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(dapmakorHocTuyeckoe ncciefoBaHve NJIOAO0B LMMOBHMKA KpacHO-6yporo
(Rosa rubiginosa L.), 3arotoBneHHoro Ha Tepputopun CapatoBckomn ob6nactm

J1. B. KapaBaesa (), Y. A. MatBuenko"™ () , E. O. ConpatoBa (),
A. E. KowkapeBa

DepepanbHoe rocyfapcTBeHHoe 6lofxeTHoe ob6pa3oBaTenbHOe yupexieHue Bbiclwero obpasoBaHua «CapaToOBCKWN
rocyfapCTBEHHbIN MeAVLMHCKUA yHuBepcuTeT mmeHu B.W. PasymoBckoro» MuHucTepcTBa 3apaBooxpaHeHma Poccuinckon
Oepepauun (OrbOY BO Capatosckuin MY wmm. B.U. Pasymosckoro MwuH3gpaBa Poccun). 410012, Poccus, MpurBomKcKmi
bepepanbHbi okpyr, CapaToBckasa obnacTb, r. CapaTos, yn. bonblas Kasaubsa, a. 112

D4 KonTakTHOe nuuo: MaTeueHKo YnbsaHa AnapeesHa. E-mail: matvienko.ulia2104@gmail.com

Pesome

BBepeHume. [nogbl WNNOBHMKA TPAAULMOHHO MCMOMb3YIOTCA B HAPOAHON MeauLMHe, OKa3biBaAd KOMMNEKCHOe BO34enicTBue
Ha opraHW3m yYenoBeka Gnarofaps BbICOKOMY cOfepaHuio OMOoNormyeckn akTUMBHBIX BELECTB, TakUX KakK ackopbuHoBas
Kucnota, AybunbHble BelwecTBa, dnasoHomabl. LLIMnoBHKK KpacHo-6ypblii (Rosa rubiginosa L.), unun WMNOBHUK PXKaBO-KPacHbIA,
npeacTaBnsaeT MHTepec Ansa GapMakorHo3um BBUAY HEMHOFOUNCAEHHBIX aHHbIX O GUTOXMMMNYECKOM COCTaBe.

Lienb. DapmakorHoctuyeckoe nccnefoBaHme nnogos Rosa rubiginosa L., 3aroToBneHHbIx Ha TeppuTopun CapaToBCcKoi 0651acTu.
Matepuanbl u metoabl. O6bEKTOM MCCNefOBaHUA ABAAANCH BbICYLWEHHble JO BO3AYLIHO-CYXOro COCTOAHWA nnofdbl Rosa
rubiginosa L., 3arotoBneHHble B 2024 roay Ha Tepputopun CapaToBCKO obnact. Makpo-, MUKPOCKONMYECKMI aHan13 naogos
Rosa rubiginosa L. nposogmnnu B cootBeTcTBUM ¢ ODC.1.5.3.0003 «TexHMKa MUKPOCKOMMYECKOro M MUKPOXMMUYECKOTo
NCCNefoBaHNA NIEKAPCTBEHHOMO PaCcTUTENIbHOMO Cbipbs U NEKAPCTBEHHbIX PAcTUTENbHbIX NpenapaToB», OOC.1.5.1.0007 «Mnogbi»
n ©C.2.5.0106 «lLUnnosHuka nnogbi» IO PO XV n3paHua. ACKopOUHOBas KUCNOTa U AyOUNbHble BellecTBa Obinv onpeaeneHbl
C MOMOLL b0 MeTofa TUTPUMETPUY, a GNlaBOHOMADI — CNEKTPODOTOMETPUUYECKN NPU aHANIUTNYECKON AIMHE BOMHbI 415 HM.
PesynbraTtbl 1 o6cyaeHmne. B HacToAweM MCCNefOBaHNM YCTAHOBMEHO, YTO MAaKpO- U MUKPOCKOMMYECKME XapaKTepucTuKu
Rosa rubiginosa L. cootBeTcTBYlOT onucaHuio ®C.2.5.0106 «llinnoBHuka nnogbl». B pesynbrate ¢$pUTOXMMUYECKOro aHanvsa
ob6HapyeHbl acKOpOUHOBasA KNCNOTa, a TakKe ¢peHoNbHble coefiHEHMA, B TOM Yncie rMaponusyemble y6unbHble BellecTBa
n ¢naBoHoMAbl. YCTAaHOBNEHO cofep)kaHne AyounbHbix BelwecTB (3,48 + 0,30 % B nepecuyete Ha TaHWH) U ackopbruHoBOW
Kncnotbl (0,28 + 0,01 %). ConepxaHune pnaBoHonpos coctaBumno 0,56 + 0,02 % B nepecyeTe Ha PyTUH.

3aknoueHmne. [lpoBeaeH aHanM3 BHEWHWX U MUKPOAMArHOCTUYECKUX NpU3HakoB nnofoB Rosa rubiginosa L. B nnopax
npeobnagaT ayounbHble BewecTBa (3,48 + 0,30 %). Mo copgepxaHuio pnaBoHoMAoOB nnofbl Rosa rubiginosa L. cooTBeTCTBYIOT
TpeboBaHUAM, NPeAbABAAEMbIM K CbIPblo LUIMMOBHUKA BbICOKOBUTaMUHHBbIX Bugos (0C.2.5.0106 «lLunosHmka nnogbl» O PO
XV u3paHuA). [epcnekTWBHbIMM ABAATCA JaNibHelle WCCNefoBaHusa nnopgoB Rosa rubiginosa L., B Tom uwncne
bapmaKkonornyeckorn akTMBHOCTY, C Liefblo pacluMpeHna nepeyHsa papMakonenHbiX BbICOKOBUTAMUHHbBIX BUAOB.

KnioueBble cnoBa: Rosa rubiginosa L. ackop6uHoOBas KuciioTa, AyOusibHble BewecTBa, $GraBoOHOMAbI, MAKPOCKOMUYECKNI
aHanu3, MMKPOCKOMMUYECKN aHanus

KoH)NMKT nHTepecoB. ABTOPbI AeKNapupyloT OTCYTCTBUE ABHbIX W MOTEHUMaNbHbIX KOHGIUKTOB WHTEPECOB, CBA3aHHbIX C
ny6nmKaumen HacTosALLen cTaTby.

Bknap aBtopoB. Y. A. MaTtBueHko, J1. B. KapaBaeBa, A. E. KowkapeBa, E. O. CongatoBa - 0630p nuTepaTypHbIX MCTOYHMKOB,
c60p mMaTepuranos, NpoBeAeHNe SKCNeprMeHTa. Bce aBTOpbl BHECIM paBHOLIEHHBIN BKaf B MOArOTOBKY AaHHOWN CTaTbU.
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Abstract

Introduction. Rosehips are traditionally used in folk medicine, exerting a complex effect on the human body due to their high
content of biologically active substances, such as ascorbic acid, tannins, and flavonoids. Rosa rubiginosa L., also known as rusty
rose, is of interest to pharmacognosy due to the limited data available on its phytochemical composition.

Aim. Pharmacognostic study of Rosa rubiginosa L. fruits harvested in the Saratov region.

Materials and methods. The study involved air-dried Rosa rubiginosa L. fruits collected in 2024 in the Saratov Region.
Macroscopic and microscopic analysis of Rosa rubiginosa L. fruits was performed in accordance with General Pharmacopoeial
Article 1.5.3.0003 «Technique of microscopic and microchemical examination of medicinal plant materials and medicinal
herbal preparations», General Pharmacopoeial Article 1.5.1.0007 «Fruits» and Pharmacopoeial Article 2.5.0106 «Rosehips»
of the State Pharmacopoeia of the Russian Federation, 15th edition. Ascorbic acid and tannins were determined using
titrimetry, and flavonoids were determined spectrophotometrically at an analytical wavelength of 415 nm.

Results and discussion. The conducted studies revealed that the macro- and microscopic characteristics of Rosa rubiginosa L.
correspond to the description given in Pharmacopoeial Article 2.5.0106 «Rosehips». Phytochemical analysis revealed ascorbic
acid, phenolic compounds including hydrolyzable tannins and flavonoids. Titration revealed the tannin content (3.48 + 0.30 %
calculated as tannin) and ascorbic acid (0.28 + 0.01 %). The flavonoid content was 0.56 + 0.02 % calculated as rutin.

Conclusion. An analysis of the external and microdiagnostic characteristics of Rosa rubiginosa L. fruits was conducted. Tannins
predominate in the fruits (3.48 £ 0.30 %). In terms of flavonoid content, Rosa rubiginosa L. fruits meet the requirements for
high-vitamin rosehip raw materials (Pharmacopoeial Article 2.5.0106 «Rosehips» of the State Pharmacopoeia of the Russian
Federation, 15th edition). Further studies of Rosa rubiginosa L. fruits, including their pharmacological activity, are promising,
with the aim of expanding the list of pharmacopoeial high-vitamin species.

Keywords: Rosa rubiginosa L., ascorbic acid, tannins, flavonoids, macroscopic analysis, microscopic analysis
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BeeoeHue

n oAbl WNMNOBHMKA TPaAMLUMOHHO NCNONb3YHTCA
B HapOLHOW MefuUMHe pasHbiX cTpaH brnaroga-
pPA KOMMNEKCHOMY BO3AeNCTBUIO Ha opraHu3m. Qapma-
KOnornyeckne CBOWCTBA MAOAOB LUMMOBHUKa 0OyCnoB-
NeHbl BbICOKUM COAEpKaHWeM acKOPOMHOBOW KWCNOTbI,
TaHVMHOB 1 ¢naBoHoMAoB. [noabl NpUMeHATCA anAa ne-
YeHua 1 NPOPUNAKTVKMA NPOCTYAHbIX 3aboneBaHni, Kak
XKaponoHwxatollee, MMMYHOCTUMYnMpYloLLlee CpefcTBo
M UCTOYHUK BuTaMmHa C, 3a60neBaHMI KenynouYHO-Ku-

LWeYHOro TpaKTa, TPOPMUECKMX A3B N OXKOFOB, 3aXuBJe-
HMA py6uos [1-3].

lnnoBHUK KpacHO-6ypblIi (Rosa rubiginosa L.) — Bug
pacTeHUn pofa WWMNOBHUK (Rosa) cemencTBa pPoO30BbIX
(Rosaceae). MpepncTaBnAeT cobol HEBLICOKWI, TYCTO BeT-
BUCTbIA KYCTapHUK C OKPYIAbIMW, OMYLUEHHBIMA CHU3Y
NIUCTOYKAMK, PO30BbIMUA LIBETKAMW W LIAPOBUAHBIMU
UM KanneBUAHbIMY LUMNOBATbIMK Miogamun. Apean ero
€CTEeCTBEHHOrO pPacnpoOCTpaHEHNA OXBaTblBaeT OOLWMpP-
Hble TeppuTOpUN EBpONDI, OJHAKO TakXKe ycCrewHo pac-
TEHUe KyNbTMBMPYETCA U 3a Npeaenamy 3TOro pervoHa.
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Rosa rubiginosa L. npefctasnsaet nHtepec ana ¢dapma-
KOTHO31KN BBUAY COfep>KaHUsi 6oratoro Komnnekca 6mo-
NIOrNYeCcKn akTUBHbIX coeguHenun [1, 4, 5].

AcKopOUHOBasA KMCOTa — HEOOXOAUMBINA KOMMO-
HEHT ANIA CUHTEe3a KoJjlareHa, obecrneyrBalowero npoy-
HOCTb COCYAOB W TKaHel, U Ans obpasoBaHUs Kioye-
BbIX HEMpPOMeanaTopoB (CEPOTOHUHA, KaTeXonaMUHOB)
N rOPMOHOB. Kak MOLYHbIN aHTMOKCMAAHT, OHa HeWT-
panusyeT cBoOOAHblE paAuKalibl M BOCCTaHaBIUBAET
Apyrve aHTMOKCUAaHTbl, YTO 06bACHAET NMPOTUBOBOC-
nanutenbHbin 3¢pdekT. Butammu C cTumynupyeT Bblpa-
6OTKY WHTep¢pepOHa, ynyywaeT BCACblBaHME >KEnesa,
nomoraeT B AeTOKCMKaUuMM B NevyeHn 1 npeBpalleHumn
xonectepviHa. MNMoatomy nnogpl, 6oratble BuTammHom C,
OKa3blBalOT KOMMJIEKCHOE aHTUOKCUAAHTHOE, NPOTMBO-
BOCNannTeslbHOE N UMMYHOMoOZynupylolwee AencTBue
Ha opraHusm [3, 6].

OybunbHble BewlecTBa 3a CYET CBOUX BAXKYLIUX
CBOWCTB YKPENNAT C/IM3UCTYI0 060N0UKY »KenygouHo-
KULIEYHOrO TPaKTa, 06pasys 3alWTHYIO MIIEHKY, U 3aluu-
WalT OT pasgpaxeHua. Takke aOybunbHble BellecTBa
OKa3blBalOT KPOBOOCTAHAB/MBAIOWEE, aHTUMUKPOOHOE
LEACTBUE U MOTYT CBA3bIBATHCA C aJikanongamu, rinko-
3MAAMN 1 CONAMM TAXKENbIX MeTannos [7].

®n1a80HOUObI — MHOTOUYMCIEHHDBIN Knacc buonornye-
CKM aKTMBHbIX BELECTB, 06MafaloWwmnx WNPOKUM CMeKT-
poM dapMaKkonornyecknx CBOWMCTB. B akcnepumeHTax
YCTaHOBNIEHA WX AHTUOKCMAAHTHasA, renaTtonpoTekTop-
HadA, NPOTMBOBOCMANWTENbHAA, aHTUMUKPOOHaa n ap.
aKTuBHOCTb [8, 9]. PaHee B mccnegoBaHUAX Obiv Bbl-
JeneHbl 1 ngeHTUGMLMpPOBaHbI aHTOLUMaHbl, ¢naBaH-3-
onbl, pnaBaHoHbI, $priAaBOHONbI U PpeHONKapPOOHOBbIE KMC-
notbl (Tabnnua 1) [10-12].

Ta6nuua 1. DeHonbHble cOeANHEHNA, BblaeneHHble u3 nnofaoB Rosa rubiginosa L.

Table 1. Phenolic compounds isolated from fruit of Rosa rubiginosa L.

Chrysanthemin (cyanidin-3-glucoside)

NpeHTndunumpoBaHHoe coefuHEeHne ®dopmyna coegnHeHNA Ccbinka
Identified compound Compound formula Reference
AHTOLUMaAHDbI
Anthocyanins
XpusaHTeMuH (UaHNANH-3-rnnko3ng) 10

®naBaH-3-onbl
Flavan-3-ols

KaTtexuH
Catechin

[10,11]

SnNuKaTexuH
Epicatechin 0

(11l

10
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lMpodomxeHue mabnuyei 1
NpeHTnduymnpoBaHHoe coefuHEHNE ®opmyna coeguHeHNA Ccbinka
Identified compound Compound formula Reference
®naBaHOHbI
Flavanones
e
‘0 H
>
0
0
lecnepuanH
L 11
Hesperidin r? i
w, O
5 O'L.J:OH
Ho
OnaBoHonNbI
Flavonols
KeepuetnH
Quercetin

(11

KeepueTrH-rekcosmg
Quercetin-hexoside

[10,11]

KeepLeTVH-rnioKypoHug,
Quercetin-glucuronide

[10]
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MpodomxeHue mabnuyei 1

NpeHTuduumpoBaHHoe coeiUHEeHNe (dopmyna coegnHeHNA Ccbnika
Identified compound Compound formula Reference
H.
(10l

KBepLeTvH-pamHO3UA (KBEPLIETPYIH)
Quercetin-rhamnoside (quercetrin)

‘ouu...

(111

PyTuH
Rutin

(11l

Hapuuccun
Narcissin

(11

Kemndepon-3-O-pyTnHo3ng
Kaempferol-3-O-rutinoside

1 2 Fep6apuym. 2026.T. 3, N° 3
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lMpodomkeHue mabnuyei 1

NpeHTuduumpoBaHHoe coeiUHEeHNe
Identified compound

(dopmyna coegnHeHNA
Compound formula

Ccbinka
Reference

(MeHonKap6oHOBbIE KUCNOTbI
Phenolcarboxylic acids

lannounxnHHas K1ciota
Galloylquinic acid

[10]

H

(o]
2 H
H H
4-O-kodeounxmHMHoBas KNCIoTa 11
4-O-caffeoylquinic acid o o
H o a\‘o H
(o] O-H
" (o]
i
o 0
H H
KodenHoBas kucnota [11.12]
Caffeic acid !
H
‘0
o
H
H
0
oH
o
o &

3'-rnioKo3ung, po3mMaprHOBOW KNCNIOTbI
Rosmarinic acid 3’-glucoside

)
H 0
H
oH
Ou_20
Ho
0

0
H

H

(111
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OKoHYaHue mabuywl 1

NpeHTndnunpoBaHHoe coefuHeHne
Identified compound

Ccbinka
Reference

®dopmyna coeanHeHUA
Compound formula

PabaosunnH
Rabdosiin

(11

o
Ho
Po3mapuHoBas KucnoTa o (1]
Rosmarinic acid
H H
2o
9 H
Ta6nv|ua npenocTtaBneHa aBTopamm
The table was provided by the authors
JlaHHblEe O GUTOXMMUYECKOM COCTaBe MNOAOB Rosa  HuWA), CHabxeHHoro undpoBon Kamepon Levenhuk

rubiginosa L., npounspacTatowero Ha Tepputopun Capa-
TOBCKOW 06nacTy, OTCyTCTBYIOT, UTO onpefenseT akTyalb-
HOCTb UCCiefoBaHMA.

Lenb. ®apmakorHocTnueckoe uccnegoBaHue mMo-
noB Rosa rubiginosa L., 3aroToB/IeHHbIX Ha TeppuTOpUKn
CapaToBckoli obnactu.

Mamepuansi u memoool

MaTtepwmanbl. [Ins nccnenoBaHus 6ol UCMONb30Ba-
Hbl BbICYLIEHHbIE A0 BO3QYLIHO-CYXOro COCTOAHWA MO-
Abl Rosa rubiginosa L., 3arotoBneHHble B 2024 rogy Ha
Tepputopun CapaToBcKo o06nactv (MpUpoAHbIA NapkK
«KymblCcHasA nonsaHay).

MeTtoabl. Makpo- U MUKPOCKOMUYECKUIN aHanun3bl
nnopos Rosa rubiginosa L. 6binn npoBefeHbl C NOMO-
Wblo CTEPEOCKOMUYECKoro MuKpockona Mukpomeg
MC-1 (Poccna) n mukpockona Zeiss Primo Star (Fepma-

M1400 PLUS; penpaktupoBaHue mukpodoTorpaduii Bbi-
nonHanu B nporpamme PhotoScape 3.7 B cooTBeTCTBUM
¢ OMC.1.5.3.0003 «TexHMKa MUKPOCKOMUYECKOTO N MUK-
POXMMNYECKOrO WCCIeJOBaHNA NeKapCTBEHHOro pac-
TUTENbHOrO CbIPbA W JIEKAPCTBEHHbIX PACTUTENbHbIX
npenapatoB», OPC.1.5.1.0007 «Mnoabi» n ®C.2.5.0106
«WunoBHuka nnogbl» FocypapcTBeHHOW dapmakoneu
PO XV mn3pgarua (T PO XV). LlenbHble nnogbl KUNATUAN
B pacTBOpe HaTpua rngpokcuga 5%-m B TeueHue 2-
3 MWH 1 TWaTeNbHO NpoMbiBany Bogon. O6beKT nome-
WanM Ha npeameTHOe CTeKNOo, rOTOBWAM MUKponpena-
paTtbl U NpoCMaTpMBaNn MX NOA MUKPOCKOMOM B pacT-
Bope rnuuepuHa 33%-m.

Ina obHapy>KeHUs GMONOrMYECKN aKTUBHBIX BELLECTB
B JIEKAPCTBEHHOM PACTUTENIbHOM Cbipbe Oblfivi UCMONb30-
BaHbl CBEXEMNPUroTOBJIEHHbIE BOAHOE N BOAHO-CMUPTO-
Boe (70%-11 3TUNOBbIN CNNPT) N3BJIEYEHNSA B COOTHOLLE-
HUW «Cbipbe — 3KcTpareH™ 1:10.
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KonnuectBeHHoe onpepaeneHne ackopObuHOBOW KuC-
NOTbl NPOBOANIN METOAOM TUTPUMETPUMN C 2,6-guUXnop-
deHonmHpodpeHonaTom Hatpua (0,001 M) B Kucnon cpe-
[le cornacHo obuenpuHsaTon metoauke [13], a coaepxa-
Hue $naBoOHOMAOB B MOAAX LIMMOBHMKA KpacHoO-6ypo-
ro ycraHasnusanu B cootsetctBun ¢ ®C.2.5.0106 «Llu-
nosBHWKa nnoapbi» IO PO XV.

KonnuectseHHoe onpefeneHne AyOunbHbIX BeLeCTB
OCyLLeCcTBAANM METOAOM MNepMaHraHaTOMEeTPUYEeCKoro
TUT-POBAHUA B NepecyeTe Ha TaHMH NO MeToAukKe, N3no-
»eHHom B OOMC.1.5.3.0008 «OnpegeneHue cogepaHua
OyOUNbHbIX BelecTB B JIeKapCTBEHHOM pPacTUTESIbHOM
Cbipbe U NEKAPCTBEHHbIX PaCTUTENIbHbIX MpenapaTax»
ro Xv.

Pe3ynbTaTbl KONMYeCTBEHHOro aHanm3a Obinn cTaTu-
CTnyeckn obpaboTaHbl ¢ nomoubio MS Excel 2017 (n =10,
P=0,95).

PeakTuBbl. B paboTe uvcnonb3oBanu cnegyowye
peakTuBbl: 1o Kpuctannmueckun (4., ACF MINERA
S.A., Yunn), Kanum mapraHLUOBOKUC/bIA CTaHAAPT-TUTP
(3A0 «YpanxummnHeecT», Poccus), HaTpua 2,6-guxnopde-
HonuHgodeHonAT (4., OO0 «AkBuNioH-KomnaHu Xumy,
Poccus), »ene3oammoHuHble KBacubl (4.4.a., OO0 «Ak-
BunoH-KomnaHn Xum», Poccus), xeneso xnopwuctoe (lll)
6-BoHOoe (4., OO0 «AkBunoH-KomnaHu Xum», Poccus),
xenatuH (nuw,., AO «JleHPeakTtuB», Poccus), xnopucro-
BogopoaHasa Kucnota (x.u., AO «BEKTOH», Poccus), mar-
HUIA, MeTannyecknin nopowok (x.4., AO «XumpeaKktums-
CHab», PoccuA), uHaurokapmmH (uy.g.a., OO0 «AKBU-
noH-KomnaHn Xum», Poccua), anioMuHU XNOPUCTbIN
6-BoaHbI (pharma grade, PanReac, CLUA), ykcycHas
Kucnota (x.4., AO «BEKTOH», Poccua), cnmpT 3TMNOBbIi
95%-n (MXOK OAO «Mepgxmmnpomy», Poccus). PeakTnBbl
npuobpeteHbl OIBOY BO CapatoBckuit TMY um. B. U. Pa-
3ymoBckoro MuHsapaBa Poccun.

PrcyHok npepocTaBneH asTopamm
The figure was provided by the authors
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M3roToBneHve peakTBOB, TUTPOBAHHbIX PacTBOPOB
C nocsieayowWwen cTaHaapTU3auvel ocyLLecTBAAIN MO Me-
TOoAMKaM, n3noxeHHbiM B IO PO XV nspanus.

Pe3ynemamel u o6¢cy«0eHue

BHewHune npusHaku. Mnogbl Rosa rubiginosa L.
OPaAHXXEBO-KPACHOrO LBETa C PXKaBO-OypbIMY MATHaMWU,
OBaJIbHOW $GOPMbI, C MOPLLMHUCTON NOBEPXHOCTLIO (ANn-
Ha: 1,0-1,8 cm; wwupuHa: 0,7-0,9 cm). Mmeetca natm-
yronbHas Jalueyka. [py nonepeyHom paspese obHapy-
KMBAKOTCA [JINHHbIE XEeCTKUEe LWETUHUCTble BOJIOCKM 1
NpPoAoJIroBaTble MeNKMe OpeLllkn co ¢labo BblpaXKeHHbI-
MU rpaHammn (prucyHoK 1). VimeeTca 3eneHOBaTO-KOpUY-
HeBasa niogoHoxkKa (0,5-1,5 cM), MOKpbITas MeNKUMMn
LIMMNMKaM U BOnocKamu. 3anax — cnabbii, GpyKTOBbIi;
BKYC BOJJHOIO N3BNI€YEHNA — KNCIOBATbIN.

MuKkpockonuueckue npusHaku. HapyxHbili cnown
anuaepMbl MMNaHTUA NPeACTaBNeH CBETIO-KENTbIMY Nna-
CTamy, COCTOALYMMM N3 MHOFOYrOfibHbIX U NPAMOYrOfb-
HbIX KII€TOK OKOHYATOro ThMa CO CTEHKAMW PasHOW ToJ-
WKMHbl. MakoTb nnofja npeacTaBfeHa MNAPEHXMMHbIMU
KneTkamy, COAepXallMM OpaH)KeBO-KpPaCHble XPOMO-
nnacTbl C KAPOTMHOMAAMU U MHOFOUYUCIIEHHBIMU ApY3a-
MM OKcanaTa Kanbuus. BugHbl ¢parmeHTbl okononnoa-
HUKa OpeLlKa, COCTOAWME M3 TPYMN KaMEHUCTbIX KNeTOK
(pncyHoK 2).

Outoxumunyeckuin aHanus. B pesynbtate dutoxu-
MMNYECKOro aHanm3a B BOAHOM W3BMEYEHUM M3 NIOLOB
Rosa rubiginosa L. o6Hapy»eHbl: ackopbrHOBaA KuUcioTa
1 rmgponusyemble fybunbHble BelecTBa. B BogHo-cnnp-
TOBOM M3BfleYeHUM — (EHOMbHble COeAWHEHMA, B TOM
uncne ¢pnaBoHouabl (Tabnmua 2).

PucyHok 1. BHewHun Bug nnopos Rosa rubiginosa L.:

A - BHewWwHUn BUA BbICyWeHHOro nnoaa; b - <|>opma nnowaakn BbiCylleHHOro naopa; B - ﬂOﬂepe‘leIl‘l'l Ccpe3 BbiCylleH-
HoOro nnopga

Figure 1. Macroscopy of Rosa rubiginosa L.:

A - macroscopy of the dried fruit; B - shape of the dried fruit pad; C - cross-section of a dried fruit
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PrcyHok npepocTaBneH asTopamm
The figure was provided by the authors

PucyHok 2. Mukpockonus uenbHbIX NIOA0B WNNoBHUKa Rosa rubiginosa L.:

A - dpparmeHT HapyxHon 3nuaepmbl runaHTnAa (400x); b - ¢pparmeHT BHYTpeHHel s3nuaepmMbl runaHTua (400x); B -

napeHxXumMa runaHTua (AaeneHbin Mukponpenapart) (100x); I - kneTkn mesodunna c gpysamm (AaBNeHbI MUKponpena-

paT) (400x); [l - KNeTKn NapeHXMbl FMNAHTUNA C MblIGKaMy KapoTUHOMAOB (faBneHblii MuKponpenapart) (400x); E - Ka-
MeHUCTble KNneTKun opeluKa (400x)

Figure 2. Microscopy of whole Rosa rubiginosa L. fruits:

A - fragment of the outer epidermis of the hypanthium (400x); B - fragment of the internal epidermis of the hypan-

thium (400x); C - hypanthium parenchyma (crushed micropreparation) (100x); D - mesophyll cells with druses (crushed

micropreparation) (400x); E - hypanthium parenchyma cells with lumps of carotenoids (crushed micropreparation) (400x);
F - stone cells of the nutlet (400x)

CofepxaHue ackopOMHOBOW KWUCNOTbI B Miofax
Rosa rubiginosa L., 3aroTOBNIEHHbIX Ha TeppuTopuUU
CapaToBckoi obnactn, coctasuno 0,28 £0,01 % (Tab-
nnua 3), 4To CONOCTaBUMO CO 3HAaUYEHUEM, NOJSTYYEHHBIM
AnA NNOAOB WKUNOBHMKaA MopwuHuctoro (Rosa rugosa
Thunb.), — 0,27 £ 0,01 %, HO 3HAUYUTENbHO HWXe, YeM
cofep)kaHne ackopbuHoBon Kucnotbl 1,28 +0,05 % B
nnofax WWNOBHMKa Manckoro (Rosa majalis Herrm.),
3aroTOBNIEHHbIX Ha TeppuTtopun CapaToBCKOW o06na-
ctn [2].

CopepxaHve aybunbHbIX BellecTB U $GraBoOHOUOB
B nnofax Rosa rubiginosa L., 3aroToBneHHbIX Ha Teppu-
Topun CapaTtoBckoln obnactu, coctaBuno 3,48 +0,30 %
1 0,56 + 0,02 % cooTBeTcTBEHHO (Tabnuua 3).

3akno4yeHue

lpoBeaeH aHanu3 BHELWHUX U MUKPOAMArHoCTuye-
CKMX MPW3HAKOB MJIOA0B LWWMOBHUKA, KOTOPble COOT-
BETCTBYIOT onucaHuio, npueeneHHomy B ©C.2.5.0106
«llunoBHWKa nnogbl». B pe3ynbTate GUTOXMMUYECKO-
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Ta6nuua 2. Pesynbratbl puTtoXxmmmnyeckoro aHanusa nnopos Rosa rubiginosa L.

Table 2. Results of phytochemical analysis of Rosa rubiginosa L. fruits

Fpynna BAB KauecTtBeHHan peaKuus AHanuTnueckunin 3¢ ekt Pesynbrat
Group BAS Qualitative reaction Analytical effect Result
PactBop noga 0,1H ObecuBeunBaHne +
lodine solution 0.1n Discoloration
PactBop 2,6-guxnoppeHonnHaodpeHonaTa
AckopbrHOBas KucnoTa HaTpwuAa 0,1H ObecuBeunBaHme +
Ascorbic acid 2,6-dichlorophenolindophenolate of sodium | Discoloration
solution 0,1n
PacTBop nepmaHraHaTa kanua 0,1H ObecuBeunBaHme +
Potassium permanganate solution 0.1n Discoloration
(OeHonbHble coegnHeHNs PactBop xenesa xnopuaa (1) 5%-n CuHe-3eneHOe OKpallnBaHue +
Phenolic compounds 5 % iron chloride (lll) solution Blue-green coloration
PacTtBop xenatuHa 1%-in Bbenbii ocagok +
Qly6unbHble BelecTsa 1 % gelatin solution White sediment
Tannins PacTBOp »Kene30aMMOHUIHBIX KBacLoB 1%-i1 | YepHo-CUHNIT ocapok .
1 % iron-ammonium alum Black-blue sediment
®naBoHouApl LinaHnposas npoba KpacHoe okpalunBaHue +
Flavonoids Cyanidin test Red coloration

Tabnuua npepocTaBneHa aBTopamm
The table was provided by the authors

Ta6bnuua 3. PesynbTaTbl onpepaeneHns cofepKaHnA ackop6MHOBOI KUCNOTbI, AY6UbHBIX BelecTs
n pnaBoHOMAOB B U3BNEYEHUAX U3 NnofoB Rosa rubiginosa L. (n = 10; P = 0,95)

Table 3. Results of determination of the content of ascorbic acid, tannins and flavonoids in extracts
from the fruits of Rosa rubiginosa L. (n = 10; P = 0.95)

Average value, X, %

CraHgapTHoe
OTKnoHeHune cpeaHero
CpepHee 3HayeHMe, OTK/IOHEHMe cpefHero - OTHOCuTEenbHasA
= Auncnepcums, S 3HaueHmAa, AX
X, % . . pesynbTaTa, S, . owwn6Ka, & %
Dispersion, S x Deviation from

Standard deviation
of the average result, S_

- | Relative error, €, %
the average value, AX e

Copep)KaHne acCKOp6UHOBOI KUCNOTbI
Content of ascorbic acid

0,28 | 0,0027 | 0,0016 | 0,01 | 2,39
COAep)KaHI/Ie AyGMHbeIX BellecTB B nepecyeTe Ha TAaHUH
Content of tannins in terms of tannin
3,48 | 0,1212 | 0,0700 | 0,30 | 8,66
CopepaHue pnaBoHOMAOB B NepecyeTe Ha PyTUH
Flavonoid content in terms of rutin
0,56 | 0,0062 | 0,0036 | 0,02 | 2,71

Tabnvua npefocTaBneHa aBTopamu
The table was provided by the authors

ro aHanusa obHapy»eHbl aCKOPOUHOBaA KUCNOTa, a Tak-
e ¢eHoNbHble coefuHEHWsA, B TOM YucCiie TUAPON3Y-
emble OybunbHble BewlectBa M ¢naBoHougbl. B nnopax
Rosa rubiginosa L. yctaHoBneHo cofep»aHue ayounbHbIX
BewectB (3,48 £0,30 %), ¢naBoHomgos (0,56 + 0,02 %)
1 ackopbuHoBon kucnotbl (0,28 0,01 %). Mo copepxa-
HUto GpnaBoHOMAOB MoAbl Rosa rubiginosa L. cooTBeTCT-

BYIOT TpeboBaHMAM, NPeAbABNAEMbIM K CbipbiO LUUMOB-
HUKA BbICOKOBUTaMUHHbIX BuaoB (PC.2.5.0106 «lln-
noBHuKka nnogbi» FO PO XV mnsganus). MepcnekTnBHbI-
MW ABNAIOTCA AaNibHenWwune nccnegoBaHua nnogos Rosa
rubiginosa L., B ToM uncne papMakonormyeckor akTue-
HOCTW, C LEeNblo paclimpeHna nepeyHa dapmakonenHbiX
BbICOKOBMTaMMHHbIX BUAOB.
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OnTuMunsayma napameTpoB IKCTPaKL UM LieneBbiX 6uonornyeckun
aKTUBHbIX coegnHeHun ns Tpasbl Echium vulgare L.

A. C. Kpyrnos™ (), A. B. BorgaHos (), B. B. Benunuko

DepepanbHoe rocynapcTBeHHoe 6lofXeTHOe 06pa3oBaTesibHOe YyupeXxaeHue Bbiclero obpasoBaHua «HoBoCMOBUMpPCKMA
rocyfapCTBEHHbI MEAULMHCKUNA yHMBepcuTeT» MuHMCTepcTBa 3apaBooxpaHeHna Poccuinckon Qepepaummn (OF60Y BO HIMY
MwuH3gpaea Poccun). 630091, Poccus, HoBocnbupckas obnactb, . HoBocnbupck, KpacHbiii npocnekT, 52

D4 KouTakTHOe nuuo: Kpyrnos iMutpuii CemeHosuy. E-mail: kruglov_ds@mail.ru

Pesiome

BBepeHune. PacteHua poga Echium L., B 4acTHOCTM Hambonee pacnpoCTpPaHeHHbI B Poccuy CUMHAK OBbIKHOBEHHbIN
(Echium vulgare L.), copepxaT ¢naBoHOMAbI N TMAPOKCUKOPUYHbIE KWCIOTbI, KOTOpPble ONpefensAlT UX aHTUOKCUAAHTHbIE,
NPOTMBOBOCNANUTESNIbHbIE 1 aHTUMUKPOOHbIE CBOWCTBA. N1 M3BNEYEHNA MakCMManbHOTO KOMUYecTBa GeHONbHbIX COeMHEHMN
BaXHbIM 3Tarnom fIBIAETCA ONTMMU3ALMA TEXHONOMMN SKCTPaKLUU UX U3 PACTUTENBHOIO Cblpbs.

Llenb. Moabop onTvMasbHbIX MapaMeTpoB SKCTPaKLUMn GnaBoHOMAOB U MMAPOKCUKOPUYHBIX KMCNOT U3 TpaBbl Echium vulgare L.
Matepuanbl u meToabl. B KauectBe obbeKkTa uccnefoBaHUA ucnonb3oBanu Tpasy Echium vulgare L., cobpaHHylo B ¢a3y
uBeteHus B HoBocmbupckoin obnactn. OnNTuMmM3aLMio MPOBOAUNN MO CAeAylWMM NapameTpam: CTEMeHb WU3MenbyeHuA
CblpbA, KOHLIEHTpaLMA 3TaHONa B dKCTpareHTe, COOTHOLIEHUE CbIPbA U PacTBOPUTENA, TemMnepaTypHO-BPEMEHHOW PeXnm 1
KpaTHOCTb 3KcTpakuuun. CofepxaHne ¢GnaBoOHOMAOB U FMAPOKCMKOPUYHBIX KUCIOT OnNpeaenann cnekTpopoToMeTpuyeckum
MeToaom. TemnepaTypHO-BPEMEHHOW PEXUM ONTUMMU3UPOBANM MO MOAEeNU, MOCTPOEHHON C rcrnonb3oBaHmeM D-onTumManbHoro
nfaHa BTOPOro nopsfka.

Pesynbtatbl n ob6cyxpaeHue. bbino ycTaHOBNEHO, YTO ONTUMasbHbIA pa3mep YacTuy cbipba cocTaBnfet 0,2-1,0 mm.
MakcrmanbHaa u3BnekaemocTb GpeHOJbHbIX coeiHeHW HabnilopaeTca Mpu MCNONb30BaHUN BOAHO-CMUMPTOBbIX PAacTBOPOB
C KOHUeHTpaumein 3TaHona 40-70 %. Hanbonee 3¢pdpeKTMBHOE COOTHOLWIEHUE Cbipbs U 3KCTpareHTa coctaBnset 1:30-1:50.
Ham6onblwas ussnekaemoctb ¢naBoHOMAOB Aocturaetca npu Temnepatype 80-100°C M NpoJoMmKUTENBHOCTU SKCTPAKLUN
20-40 MUH. PekomeHaoOBaHa AByKpaTHasA KCTPaKLUs, MPY KOTOPOW n3Bnekaetcsa 6bonee 92 % LieneBbIX COEAUHEHNIA.
3aknioueHue. bbin paspaboTaH pexum 3KCTpakuum 6MONOrMUYEcKM aKTUBHbIX coeAVHeHUn u3 Tpasbl Echium vulgare L.,
obecneumBaoWnii MaKCManbHbIA BbIXOA GEHONbHbIX COEAMHEHWUA NPU TEXHONOTMYECKON M SKOHOMUYECKON 3$PeKTUBHOCTU
npotecca.

KnioueBble cnoBa: Echium vulgare L., 3kcTpakuus, dnaBoHouAbl, TMAPOKCMKOPUYHbIE KUCIOTHI, LeneBble 61Monornyecku
aKTUBHbIE COEIMHEHNA, ONTUMM3aLMA SKCTPaKLUn

KoHGNUKT nHTepecoB. ABTOPbI AeKNapupyloT OTCYTCTBUE SABHbIX M MOTEHUMANbHbIX KOHQUKTOB WHTEPECOB, CBA3aHHbIX C
ny6nvKaumen HacTosLLen cTaTby.

Bknap aBTOpoB. Bce aBTOpbl nMoATBep)KAaldT COOTBETCTBME CBOero aBTopcTBa Kputepusam ICMIE. Hanbonbwwuii BKnag
pacnpegeneH cnegyownm obpasom: [. C. Kpyrnos — crtatnctuyeckas obpaboTka pe3ynbTaToB U MHTEpNpeTauns pesysibTaToB
no onTMmmsaumy 3KcTpakumu. A.B. borgaHoB - npoBefeHve 3KCNepuMeHTasbHbIX PaboT M HamnMcaHue 4acTu TeKCTa.
B. B. BenlMuKo — HanmcaHme YacTu CTaTby 1 06Lan pepakums.

Ana uutuposBanma: Kpyrnos [.C., borgaHos A.B., Benuuko B.B. OnTumwusauyma napameTpoB 3KCTpPaKkuuu LenesblxX
6ronornyeckyn aKTUBHbIX CcoefuWHeHWA wu3 TpaBbl Echium vulgare L. [lepbapuym. 2026;3(3):19-26. https://doi.
0rg/10.33380/3034-3925-2026-3-3-81

MocTtynuna B pegakuymio: 12.04.2026
MocTtynuna nocne peueHsnpoBaHus: 28.04.2026
MpuHAaTa K ny6nukayun: 03.07.2026

© Kpyrnos . C., borgaHos A. B., Bennuko B. B., 2026

© U3patenb OO0 «LeHTp ®apmaueBTUYecKo AHaNUTUKN», 2026
© Kruglov D. S., Bogdanov A. V., Velichko V. V., 2026

© Publisher LLC "Center of Pharmaceutical Analytics", 2026

Fep6apuym. 2026.T. 3, N° 3 1 9
Herbarium. 2026. V. 3, No. 3


https://orcid.org/0000-0003-1904-7901
https://orcid.org/0009-0004-8402-2596
https://orcid.org/0000-0002-9224-9350
https://crossmark.crossref.org/dialog/?doi=10.33380/3034-3925-2026-3-3-81&domain=pdf&date_stamp=2026-07-03

TexHonozusA pumonpenapamos
Herbal medicine technology

Optimization of extraction parameters for target bioactive compounds
from Echium vulgare L. herb

Dmitriy S. Kruglov® () , Anton V. Bogdanov (), Viktoriya V. Velichko

Novosibirsk State Medical University (NSMU). 52, Krasny prospekt, Novosibirsk, Novosibirsk Region, 630091, Russia

D4 Corresponding author: Dmitriy S. Kruglov. E-mail: kruglov_ds@mail.ru

Abstract

Introduction. Plants of the genus Echium L., particularly Echium vulgare L., the most widespread species in Russia, are
known to contain phenolic compounds including flavonoids and hydroxycinnamic acids responsible for antioxidant,
anti-inflammatory and antimicrobial activities. Optimization of extraction parameters is an essential stage in the development
of phytopharmaceutical preparations based on plant raw materials.

Aim. To determine optimal technological parameters for the extraction of flavonoids and hydroxycinnamic acids from Echium
vulgare L. herb.

Materials and methods. The study was carried out using Echium vulgare L. herb collected during the flowering stage in
the Novosibirsk region. The influence of particle size, ethanol concentration in the extractant, raw material-to-solvent ratio,
extraction temperature and time, as well as the number of extraction cycles was investigated. Quantitative determination
of flavonoids and hydroxycinnamic acids was performed by spectrophotometry. Optimization of the temperature-time
extraction regime was carried out using a second-order D-optimal experimental design.

Results and discussion. The optimal particle size of plant material was determined to be 0.2-1.0 mm. The highest
extraction efficiency of phenolic compounds was achieved when using aqueous ethanol solutions containing 40-70 % ethanol.
The optimal raw material-to-extractant ratio was 1:30 - 1:50. The maximum flavonoid yield was observed at an extraction
temperature of 80-100 °C and extraction time of 20-40 min. Two extraction cycles ensured extraction of more than 92 %
of target compounds.

Conclusion. The obtained results allowed determination of rational extraction parameters for bioactive compounds from
Echium vulgare L. herb, providing a high yield of phenolic compounds with technological and economic efficiency of the process.

Keywords: Echium vulgare L., extraction, flavonoids, hydroxycinnamic acids, target bioactive compounds, extraction optimization
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HAK OOGbIKHOBEHHbIN XapaKTepu3yeTca Hanuumem Tex
e camblx rpynn OGUONOrMYeCKN aKTMBHbIX COefuHe-
Huin (BAC) — ¢naBoHOMAOB (C NpeobrnagaHueM PyTUHA),
rMAPOKCUKOPUYHBIX  (OKCMEHUNNPONEHOBLIX)  KUCIOT
(TKK), ¢ npeobnagaHmem pPO3MapMHOBOW KWUCAOTbI, MO-
NPNaBaHOBbIX COEAUHEHUN (KOHAEHCUPOBAHHBIX [Ay-
OUIIbHbIX BELLECTB) M MPOU3BOAHbIX HAGTOXMHOHa [3].

BeeodeHue

PaCTeHI/Iﬂ poda Echium L. cemeiictBa Boragina-
cede vi3JaBHa NPUMEHAIOTCA B HapOAHOWN Me-
AVLVHE eBPOMEeNCKUX M BOCTOYHbIX CTPaH B KayecTBe
CcpeacTB C MPOTUBOBOCMANMTENIbHBIM, PaHO3aXMBA-
WKMM 1 cepaTUBHbIM aencTBuem [1] 6narogapsa Hanmunio
B MX COCTaBe $EHONbHbIX CoeauHeHnin, GnaBoHONAOB 1

X OepuBaToOB, MMAPOKCUKOPUYHBIX KUCNOT, NPOW3BOA-
HbIX HapTOXMHOHa [2].

Ha Tepputopumn Poccun cambiM pacrnpocTpaHeH-
HbIM BUIOM ABNSETCA CUHAK OObIKHOBEHHbI — Echium
vulgare L. Hapsapy c obecneyeHHON cbipbeBoii 6a3oi, cu-

Komnnekc copepawmxca GeHObHbIX COeANHEHWN
obycnaBnuBaeT LWMPOKMIA CreKTp dapmaKonornyeckon
aktugHoctu. ®naBoHomabl 06M1aJaldT aHTUOKCUIAHTHBIM
JOEeNCTBUEM 3a CUeT HelTpanu3aunum CBOOOAHbIX pajuvka-
JIOB M MOTYT MHIMOUPOBaTh GEPMEHTbI B MEXaHM3Me BOC-
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nanexHus [4], KpoMe TOro, PyTVH MOXET CHMXKATb OTeK
BA0OaBOK K NpOTMBOBOCNaNuTeNbHOMY pAenctauio [5].
Po3mMapuHoBasA KNCNOTa, Takke naeHTuGpnumnpoBaHHas B
pacTeHun, obnagaeT NPOTUBOMUKPOOHBIM U aHTMOaKTe-
pVanbHbIM AeNCTBrEM, CNOCOOHA NoAaBNATb POCT MaTo-
reHHom mukpodnopsl [6].

Ona nonyyeHuna dutonpenapatoB C BOCNPOU3BOAM-
MbIM dapmakonornyeckum 3¢pPekTom BaKHbIM STarnom
ABNAETCA ONTUMU3ALMA TEXHONOTN SKCTPAKLUMK C LIENbIo
MaKCMMMU3ALMN MN3BMEUYEHNS BELECTB W3 PACTUTENbHO-
ro colpbs. Ha Bbixog uenesbix BAC (¢pnasoHompaos, MKK)
KPUTUYECKN BAUAIOT NapameTpbl NpoLecca: cTeneHb 13-
MesNbYeHNa CbipbA, NPUPoOda U KOHLEHTpaUuua SKCTpa-
reHTa, COOTHOLLIEHNE «CbIPbe — SKCTPAreHT», a TakKe TeM-
nepaTypa, BPeMs 1 YNCIIO LMKIIOB 3KCTpaKumm [7].

Lienb pa6otbl — nogbop TeXHONOMMYECKNX napameT-
POB 3KCTpaKuMu BelwlecTBa M3 TPaBbl CUHAKA OObIKHO-
BEHHOro 419 Makcummsaumm nisneyenus yenesbix BAC.

Mamepuansi u Memoobi

B kauectBe 06pasuoB Ans UCCNeAoBaHU UCMONb-
3oBanu Tpasy Echium vulgare L., cobpaHHyto B da3y uBe-
TeHnA B 2025 rogy Ha OCTEMHEHHbIX Jiyrax, npuierato-
LMX K COCHOBOMY necy, B OKpecTHOCTAX cena Moposo-
BO (54°45'58” c.w. 83°14'14” B.A.) UcknTnmckoro parnoHa
HoBocnbupckoi obnactu. Mocne 3aroToBky NpoBoaunnmn
nepBUYHY0 06PaboTKy CbipbA U AOBOAMAM OO BO3AyLU-
HO-CYXOro COCTOAHMA MNPU KOMHaTHOW Temnepatype B
nomeLieHuu.

PactutenbHoe cbipbe M3MeNnbyany B HOXEBbIX Mefb-
HULUaX W pasgensany Ha ¢pakuum ¢ npuMeHeHnem Habo-
pa cut (TY 3618-001-39436682-98, TK «3Kpoc», Poccus)
C pa3mepamu Adveek 5,0; 3,0; 1,0; 0,5; 0,315; 0,2 mm. Ot
Kaxxgon ¢dpakumm 6panu TouHyt HaBecky 1,0 r, mome-
wanu B Konby u 3anuanu 50 mn 70%-ro 3TWNOBOrO
CnupTa, 3aTeM KoJIObl HarpeBanu Ha KUNsen BoAAHOW
6aHe C O6paTHbIM XONIOAMIIBHUKOM B TeuyeHne 30 MUH.
MonyyeHHble M3BnNeYyeHWAa GuUNLTPOBaANKM M aHaNU3NpPoO-
Bann. B KauecTBe 3KCTpareHTOB MCNONb30OBanuM BOAy
OUYULLEHHYIO N BOAHO-CMMPTOBblE CMECU C KOHLEHTpa-
umen staHona 20, 40, 60, 70, 80 n 95 %. [Ana makcumum-
3aumn Bbixoga BAC HaBecKy M 3KCTpareHT 6panu B COOT-
HoweHnAax 1:10,1:20,1:30,1:50 n 1:100.

Mpoueccbl macconepeHoca 3aBUCAT OT Temnepary-
pbl 1 BpeMeHW. Ina MMHMMM3aLMK Yncna SKCnepumeH-
TOB UCCieoBaHNe ObIIO peLleHo NPOBOAUTb C UCMOJb-
30BaHueM D-onTumanbHOro nnaHa 2-ro nopsigka (ta6-
nvua 1), MUHUMM3MpPYIoLLEro 0606LEeHHYI0 aucnepcuio
OLleHOK napameTpos [8].

3a dakTopbl X, 1 X, 6biny NPUHATLI Bpemsa (T) 1 Tem-
nepatypa 3KcTpakumm (tf) cooTBeTcTBeHHO. lNepecueT Ko-
AVPOBaHHbIX 3HaueHMin ¢pakTopos (X) B peanbHble, Gu-
3U4eckn mn3mepsemble napameTpbl Z OCyWeCTBAANCA Mo
cTaHpapTHoM dopmyne:

Zi:Zio+AZi'Xi’
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Zimin +Zimax o
roe Z,, =————— — LeHTpasibHbI ypoBeHb (paKTo-
Zimax _Zimin
pa; AZ, =—————— - MOJIOBMHA MHTepBana Bapb-
’ 2
NpoBaHuA.

Ta6bnuua 1. D-onTMManbHbIN NNaH 2-ro nopAaakKa

Table 1. D-optimal second-order design

Tl X %
1 -1 -1
2 -1 -0,3
3 -1 1
4 -0,6 0,5
5 0 -1
6 0 1
7 0,6 0,5
8 1 -1
9 1 -0,3
10 1 1

Tabnuua npegocTaBieHa aBTopamu
The table was provided by the authors

WHTepBanbl BapbuvpoBaHua Obinm BbiOpaHbl crnepyto-
wumu: Z, =10 muH n Z, =70 MuH, a Z, =40 °C
nz, =100°C

CopepxaHue ¢naBoHouaoB 1 KK onpepenanu ¢ mc-
nosnb3oBaHuem cnektpodpoTomeTpa CPH-56 (AO «JTOMO»,
Poccua). AHanuns cogep»aHua ¢naBoOHOMAOB MPOBOAU-
nm metogom anddepeHumanbHom cnekTpodoTomeTpun,
OCHOBaHHbIM Ha nornoweHun YO-cBeTa XPOMOreHHbIM
KOMMJIeKCOM, 06pa3oBaHHbIM NMPU Oo6aBAeHUN Cnup-
TOBOro 2%-ro pactBopa antomuHuA xnopuga (anto-
MUHUA xnopupa rekcarmpgpat, CAS 7446-70-0, u.p.a.,
000 «AO PEAXUM», Poccua), B 90%-m 3TaHOne npu
anvHe BonHbl 410 HM. CopepxaHue TKK onpepenann
METOOM MPAMON CNeKTPoPOTOMETPUUN B NepecyeTe Ha
PO3MapUHOBYIO KUCNOTY MyTEM M3MEPEeHWA OMNTMYECKOMN
MIOTHOCTU WUCXOOHOrO W3BAEYEHWA MPU ANUHE BOJSHbI
330 HMm, ncnonb3yAa B KayecTBe pacTBOpa CpPaBHEHWA
70%-11 3TaHON. Kpome Toro, onpegenanacb CyMMa 3KCT-
PaKTUBHbIX BelecTB Aj1A OLUEeHKU MacconepeHoca B Le-
NIOM, a ANA OUEHKM CTeneHW 3arpA3HeHHOCTU CblpbA
MUHepanbHbIMW BKIOUYEHUAMN Obln Takxke onpepene-
Hbl 30M1a obwas 1 3ona, HepacTBopuMasa B 10%-1 Kuc-
NnoTe XNOpPUCTOBOAOPOAHON, B COOTBETCTBUU C MPUHA-
ToiMM papMaKonenHbiMu MeToaukamu'. Bce onpepgene-
HUA NPOBOAMANCH B 5 MOBTOPHOCTAX, PacCUUTbIBaNNCh
cpefHue 3HaueHMA M UX CpefHeKBagpaTMyeckne OTKIIO-
HeHMA. 3HAYMMOCTb pPasNYnNn NpoBepAnacb Mo Kpute-

'TocypapctBeHHasa papmakones P®. XV u3g. JoctynHo no:
https://pharmacopoeia. regmed.ru/pharmacopoeia/izdanie-15/
Ccbinka akTMBHa Ha 26.03.2026.
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pusam CtblogeHTa, Ouwepa Npy AOBEPUTENIBHON BEPOSAT-
HocTh 95 %. OHOPOAHOCTb BbIGOPOK MpPoBEPANach C UC-
nonb3oBaHnem Q-Q-plot-tecra [9].

Pe3ynemamel u o6¢cy»«0eHue

Ha nepBom 3Tane onpepenanca ontumasnbHbI pak-
LMOHHbBIN COCTaB CbipbA, N pe3ynbTaTbl MNpPUBEAEHbl B
Tabnuue 2.

MNpn ymeHbweHun pasmepa yactuy go 1,0 mm pac-
TeT um3Bnekaemoctb BAC, Bo3pactaeT M BbIXOAMT Ha
yyacToK HacblweHus (dpakuma 0,2-1,0 mm), uyTto, Be-
POATHO, CBA3AHO C YBENMYEHMEM MOBEPXHOCTU TBep-
fon ¢asbl. 3HaUMMO MeHbllaa n3Bnekaemoctb BAC 13
dpakuMn ¢ pasmepom 4YacTuy cbipbs MeHee 0,2 MM
00yC/IOB/IeHa POCTOM UMCa Pa3pyLUEHHbIX KIETOUYHbIX
CTPYKTYp, KOTOpble CAMMAlTCA NPU 3KCTpaKumu, npu-
BOJA K CHMXKEHMIO MacconepeHoca.

AHanm3 30/1bHOCTM MOKa3blBaeT, HAOHOPOT, UTO Hau-
6onee BbiCOKOe cofieprkaHue 0borx BMAOB 30Mbl Habso-
Jaetca y dpakumm ¢ pasmepamu yactuy meHee 0,2 MM.
CnepyeT OTMETUTDb, YTO MPU U3MENbYEHUN PACTUTENBbHO-
ro marepuana HOXKeBbIMW MeNbHMLAMN OpraHnyeckas
YacTb CbipbA XapaKTepusyeTca CTPYKTYPHOW aHU30TPO-
nuen, NPy KOTOPOW NPOYHOCTb MaTepuana BOOb BOJO-
KOH Bbllle, YeM NeprneHANKYNAPHO UM, 1 B pe3ynbTaTe
npeobnagaloT pesaHWe U CABUT KakK OCHOBHble Mexa-
HU3Mbl paspylenuna [10]. M3menbueHHble pacTuTenbHble
YyacTuubl MMetloT GoMbLUyo BbITAHYTYO WM MAacTUHYa-
Tylo dopmy, 6narogaps KOTOpPOW 3afep>KMBAKTCA Ha
bornee KpynHbIX CUTax, B TO BpeMs Kak MUHepasibHble
BKJ/IIOUEHMA 3a cYeT cBoell cheponaHOm CTPYKTYpbl Npo-
XOAAT [0 Camol Manoli ¢dpakumm, U B TOHKOAUCNEPCHYIO
dpakuynio MoXeT nonagaTb 3HAYMTENIbHOE KONNYECTBO
MUHepanbHbIX MprUMecen, YTo CBUAETENbCTBYeT O Mak-

CYMaNIbHOM 3arpA3HeHMM AaHHoOW ¢pakuumn nouyson [11],
M NO3TOMY OTOPOC Camol Menkol GppakumMn yMeHbluaeT
KOHTaMMUHaUWIO CbipbA.

3aBUCUMOCTb cofiepaHna ¢GraBoOHOMAOB U TMAPOK-
CMKOPUYHbIX KUCIOT OT KOHLEHTpauuu STaHOMa B JKCT-
pareHTe (pUCYHOK 1) MMeeT 3KCTpeManbHbIl XapaKTep
(konokonoobpasHas Kpueas), 1 NP KOHLEHTPAUMK 3Ta-
Hona 40-70% HabnogaeTca MakcvMMarnbHaa W3BMeKa-
€MOCTb LiefIeBblX coeavHeHni. Takasi 3aBUCUMOCTb O0Ob-
ACHAETCA TeM, UYTO, C OOHOW CTOPOHbI, MPU HU3KMX KOH-
LUeHTpauuax 3TaHoMa M3B/IeKaeMOCTb OrpaHu4YeHa mo-
OUNBHOCTBIO PEHOMBHbBIX COeAVHEHWUI, a MPU BbICOKNX
YXyALaeTca MaccomnepeHoC 1M pacTBOPMMOCTb MOAAPHbIX
coefuiHeHun [7].

B oTnnume oT ApYyrux rugpoKCUKOPUYHbBIX KUC-
NOT, PO3MapUHOBAs KWUCIOTa XapakTepusyeTcs 6ornee
CIIOXHOW CTPYKTYPON M MPOMEXYTOUHbIMI MOMAPHbLIMU
CBOWNCTBaMM, UTO OnpegensaeT Npu 3KCTPaKLMK ee CXof-
Hoe ¢ ¢naBoHomaamu nosegeHue [12]. 3To nossonser
paccmaTpuBaTb [aHHble Tpymnnbl COeAUHEHUI Kak 6nu3-
Kue Mo 3KCTPAKLUMOHHbBIM XapaKTepucTKam 1 0BOCHO-
BblBaeT BO3MOXHOCTb MOMCKA PaLMOHasbHbIX YCIOBUN
SKCTPaKUMM Ha OCHOBe MoKasaTefiell usBsieyeHua ¢na-
BOHOMAOB. B 3TOM CBA3M B panbHeEMWNX WCCieaoBa-
HUAX B KayecTBe 3KCTpareHTa ucnonb3osanca 70%-n
3TaHOJM, a B KayecTBe OTKIUKa OblIO BblGpPaHO coaep-
aHue ¢pnaBoHOWJOB.

MNpu nccnegoBaHMM 3aBUCUMOCTU CTENEHN n3Breve-
HUA OT COOTHOLUEHUA «CblPbe — IKCTPAreHT» ObLIN Npu-
MeHeHbl cooTHowenna 1:10; 1:20; 1:30; 1:50 n 1:100
1 ObINIO YCTAaHOBNEHO, YTO MaKC/MMaslbHOe cofepKaHue
¢dnaBoHongos 2,1+0,15% pocTuraeTca npu COOTHOLLE-
Hum 1:30 u Bblwe n cHMxKaetca go 1,47 £0,1 % npu co-
oTHoweHun 1:10. OueBMAHO, YTO NPU HU3KUX COOTHO-
WeHMAX BO3HMKaeT 3aTPyAHEHHOCTb BbIXOAA BeELLeCTB,

Ta6nuua 2. Cerp)KaHMe d)EHOﬂbeIX N 3KCTPAKTUBHbIX coefVHEHN 1 NOKa3aTenv 30/IbHOCTU
B 3aBUCMOCTHN OT ¢paKI.|VIOHHOI'O cocTaBa

Table 2. Content of phenolic and extractive compounds and ash amount depending on fractions of raw material

CopepxaHue, %
Content, %
Pasmep yactuu, 3ona

) thl ®nasoHougb! I'KI.( ) Ash JKCTpaKTUBHbIE

Particle size, mm . Hydroxycinnamic HepacTBopumas BelwecTea

Flavonoids acids O6wan B 10%-m HCI Extractives

Total Insoluble in 10 % HCI

>5,0 0,79+0,09 0,61+0,04 8,5+0,68 0,72 +0,04 10,74 £0,75

3,0-5,0 1,58 +£0,14 1,26 0,10 11,8+1,02 1,02+ 0,07 1790+1,18

1,0-3,0 1,99+0,15 1,66 0,12 14,1+1,22 1,11 +£0,09 18,34 £1,27

0,5-1,0 3,56 +£0,33 2,24 +0,25 14,2+ 1,24 1,13+0,09 21,30+ 1,30

0,315-0,5 344+0,34 2,04+0,17 157+1,26 1,35+0,12 22,28+ 1,37

0,2-0,315 3,42£0,31 2,08+0,17 16,2+ 1,19 1,53+0,12 20,87 £ 1,11

0-0,2 2,02+0,27 1,69 +0,21 19,2+ 1,58 2,73+£0,14 13,81+£0,85

Tabnuua npefocTaBneHa aBTopamu
The table was provided by the authors
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PrcyHok npefocTtaBneH asTopamm
The figure was provided by the authors

PVICyHOK 1. 3aBMCMMOCTb coaepaHuna ¢HaBOHOIlIAOB N TMAPOKCUKOPUYHDbIX KUCNIOT OT KOHUEHTpauun 3TaHoOJ/la B
JKCTpareHTe

Figure 1. Dependence of flavonoids and hydroxycinnamic acids amount on the concentration of ethanol in the extractant

MOCKO/IbKY OuYeHb ObICTpO Ha rpaHuue da3 mexpgy Cbl-
pbeM 1 3KCTpareHToM BO3pacTaeT KoHueHTpauua. Obpa-
30BaBWMICA AndOY3MOHHDBIN CNOK NPEenATCTBYET aKTUB-
HOCTU MacCOOOMEHHbIX NpoLeccos [7].

Mo pe3ynbTaTtam 06pPabOTKM 3KCMEPUMEHTANbHbIX
JaHHbIX ONTVMK3aLMM TeMMepPaTypPHO-BPEMEHHOIO pe-
XVMMa 3KCTpaKkuum Obina nocTpoeHa Mofenb Macconepe-
HOCa BTOPOro nopsafka B UCCefyeMOM Aunana3oHe Ba-
pbMpOBaHMA TemnepaTypbl U BpemMeHW C UCMOosb30Ba-
HVeM MmeToda HaMMeHblwux KeagpaTos [9]. OnA nosbl-
LIEHWs1 YCTONYMBOCTA MOZENN K BJIMAHWIO BbIGPOCOB U
3KCMEePUMEHTAJIbHBIX MOrPeLIHOCTEN Obifla NMPUMeHeHa
pobacTHas perpeccus [14].

Y =3,098 + 0,236 - X, + 0,801 - X, -
~0,247 - X, - X,~ 0,171 - X2~ 0,104 - X2.

Mo nonyuyeHHon mopenu 6blna MOCTPOEHA NOBEpPX-
HOCTb OTK/MKA (PUCYHOK 2).

KoadpdpurumeHt petepmmHaumm (R?) coctasun 0,97, To
ecTb mofgenb onucbiBaeT 97 % Bapuauumn oTknvka. lNpo-
Bepka no kputepuio Ouiiepa nokasana OTCYTCTBUE CTa-
TUCTUYECKN 3HAUYMMOTO PaCXOXAEHWUA MexZy SKcnepu-
MEHTaNbHbIMU 1 pacyeTHbIMW 3HaveHuAMK (Npu p = 0,05),
yto cBUAeTenbcTBYyeT 00 ajekBaTHOCTU mopenw. [na
OLeHKN HOPMANbHOCTU pacnpefesnieHns OTKIOHEHUI ©
KOPPEKTHOCTN NMPUMEHEHNA MEeToAa HaMMEHbLUUX KBad-

o
[

3,0

£
3

2,0

®naBoHomabl, %
Flavonoids, %

n

PrcyHok npepocTaBneH asTopamm
The figure was provided by the authors

PucyHok 2. MoBepXHOCTb OTKAMKA MpU BapbupoBaHUU
TemnepaTtypbl M BpeMeHN

Figure 2. Response surface for varying temperature and
time

paToB Obifla OLEHeHa ero roMoCKefacTUYHOCTb, XapakK-
Tepu3ywas OAHOPOLHOCTb AWUCNEPCUN CNTyYaliHON
OLIMOKN perpeccnoHHon mopenn. OueHKa Obina npose-
ZeHa ¢ ncnonb3soBaHvem Q-Q-plot-tecta (prcyHok 3).
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PucyHok 3. Q-Q-plot Tect

Figure 3. Q-Q plot test

AHanmM3 oCTaTKOB MOKasan ux cflyyariHoe pacnpepe-
neHne OTHOCUTENIbHO HYNEBOro YPOBHA 6e3 BblparKkeH-
HOro TPeHAa, UTO CBMAETENbCTBYET O COGMIOAEHUN YCIIO-
BMA rOMOCKeAacTUYHOCTU. HopManbHbIli BepoATHOCT-
HbI rpadumk (Q-Q plot) npogemoHcTpupoBan 6an3ocTb
pacnpepeneHns OCTaTKOB K HOpPManbHOMY 3aKoHy. Cy-
LLIeCTBEHHbIX BbIOPOCOB U CUCTEMATMYECKMX OTKIOHe-
HWUIA He BbIBNEHO, YTO MOATBEPXKAAET KOPPEKTHOCTb U
YCTOMUYUBOCTb MOCTPOEHHON MOAESW.

3HayeHnsA KO3OOULMEHTOB MpPU JIMHENHBIX uneHax
MOKa3blBalOT, YTO TemnepaTypa (X)) okasbiBaeT cywlecT-
BEHHO 6onee BblpaeHHOe BNMAHUE Ha Bbixoh ¢naBo-
HOMJOB MO CPaBHEHMIO CO BpeMeHeM (X,). Ha pucyHke 4
npvBefeHbl 3aBUCUMOCTU cofiepaHua GraBoHONAOB OT
BPEMEHU SKCTPAKLMM NPY Pa3HbIX TemrepaTtypax.

EcTecTBeHHO, UTO MpY MOBbIWEHMM TemnepaTypbl
NPOUCXoANT YCKOPEHMe BCex CTaAui MaccornepeHoca,
YyTO MPUBOAUT K YBENINUYEHUIO CKOPOCTU W3BJIEUYEHMS.
OfHako Mpu OnNUTeNIbHOM BO3JEWNCTBUAM TeMnepatypbl U
BpEMEHW MPOoLeCcC NEPEXOAUT B PEXUM, OFpaHUYEHHbIN
BHYTpeHHen anddy3nen n paBHoBecmeMm cuctemol. [o-
nonHutenbHo npu 80-100 °C BO3MOXHO paspylueHune
KNETOYHbIX CTPYKTYP, UTO YCKOPSAET HauyasbHylo CTaguio
3KCTPaKLUMKN, HO OLHOBPEMEHHO MOXET CMocobCcTBOBaTb
Jerpagaumm TepmonabunbHbIX COeAUHEHMI.

Mpn AnUTeNnbHOM HarpeBe CKOPOCTb paspyLUeHuA
OTAEeNbHbIX KOMMOHEHTOB CTAaHOBUTCA COMOCTaBUMMOWN CO
CKOPOCTbIO VX M3BMIEUEHNA, UYTO NMPMBOAMT K CTabunmsa-
UMM U HE3HAUNTENTbHOMY CHUPKEHUIO KOHLIEHTpauumn B
W3BJIEYEHUU, YTO 1 HAOMIOLAETCS NPU yBEIMYEHUUN Bpe-

MEHW IKCTPAKUMU [0 3HAYeHWlA Gonee 45 MUH Npu Tem-
nepaTypax 3KcTpakuuu 6onee 80 °C. [onosnHuTeNbHOE
BANAHME MOFYT OKa3blBaTb Mpoueccbl peagcopbumn un
06pa3oBaHNA TPYAHOPACTBOPUMbIX KOMMIEKCOB C KOM-
MOHEHTaMM PaCTUTENbHOW MaTpULbl, TakXKe yMeHbLua-
lowme n3BnekaemocTb ¢pnasoHonaos [15].

Ha ocHOBaHWM MNONyYeHHbIX pPe3ynbTaTOB MOXHO
chopmynmMpoBaTb ONTMasibHble TeMMEePATypPHO-BpPeEMEH-
Hble MapaMeTpbl 3KCTpakuumn ¢GnaBoHOMAOB U3 TPaBbl
Echium vulgare L.: Temnepatypa — 80-100 °C, Bpema -
20-40 MUH.

B ontumanbHbIX pexmnmax 6bino npoBefeHO ucche-
[OBaHVe 3aBUCMMOCTU W3BNeKaemocTn ¢naBoHONLOB
OT UMC/a LMKIOB SKCTPAKLUUM U BbifIo YCTaHOBIIEHO, UTO
3a 4 uMKna [OCTMraeTcA MOJSIHAasA SKCTPaKUUA LeneBbixX
rpynn BAC. lMNpu 3Tom 3a ognH uukn nsBnekaetca 71,9 %,
3a gBa - 92,0 %, 3a Tpu - 98,5 %, N onTMManbHO NPOBO-
OWTb SKCTPaKLUMIO B ABA LMKIA, MOCKOJIbKY Takum obpa-
30M JocTuraetca Bbixoa 6onee 90 % BewWeCcTB U MUHK-
MU3NpYeTCa Nx TepMmmyeckan gerpagauus.

3aknoyeHue

Ha ocHOBaHWM MONyYeHHbIX pPe3ynbTaToB MOMHO
cbopmynupoBaTb ONTMManbHble TeXHOMOrnyeckme na-
pameTpbl 3KCTPaKUUn GeHONbHbIX COeAHEHUIN K3 Tpa-
Bbl Echium vulgare L.: $pakuMOHHbIN COCTaB CbipbA —
0,2-1 Mm, 3KcTpareHT — 40-70 % 3TaHON; COOTHOLIEHME
«Cblpbe —3KcTpareH™ — 1:30 — 1:50, uncno aKkcTpakuum —
2 umkna, TemnepaTypa — 80-100 °C, Bpemsa — 20-40 muH.
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Figure 4. Dependence of flavonoid amount on extraction time
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O BO3MO>KHOCTU NPeCcCOBaHNA PacTUTENIbHOIO CbipbA
KOpHen unkopua o6bikHoBeHHoro (Cichorium intybus L.)
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Peslome

BeepeHume. Mpobnema BblAENEHNA MUKPO- U HAHOYACTUL, MNAcTUKa (MMKpoMiacTuka) U3 GunbTp-nakeToB Npy NPUroToBIEHUN
HaCTOeB M OTBApOB M3 PACTUTENBHOTO Cbipbsl MpeAcTaBNAeT COOOM aKTyanbHYK MeAMKO-coumanbHyio 3agady. OgHum u3
NepCcneKkTUBHBIX PeLleHnli ABMAETCA OTKa3 OT GUIbTP-NAKeToB B MONb3y JO3MPOBAHHbIX GPUKETOB, MOJyYEHHbIX METOAOM
NPAMOro NPeccoBaHUA PacTUTENbHOMO CbipbA.

Llenb. YcTaHOBWTb ONTMMasnbHbIA fMana3oH [aBfEeHWA MPeCccoBaHWA WM3MeNbYeHHbIX KOPHEW LMKOPUSA OObIKHOBEHHOMO
(Cichorium intybus L.), o6ecneurBaiowmii NosiyyeHne TEXHONOTMYHON NPOAYKUNW, MPUrOAHOW NS NMPUMEHEHMWA B NMULLEBON U
bapmaLeBTUYECKON MPOMbILLIEHHOCTU.

Matepuanbl u metoapbl. ViccnegoBanu Tpy dpakuum n3menbyeHHbIX KOpHel uukopua obbikHoBeHHoro (Cichorium intybus L.)
(c pasmepom yactuy 500-1000, 180-250 1 50-100 MKMm). NpoBOANAN KOMMNEKCHYI0 papMaLeBTUKO-TEXHOIOTMYECKYIO OLEHKY
CbipbA (HacbIMHaA NAOTHOCTb, CbINyYeCTb, BAaXHOCTb U Ap.). bprkeTbl maccon 100 Mr monyyanu nNpuw AaBfieHUM NPeccoBaHuA
oT 31 go 311 MlMa. OnAa aHanu3a npeccyemocTn mcrnonb3oanu metog SeDeM, ypaBHeHua Xekkena n KasakuTbl. OueHnBanm
NPOYHOCTb GPUKETOB 1 BPEMSA NX pacnafaeMoCTy B BOLE OUNLLEHHON CBEXENPOKNNAUYEHON.

Pesynbratbl n o6cyxpaeHue. ViHaekc xopouwero npeccoBaHusa (GCl) no metogy SeDeM 6bin HUXe NOpPoroBoro 3HauveHus (5,0)
Aana Bcex dpakuuii, ogHako KpynHasa ¢pakuma (500-1000 mkm) nokasana Hawnyylwmii pesynbrat (4,55). C nomolyblo Mogenen
Xekkena n KaBakuTbl YCTaHOBJIEHbl OMNTUMasbHble AMana3oHbl AaBNeHWA NPeCccoBaHuA ANA Kaxgon oépakuuun. na Hambonee
ONTMMANIbHON MO TEXHOMOrMYeckMM nokaszatenam é¢pakumm 500-1000 MKM 3TOT AmanasoH coctasun 0,687-222,2 MMa.
3KCneprMeHTaNbHO YCTaHOBNEHO, UTo AaBneHne 30 MMa sBnAeTcA onTMManbHbIM, 06ecneymBas NOMyYeHNEe NPOYHbIX OPUKETOB
C BpeMeHeM pacnafjaeMoCTy B BOAE OUMLLEHHO CBEXENPOKUNAYEHON MeHee 60 ¢, UTo NpremnemMo Ansa noTpebutens.
3aknioueHue. YCTaHOB/IEHO, YTO OMTUMANbHOW ANA 6pUKeTMPOBaHUA ABRsAeTCA ¢paKuMA YacTuL M3MEeNbYEHHbIX KOPHeN
unkopmua obbikHoBeHHoro (Cichorium intybus L.) pa3mepom 500-1000 mkM. OnTmmanbHOe fAaBfieHMe MpeccoBaHuA AnA
nonyyeHns GPMKETOB, ObICTPO pacnafalolmnXcA B BOAE OUYMLLEHHONW CBeEXemnpoKunadyeHon, coctasnAet 30 MMa. M3menbueHHble
KOpPHU unKopusi obbikHoBeHHoro (Cichorium intybus L.) MoOryt BbICTYynaTb B KayeCTBe€ TEXHONOIMYECKOTrOo KOMMOHEHT],
YNyyLLaloLero CbinyyecTb, B COCTaBe KOMOMHNPOBaHHBIX PacTUTENbHbIX COOPOB ANA 6PNKETMPOBAHUS.

KnioueBble cnoBa: KOpHM LMKOPUA OObIKHOBEHHOTO, NPECCOBaHNE PacTUTENIbHOTO CbipbfA, BpMKETUPOBaHME PACTUTENBHOMO
Cblpbs, TABNETKM 13 PACTUTENBHOTO CbiPbA, TABNETKN U3 PACTEHUIA, MUKPOMNACTUK, BPUKETbI U3 PacTUTENBbHOTO Cbipbs, SeDeM

KoHPNUKT nHTepecoB. ABTOpbI AeKNapupyioT OTCYTCTBUE ABHbIX M MOTEHUMaNbHbIX KOHPAUKTOB WHTEPECOB, CBA3AaHHbIX C
ny6nvKaumen HacTosLLe CTaTby.
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Abstract

Introduction. The release of micro- and nanoplastic particles (microplastics) from filter bags during the preparation of
infusions and decoctions from plant materials is a relevant medical and social problem. One promising solution is to replace
filter bags with dosed briquettes obtained by direct compression of plant materials.

Aim. To establish the optimal pressure range for compressing ground Cichorium intybus L. roots, ensuring the production
of a technological product suitable for use in the food and pharmaceutical industries.

Materials and methods. Three fractions of ground Cichorium intybus L. roots (with particle sizes of 500-1000, 180-250,
and 50-100 um) were studied. A comprehensive pharmaceutical-technological assessment of the raw material was carried out
(bulk density, flowability, moisture content, etc.). Briquettes weighing 100 mg were obtained at compression pressures ranging
from 31 to 311 MPa. The SeDeM method, Heckel and Kawakita equations were used to analyze compressibility. Briquette
strength and disintegration time in freshly boiled purified water were evaluated.

Results and discussion. The Good Compression Index (GCl) according to the SeDeM method was below the threshold value (5.0)
for all fractions; however, the coarse fraction (500-1000 um) showed the best result (4.55). Using Heckel and Kawakita
models, optimal compression pressure ranges for each fraction were established. For the most technologically optimal fraction
of 500-1000 pm, this range was 0.687-222.2 MPa. It was experimentally determined that a pressure of 30 MPa is optimal,
ensuring the production of strong briquettes with a disintegration time in freshly boiled purified water of less than 60 seconds,
which is acceptable for the consumer.

Conclusion. It was established that the optimal fraction for briquetting is ground Cichorium intybus L. roots with a particle size
of 500-1000 pm. The optimal compression pressure for obtaining rapidly disintegrating briquettes in freshly boiled purified
water is 30 MPa. Ground Cichorium intybus L. roots can serve as a technological component to improve flowability in
combined herbal mixtures intended for briquetting.

Keywords: Cichorium intybus L. roots, herbal raw material compaction, herbal material briquetting, compressed herbal
tablets, plant-derived tablets, microplastics, herbal briquettes, SeDeM expert system
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BeedeHue

Bbl,qeneHme MMKPO- M HaHoYacTuL MnacTuka
(MUKponnacTmk — TepMUH BBeAeH TOMMCOHOM
B 2004 rogy [7]) npn NpuUroToBneHNUM HacToOeB M OTBa-
POB 13 PACTUTENIbHOTO CbipbA (Yal, NEKAPCTBEHHbIE pac-
TeHus), pachacoBaHHOro B GUbTP-NaKeTbl (CUHTETUYe-
CKMe W Uennono3Hble), ABNAETCA MeAULUMHCKOW N couun-
anbHol npobnemoin’ [2, 4-6], KOTOPOW AKTUBHO 3aHMMa-
I0TCA pasfMyHble McClefoBaTenn B nocnegHue 15 ner.
Mo paHHbIM nnatdopmbl PubMed, KonmyecTBO HayuHbIX
nybnvkauuin no 3anpocy «microplastics» HauMHaeT pacTu
€ 2012 roga (16 nybnukauwmin) n gocturaet 4996 nybnu-
Kauuw B 2025 rogy>.

HecmoTpa Ha TO YTO HayuyHble JaHHble O KIVHWYe-
CKOM 3HayeHWV MUKPOMMACTMKa PasHATCA U HET OfHO-
3HaUHbIX JaHHbIX O HebnaronpMATHOM BO3AENCTBUU Ha
OpraHusm uenoseka [6, 8], MpuHUMN 6e30nmacHOCTN W”
3p0poBbecbepexeHna 06A3bIBaeT HayyHoe coobLecT-
BO OCYLECTBATb LWArn K peleHnio AaHHOW MoTeHuu-
anbHoOW npobnembl. 3T NPUHLMMNbI COMNAcyTCA C Mna-
HOM MeponpUATUA (JOPOXHOW KapToi) HaunmoHanbHOM
TexHonornyeckon uHmymnatmebl (OK HTU) «XencHeT» go
2035 r., yTBepXAeHHbIM pelueHnem npesmauyma Cose-
Ta npu [lpe3ugeHte Poccuiickon Pepepaumn no mo-
JepHM3aunm SKOHOMUKA U WUHHOBALMOHHOMY pa3BU-
Tmio Poccunm 20.12.2016 v nognucaHHbIM nNpegcefaTe-
nem npasutenbctea [.A. Megsegesbim 29.12.2016 roga,
roe OfHMM M3 OCHOBHbIX HaMpaBneHU peanu3auun ABNMs-
eTCA NpeBeHTMBHaA meamumHal.

PactntenbHoe cbipbe pocchinbio (aHrpo) AnAa npu-
rOTOBNEHUA BOAHbLIX W3BMEYEHUN (Yan, HACcToW, OTBapbl)
obnagaer pAfoOM HeAOCTaTKOB: HETOYHOCTBIO [103UPOBa-
HWUSA, HeyaoOCTBOM MCMONb30BaHUS B MyTELWECTBUAX U
Ip., KOTOpble CHMXaT noTpebutenbckuin nHtepec. Mo-
Tpebutenbckoe NPevMyLLeCTBO PaCTUTENbHOIO CbipbsA
B QUIbTP-MAKeTax 3aK/loyaeTcs B TOYHOM [O3MPOBKE
(06bluHO 1,5-2,0 T pacTUTENbHOrO CbipbA), MpPOCTOTE
NPUroToBneHnsa HanuTtka. OfgHAKoO U B 3TOM Cillyyae BO3-

' HaunoHanbHasa TexHonormyeckaa WHuUMaTMBa «Xenc-
Het». [octynHo no: https://minzdrav.gov.ru/ministry/61/23/
stranitsa-967/natsionalnaya-tehnologicheskaya-initsiativa-
helsnet Ccbinka akTnBHa Ha 12.01.2026.

2National Library of Medicine. Available at: https:/
pubmed.ncbi.nlm.nih.gov/?term=microplastics&sort=pubdate&
timeline=expanded Accessed: 12.01.2026.

HUKaeT pag npobnem (BblgeneHne MUKPO- M HaHOYACTML,
nnacTrKa), KoTopble TPeOYIOT NONOXKUTENBHOMO PeLLEHNA.

Taknm 06pa3om, BO3HMKAET HeOOXOAUMOCTb paspa-
6OTKM TEXHONOTMYECKOro NMOAXOAa K MOJSIyYeHUIo [03u-
pOBaHHOWM (GOPMbl PACTUTENBHOIO Cbipbs, KoTopas 6y-
JeT obnagatb NOTPeOUTENbCKUMM MPENMYLLECTBAMU, HO
He OyneT cofep<aTb GpUNbTP-MaKeTa, KOTOPbIV Bblaenaer
MUKPOMAACTUK B HACTOWN UK Yan.

OOHVM 13 BapWAHTOB peLleHns AaHHOWN npobnembl
MOXeT ObITb MoNyyeHne BPUKETOB PaCTUTENILHOMO CbipbsA
nyTeM NPeccoBaHUs (QHANOrMYHO TabNEeTMPOBAHMIO).

B kauectBe oObEKTa MCCiefoOBaHWA BblOpanu pac-
TUTENIbHOE Cblpbe — KOPHU LUKOPUA OObIKHOBEHHOIO
(Cichorium intybus L.), ncnonb3yemoro Kak B MULLEBOW,
TaK 1 B papMaLieBTUYECKON MPOMbILLIIEHHOCTH.

Llenb nccnegoBaHnA — yCTaHOBUTb OMTUMAasbHbIN
[Vana3oH [aBNneHUs NpPeccoBaHus TabneTok (bprkeToB)
KopHel umkopua obbikHoBeHHoro (Cichorium intybus L.),
obecneyrBalLWMI NONyYEHNE TEXHONIOTMUYHON MpPOAYK-
unn, NPUroaHoON AnA NPUMeHeHNA B NULEBON U dapma-
LIeBTMYECKON NPOMBILLSIEHHOCTH.

Mamepuansi u memoool

Mamepuanei

3aroToBKa pacTUTeSIbHOro CbipbA: YOOPKY KOpHeNn
umkopusa (Cichorium intybus L.), BblpalleHHbIX Ha
onbiTHOM none OIBHY BWJIAP B 2025 r., npoBoannu B
Il pekaje ceHTAOPA B Cyxylo Temnyw norogy Ao HacTy-
nneHna 3aMopo3KoB. [ocne BbIKOMKN W yAaneHusa Hag-
3eMHOW 4YacCTV KOPHW OuMLLanm pykamm OT KOMbeB 3eM-
NN W1 B3BELIMBANW C TOYHOCTbIO 1 . KOpHM NpombiBa-
NN XONOAHOW BOAOW, Hape3anu Ha 4YacTu TONWMUHON 3—
5mm un Bbicywmsanu npu 60 °C 4O OCTaTOYHOW BRaxHoO-
CTu He 6onee 14 %.

Cbipbe M3Menbyanu Ha nabopaTopHoOW MenbHuue
(M3M-1, PoccunA) n npocemanun yepes cuta C pPasfinyHbIM
pa3mepom fAveeK. [nsa skcnepumeHTa Bblbpanu cnepyto-
wue ppakumm:

1) 500-1000 MKM — TpaAnLMOHHO mMcnonb3yemas ppak-
UMA pPacTUTENIbHOMO CbipbA  (HVKHUIM  AMana3oH)
(O®C.1.4.1.0018 «HacToun 1 oTBapbI»);

2) 180-250 MKM - ¢pakumsa, Ha KOTOPOWM coXpaHAeT-
CA ONTMManbHaa BO3MOXKHOCTb MUKPOCKOMUYECKOMN
MAEHTUPUKALMM PacTUTENBHOIO CbipbA [3];

3) 50-100 MmKM - nbineBugHasa Gpakuma cbipba.
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Memoow!
O®apmayesmuko-mexHosio2udeckue Memoobl

1. OueHKy HacbInHOW nnoTHocTU (0o ynnotHeHua (Bulk
Density) — nanee Da, dopmyna 1; nocne ynnoTHeHus
(Tapped Density) — panee Dc, dopmyna 2) nposogu-
nn no OMC.1.4.2.0024 «HacbinHaa NAOTHOCTb U MIOT-
HOCTb MOC/IE YMJIOTHEHMA» HA TecTepe HACbIMHOWN
nnotHoctn ETD-10 npu (250 + 15) COCKOKOB/MUH C
BblcoTbl (3+0,2) mm (Electrolab, MHawna). PaccunTtol-
Banu UHAeKCbl XaycHepa (Hausner Index ratio — pa-
nee IH, dopmyna 3) n Kappa (Carr Index — panee IC,
dopmyna 4), a TakKe MEXYACTUYHYIO MOPUCTOCTb
(Inter-particle Porosity — panee le, dopmyna 5).

m
Da = K (1

a

rae Da — HacbiMHaA NAOTHOCTb A0 YMIOTHEHWA, r/Mn;
m — macca obpasug, r; V, - obbem 0bpasua [o ynioTHe-
HUA, M.

m

"2

C

roe Dc — HacbinHasa NAOTHOCTb MOCe YMIOTHEHNA, I/MI;
m — macca obpasua, T; V. - obbem obpasua nocne ynnot-
HeHusA, M.

Dc
Da
rgoe IH - nHaekc XaycHepa.
Ic=100-2¢=29, (4)
Dc

roe IC — nHpekc Kappa (koaddrumeHT cKnmaemocTn).

Dc—Da
le=——,
Dc-Da
rae le - mexuyacTnyHaa NOPUCTOCTb.
2. OueHky cbinyyectn (Powder Flow — panee t) n yrna
ecTecTBEHHOro oTkoca (Angle of Repose — panee
a) nposogmnn no OMC.1.4.2.0016 «Cbiny4yecTb no-
POLLIKOB» Ha PYy4YHOM TecTepe ANA U3MepeHua Cbl-
nyuyectn EFT-01 (Electrolab, iHgnA). Tn BOpOHKKM -
O6yHKep, AnameTp BbIMYCKHOIO OTBEpPCTUA — 25 Mm,
15 Mmm, 10 MM, Npu NpoBeaAeHN UCMbITaHUA BUOpa-

UuA He gonyckanach.

3. TMNpeccoBaHue 6pPUKeTOB MPOBOAWIN HA PYUYHOM
TabnetouHom npecce MPr-1-50 (BHWP, Poccua) npu
pasnMyHOM AaBneHun npeccoBaHuA. OuameTtp mat-
pv4YHOro oTeepcTma — 6 MM, Macca cbipba — 100 mr.
HanoxeHne paBneHua Npov3BOAWAN C OQUHAKOBOW
ckopocTbto oT 31 go 311 MIla, Bbligep»<nBasa ero B

TeyeHue 15 c. bpukeTbl octaBnann Ha 60 MUH AnA
oCyllecTBneHNA npouecca penakcaumm [1], nocne
yero M3yyanu pasnnyHble GpapmaLeBTUKO-TEXHONO-
rmyeckre nokasarenu.

4, lcnbiTaHVe MPOYHOCTM Tab6neToK Ha paspaBnu-
BaHue nposogunm no OMC.1.1.1.0017 «[poyHOCTb
TabneTok Ha pasgaBiMBaHME» Ha TecTepe MPOYHO-
¢t PTB 420 (Pharma Test, lepmaHus).

5. MexaHun4ecKylo NPOYHOCTb GPUKETOB NPOBepPANU
nytem cBob6oOAHOro nafieHnsa ¢ BbicOTbl 1 M Ha gepe-
BAHHYI0O NOBEPXHOCTb. BpuKeT cumtanm JocTaToOuHO
NPOYHbIM B Cllyyae OTCYTCTBUA BUAMMbIX CKOMOB U
pa3pyweHus Gopmbl.

6. OueHKy pacnagjaeMocTu 6pMKeTOB pacTUTENbHO-
ro cbipbs MPOBOAWAM NyTEM MOMELLEHUA B BOAY
ouNLLeHHYo cBexernpokunayeHHyto (100 °C) n ¢uk-
caumMm BpPEeMeHM MOSHOWM pacnafjaemoctn (OecTpyk-
uuu) dopmbl.

7. OnpepfeneHvie BRaXXHOCTU NPOBOAWIN Ha Brarome-
pe BecoBom ML-50 (A&D, AnoHusa) no OMC.1.5.3.0007.

8. TurpockonuuHocTb onpegenany no OOC.1.1.0042.

9. OnpepeneHve ¢ppakLMOHHOrO cocTaBa MpPOBOAU-
nm no OMC.1.4.2.0032 «CnToBOI aHanu3» C KOMM-
nekTom ¢dapmaKkonemnHbix CuUT (pasmep svYeek -
1000 mkm, 500 mkm, 315 mMkm, 200 mkm, 100 MKMm,
50 mkm) (OO0 «KpadT1», Poccus).

10. ACTUHHYI0 NIOTHOCTb YCTaHaBMBanAy MeTOAOM Bbl-
TECHEHNA KUOKOCTM C MCMOJSIb30BaHMEM HeCMellu-
Batowleroca pacteoputena (rekcaH, OO0 «AJlbJO-
CA», Poccus) [1].

Mamemamuyeckue memoosl

SeDeM expert system

MeTog 3akniouaetca B SKCMNEPUMEHTaNbHOW OLeH-
Ke 12 TexHOnormyeckux rokasaTtesieil cbinyyero mMaTtepu-
ana, ux npeobpasoBaHun B paanycbl SeDeM-guarpamm
€O 3HayeHvem oT 0 go 10, N0 KOTOPbIM PAaCCUYUTbIBAIOT-
ca 5 ¢paKkTopoB 1 MHAEKC xopouwero npeccoaHua (GCI),
XapakTepu3youe NpUrogHOCTb Cbilyyero matepuana
AnA npamoro npeccoaHuA (tabnuua 1) [9].

B HacTosen paboTe 6bIM NCKNIOUYEHDBI TaKne TeXHO-
normyeckmne napameTpbl, Kak coflepXaHne YacTul MeHee
50 MKM U UHJEKC FOMOFeHHOCTW, MOCKONbKY ANA nlyye-
HUA BblGpaHbl N30UPOBaHHbIE GPAKLMM U3MENIbYEHHO-
ro Cblpbs.

OnA oueHKM MPUrogHOCTV MOpOLWKa AN MPAMOro
MpeccoBaHNA PacCYMTbIBAOT CliefytoLme NHAEKChI.

1. MapameTtpuuecknn nHpekc (Parameter Index, IP):

_n°P=5

P
n°Pt

(6)

roe n°P=5 — KONMUYECTBO MapameTpPoB C paguycom =5;
n°Pt — KONMUECTBO MCCNEeyeMbIX MapaMeTPOB.

30

Fep6apuym. 2026.T. 3, N° 3
Herbarium. 2026. V. 3, No. 3



TexHonozus pumonpenapamoe

Herbal medicine technology

Ta6nuua 1. TexHonornyeckmne napaMmeTpbl M CNOocobbl X Nnpeo6pasoBaHuA B paanycbl SeDeM

Table 1. Technological parameters and the corresponding conversion formulas for calculating SeDeM radii
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S = 2 oo E'o c=
< ] 4 IXE Y E Y]
- g S [N E ] =950
g a Q. < Qwn © o
™ c 8 g_ wv
i wi
HacbinHas nnoTHOCTb
[10 yNJI0THeHnA Da r/mn Da =m/Va* 0-1r/mn 10v
O6bemHbiii paktop, ID | Bulk Density
Dimension, ID HacbinHasa nnoTHOCTb nocne
YyNNOTHEHWA Dc r/mn Dc=m/Vc* 0-1r/mn 10v
Tapped Density
M
SKUACTIITNAA MOPACTOCTE | g - | le=(Dc-Da)/(Dc-Da) | 0,0-1,2 10v/1,2
Inter-particle Porosity
CxumaemocTb, IC MHpekc Kappa o _ o
Compressibility, IC Carr Index IC % IC=(Dc-Da)/(Dc-100) | 0,0-50,0 % v/
HpeccyeMOCTb Icd H SKCNepyMeHTanbHo 0,0-200,0 H v/20
Cohesion Index experimentally
Vinaekc Xaycepa H - IH = Dc/Da 3-1 (30-10v)/2
Hausner Index ratio
Coinysecrs, IF Yron ectecTBEHHOro 0TKOCa
Flowability / Powder a ° tga=h/r* 50-0° 10—~(v/5)
Flow. IF Angle of Repose
CbinyyecTb i c 3KCNepUMeHTanbHO 20-0¢ 10-(v/2)
Powder Flow experimentally
BnaxHocTb %LoD / o 3KCNepuMeHTanbHO 10-0 % 10-(10v/2,5)
YcronumeocTy, IS Loss on Drying %HR ° experimentally ? !
Stability, IS
y rI/II'pOCKOI'II./IL.IHOCTb 9%H % 3KCNepyMeHTanbHo 20-0% 10-(v/2)
Hygroscopicity experimentally
CopepKaHue yactTuy meHee SKCIEDUMEHTANBHO
50 MKM 9%Pf % pn 50-0% 10-(v/5)
[losnposaHue, IDos . experimentally
Particles <50 um
Dosage, IDos MNHAeKc roMmoreHHOCTU
A . 10 - 10 =Fm/100 + AFmn? 0-2-107 (5-109)v
Homogeneity Index

Tabnuua npefocTaBneHa aBTopamm
The table was provided by the authors

2. MapameTtpuyeckuin uHgekc npoéduna (Parameter Profile

Index, IPP):

D
IPP=-S—,
n-Pt

(7)

rAe r, — 3HayeHUA pPajuycoB U3yyaemblX MapPaMeTpPOB;
n°Pt — KONMYECTBO NCCIIEQYEMbIX MAPAMETPOB.
3. WHpekc xopowero npeccoBaHua (Good Compression

Index, GCl):

GCl=IPP-f,

roe f — dakTop HagexHocTu (reliability factor).

8)

Maktop HagexHoctu (f) npsAmMo nponopuuroHaneH
KONMMYecTBY YUMTbIBaeMbIX MapameTpoB. TeopeTuyecku
npu yyete 6eCKOHEYHOro KonuyectBa NapaMeTpoB rpa-
dVK pomKkeH MpuHATL GOpPMY Kpyra M UMeTb MaKCu-
ManbHO BO3MOXHYIO Mnowaab, npu 3Tom akTop Ha-
OEeXHOCTW ByaeT paBeH 1. B peanbHOCTM Mpu yuyeTe n
napameTpoB rpaduk npuobpetaetr GopmMmy npaBUiIbHO-

ro Nn-yroJibHMKa.

Ansa pacueTa dakTopa HageXHOCTU KCMNONb30BaNM
dopmynbl nnowapen Kpyra v MNpPaBUIBHOTO MHOTO-

yronbHuKa.
Mnowapb Kpyra:

S=

Fep6apuym. 2026.T. 3, N° 3
Herbarium. 2026. V. 3, No. 3

31



TexHo/102usA humonpenapamos
Herbal medicine technology

Mnowapp NpPaBUJIbHOIO N-yrojibHMKa:

S, :le-n-sin360 , (10)
2 n

roe R — pagnyc onmcaHHOWM OKPYXHOCTW; N — KONnYecT-
BO YI/OB.

MpupaBHuBas nnowaab Kpyra (S) K ¢daktopy Ha-
gexHoctu (f), nonyyaem, uto S 6ypet pasHa 1. Torga u3
dopmynbl 9 cnepyet, yto R?*=1/n. lopactaBnaa R? B
ypaBHeHWe niowaan MNpaBUIbHOIO n-yronbHuKa (dbop-
myna 10), BbiBogum Gopmyny ana bluncieHuna dakropa
HafEeXHOCTU A1A N YUYMTbIBaEMbIX NapameTpoB (popmy-
na 11 v pucyHok 1):

f:l~n~sin360 , (11
2% n

rAe n — KoMUecTBO YUMTbIBaeMbIX NapaMeTpoB.

SeDeM-gmnarpamMmMbl CTPOMAN U MaTeMaTUYecKn ob-
pabaTtbiBanv C UCNONb30BaHMEM MPOrpamMmMHOro obec-
neyenus MS Office Excel 2021.

Mooenb Xexkkens

Mogenb Xekkens, onucbiBaemasa ypaBHeHuem (12),
[JaeT BO3MOXHOCTb MpOaHaNn3MpoBaTb B3aMMOCBA3b
MeXIY NMPUIOKEHHbIM JaBNIEHUEM W MOPUCTOCTbIO Cpec-
COBAHHbIX OPUKETOB.

nl:kP+A. (12)
E

AHanu3 nuHemHOro yuyactka rpaduka (3aBUCUMOCTb
In(1/E) oT cunbl npeccoBaHust P) faeT NOHUMaHMe NnoBe-
JeHna yacTuy B npouecce npeccoBaHusA. BoigenaoT Tpu
OCHOBHbIX 3Tana: Ha MepBOW CTaguMy NPOUCXOAUT B OC-
HOBHOM rMepeMeLleHe 1 nepeyrnakoBka YacTul; Ha BTO-
poi — HeobpaTmas nyacTnyeckas gepopmaums; Ha Tpe-
Tbeli cTagnMun — paspylleHune (PpparmeHTauma) Yactuy, nog
JencTBMEeM SKCTPeMasbHbIX Harpy3ok [1].

Ana noctpoeHua rpaduka Xekkensa HeobxogMmo
npou3BecTn pacyeTbl o popmynam 13 n 14:

D — pCM
Puer.

/ (13)

rae D — oTHocuTenbHas MAOTHOCTb; P, — OTHOCWTENb-
HaA MIOTHOCTb CMPeCccOoBaHHOrO MaTepuana, r/Mm; P, —
WCTVHHAA NIOTHOCTb MOPOLLKA, /M.

E=1-D, (14)

roe E - nopucroctb.

3aBucmumoctb In(1/E) ot P cTpounn n maTemaTuye-
CK/n obpabaTbiBann C MCMNOJSIb30BaHMEM MPOrPaMMHOro
obecneuenunsa MS Office Excel 2021.

Mooenb Kasakumel

Mopgenb KaBakuTbl, ONUCbIBAIOLAA YMeEHbLUEHVE 06b-
ema npeccyemoro Matepuana (mopolika) npu cxatuu,
npeacrasfneHa ypasHeHuem 15 [10]:

+

N| o
Q|

ﬁ, (15)
roe P — npunoxeHHoe paBneHue, MIa; C — cTeneHb
YMeHbLIeHUsi obbemMa MOpPOLWKa; d U b — KOHCTaHTHI,
roe a NpeacTaBiseT MAaKCMMAJIbHYIO CTeMeHb CKaTus, a
1/b(P) - naBneHvie, Heobxoanmoe ANA [OCTUXKEHWA NO-
POLUKOM MONIOBVHbI MaKCUMANIbHOTO YMeHbLUeHUsi 06b-
ema (nnu a/2) (ypaBHeHue 16).

C_VO_VP_ a-b-P (17)
V, (1+b-P)

rae V, — HavasnbHbll 06beM MOpOLIKa, MIT; Vp - obbem
nopolLuKa (bprkeTta/TabneTkun) npu gasneHun P, mn.

m
V. = Tabn. , (1 8)
°" Da

rne Da - HacbinHaA NIOTHOCTb A0 YyJIOTHeHuA, r/mn.

2

d
Vp:TE'T'h, (19)

roe d — onameTp TabneTKy Npu KOHKPETHOM 3HauyeHuun
P, cm; h — BblcoTa TabNeTKM NP KOHKPETHOM 3HAauYyeHUn
P, cm.

3aBucumoctb P/C ot P cTponnu n matemaTnyecku
obpabaTbiBaN C MOMOLLbI MPOrpPaMMHOro obecneye-
Hust MS Office Excel 2021.

Pe3ynemamel u o6¢cy«o0eHue

MonyyeHHble pe3ynbTaTbl papmaLeBTNKO-TEXHONO-
rMyeckux nokasartesniell pPasfinuHbiX GpPakuuin namenb-
YEeHHbIX KOpPHeln umkopua obbikHoBeHHoro (Cichorium
intybus L.) npeacTtaBneHbl B Tabnuue 2.

OueHnnn NpUrogHOCTb K MNPAMOMY MPECCOBaHUIO
pa3NnyHbIX GPaKUMA M3MeNbUYEHHbIX KOPHEN UMKopus
06blkHOBeHHoro (Cichorium intybus L.) ¢ nomolyblo me-
Topa SeDeM (pucyHok 1).

NHpekc xopolero npeccoanusa (GCl) gna Bcex 06-
pa3uoB MeHee 5, UTO yKa3blBaeT Ha TeXHONoruyeckue
CJIOXKHOCTM, KOTOPble MOTYT BO3HUKHYTb MPW UCMOMb30-
BaHUU TaKMX MOPOLLKOB A/1A NPeCccoBaHUs.

Qakropbl SeDeM-gmnarpamm npefctaBneHbl Ha pu-
CYHKe 2.
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Ta6bnuua 2. DapmaLeBTUKO-TEXHONIOrMYECKNe NoKasaTenu pasiniyHbix ppakuyuin
nsmenbyeHHbIX KOpHell yuKopua o6bikHoBeHHoro (Cichorium intybus L.)

Table 2. Pharmaceutical-technological parameters of different fractions of ground Cichorium intybus L. roots

Opakunm KopHen yuKopunsa o6bikHoBeHHoro (Cichorium intybus L.), MKm
Mokasarenb Fractions of Cichorium intybus L. roots, pm
Parameter

500-1000 180-250 50-100
HaCbII'IHaﬂV NAOTHOCTb [0 YMIOTHEHWS, /M 0,461 + 0,002 0,350 + 0,001 0,285 + 0,001
Bulk Density, g/mL
HacbinHas MAOTHOCTb MOCNe yNNOTHEHNA, r/mn 0,562 £ 0,001 0,427 + 0,000 0,394 + 0,001
Tapped Density, g/mL
Menxuactunnas nopucrocts 0,389 + 0,000 0,514 + 0,000 0,966 + 0,000
Inter-particle Porosity

[0
Wpexc Kappa, % 17,92 + 0,21 18,00+ 0,13 27,55 + 0,34
Carr Index, %
Mpeccyemocts, H 1048+ 3,6 82,5+4,9 97,5 +3,7
Cohesion Index, N
WHpekc Xaycnepa 1,22 £0,00 1,22 0,00 1,38 +0,02
Hausner Index ratio
o
Yron ectecTBeHHOro 0TKOCa, rpag (°) 28,42 +0,33 28,66 + 0,46 28,71 +0,79
Angle of Repose, deg (°)
CbinyyecTb, ¢/100 T
Powder Flow, s/100 g
10 Mmm 13,01 £0,42 21,30+ 2,46 39,49 £ 441
10 mm
15 Mm 6,21 +£0,50 9,97 £0,32 16,39+ 1,47
15 mm
25 Mm 2,58+0,33 5,22+0,32 7,94+0,71
25 mm
0,
Bna)KHOCTb,' % 6,3+ 0,0 6,8+ 0,0 7,0+0,0
Loss on Drying, %
0

furpockonuuRocTs, 9% 142403 159402 163403
Hygroscopicity, %

Tabnuua npepocTaBneHa aBTopamm
The table was provided by the authors

YcTaHOBWAWM, UYTO NO Mepe YMeHbLUeHWA pa3mepa
YacTUL PaCTUTENbHOIO CbiPbA KOPHEW LMKOpUsA OObIK-
HoBeHHoro (Cichorium intybus L. ymeHbluaeTca 06b-
eMHbI $aKTop, CbiNyYecTb U YCTOMUYMBOCTb, a TaKXe
YBENNYMBAETCA CKMMAeMOoCTb. Hanbonbline 3HaueHus
4nAa Bcex Gpakumin n3MenbUeHHbIX KOPHel LMKopus
o6blkHOBeHHoro (Cichorium intybus L) vmeet daktop
CbiNyyecTn, YTO MO3BOJNIAET UCMONb30BaTb WX B COCTa-
Be pacTuTesibHbIX COOPOB AN MOBbIWEHUA CbiNyyecTu
BCen cMmecu. VIHOeKc xopoluero npeccoBaHMA UMeeT Ba-
PVATUBHOCTb, YBENMYEHMEe MoKa3aTena AnAa Menkomn
dpaKkuumn cBsi3aHO C MOBbIWEHUEM ¢paKTopa CKUMaeMO-
CTW 3a CYET POCTa 3HAUEHUA MEXKUYACTMYHOWN NOPUCTOCTU.

OueHnnun npeccyemocTb OpPUKETOB K3 U3MeNbYeH-
HbIX KOpHeW LmKopusa obbikHoBeHHoro (Cichorium inty-
bus L.). Ha ocHOBaHWMM NONy4YeHHbIX AaHHbIX MOCTPOU-

nn KpuBble Xekkena (pucyHok 3, A) n Kaakutbl (pucy-
HOK 3, b).

3HaueHna Ko3d ULMEHTOB ypaBHeHUIN XeKKensa u
KaBakutbl gns pasnuuHbix Gppakumil KOpHen LuKopus
obbikHoBeHHoro (Cichorium intybus L.) npepctaBneHbl
B Tabnuue 3.

YctaHoBWAW, UTO ANnA dpakumym U3MesibUYeHHbIX KOp-
Hell yukopusi obbikHoBeHHOTro (Cichorium intybus L.)
500-1000 MKM oONTMManbHbIN AMana3oH npeccoBa-
Hus — 0,687-222,2 MMa, ans ¢pakummn 180-250 MKM —
0,700-158,7 MMa, agna ¢pakumm 50-100 mkm - 0,703-
147,17 MMa. BbiABNAN ymeHblleHMe BepxHero Aasrne-
HMA NPeccoBaHWA C YMeHblueHNeM pa3mepa dpakuuii
cblpbA.

BHewHWin BMA MONy4YeHHbIX OPUKETOB CbipbA KOp-
Hel LmKopusa obblikHoBeHHOro (Cichorium intybus L.) pas-
HbIX GPaKUMIA, MOMYYEHHBbIX MPY Pas3IMYHOM LaBNEHUU
npeccoBaHnA, NPeACTaBNeH Ha PUCYHKaxX 4—6.

Fep6apuym. 2026.T. 3, N° 3
Herbarium. 2026. V. 3, No. 3

33



TexHonoz2usA pumonpenapamos
Herbal medicine technology

500-1000 MKm 180-250 MKm 50-100 MKm
500-1000 pm 180-250 pm 50-100 pm
Da Da Da
10 10 10
%H Dc %H Dc %H Dc
5 5 5
%LoD Ie %LoD Ie %LoD Ie
[ IC o . IC o . IC
t Ied t Ied t Ied
H H H
IP— 0,40 IP— 0,20 IP—> 0,40
IPP — 4,86 IPP — 4,42 IPP —4,81
GCl— 4,55 GCl— 4,13 GCl—> 4,50
A b B
A B C

PrcyHok npepocTaBneH aBTopamu
The figure was provided by the authors

PucyHok 1. SeDeM-gunarpammbl gna pasnanyHbix ¢ppakumii N3MeNbUYeHHbIX KOPHel LKopuna o6bikHoBeHHoro (Cichorium
intybus L.) (10 nokasareneii, ¢akTop HagexHoctu f= 0,935)

Figure 1. SeDeM diagrams for different fractions of ground Cichorium intybus L. roots (10 indicators, reliability factor

f=0.935)
10,0
9,0
8,0
7,0 6’1 g 674 6.0
6,0 5,1
. 4,6 4,5
3,0 3.9 4,0 40 41 %
4,0 3:4 33
3.0 2.6 2.4
2,0
1,0
0,0
O6bemHbIl pakTop  CKUMaeMoCTb CbinyyecTb Yctonunsoctb GCl
Dimension Compressibility Flowability Stability
0 500-1000 MmKm @ 180-250 MKm @ 50-100 Mkm
500-1000 pum 180-250 pm 50-100 um

PucyHok npegocTaBneH aBTopamu
The figure was provided by the authors

PucyHok 2. Qaktopbl SeDeM-guarpamm gna pasnuyHbIX n3MenbuYyeHHbIX ¢ppakuuii KopHell LUMKOpPUA O06GbIKHOBEHHOrO
(Cichorium intybus L.)

Figure 2. SeDeM factors for various fractions of ground Cichorium intybus L. roots
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PucyHok npegocTtaBneH aBTopamu
The figure was provided by the authors
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PuicyHok 3. KpuBble npeccoBaHusA AN pasnnyHbIX ¢paKuumii n3meNbYyeHHbIX KOPHe LMKOpUsa 06bIKHOBEHHOTO
(Cichorium intybus L.):

A - KpuBble Xekkens; b - kpuBbie KaBakuta

Figure 3. Pressing curves for different fractions of ground Cichorium intybus L. roots:

A - Heckel curves; B - Kawakita curves

Bce 6puKeTbl BCeX ppakUUii Bbigep»Kanu KCMbiTaHue
Ha MeXaHMYecCKyl MPOYHOCTb 6€3 BMAUMBIX paspyLue-
HUI GOpPMbI.

MockonbKy nonyyaemble BpPUKeTbl KOPHEW LMKopurA
o6bikHoBeHHoro (Cichorium intybus L.) npepnonaratot
MCNOJSIb30BaHNE KOHEYHbIM MoTpebutenem ana npuro-
TOBJIEHVE BOAHOrO W3BJIEYEHWA, U3YUUSIM BpPeMmsi pac-
nagaemoctu (nonHas noteps Gpopmbl) Npu gobasneHmu
BOAbl OuylleHHON cBexenpokunayeHonm 100 °C (pucy-
HOK 7). Pe3ynbtatbl 6onee 900 c¢ (15 MuH) 6binun ypane-
Hbl C rpaduKa, NOCKOMbKY Takasa AnuTenbHaA pacnajae-
MOCTb ABJIAETCA HeLenecoobpasHoi.

YCTaHOBUAN 3aBUCMMOCTb, YTO C MOBbILIEHWEM [1aB-
NEHMA NPeCcCcoBaHMA MOBbIWAETCA BPEMS pacnafgaemMocTu
OPUKETOB U3 M3MENbUEHHbIX KOPHEN LUKOPUs OObIKHO-
BeHHoro (Cichorium intybus L.). B cBA3n ¢ 3Tm ueneco-
006pa3HO MCMOSIb30BaTb MUHUMANbHOE AaBJIeHWE Mpec-
COBaHUs ana obecneyeHs BO3IMOXKHOCTU MPUMEHEHMs
KOHeYHbIMM MOTPebuUTenaMn nonydyaemMbix OPUKeTOB AN
NPUroToBJIEHNA HACTOEB 11 OTBAPOB.

3aksodyeHue

YCTaHOBWAW, YTO HAUNYYLWIVIMU 3HAYEHUAMU VHOEK-
ca xopouwero npeccoBaHua (GCl=4,55/10,00) no meTo-
oy SeDeM ob6nagaeT camas KpymnHaa K3 mccrefyembix
dpaKkuMn M3MENbUYEHHOTO CbiPbs KOPHEN LIMKOPUA 0ObIK-
HoBeHHoro (Cichorium intybus L.) (500-1000 MKM).

YCTaHOBMAN C MCNONb30OBaHMEM YpaBHEHU XeKKe-
nA n KaBakuTbl, YTO ONTMMasnbHbIA AMana3oH npecco-
BaHUA AnA ¢Gpakuum M3mesibUeHHbIX KOPHeEN UMKopus
o6bikHOBeHHoro (Cichorium intybus L.) 500-1000 MKMm
HaxoguTcA B UHTepBane 0,687-222,2 MMa.

OnTrManbHbIM JaBfieHWEM NpeccoBaHUA AnA Mnony-
YeHuA BbiCTpopacnafaloLmNXCca 6PUKETOB M3MENbYEHHbIX
KopHel uukopusa obbikHoBeHHoro (Cichorium intybus L.)
(meHee 60 c) asnaeTtca 30 MlMa.

TexHonornyeckme CBOWCTBA M3MENIbYEHHbBIX KOPHEN
umkopua obbikHoBeHHoro (Cichorium intybus L.) yka-
3bIBAIOT HA TO, YTO UX MOXHO BBOAWTb B COCTAB pacTu-
TeNbHbIX COOPOB ANsi OPUKETUPOBAHUA [JIA MOBbILIEHWS
CbinyyecTu.
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Ta6nuua 3. 3HaueHusa KoapduuneHToB ypaBHeHUI XeKKena n KaBakutbl

ANA pa3nunyHbiX GpaKkumit U3mMmenbUYeHHbIX KOPHel uKopua o6bikHoBeHHoro (Cichorium intybus L.)

Table 3. Values of the coefficients of the Heckel and Kawakita equations

for various fractions of ground Cichorium intybus L. roots

O6pasey ypaBHe.Hwe A Kk(b) 176
Sample Equation
YpaBHeHune XeKkkens
Heckel equation

55%%111%%%“:';2" y = 0,0045x + 1,1694 1,1694 0,0045 2222
11853%__2255%':'1'? y=0,0063x + 1,1737 11737 0,0063 158,7
55%__11%%“:? y = 0,0068x + 1,214 1,214 0,0068 147,1

YpaBHeHune KaBakntbl

Kawakita equation

55%%__11%%%“:';:" y =1,4549x + 12,843 12,843 1,4549 0,687
112%12255%“:':: y=1,4276x+12,384 12,384 1,4276 0,700
2%111%%“:';:: y=14217x+ 11,721 11,721 14217 0,703

Tabnuua npepocTaBneHa aBTopamm
The table was provided by the authors

129 MMa
129 MPa

191 MMa 216 MNa 257 MMa 282 MlMa
191 MPa 216 MPa 257 MPa 282 MPa

PrcyHok npepocTaBneH asTopamm
The figure was provided by the authors

PucyHok 4. BpuKeTbl U3Menb4yeHHbIX KOpHell uukopuns o6bikHoBeHHoro (Cichorium intybus L.) (ppakuyusa 500-1000 mkm),

157 MMa
157 MPa

311 MNa
311 MPa

nojsiydyeHHble Npun pa3/iINdYHOM AaB/1eHN NpeccoBaHNA

Figure 4. Briquettes of ground Cichorium intybus L. roots (fraction 500-1000 pm) obtained at different compression

pressures
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189 Mla 218 Mla
189 MPa 218 MPa

PrcyHok npepocTtaBneH asTopamm
The figure was provided by the authors
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124 MNa 157 MMa
124 MPa 157 MPa

248 MlMa 281 Mla 312 MMa
248 MPa 281 MPa 312 MPa

PucyHok 5. BpuKeTbl U3MenbUeHHbIX KOpHell nkopua o6bikHoBeHHoro (Cichorium intybus L.) (ppakuyua 180-250 mkm),
nony4YeHHble NpU pasINYHOM AaBNIeHUM NPeCcCOBaHUA

Figure 5. Briquettes of ground Cichorium intybus L. roots (fraction 180-250 pm) obtained at different compression

191 MMa 223 Mla
191 MPa 223 MPa

PricyHok npepocTaBneH aBTopamu
The figure was provided by the authors

pressures

127 MNa 155 Mra
127 MPa 155 MPa

250 MMa 281 MMMa 312 MMa
250 MPa 281 MPa 312 MPa

PucyHok 6. BpukeTbl N3Menb4eHHbIX KOpHell Lukopusa ob6bikHoBeHHoro (Cichorium intybus L.) (ppakuua 50-100 mkm),
nonyy4yeHHble NPy pa3JIM4YHOM AlaBJleHNN NPeccoBaHnA

Figure 6. Briquettes of ground Cichorium intybus L. roots (fraction 50-100 pm) obtained at different compression pressures
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PrcyHok npepocTaBneH aBTopamm
The figure was provided by the authors

PucyHok 7. Bpema pacnagaemMocTu 6pukeToB U3mesib4eHHbIX KOpHell unkopua o6bikHoBeHHoro (Cichorium intybus L.)
B BOZe OUNLLEeHHON cBeXXenpokunayeHHom (100 °C)

Figure 7. Disintegration time of ground Cichorium intybus L. root briquettes in freshly boiled purified water (100 °C)
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Abstract

Introduction. The genus Lagotis (Plantaginaceae) comprises species traditionally used for treating liver disorders. Lagotis
korolkowii (Regel & Schmalh.) Maxim., despite its potential, remains phytochemically and pharmacologically underexplored,
particularly regarding its safety and hepatoprotective properties.

Aim. This study aimed to evaluate the acute oral toxicity and hepatoprotective efficacy of an extract from Lagotis korolkowii
(Regel & Schmalh.) Maxim. in experimental models.

Materials and methods. Acute toxicity was assessed in albino mice following GOST 32644-2014 and Stefanov's guidelines,
administering single oral doses up to 10,000 mg/kg. Hepatoprotective activity was investigated in male albino rats
with paracetamol-induced acute hepatitis (1000 mg/kg for 2 days). Treatment groups received the plant extract orally
at doses of 50, 100, and 200 mg/kg for 7 consecutive days post-intoxication. Evaluations included observation of general
condition, mortality, hematological analysis (complete blood count), and blood biochemical parameters (ALT, AST, bilirubin,
total protein, etc.).

Results and discussion. The median lethal dose (LD, ) of Lagotis korolkowii (Regel & Schmalh.) Maxim. extract exceeded
10,000 mg/kg, classifying it as practically non-toxic (Class V). In the hepatotoxicity model, the extract dose-dependently
ameliorated paracetamol-induced alterations. The 50 mg/kg dose demonstrated the highest activity, significantly reducing
plasma ALT (by 4 %), AST (by 27 %), and direct bilirubin (by 39 %) levels while increasing total protein (by 17 %) compared
to the intoxicated control group. Positive normalization of erythrocyte, hemoglobin, and leukocyte counts was also observed.
Conclusion. Lagotis korolkowii (Regel & Schmalh.) Maxim. extract possesses a high safety profile and exhibits significant,
dose-dependent hepatoprotective effects against paracetamol-induced liver damage, with the 50 mg/kg dose showing
optimal efficacy. These findings support its potential as a source for developing safe and effective hepatoprotective
phytomedicines.

Keywords: median lethal dose (LD, ), erythrocyte, hemoglobin, leukocyte, paracetamol-induced hepatitis, biochemical markers
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femaTonpoTeKTOpHbIE CBOWCTBA N OCTPaA TOKCUYHOCTb
Lagotis korolkowii (Regel & Schmalh.) Maxim.
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Peslome

BBepeHune. Pop Lagotis (Plantaginaceae) BKnioovaeT BWAbl, TPAaAWUMOHHO TMNPUMEHAeMble ANA neyeHUs 3aboneBaHWi
neyeHn. HecmoTpAa Ha cBol noTeHuywman, narotuc KoponbkoBa (Lagotis korolkowii (Regel & Schmalh.) Maxim.) ocTtaetcs
HeloCTaTOYHO M3YUYEHHbIM B GUTOXMMUYECKOM U $apMaKoNormyeckom OTHOLIEHUW, OCOBEHHO B YacTh ero 6e30macHOCTU U
renaTonpoTekTOPHbIX CBOWNCTB.

LUenb. OueHKa OCTPOW nepopanbHO TOKCMUYHOCTM M TenaTtonpoTeKTOpHOW 3¢¢deKTMBHOCTM 3KCTpakTa Lagotis korolkowii
(Regel & Schmalh.) Maxim. Ha 3KcneprMeHTaNbHbIX MOZENSX.

Matepuanbl u metoabl. OCTpYl0 TOKCMYHOCTb OLIeHMBanM Ha Mblwax-anbbuHocax B cootBeTcTBUM ¢ FOCT 32644-2014 1
pykoBoacTBom A.B. CredaHoBa, npumeHAa pa3oBble nepopanbHble fo3bl Ao 10 000 Mr/Kr. [enaTonpoTEKTOPHYI0 akTUBHOCTb
nccnefoBany Ha Kpbicax-camuax ¢ Mofenbio OCTPOro napaleTaMonuHayurpoBaHHoro renatuta (1000 Mr/kr B TeueHune 2 fHeN).
lpynnbl neyeHmA nonyyany 3KCTPAKT pacTeHMA nepopasbHo B fo3ax 50, 100 n 200 Mr/Kr B TeyeHre 7 fHeN nociie UHTOKCUKaLMN.
MpoBoannu oLeHKy 0o6LEero CoCToAHUSA, NMoKasaTenel reMaTonormyeckoro (06wumii aHanms Kposu) u 6uoxummnyeckoro (AJT,
ACT, 6ununpy6uH, o6wmin 6enoK 1 gp.) aHann3oB KPOBU.

PesynbraTbl n obcyxpenmne. CpeaHan nertanbHas posa (J14,)) akcTpakTa Lagotis korolkowii (Regel & Schmalh.) Maxim.
npesbicuna 10 000 Mr/Kr, 4To NoO3BONAET KnaccuduumMpoBaTb ero Kak MpakTUyeckum HeTokcuyHoe BewlectBo (V knacc). B
MOZENN TrenaTOTOKCMYHOCTM 3KCTPAKT [10303aBMCMMO YMEHbLLUAn Bbi3BaHHble NapaleTamonioM HapyleHus. [loza 50 mr/kr
NPOAEMOHCTPMpPOBana Hanbonbluylo aKTMBHOCTb, JOCTOBEPHO cHMXaA ypoBHU AJIT (Ha 4 %), ACT (Ha 27 %) 1 nNpAMoro
6unrpybuHa (Ha 39 %) B nNnasme, a TakKe MOBbIWAA yPOBeHb obuiero 6enka (Ha 17 %) No CpaBHEHMIO C rPYNNOM MHTOKCUMKALMU.
Takxe Habnioganacb nonoXuTenbHad AWHAMMKa B HOPManuM3auum KoOnmyecTBa SPUTPOLUTOB, YPOBHA remornobuHa u
NenKoumnToB.

3aknwueHmne. DKCTpakT Lagotis korolkowii (Regel & Schmalh.) Maxim. o6nagaet BbliCOKUM npodunem 6e3onacHoOCTM ”
NPOABAAET 3HaUUTENbHbIE [0303aBUCMMbIE TENaToONPOTEKTOPHbIE 3POEKTbI NPOTUB MOBPEXAEHUA NEUEHU, NHAYLMPOBAHHOIO
napaweTamosiom, Npu 3Tom go3a 50 mr/Kr nokasana onTuMasnbHy0 3¢$eKTUBHOCTb. [oNlyyeHHble AaHHble NMOATBEPXKAAT ero
noTeHUMasn B Ka4ecTBe NCTOYHUKA A pa3paboTKy 6e30MacHbIX 1 3PPEKTMBHBIX renaTonpoTEKTOPHbIX GUTONpPENapaToB.

Kniouesble cnoBa: cpenHaAs neTanbHasa fosa (N4, ), 3puTpoOUMT, reMorfiobuH, neiikounT, napaleTamoNvHAYLIMPOBaHHbI
renatut, GUoXMmmnyeckme MapKepsbl

KoH)NMKT nHTepecoB. ABTOPbI AeKNapupyloT OTCYTCTBUE ABHbIX U MOTEHUMANbHbIX KOHQIUKTOB WHTEPECOB, CBA3aHHbIX C
ny6nnKaumen HacToALLen cTaTby.

Bknap aBTopoB. B. M. HocnpoBa — npea npoBefeHuA sKCneprMMeHTa, METOAONOMMA U HayyHoe PyKOBOACTBO. B.Y. Xyxaes,
O. Typaunboes — 0630p NuTepaTypHbIX JaHHbIX, COOP MaTepuanos, NpoBeAeHe SKCNePUMEHTOB.

Ona yutupoBaHusa: Hocvposa B. M., Xyxaes B.Y., Typan6oes O. lenmaTonpoTeKTOpHble CBOWCTBA M OCTPas TOKCUYHOCTb
Lagotis korolkowii (Regel & Schmalh.) Maxim. fep6apuym. 2026;3(3):40-45. https://doi.org/10.33380/3034-3925-2026-3-3-69
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Introduction Representatives of this genus are notable for their rich
content of biologically active compounds, especially fla-

I he genus Lagotis (Plantaginaceae) comprises \onoids, phenolic compounds, and other secondary me-
approximately' 30 species and is primarily dist- .1 jites [, 2l.

ributed in mountainous regions of Asia, particularly in

) ) . In recent years, several species within the genus
Central Asia, the Himalayas, and parts of China [1-3].

Lagotis have become subjects of comprehensive scien-

' POWO (2024). Plants of the World Online. Facilitated by the tific investigation. For instance, the chemical composi-

Royal Botanic Gardens, Kew. Available at: https://powo.science.  tion and biological activity of species such as Lagotis
kew.org/ Accessed: 06.11.2024. brevituba Maxim., Lagotis integrifolia (Willd.) Schischk.,
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Lagotis yunnanensis W.W.Sm., Lagotis alutacea W.W.Sm.,
Lagotis integra W.W.Sm., Lagotis cashmeriana (Royle ex
Benth.) Rupr, and Lagotis brachystachya Maxim. have
been extensively studied. Numerous compounds have
been isolated from these species, and their antioxidant,
anti-inflammatory, and hepatoprotective properties have
been confirmed [3-6]. Flavonoids and phenolic com-
pounds [7, 8] identified in these species have been re-
ported to play a significant role in protecting liver
cells from oxidative stress and toxic agents [9, 10]. Pre-
clinical studies on certain phytocompositions further
demonstrated antifibrotic activity and safety in animal
models [11].

Despite the remarkable biological activity exhibi-
ted by many representatives of the genus Lagotis, the
chemical composition of Lagotis korolkowii (Regel &
Schmalh.) Maxim. remained largely unexplored for a
long time. To address this gap, we conducted the first
comprehensive investigation into the chemical compo-
sition of Lagotis korolkowii (Regel & Schmalh.) Ma-
xim. [12, 13]. This study confirmed the presence of
biologically active compounds in the plant, demonstra-
ting its pharmacological potential.

The findings on the chemical composition high-
lighted the need for deeper investigation into the
biological activity of Lagotis korolkowii (Regel &
Schmalh.) Maxim. Accordingly, it was decided to pro-
ceed with experimental studies aimed at assessing
the safety of extracts from this plant and determining
its hepatoprotective activity.

Aim. The aim of this study was to evaluate the
acute toxicity and hepatoprotective activity of Lagotis
korolkowii (Regel & Schmalh.) Maxim. extract under expe-
rimental conditions.

Materials and Methods

For the study, we used the dried herb of Lagotis
korolkowii (Regel & Schmalh.) Maxim., which was col-
lected in the Namangan region in 2025 and dried to a
residual moisture content not exceeding 14 %.

The acute toxicity of Lagotis korolkowii (Regel &
Schmalh.) Maxim. plant extract was evaluated accor-
ding to GOST 32644-2014 and the methodological gui-
delines of A.V. Stefanov [14] using male albino mice
with a body weight of 19-22 g. The extract was dissol-
ved in distilled water to prepare 5%, 10 %, and 50 %
solutions. It was administered orally via a metal probe
at doses of 500, 1000, 5000, and 10,000 mg/kg. The ani-
mals were observed closely for the first 3-4 hours,
then over 24 hours, and subsequently once daily for
14 days. During the observation period, the following
parameters were assessed: the condition of the fur,
motor activity, food and water consumption, body
weight, respiration, heart rate, and any observable
mortality.

Assessment of hepatoprotective activity
of Lagotis korolkowii (Regel & Schmalh.) Maxim.
extract in albino rats

Experimental Animals

The study was conducted on 25 adult male albino
rats (Wistar strain) weighing 200-270 g. The animals
were obtained from a certified laboratory animal bree-
ding center. Before the experiment, the animals were
acclimatized for 7 days under standard laboratory con-
ditions.

The rats were housed in polypropylene cages
under controlled environmental conditions: temperature
22 +2 °C, relative humidity 55-60 %, and a 12 h light/
12 h dark cycle. The animals had free access to standard
pelleted diet and drinking water ad libitum.

All experimental procedures were carried out in
accordance with international guidelines for the care
and use of laboratory animals and were approved by
the local bioethics committee [15,16].

Experimental Design

Acute toxic hepatitis was induced by oral administ-
ration of paracetamol at a dose of 1000 mg/kg body
weight for two consecutive days.

After induction of hepatitis, the animals were ran-
domly divided into five groups (n = 5 per group):

Group | (Intact control): healthy animals without
treatment.

Group Il (Negative control): animals with paraceta-
mol-induced hepatitis without treatment.

Group llI: paracetamol + Lagotis korolkowii (Regel &
Schmalh.) Maxim. extract at a dose of 50 mg/kg for 7 days.

Group IV: paracetamol + Lagotis korolkowii (Regel &
Schmalh.) Maxim. extract at a dose of 100 mg/kg for
7 days.

Group V: paracetamol + Lagotis korolkowii (Regel &
Schmalh.) Maxim. extract at a dose of 200 mg/kg for
7 days.

The plant extract was administered orally once daily
for 7 days.

Upon completion of the experiments, the animals
were anesthetized using ether anesthesia. A compara-
tive study of complete blood count and blood bioche-
mical analysis was conducted among the intact, control,
and experimental groups using modern hematological
and biochemical analyzers.

Statistical processing of the obtained data was per-
formed in accordance with statistical tables for the
accelerated quantitative assessment of pharmacological
effect [17].

Results and discussion

The conducted experiments demonstrated that
a single oral administration at doses of 500, 1000, and
5000 mg/kg had virtually no effect on the physical
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and functional state of the experimental animals, nor
on their water and food intake. The condition of the
mice remained active, and no signs of intoxication
were recorded. The animals showed adequate respon-
ses to pain, tactile, and sound stimuli. The heart rate
and respiratory movements remained within normal
limits. At a dose of 10,000 mg/kg, a state of reduced
mobility and weakness was observed 30 minutes to 3-
4 hours after substance administration. Starting from
the second day of the experiment, the general condi-
tion of the animals returned to normal. Food and
water intake was normal, and no signs of intoxication
or mortality were observed throughout the 14-day pe-
riod. It was proven that the median lethal dose (LD,,)
of Lagotis korolkowii (Regel & Schmalh.) Maxim. plant
extract is above 10,000 mg/kg.

It is known that the liver serves as the central bio-
chemical laboratory of the body. It facilitates intensive
metabolic processes, including protein, lipid, and car-
bohydrate metabolism. An increase in white blood cell
count indicates inflammation of liver cells. A decrease
in erythrocyte and hemoglobin levels suggests that li-
ver damage has subsequently affected hematopoie-
sis. Considering that erythrocytes — formed elements of
the blood - are produced and degraded in the liver,
and that bile formation is based on this process, the pre-
vention of anemia formation in toxic hepatitis is of sig-
nificant importance. Taking these factors into account,
the blood samples collected on the final day of the
experiment were analyzed using a hematological ana-
lyzer. In the control group of experimental animals with
induced toxic hepatitis, we observed a decrease in the
count of blood cells — erythrocytes and platelets. This,
in turn, led to a reduction in hemoglobin and hema-
tocrit levels, while causing an increase in leukocyte
count. Based on the obtained results, it is evident that
pathological changes in the formed elements were
observed in albino rats with induced toxic hepatitis.
Upon administering Lagotis korolkowii (Regel & Schmalh.)
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Maxim. plant extract at doses of 50, 100, and 200 mg/kg
for 7 days, positive dynamic changes in the main for-
med blood elements were observed. The obtained re-
sults are presented in Table 1.

As can be seen from the table, administration of
the Lagotis korolkowii (Regel & Schmalh.) Maxim. plant
extract orally at doses of 50 and 100 mg/kg resulted
in a positive shift in the pathological changes observed
in the blood cells compared to the control and intact
groups. Subsequent investigations focused on blood
biochemical analysis, evaluating the levels of total pro-
tein, ALT, AST, bilirubin, glucose, urea, and creatinine
in the blood plasma.

In the paracetamol-induced model of toxic hepa-
titis, a decrease in total protein and an increase in ALT,
AST, and bilirubin levels — indicative of intensified cyto-
lysis in liver cells — were identified in the control group.
An increase in direct bilirubin levels in the plasma indi-
cates damage to liver cells.

The Lagotis korolkowii (Regel & Schmalh.) Maxim.
plant extract at a dose of 50 mg/kg was observed to
reduce plasma ALT levels by 4%, AST by 27 %, and
direct bilirubin by 39 9%, while increasing total protein
by 17 % compared to the control group.

At a dose of 100 mg/kg, it was found that plasma
ALT levels decreased by 14 %, AST by 54 %, direct bili-
rubin by 35 %, while total protein increased by 8 %.

At a dose of 200 mg/kg, a reduction in ALT by 3 %,
AST by 319%, and direct bilirubin by 48 % was recor-
ded compared to the control group, with total protein
increasing by 7 %. The obtained results are presented
in Table 2.

Conclusion

The conducted experimental studies demonstrate
that the acute toxicity of the Lagotis korolkowii (Regel
& Schmalh.) Maxim. plant extract, in accordance with
GOST 32644-2014 and the A.V. Stefanov methodology,
classifies it as a practically non-toxic substance (Class V).

Table 1. Results of Complete Blood Count Parameters for the Studied Substances

Groups Parameters Intact Control 50 mg/kg 100 mg/kg 200 mg/kg
Erythrocytes, 10'%/L 7.80£0.61 6.80 £3.24 9.89 +1.21* 9.13 £ 0.64* 7.85+0.97*
Hemoglobin, g/L 130.8 £10.45 120.8 +48.95 132.75 £ 4.9*% 145.5 £ 9.3* 136.0 £ 12*
Hematocrit, % 38.8+2.03 34.82 +14.36 37.53£1.16* 41.25+2.7*% 39.25+347
Leukocytes, 10°/L 8.44 = 1.46 10.50 £5.23 9.71 £ 2.16* 9.59 + 3.60*% 8.75 £ 0.62*
Platelets, 10%/L 942 +56.8 822 +93.8 912 + 24.8* 940.5 £47.3* 912 £ 45.8*

Note. * p < 0.05 compared to the control group.

The table was provided by the authors
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Table 2. Results of Blood Biochemical Analysis Parameters for the Studied Substances

Groups Parameteres Intact Control 50 mg/kg 100 mg/kg 200 mg/kg
Total Protein, g/L 73.1£8.25 84.26 £9.35 69.74 +£7.7*% 77.5+9.9*% 90.6 + 11.55*
ALT, E/L 64.6 £ 6.6 726+7.15 62.6 + 4.95*% 70.2 + 8.8% 704 +7.15*
AST, E/L 164.8 £ 154 284.8+17.6 132.2 £9.35* 208.4 £ 14.3* 197.6 £ 12.65%
Total bilirubin, umol/L 15.8+2.75 2486 +4.4 16.68 + 3.85% 16.54 + 3.85* 17.24 £ 4.4*
Direct bilirubin, pmol/L 2.26 £0.55 7411 452 +0.55* 4.8 +£0.55* 3.84 £ 0.55*%
Indirect bilirubin, umol/L 13.58 £1.65 1746 +£2.2 12.16 = 1.65* 11.74 £ 1.65* 13.36 £ 2.2%
Glucose, mmol/L 538+1.1 3.93+£0.55 4.47 £0.55* 4.66 £ 0.55% 4.3 £0.55*
Creatinine, umol/L 60.2 + 6.6 544 +6.05 524+55 51.6+5.5 53.0+3.85
Urea, mmol/L 456+ 1.1 3.06 £0.55 3.08 £0.55 4.08 £ 0.55 2.78 £0.55

Note. * p < 0.05 — statistically significant difference compared to the control group.

The table was provided by the authors

Its median lethal dose (LD,,) upon oral administration
exceeds 10,000 mg/kg, confirming a high safety profile
for potential therapeutic use.

Analysis of hematological and blood biochemical
parameters revealed a pronounced hepatoprotective
effect of the Lagotis korolkowii (Regel & Schmalh.) Ma-
xim. extract in a paracetamol-induced acute toxic
hepatitis model. The extract, particularly at a dose of
50 mg/kg, significantly reduced key markers of liver cy-
tolysis (ALT, AST, bilirubin) and contributed to the res-
toration of total protein levels, thereby protecting the
functional integrity of hepatocytes.

Thus, the obtained results justify the potential of
the Lagotis korolkowii (Regel & Schmalh.) Maxim. extract
as a promising natural hepatoprotective agent charac-
terized by low toxicity and high biological activity. The
50 mg/kg dose stands out as the most optimal thera-
peutic candidate for subsequent preclinical and clinical
investigations.
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MoneKkynsapHble MexXxaHU3Mbl renaTonpoTeKTOPHOro AeNCcTBNA
CUMMApPVIHA NPUV TOKCUYECKUX N MeTaboNnuyecKnx nopakeHnax neyeHu
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Peslome

BBepeHmne. XpoHnueckre 3aboneBaHUA MEYEHW, BKIOYAA BMPYCHblE TENaTUTbl, HEANIKOTONIbHYIO »KMPOBYIO 60Ne3Hb MeyeHu
(HAXKBIM), ankoronbHyto 60ne3Hb NeyYeHn 1 NekapCTBEHHbIE NOPAXKEHMWA, OCTAIOTCA 3HAUMMOWN MeAUKO-CoLManbHOM Npobnemoi.
B naTtoreHese renatonatui KAKYEBYIO POSib UTPalOT OKUCANTENIbHBIN CTPeCcC, XPOHMYeCcKoe BOCManeHne u akTuBauumA
¢dunbporeHesa. PacTutenbHble O6MONOrMYeCcKN aKTMBHble BelleCcTBa, B YaCTHOCTU CUAMMAPWH W3 pacToponwuy NATHUCTOW,
paccMaTpmBaloTCA Kak NepCcnekTUBHbIE CPeACTBa KOMMIEKCHON Tepanuy 3aboneBaHnin neyeHy pa3nmnyHoOro MPONCXOXAEHA.
Lenb. [poaHanu3npoBaTb COBpPEMEHHble [aHHble O MeXaHM3MaxX renaTonpoTEeKTOPHOro, aHTUOKCUMAAHTHOroO U
NPOTUBOBOCMANINTENBHOIO AENCTBUA CUTIMMaPUHA MPY TOKCMYECKMX U MeTabonnyecknx nopaKeHnax neyeHu.

Martepumanbl n metoppbl. Monck nybnunkaumin nposoamnca B 6ase aaHHbix PubMed 3a nepuopg 2020-2025 rr. ¢ ncnonb3oBaHMeM
KntoueBbiX cnoB: «silymariny, «silybin», «<KNAFLD», «liver fibrosis», «oxidative stress», «clinical trial». MpoBogunace konuuecTseHHas
oLeHKa NybnmKkaLMOHHOWM aKTUBHOCTWM W ONucaTenbHaa CTaTUCTUYeckaa ob6paboTka AaHHbIX (YacToTa BbiABNeHUA 3$deKTOoB,
JONA KINHUYECKNX nccneposaHnid). OcylecTBRANCA LeneHanpaBneHHbli oT6op nATHaAUaT! Hambonee peneBaHTHbIX U CBEXMX
OpUrMHanNbHbIX Ny6NUKauuii C AeTanbHbIM aHaNM30M JaHHbIX, NPeACTABNEHHbIX B 3TUX CTaTbAX.

Pesynbratbl n o6cyxpeHune. o nepBMUYHOMY MOWCKY BbiABAeHO 210 ny6nukauwii, nocne ypaneHna Ay6nMKaToB U
WCK/IIOYEHNA HepesieBaHTHbIX MCTOYHUKOB B aHanuM3 BKOYEHO 48 nccnefoBaHui, B TOM yucne 17 paHAOMU3NPOBAHHbIX
KNMHWYECKNX MUCMbITaHniA. B 71 % aHanu3mpyembix paboT OTMeUYEHO CTaTUCTUYECKM 3HauMmoe CHuXeHne ypoBHen ANT n ACT.
SKCnepuMeHTanbHble NCCNEeAOBAaHNA NOATBEPXKAalT MHrMbuposaHme NF-kB, moaynaumio curHanbHbix nyten MAPK, cHuxeHue
npopykuun TNF-a v IL-6, a Takke yMeHbLueHWe BbipaxeHHOCTM Grbposa B mogenax CCl,-HAayLUMpPOBaHHOIO NOpaXeHnsA neyYeHu.
3aknioueHmne. CunumapuH obnagaetT MHOropakTOpPHbIM MeXaHW3MOM [eNCTBMA, BKIOYAKLWMM aHTUOKCUAAHTHbIE,
npoTMBOBOCNaNuUTeNbHble, aHTUGUOpPOTUUECKME U aHTMKaHueporeHHble 3¢dekTbl. COBpeMeHHble JieKapCTBEHHble
dopmbl (pochonunuaHble KOMMNIEKCbl, BOAOPaCTBOPUMbIE NPOM3BOAHbIE, HAHOUYACTMLbI) HanNpaBieHbl Ha NOBbIWEHNE ero
61OJOCTYNHOCTN N KNMHUYECKON 3ddeKTUBHOCTU. [lanbHenwne KNMHMYeCKne NcCnefoBaHnA HeOOXOAUMbI AnA onpeaeneHns
ONTUMASIbHbIX PEKUMOB JO3MPOBAHWA U OTAANEHHbIX PE3YbTaToB.

KnioueBble cnoBa: pacToponuwa nATHUCTaA, CUJIMapwH, CI/IJ'II/I6I/IH, renaTonpoTeKTop, HeaNlKoroslibHaAa »XMUpPoBaA 6onesHb
neyeHu, OKNCIINTENbHbIN CTpecCc, CMrHanbHble NyTH, (I)I/I6p03 neyeHn, aHTUOKCMAAHTbI

KoH)NMKT nHTepecoB. ABTOPbI AeKNapupyloT OTCYTCTBUE ABHbIX U MOTEHUMANbHbIX KOHGIUKTOB WHTEPECOB, CBA3aHHbIX C
ny6nnKaumen HacTosLLen cTaTby.
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Abstract

Introduction. Chronic liver diseases, including viral hepatitis, non-alcoholic fatty liver disease (NAFLD), alcoholic liver
disease, and drug-induced liver injury, remain a significant global health concern. Oxidative stress, chronic inflammation, and
activation of fibrogenesis play key roles in their pathogenesis. Plant-derived bioactive compounds, particularly silymarin from
milk thistle, are considered promising agents for adjunctive therapy of liver diseases of various origins.

Aim. To analyze current data on the hepatoprotective, antioxidant, and anti-inflammatory mechanisms of silymarin in toxic
and metabolic liver injury.

Materials and methods. A literature search was conducted in the PubMed database for the period 2020-2025 using the
keywords: "silymarin", "silybin", "NAFLD", "liver fibrosis", "oxidative stress", "clinical trial". A quantitative assessment of
publication activity and descriptive statistical analysis of the data (frequency of effect detection, proportion of clinical studies)
were performed. A targeted selection of the fifteen most relevant and recent original publications was carried out, followed
by a detailed analysis of the data presented in these articles.

Results and discussion. The initial search identified 210 publications; after removing duplicates and excluding irrelevant
sources, 48 studies were included in the analysis, comprising 17 randomized clinical trials. In 71 % of the analyzed studies,
a statistically significant reduction in ALT and AST levels was observed. Experimental studies confirm the inhibition
of NF-kB, modulation of MAPK signaling pathways, reduction in TNF-a and IL-6 production, as well as a decrease in the
severity of fibrosis in models of CCl,-induced liver injury.

Conclusion. Silymarin exerts multifactorial hepatoprotective effects, including antioxidant, anti-inflammatory, antifibrotic,
and anticancer activities. Modern pharmaceutical formulations (phospholipid complexes, water-soluble derivatives,
nanoparticles) aim to enhance its bioavailability and therapeutic efficacy. Further well-designed clinical studies are required
to determine optimal dosing regimens and long-term outcomes.

Keywords: milk thistle, silymarin, silybin, hepatoprotector, non-alcoholic fatty liver disease, oxidative stress, signaling, liver
fibrosis, antioxidants
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BeseoeHue

XpOqueCKme 3a60/1eBaHMA NeyeHu, BKIoYaa BU-
pYyCHble renatuTbl, HeasKorosibHYl >XMPOBYIO
6onesHb neuenn (HAXKBI), ankoronbHyo 6onesHb ne-
YeHW ” NEKAPCTBEHHO-UHAYLMPOBAHHbIE MOPAXKEHWS,
OCTaloTCA OfHOW M3 Hambonee 3HaUYMMbIX MeAUKO-CO-
UuManbHbIX nNpobnem Bo BceM mupe. Poct ux pacnpoct-
PaHEHHOCTU OOYCNOBMIEH YBE/IMUEHWEM YacTOTbl MeTa-
60nmMyecknx HapyLleHWii, BO3AENCTBMEM renaToTOKCUY-
HbIX (aKTOPOB OKpYyXKaloLlen cpedbl U LWMPOKAM Npu-

MEHEHVEeM JIeKapCTBEHHbIX CPefCTB, Harnpumep renarto-
TOKCUYHBIX AHTUOMOTMKOB, CTAaTUHOB W aHaNbreTUKOB.
MporpeccrpoBaHme 3TUX COCTOAHWIA acCOLUUPOBAHO C
dopmmpoBaHrem $rbPo3a, LUMppo3a K renaTouenso-
NAPHOM KapuuHombl [1].

MaToreHe3 6OMBWNHCTBA XPOHUYECKNX FernaTonaTuil
OCHOBaH Ha CXOAHbIX MeXaHV3Max KJIETOUHOrO MOBPeX-
LeHUs, BKIIOYAOWMNX U3ObITOYHYIO FeHepauunio akTuB-
HbiX GOpM KucCiopoaa ¥ pa3BUTME OKUCIUTENbHOrO
CTpecca, nepcuctTupyollee BOCNasieHne C akTuBauuen
NPOBOCMANUTENbHbIX LUTOKUHOB, @ TakXe CTUMYNALMIO
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¢nbporeHesa Npu yyacTum 3Be3fuaTbiX KNETOK Meye-
HU [2, 3]. AncbanaHc mexay NPOOKCMAAHTHLIMU U aHTW-
OKCMAAHTHbIMK CMCTEMaMN MNPUBOANT K CTPYKTYPHO-
My MOBpEeXAeHU0 MemMbpaH renaTtoumuToB, HapyLleHWo
MUTOXOHAPWANbHON (GYHKUMM M MHAYKUMM anonTosa,
YTO CMOCOOCTBYET MPOrpeccMpoBaHMI0 MATONOMMYecKo-
ro npouecca.

B cBA3M C 3TMM pacTuTeNbHble GMONOTMYECKN aKTUB-
Hble BelecTBa PACCMaTPMBAIOTCA KakK NepcrnekTUBHOe
HanpaBfieHne B KOMMIEKCHOW Tepanun XPOHMUYECKUX
3aboneBaHni neveHu [4]. VIx TepaneBTUYECKUIA MOTEH-
uman obycnoBnieH CNOCO6HOCTbIO OAHOBPEMEHHO BO3-
[eCcTBOBaTb Ha HECKONbKO 3BEHbeB MaToreHesa: yMeHb-
WaTb BbIPA’KEHHOCTb OKUCIUTENIbHOIO CTpecca, MOoAy-
NMPOBATb BOCMANUTENbHbLIA OTBET U 3aMeanATb pPa3Bu-
TMe ¢ubpoTnUYecknx wusmeHeHuin. Cpegn NpPUPOLOHBIX
COeAUHEHNN C JOKa3aHHOW renaTonpoTeKTOPHOW aKTUB-
HOCTblO 0cob0Oe MeCcTO 3aHMMaeT CUIMMAPWH, Bblaens-
eMblli 13 pacTeHWa pactoponwa natHuctaa (Silybum
marianum) [2, 4], N3BECTHOrO TaKXe Kak MOJIOYHbIN yep-
TOMNONIOX. 3TO OJHONETHee UNW AByNeTHee TPaBAHUCTOe
pacTeHne cemencTBa acTpoBbix (Asteraceae), Tpagwu-
LUVOHHO NpuMeHsiemoe B ¢puToTepanmm npu 3abonesa-
HUAX NEYEHU 1 KenyeBbIBOOALLMX NYTEN.

Buonornyeckas akTMBHOCTb PACTOPOMLWN NpPeumy-
LeCTBEHHO CBf3aHa C COAep’KaHMeM CUAMMapuHa -
KOMMseKca coeanHeHnin, obnagaolmx BblpaXKeHHbIMMN
renatonpoTeKTopHbIMU cBoWCTBaMU. CyLleCTBEHHbIN

v MpoTnBoBOCNaNUTeNbHbIE CBOMCTBA
Anti-inflammatory properties

v [enaTonpoTeKTopHoe feiicTBIe
Hepatoprotective effect

v XenueroHHoe aencTene
Choleretic effect

v AHTUTOKCMUECKOe AeiicTBMe
Antitoxic effect

,..,//\\[/
\

on

v CUNNGWH (CUIMBNHWH) —
0Kono 60-70 % KomMmmnsiekca

pOCT MHTepeca K Hemy npowusollen nocne nybnukauum
B 1975 rogy gaHHbIX 0 ero 3¢pdeKTBHOCTU Npu npodu-
NaKTUYeCKOM MPVIMEHEHNN Nepef MHTOKCUKaLUen TOK-
cvHamu bnegHon noraHku (Amanita phalloides) [5, 6].
BbIno NPOAEMOHCTPUPOBAHO, YTO CWIMMAPWH YMEHb-
WaeT cTerneHb aMaTOKCMHUHAYLMPOBAHHOMO MOBpeEXae-
HMA neyeHn Gnaropapsa ctabunmsauymm membpaH rena-
TOUWTOB W MOAABAEHUIO NPOLECCOB NEePEKNCHOrO OKKUC-
NEeHUA NUNNZOB.

C XMMNYECKOWN TOUKM 3PEeHUA CMAUMAPUH NpeacTaB-
naetr cobon cmecb ¢GrIaBOHONMUIHAHOB, Cpean KOTOPbIX
BeAyLWY poNib urpaeT cUnUbuH (CUnMOMHUH), a Takxe
U30CUIINOUH, CUIMAVAHUH U CUAIMXPUCTUH. [JaHHble KOM-
MOHEHTbI MPOABAAIOT BbIPaXKEHHYIO aHTUOKCUAAHTHYIO
aKTMBHOCTb, peann3yemyo NOCpeACcTBOM HenTpanmsa-
UMn cBOOOAHbBIX PagUKanoB M YCUNEHUA aKTUBHOCTU
SHIOrEeHHbIX aHTUOKCUAAHTHbIX depmeHTOB. MMomMumo
3TOro, CUNMMapUH OKa3blBaeT MPOTMBOBOCMANINTENBHOE
LeCTBUe, perynnpya 3KCNpeccuio NpoBOCNaNUTENIbHbIX
LUVTOKVMHOB 1 MHIMbupys aktneaumio NF-kB. Ero renmaro-
NPOTEKTOPHbIV 3DEKT TakKe CBA3bIBAIOT CO CTabunu-
3aUMen KIeToUHbIX MeMbpaH, CTMMynsAunein 6enkoBoro
CUHTe3a B renatouuTax M akTUBaLMen NpoLeccoB pere-
HepaumMy NeYeHOUHON TKaHu [2, 7].

OcHoBHble dapmaKkonormyeckme 3pdeKkTbl cuUMMa-
pUWHa, ero KOMMOHEHTHbI COCTaB Y COBPEMEHHble Nof-
X0oAbl K ONTUMM3aUMK abcopbunn npepacTaBieHbl HA pu-
CcyHke 1.

CUnMMapuH B COBPeMEHHbIX
$papmaueBTMUECKNX Popmax
(dpocd bl
2 //\ . HaHOYaCTULbI, NUNOCOMbI, TBEPAbIE
“\_ Avcnepcum)
BuooCcTynHOCTD: yBenuueHue B 2-10 pa3
o CPaBHEHWIO CO CTaHAAPTHOW GpOPMOiA.
Silymarin in modern pharmaceutical forms
(phospholipid complexes, nanoparticles,
liposomes, solid dispersions)
Bioavailability: 2-10-fold increase
compared to the standard form.
CraHfapTHbIA CUNUMapUH
(HaTUBHbIi1, NepopanbHbiit npruem)
BuopocTynHocTb: 20-50 %
Standard silymarin (native, oral
administration)
Bioavailability: 20-50%

YcBosemocTb

o N Silybin (silybinin) -
e CunumapuH about 60-70 % of the complex
S v CUNNXPUCTUH — 0Kono 20 %
K\_,J\ Silychristin - about 20 %
| j v CunuaunaHuH - okono 10 %

\f"\(“\f" \~»|-"‘” Silidianin - about 10 %

] Isosilybin - about 5 %

PucyHok npegocTtaBneH aBTopamu
The figure was provided by the authors

v 30cUNn6uMH - oKoso 5 %

PucyHok 1. KOMMNOHEHTHbI COCTaB CUNMMapuHa, ero ¢papmakonoruyeckme 3¢p$peKTbl 1 COBpeMeHHble NoAXoAbl K No-
BbILIEHUI0 6MOAOCTYNHOCTY

Figure 1. Composition, pharmacological effects, and bioavailability enhancement strategies of silymarin
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Lenob uccnedosanus

Lenbio HacTosAwwen pa60TbI ABIAETCA aHann3 coBpe-
MEHHbIX AaHHbIX O MeXaHM3MaX renaTonpoTeEKTOPHOro,
AHTUOKCNAAHTHOIo 1 NpPOTMUBOBOCMANINTENIbHOIO nencr-
BUA CUNIMMapuHa Npu TOKCNYeCKUX un MeTabonnuecknx
nopakeHnAxX neyvyeHun.

Mamepuansi u memoool

Ha nepBom 3Tame wuccnepgoBaHus 6bl1 MpoBefeH
cucTemMaTUuyeckuin mouck nybnmkaumn 3a nepuog 2020-
2025 rr. B 6a3e gaHHbIx PubMed.

Ina aBToMaTM3aumn oTbopa PenieBaHTHbIX UCTOUYHM-
KOB WCMONb30BaCA airOPUTMU3NPOBAHHDINA MOWCKOBBIN
3anpoc, cbopMMpPOBaHHBIN NO Crefytolen CTPYKType:
(silymarin OR silybin) AND (NAFLD OR «liver fibrosis»
OR «oxidative stress») AND («clinical trial» [Publication
Type] OR «randomized controlled trial» [Publication
Typel).

BbigeneHve paHOOMM3MPOBAHHbBIX KOHTPONIMPYEMBbIX
nccnepoBaHuin (PKW) ocywectBnanocb ¢ NpMMeHeHnem
BCTpoeHHoro ¢unbTpa PubMed «Randomized Control-
led Trial».

KnuHnyeckaa 3HauMmMoCTb MPUMEHEHNUA CUIMapUHa
oueHMBanacb No AMHaMrKe OGMOXMMUYECKMX MOoKa3aTe-
nen GyHKUUN NeYeHN — YPOBHEN anaHMHaMUHOTpaHcohe-
pa3bl (AJIT) n acnapTatammHoTpaHchepasbl (ACT).

JononHnTenbHO NPOBOAMNACh KONMUYECTBEHHaA OLieH-
Ka ny6nmKauMOHHOWM aKTUBHOCTYW, BK/IOYaBLLIasa onpepe-
neHve obuwero uncna pabot n gonu PKU, a Takxke onu-
caTefibHaA cTaTUCTMYeckas obpaboTka AaHHbIX C pac-
YeTOM YacCTOTbl BbIABNEHUA KIIVHUYECKN 3HAuMMbIX d¢-
dekToB. NATHAAUATb OPUIMHANbHbBIX, HOBbIX U Ccoflepa-
TeNbHbIX My6nuKauuin 6ol oTobpaHbl 4fid NoapPoOHOro
aHanwm3a.

[na aHanusa TemaTM4yeckon CTPYKTYpbl UCCneaoBa-
HUI, MOCBALLEHHbIX NMPUMEHEHUIO CUNMMapVHa/cnnu-
6uHuHa npu HAXKBI, BbINOAHEH aHann3 COBMECTHOMN
BCTPEUYaEMOCTU KIIIOUEBbIX CNOB (co-occurrence analysis)
C UCMonb30BaHWEM MporpaMmmHoro obecneveHua VOS-
viewer (Bepcua 1.6.20).

Pe3ynemamel u o6¢cy»xoeHue

O6uwjaa xapakmepucmuka nybnukayuii

B pesynbTaTe BbINOMHEHMA MOUCKOBOrO 3amnpoca B
6a3e paHHbIx PubMed 6bino BbiABneHo 210 nybankaumi.
Mocne NpvMeHeHNA KpUTEPUEB BKIIOYEHUA U UCKIIOYe-
HUA, a Takke yaaneHua Oy6nupylowmnxca UCTOYHUKOB B
MTOroOBbIV aHanm3 Bowwnuy 48 cTaTeil.

Cpepun Hux 17 paboT npeacTaBnAnvM cobon paHmo-
MMW3UPOBaHHble KNMHUYECKNE NCCIefoBaHNA.

BubnuomeTtpuyecknii aHanM3 COBMECTHOW BCTpeuya-
€MOCTU KJII0UEBbIX CNOB (PMCYHOK 2) NO3BONWA Bblfe-
NUTb TPM TEMATMUECKUX KNnacTepa.

buosnozuyeckas akmueHocmMe NPUPOOHbIX Cy6cmanHyuli
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KpacHblin KnacTep BKntoyan TepmuHbl: «nafld patient,
«nonalcoholic fatty liver disease», «silibinin», oTpaxato-
e KNMHUYECKYIO HanpaB/ieHHOCTb 1CCeOBaHNA.

CvHMIA KnacTep XxapaKkTepr3oBan AM3alH UcCIefoBa-
HUA 1 06beanHAn noHATus «placebo group» u «silymarin
group».

3eneHbI Knactep cogep»kan TepMmHbl «nonalcoholic
fatty liver disease patient» u «silybin», uto yka3biBaeT Ha
AKTMBHOE n3yyeHune cunnburHmHa B Tepanum HAXBIT.

AHanu3 KNMHUYECKMX pe3ynbTaToB MoKasan, yTo B 12
n3 17 PKM (71 %) oTmMeyanocb CTaTUCTUYECKW 3HAUYMmoe
CHWXXeHNe akTMBHOCTM amnHoTpaHcdepas (AJTT n ACT).

CrctemaTmyeckmnin 0630p NPOAEMOHCTPUPOBaAN CHU-
XeHune yposHen AJTT, ACT u W® B 65,5 % mnccneposa-
HWIA, ocobeHHo y nauynenToB ¢ HAXBI n HACT [8]. Me-
TaaHanu3 17 PKN noateepann 3¢p¢$eKTMBHOCTL Cunu-
mapuHa npu HAMGBI, BMpYCHbIX renatmtax u anko-
ronbHON 6ones3HN neyeHu, NPU 3TOM MPU anKorobHOM
LUMppo3e M NekapCTBEHHO-UHAYLMPOBAHHbIX Mopaxe-
HMAX MeYeHN BblpaXeHHOCTb 3ddeKkTa bbina MeHee 3Ha-
yntenbHom [3].

AHMuUOKcuoaHmHole MexaHu3mMol Oelicmeus

OKUCINTENbHBINA CTPecC ABNAETCA OLHMM U3 Bepy-
wux $aKkTopoB MOBPEXAEHWA renaTouuToB U Mporpec-
cnpoBaHus ¢prnbposa.

CynvMapuH MHIMOUPYET NepPeKUCHOE OKUCSIEHWE NU-
MMAOB, CTAOUNIM3NPYET MEMOPAHbI KNETOK MeYeHy, NHAy-
LUMpyeT aKTMBHOCTb cynepokcugancmyTassl (SOD), ycu-
nueaet dyHKumio Katanasbl (CAT) 1 rnyTaTMOHMEPOKCK-
na3bl (GPx), nopaBnaeT akTMBHOCTb 5-nNMMNoKcUreHasbl v
NpenATCTBYeT MCTOLEHUIO BHYTPUKNETOUYHOrO rnyTaTuo-
Ha, TEM CaMblM YMeHbllasa ob6pa3oBaHMe aKTUBHbIX GOpM
Kucnopoga.

[lononHutenbHble AaHHble CBMAETENbCTBYIOT O Cro-
COOHOCTU CUNMMApPVIHA aKTMBUPOBATb TPAHCKPUMLNOH-
Hbln ¢dakTop Nrf2, yTo conpoBoOXpaeTca ycusneHnem
3KCNPeCccUn reHOB AaHTUOKCUMAAHTHOW 3aliWTbl U MOBbI-
LWEeHNEeM YCTOMNYMBOCTM TFenaToUNTOB K OKCUAATUBHOMY
nospexgeHuio [7, 14].

B mopenn ¢ubpo3a neyeHu, NHAYLUPOBAHHOFO TeT-
paxnopmeTtaHom (CCl,), y KpbiC CMAMMApWUH CHUXKan
ypoBHU ACT Ha 41 %, AJIT - Ha 39 % u wenoyHon ¢$oc-
¢daTasbl — Ha 31 %, NoBbIWA KOHLEHTPaUMIO anbbymiHa
Ha 22 %, ycunnBan akTMBHOCTb aHTUOKCUAAHTHbIX dep-
MEHTOB M yMeHblUaN ypoBeHb MaJIOHOBOro Auvanbaeru-
na (MDA) n TNF-a [10].

O606LleHHble pe3ynbTaTbl SKCNEPUMEHTANbHbIX WC-
CflefoBaHU Ha PasfinyHbIX N1abopaTOPHbIX KMBOTHbLIX
noATBEP’KAAlOT, UTO renaTonpoOTEKTOPHbIN 3ddeKT cu-
NUMapriHa peanu3yetcs 4Yepe3 KOMIMJIEKCHOe BUs-
HMEe Ha aHTVOKCUZAHTHbIE CUCTEMbI, PEFYNALMIO BOCMa-
NNTENbHBIX MEeAUATOPOB W CTAabMAU3ALUIO KNETOYHbIX
CTPYKTYP, YTO COMPOBOXAAETCA YMEHbLUEHNEM HEKPO-
TUYECKMX U GUOPOTUYECKUX W3MEHEHUI MeYeHOUHO
TKaHu [12, 13].
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[pynna nnaue6o

Placebo group

Cunn6uH
Silybin S

Nonalcoholic fatty
liver disease patient

PricyHOK npepocTaBneH aBTopamm
The figure was provided by the authors

PucyHok 2. Bubnnomerpuyeckas KapTa COBMeCTHOI BCTPeYaeMOCTU KIIOUEBbIX C/I0OB, OTpa)kalljas OCHOBHble TeMa-
TUYeCKMe HanpaBfieHNA NCcCNefoBaHNi, NOCBALLEHHbIX MPUMEHEeHNIO CUIMMapuHa U CUNM6MHUHA NPY HeanKoronbHom
)unposoi1 6onesHu neyenun (HAXKBIM)

Figure 2. Bibliometric keyword co-occurrence map reflecting the main thematic areas of research on the application
of silymarin and silibinin in non-alcoholic fatty liver disease (NAFLD)

ﬂpomueoeocnanumenbuble MexXaHu3mol

CunnmapnH nopgasnsaeT aktuBaumio NF-kB 3a cuet
UHrMbrpoBaHuA ¢ochopunmpoBanms IkB-a 1 npegot-
BpauweHua TpaHaiokaumm NF-kB B Agpo Knetku. 310
COMPOBOXJAETCA CHMXEHMEM MpoAyKUuMM NpoBOCna-
NUTENbHbIX UUTOKMHOB TNF-q, IL-1(, IL-6, IFN-y, IL-2 n
IL-4 [2, 14].

Kpome TOro, uHrnbumpyetca aktuauusa unHdbnamma-
combl NLRP3 n mogynupytotca curHanbHble nytun MAPK
(p38, JNK, ERK), uTo NnpuBOAMT K YMEHbLUEHUO BOCManu-
TENbHOW peakuuu, CHUXEHWIO anonTo3a U OrpaHUYeHunio
OKUCINTENbHOrO NOBpeXAeHNaA renatounTos [2, 7].

AHmudgubpomuyeckue
u memaé6onu4yeckue 3¢pghekmeol

Mpu cTeato3e, MHAYLUNPOBAHHOM BbICOKOKANOPWUIii-
HOW AneTon, cUnnbrH A CHMXKAeT YPOBEHb TpUrAnLEepu-
[OB, YMEHbLUAeT KOMNYECTBO NUMUAHBIX BKIIOYEHUN 1
yBenunuueaet cofiepkaHue docponunupos (PC, PE, PS, PI).

B skcnepumeHTanbHbix mogenax HAMKBIT nokasaHo,
YTO CUNMOWH CNOCOBEH UHAYLMPOBATb NEPECTPONKY nu-
NMgHOro MeTabonuama C NepeknioYeHNeM CUHTE3a TPUr-
NNUEPUAOB B CTOPOHY 0Opa3oBaHMA CTPYKTYpPHbIX ¢oc-

donMnuaos, UTO COMPOBOXAAETCA YMEHbLUEHNEM BHYT-
PUKETOUYHOrO HaKOMIEHWA NUMNUAOB U CHUXKEHUEM Bbl-
parkeHHOCTM cTeaTto3a [13].

KnuHnueckme nccnenoBaHmsa KOMOMHMPOBAHHON Te-
panuu (cMAMMaprH B COYeTaHWM C O-IMMOEBON KMUCIO-
ToW Ha QoHe cpear3eMHOMOPCKON AMETbl) NPOAEMOHCT-
pupoBanu ynyulleHve MoKasaTenein meTabonnueckon
ONCOYHKUMM U YMeHblUeHWe CTeneHn cTeaTo3a neyeHu
No AaHHbIM NHCTPYMEHTaNbHOW gnarHocTukm [11].

[lononHUTeNbHO YCTaHOBMIEHO, YTO CUAUMAPUH pe-
rynupyeTt npogykuuio okcuga asota (NO), nHrnbupysa
nHpyunpyemyto NO-crHTa3y, HOpManusyeT MUTOXOHS-
puranbHyto runepakcnpeccuio SOD2 1 Tem cambiM CHU-
aeT BblpaXKeHHOCTb HEKPOTUYECKMX W BOCNANUTENbHbIX
N3MeHeHWI MO FMMCTONOMMYECKM AaHHbIM.

AHMuKaHyepozeHHbIli nomeHyuan

CvnnmapuH NPoABNAET aHTMKAHLEPOreHHble CBONCT-
Ba, BKJIIOUaA nojaBfieHVe OMyXONeBOro pPocCTa, MHrmbum-
poBaHMe aHruMoreHesa u MeTacTasvpoBaHua. OH mopay-
nUpyeT MONEKyNsApHble NyTW, perynupytolme anonTos,
KneTouHylo nponudepauymio U MHBA3MBHOCTb OMyxone-
BbIX K/IETOK, @ TaKXKe CHMXaeT renatoTOKCUMYHOCTb Npo-
TUBOOMyxoneBown Tepanuu [4].
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CospemeHHble 1eKapcmeeHHble hopmbl
u 6uodocmynHocme

M3-3a BblpaxkeHHOW NMNOGUABHOCTYA CUNMMapPUHa
€ro nepopanbHasi 6O0AOCTYNHOCTb OCTAETCA OrpaHUYeH-
HOM M cocTaBndAeT B cpegHem 20-50 %. Huskaa pactso-
PVMOCTb B BOAHOW cpeae U 3PPeKT «nepBOro npoxoK-
LEHVA» yepe3 MNeyeHb YMEHbLUAIOT CTerneHb CUCTEMHON
abcopbuuun.

Ona nosblweHns 6MOJOCTYNHOCTU U KNIMHWYECKON
3pPEeKTUBHOCTU pa3pabaTbiBAOTCA COBPEMEHHbIE Je-
KapcTBeHHble ¢opMbl, BKNoYaa pochonnnuiHble KOm-
nnekcol (GMTOCOMbBI), HaHOYACTWLbI, INMOCOMaNbHbIE
CMCTEMbl JOCTAaBKM U TBepAble Aucnepcun, ynydiia-
owme pacTBOPMMOCTb U BCacbiBaHWE AENCTBYOLErO
BewecTa [15].

B KnAMHMYecKom npakTuke W WNCCIedoBaHUAX WUC-
NMonb3yloTcA pasfinyHble papmaleBTUYeckre Gopmbl Cu-
numapwuHa:

* Legalon - BogopacTBOpUMOE NPOU3BOAHOE CUMN-
MapuvHa, MNpoAeMOHCTpupoBaBliee 3GGeKTUBHOCTb
n 6e3onacHocTb BO Il dase KNIMHUYeCKUX uccnego-
BaHWI Npu XpoHuuyeckom renatute C u uuppose
neyeHwu.

e Siliphos - dochonmnuaHbiii Komnnekc cnnnbuHa
(dbnTocomanbHaa dopma), npowenwwni Il dasy knu-
Huyeckmx ucnoitaHun npyn HACT un | ¢a3y npwu rena-
Tnte C.

e Realsil - KOMOUHMPOBAHHDBIN MNpenapaT Ha OCHOBe
cunnbuHa, 3asepwmswnia Il dasy KNUHMYECKMX NC-
cnefoBaHun npu rnbpose nedenu, cteatose n HACT.
Pa3paboTka 1 COBepLUEHCTBOBaHME [aHHbIX NIEKApCT-

BeHHbIX GOpPM HanpaBsieHbl Ha npeogoneHne dapmako-

KUHETMYEeCKUX OrpaHWYeHUn cunMmMapuHa M paclimpe-

HUE BO3MOXHOCTEN €ro KINHUYECKOrOo MpPUMeHEHUS

npu XPoHNYEeCKMX 3aboneBaHnAX NeyeHu.

3akn4dyeHue

Ha cerogHAWHNA OeHb BeayTCA akKTUBHbIe UCCnego-
BaHMA MO PACUMPEHUI0 CNEKTPA NMPUMEHEHUA CUNIMMa-
PVHa, KOTOPbIN UCMONb3YeTCA B KOMMIEKCHOW Tepanuu
3aboneBaHN NeyeHn pasnnyHon sTmonorumn. Ero ¢ap-
MaKonormyeckoe AencTBMe ABAAETCA MHOFOGAKTOPHbLIM
N peanu3yeTca yepe3 aHTUOKCUAAHTHblE, MPOTMBOBOC-
nanuTenbHble, aHTUPNOPOTUYECKME 1N aHTUKAHLEPOreH-
Hble MexaHu3mbl. CoeHEHME CHUXAeT MHTEHCUBHOCTb
NepekNCHOro OKUC/IEHUA NUMWAOB, PerynnpyeTt akTuB-
HOCTb MPOBOCMNANIUTENIbHBIX LUTOKMHOB W CUFHANbHbIX
KackagoB (Bkntouas NF-kB), ctabunusnpyet membpaHbl
renaTounTOB W aKTUBUPYET CMHTE3 Genka, TeM cambiM
NOALEepPXMBaa pereHepaTopHbIA MOTeHUWan neyeHou-
HOW TKaHW. KOMMneKCcHOCTb ero peincTBus o0ycCnoBv-
BaeT BNVAHME Cpa3y Ha HECKONbKO KIYeBbIX 3BEHbEB
naTtoreHesa XpoOHUYeCKNX renatonaTum.

Hapagy ¢ aHTMOKCMAAHTHBIM U MMMYHOMOZYNPYIO-
Wwum 3bdeKkTamm CMnMMapuH 4eMOHCTPUPYET BblpaXkeH-
Hble aHTUPUOpPOTUUECKME CBONCTBA, CBA3aHHbIE C UHIU-
OGUPOBaHNEM aKTMBaUUW 3Be3fuaTbiX KINETOK NeyeHu ”
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CHWKEHNEM M30bITOYHOTO CHTE3a KOMMOHEHTOB BHEK/Ie-
TOYHOro MaTpuKca. [JononHUTeNbHO onucaHbl ero npo-
TUBOOMNyxoneBble 3pPEKTb, peanusyemble Yepes pe-
rynAaumio NpoLeccoB anonTo3a, aHrMoreHesa u Knetou-
Horo metabonu3ama. B KnvHMYeckoW npakTuke npume-
HeHWe CUIMMapyriHa COMPOBOXAAETCA MONOXKUTENBHOW
OVMHaMUKOWM OGMOXMMUYECKNX MoKa3aTenen dyHKuun ne-
YeHn - cHuKeHnem yposHer AJIT n ACT, a Takke yMeHb-
LWEHVEM BbIPAXXEHHOCTV BOCMANIUTENbHBIX Y HEKPOTUYe-
CKMX M3MEHEHUN, YTO MnoATBepxpaaeTca Mopdonormye-
CKMMU UCCNIe[OBaHUAMU NMEeYEHOYHOW TKaHMW.

B HacToswee Bpema pa3paboTaHbl pasfnyHble ne-
KapcTBeHHble GOpPMbl CUNMMAPWHA, HanpaBfieHHble Ha
MOBbILIEHNE ero 6UOJOCTYNMHOCTU U YCUIEHUE Teparnes-
TUYECKOro OTBEeTa, YTO OOYCNOBNEHO WCXOAHO HU3KOW
PacTBOPMMOCTbIO 1 OrpaHNYeHHON abcopbuuel gencT-
BYIOLLEro BeLlecTBa B MenyJouHO-KULIEeYHOM TpakTe. Bo-
[lOpacTBOpMMble MPOW3BOAHbIE, MPeACTaBieHHble npe-
napatom Legalon, ycnewHo npownu BTopyto ¢asy Knu-
HUYeCcKMx uccnepgoBaHunm npu renatute C u uuppose
neueHn. @ocoonunmpaHbiii komnnekc Siliphos 3aBepiinn
BTOPYIO ¢a3y KIMHUYECKMX WCMbITAaHUI MpU HeasKo-
ronbHom crteatorenatute (HACI), a Takke nepsyt oa-
3y npu renatute C 1 renatouenioNsapHON KapLHOMe.
Opyron docdonmnuaHbii komnnekc — Realsil - npowen
TpeTblo a3y KIMHUYECKUX UccnefoBaHuin npu ¢ub-
po3e neyeHu, cteatoze u HACI, npogeMoHCTpupoBaB
NepcnekTMBHOCTb CTpaTernv MOoBbileHNA OGMOAOCTYNHO-
cTn nyTem GOpMUPOBaHNA NNMUAHBIX KOMMIEKCOB.

COBOKYMHOCTb 3KCMEPUMEHTAJIbHBIX U KIUHUYECKMX
JaHHbIX NoATBep)KAaeT 3HauuTeNbHbIA TepanesBTUYe-
CKU MOTeHLUMan CcuauMapuHa B KayecTBe BCMNOMOra-
TENbHOr0 CpefcTBa MpW XPOHUYECKUX 3aboneBaHUsAX
neyeHn. B To e Bpemsa coxpaHsaeTca HeoOXoAMMOCTb
NpoBeAeHUs KPYMHbIX PaHAOMU3NPOBAHHBIX KOHTPOJW-
pyemMbiX WCCNeAoBaHWUN, HamnpaBieHHbIX Ha YTOYHeHue
ONTMMasbHbIX PEXMMOB AO03MPOBAHWA, MPOLONKUTESNb-
HOCTV Tepanuu, KpuTepueB OoTOOpa NaLUEHTOB U OLEH-
KW [JONrOCPOYHON KNMHMYeCcKoW 3GdeKTMBHOCTU pas-
JINYHBIX NEKAPCTBEHHbIX GOPM CUUMaPUHA.
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PacTpoBas 3/1eKTPOHHAA MUKPOCKONNA
B aHaJIn3e NPOCBUPHNKA HU3KOro TpaBbl

A. A.TypkoBa, A. M. JibiyaruH, K. A. ly6poBuHa, A. A. lopoxoBa
lfepbapuym. 2025;2(4):17-23. https://doi.org/10.33380/3034-3925-2025-2-4-53 Cratba ony6nmkosaHa: 10.10.2025.

Ha cTpaHuLe 18 B uCXxofHyto BEPCUIO CTaTbU pefjakuma BHECNA M3MEHEHWNE B aHITIMNCKNIA 3arofoBOK CTaTbMy.
Bmecro:

Scanning electron microscopy in the analysis of a low-level prosvirnik

UAcnpaBneHo Ha:

Scanning electron microscopy in the analysis of Malva pusilla Sm.

Ha 37011 Xe cTpaHuLe B MCXOAHYI0 BEPCUIO CTaTbh pefakuus BHecsa n3meHeHmve B Abstract.

Bmecro:

Introduction. As an additional method to clarify the topography and structural features of structures that are important in
assessing the authenticity of a plant object, modern high-precision methods have recently been resorted to, which include
scanning electron microscopy.

Aim. The purpose of the work was to analysis of the morphology of the surface of the Mdlva pusilla by scanning electron
microscopy.

Materials and methods. The study was conducted the Mdlva pusilla, an herb growing in the Voronezh Region and harvested
during mass flowering in 2023. The morphology of the surface of the Mdlva pusilla, after spraying a graphite nanofilm on it in
vacuum with a carbon filament, was performed by scanning electron microscopy (JSM-6510LV JEOL electron microscope, Japan).
Results and discussion. Scanning electron microscopy made it possible to study the surface relief of the object under study.
The topography of the trichomes of the upper side of the leaf and the structure of the base, consisting of a rosette of epidermal
cells slightly elevated above the epidermis, have been clarified. On the underside of the leaf, the presence of numerous
glandular trichomes was revealed, including a single or bicellular pedicle and a multicellular head, the cells of which collapse
during drying of plant raw materials. The epidermal cells of the sepals are strongly sinuous, and the cell walls have clearly
visible thickenings. The stomata are large, numerous, and occur on both sides of the leaf and the sepals of the provender low.
With the help of microregenstructural analysis, it was established that potassium and calcium are the major elements.
Potassium and magnesium are mainly localized in the tissues of the upper side and petals of the calyx, calcium and sulfur in
the tissues of the lower side of the leaf, phosphorus in the tissues of the petals of the calyx.

Conclusion. The paper clarifies and supplements the description of morphological features, and also presents for the first
time the results of a study of the Mdlva pusilla grass using scanning electron microscopy. Thanks to the use of a high-precision
analysis method, the main morphological features of the Mdlva pusilla have been visualized and topographed, and the structure
of diagnostically significant structures has been clarified. Microroentgenstructural analysis in a specific area of the facility made
it possible to identify the composition of the main macro- and microelements and establish the prevailing amount of
potassium and calcium.

UAcnpaBneHo Ha:

Introduction. As an additional method to clarify the topography and structural features of structures that are important in
assessing the authenticity of a plant object, modern high-precision methods have recently been resorted to, which include
scanning electron microscopy.

Aim. The purpose of the work was to analyse the morphology of the surface of the Malva pusilla Sm. by scanning electron
microscopy.

Materials and methods. The study was conducted on the Malva pusilla Sm., an herb growing in the Voronezh Region and
harvested during mass flowering in 2023. The morphology of the surface of Malva pusilla Sm. was performed by scanning
electron microscopy (JSM-6510LV JEOL electron microscope, Japan) after spraying a graphite nanofilm onto it in vacuum using
a carbon filament.

Results and discussion. Scanning electron microscopy made it possible to study the surface relief of the object under study.
The topography of the trichomes of the upper side of the leaf and the structure of the base, consisting of a rosette of epidermal
cells slightly elevated above the epidermis, have been clarified. On the underside of the leaf, the presence of numerous
glandular trichomes was revealed, including a single or bicellular pedicle and a multicellular head, the cells of which collapse
during drying of plant raw materials. The epidermal cells of the sepals are strongly sinuous, and the cell walls have clearly
visible thickenings. The stomata are large, numerous, and occur on both sides of the leaf and the sepals of the plant.
With the help of micro-X-ray structural analysis, it was established that potassium and calcium are the major elements.
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Potassium and magnesium are mainly localized in the tissues of the upper side and petals of the calyx, calcium and sulfur in
the tissues of the lower side of the leaf, phosphorus in the tissues of the petals of the calyx.

Conclusion. The paper clarifies and supplements the description of morphological features, and also presents for the first
time the results of a study of the Malva pusilla Sm. grass using scanning electron microscopy. Thanks to the use of a
high-precision analysis method, the main morphological features of the Malva pusilla Sm. have been visualized and
topographed, and the structure of diagnostically significant structures has been clarified. Microroentgenstructural analysis in
a specific area of the facility made it possible to identify the composition of the main macro- and microelements and establish
the prevailing amount of potassium and calcium.

Ha 18 cTpaHuue B ucxopHyio Bepcumio CTaTbl pefakuma BHecna nsmeHeHune B Keywords.
Bmecro:
Keywords: Mdlva pusilla, morphological features, scanning electron microscopy, authenticity, microrentgenstructural analysis

WAcnpaBneHo Ha:
Keywords: Malva pusilla Sm., morphological features, scanning electron microscopy, authenticity, micro-X-ray structural analysis

Ha 18 cTpaHuue B NCXO[HYI0 BEPCUIO CTaTbW pefakumna BHeCna nsmeHeHue B For citation.

Bmecro:

For citation: Gudkova A. A, Lychagin A.P., Dubrovina K. A., Gorokhova A. A. Scanning electron microscopy in the analysis of
a low-level prosvirnik. Herbarium. 2025;2(4):17-23. (In Russ.) https://doi.org/10.33380/3034-3925-2025-2-4-53

UcnpaBneHo Ha:
For citation: Gudkova A.A., Lychagin A.P, Dubrovina K. A., Gorokhova A. A. Scanning electron microscopy in the analysis
of Malva pusilla Sm. Herbarium. 2025;2(4):17-23. (In Russ.) https://doi.org/10.33380/3034-3925-2025-2-4-53

BHeceHue ncnpasneHme He NoBANANO Ha cofep»KaHue CctaTbn.

O6HOoBNEHA OHJAMH-BEPCUA CTaTbW Ha CaliTe XKypHana.

Scanning electron microscopy in the analysis of Malva pusilla Sm.

Alevtina A. Gudkova, Alexey P. Lychagin, Ksenia A. Dubrovina, Arina A. Gorokhova

Herbarium. 2025;2(4):17-23. (In Russ.) https://doi.org/10.33380/3034-3925-2025-2-4-53 Published: 10.10.2025.

On page 18 of the original version of the article, the editors made a change to the English title of the article.
Instead:

Scanning electron microscopy in the analysis of a low-level prosvirnik
Corrected to:

Scanning electron microscopy in the analysis of Malva pusilla Sm.

On the same page, the editors made a change to the Abstract in the original version of the article.

Instead:

Introduction. As an additional method to clarify the topography and structural features of structures that are important in
assessing the authenticity of a plant object, modern high-precision methods have recently been resorted to, which include
scanning electron microscopy.

Aim. The purpose of the work was to analysis of the morphology of the surface of the Mdlva pusilla by scanning electron
microscopy.

Materials and methods. The study was conducted the Mdlva pusilla, an herb growing in the Voronezh Region and harvested
during mass flowering in 2023. The morphology of the surface of the Mdlva pusilla, after spraying a graphite nanofilm on it in
vacuum with a carbon filament, was performed by scanning electron microscopy (JSM-6510LV JEOL electron microscope, Japan).
Results and discussion. Scanning electron microscopy made it possible to study the surface relief of the object under study.
The topography of the trichomes of the upper side of the leaf and the structure of the base, consisting of a rosette of epidermal
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cells slightly elevated above the epidermis, have been clarified. On the underside of the leaf, the presence of numerous
glandular trichomes was revealed, including a single or bicellular pedicle and a multicellular head, the cells of which collapse
during drying of plant raw materials. The epidermal cells of the sepals are strongly sinuous, and the cell walls have clearly
visible thickenings. The stomata are large, numerous, and occur on both sides of the leaf and the sepals of the provender low.
With the help of microregenstructural analysis, it was established that potassium and calcium are the major elements.
Potassium and magnesium are mainly localized in the tissues of the upper side and petals of the calyx, calcium and sulfur in
the tissues of the lower side of the leaf, phosphorus in the tissues of the petals of the calyx.

Conclusion. The paper clarifies and supplements the description of morphological features, and also presents for the first
time the results of a study of the Mdlva pusilla grass using scanning electron microscopy. Thanks to the use of a high-precision
analysis method, the main morphological features of the Mdlva pusilla have been visualized and topographed, and the structure
of diagnostically significant structures has been clarified. Microroentgenstructural analysis in a specific area of the facility made
it possible to identify the composition of the main macro- and microelements and establish the prevailing amount of
potassium and calcium.

Corrected to:

Introduction. As an additional method to clarify the topography and structural features of structures that are important in
assessing the authenticity of a plant object, modern high-precision methods have recently been resorted to, which include
scanning electron microscopy.

Aim. The purpose of the work was to analyse of the morphology of the surface of the Malva pusilla Sm. by scanning electron
microscopy.

Materials and methods. The study was conducted the on Malva pusilla Sm., an herb growing in the Voronezh Region and
harvested during mass flowering in 2023. The morphology of the surface of Malva pusilla Sm. was performed by scanning
electron microscopy (JSM-6510LV JEOL electron microscope, Japan) after spraying a graphite nanofilm onto it in vacuum using
a carbon filament.

Results and discussion. Scanning electron microscopy made it possible to study the surface relief of the object under study.
The topography of the trichomes of the upper side of the leaf and the structure of the base, consisting of a rosette of epidermal
cells slightly elevated above the epidermis, have been clarified. On the underside of the leaf, the presence of numerous
glandular trichomes was revealed, including a single or bicellular pedicle and a multicellular head, the cells of which collapse
during drying of plant raw materials. The epidermal cells of the sepals are strongly sinuous, and the cell walls have clearly
visible thickenings. The stomata are large, numerous, and occur on both sides of the leaf and the sepals of the plant.
With the help of micro-X-ray structural analysis, it was established that potassium and calcium are the major elements.
Potassium and magnesium are mainly localized in the tissues of the upper side and petals of the calyx, calcium and sulfur in
the tissues of the lower side of the leaf, phosphorus in the tissues of the petals of the calyx.

Conclusion. The paper clarifies and supplements the description of morphological features, and also presents for the first
time the results of a study of the Malva pusilla Sm. grass using scanning electron microscopy. Thanks to the use of a
high-precision analysis method, the main morphological features of the Malva pusilla Sm. have been visualized and
topographed, and the structure of diagnostically significant structures has been clarified. Microroentgenstructural analysis in
a specific area of the facility made it possible to identify the composition of the main macro- and microelements and establish
the prevailing amount of potassium and calcium.

On page 18 of the original version of the article, the editors made a change to the Keywords.
Instead:
Keywords: Mdlva pusilla, morphological features, scanning electron microscopy, authenticity, microrentgenstructural analysis

Corrected to:
Keywords: Malva pusilla Sm., morphological features, scanning electron microscopy, authenticity, micro-X-ray structural analysis

On page 18 of the original version of the article, the editors made a change to For citation.

Instead:

For citation: Gudkova A. A, Lychagin A.P., Dubrovina K. A., Gorokhova A. A. Scanning electron microscopy in the analysis of
a low-level prosvirnik. Herbarium. 2025;2(4):17-23. (In Russ.) https://doi.org/10.33380/3034-3925-2025-2-4-53

Corrected to:
For citation: Gudkova A.A., Lychagin A.P, Dubrovina K. A., Gorokhova A. A. Scanning electron microscopy in the analysis
of Malva pusilla Sm. Herbarium. 2025;2(4):17-23. (In Russ.) https://doi.org/10.33380/3034-3925-2025-2-4-53

The correction did not affect the content of the article.

The online version of the article on the journal's website has been updated.

Fep6apuym. 2026.T. 3, N° 3 5 5
Herbarium. 2026. V. 3, No. 3



NMPABUJIA OOOPMJIEHNA CTATEWN

B cBoen pepakuMoHHOW NONMTUKE XypHan cnepyeTt npuHumnam
LieNIOCTHOCTM My6nmMKaumii B Hay4HbIX XypHasiaX, COOTBETCTBYOLIMM
MOJIOEHUAM aBTOPUTETHBIX MEXAYHAPOAHbIX acCoLMaLNiA, TaKMX Kak
Committee on Publication Ethics (COPE), Council of Science Editors
(CSE), International Committee of Medical Journal Editors (ICMJE),
European Medical Writers Association (EMWA) n World Association of
Medical Editors (WAME), ycTaHaBnvBalowWmx CTaHAAPTbl 3TUYHOrO no-
BEAleHNA BCEX BOBMEYEHHBIX B My6nMKaLumio CTOPOH (aBTOPOB, peaak-
TOPOB XypHana, peLieH3eHTOB, 13faTenbCcTBa U HayyHOro obuiecTsa).
KypHan ¢ nomolbio BCECTOPOHHEro, 06bEKTUBHOIO 1 YECTHOTO pe-
LieH3VIPOBaHMA CTPEMUTCA OTOMpPaTh AnA NybnvKaumm nvb Matepua-
Nbl, KacaloLecsa HayUYHbIX NCCnefoBaHN HaUBbICLLEro KauecTBa.

HayuHo-npakTuueckuin xxypHan npoduna «fepbapuym» apnsaet-
CA perynapHbIM peLeH3MpyemMbIM NeyYaTHbIM N34aHneM, OTpaxKaloLnm
pe3ynbTaTbl NepefoBbiX NCCNeAoBaHN papmaLeBTUYeCKon oTpacu.

TemaTuKa XXypHana MHOrorpaHHa 1 oxsaTblBaeT BOMpocbl 6oTa-
HNKO-PpapMaKOrHOCTNUYECKON XapaKTepuUCTMKM  dapMakonerHbiX 1
NepCcneKTUBHBIX BUAOB PacTeHWn U rprboB, B TOM YUCe KyNbTypbl
KNeTOK U TKaHel; BbiAeNieHne 1 n3yyeHne CTPYKTypbl 6rosornyecku
aKTVBHbIX COEAWHEHWN; MOUCK HOBbIX MPUPOAHbIX JleKapCTBEHHbIX
CPefCTB 1 TEXHONOTNA UX NoNyYeHus; onpeaeneHne 6ronornyeckon
aKTVBHOCTWM CYMMapHbIX 3KCTPAKTOB W OYMLIEHHbIX BEL|eCTB, B TOM
umcne in silico, oNbIT KNMHNYECKOTO NPUMEHEHNA NIEKAPCTBEHHBIX Pac-
TUTENbHBIX CPeACTB; CTaHAAPTM3auuA NekapCcTBEHHOrO pacTUTeNb-
HOro cbipbA U QpapMaLeBTUYEeCKUX CyOCTaHLUMi pacTUTENbHOIO U
MHOTO MPUPOJHOrO MPOUCXOXKAEHUSA; NPO6IeMbl 3aroTOBKU U KyJb-
TUBVPOBAHMA IeKaPCTBEHHBIX N apOMaTUUYeCK/X pacTeHni, pecypco-
BeAYecKne ucciefoBaHuA.

CopepxaHue HayuHblx paboT, nybnuKyembix B XXypHane, cOOT-
BETCTBYIOT OTpaciAM Hayku: papmaLeBTMUeCcKan XMmmsa, papmMaKkorHo-
31A (bapmaLieBTUYECKME); NPOMbIWNEHHaA dapmauua n TexHonorus
nonyyeHua nekapcts (papmaueBTUUECKMe HayKu);, papmakonorus,
KNMHMYeckasa ¢apmakonorua (MeguunHcKne un dapmaueBTnyecKne
HayKu); 60TaHUKa (papmaLeBTUYECcKUe, BUONOrNYecKne N CenbCkoxo-
3ANCTBEHHbIE HAYKN).

My6nukyemble MaTepuranbl JOMKHbI COOTBETCTBOBATb CNeAyIOLM
KpuTepuram:
®  HayuHaa akTyanbHOCTb M 3HAUMMOCTb MPO6AEMbI, KOTOPOI MO-

cBAlleHa CTaTbA (TemaTuKa CTaTbW AOJIXKHA NPeACTaBNATb NHTe-

pec AnA WMPOKOro Kpyra ncciefoBaTeneil, 3aH1MaloLyxca pas-
paboTKOW 1 perncrTpaumen NekapcTBeHHbIX CPeACTB).
®  BbicoKasa CTeneHb [OKa3aTeNlbHOCTW (COBPEMEHHas UCCefoBa-

Tenbckas 6asa, Hannume cepTudMUKaToB Ha 06OpyAOBaHNME, fLOCTa-

TOYHBbIi 06beM BbIGOPOK 1 MOAXOAbI K MaTemaTnyeckon obpabot-

Ke pe3ynbTaToB NCCNeJOBaHMA).
®  KoHuenTyanbHbI XapakTep McCiefoBaHNA (aBTOPbl He AOMKHbI

OrpaHMUMBaATBLCA KOHCTaTaumeln ¢paktos, HEOOXoAMM aHanu3 no-

NyYeHHOro MaTepuana C y4eTOM AaHHbIX NUTepaTypbl, JOMKHbI

6bITb BbiCKa3aHbl HOBbIE AeV 1 TMMNoTe3bl).

YCJ10BUA NYBJIMKALIUA B XKYPHAJIE

1. K paccMoTpeHMio NpUHMMAIOTCA MaTepuasbl TONbKO B NIEKTPOH-
HOM BUJe, HarnpaBieHHble B peJaKLMio Yepes cMcTeMy Ha caiTe B
dopmaTe .doc nnu .docx (HesawmweHHbIn dopmat danos).

2. PaccmatpuBaloTcA TOMIbKO OpUrMHalbHble MaTepuansl, paHee He
ny6avKoBaBLUMECA 1 He HapyllaloLwwme aBTOpCKMe npaea Apyrux
nuy. Bce cTaTbn NPOXOAAT NPOBEPKY B CUCTEME «AHTUMMIArnaT;
YHUKaNbHOCTb TEKCTA CTaTbU AO/MKHA COCTaBNATL He MeHee 75 %.
Mpw BbIABNEHNM NOLOOHBIX TEKCTOB OJHOMO U TOrO e aBTopa B
OPYrUX NeYaTHbIX 1 ANMEKTPOHHbIX N3JaHMSAX, CTaTbsl CHAUMAETCA C
ny6nvkaymn.

3. CornacHo TpeboBaHWAM BbiclWeNn aTTECTALNOHHONW KOMMUCCUN,
XKypHan oTaaeT NPUOPUTET acNUPAHTCKUM U JOKTOPCKUM pabo-
TaMm, CPOK MX Ny6nvKauuy 3aBUCUT OT Npefnonaraemon Aathbl 3a-
LNTbI, KOTOPYIO aBTOPbI JOMKHbI YKa3aTb B MePBUYHbIX JOKYMEH-
Tax, NpunaraemMbix K pyKonucu.

4.  ABTOpbl AOMKHbI 3anonHWUTL M nognucatb ConpoBoanTeNbHOe
NMCbMO, OTCKaHMPOBATb U 3arpy3nTb NpW Nojaye PyKonucu B pe-
pakuuio (8 popmate *.pdf unm *.jpg).

NOPAAOK NYBJINKALUU PYKONUCEN

1. Pykonucb o6sA3aTefibHO MPOXOAMT MepPBUYHbIA OTOOP Ha COOT-
BeTCTBME 0DOPMEHUA CTaTbU COMNACHO TPeboBaHUAM >KypHana
«lepbapuym». B cryyae HeCOOTBETCTBUA NpaBuiam obopmieHns
Pepakuus BnpaBe oTka3aTb B Ny6auMKauuu unm npucnatb CBOu

3aMeyYaHuA K CTaTbe, KOTOpble JOMKHbI ObITb McnpaBieHbl ABTO-

poM nepep peLieH3MpoBaHNEM.

2. Bce pykonwucu, npolueawrie NepBrYHbIN O0T6OP, HampaBaAloTCcA
no Npo$uo HayYHOro NCCNefoBaHNA Ha SKCMepPTU3Y U MPOXO-

AAT obA3aTenbHoe KoHbMAeHLManbHoOe peLieH3npoBaHue. Bce pe-

LieH3eHTbl ABNAIOTCA NPU3HaHHbIMU CMeLuanmcTamm, MMeLWwmmm

ny6nukauuy no TemaTrke peLieH3npyeMoii CTaTbl B TeYeHune no-

cnepHnx 3 net unu B 06nactn 06paboTKM JaHHbIX. PelieH3npoBsa-

HVe NpoBOANTCA KOHdUAEHUMaNbHO Kak Aana ABTopa, Tak 1 Ana

cammx peleH3eHToB. [py NonyyeHnn NONOXUTENbHbIX PeLieH3MI

paboTa cunMTaeTcA MPUHATON K PacCMOTPEHUIO pefaKLOHHOW

Konnerue, KOTopas BbIHOCUT pellieHne, B KaKOM HOMepe »KypHa-

na 6ypet onybnvkoBaHa cTaTbA.

3. Bce yTBepXpaeHHble CTaTby NOCTynaloT B paboTy K pepakTopy u

KOppeKTopy.

OKOHuaTenbHbI MaKeT CTaTbM COrNIacOBbIBAETCA C aBTOPOM.

EAWHDbIE TPEBOBAHUA K PYKOMUCAM, NPEACTABAAEMbIM
B XKYPHAJ «Fep6apuym»

CocTaBneHbl ¢ yueToM TpeboBaHMiA Bbicluen aTTecTauMoHHON KO-
muccun PO 1 «EguHbIX TpeboBaHMiA K pyKONUCAM, MPeacTaBasieMblM B
6riomMmeULIMHCKINE KYpHarbl», pa3paboTaHHbIX MeXayHapoaHbIM Ko-
MUTETOM PeaKTOPOB MEAULIMHCKMX XKYPHaroB.

OpuvruHanbHylo Bepcuto «EAUHBIX TpeboBaHWi K PYKOMUCAM,
npeacTaBifAeMbiM B OGMOMEANLMHCKME >KypHarbl», pa3paboTaHHbIX
MexayHapoaHbIM KOMUTETOM PeAakTOpPOB MeAULIMHCKUX XKYPHanoB,
MOXHO NOCMOTpeTb Ha canite www.ICMJE.org

MpoBefeHne u onucaHve BCeX KIAWHUYECKUX WCCNefoBaHUN
O/MKHO ObITb B MOHOM COOTBETCTBUM CO cTaHZapTamyu CONSORT -
http://www.consort-statement.org

OBLUUE NPABUJIA O®OPMJIEHUA PYKOMUCEN

ONeKTPOHHbI BapuaHT cTaTby npunaraetca B ¢opmate A4
Microsof Word (*doc), Mona 2 cm, wpudt Times New Roman, pasmep
wpundTa 14 nyHKTOB Yepes 1,5 MHTepBana.

O6bem pykonucu: 063op — 15-20 cTpaHuL; OpUrMHaNbHble CTa-
TbU — 10-12 cTpaHuL, BKNOYas NUTepaTypy, Tabnuubl v NOANUCU K pu-
cyHKam. CTpaHuLbl pyKonucy cneflyeT HyMepoBaTb.

lMepeyeHb 0OKymMeHMo8, NofaBaemMblii Ha PacCMOTPEHME B pe-
JaKuuio xXypHana «fepbaprym», LOMKEH BKNtOYaTb B cebs:

1. ConpoBofmnTenbHoe NMcbMmo.

2. TeKcT cTaTbum.

1. COMPOBOAUTEJIbHOE MUCbMO

ABTOpbI AOMXHbI MPEAOCTaBUTb 3aMOfIHEHHOE W MOAMUCaHHOe
ConpoBOANTENIbHOE MUCbMO, MPWUIOXMNB K HEMY yKa3aHHble B TeKcTe
nMCbMa AOKYMEHTbI.

2. PYKOIMUCh

PYCCKOA3bI4YHbIV B/TOK
TumyneHelii nucm:
YOK;
Ha3BaHMe cTaTby;
dbammnnm n NHMLManbl aBTOPOB.;
NoJsiHble Ha3BaHNA yupexaeHunin (HaaCTPOUHbIMM apabckumm Lnd-
pamun OTMEYaIT COOTBETCTBUE YUPEXAEHNN, B KOTOPbIX paboTaioT
aBTOPbI), MOMHbIV NOYTOBbIN aAPEC yUpexaeHWii;
5. e-mail n TenedoH aBTOpa, OTBETCTBEHHOrO 3a KOHTaKTbl C
penakuuen
6. ORCID Bcex aBTOpPOB CTaTbMu.
Pe3tome u Knoyeasoie coea
O6bem pesiome gomKeH cocTaBnaTb 250-300 cnos.
Pestome opueuHanabHoU cmamsu OO/IKHO 6GbiMb CMPYKMypupo-
8AHHbIM:
BBepeHue (BBeieHve paboThbl B CaTol dopme).
Llenb (4enb paboTbl B cxaTtoli dopme).
Matepuanbl u meToAbl (METOAbI UCCIeOBaHUA, €CNN HEOOX0AN-
MO, TO YKa3aTb VX NPenMmyLLecTBa MO CPABHEHMIO C paHee NMPUMEHSB-
LWIMMUNCA METOANYECKMU NPrEMaMU; XapaKTeprCTrKa MaTeprana).
Pe3ynbTaTtbl (OCHOBHbIE pe3ynbTaTbl NCCIeAOBaHUA).
3aknouyeHune (0CHOBHbIE BbIBObI).
Pe3tome 0630pHOU cmamosu makxe O0O0/IKHO 6bimb CMpyKmypu-
DOBAHHbIM:
BBepeHue (BBefieHVe paboTbl B CXaTon popme).
TeKcT (onuncaHne copeprkaHnA TEKCTa CTaTby B CKaTon popme)
3akniouyeHmne (OCHOBHbIE BbIBOAbI).
Bce ab6bpeBmaTypbl B pesioMe HEOOXOANMO packpbiBaTb (HecMo-
TPA Ha TO, YTO OHM ByAYT PACKPbITbl B OCHOBHOM TEKCTe CTaTbh). TekcT
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pe3iome JoMmKeH ObITb CBA3AHHBIM, C MCMOJNIb30BaHNEM CJ/IOB «C/lej0Ba-
TesIbHOY, <HaNnpPUMep», «B pe3sysnbTraTe.

Ha caitite 6putaHckoro nsgatenbctea Emerald npusegeHbl npu-
Mepbl KaueCcTBEHHbIX pedepaToB Ajs pa3nunyHbIX TUNOB cTaTel (0630-
pbl, HAyYHble CTaTby, KOHLENTYaNbHble CTaTby, MPaKTUYeCKne CTaTby —
http://www.emeraldinsight.com/authors/guides/write/abstracts.htm?
part=2&PHPSESSID=hdac5rtkb73ae0130fk4g8nrv1)

KnioueBble cnoBa: (5-8) nomelyaiot nog pesiome nocne o603Ha-
yeHua «Kniouesble cnoBa». KnioueBble C/IoBa [OSIKHbI MCMOb30BaTb
TEPMUHBI U3 TeKCTa CTaTby, onpepensowWwye npeameTHyo obnactb 1
CNoco6CTBYOLME NHAEKCMPOBAHMWIO CTaTbU B MOMCKOBbIX CUCTEMAX, 1
He NOBTOPATb Ha3BaHVe CTaTbu.

Bknap aBTOpoOB. ABTOPbI JOMKHbI HanvucaTb MHGOPMaLUIO O KX
BKnage B paboty (npumep: Astopbl X1, X2 n X3 npuaymanu u paspabo-
Tann 3KCNepuMeHT, aBTopbl X4 1 X5 crHTe3MpoBanu o6pasubl 1 nNpo-
BENN MX SNeKTPOXMMMYecKoe nccnepoBaHve. X3 n X4 nposenu uc-
CfleloBaHNA METOAOM CMEKTPOCKOMNNM KOMOVHALMOHHOIO pacceaHus
n AAMP. AsTopbl X1 1 X6 yuyacTBOBanu B 06paboTke faHHbIX. ABTOp X7
npoBoOANN TeopeTnyeckme pacyeTbl. ABTopbl X1, X2 n X7 yyactsoBanu
B HaMnMcaHUM TeKCTa CTaTbU. Bce aBTOpbI yyacTBOBaNM B 06CYKAEHUN
pe3ynbTaToB).

AHIJ1053bI4HbIV BJTOK

Article title

AHIN0A3blYHOE Ha3BaHMe AOKHO ObITb FPaMOTHO C TOUKM 3peHnA
AHINIMINCKOrO A3bIKa, MPU 3TOM MO CMbIC/TY MOJIHOCTbIO COOTBETCTBOBATb
PYCCKOA3bIYHOMY Ha3BaHWIO.

Affiliation

Heobxognmo ykasbiBaTb opuLManbHOE aHrIoA3bIYHOE Ha3BaHVe
yupexaeHus 1 noytoBblii agpec. Hanbonee NonHbIN CNCOK Ha3BaHWN
YUPEXAEHUA U X OPULMANIBHON aHTNOA3BIYHON BEPCUU MOXKHO HalTu
Ha cante PYH3B: http://elibrary.ru

O6pazey opopmneHus

Mental Health Research Institute

4, Aleutskaya Str., Tomsk, 634014, Russian Federation

Abstract

Peslome cTaTby Ha aHMMNCKOM A3blKE JOSKHO MO CMbICY U
CTPYKTYpe (ana opuruHanbHomn cTtatbu: Introduction, Aim, Materials
and methods, Results and discussion, Conclusion; gns o63opHoi cTa-
Tbu: Introduction, Text, Conclusion) cooTBeTCTBOBaTb PYCCKOA3bIUHO-
My, O COAEPKaHMI0 MOXKeT 6bITb 6onee NosHbIM. Heo6XoANMO ncnonb-
30BaTb aKTUBHbDINA, @ HE MAaCCUBHbBIN 3anor. Bo nsbexxaHne nckaxeHus
OCHOBHbIX MOHATUN XenaTeNbHO MMeTb COOTBETCTBYIOLME aHINNCKNE
TEPMUHbBI. 3TO 0CO6EHHO BaXXHO, KOrAa NPUBOAATCA Ha3BaHNA 0COObIX
3aboneBaHni, CMHAPOMOB, YNMOMUHAIOTCA aBTOPbl WM KOHKPETHble
MeTOAbI.

Keywords

[ina BbIGOpa KNIOUEBbLIX CIOB Ha aHFNACKOM A3blKe cnepyeTt uc-
nonb3oBaTb Te3aypyc HaunoHanbHOW MeAUUMHCKON 6UbnnoTekn
CLLUA - Medical Subject Headings (MeSH).

Contribution of the authors. Bknag aBTOpoB Ha aHMMINCKOM
A3bIKe AO/MKEH COOTBETCTBOBATb PYCCKOA3bIYHOMY.

OCHOBHOW TEKCT

OpuruHanbHble CTaTbl JOMKHbI UMETb CriefyoLyto CTPYKTYpY: a)
BBefleHune; 6) MaTepuanbl 1 METOABI; B) pe3ynbTaThl; I) 06CyKaeHue; 1)
3aK/oueHue.

0O630pHble CTaTby JOMXKHbI UMETb CNIEAYIOLLYI0 CTPYKTYpY a) BBe-
LleHue; 6) TEKCT; A1) 3aK/loueHme.

TekcT 0630pHON CTaTby CleayeT pas3fenaTb Ha COOTBETCTBYOLME
cofepXaHuio cTaTby nofpasfensl.

[lonxeH 6bITb NepeBefieH TEKCT B TabAMLUaxX U B pUCYHKax. TekcT
LOJIKEH ObITb 1 Ha PYCCKOM, 1 Ha aHINACKOM fA3bIKax.

BBegeHue

B pa3gene paetca 060CHOBaHME aKTyanbHOCTU UCCNefOBaHUA 1
yeTKo popmynupyeTca Lesib NCcnefoBaHuA.

Matepuanbi n metToabl

Ha3BaHunA nekapcTBEHHbIX CPeACTB CliefyeT N1caTb CO CTPOYHOM
6yKBbl Ha PYCCKOM fi3blke C 06s3aTenbHbIM yKa3aHMeM MexAyHapon-
HOro HenaTeHTOBaHHOIO Ha3BaHWsA, a NPW ero OTCyTCTBUM — rPynnu-
POBOYHOFO MM XMMUYECKOrO Ha3BaHuA. MexayHapogHble HenaTeH-
TOBaHHble Ha3BaHMA (apMaLeBTUYECKUX CyOCTaHUMA U TOProBble
HaMMEHOBAHWA NeKapCTBEHHbIX CPEACTB Heob6XoANMO 0dOopPMNATL B
cooTBeTCcTBUM C [0CyapCTBEHHBIM PEECTPOM JIEKAPCTBEHHbIX CPefCTB

(grls.rosminzdrav.ru). Mpu onucaHun B paboTe pe3ynbTaToB KIMHUYEC-
KUX MCCnefjoBaHN HEO6XOAUMO NPUBECTM HOMEP U iaTy pa3peLueHns
Ha nposeAeHne KNINHUYECKOro NCcnefoBaHNA cornacHo PeecTpy Bbl-
[aHHbIX paspelleHunii Ha NpoBefeHVe KIUHUYECKNX WCCefoBaHUi
neKapCTBEHHbIX NPenapaTos..

Mpu onucanmn ncnonbsyembix obLienabopaTopHbIX PeakTUBOB
cnepyeT NMPUBOAUTDL MX HaVMEHOBaHWeE, KnacC YMCTOTbl, GrpMy-npo-
U3BOAUTENA U CTPaHy MPOUCXOXKAEHUA [MprMep: X0PUCTOBOLJOPOA-
Has KncnoTta, X4. (Curma Tek, Poccna)l. Mpu onucannm cneynduyeckmnx
MMMOPTHbIX peakTBOB [NpumMep: 13 Katanora Sigma-Aldrich] Heobxo-
AUMO [JOMONTHNTENbHO MPUBOANTD KaTanoXHbIl HOMep peaKTuBa.

Mpwn onucaHnn nccnepyemblx NEKapCTBEHHbIX CPEACTB HeobXo-
AUMO NPYBOAMUTL NX TOProBOe HauMeHoBaHue, GUpMy-npounsoanTens,
CTpaHy NMPOUCXOXKAEHNA, CEPUI0 U CPOK roaHocTy [Mpumep: CuHapa-
HONM TabneTkn MPONOHIMPOBAHHOIO AENCTBUA, MOKPbITble MNAeHOoY-
Hol o6onoukon 4 mr, npoussogctea ®APMATEH C.A., Tpeuwnsn, cepus
1100638, cpok rogHocTh go 05.2013].

Mpu onucaHWn wncnonb3yembix CTaHAapTHbIX 06pasLoB Heob-
XOAMMO MNPUBOANTL KONMYECTBEHHOE CofepXKaHue aKTUBHOMO Be-
ectBa B CTaHAAapTHOM o6pasue, ¢upMy-Npov3oAnTeNb, CTpaHy
NPOUCXOXAEHNA, CEPUI0 N CPOK FOAHOCTU [Mpumep: pyMmaHTaauHa
rmgpoxnopua, CybCcTaHUMA-MOPOLLOK, COAepXaHWe puMaHTaauHa
99,9 %, YxeusaH Anenoa Kanrio ®apmaveyTtukan KoJlta, Kutaii, cepua
KY-RH-M20110116, rogeH po 27.01.2016 r.].

Mpwn onuncaHnn NCnonb3yemMoro aHanMTUYeCKoro obopyaoBaHMA
HeoOXOAMMO YKa3blBaTb €ro HasBaHue, ¢UPMy-NPOVN3BOAUTENA U
CTpaHy npoucxoxaeHua [npumep: npubop ana tecta «PactBopeHune»
DT-720 (ERWEKA GmbH, lepmanus)].

Mpwn onrcaHumM MCNonb3yemMoro NPOrpaMMHOro obecrneyeHus He-
06xoanMO yKasbiBaTb €ro Ha3BaHue, Bepcuio, prpmy-npovssoanTens,
cTpaHy npoucxoxaeHus [npumep: ChemStation (ver. B.04.03), Agilent
Technologies, CLLA].

Mpwv npusefeHnn B paboTe NepBUUHBIX JaHHbIX aHANNTUYECKUX
nccnefoBaHUn (CNekTpoB, XPOMaTorpamm, KannbpoBOUHbIX rpaduKoB)
UX HeobXoAUMO NPVBOAUTL B LIBETE, B MPOC/EXMBaeMoM ¢popma-
Te, C YeTKUMM, pPa3bopUMBLIMU NOANMNCAMMK OCeN, MUKOB, CNeKTpasb-
HbIX MaKCMMYMOB U T. A.). Ha3BaHWA neKapCTBEHHbIX CPeACTB cleayeT
nrcaTb CO CTPOYHOW BYKBbl Ha PYCCKOM fA3blKe C 06A3aTeNIbHbIM YKa-
3aHVeM MeX/lyHapO/HOro HernaTeHTOBaHHOrO Ha3BaHMA, a Npw ero oT-
CYTCTBUU — FPYNMMPOBOYHOrO UV XUMUYECKOrO Ha3BaHUA.

Yucnosble faHHble HEOOXOAMMO YKasbiBaTb Ldpamu, B fECATUY-
HbIX APO6AX NCMoNb3oBaThb 3anATble. MaTemaTnyecKne n Xxummnyeckmne
bopmyrnbl NcaTb YETKO, C yKazaHMeM Ha nonax 6yks andasuta (pyc-
CKUI, NAaTUHCKUIA, TpeYecKnii), a TakKe NPOMUCHBIX N CTPOYHbIX OYKB,
rokasaTenei cTeneHu, NHAEKCOB. K cTaTbe MOXeT ObITb MPUSIOKEHO
HeobxogMmoe KonMuecTBo Tabnmy n pucyHKoB. Bce Tabnunupl 1 pucyH-
KU BOMKHbBI IMETb HOMEP 1 Ha3BaHWe, TEKCT CTaTby JOJIKEH CopepKaTb
CCbUIKY Ha HUX.

Pykonucu ctate, B KOTOpPbIX MPU AOCTaTOYHOM 06 beme sKcnepu-
MeHTasIbHbIX AaHHbIX OTCYTCTBYET CTAaTUCTNYECKUIA aHann3, a Takxe He-
KOPPEeKTHO MCMOMb30BaHbl WV OMUCaHbl MPUMeHAeMble CTaTUCTUYe-
CKve MeTofibl, MOTYT ObITb OTK/IOHEHbI peflakLuelt XXypHana.

Heobxogumo faBaTb onpefeneHne BCEM WUCMONb3yeMbIM CTaTu-
CTUYECKM TEPMUHAM, COKPALLEHNAM 1 CUMBONNYECKUM 0603HauYeHN-
AM. Hanpumep: M - BbibopoyHoe cpefiHee; m — owmnbKa CpeaHero; o —
CTaHfapTHoe KBaApaTWYHOEe OTKJIOHEHWE; P — BOCTUTHYTbI YPOBEHb
3HaummocTu 1 T.4. Ecnn ucnonb3yetca BbipaxkeHve Tuna M = m, ykasaTtb
obbem Bbl6OpKM n. Ecnm ucnonblyemble cTtaTUCTUYECKME KpUTEpUM
MMEIOT OFPaHNYeHUA Mo NX NPUMEHEHWIO, YKa3aTb, Kak NpoBepsAnmnch
3TN OrpaHNYeHnA 1 KakoBbl pe3ynbTaTbl NpoBepok. [py ncnonb3osa-
HVM NapameTpr4ecKUX KpUTepres onncbiBaeTca npoleaypa nposep-
KU 3aKOHa pacnpepeneHus (Hanprmep, HOPMasbHOro) 1 pe3ysnbTaThl
3TOWN NPOBEPKU.

TouHOCTb MpeAcTaBNeHNA pPe3yNibTaTOB pacyeTHbIX MokasaTenen
[O/MKHA COOTBETCTBOBATb TOYHOCTM UCMOMb3yeMbIX METOAOB M3Mepe-
HuA. CpefiHe BENNYMHBI He CrieflyeT NPMBOAUTbL TOUYHEE, YeM Ha OfMH
[EeCATUYHBIN 3HaK MO CPaBHEHWIO C UCXOAHBIMU AaHHbIMU. PekomeHnpy-
eTcA NPOBOANTbL OKPYITIEHNE pe3ynbTaToB (CPeAHUX 1 NMoKasaTenen Ba-
prabenbHOCTN) U3MepeHna nokasaTena Ao OfUHAKOBOro KonnyecTsa
[EeCATUYHBIX 3HAKOB, Tak Kak UX pa3Hoe KONMYeCcTBO MOXeT ObiTb MH-
TeprnpeTMPOBaHO KaK pasnnyHas TOYHOCTb U3MEPEHMWIA.

CornacHo coBpeMeHHbIM NpaBuiam, peKOMeHyeTCA BMeCTo Tep-
MWHA «QOCTOBEPHOCTb PasfiMuMin» WUCMOMb30BaTb TEPMUH «YPOBEHb
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CTAaTUCTUYECKON 3HAYMMOCTM PA3NIMunin». B KaLOM KOHKPETHOM Ciy-
yae peKomeHAayeTCA yKasblBaTb GakTUUECKYl0 BEUUNHY AOCTUTHYTO-
ro YPOBHA 3HAYMMOCTUN P AJIA UCTIONb3YEMOrO CTaTUCTUUECKOTO Kpu-
Tepua. Ecnn nokasatenb moxeT 6bITb paccuMTaH pasHbIMKU MeTofamu
1 OHM OMucaHbl B paboTe, TO CiepyeT yKasaTb, Kakol UMEHHO MeTop
pacueTa nprmMeHeH (Hanpumep, ko3dduuneHT Koppensauun MUpcoHa,
CnvpmeHa, brcepmanbHbIi U T. M),

Pe3synbTaTtbl 1 06cyxaeHne

B paspene B nornyeckoii nocnepoBaTenbHOCTY NpPeAcTaBA0T-
CA pe3ynbTaTbl UCCNefoBaHVA B BUAE TeKCTa, Tabnuu Wam prcyHKOB
(rpadukm, gnarpammbl). Cnepyet n3beratb NOBTOPEHNA B TEKCTE faH-
HbIX 13 TabnuL, UNU PUCYHKOB. B KauecTBe anbTepHaTMBbI Tabnuuam ¢
60MbLINM YNCIOM JaHHbIX UCMonb3ytoTcs rpadukmn. Ha rpadurkax v an-
arpamMmmax pekomMeHAyeTca yKasblBaTb AOBEPUTENIbHbIA NHTEPBaN UK
KBajpaTnyHoe oTKNoHeHue. Ha rpadukax ob6s3aTenbHO AOMKHBI ObITb
noANuCKU 1 pa3MeTKa OCell, yKa3aHbl eJUHMLIbI U3MePeHWiA.

B paspene cneayeT BbIAENUTb HOBbIE 1 BaXKHblE aCMeKTbl pe3ysib-
TaTOB MPOBEJEHHOro NCCiejoBaHNA, NPpoaHann3npoBaTb BO3MOXHbIe
MeXaH13Mbl UM TONKOBAHMNA 3TUX AAaHHbIX, MO BO3MOXXHOCTM COMOCTa-
BUTb VX C AaHHbIMK APYrux uccneposateneil. He cnegyet noBTopATb
cBefleHUn, yXKe NPUBOAMBLLNECA B pa3fene «BBefieHune», n noapobHble
[aHHble U3 pasgena «Pesynbratbi». B 06CyXAEHNE MOXHO BKIIOUMTb
060CHOBaHHble peKOMeHAaLMn 1 BO3MOXHOE MPUMEHeHWe NonyyeH-
HbIX Pe3yNIbTaTOB B NPEACTOALYMNX NCCIIEAOBAHUAX.

B 0630pHbIX CTaTbAX pekoMeHAyeTcA onucaTb MeToAbl U rnybu-
Hy MOWCKa CTaTeil, KpUTEPUN BKIIOUEHNA HaJEHHbIX MaTepuanoB B
0630p.

3akniouyeHue

B paspene npepfcraBnAwTca cGopmMynmMpoBaHHbie B BUAE BbiBO-
[0B pe3ynbTaTbl pelleHnA NpobiemMbl, yKasaHHON B 3arofnoBKe 1 Lenu
cTaTbn. He cnepiyeT ccbinaTbcA Ha HesaBepLIEHHYO paboTy. BeiBogbl
paboTbl AOMXKHbI NOATBEPXAATbCA pe3ynbTaTaMu NPOBeAEeHHOro cTa-
TUCTNYECKOTO aHanu3a, a He HOCKTb AeKNlapaTUBHbIN XapakTtep, oby-
CJIOBJIEHHbIN O6LWMMU NPUHLMMIAMN.

AONOJIHUTEJIbHAA UHOOPMALIUA

KoHgpnukm uHmepecos

YKa3aTb Hanuume TakK Ha3blBaeMOro KOHGVKTa UHTEpecoB, TO
ecTb ycnoBuin 1 GaKToB, CMOCOBHbIX MOBAUATL Ha pe3ynbTaTbl Uccne-
foBaHuA (Hanpumep, GMHaAHCMPOBaHME OT 3aMHTEPECOBAHHbIX L, 1
KOMMaHWI, UX yyacTme B 06CyAeHNN pe3ynbTaToB NCC/Ief0BaHNA, Ha-
nMcaHNy pyKONucn n T. 4.).

Mpy OTCYTCTBMU TaKOBbIX WCMONb30BaTb cCrefyowyo dopmy-
NNPOBKY: «ABTOPbI AEKNapUpPYyIOT OTCYTCTBUE ABHbIX W MOTEeHLMasnb-
HbIX KOH(NMKTOB UHTEPECOB, CBA3AHHbIX C NybnuKauuen HacTosulein
cTaTbu».

McmoyHUK puHaHcuposaHus

Heobxognmo yka3biBaTb MCTOYHUK GUHAHCMPOBAHUA Kak Hayu-
HoW paboTbl, Tak 1 Npouecca Nybnankauum ctatol (GoHA, Kommepye-
CKasl UM roCyfapcTBEHHas OpraHu3auus, YacTHoe nuuo u ap.). Yka-
3blBaTb pasmep ¢UHaAHCUMpPOBaHMA He Tpebyetca. lpu oTCyTCTBUM
NCTOYHMKA QMHAHCMPOBAHUA MCMONb30BaTb Creayoly GpopmMynu-
pOBKY: «KABTOPbI 33aABNAIOT 06 OTCYTCTBUUN GUHAHCMPOBAHNAY.

Coomeemcmaue NpuHYUNAmM 3SMUKu

HayuHo-uccnegoBaTenbckme NpoeKkTbl C yyacTrem Niogen LOMxK-
Hbl COOTBETCTBOBATb 3TMYECKMM CTaHAapTaM, pa3paboTaHHbIM B COOT-
BETCTBUU C XeNbCMHKCKOW feKnapaunen BceMmpHon megmumnHCKon ac-
coymaumm «3Tmyeckme NPUHLMUMNbI NPOBeAEHNA HayYHbIX MeANLINHCKUX
NccnefoBaHWiA C yyacTmem yenoBeka» ¢ nonpaskamu 2000 r. u «Mpa-
BUIAMUN KNMHNYECKOW NPaKTUKK B Poccuitckonn Mepepaummny, yTBepX-
neHHbIMK Mpukasom Munsgpasa PO ot 19.06.2003 r. N° 266. Bce nu-
La, yyacTBylolme B NCCNeAOBaHNM, AOMKHbI AaTb NMHOPMUPOBaHHOE
cornacve Ha yyactue B uccinepoBaHuun. [ina ny6nukauuy pesynbratos
OpUrMHaNbHON PaboTbl HEOGXOAMMO YKa3aTb, MOAMNUCHIBANN NN YYacT-
HUKW nccnefoBaHna MHGOPMMPOBaHHOe cornacue.

HayuHo-uccnegoBaTenibckme NpoeKThbl, TpedyloLre NCnosib3oBa-
HUA SKCNEPUMEHTANIbHBIX *KMBOTHbIX, AOMKHbI BbINMOAHATLCA C COOMI0-
[EeHVEeM NPUHLUMOB FYMaHHOCTU, U3NOXEHHbIX B AMpeKTMBax EBpo-
nemnckoro coobuectsa (86/609/EEC) n XenbCUHKCKON AeKnapaymm

B o60oux cnyyasax Heob6xoAnMO yKasaTb, 6bl v MPOTOKON Uccre-
[I0BaHNA 0f06peH 3TUYECKMM KOMUTETOM (C MprBeAeHNeM Ha3BaHWA
COOTBETCTBYIOLLEN OpraHU3aumy, Homepa NPOTOKOMa 1 AaTbl 3acepa-
HUA KOMUTETA).

bnazodapHocmu

Bce uneHbl KONNEKTMBA, He OTBevaloLme KpUTepusm aBTOpPCTBa,
LOMKHBI ObITb MEPEUNCIIEHbI C KX COrNacKa C NoA3aroloBKom «Bbipa-
XKEHMEe MPU3HATENbHOCTI.

CCbUJIKU B TEKCTE CTATbU

B XypHane npumeHsaeTcA BaHKYBepPCKUil CTUb LIUTUPOBAHUA:
B CNMCKE NNTEPaTypbl CCbIKU HYMEPYIOTCA B MOPAAKE YNOMUHAHUA B
TeKkcTe (He3aBMCKMMO OT s3blKa, Ha KOTOPOM [laHa paboTa), a He Mo an-
baBuTy. Bibnnorpaduueckme ccbikn B TeKCTe cTaTby 0603HavaloTCA
undpamu B KBagpaTHbix ckobkax (TOCT P 7.0.5-2008).

Bubnuorpadpuueckas nHpopmauma fomkHa 6bITb COBPEMEHHOW,
aBTOPUTETHON N ncyepnbiBatowen. CCbINKM AOMKHbI AaBaTbCA Ha nep-
BOUCTOYHVKM U He LUTUPOBATb OAWH 0630p, rae oHu 6binv yrnoms-
HyTbl. CCbINIKA JOMXKHbl ObITb CBEPEHbl aBTOpPamy C OPUTrMHaNbHbIMU
LOKYMEHTaMWU.

Kaxpabli HayuHbIn GaKT [OSIKeH COMPOBOXAATLCA OTAENbHOM
CCbINKOW Ha NCTOYHUK. ECin B 0AHOM NpeanoXeHnn ynoMmrHaeTcs He-
CKOMbKO Hay4HbIX GpaKTOB, MOCJIE KaXKA0ro 13 HUX CTaBUTCA CCbifKa (He
B KOHLe npefnoxeHus). Npy MHOXeCTBEHHbIX CCbITIKaX OHW JaloTcA B
nopsagke xpoHonoruu [5-9]. Heobxognmo ybenmTbca B TOM, 4TO BCe
CCbIIKKN, NPUBEAEHHbIE B TEKCTE, MPUCYTCTBYIOT B CMMCKE NMTEPaTypbl
(v HaobopoT).

He cnepyeT ccbinaTtbca: Ha HeONyONMKOBaHHbIe CTaTb, Ha JUC-
cepTaumu, a Takxke aBTopedepaTbl AUCcepTaLnie, NpaBuiibHee CCbinatb-
CA Ha CTaTbW, OMyONMKOBaHHbIE MO MaTepranam AUCCePTaLNOHHbIX
MNccrnenoBaHNn.

CnepyeT nsberaTb CCbUIOK Ha Te€3UCbl U CTaTbW U3 COOPHUKOB
TPYZOB 1 MaTepuanioB KOHbepeHLUiA, MOCKONbKY UX Ha3BaHWA Mo Tpe-
60BaHMI0 3apybexxHbIX 6a3 JaHHbIX JONMXKHbI ObITb NepeBefeHbl Ha
AQHMMNCKNIA A3bIK. Elle He ony6nMKoBaHHblE, HO NPUHATbIE K NeyaTtu
CTaTby YKa3blBalOTCA «B MeyaTu» Un <roTOBUTCA K BbIXOAY», C flobaBne-
HMEeM MUCbMEHHOTO pa3peLleHns aBTopa U 3[aTenbCTBa.

Heponyctumo camouutupoBaHue, Kpome CllyyaeB, Korga 3To
Heobxofumo (B 0630pe nnuTepatypbl He 6onee 3-5 CCbINOK).

LokymeHTbl (MprKasbl, FTOCTbl, MeANKO-CaHNTapHbIe NpaBuna, me-
TofAMYECKME yKa3aHWs, NONOXKeHWA, NOCTAHOBNIEHUS, CaHUTAPHO-3NU-
LeMunonornyeckmne npasuia, HOPMaTuBbl, GefepanbHble 3aKOHbI) HYX-
HO YKa3blBaTb B CKOOKax B TeKCTe.

CMNCOK JINTEPATYPbI

Cnucok nutepatypbl noa 3aronoBkom Jiutepatypa/References
pa3meLLaeTcs B KOHLE CTaTby U BK/tOUaeT brnbnuorpadurueckoe onvca-
Hue Bcex paboT, KOTopble LUTHPYOTCA B TEKCTE CTaTbU.

Brubnuorpadunyeckne cnucku coctaBaailoTcA C yyeToM «EfMHbIX
TpeboBaHWI K pyKONMCAM, NPeACTaBIsieMblM B 6IOMeANLMHCKIE XYp-
Hanb» MeXXayHapoAHOro KoMmTeTa peAakTopoB MeANLIMHCKMX XKy pHa-
nos (Uniform Requirements for Manuscripts Submitted to Biomedical
Journals). NpaBunbHOe onMcaHe UCNONb3yeMbIX NCTOYHMKOB B CMK-
cKax nuTepaTypbl ABAAETCA 3a0rOM TOro, YTo LUUTUpyemas nybnmka-
uua 6yaeT yuTeHa Npuv OLEeHKe HAayYHOW OeATeNnbHOCTU ee aBTOpPOB 1
opraHu3auuii, rae oHy paboTalior.

YuutbiBasa TpebOBaHWA MEXAYHAPOAHbIX CUCTEM LMTMPOBaHUA,
6ubnmorpadmyeckne CNUCKM BXOAAT B aHIMIOA3bIYHLIA ONOK CTaTbu
1, COOTBETCTBEHHO, AO/MKHbI JaBaTbCA He TONbKO Ha A3blKe OpPUrMHa-
na, HO 1 B POMaHCKOM andasuTe (NaTUHCKMMM B6ykBamu). Mo3Tomy aB-
TOPbI CTaTel JOMKHbI NPeACTaBAATb aHMOA3bIYHbIE NCTOYHMKMN NaTu-
HULEN, @ PYyCCKOA3bIYHbIE — KUPWUAULEA 1 B POMAHCKOM andasute.
TpaHcnMTepUpyloTCA GamMmunuM aBTOPOB M PYCCKOA3bIYHbIE Ha3BaHWA
NCTOYHMKOB (BblgenaeTca KypcvmeoMm). lNepeBofAaTca Ha aHrMnCKun
A3bIK Ha3BaHWsA CTaTel, MOHorpadun, cOOPHUKOB CTaTell, KOHdepeH-
LMiA C yKasaHveM Nocne BbIXOAHbIX AaHHbIX A3blKa MCTOYHMKa (In Russ.).
Ha3BaHune pycckoasbluHbix XypHanos B REFERENCES paetca B mpaHc-
Jlumepayuu, 3amem cmasumca 3HaK = U 0aemcsa aHaaulicKkoe HazeaHue
XXypHana (He Hy>HO CaMOCTOATENbHO MepPeBOAUTb PYCCKOe Ha3BaHue
XKypHana Ha aHrINACKUNIA A3bIK, MOXXHO yKa3aTb JIMLLb Ty BEPCUIO Ha3Ba-
HWA Ha aHINNIACKOM A3bIKE, KOTOPas, Kak MPaBuIo, MMeeTCA Ha aHrnon-
3bIYHOM CaliTe 3TOro XypHana. Ecnv e ee HeT, MOXXHO OrpaHMYnTbCA
TpaHcAuTepauuen).

TexHONOrMA NOArOTOBKM OMMUCAHWA C UCMOSIb30BaHNEM CUCTEMbI
aBTOMATMYeCKOW TpaHC/MTepauuMm U nepeBofuvka Ha caiite http://
www.translit.ru
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1. BonTtu Ha caiiT translit.ru. B okoLike «BapuaHTbI» BbIOpaTb cuctemy
TpaHcnutepauun BGN (Board of Geographic Names). BctaButb B
cneyuanbHoe none OO aBTOPOB, Ha3BaHNeE N3aHNA Ha PYCCKOM
A3bIKE U HaXkaTb KHOMKY «B TPAHC/INT».

2. KonupoBaTb TpaHC/IMTEPMPOBAHHbI TEKCT B
CMUCOK.

3. MepeBecTn ¢ nomolbio nNepesopunka Google HasBaHMe KHWrK,
CTaTbW Ha aHTUACKWI A3bIK, NePeHeCTH ero B roTOBALMIACA CNi-
cok. MepeBop, 6e3ycnoBHo, TpebyeT peaakTVPOBaHWA, NOITOMY
AaHHYI0 YacTb HEOOXOAMMO rOTOBUTb YeNOBeKY, MOHMMaloLemy
AHMTMNCKNI A3bIK.

4. O6bepnHUTb TpaHCAWTEpMpyeMoe U MNepeBOAHOE OMNuCaHuA,
opopmnAA B COOTBETCTBUM C NPUHATLIMY NpaBUIaMu.

5. B KoHUe onncaHua B KPyrbix CKobKax yKa3sbiBaeTtcs (In Russ.).

roToBAWMIACA

O6pazsey oghopmieHUA cnucka sumepamypel

JiutepaTtypa/References

1.Jlntepatypa

HacbipoBa P. @., iBaHoB M. B, HesHaHoB H. I. BBegeHue B ncuxodap-
MakoreHeTuky. CM6.: Usgatenbckuin ueHtp CM6 HAMNHW nm. B. M. bex-
TepeBa; 2015. 272 c.

References

Nasyrova R.F., Ivanov M. V., Neznanov N. G. Vvedenie v psikhofar-
makogenetiku [Introduction to psychophar-macogenetics]. St. Peters-
burg: Izdatel’skiy tsentr SPb NIPNI im. V. M. Bekhtereva; 2015. 272 p. (In
Russ.).

2.JIntepatypa

KonecHuk A. M. TlporHocTMyeckoe 3HauyeHue sKcnpeccun p53 y
60/bHbIX C PAHHUMMN CTAAUAMY HEMENKOKNETOUHOIO pakKa fierkoro. OH-
kosnoaus. 2013;15(1):20-23

References

Kolesnik A. P. Prognostic value of p53 expression in patients with
early non-small cell lung cancer. Onkologiya. 2013;15(1):20-23. (In Russ.).

3.Jlutepartypa

LWynbxeHko M. I, Bacunenko U. A, ¥rpak b. W., LWoxwnH W. E., Meg-
Beges 0. B., ManaweHko E. A. CpaBHUTENbHbIN aHaM3 METOAOB onpe-
geneHna MOAJSIMHHOCTM Cy6CTaHUMM-Nopolok «[anapru». Paspa-
60mka u pecucmpayus nekapcmeeHHoix cpedcms. 2020;9(3):111-117DOI:
10.33380/2305-2066-2020-9-3-111-117.

References

Shulzhenko M. G., Vasilenko I. A., Ugrak B. I, Shohin I. E,
Medvedev Yu. V., Malashenko E. A. Comparative analysis of methods
for determining the authenticity of the substance - «Dalargin»
inquiry. Razrabotka i registratsiya lekarstvennykh sredstv = Drug
development & registration. 2020;9(3):111-117.  (In  Russ.). DOI:
10.33380/2305-2066-2020-9-3-111-117.

4. JiutepaTtypa/References

Ucok A., Gaebel W. Side effects of atypical antipsychotics: a
brief overview. World Psychiatry. 2008;7(1):58-62. DOI: 10.1002/j.2051-
5545.2008.tb00154.x.

5.Jlutepatypa/References

Cornier M.A., Dabelea D. Hernandez T.L., Lindstrom R.C,
Steig A. J,, Nicole R. S., Van Pelt R. E., Wang H., Eckel R. H. The metabolic
syndrome. Endocrine Reviews. 2008;29(7):777-822. DOI: 10.1210/
er.2008-0024.

B 6u6nnorpadpnueckom onncaHnm Ka>kaoro NCTOYHMKA [LOJIXK-
Hbl 6bITb NpeacTaBneHbl BCE ABTOPbIl. Cnivcok nutepaTypbl JOMXKeH
cooTBeTCTBOBaTb Gopmaty, pekomeHayemomy AMepriKaHckoln Hauwmo-
HanbHou OpraHusaumein no NMHdopmMaLmoHHbIM cTaHaapTam (National
Information Standards Organisation — NISO), npuHatomy National
Library of Medicine (NLM) fns 6a3 gaHHbix (Library’s MEDLINE/PubMed
database) NLM: http://www. nim.nih.gov/citingmedicine.

HasBaHusa nepuogunuecknx usgaHuii MoryT 6biTb HanUCaHbl B CO-
KpaljeHHON ¢opmMe B COOTBETCTBMM C KaTaJioroM Ha3BaHWii 6a3bl
naHHbIx MedLine (NLM Catalog). O6bluHO 3Ta dopma HanmcaHus ca-
MOCTOATENbHO NPUHMMAETCA N3LaHNEM; €€ MOXKHO Y3HaTb Ha caiTe us-
faTenbcTBa NMbo B cnncke abbpesuraTyp Index Medicus. Ecniv xypHan
He nHAekcupyetca B MedLine, Heob6xoMMO yKa3biBaTb €ro NoJIHOe Ha-
3BaHMe. Ha3BaHWA OTeyeCcTBEHHbIX XXYPHANOB COKpallaTb Henb3A. He-
LOMYCTMO COKpallaTb Ha3BaHMe CTaTby.

Bubnnorpajpuyeckne craHpapTbl ONUCAHUA LUTMPYEMbIX
ny6nukauui

MoHozpacpuu

BbixoaHble AaHHble yKa3biBaloTCA B cliefyloLiei nocnefosateb-
HoCTu: GamMunMA 1 MHMLMaNbl aBTopa (aBTOPOB), Ha3BaHWe MOHOrpa-
éun (NONHOCTbIO pacKpbiBas BCe CI0Ba), HOMepP MOBTOPHOrO M3fja-

HUA, MECTO U3faHuA (ropoa), N3[aTenbCTBO, FOA N3LaHUs, KONMYEeCTBO
CcTpaHuL,.

O6pasey opopmneHusa

[Ina pycckoA3bIYHbIX UCMOYHUKO8

JNntepartypa

CokonoBa [.H. TotanoBa B.b. KnuHuko-natoreHeTnyeckne
acnekTbl A3BeHHOW 6one3Hn xenyaka. M.: AHaxapcuc; 2009. 328 c.

References

Sokolova G. N., Potapova V. B. Kliniko-patogeneticheskie aspekty
yazvennoy bolezni zheludka [Clinical and pathogenetic aspects of
gastric ulcer]. Moscow: Anacharsis; 2009:328 p. (In Russ.).

Jna aHen0a3614HbIX UCMOYHUKO8

Jenkins P. F. Making sense of the chest x-ray: a hands-on guide.
New York: Oxford University Press; 2005. 194 p.

Cmamesa u3 xypHana

BbixofHble JaHHble YKa3blBaloTCcA B clieayloleil nociefoBaTenb-
HocTu: aBTOp(bl) (Pammnnuu 1 NHMLManbI Bcex aBTopoB). HasBaHme cTa-
Tbu. Ha3zBaHme XypHana (KypcmBom). [of; Tom (B cKOGKax HOMep Xyp-
Hana): undpbl NepBo 1 NOCNefHeN CTpaHuL,.

O6pasel opopmneHus

114 pycckosA3bIYHbIX UCMOYHUKO8

JNintepartypa

WuwkuH C. B., MyctaduHa C. B., LLlepbakosa J1. B., CumoHoBa I. U.
MeTabonunyeckuii CUHAPOM U PUCK MHCYNbTa B nonynsAumMmn HoBocnbup-
cKa. KapouosackynsapHas mepanus u npogunakmuka. 2014;13(3):53-57.

References

Shishkin S. V., Mustafina S. V., Shcherbakova L. V., Simonova G. I.
Metabolic syndrome and risk of stroke in the population of Novosibirsk.
Kardiovaskulyarnaya terapiya i profilaktika = Cardiovascular Therapy and
Prevention. 2014;13(3):53-57. (In Russ.).

[1na aH2noA3b14HbIX UCMOYHUKO8

Dickerson F. B., Brown C. H., Kreyenbulh J. A., Fang L., Goldberg
R. W., Wohlheiter K., Dixon L.B . Obesity among individuals with
serious mental illness. Acta Psychiatr Scand. 2006;113(4):306-313. DOI:
10.1111/j.1600-0447.2005.00637.x.

BapuaHTbl 6ubnuorpadpuueckoro onmcaHuAa MaTepuanos
KoHdepeHywmii: http://www.ncbi.nlm.nih.gov/books/NBK7272/

BapuaHTbl 6u6nuorpaduyeckoro onucaHUA MNaTeHTOB:
http://www.ncbi.nlm.nih.gov/books/NBK7260/

BapuaHTbl 6u6nnorpadunyeckoro onmcaHus pecypcoB ypaa-
neHHoro gocryna: http://www.ncbi.nlm.nih.gov/books/NBK7274/

TABJINLbI U PUCYHKUN

Tabnuubl 1 PUCYHKM JOMKHBI ObITb MPEACTaBMEHbl HA PYCCKOM 1
AHINNIACKOM A3blKaX.

Ta6bnuupbl

Tabnuupl cnefyeT nomellaTtb B TEKCT CTaTbU, OHU JOMKHbI UMETb
HYMepOBaHHbIN 3arofIoBOK Ha PYCCKOM U aHMIMNCKOM A3blKe U YETKO
o603HayeHHble rpadbl, yA0OHble 1 MOHATHbIE ANA YTeHUA. [laHHble Ta-
6nULbI JOMKHBI COOTBETCTBOBATL LIPPaM B TEKCTE, OAHAKO He JOMKHbI
oy6nupoBaTb NpeAcTaBieHHY0 B HeM MHbopMaLuio.

CcbinKm Ha TabnuLbl B TeKCTe 0b6A3aTeNbHbl. [11A CHOCKM NpUMeHs-
eTcA cumBon *. Ecnv ncnonb3yloTca faHHble 13 APYroro ony6imKoBaH-
HOro MU Heomny6IMKOBaHHOIO NCTOYHNKA, JOMKHO ObITh MONHOCTBIO
npvBeAeHO ero Ha3BaHue.

PucyHkn

Bce pucyHkn (anarpammbl, poTtorpadunv) Hymepytotca. B Tekcte
[OMKHa ObITb CCbISIKa Ha COOTBETCTBYIOLLIA PUCYHOK.

Kaxablii pUCYHOK AOMXeH COMpOBOXAATbCA MOAPUCYHOUHOW
NMOAMUCHIO Ha PYCCKOM 1 aHTIMACKOM fA3blKax. B noaprcyHouHbIX noa-
NUCAX He AOMKHO ObITb abbpeBraTyp. BHyTprpurcyHouHble 0603Have-
HVA NOANMUCHIBAIOTCA LndpamMmn Unm NaTUHCKMMM ByKBamu.

Ecnu prcyHKn paHee yxxe ny6nmkKoBanucb, HEO6XOAUMO yKa3aTb
OPWIMHANbHbIA NCTOYHMK, NPEACTaBUTb NMCbMEHHOE paspelleHre Ha
UX BOCMPOV3Be[jeHNe OT AiepKaTena npas Ha nybnvkauuio.

CnncoK MOAPUCYHOUHbIX MOAMMCEN Ha PYCCKOM W aHTMUACKOM
A3bIKax pa3MeLLaeTcsa B KOHLIe CTaTby.

PricyHkn npepctaBnsioTcA otaenbHbiMy danamm B dopmare *tif,
*jpg, *cdr, *ai. ¢ pa3peLeHmnem He meHee 300 dpi.

Kaxgblii dann nmeHyetca no pammnmm nepBoro aBTopa u1 Home-

py p1CyHKa.
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I'epoapuym

Hayunuwiu scypua.

HoBbiin HayuHbIN XXypHan «fep6apunym»

- Paspgenbl XypHana

|
|

¥ ®apmaueBTnyeckas 60TaHMKa
¥ XumMuA npupoaHbIX COeANHEHNIA
v AHanu3 1 cTaHAapTU3aUuA IeKapCTBEHHOTO
pPacTUTENbHOTO Cbipbs
] TexHonorua ¢putonpenapaTos
[v] bnoTexHonornA nekapCcTBeHHbIX PacTeHUN
] Buonornuyeckas akTUBHOCTb NPUPOAHbBIX CY6CTaHLMIA
] JlekapcTBeHHOE pacTeHNEBOACTBO.
3aroToBKa /ieKapCTBEHHOr O
pacTuTenbHoro cbipbs. PecypcoBepeHune

HayuHbii peueH3npyembiin XKypHan «lfepbapnym» o6begnHAET nccnegoBartenen n nponssoaunTte-
nen, pabortaowmx B o6nactn papmakorHosmmn, dapmaueBTNHECKON 60TaHUKK, a TakXKe B cdepe
Nnoucka, CO3gaHuA N NPUMEHEHUA IeKapCTBEHHbIX CPeACTB PacTUTENIbHOTO U MHOTO NPUPOAHOIO

npouncxoxgeHusa.

maBHbIN pefaKTop XKypHana

lWoxuH Uropb EBreHbeBuy

CanT KypHana




PPJC

®
: pa3paboTka 1 perucrpauua
o NeKapCTBEHHbIX CPEeACTB

D/1eKMmpOHHbIU XXypHa

lMeyammHelu >xypHan

UngpopmayuoHHsbIlU pecypc

Qapmayeemuyeckuli XXypHan
«Pa3zpabomka u pecucmpayus 1eKkapcmeeHHbIX cpedcme»

Hawa ayoumopus:

Cpean Hawwux uynTaTenen cneuyunanncTbl N pykoBoautTenn otaenoB paspabotku J1C,
KOHTpona n obecrneyeHuna KauecTBa, cneymanuctol no KU, KU, otaenos pernctpaumu,
COTPYAHUKM aHANNTUYECKNX NabopaTopuil, TEXHONOMM, NHXXEeHepbl, a Takke Ton-me-
HeaXXMeHT GpapMaLeBTUYECKMX KOMMaHWUIA.

Pa3zoenel xxypHana:

=) [Tonck 1 paspaboTka HOBbIX =) [IOKNIMHUYECKME U KNNHUYECKNe
NeKapCTBEHHbIX CpeacTB. nccnefoBaHus.

mm) QapmaLeBTNYECKasa TEXHONOIUA. =)y PerynatopHble BONpoChI.

=) MeToabl aHaNM3a NIeKapCTBEHHbIX
CpeacTs.
AypuTtopua 10 000+ MapTHep KioueBbIX
Hac uutatot Poccusa, CHI MepOnpUATUIA OTPaC/n
MNepuognyHOCTb BbIXxoaa PacnpocTtpaHsaetca
XypHana 4 pasaBrof 6ecnnatHo

Mbi B Telegram

@z950
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,‘. %“i& o eBonpocam compyoHuyecmeaa
e info@pharmjournal.ru

info@chpa.ru



® HAy4YHO-NPOU3800CM8eHHbIL XypHan

PPJ1C

pa3paboTka 1 peructpauus
NeKapCcTBEHHbIX CPeACTB

XypHan sensemca Open Access uz0aHuem co c80600HbIM 6ecniamHbIM 00CMyNoM K HAyYHbIM
mpyOoam yuyeHsix, C KOmopbIMU YUumadmeJsib MoXem 03HAKOMUMbCA 8 UHMepHeme.

XypHan npedHasHaveH 014 papmayesmuydeckux npednpuamudi-npouzgooumerieli U uUx COMpyOHUKO8
u3 omoesio8 paspabomku, KOHMPOJIA Ka4ecmad, pecucmpayuu, Npou3godcmed U pa3sumus; CompyoHU-
Ko8 J1abopamopHbIX UeHMpPo8, KOHMPAKMHO-UCC1e008amMebCKUX Op2dHU3ayul, Hay4Hbix U 0bpa3osa-
meJibHbIX y4pexxoeHud.

OcHogHble NAMb MemMamuyecKux paszoesnoe XypHana «Paspabomka u peaucmpayus /1eKapcmeeHHbIX
cpedcma» 8K/TI0HAOM UUKJT pa3eumus JleKapcmeeHHo20 cpedcmad om e20 co30aHus 00 NoJTy4YyeHUs pe-
2UCMpAayuoHHO20 y0oCMoBsepeHuUs.

HaumeHoeaHue u codepaHue Hay4Hbix pabom, ny6/1uKyemsix 8 xXxypHane «Paspabomka u pezucmpayus ne-
KapcmeeHHbIX cpedcme», coomeemcmeyem ompacisam HayKu:

v 3.3.6. Dapmakosorus, KnnHuueckas Gpapmakonornsa (MeguLmMHCK1e Hayku, GapMalieBTuUecKne HayKu,
6rionornyeckme Hayku).

v/ 3.4.1. MpombllwneHHas papmaLvia 1 TEXHONOMMA NoyUYeHns NekapcTs (GapMaLieBTMUeCKe HayKu).
v 3.4.2. DapmaLieBTUYeCKan XumMus, papMakorHo3us (bapmaLieBTuecKme HayKn).

XypHan uHOekcupyemcs e sedyu ux Hay4HbIx 6azax:

v’ Scopus (Q3).

v" PoCCuitcknii nHpekc Hay4Horo yuTnpoBaHusa (PUHLL).

v’ Bbicluas aTTecTaymoHHas komuccus (BAK).

v’ A Takxe BUHUTW, Akagemns Google (Google Scholar), COLIMOHET, Base, PI'B, Lens.

Uzdamenwbckue ycnyeau:
AHrNMIcknn NnepeBop cTaTen CnewumanbHblil BbIMYCK XKypHana
» Ycnyra KOMMIeKCHOro nepesofa. » [lpu 3aKI0YeH JOTOBOPaA COTPYAHUYECTBA BO3MOXKHA
» [Mpon3BOACTBO aHIOA3bIUHOIA ny6nukKaLmm cneLmanbHOro BbiMycka »KypHasa.
CTaTbyl, BKJIIOYalolLiee BepcTKy CrneuunanbHbIA  BbIMyCK, MOCBALWEHHbIN 10-netuto  LIKTT
11 HayuUHbIli NepeBop. «AHanuTnyeckun ueHtp @OIBOY BO CIIX®Y MwuH3gpasa

Poccun», 6bin BbinyLeH Homepom Tom 10, N2 4 (2021).

)KypHan ABJ1IAeTCA open Access n3gaHnem co CBOﬁOﬂHbIM 6ecnnaTHbIM noctyrnom
K HayUYHbIM TpyaM yUeHbIX, C KOTOPbIMM YNTaTeJIb MOXKET O3HAaKOMUTbCA B MHTEPHETE.

Drug Development and
Registration

Pharmaceutical

Science
Ll OcHoBaTenb »KypHana W raBHbl pefak-
SIR 2024 TOp — 4. GapM. H., reHepasbHbI AMPeKTop
0.17 000 «lleHtp ®apmaLieBTUUECKON AHanu-
T TuKn» LoxuH Uropb EBreHbeBnY
powered by scimagojr.com
2024
1 2 CiteScore
45th percentile Mo Bonpocam coTpyaHuyecTBa Npocbba obpallaTbca
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