YK 615.07.8:582.948.2 DOLI: 10.31549/2542-1174-2024-8-1-42-50

IToaxoa kK craHAapTU3allii TPAaBbl HOHEH PYCCKOM
(Nonea rossica Steven)

B.B. Benuuxo, /I.C. Kpyrsios, M.E. Kapramosa

®I'BOY BO «Hogocubupckuil 2ocydapcmeettblil meduyuHekuil ynugepcumem» Muxadpasa Poccuu, Hosocubupck,
Poccus

AHHOTAIIHUA

BBegeHUe. BocupousBoguMocTs AelicTBUA J1I000T0 pUTONIPenapaTa Wik ero 3¢deKTHBHOCTH 3aBUCUT OT KOJINYe-
CTBEHHOH BapMATUBHOCTU XUMUYECKOTO COCTABA JIEKAPCTBEHHOT'O PACTUTEILHOTO ChIPbS.

Il e 1 b . HcciaemoBaHue WHAUBUAYATHHOU U3MEHUMBOCTA OUOJIOTUYECKU aKTUBHBIX coennHennil (BAC) dbeHombHOTO
KOMILTIEKCa TpaBbl HOHeH pycckoit (Nonea (N.) rossica Steven) u onpe/ieJieHe CTaTUCTUYECKH 000CHOBAHHBIX KPUTEPUER
kauecrtsa JIPC.

MaTtepuanbs u MeToOJBb . O6beKTaMU HUCCIIENOBAHUS CIIYKUIN 00pasusl TpaBel N. rossica Steven, 3aro-
TOBJICHHBIE OT PACTEHUH, COOPaHHBIX B PA3HBIX TOUKAX apeasia B TUIIMYHBIX MeCTaXx OOUTaHUs B IEPHOJ, IIBETEHU B 2017—
2022 rozax. Copepxanre BAC-MapkepoB — (y1aBOHONI0B, KOPUYHBIX KUCJIOT ¥ JIAKTOHHBIX COEeIMHEHUH — ONIPeZieIsIoch
METOZIOM CIIEKTPO(OTOMETPHH.

PesyanbTarTbl . Bpesynbrare ananusa cogepkanus BAC-MmapkepoB 12 pacTeHUH, MPOU3PACTAIOIIUX B OTHON IIPO-
MBICJIOBOU 3apOCJIH, OBLJIO YCTAHOBJIEHO, UTO KOA(MQUIIMEHT BapHalliy He IPEBHIIaeT 24 % U ucciaeayeMasi BBIOOpKa
onHOpozHAass. OZHOPOAHOCTh BBIOOPKU ITO3BOJIIET CTATHUCTUYECKU KOPPEKTHO OOBEAVMHUTH HHIUBHUIYAJIbHBIE YK3EM-
IUISIPBI ¥ cPOPMHUPOBATH OOBEITMHEHHYIO BBIOOPKY /IJIsl PACTEHHH, COOpPAHHBIX B IIpeziesiaX MPOMBICJIOBOH 3apocyiu. AHa-
au3 copepkanusa BAC-MapKkepoB B ChIpbe, 3aTOTOBJIEHHOM B PAa3JIMYHBIX TOUKax apeasa (00beAuHEHHBIe IIPOOBI), TOKa-
3aJ1, YTO K03 GUIMEHT BapHAIUN BHIPOC HE3HAUUTEIHLHO U HE TIPEBBICHIJI KPUTUYECKOTO 3HaueHus 33 %. B aToM cayuae
paccMarpuBaeMble 00beIMHEHHBIE BBIOOPKH TOKE OHOPOHBI, UTO ITO3BOJISET OMPEIETUTh IOBEPUTETHHbIE HHTEPBAJIBI
BapbUpOBaHUA coziep:kaHusa BAC-mapkepos.

3akKJJH4YeHUe. YCTAHOBJIEHb KDUTEPHH KAUeCTBA CHIPhs: coziep:kaHue (GJIaBOHOUAOB B IlepecueTe Ha PYTHH
JIOJZKHO OBITH He MeHee 0.68 %, KOPUYHBIX KUCJIOT B Ilepecuere Ha KOQEUHYI0 KUCJIOTY — He MeHee 1.9 %, JIAKTOHOB B
IepecyeTe Ha 2-TUAPOKCUKOPUYHYIO KUCJIOTY — HE MeHee 0.25 %.

Knaioueenle cn0o6a: U3MEHYNBOCTb, XUMUUYECKHUI COCTaB, CTAaH/IAPTU3AIMA ChIpbsd, Kodddunuent Bapuanuu, Nonea
rossica Steven.

OoO0pasen murupoBaHusa: Beanuko B.B., Kpyrios /I.C., Kapramosa M.E. I[Toaxos K cTaH/1apTU3aIuU TPaBbl
HOHeH pycckoii (Nonea rossica Steven) // Journal of Siberian Medical Sciences. 2024;8(1):42-50. DOI: 10.31549/2542-
1174-2024-8-1-42-50

An approach to standardization of Nonea rossica Steven herb
V.V. Velichko, D.S. Kruglov, M.E. Kartashova
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ABSTRACT

Introduction. Thereproducibility of the effect of any herbal medicinal product or its effectiveness depends on
the quantitative variability of the chemical composition of medicinal plant raw materials (MPRM).
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A i m . Astudy of the individual variability of biologically active compounds (BAC) of the phenolic complex of Nonea (N.)
rossica Steven herb and the determination of statistically valid quality criteria for MPRM.

Materials and methods. Theobjects of the study were specimens of N. rossica Steven herb obtained
from plants collected at different points of the range in its typical habitats during the flowering phase in 2017-2022. The
content of BAC markers — flavonoids, cinnamic acids and lactone compounds was determined by spectrophotometry.
Results. Asaresult of the analysis of the content of BAC markers of 12 plants growing in one cropping area, it was
found that the coefficient of variation does not exceed 24%, so, the studied sample is uniformed. The homogeneity of the
sample makes it possible to statistically correctly combine individual specimens and form a combined sample for plants
collected within the cropping area. An analysis of the content of BAC markers in raw materials collected at various points
of the range (combined samples) showed that the coefficient of variation increased slightly and did not exceed the critical
value of 33%. Here, the combined samples under consideration are also homogeneous, which makes it possible to deter-

mine confidence intervals for varying the content of BAC markers.

Conclusion.

The criteria for the quality of raw materials have been established: the content of flavonoids in terms

of rutin should be at least 0.68%, cinnamic acids in terms of caffeic acid — at least 1.9%, lactones in terms of 2-hydroxycin-

namic acid — at least 0.25%.

Keywords: variability, chemical composition, standardization of raw materials, coefficient of variation, Nonea rossica

Steven.
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BBEJAEHUE

dapmakosiornueckast akTUBHOCTB JIFOOOTO JieKap-
ctBeHHOrO cpezctBa (JIC) ompezesnseTcss B3amMO-
JleficTBEM XUMHMYEeCKUX KOMIIOHEHTOB B €ro
COCTaBe, HA3BIBAEMBIX OHMOJIOTUYECKU AKTUBHBIMU
coequnenusmu (BAC), ¢ kjeTrkamMu ¥ TKaHIMU
JKMBOTO opraHusMa. Pusnosioruyeckue IpOIecchl
JKUBHEZEATEbHOCTH PACTUTEJIBHOTO OpraHu3Ma
PeryIupyIoTCs XUMUYEeCKIMU COeIUHEeHUAMH, 0Opa-
3yIOIUMUCA B Iporecce Metabosmama. C GuoreHe-
TUYECKUX IO3UIIMH Bce MeTaOOJIUTHI AeJIATCS Ha
BEI[eCTBA OCHOBHOTO, BHIOCHENU(PUIHOTO U a30T-
Horo MeTabosuama. [Ipu atom popmupyercs cyry6o
WHAUBUIYAJIbHBIA XUMUYECKUN COCTaB KaK pacTe-
HUS B II€JIOM, TaK U €T0 OTZEJIbHBIX OpPraHoB. B mpo-
mecce U3TOTOBJIeHUs ¢Quronpenapata BAC u3s
cocTaBa JIEKAPCTBEHHOTO PACTUTEJIBHOTO CHIPbS
(JIPC) nepexonAar B cyMMapHO€E H3BJIEUYEHHE, KOTO-
poe GyzieT UMeTh YHUKAJIBbHBINA cocTaB (papmMakoH),
OTIpeJIeIAIONUH crienupuIeckuit papMakoJorude-
ckuil 3(peKT OT MpUMeHEHUsI JIEKAPCTBEHHOTO pac-
tutesbHOro mpemnapara (JIPIT). Ciemyer 3aMeTUTbD,
uro hapmakosorudeckui s ekt hapmMakoHa 3aBU-
CUT HE TOJIBKO OT KAUECTBEHHOT'O COCTaBa, HO U OT
KOJINUECTBEHHOTO COZIeP:KaHUA KOMIIOHEHTOB.

[ToHuMaHMe BO3MOKHOU KOJIMUECTBEHHOU Bapu-
aTUBHOCTH XUMHYECKOTO COCTaBa JIEKAPCTBEHHOTO
pacTUTEJIBHOTO ChIPhSI IIOMOTAeT IIPOU3BOJUTH
JIeKapCTBEHHbIE pacTUTEeJIbHBbIE IpernapaTrhl ¢ BOC-
IIPOU3BOJUMBIM COCTaBOM (hapMaKoHa, obecrevu-

INTRODUCTION

The pharmacological activity of any medicinal
product (MP) is determined by the interaction of
chemical components called biologically active com-
pounds (BAC) in its composition with cells and tissues
of a living organism. The physiological processes of
the life activity of a plant organism are regulated by
chemical compounds formed during metabolism.
From the point of view of biogenetics, all metabolites
are divided into substances of basic, species-specific
and nitrogen metabolism. Thus, purely individual
chemical composition of both the plant as a whole and
its individual organs is formed. During manufacturing
amedicinal herbal product, BAC from medicinal plant
raw materials (MPRM) are transferred to the total
extraction, which will have a unique composition
(pharmacon) that determines specific pharmacologi-
cal effect of medical herbal product (MHP). It should
be noted that the pharmacological effect of a pharma-
con depends not only on the qualitative composition,
but also on the quantitative one.

Understanding possible quantitative variability of
the chemical composition of medicinal plant raw
materials helps to produce medicinal products with a
reproducible pharmacon composition, providing an
deterministic pharmacological effect. The most inter-
esting in this regard are secondary metabolites, as
substances having a certain species-specific value. It is
customary to use flavonoids as a marker of biochemi-
cal variability [1], since they are widespread in the
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BAIOIUM JIETEPMHUHUPOBAHHBIN (papMaKoIoTHye-
ckuil addext. HauboapImii nHTEpeC B 3TOM IIaHe
MIPECTABJISIIOT BTOPUYHBIE MeTa00JIUTHI, KaK Belle-
CTBa, UMEOIINE OIpeEeIEHHOE BUJIOCTIENH(PUIHOE
3HaueHne. B KkauecTBe Mapkepa OHOXMMUYECKOM
W3MEHUYNBOCTU IPUHATO WCIIOJIB30BaTh (HJIABOHO-
UJipl [1], Tak KaK 71 HUX XapaKTePHBI IIITPOKOE pac-
MpOCTPaHEHUE B PACTUTEILHOM MHUpPeE, 3HAUUTEIb-
HOe CTPYKTypHOe pa3HooOpasue, XUMUYECKas
YCTOWYHBOCTb, ITPOCTOTA BBIJIEJIEHUS U3 PACTUTEIb-
HOTO CHIPbsI M BO3MOXKHOCTH JJOCTATOUHO JIETKOH H
ObicTpoli uaeHTuduUKanuu. Kpome Toro, ¢paBoHO-
UJIbl MPUBJIEKAIOT BHUMAHHUE HCCIIE0BATENIEd TEM,
YTO OHH B OOJIBIIIMHCTBE CIYyUaeB OMPEAesISoT (ap-
MAaKOJIOTHYECKYIO aKTUBHOCTD JIEKAPCTBEHHOTO pac-
THTEJILHOTO CBhIPbs, Haubojiee YacTO OHHU IIPOsIB-
JISIIOT TPOTUBOBOCIATTUTEILHYI0, MOUETOHHYIO, JKeJI-
YEroHHYI0, BEHOTPOIIHYIO U JIPYTHE BUJIBI AaKTUBHO-
ctH [1, 2]. B TO ke BpeMs y4eT U3MEHYUBOCTHU COZIEP-
JKaHUs OJHUX TOJBKO (hJIABOHOUIOB SIBJISIETCS HE
COBCEM KOPPEKTHBIM, ITOCKOJIbKY Ha (hapMaKOJIOTH-
YECKYI0 aKTHBHOCTh MOTYT BJIUATh U OHOTeHETHYe-
CKHe TpeIIecTBEHHUKH (hIaBOHOUIOB — (DeHUI-
MIPOTIAHOU/IBI, B YACTHOCTU KOPWYHBIE KHUCJIOTHI,
TaKkue Kak KodelHas KHUCJIOTa, 00J1ajafoias aHTH-
MHUKPOOHOH! aKTUBHOCTHIO, U JIEPUBATHI (hEHUIIIIPO-
MIEHOBBIX KHUCJIOT — JIAKTOHHBIE COEUHEHUs (WIN
KyMapHHOIIOI00HbIE), 00JaJjafole CBOUCTBAMHU
AHTHUKOATYJISTHTOB HENIPSIMOTO AeicTBus [3].

Panee HaMu OBLIIO YCTAHOBJIEHO HAJIUYKE B TPaBe
HOHEH PYCCKOH (hJIAaBOHOHUIOB U JIJAKTOHHBIX COEJIH-
HeHUI [4], a TakKe BBIZEIEHO HOBOE COeqUHEHHEe —
HOHea3uy, MpeACTaBJsoIee cobor adup Kodei-
HOU KHUCJIOTHI U ¢J1aBoHA [5], YTO O3BOJISAET TIPE-
[0JIaTaTh HAJIMYKeE IIPOTUBOBOCIIAINTENIBHBIX ((ia-
BOHOU/IBI), aHTUMUKPOOHBIX (KodelHasA KUCIOTa) U
AHTUKOATYJITHTHBIX ~ CBOHCTB  (pUTOIpPENapaToB,
MTOJIyYaeMBIX U3 TPABBI HOHEU PYCCKOH.

ITEJIb UCCJIEJIOBAHUSA

HcenenoBanve MHAUBUAYATBHON H3MEHUHBOCTH
OUOJIOTUYECKH aKTUBHBIX COeIUHEHUH (HEeHOTbHOTO
KOMILJIEKCA TPaBbl HOHEU PYCCKOW U OMpefiesieHue
CTAaTUCTUYECKU OOOCHOBAHHBIX KPUTEPHUEB KAUECTBA
JIEKAPCTBEHHOT'O PACTUTEIBLHOTO CHIPhS.

MATEPUAJIBI 1 METO/IbI

OObeKTaMu HCCIIEZIOBAHUS CIIYKUIU 00Pa3IIhI
TpaBbl HOHEU PYCCKOH [6], 3aTOTOBJIEHHBIE OT pacTe-
HUH, COOpaHHBIX B Pa3HBIX TOYKaX apeasa (Tabii. 1) B
TUMAYHBIX MecTax obuTaHus (OCTENHEHHBIE JIyTa,
BBICOKHE KaMeHHCThble Oepera pex u T.I.) B IIEPUO/T
[BETEHHUS B 2017—2022 Tofax. A ompeeaeHust
BapHUaIlly 3JIEMEHTHOTO COCTaBa PACTEHUS B IIpeJie-

plant kingdom and characterized by significant struc-
tural diversity, chemical stability, ease of isolation
from plant raw materials and the possibility of fairly
easy and fast identification. In addition, flavonoids
attract the researchers’ attention of because in most
cases they determine the pharmacological activity of
medicinal plant raw materials, most often they exhibit
anti-inflammatory, diuretic, choleretic, venotonic and
other activities [1, 2]. At the same time, taking into
account the variability of the content of flavonoids
alone is not correct, since the pharmacological activity
can also be influenced by the biogenetic precursors of
flavonoids — phenylpropanoids, in particular cin-
namic acids, such as caffeic acid, which has antimicro-
bial activity, and derivatives of phenylpropion acids —
lactone compounds (or coumarin-like), which have
the properties of indirect anticoagulants [3].

Previously, we have found flavonoids and lactone
compounds [4] in Nonea rossica Steven herb; as well
as a new compound — noneazide, an ester of caffeic
acid and a flavone [5] was isolated, which suggests
the presence of anti-inflammatory (flavonoids), anti-
microbial (caffeic acid) and anticoagulant properties
of phytopreparations obtained from Nonea rossica
Steven herb.

AIM OF THE RESEARCH

Study of the individual variability of biologically
active compounds of the phenolic complex of Nonea
rossica Steven herb and determination of statisti-
cally valid quality criteria for medicinal plant raw
materials.

MATERIALS AND METHODS

The object of the study were specimens of Nonea
rossica Steven herb [6] from plants collected at dif-
ferent points of the range (Table. 1) in the typical
habitats (steppe meadows, high rocky riverbanks,
etc.) during the flowering phase in 2017-2022. To
determine variation of the elemental composition of
the plant within the cropping area, 12 specimens of
plants growing in several places of the area were col-
lected. The sampling was carried out randomly. For
the remaining collection points, 15—20 plants were
selected, from which a combined sample was formed.
After collecting, the raw materials were brought to an
air-dry state (humidity ~8%) under natural condi-
tions and crushed to particles passing through a
sieve with a 2-mm mesh size.

Extracts were obtained from raw material sam-
ples using ethyl alcohol of various concentrations as
a solvent — 40% (for the study of cinnamic acids),
70% (for the study of flavonoids) and 95% (for the
analysis of coumarin-like compounds, the sum of
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Ta6auna 1. 06 beKThI McCIeI0BaHUS
Table 1. Objects of study

Ne o6bekTa Tloa c6opa

Object
number

Year of
collection

MecTo c60pa
Place of collection

KoopauHaTsl
Coordinates

H1poTa
latitude

JAoJIroTa
longitude

1

2022

1 kM Ha 3anaf oT J. Bopo6breBo KosbiBaHcKoro paliona HoBocru6upckoit
obJstactu
1 km west of the village Vorobyovo, Kolyvan district, Novosibirsk region

55°19'

82°33'

2022

3 KM Ha BOCTOK OT 1oc. PouHckuii UcKUTHUMCKOTo palioHa
HoBocu6upckoit o61actu

3 km east of the village Roshchinsky Iskitimsky district, Novosibirsk
region

54°35'

83°14'

2021

1.5 KM Ha ceBepo-BOCTOK OT C. JlekapcTBeHHOe Tory4yrMHCKOro paioHa
HoBocubupckoit o61actu
1.5 km north-east of the village Lekarstvennoe Toguchinsky district,

55°01"

83°41'

Novosibirsk region

9 2020
Kpast

3 KM Ha CeBepo-BOCTOK OT ¢. YkcyHa# Torysbckoro paiioHa AnTalckoro

55°30' 86°03'

3 km north-east of the village Uksunai, Togul district, Altai territory

4 2019
obJlacTu

5 kM Ha 1oro-3anaf ot c. TypyaTaeBo Tomckoro paiiona Tomckoi

56°36' 85°58'

5 km south-west of the village Turuntaevo, Tomsk district, Tomsk region

6 2018
Bypsartus

6 KM Ha 3ana/, ot ¢. bopro# /pxkuanHcKoro paiioHa Pecny6inku

50°46' 105°44'

6 km west of the village Borgoi, Dzhidinsky district, Republic of Buryatia

7 2018
WpkyTcko# o6acTu

2 KM Ha CeBepo-BOCTOK OT . bosbuioit YnyH Kauyrckoro paiiona

54°13' 106°26'

2 km nort-heast of the village Bolshoy Oolong, Kachugsky district,

Irkutsk region

8 2018
KemepoBckoii o61acTu

3.5 kM Ha ceBepo-3anaz ot noc. [aBpuioBka HoBoky3Herckoro paioHa

53°25' 87°05'

3.5 km north-west of the village Gavrilovka, Novokuznetsk district,

Kemerovo region

5 2017

7 kM Ha 1or oT c. [llupa lllupunckoro paitona Pecny6inku Xakaccust

54°26' 89°57"

7 km south of the village Shira, Shirinsky district, Republic of Khakassia

10 2017
ob6J1acTu

4 xM Ha ceBepo-3anaf ot c. [lerpoBka OMckoro paiiona OMckoi

55°08' 74°42'

4 km north-west of the village Petrovka, Omsk district, Omsk region

anMe‘{aHHe. A. — AepeBH; IIOC. — IIOCEJIOK; C. — CeJIo.

JaXx TIPOMBICJIOBOM 3apociu  ObUTH  cOOpaHbI
12 5K3eMIUIAPOB PACTEHUH, MPOU3PACTAIOIINX B
pasyImyHbIX MecTtax MaccuBa. OT6op 006pasIoB ocy-
IIECTBJISIIA CJIyYalHBIM 00pa3oM. JIJisi OCTaIbHbIX
TOUeK cOopa MPOBOAUIICA OTOOP 15—20 pacTeHuH, U3
KOTOPBIX (GOPMUPOBATIN OOBEAUHEHHYIO IIPOOY.
ITocste c60pa ChIpbe JOBOAUIH 10 BO3YIITHO-CYXOTO
coCTOSTHUS (BJIAXKHOCTH ~8 %) B €CTECTBEHHBIX yCJI0-
BUSIX ¥ U3MEJIbYAIIU JI0 YACTHUII, IPOXOSAIINX CKBO3h
CHUTO C Pa3MEPOM sSTUEHKH 2 MM.

N3 o6pasiioB ChIpbsi OBLIN TMOJyUYEHbI U3BJIEUE-
HUSI C HCIIOJIb30BAHMEM B KAdecTBE SJKCTpareHTa
CIHpTA STWIOBOTO PA3JIUYHBIX KOHI[EHTPAIUH —
40 % (s uccef0BaHUsA KOPUUIHBIX KUCIIOT), 70 %
(m1st mceeroBanust GIaBOHOUIOB) U 95 % (17151 aHA-
Jiu3a KyMapUHOIOJOOHBIX COEJUHEHHH — CYyMMBbI
JIAKTOHOB OKCHUKOPUYHBIX KHCJIOT). TOuHbIE HaBe-

lactones of hydroxycinnamic acids). Accurately
weighed quantities of the crushed raw materials were
placed in a flask and poured with a solvent in a ratio
of 1:50. Flasks were heated under reflux in a boiling
water bath for 20 min. After cooling, extractions
were centrifuged at 8000 rpm for 15 min to remove
fine impurities. A supernatant fluid was drained and
finished filtrates were obtained.

The content of the studied BAC groups was deter-
mined using spectrophotometry. Quantification of
cinnamic acids was carried out by direct spectropho-
tometry in terms of caffeic acid by the absorbance at
A = 324 nm (a characteristic maximum for caffeic
acid) and the known extinction coefficient
(A = 910%™ - ecm™) [7]. For quantification of flavo-
noids, the method of differential spectrophotometry
was used, based on the determination of the absor-
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CKH HM3MeJIUEHHOTO ChIPbsS MOMEIAJI B KOJIOY U
3aJIUBIM HKCTPAT€HTOM B COOTHOIIEHUHU 1:50.
Kosibpl ¢ mpucoeuHEHHBIMH OOPATHBIMU XOJIO-
IJIBHUKAMU BBIIEP?KUBATN HA KUIIAIIEH BOASHON
OaHe B TeueHue 20 MuH. [Tociie oxJIak/IeHNUs U3BJIe-
yeHUs EHTPUPYTUPOBAIH CO CKOPOCTHI0 8000 06./
MUH B TeUeHUEe 15 MUH JJI1 YAUIEHUS MeTKOIU-
CHepcHBIX mpuMecell. HasocamouHyo KUIKOCTh
CJTUBAJIU U TIOJIyYaJId TOTOBbIE (DUJIBTPATHI.

OmnpernesieHne COAEP:KAHUS UCCIELyeMbIX TPYIIIL
BAC npoBoaMIIu ¢ UCIOJIb30BAaHUEM METO/A CIIEK-
tpodoToMerpun. KomuuecTBeHHOE coOfep:KaHUe
KOPUYHBIX KHUCJIOT OIPEEIIsTH METOIOM IIPSIMOM
crieKTpoOTOMETPUU B IepecueTe Ha KODEHHYI0
KHUCJIOTY 110 BEJIMYHHE ONTUYECKOHN IUIOTHOCTHU TIPHU
A = 324 HM (XapakTepHBIH MaKCUMyM 11 Kodew-
HOU KHUCJIOTHI) ¥ MU3BECTHOMY KO3(hQHUITUEHTY DKC-
TUHKIUH (A = 910 %7 - cm™) [7]. 11 KOJIMyecTBeH-
HOTO ompejieyieHus: (PIaBOHOUIOB HCIIOJIb30BAIH
MeToy, uddepeHITUATLHON CIIEKTPOOOTOMETPUH,
OCHOBAHHBIH Ha ONPE/IeJIEHUH ONITHUECKOU ILJIOTHO-
CTH XPOMOTE€HHOTO KOMILIEKCa, 00pa3yIoIerocs
[IpY B3aUMO/IEICTBUH U3BJIEUEHUSI € 2% CITUPTOBBIM
pacrBopom amtomunusa (III) xyopuza npu inHe
BOJIHBI 410 HM (pacTBOPOM CpPaBHEHHS CIIYKUJIO
u3Bjedenne 0e3 100aBIIEHUA AlCls) U 110 U3BECT-
HOMY  KO3(OdUIMEHTY  OKCTUHKIMM  pPyTHHA
(A=249%"-cm?) [8].

Jl7151 ompeiesieHus cofieprKaHus JJaKTOHOB (KyMa-
PUHOIIOMOOHBIX  COEIMHEHUN)  AHATUTUUYECKYIO
HABECKY CBIPBbsI IIOMeEIaad B KOJIOY ¢ OOpaTHBIM
XOJIOWJIBHUKOM, 700aBJIsJIN B KauecTBe SJKCTpa-
reHTa 95% CIUPT STUJIOBBIH (COOTHOIIIEHUE ChIPHS U
SKCTpareHTa 1:50), KOJIOY BBIIEPKUBAIM HA KHIIs-
men BoAssHOU 6aHe 20 MUH. K mmosryueHHOMY TTocie
oXJIaKIeHUs GUIBTPATY IPUIMBAIN PABHBIM 00HEM
5% CHUPTOBOTO PACTBOpA Kajus THIPOOKCHIA U
cjIerkKa mozorpeBany. PacTBop ¢ obpasoBaBIINMCS
0CaJIKOM TeHTPU(GYTUPOBATIU CO CKOPOCTHI0 8000
00./MUH B Te4eHUE 10 MUH, OCAJI0K BBICYIIIHBAIIA U
B3BemuBaIu. [IoJydeHHBIN OCaJIOK PacTBODPSIU B
20 MJI BOZI[bI OUHIIEHHOH U OTIPEEeISIN YIAbTpadro-
J1eToBbId (Y®) crieKTp M3BJIEYEHUs Ha CIEKTPOdo-
TomeTpe CP-56. AHanu3 nosiyueHHOTo Y® criekTpa
W3BJIEUEHUs TOKA3aJ, UYTO HCCIIelyeMoe H3BJede-
HUE UMeeT JIBa MUHUMYyMa (TIpY 241 U 297 HM) U JiBa
MakcumyMma (Impu 267 U 314 HM). AHAJIOTUYHBIE SKC-
TpeMyMbl (MUHUMYMBI IPH 240 U 295 HM U MaKCHU-
MyMbl TIpu 266 W 311 HM) XapakTEPHBI W I
2-THJIDOKCUKOPDUYHOH KHCJIOTBI [8], KoTopas,
BIIOJIHE BEPOSATHO, MOJKET 00Pa30BaThCsA B PE3YJIb-
Tare IIeJIOYHOTO THAPOJIN3a BEIECTB KyMapUHOBOH
IIpUpoAbl. B TakoM ciryuae MOKHO ITPOBECTH KOJIH-
YECTBEHHYIO OIEHKY COJIEPKAaHUs JIAKTOHHBIX COe-

bance of a chromogenic complex formed due to the
interaction of extraction with a 2% alcoholic solution
of aluminum (III) chloride at a wavelength of 410 nm
(the blank was the extraction without the addition of
AlCL) and by the known extinction coefficient of
rutin (A = 249%' - cm™) [8].

To determine the content of lactones (coumarin-
like compounds), the weighed quantity of raw mate-
rials was placed in a flask that was heated under
reflux in a boiling water bath for 20 min, 95% ethyl
alcohol was added as a solvent (raw materials: sol-
vent ratio was 1:50). An equal volume of 5% alcoholic
potassium hydroxide solution was added to the fil-
trate got after cooling, and slightly heated. The solu-
tion with the formed precipitate was centrifuged at
8000 rpm for 10 min, the precipitate was dried and
weighed. Then the precipitate was dissolved in 20 ml
of purified water and the ultraviolet (UV) spectrum
was determined on a SF-56 spectrophotometer.
Analysis of the UV spectrum showed that the studied
extraction has two minimums (at 241 and 297 nm)
and two maximums (at 267 and 314 nm). Similar
extremes (minimums at 240 and 295 nm and maxi-
mums at 266 and 311 nm) are characteristic of
2-hydroxycinnamic acid [8], which, highly likely, can
be produced due to of substances of coumarin nature.
Therefore, it is possible to quantify lactone com-
pounds in terms of 2-hydroxycinnamic acid by the
absorbance of the solution at A = 266 nm and the
known extinction coefficient of 2-hydroxycinnamic
acid A = 1260%" - cm™ [9].

RESULTS AND DISCUSSION

Statistical processing of the results was carried
out and the main sample parameters were deter-
mined — the mean value, the standard deviation of
the mean, the coefficient of variation and the confi-
dence interval according to the formulas [10]

n T2
0= M;C =g-100;Ax=t -i,
n-1 X v n
where 0 — standard deviation;

x, — single measurement;

X — mean value;

C, — coefficient of variation;

Ax — confidence interval;

t, — the argument of the Student’s ¢-distribution
corresponding to a 95% level of confidence and (n™)
degree of freedom.

The results are shown in Table 2.

To assess the variability of a variation series, the
most informative parameter is the coefficient of varia-
tion. The higher the value of the latter, the relatively
greater the spread and less the adjustment of the stud-
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JUHEHUN B IlepecyeTe Ha 2-TUJIPOKCUKOPUUYHYIO
KHUCJIOTY 110 ONTHYECKOH IVIOTHOCTHU PACTBOPA, U3Me-
peHHoOIi ipu A = 266 HM, U U3BECTHOMY K03 uIu-
€HTy SKCTUHKIUU 2-TUJIPOKCUKOPUYHOMU KUCJIOTHI
A =1260%"-cm [9].

PE3YJ/IBTATBI 1 OBCYKAEHUE

Bruta mpoBezeHa craTuctmueckas o0paboTka
pe3yIbTaTOB U OIpeZieIeHbl OCHOBHBIE ITAPAMETPHI
BBIOODKU — Cpe/lHee 3HaU€HUe, CTAaH/IapTHOE OTKJIO-
HEHUe CPeIHEro 1o BhIOOPKe, KoadunueHT Bapua-
LMY U JJOBEPUTEIBHBIN HHTEPBAJI 110 hopMysiam [10]

n _yz
o= \}72"(% ) : C -2
n—1 voX

I7le 0 — CpeJIHeKBaJ[paTUIHOE OTKJIOHEHNE;

X, — eITUHUYHOE U3MEPEHHE;

X — cpenHee 3HaYEHUE,

C, — Koa(ppUIMEeHT BapraLuy;

Ax — TOBepUTEIbHBIN UHTEPBAJ;

t, — aprymeHT pacrnpezesenus CThIO/IEHTa, COOT-
BETCTBYIOIIEH JJ0BepUTEIbHON BEPOATHOCTU 95 % U
(n™) crenenu cBoOOIbI.

[TosryueHHBIE PE3YIBTATHI IPUBEAEHBI B TAOII. 2.

Il OIeHKH W3MEHUYMBOCTH BapHAIOHHOTO
pAna maHHBIX Haunbosiee WHGOPMATUBHBIA Iapa-

\/;,

~100;AX=ty-

ied values, and if the coefficient of variation exceeds
33%, then this shows the heterogeneity of the results
obtained [11]. The heterogeneity of the quantitative
analysis results shows a high variability of the BAC
content, which is highly likely to lead to the non-repro-
ducibility of the pharmacological effect of MHP from
plants collected in various sites of the cropping area. In
our study, the coefficient of variation does not exceed
24%, from whence it can be concluded that the sample
under study is homogeneous. Based on the established
homogeneity of the sample, it is possible, without com-
promising statistical accuracy, to combine the mea-
sured BAC contents in individual plants into a new
combined sample. Further studies were carried out
with the values of the BAC content, measured at indi-
vidual specimens from the combined sample. Table 3
shows data on the BAC content of raw materials col-
lected from cropping areas at various sites of the range
and in different years of herb collection.

Analysis of the results obtained (Table 3) shows
that the coefficient of variation increased slightly and
does not exceed the critical value of 33%, although the
plants grew in different sites of the range, at great dis-
tances from each other, and raw material collecting
was carried out in different years. Accordingly, the
statistical homogeneity of the sample is not compro-

Ta6mua 2. CoseprkaHre 6MO0JI0THYECKH aKTUBHBIX coeAMHeHUH (%) B 06pa3iax Cblpbsi, COOPAHHBIX B IIpeJesiax OAHON

rlpOMblCJ'IOBOﬁ 3apociy, B nepecyeTe Ha a6CoJIIOTHO CyXoe CbIpbe

Table 2. The content of biologically active compounds (%) in raw material samples collected within one cropping area in

terms of completely dry raw materials

I[Mapamerp d1aBoHOUABI Kopu4yHble KMCJI0ThI JIaKTOHBI
Parameter Flavonoids* Cinnamic acids** Lactones***
1.01 1.63 0.41
0.71 3.12 0.37
0.59 2.02 0.44
0.83 1.63 0.31
0.68 2.14 0.38
1.27 2.31 0.34
% 1.04 2.24 0.3
0.6 1.74 0.42
0.82 1.67 0.48
0.87 2.03 0.33
0.9 2.0 0.38
1.0 1.8 0.32
X 0.86 2.03 0.37
) 0.2 0.42 0.06
C, 23.3 20.6 15.04
Ax 0.13 0.26 0.04

* B nepecyeTe Ha PYyTHH.
In terms of rutin.
** B nepecyeTe Ha KOPEeHHYIO KUCJIOTY.
In terms of caffeic acid.
*#* B nepecyeTe Ha 2-TUJPOKCUKOPUYHYIO KHUCJIOTY.
In terms of 2-hydroxycinnamic acid.

Journal homepage: http://jsms.ngmu.ru

47



Beauuko B.B. udp. / Journal of Siberian Medical Sciences T. 8, N° 1 (2024)

Ta6smua 3. CosepskaHue 6M0JIOTMYeCKY aKTUBHBIX coeiIMHeHUH (%) B 06pasiiax CbIpbsl, COGPaHHBIX B Pa3/IMYHBIX TOYKAX

apeaJia, B riepecdeTe Ha abCoJIIOTHO CyXoe CbIpbe

Table 3. The content of biologically active compounds (%) in raw material specimens collected at various sites of the range
in terms of completely dry raw materials

IMapamerp ®1aBOHOM IBI KopHu4HbI€ KHCTOThI JIaKTOHBI
Parameter Flavonoids* Cinnamic acids** Lactones***
0.78 1.27 0.32
0.51 2.24 0.27
0.95 2.2 0.26
0.61 3.2 0.23
0.42 2.33 0.54
% 0.76 1.39 0.3
0.54 3.15 0.35
0.73 3.26 0.37
0.95 2.92 0.46
0.98 2.12 0.28
X 0.72 2.41 0.34
o 0.20 0.72 0.10
C, 0.28 0.30 0.29
Ax 0.14 0.51 0.07

* B nepecuyeTe Ha PyTHH.
In terms of rutin.
** B nepecyeTe Ha KOPEHHYIO KUCJOTY.
In terms of caffeic acid.
*** B nepecyeTre Ha 2-TUJPOKCUKOPUYHYIO KUCJIOTY.
In terms of 2-hydroxycinnamic acid.

MeTp — KoaddunueHT Bapuanuu. Yem 6oJiblire 3Ha-
yeHue Ko3pUIMEHTa Bapualnuu, TeM OTHOCHU-
TeJIbHO OOJIBIIUKM Pa3zbpoc W MeHbINIasi BhIPABHEH-
HOCTB HUCCJIeZlyeMbIX 3HaUeHUH, u ecu kKoadpdunu-
€HT BapHaluH IpeBbIIIaeT 33 %, TO 3TO TOBOPUT O
HEOZHOPOJHOCTH IOJIYUYEHHBIX Ppe3yabTaToB [11].
HeoxgHOpoiHOCTh pe3yJIbTaTOB  KOJIUYECTBEHHOTO
aHaIN3a CBUJETETBCTBYET O BBICOKON H3MEHUUBO-
ctu cozpep:kanusa BAC, 4To ¢ GOJIBIIOH CTEIEHbIO
BEPOATHOCTU IIPUBENET K HEBOCIIPOU3BOJUMOCTU
¢apmaxosioruueckoro addexra duronpenapaTos,
WM3TOTOBJIEHHBIX U3 PACTeHUH, COOpaHHBIX HA pas-
JIMYHBIX y4acTKaX IIPOMBICJIOBOY 3apocsin. B Hatem
ciaydae ko3(pdUIIMEHT Bapualii He IPEBBIIIAET
24 %, Ha OCHOBAaHUU YETO MOXKHO C/IeJIaTh BBIBOJL O
TOM, YTO HCCiIeqyeMas BbIOOpKa oxHOpomHas. Ha
OCHOBaHHUU YCTaHOBJIEHHOU OTHOPOJTHOCTHU
BBIOOPKH MOJKHO, 6€3 HapyIlleHUs CTaTUCTUYECKOH
KOPPEKTHOCTH, W3MepeHHble conaep:xaHusa BAC B
OTJIeJIbHBIX PpACTEHUAX OOBEAUHATH B HOBYIO
BBIOOPKY (00BemuHEHHYI0). B masbHelieM uccie-
JIOBaHUSA IPOBOAWJINCH C BeJIUYMHAMHU KOJIUYe-
ctBeHHOrO coziep:kanHusi BAC, u3MepeHHBIMU Ha
TOYEUHBIX MpoOax, B3ATHIX U3 O0BETUHEHHOH
BBIOOPKH. B Tabs1. 3 mpuBeneHBI JAaHHBIE 110 COJIED-
s)kaHnio BAC B chIpbe, 3aTOTOBJIEHHOM Ha IIPOMBIC-
JIOBBIX 3apOCJ/ISAX B Pa3IMUHBIX TOUKAX apeaja U B
pasHbIe ro/ibl cbopa.

mised and it is possible to reasonably determine in
terms of statistics the lower limits while settings spec-
ifications for BAC and the quality criteria of standard-
ized raw materials. The lower limit should be the
mean value of the measured content of a compound,
reduced by the value of the confidence interval. Con-
sidering the established mean values and confidence
intervals (Table 3), the following quality criteria for
raw materials can be proposed — the content of flavo-
noids in terms of rutin should be at least 0.68%; cin-
namic acids in terms of caffeic acid — at least 1.9%;
lactones in terms of 2-hydroxycinnamic acid — at least
0.25%.

CONCLUSION

It was found that the variability of the content of
BAC of phenolic nature in the Nonea rossica Steven
herb is at a fairly low level and does not compromise the
homogeneity of the sample. The mean value of the con-
tent of normalized BAC in Nonea rossica Steven herb
collected in different years and at different sites of the
range has been determined. The draft of a pharmaco-
poeia monograph for MPRM of Nonea rossica Steven
herb can include the lower limits for the content of BAC
in standardized raw materials (at least 0.68% for flavo-
noids, 1.9% for cinnamic acids and 0.25% for lactones).
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AHaJIU3 TOJIyYeHHBIX Pe3ysabTaToB (cM. TabiI. 3)
IOKa3bIBAET, UYTO KOA(MDQOUIIMEHT BapUaIlUU BBIPOC
HE3HAUUTEJIbHO U He MPEeBBIIIaeT KPUTHUECKOe 3Ha-
yeHUe 33 %, HECMOTpPS Ha TO, YTO PACTEHUS MIPOU3-
pacTajii B pa3jIMUHBIX TOUKAX apeasia, HaXOAAITHUXCA
Ha OOJIPIIUX PACCTOSHUAX JIPYT OT Apyra, U cOOp
CBHIPBS IPOBOJIWJICS B pa3Hble ro/ibl. COOTBETCTBEHHO
CTaTHCTUYECKAs OHOPOAHOCTH BBIOOPKU HE Hapy-
IIIeHA ¥ MOKHO CTAaTUCTHYECKH 0OOCHOBAHHO OIIpe-
JIeJINTD HIPKHYE TPAHUITBI IPU HOPMUPOBAHUU KOJIH-
yecTBeHHOTO cofiepkanus BAC u Kkputepuu KauecTBa
CTaHAAPTU30BAHHOTO CHIPhA. 3a HUXKHIOIO TDAHUILY
cefyeT IPUHUMATh BEJUUUHY CPEHEro 3HaueHUs
U3MEPEHHOTO COiep>KaHMs TOTO MJIM MHOTO CoeIHe-
HUsI, YMEHBIIIEHHYIO Ha BEJINYNHY JOBEPUTETIHHOTO
uHTepBaia. C yueToM yCTaHOBJIEHHBIX CPEHUX 3HA-
YEeHUH U JIOBEPUTEIbHBIX UHTEPBATIOB (CM. TabJI. 3)
MOKHO IPEJIOKUTD CIIeIyIOIIe KpUTEPUH KauecTBa
CBIPBS — CcOJlepkaHue (PJIABOHOUJIOB B IIepecueTe Ha
PYTHH JIOJKHO OBITH He MeHee 0.68 %; KOpUUYHBIX
KHCJIOT B TIEpecueTe Ha KOMPEeWHyI0 KHUCIOTy — He
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3AKJIOYEHUE

YcraHoBieHO, UTO M3MEHUYHMBOCTDH COZAEP:KAHUA
BAC deHOIBHOI PUPOABI B TPABE HOHEU PYCCKOU
HaXOJUTCS HA JIOCTATOUHO HU3KOM YDOBHE U He
HapyIIaeT MOKa3aTesl OJHOPOAHOCTU BIOOPKHU.

OmpeniesieHO cpefjHee 3HAUYEHUE COJIEPIKAHMUSA
HopMupyeMbIX BAC B TpaBe HOHeHW PYCCKOH, 3aro-
TOBJIEHHOH B Pa3JINUHbIE TOABI U B PA3HBIX TOUKAX
apeasa IpoU3pacTaHus.

B mpoekr d¢apmakoneiinon cratbu Ha JIPC
«HoHeu pycckoii TpaBa» MOKHO BKJIIOUUTh HUKHUE
IIOpPOTOBbIe 3HaUeHU: coep:kanusa bAC B cranzapt-
HOM ChIpbe (He MeHee 0.68 % — misa pIaBOHOUIOB,
1.9 % — JJI1 KODUUHBIX KUCJIOT U 0.25 % — AJ1d JIaK-
TOHOB).
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