence of charac-

Puc. 6. MHOTOKJIETOUHBIH [TPOCTOU JIEHTOYHBIH BOJIOCOK
Fig. 6. The multicellular simple ribbon hair
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Puc. 7. C1abou3BUINCTBIE SITU/IEPMaIbHbIE KIIETKH Ha BEPXHEH CTOPOHE JIncTa
Fig. 7. Poor sinuated epidermal cells on the upper side of the leaf

Puc. 8. dnunepma HIDKHEH CTOPOHBI JIUCTA:

1 — YETKOBHIHOE YTOJII[EHHUE CTEHOK; 2 — U3BIINCTOCTEHHbIE KJIETKH SIIU/IEPMBbI; 3 — YCTHIYHBIN aliapat aHOMOIIUTHOTO THIIA
Fig. 8. The epidermis of the lower side of the leaf:
1 —nodose thickening of the walls; 2 — sinuated cells of the epidermis; 3 — stomata apparatus of anomocytic type
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Puc. 9. Mukpomopdosioruueckoe CTpOeHUe JIellecTKa:
1 — COCOYKOBH/IHBIE BBIPOCTDI; 2 — MIbLJIBIIEBOE 3EPHO
Fig. 9. The micromorphological structure of the petal:
1 — papillary projections; 2 — pollen grain

JIUCTOCTEHHBIE C YETKOBHUIHO-YTOJIIIEHHBIMH Kile-
TOYHBIMU CTEHKaMU. YCThHI[A OTPYyKEHHbIE, 00pa-
3YIOT yCThUYHBIHN allliapaT aHOMOI[UTHOT'O THTIA.

JI71s1 JIemecTKOB XapaKTepHO HAJIUYUE COCOYKO-
BHU/IHBIX BBIPOCTOB IO Kpaio JiemecTka (puc. 9) u
TIBLIBIIEBBIX 3EPEH.

Ha pouibite mectuka (puc. 10) MHOTOYHCIEHHBIE
MbUIBIIEYJIOBUTENIbHbIE  KJIETKH  XapaKTEepPHOU

teristic cells capturing pollen and pollen grains on
its stigma.

As a result of the general phytochemical analysis
of the herb and roots of Nonea rossica Steven, the
presence of polysaccharides, tannins, saponins,
anthocyanins, coumarins, flavonoids, and xanthones
was established.

Puc. 10. CtpoeHue ppuIblia IeCTUKA:
1 — IbUIbLIEBBIE 3€PHA C HbUIbIIeBOﬁ pr6K0ﬁ, 2 — IIbUIbLIEYJIOBUTEJIbHBIE KJIETKH; 3 — IIbLUIbIEBbIE 3€PHA Ha IbUIbLEYIOBUTEIbHbBIX KJIETKAX
Fig. 10. The structure of the stigma of the pistil:
1 - pollen grains with a pollen tube; 2 — cells capturing pollen; 3 — pollen grains on pollen capturing cells
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(bopMBI ¢ OOTBIINM YHCIIOM IIBLIBIIEBBIX 3€PEH, HMe-
OIIUX [JIQJKYI0 IIOBEPXHOCTb W 4 alepTypHBIX
OTBEpCTUS.

3AKIIOYEHUE

MUKPOCKONIMUECKUY aHAIN3 MO3BOJIMJ yCTAHO-
BUTh OCHOBHbIE MUKPOJUATHOCTUYECKUE ITPU3HAKU
HA/I3€MHON YacTH W KOPHSA HOHEW PYyCcCKOH. [lys
JINCTa — IOTPY?KEHHBIE YCTHUIIA aHOMOITUTHOTO TUIIA
U COYETaHUE TPeX THUIIOB TPUXOM; I CTebssa —
HENYYKOBBIA THI CTPOEHUs, TUAMETDP U HaJUUYHeE
XapaKTePHOU 60PO3/IKH U BOJIOCKOB C IIbEIECTATIOM;
JUUTSI KOPHS — HEITYYKOBBIN THII CTPOEHUSI € OOJTBIIIIM
YHCJIOM IapPEHXUMHBIX KJIETOK, YaCTh U3 KOTOPBIX,
pacmosiokeHHas B IEHTPJIIBHOM IUJIUHAPE, OJipe-
BECHEBAET; /I JIEIECTKOB — HaJIMYle COCOYKOBU/I-
HBIX BBIPOCTOB 110 Kpalo, a /I eCTUKA — HaJIUJHe
Ha eT0 PhUIbIIE XapAKTEPHBIX MBLIbIIEYIOBUTEIBHBIX
KJIETOK U TIBLJIBIIEBBIX 3EPEH.

B pesysiprare mpoBesieHHOTO 00IIero GUTOXUMHU-
YEeCKOr'o aHaJiu3a TPaBbl U KOPHEH HOHEHW PYCCKOH
YCTAaHOBWJIM IIPUCYTCTBUE TOJINCAXAPU/IOB, AyOUIb-
HBIX BEIECTB, CAIIOHWMHOB, AaHTOIMAHOB, KyMapH-
HOB, ()JIABOHOU/IOB M KCAHTOHOB.

Pa3H000pa3HbIll XUMUYECKUN COCTAB HOHEH PyC-
CKOU ITO3BOJISAET CIEIaTh BBIBOJ O IIEPCIIEKTUBHOCTH
ee U3yYeHHUs U BO3MOKHOCTH CO3/IaHUSA Ha ee OCHOBE
HOBBIX JIEKAPCTBEHHBIX IIPEIapaTosB.
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