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(I)apMaKOI‘HOCTI/I‘IeCKOe nuceiaeaoBsaHue 1 JTHAarHOCTHYEeCKue
IIPU3HAKHU TPpABbl OHOCMbI HpOCTeﬁmeﬁ

B.B. Benuuxo, /1.C. Kpyrsos, E.JI. Onemiko

@I'BOY BO «Hoegocubupckuil 2ocydapcmeeHHblil mMeduyuHckuil ynugepcumem» Muxadpasa Poccuu, Hosocubupck,
Poccus

AHHOTAITU A

BBengeunwue. PacreHus poga Onosma UIUPOKO HCIOJIB3YIOTCS B HApPOJHOU MeaunuHe crpaH Aszuu. [Iupoxwmit
crekTp papMaKoJIOTUUECKOTO JIEUCTBUS (DUTOIIPENAPATOB, MTOJIYIEHHBIX U3 3TUX PACTEHUH, 00YCJIOBJIEH Pa3HOOOpa3uemM
6uosornueckn akTUBHBIX coennHeHui (BAC). B To ke BpeMs HMIMPOKO paclpoCTpaHEeHHBIH B Poccuu BUA OHOCMBI —
Onosma simplicissima L. — ©u3y4eH HeJI0CTaTOYHO.

Il e 1 b . ®apmMakOrHOCTUYECKOE UCCIIETOBAHNE TPABBI OHOCMBI ITPOCTENIIIEN.

Martepuanans u MeToOab . OObeKTOM UCCIIEOBAHUS CIIYKUIA HaizeMHast yacTb Onosma simplicissima L.,
cobpanHas B ¢pasy npereHuss. CyMMapHbIe 9KCTPAKTHI U3 ChIPhS, IIOJIyUeHHbBIE C HCIIOJIb30BAaHUEM B KAUECTBE SKCTPAreH-
TOB BOJ[HO-CITMIPTOBBIX cMecel U 2% XJIOPOBOIOPOJHOM KUCJIOTHI, IPUMEHSIIH JJIi KAUeCTBEHHOTO M KOJIMYECTBEHHOT'O
aHa/IM3a KOMIIOHEHTOB PACTHUTENBHOTO CBHIPbsI C KCIIOJIb30BAHHEM CIEKTPO(DOTOMETPUUECKOTO U TPABUMETPHUECKOTO
MeTo/10B. MceaenoBanne MUKPOMOP(OJIOTHH JIUCTHEB U I[BETOB IIPOBOUIIN C UCIIOJIb30BAHUEM MHKDPOCKOIA Zeiss Axio
Scope.A1.

Pes3ynbTarbl. Bchipbe Ob1JI0 0OHAPYKEHO U OMIPEIEJIEHO KOJIMUYECTBEHHOE coJieprKanue cieayonux BAC: moau-
caxapuabl — 5.4 %, nmosvdiaBaHOBbIE COeTUHEHUS — 3.2 %, XJIOpOGUILT a — 0.46 %, xs10podusn b — 0.29 %, cymma Kapo-
THUHOUJIOB U KCAHTODHUILIIOB — 0.03 %, d1aBOHOU/BI (B Iepecuere HA PYTHH) — 0.98 % U THIPOKCUKOPUYHBIE KUCIJIOTHI
(B mepecueTe Ha AUKOGDEWIXUHHYIO KUCIOTY) — 0.34 %.

B pesyibpTaTe MUKPOCKOIIMYECKOTO aHaIn3a MOPGOJIOTHH JINCThEB OBLIN YCTAHOBJIEHBI TPU THIIA TPUXOM, 110 KOTOPBIM
MOZKHO JTUaTHOCTUPOBATH TMOJIUHHOCTH CHIPhSI.

3akinwueHue. Hamune BAC, 06/1a1al0MKX MPOTHBOBOCIIAIUTEIHHBIM, OAKTEPUIIMTHBIM U PET€HEPATUBHBIM
JIeICTBUEM, CO3/IaeT MPEIIOCHUIKH JIJIsi 60JIee NeTaJIbHOTO U3yYeHHsI OHOCMBI ITPOCTENIIEN KaK EPCIIEKTUBHOTO UCTOY-
HHKA PACTUTEJIBHOTO CHIPBA.

Kmoueswte crosa: Onosma simplicissima L., pyTuH, TUKOGbEUTIXUHHAS KACIOTA, XJI0POPUIII, KAPOTUHOU/BI, TIOJTHCA-
XapHU/Ibl, ATTKATIOU/IBI.
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A pharmacognostic study and diagnostic signs
of Onosma simplicissima herb

V.V. Velichko, D.S. Kruglov, E.D. Oleshko

Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT
Introduction. Plantsof the genus Onosma are widely used in Asian folk medicine. The wide range of pharma-
cological effects of herbal medicines from these plants is due to the variety of biologically active compounds (BAC). At the
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same time, the widespread species of the genus Onosma in Russia — Onosma simplicissima L. — has been studied insuffi-
ciently.

A im . Apharmacognostic study of Onosma simplicissima herb.

Materials and methods. Theobjectof the study was the aerial part of Onosma simplicissima L., col-
lected during the flowering phase. Total extracts from the raw materials obtained using water-ethanol mixtures and 2%
hydrochloric acid as extractants were used for qualitative and quantitative analysis of plant components using spectropho-
tometric and gravimetric methods. The micromorphology of leaves and flowers was studied using a Zeiss Axio Scope.A1

microscope.
Results.

The following BAC were detected and quantified in the raw materials: polysaccharides — 5.4%, polyflavane

compounds — 3.2%, chlorophyll a — 0.46%, chlorophyll b — 0.29%, the sum of carotenoids and xanthophylls — 0.03%, fla-
vonoids (in terms of rutin) — 0.98% and hydroxycinnamic acids (in terms of dicaffeoylquinic acid) — 0.34%.
During the microscopic analysis of leaf morphology, three types of trichomes were determined which can be used for iden-

tification of the raw materials.
Conclusion.

The presence of BAC with anti-inflammatory, antibacterial and regenerative effects indicates the

needs for an elaborate study of Onosma simplicissima as a promising source of herbal raw materials.
Keywords: Onosma simplicissima L., rutin, dicaffeoylquinic acid, chlorophyll, carotenoids, polysaccharides, alkaloids.
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BBEJAEHHNE

Onocma (0.) mpocreimasa (Onosma (O.)
simplicissima L.) — MHOTOJIETHEE TPABIHUCTOE pac-
TeHHe, OTHOcsAIIeecss K poay oHocma (Onosma L.)
ceMmeiictBa OypauHUKOBbIe (Boraginaceae), KOTo-
PPbIii BKJIIOUaeT B cebsi OKOJIO 230 BUOB PACTEHUH,
pacmpocTpaHEHHBIX II0 BCeMy 3eMHOMY Imapy [1].
Apeas OHOCMBI MPOCTEUINEH OTpaHUYEH CTEITHOU
30HOU eBporelickoil wactu Poccum wu  IOxHOM
Cubupu, oOHA MPOU3PACTAET TAK}KEe HA TEPPUTOPUH
Bocrounoro Kasaxcrana u 3anaaxoit Mourosiuu [2].

TpasAUIOHHO B HAPOIHON MEIUITNHE KOPHU pac-
TeHUH poyia Onosma L. UCTIOIB3YIOTCS IS JIEYEHUsT
peBMaTtu3Ma, Mpu 60JIAX B MOYEBOM ITy3bIpe, pa3apa-
JKEeHUH TI0YeK, cep/iie0neHny B KauecTBe MOYETOH-
HOTO, >KapOIIOHIIKAIOIIETO, BSIKYIIETO U YCIIOKauBa-
IOITEero cpezictBa. B VIHAUM OHOCMY HCIIOIB3YIOT IIPH
JIeUeHUH TUIIEPTOHUH, JIUXOPAIKU U HEPBHBIX COCTO-
suni. B Typoum 5TH pacTeHHs HCIOIB3YIOTCS IS
JIe4eHN BOCIAIMTEIbHBIX 3a001€BaHNM, TAKUX KaK
TOH3WJLIUT, TeMOPPOIi, GPOHXUT, HOJIEBOTO CHHAPOMA
[3]. HamsemHas  YacTth 0. IIPHIBETKOBOU
(O. bracteatum Wall.) ma Biim>kaem BocToke Ucmosin-
3yeTcsi B KauyecTBE TOHU3UPYIOIIEr0 CpeacTBa, a
TaKKe JUIA JIEUeHUs acTMbl, OpOHXHUTa, OOJe3HEeH
MOUYEBBIBOJALLEH CHCTEMBI B KAUECTBE MOYETOHHOIO,
MMPOTHUBOBOCIIAJIUTESIBHOTO U CIAa3MOJUTHYECKOTO
cpencrBa. Jluerbst 0. cuHskoBumHoi (O. echioides
DC) ucroib3yoTes: B KAYeCTBe CJIA0UTETHHOTO CPe/l-
CTBA, a IBETKU — KaK CTUMYJIUPYIOIIEe CPEICTBO MIPU
JIEeUeHUH peBMaTHU3Ma U cepAreoneHus [4].

INTRODUCTION

Onosma (0.) simplicissima L. is a perennial her-
baceous plant belonging to the genus Onosma L. of
the Boraginaceae family which includes about
230 species have been growing throughout the world
[1]. The range of Onosma simplicissima is limited to
the steppe area of European Russia and Southern
Siberia; it also grows in Eastern Kazakhstan and
Western Mongolia [2].

In folk medicine, the roots of Onosma plants
are used to treat rheumatism, bladder pain, kidney
disorders, palpitations as diuretic, antipyretic,
astringent and sedative agents. In India, Onosma
plants are used in the treatment of hypertension,
fever and nervous conditions. In Turkey, these
plants are used to treat inflammatory diseases
such as tonsillitis, hemorrhoids, bronchitis, and
pain syndrome [3]. The aerial part of O. bractea-
tum Wall. is used in the Middle East as a tonic, as
well as for the treatment of asthma, bronchitis,
urinary tract diseases as diuretic, anti-inflamma-
tory and antispasmodic agents. The leaves of
O. echioides DC are used as a laxative and the
flowers — as a stimulant in the treatment of rheu-
matism and palpitations [4].

Plants of the genus Onosma are also used in com-
position of officinal drugs, in particular, dry extract
of leaves and flowers of O. bracteatum have anti-
spasmodic effect and relaxes smooth muscles of
internal organs, which is used in the treatment of
spasticity of the respiratory system. Extracts from
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[IpumenstoTes pacreHus pojia Onosma u B odu-
NUHAJTHPHON MeAUIINHE, B YACTHOCTH, CYXOH BDKC-
TPAKT JIUCTHEB U I[BETKOB O. IIPUIIBETKOBOU MPOSIB-
JISIET CIIa3MOJINTHYECKOEe JIeWCTBHE U pacciabiiser
TJIaJIKHE MBIIIIbI BHYTPEHHUX OPTAHOB, UTO UCIIOIh-
3yerTcs TPHU JIEUEHUHM CIIACTUYECKUX COCTOSHUH
JIBIXaTeJIbHON CUCTEMBI. VI3Bjie4eHUus1 U3 TPAaBBI O.
MIPUI[BETKOBOH UCIIOJIb3YIOTCS B KOMILJIEKCHOM Tepa-
1Y MOYeKaMeHHOH 60J1e3HU 1 NHQPEKITUH MOYEBbI-
BOJAIIUX ITyTeH [5].

[MMupokuii crektp dapmMakoaorudeckux s dex-
TOB PACTEHHUI paccMaTPUBAEMOTO PoJia 00YCIOBIEH
0COOEHHOCTSIMU UX XUMHYECKOT'O COCTaBa, KOTOPBIH
B HACTOsINEE BpPeMsI M3YyUYeH HEAOCTATOYHO IIOA-
po6Ho. Tak, pe3ysIbTaThl HEMHOTOUHCJIEHHBIX HCCITe-
JIOBAaHUU JIEMOHCTPUPYIOT HAJIMYUE B ChIPhE CAIlO-
HUHOB, JKMPHBIX KUCJIOT, TUPPOTU3UIUHOBBIX aTKa-
JIOUZI0B, (PEHOJIBHBIX COEMHEHUH, a TakKe HadTO-
XUHOHOB, IIPEJICTABJIEHHBIX IMIPEUMYIIECTBEHHO
MIUKOHUHOM M aJIKAHUHOM [6], TpUYeM KOJTUUIECTBO
JIAHHBIX OWOJIOTMYECKH AaKTUBHBIX COEIMHEHUH
(BAC) cyiecTBeHHO OTJIMYAETCS B 3aBUCUMOCTU OT
BHUa pacTeHusA. B wacTHOCTH, IO pe3yabTaTaM aHa-
JIN3a, MPOBEEHHOTO METOJOM BBICOKO3(h(EKTUB-
HOU KUJIKOCTHOU XpoMarorpaduu ¢ mpuMeHeHueM
macc-crektpoB (BIXKX-MC), mepuBathl IMTUKOHUHA
U aJIKaHWHA NPeobJIaJlaloT B SKCTPAKTAX, HOJIyUYeH-
HBIX U3 0. CHHSIKOBUJITHOW; IPYyTHE HAyJIHbIE paOOTHI
JIEMOHCTPUPYIOT, YTO 3HAYUTEIbHBIE KOJIHUYECTBA
OJIEMHOBOW W O-JIMHOJIEHOBOH KHCJIOTHI OOHapy-
JKEHBI B 0. IPUIIBETKOBOM [7]; CATTOHWHBI U aJIKAJIO-
U/l SIBJISIIOTCSA OJHUM U3 OCHOBHBIX KOMIIOHEHTOB
XUMHYECKOTO COCTaBa O. JBYIIBETHOH, a B HEKOTO-
PBIX pacTeHUsIX POJla IPHUCYTCTBYIOT COEJUHEHUS
(eHOBbHOU TPUPOBI — IMPOU3BOAHBIE OEH30MHOM
KHCJIOTHI ¥ MeTHI0eH30aTa [6].

B JuTepaTypHBIX HCTOYHUKAX COZIEPIKUTCS
KpaiiHe MaJyio UH(OpPMAIUH, Kacalolnencss XuMuae-
CKOTO COCTaBa OHOCMBI ITPOCTEHINEH, CJIe/loBa-
TeJIPHO, JajbHelIIee uccienoBanue BAC, o6Hapy-
JKUBAaEMBIX B CHIPbE, B TECHOH B3aMMOCBSI3H C OKA3bI-
BaeMbIM UMH (HAaPMAKOJIOTUUECKUM JIEHCTBUEM
IM03BOJIUT 3HAYUTEJIBHO PACIIUPUTH 00JIACTh MPH-
MEHEHHS PACTEHUS B MEAUITUHCKOH 1 (papMaIieBTh-
YeCcKOU IMpaKTHKe.

ITEJIb UCCJIE/IOBAHUSA

®apMaKOTHOCTUYECKOE UCCIE0OBAHUE TPAaBBI
0. IPOCTENIIIEH.

MATEPUAJIBI 1 METO/1bI

OOGBEeKTOM HCCIIEZIOBAHUs CIYKUIa Haa3eMHas
YacTh 0. IPOCTeHIIeli, cobpaHHas B ¢hase I[BETeHUs B
2023 I. Ha KaMEeHUCTOM CKJIOHe peku I[lumyHuxa B

O. bracteatum herb are used in the comprehensive
therapy of urolithiasis and urinary tract infec-
tions [5].

A wide range of pharmacological effects of plants
of the genus is due to the peculiarities of their
chemical composition, which is currently studied
insufficiently. Thus, the results of the numerous
studies demonstrate the presence of saponins, fatty
acids, pyrrolizidine alkaloids, phenolic compounds,
as well as naphthoquinones (mainly shikonin and
alkanin) [6], and the amount of these biologically
active compounds (BAC) differs significantly
depending on a plant species. In particular, accord-
ing to the results of the high-performance liquid
chromatography-mass spectrometry (HPLC-MS),
derivatives of shikonin and alkanin predominate in
extracts obtained from O. echioides; other
researches show that significant content of oleic
and a-linolenic acids are found in O. bracteatum
[7]; saponins and alkaloids are the main compo-
nents of the chemical composition of O. bicolor,
and some plants of the genus contain phenolic com-
pounds — derivatives of benzoic acid and methyl-
benzoate [6].

In the literature, information on the chemical
composition of Onosma simplicissima is limited,
therefore, further study of BAC in the raw materials
in close relationship with their pharmacological
action will allow to significantly expand the use of the
plant in medical and pharmaceutical practice.

AIM OF THE RESEARCH

A pharmacognostic study of Onosma simplicis-
sima herb.

MATERIALS AND METHODS

The object of the study was the aerial part of
0. simplicissima collected in the flowering phase
in 2023 on the rocky slope of the Shipunikha River
1.5 km east of the railway station Lozhok, Iskitim-
sky district, Novosibirsk region (54°34" N latitude
and 83°21" E longitude). The raw materials were
cleaned of impurities and damaged parts and
brought to an air-dry state under natural condi-
tions.

Qualitative reactions were carried out using
water-ethanol extracts using conventional phar-
macopoeial methods [8] for the determination of
the following groups of BAC: flavonoids, tannins,
saponins, polysaccharides, anthocyanins, couma-
rins. The presence of alkaloids was determined by
a series of reactions of raw material extraction
using precipitation reagents: Wagner-Bouchard,
Dragendorff, Meyer, Marquis, Scheibler, Bertrand,
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1.5 KM Ha BOCTOK OT K/ ctaHiuu JIo:kok VcKkuTum-
ckoro paiiona HoBocubupcko# obsactu (54°34°
CEeBEPHOU IMUPOTHI U 83°21° BOCTOYHOM [IOJITOTHI).
CeIpbe IOC/Ie 3aTOTOBKU OYHUILNAIN OT IpuMeced u
MTOBPEK/IEHHBIX YacTed U JIOBOJIMJIN IO BO3AYIITHO-
CYXOTO COCTOSIHUS B €CTECTBEHHBIX YCTIOBUSAX.

KauecTBeHHBIE PEaKIINH TPOBOMIIU C UCIIOTIB30-
BaHUEM BOJTHOTO ¥ BOJIHO-CITUPTOBBIX U3BJIEUEHUH,
HCITIOJIB3YsI OOIIeNPUHAThIE (hapMaKOIeliHbIe METO-
UK [8], MpuMeHsieMble 115 OTIPe/IeJIEHUs CIEYIO-
mux rpynin BAC: diraBoHOWABI, NyOWIHHEBIE BeEIe-
CTBa, CAIIOHUHBI, TOJTUCAXapPUIbl, AHTOI[UAHBI, KyMa-
pusblL. [IpucyTCTBHE aTKAIOU/IOB OIPEEISIIN IIPO-
BeJIECHUEM CEPUH PEAKIINU U3BJIEYEHUS U3 CHIPHS C
o0IeocaIuTeIbHBIMIA ~ peaKTUBaMU: Barmepa —
Bymapga, paresnopda, Maitepa, Mapku, Ileii-
Onepa, beprpana, 30HHEHINTEHHAa, pPacTBOPOM
TaHWHA U PACTBOPOM ITUKPUHOBOU KUCJIOTHI.

1 mpoBeZieHUs Ka4eCTBEHHOTO W KOJIMYe-
CTBEHHOT'O aHAJTN3a COCTaBa JIEKAPCTBEHHOI'O PACTH-
TesbHOTO chIpbsi (JIPC) Meromom crnextTpodoToMe-
TPUU WCIOJIB30BATIN CyMMAapHBIe H3BJIECUEHUs U3
CBIPBA. B KauecTBe BKCTpareHTa JIJIs UX IMOJIydYeHUs
ObLIH BBIOPAHBI 95 U 70% 3TaHOJ, 2% BOJHBIN pac-
TBOP KHCJIOTHI XJIOPOBOJOPOIHON (/1151 U3BJI€UEHUS
AJIKAJIONIOB) U BOAA OUHINEeHHadA (/1 U3BJIeUeHUA
IyOWJIBHBIX BEIIECTB U IOJIMcaxapuyioB). TouHyio
HaBECKY CBIpbSl IIOMEIAJIM B KoJIOy, J00aBJIsSIIN
BBIODAHHBI SKCTPAreHT B COOTHOIIEHUH CHIPHE:
SKCTpareHT — 1:30, MMOCJIe Yero KOJIObI C IPUCOeTH-
HEHHBIM OOPATHBIM XOJIOAVUIBHUKOM IIOMEIaN Ha
KUIISAIIYI0 BOJSHYI0 OAaHIO W BBIIEPKUBAIN B TeUe-
HUe 40 MuHyT. [lociie OXJaXKIAeHUs U3BJI€UYEHUS
(UIBTPOBAIM U MCHOJIB30BAIN B KauecTBe OOBEK-
TOB JJd aHanus3a Ha crnekrtpodoromerpe CD-56
(OKB «Cmektp», Poccust).

Jl1s1 ucenenoBanus pJIaBOHOUIOB I10 1 MJT U3BJIE-
JeHUs: 70% H5TAHOJIOM IMOMENIAJTU B JIBE MEPHBIE
KOJIOBI 00BEMOM 25 MJT U 10OABJISIN 1O 0.3 MJT 3%
pacTBopa YKCyCHOU KHCJIOTHI. B ofHy u3 KoJyib mpu-
JIMBAJIA 3 MJI 2% pacTBOpa aJIIOMUHUS XJIOPUJIA B
95% oTaHOJIe, B pe3yJbTaTe 4ero o6pa30BBIBAJICS
XpOMOTeHHBIH KoMIUlekc. O6beM B 0bemx Kosbax
JIOBOJTWJTU IO METKU 95% 3TaHOJIOM. B mTore mosy-
YaJIi UCCJIeIyeMbli pacTBOP A (XpOMOTeHHBIN KOM-
IUIEKC) U pacTBop cpaBHeHusa B. KosimyecTBeHHBIH
aHAJIU3 MPOBOJIWJIN B 5 IMOBTOPEHHUSX, OIPEJEIIsis
OCHOBHbIE TTapaMeTPhl BHIOOPKU — CpefiHee 3Hade-
HHUe X, CTAaHJApPTHOE OTKJIOHEHHE CpEeIJHEro II0
BBIOOPKE O U JIOBEPUTEIBbHBIN HHTEPBAJI A 110 GOp-
mysam [9]

Sonnenschein, tannin solution and picric acid
solution.

Total extracts from the raw materials were used
for qualitative and quantitative analysis of the
composition of medicinal plant materials (MPM)
by spectrophotometry. 95% and 70% ethanol, 2%
aqueous solution of hydrochloric acid (for alkaloid
extraction) and purified water (for tannin and
polysaccharide extraction) were used as extract-
ants. An accurately weighed quantity of the raw
materials were placed in a flask, the extractant was
added to the raw materials at the ratio of 1:30,
after which the flasks were heated under reflux for
40 min on a boiling water bath. After cooling, the
extracts were filtered and used as objects for anal-
ysis on a SF-56 spectrophotometer (OKB Spectr,
Russia).

To study flavonoids, 1 ml of 70% ethanol extrac-
tion was placed in two 25 ml volumetric flasks and
0.3 ml of a 3% acetic acid solution was added. 3 ml of
a 2% aluminum chloride solutionin 95% ethanol was
poured into one of the flasks, resulting in the forma-
tion of a chromogenic complex. The volume in both
flasks was diluted to the mark with 95% ethanol. As a
result, the studied solution A (chromogenic complex)
and the blank solution B were obtained. Quantitative
analysis was carried out in 5 repeats, determining
the main parameters of the sample — the average
value X , the standard deviation of the sample mean
o and the confidence interval A according to the for-
mulas [9]

where t = 2.78 — in the Student’s test for the number
of degrees of freedom f = n — 1 = 4 and confidence
probability p = 95%.

In this case, the minimum possible value of the
studied indicator is x . = X — A and the maximum
possiblex_ = X + A, respectively.

To determine the micromorphological struc-
ture of the leaves and flowers, the objects were
macerated by boiling for one minute in a 5%
aqueous solution of sodium hydroxide (leaves) or
in water (corolla). A mixture of water and gly-
cerin at a ratio of 1:1 was used as mounting and
clearing liquid. The study was performed using a
Zeiss Axio Scope.A1 microscope at magnification
x25-400 in transmitted light (to reveal struc-
tural elements of tissues). The images obtained
were captured using a Zeiss Axiocam 512 color
digital camera.
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rae t = 2.78 — kpurepuii CTbloJIeHTa IIPU YHUCJIE CTe-
mmeHel cBo6oOzbl f = N — 1 = 4 U JOBEPUTEIHHOMN
BEPOATHOCTU P = 95 %.

B sTOM clyyae MUHUMAaIbHO BO3MOIKHOE 3HaUe-
HYe HCC/Ie/lyeMoTo MoKasaTeld X, . = X — A M Mak-
CHMaJIbHO BO3MOXHOE X, = X + A COOTBETCTBEHHO.

It yCcTaHOBJIEHUST MHUKPOMOP(OJIOTHYECKOTO
CTPOEHUsI JIUCTHEB U IBETKOB IIPOBOIMJIH ITPEJBAPH-
TeJIbHOE pa3MadyrBaHUe OOBEKTOB IyTeM KHIIsue-
HUS B TeUEHHWE OJHOU MUHYTHI B 5% BOJIHOM pac-
TBOpE HATpHUs THAPOKCUAA (JIUCThsI) WJIM B BOJE
(BeHuUK). B KauecTBe 3aKIIIOYAOIIEN U TPOCBETIIs-
OIIEeH JKUTKOCTU MCIIOJIb30BAIN CMECh BOZBI U TJIH-
[lepyHA B COOTHOIIIEHUH 1:1. VccienoBaHue MpoBo-
JIJIN C WCIIOJIb30BAHMEM MHKPOCKoIa Zeiss Axio
Scope.A1l npu yBeJIMUeHUU B 25—400 pa3 B IPOXOA -
meM cBere (/1 BBISBJIEHUS CTPYKTYPHBIX 3JIEMeH-
TOB TKaHel). [TosiyueHHbIe U300paKeHUs: GUKCUPO-
BaJIMCh C TMIOMOINBIO MHUPPOBOU (PoTOKaMephl Zeiss
Axiocam 512 color.

PE3YJ/IBTATBI 1 OBCYKAEHUE

KauecTBeHHBII aHATN3 TTOKA3aJT HAJTHUHE B CHIPhE
TOJINCAXapU/IOB, (PJIAaBOHOUJIOB, MOIH(IIABAHOBBIX
coeHEHUH (yOWIbHBIX BEIIECTB KOH/IEHCHPOBAH-
HO IPYIIIBI — XapaKTePHOE YEPHO-3€JIEHOE OKPAIIIH-
BaHUE IIPH PEAKIINU C JKeJIE30aMMOHUHHBIMU KBac-
1amu), GEeHWIPOTIEHOBBIX (OKCUKOPHUYHBIX) KHCJIOT,
xy10podUIa, KAPOTHHOUIOB. KpoMe TOro, moJI0Ku-
TEJIbHBIA AHATUTUYECKUHA CUTHAJ ObLT 3a(pUKCHPO-
BaH B PEAKITUAX U3BJIEUEHH S, IIOJIyIEHHOTO C UCIIOJIb-
30BaHUEM B KauecTBEe DKCTpareHTa 2% XJI0OpOBOMO-
POIHOM KHCJIOTHI ¢ peakTBaMu Mapkwu, Illeiibiepa,
Beprpana u 30HHEHIITEHHA, YTO CBU/IETEJILCTBYET O
BO3MOKHOM HAJTUYHU B ChIPhE aJTKAJIOU/IOB.

AHaM3 JYTMHHOBOJTHOBOH YaCTH CITEKTpa (BU/U-
MBI quana3od 380—780 HM) u3BJIedeHnsa 95% sTa-
HOJIOM (pHc. 1) TTO3BOJIAET C/eIaTh BBIBOJ O HAJIHU-
YHU OJKUJAEMbBIX SKCTPEMYMOB, XapaKTEPHBIX JIJIsS
PACTUTENbHBIX MMUTMEHTOB — XJIOPODUIIIOB, Kapo-
TUHOHUIOB M KX KUCJIOPOHBIX ITPOU3BOTHBIX.

ITo U3MepeHHBIM 3HAUEHUSAM OITHYECKOH IJIOT-
HOCTHU IIpU IJIMHAX BOJH 452, 649 U 664 HM MOXKHO
paccuuTath cofliep:KaHHe B ChIPhE XJIOPODHUILIIOB a
(X)) ub (X,), a Tak:ke cyMMbI KADOTUHOU/IOB U KCAH-
todmwnos (X ) (%):

CV, o 100
m ¢ 100—w

c

X = - 100,
rae C — 3HaueHusa KOHHeHTpaHHﬁ B HCCIIEAYEMBIX
pacTBopax, pacCUYUThIBAEMBIX 10 (popmysiaMm [10, 11]

C,=13.36-Dy,-519-D

649’

C,=27.43" D649 —-8.12-D

664°

RESULTS AND DISCUSSION

The qualitative analysis showed the presence of
polysaccharides, flavonoids, polyflavane compounds
(tannins of the condensed group — characteristic
black-green staining in reaction with ammonium
iron (III) sulfate), phenylpropenic (hydroxy-cin-
namic) acids, chlorophyll, carotenoids in the raw
materials. In addition, a positive analytical response
was recorded for the extracts obtained using 2%
hydrochloric acid as an extractant with Marquis,
Scheibler, Bertrand and Sonnenschein reagents,
which indicates the possible presence of alkaloids in
the raw materials.

Analysis of the long-wave part of the spectrum
(visible range 380—780 nm) of 95% ethanol
extraction (Fig. 1) allows us to conclude that there
are expected peaks specific to plant pigments —
chlorophylls, carotenoids and their oxygen deri-
vatives.

The measured values of optical density at wave-
lengths of 452, 649 and 664 nm can be used to calcu-
late the content of chlorophylls a (X)) and b (X,) in
raw materials, as well as the sum of carotenoids and
xanthophils (X ) (%):

C-¥, 100
T, 00— w

rm

X= - 100,

where C — values of concentrations in the studied

solutions calculated by the formulas [10, 11]
C,=13.36- Dy, —5.19- Dy,

C,=27.43- D649 —-812:D_ ;

664
C..=475" D, - 0.226 - (C, + C),

where D, D, u D, — absorption density values
measured at the corresponding wavelengths;

V_— extractant volume, ml;

m_ — sample weight of raw material, g;

@ — dilution factor of extraction during measure-
ment. In the absence of dilution ¢ = 1;

w — raw material humidity, %.

The analysis of the ultraviolet spectrum of 70%
ethanol extraction from the raw materials showed a
bathochromic shift of the absorption maximum
characteristic of flavonoids from 360 nm to 407 nm
(Fig. 2), which indicates the predominance of rutin
in the raw materials, and therefore the flavonoid
content was calculated in terms of rutin according to
the formula

DV, 100
A% m, P 00— w’

1cm rm

X = 1)

where A — the coefficient of percentage extinction
(for rutin 284 ml - % - g~ [8]).
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Puc. 1. Bupumbiii ciekTp uspiiedeHus (9% 5TAHOJIOM) U3 TPABBI OHOCMBI IIPOCTEHIIIEN
Fig. 1. The visible spectrum of 9% ethanol extraction from Onosma simplicissima herb

Co=475-D,,—0.226-(C +C),

rne D 52’ D, o 4 D, , — 3HAYEHHUS IVIOTHOCTH IIOTJIO-
IIeHNUs, U3MePEeHHbIE HA COOTBETCTBYIOIIUX JIJIUHAX
BOJIH;

V. — 00beM sKCTpareHTa, MJ;

m_ — Macca HaBECKH ChIPbS, T

¢ — ¢axTop pa3Be/leHUs U3BJIEUEHUS BO BPEMS
uszMepenus. [Ipu oTcyTcTBUU pa3BesieHUs: P = 1;

W — BJIQXKHOCTH CHIPbA, %.

Ananus yapTpaduoJeTOBOTO CIIEKTPa U3BJeYe-
HUS U3 CBIPbs 70% 3TAHOJIOM TIOKa3aja 0aTOXpOM-
HBIN CABUT MaKCUMyMa ITOTJIOIIEHUs, XapAKTEPHBIA
Jutsi hIJIAaBOHOHIOB ¢ 360 /10 407 HM (pHC. 2), UTO
CBUJIETEJIBCTBYET O IIPe0bJIalaHuu B ChIPhe PYTHHA,
U TIOTOMY pacyeT cojiep:kaHus (hJIaBOHOUIOB OBLIT
MIPOU3BE/IEH B IlepecueTe Ha PYyTUH 10 popMyIie

DV, 100
X=—F7"—"0¢ , 1
A% P T00-w ()

rae A% — K03(GQOUIMEHT IPOIEHTHON SKCTUHKIMN
(m1st pytriHa paBHBIN 284 M - %7 - 171 [8]).

CrieKTp u3BJIEUEHUs U3 ChIPbSI Ha 70% BTaHOJIE
0e3 nob6aBIeHUS ATIOMHUHUA XJ0puaa (puc. 3) UMeeT
SKCTPEMYMBbI, XapaKTePHbIE IS AUKO(PEMIXUHHON
KHCJIOTBI [12], UTO IMO3BOJISIET OMIPEIETIUTH €€ COZIEDP-
JKaHWE I0 WU3MEPEHHOW IUIOTHOCTH IOTJIOIIEHUS
MIpY ITHHE BOJIHBI 330 HM 110 dhopmyJie (1) u Koad-
(pUIMEeHTy TPOIEHTHOH SKCTUHKIUU JUKODEUI-
XUHHOM KHUCJIOTHI — 659 MuI - %' - 17 [13].

CrexkTp BOJHOTO U3BJeUeHUs (pUcC. 4) HMeer
MaKCHUMyM IIOTJIONIEHUsI MPH JJINHE BOJIHBI 276—

The spectrum of the 70% ethanol extraction from
the raw materials without aluminum chloride addi-
tion (Fig. 3) has peaks characteristic of dicaf-
feoylquinic acid [12], which allows to determine its
content by the measured absorption density at a
wavelength of 330 nm according to formula (1) and
the coefficient of percentage extinction of dicaf-
feoylquinic acid 659 ml - % - g~ [13].

The spectrum of water extraction (Fig. 4) has the
absorption maximum at a wavelength of 276—278 nm
and the minimum at 250 nm, which is typical for
catechin [14], and correlates with a qualitative reac-
tion that showed the presence of polyflavane com-
pounds (tannins of the condensed group), the struc-
tural unit of which is catechin.

The content of polyflavane compounds in terms
of catechin was calculated based on the optical den-
sity measured at a wave length of 277 nm and the
coefficient of percentage extinction of catechin
209 ml - % g (Table 1) [15].

During microscopy, it was found that the whole
plant is pubescent; this feature is typical for all plants
of the Boraginaceae family. The pubescence is rep-
resented by three types of hairs:

1) thick-walled single-cell straight hair up to
600 pm in length and a wall thickness up to 20 um
(Fig. 5);

2) capitate thin-walled hair with a single-cell
pedicle and a single-cell spheroid head (Fig. 6);
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Jlmuna Bonuel, HM / Wavelength, nm
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— % T T 7 T T

420 440 460 480

Puc. 2. YibTpadroIe€TOBBI CIIEKTP XPOMOTEHHOTO KOMIUIEKCA U3BJIEUEHNUs M3 TPABBI OHOCMBI IIPOCTEMIIEN
IOCJIE PEAKIIHH C XJIOPU/IOM aJTFOMUHUS
Fig. 2. The ultraviolet spectrum of the chromogenic complex of extraction from Onosma simplicissima herb
after aluminum chloride reaction

278 HM U MHHUMYM IPH 250 HM, YTO XapaKTEPHO
JUIS KaTeXuHa [14], 1 KOppeIUpyeT ¢ KauecTBEHHON
peakIueii, mokazasliiel HaJIu4due moanudIaBaHOBBIX
coelHEeHUH (JyOMJIBbHBIX BEIECTB KOHEHCUPOBAaH-
HOH TPYIIIbI), CTPYKTYPHOU eIMHUIIEH KOTOPBIX
SIBJISIETCS] KATEXUH.

Pacuer copep:xanus monndIraBaHOBBIX COENUHE-
HUM B IlepecueTe Ha KATEXUH TPOU3BOJIUIIH 10 BEJIH-
YUHE OINTUYECKOH IUIOTHOCTH, HU3MEPEHHOH IpHU

0.0 {i—tl.

3) warty single-cell straight hair with a slightly
raised pedestal up to 1 mm in length and wall thick-
ness up to 25 um (Fig. 7).

Epidermis tissue cells of the leaf are slightly sinu-
ated (Fig. 5), the stomata are submerged, form a sto-
mata apparatus of anomocytic type. The petals are
characterized by the presence of papillary projec-
tions along the edge (Fig. 8) and almost straight-
walled epidermal cells.

Jmna Bomabl, HM / Wavelength, nm

L i L T L T o ) s B ) o o o U o i [ o s o B L T P

200 250 300

350 400 450

Puc. 3. YiprpabroeToOBbIH CIEKTp U3BIedeHus (70% 3TaHOJI) U3 TPaBbl OHOCMBI ITPOCTEHIIIEH
Fig. 3. The ultraviolet spectrum of 70% ethanol extraction from Onosma simplicissima herb
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Jlmna Bonabl, HM / Wavelength, nm
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Puc. 4. YapTpaduoseToBbIH CIEKTpP U3BJI€YeHHA (BOHOTO) U3 TPABbl OHOCMBI
Fig. 4. The ultraviolet spectrum of water extraction from Onosma simplicissima herb

JUTHHE BOJIHBI 277 HM, U KO3(DQOUIIHMEHTY MPOIEHT-
HOM SKCTHHKIIUM KaTexXwHa — 209 M - % - 1!
(Tabs. 1) [15].

B pesysibraTe MHKPOCKOIIMYECKOTO HCCIEN0BA-
HUs OBLJIO YCTAHOBJIEHO, UTO BCE PACTEHHE OIYIIIEHO,
JIAaHHBIA MPU3HAK SBJIAETCA TUITUYHBIM JUUIST BCEX
pacreHuii cemerictBa Boraginaceae. OmyliiieHue
MIPEJICTABJIEHO BOJIOCKAMU TPEX THIIOB:

1) TOJICTOCTEHHBIA OJHOKJIETOYHBIA MPSIMOU
BOJIOCOK JJIMHOM 40 600 MKM U TOJIIIUHON CTEHOK
JIo 20 MKM (pHc. 5);

CONCLUSION

The presence of BAC with anti-inflammatory, bac-
tericidal and regenerative effects was revealed in the
composition of Onosma simplicissima, which creates
prerequisites for an elaborate study of Onosma sim-
plicissima as a promising source of MPM.

The possible presence of alkaloids in raw materi-
als requires additional research, as well as the deter-
mination of therapeutic and toxic doses of a medici-
nal herbal preparation based on Onosma simplicis-
sima herb.

Ta6smmua 1. Comep’kaHue B TpaBe OHOCMbI POCTEHIIEN OCHOBHBIX TPYIIN OUOJOTUYECKH aKTUBHbIX COeIMHEHUH

(%, B mepecyeTe Ha a6COJIIOTHO CyXOe CbIpbe)

Table 1. Content in Onosma simplicissima herb of the main groups of biologically active compounds

(%, in terms of absolutely dry raw materials)

Ne Buosiornyecku akTUBHbIE COeJUHEHUS

No. Biologically active compounds X o Ximin Xmax

1 [Monucaxapupe! / Polysaccharides 5.4 0.7 4.53 6.28

2 Jly6unbHble BeljecTBa (B IepecyeTe Ha KATEXHH) 3.2 0.4 2.70 3.70
Tannins (in terms of catechin)

3 Xnopodusa a / Chlorophyll a 0.46 0.06 0.39 0.54
Xnopodusn b / Chlorophyll b 0.29 0.03 0.25 0.33

5 CyMMa KapOTHHOHZ0B U KCAaHTOQUJLJIOB 0.03 0.006 0.02 0.04
Sum of carotenoids and xanthophylls

6 diaBoHOU/IbI (B IepecyeTe Ha PYTHUH) 0.98 0.015 0.96 1.00
Flavonoids (in terms of rutin)

7 OKCHKOpPHYHBIE KUCIOTHI (B IlepecyeTe HAa AUKOdeUaxuHHylo Kucaoty)  0.34 0.04 0.29 0.39

Oxycinnamic acids (in terms of dicaffeoylquinic acid)
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Puc. 5. duunziepma ¢ OHOKJIETOYHBIMY [JIQJIKKMHU TOJICTOCTEHHBIMHU BOJIOCKAMU
(1 — BOJIOCOK; 2 — BnIuiepMasIbHbIe KJIETKH; 3 — YCTHUIIE)
Fig. 5. The epidermis with single-cell smooth thick-walled hairs (1 — hair; 2 — epidermal cells; 3 — stomata)

2) roJIOBUaThIli TOHKOCTEHHBIN BOJIOCOK C OJIHO-
KJIETOUHOU HOKKOH M OJTHOKJIETOUHOU cHepOouTHOHN
TOJIOBKOH (puc. 6);

3) Tpyb60060pOIaBUATHI OHOKJIETOUHBIA IIPS-
MO BOJIOCOK CO CJIET'KA MPUIIOHATHIM IIbEIECTATIOM
JUIMHOW /10 1 MM U TOJIIIUHON CTEHOK JI0 25 MKM
(puc. 7).

The microscopic analysis allowed us to determine
the main microdiagnostic signs of Onosma simpli-
cissima leaves and flowers: for the leaf — submerged
stomata of anomocytic type and a combination of
three types of trichomes; for the petals — the pres-
ence of papillary projections along the edge. Micro-
diagnostic signs are necessary for identification
of MPM.

Puc. 6. I'ostoBUaTHIN BOJIOCOK
Fig. 6. The capitate hair
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Puc. 7. T'py6060poaBuaThiii BOJIOCOK
Fig. 7. The warty hair

Puc. 8. CoOCOYKOBH/IHBIE BBIPOCTHI U AMIU/IEPMAJIbHBIE KJIETKA BEHUNKA
Fig. 8. Papillary projections and epidermal corolla cells

KiteTku aniuiepMbl JiucTa c1abou3BUIUCTRIE (CM.
pHuc. 5), yCThUIIA MOTPY;KEHHBIE, 00Pa3yIOT YCThUY-
HBII alapaT aHOMOIIUTHOTO TUMA. [[Jis JIEIIeCTKOB
XapaKTEPHO HAJIMYHE COCOUKOBH/THBIX BBIPOCTOB IT0
kpato (puc. 8) W TMOYTH MPSIMOCTEHHBIX KJIETOK
SIIU/IEPMBI.

3AK/IIOYEHHE

B cocraBe OHOCMBI IPOCTEHINEH YCTAaHOBJIEHO
Hasinuue BAC, UMEIOIINX IPOTHBOBOCIATUTENILHOE,
GaKTEPHUIIN/IHOE U pPereHepaTopHoe JeHCTBHE, UTO
CO3/JaeT IPEeANOChUIKH s 60jiee IETATLHOTO U3Y-
YeHHUsi OHOCMbBI IIPOCTENIIEN B KavuecTBe IMEePCIIeK-
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THBHOTO JIEKADCTBEHHOTO pACTEHUS —
Huka JIPC.

Bo3MokHOEe HaTM4YHe ajIKaJIouJI0B B CHIPbE Tpe-
OyeT JOIOJIHUTEIbHBIX WCCJIEIOBAHUM, a TaKKe
YCTaHOBJIEHUS TEPATIEBTHYECKHUX U TOKCHIECKHX 103
JIEKAPCTBEHHOTO PACTUTEJIBHOIO IIpernapaTta Ha
OCHOBE TPaBbl OHOCMBI IIpOCTeNIIeH.

MUKPOCKOTIMUECKUY aHAIU3 TTO3BOJIHJI yCTAHO-
BUTH OCHOBHbIE MHUKPOJMATHOCTUYECKIE TTPU3HAKH
JIUCThEB W IIBETKOB OHOCMBI ITPOCTEUIEH: I
JIUCTA — IIOTPY?KEHHBIE YCTHUIIA aHOMOITUTHOTO THIIA
U COUeTaHUe TPEX TUIIOB TPUXOM; JJIf JIETIECTKOB —
HaJINYME COCOYKOBHUIHBIX BBIPOCTOB IO Kpalo.
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BiaropapHocTH. ABTOpHI 6s1aroapusl LleHTpy
KOJUIEKTHBHOTO I10JIb30BAHUSA MUKDPOCKOITHYECKOTO
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OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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