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Om pedakyuu
Introduction

PedakyuoHHasa cmames
Editorial article

KypHana «Fep6apuym»: nTorn nepBoro roga v niaHbl Ha 6yaywee

C 8 no 10 okTA6pA 2025 ropa cocroanca XXVI MexpyHapogHbiii cbesp «OUTODAPM-2025», Ha kotopom Uropb EBreHbeBuny
LoxuH BbicTynuA ¢ Temoin «XKypHan «fep6apuym»: UTOrn NnepBoro roga 1 NaaHbl Ha 6yayuieex.

Journal "Herbarium": Results of the First Year and Plans for the Future

From October 8 to 10, 2025, the XXVI International Congress "FITOFARM-2025" was held, at which Igor E. Shohin spoke on
the topic "Journal "Herbarium": Results of the First Year and Plans for the Future."

C 8 no 10 oktabpa 2025 roga Ha 6asze CIIXQY
MwuH3gpaBa Poccumn coctoanca XXVI MexgyHapoaHbin
cvesg «ODUTODMAPM-2025», cobpaBwnii Begylmx cre-
uManucToB B obnactn ¢papmaunu, ¢utotepanum n dap-
MaKOTHO31MW.

B pamkax cve3ga Woxun Uropb EBreHbeBuy, reHe-
panbHbIn anpektop OO0 «UeHTp (MapmaueBTryeckon
AHanuTVKn», JOKTOp dapMaLEeBTUUYECKNX HayK, FMaBHbIN
penakTop HayuHbIX XXypHanos «Pa3paboTka u perucrpa-
LuA NeKapCcTBEHHbIX cpeacTs» U «fepbapuym» BbICTYMNNN
¢ Temon «XKypHan «fepbapuym»: umoau nepsozo 200a u
nsiaHel Ha 6ydywee.

B cBoem foknaje oH nogeen UTOrM MepBoOro ropa
paboTbl KypHana «fepbapuym» 1 0603HauMn CTpaTeruio
€ro pasBuTus.

OCHOBHbI€e [OCTIKEH WA 3a NepBbIl Fof;

4 M3paHo 4 Bbinycka, onybnnkoBaHo 20 Hay4HbIX
cTaTen.

v Yueno nyénvkaumii B HoMepax pacTeT: oT 4 cTa-
Tell B MepBbiX [ABYX BbiMyCcKax A0 6 — B TpPeTbem U
YyeTBEpPTOM.

Haunb6onee akTuBHbIE aBTOPCKMNE KONNEKTUBbI:

v CaHkT-MeTepbyprcknii  rocyfapCTBEHHbIN  XUMUKO-
dapmaueBTuyecknin yHnsepcutet (CIIXDY).

v BopoHeXcKnin rocyaapcTBeHHbIN yHUBepcuTeT (BIY).

V" CeueHoBcKuit yHuBepcuteT (bonee 3 nybnukauuin y
KaXk[oro KoJneKTrBa).

Takxe aKTMBHO Ny6NMKyOTCA:

v CTMY nm. B. U, PasymoBckoro.

V' MWP3A.

v PasTMY um. W1. TN. Magnoga.

Hanbonee nonynapHoe pacteHue B TemaTuke ony6-
NIMKOBAHHBIX CTaTel — pog Astragalus (Actparan).

NHpekcaumna n passuTtne:

°  XypHan yxe BknioyeH B PUHL, 3apernctpupoBaH B
cucteme CrossRef, a Takke B page mMexagyHapoAHbIX
6as.

° B 2026 rogy nnaHupyeTca nofdava 3aaBKMN Ha BKIOYe-
Hue B Scopus.

Pedakyusa npuenawaem asmopoe K compyOHu-
yecmay. Mol x0eMm KayecmeeHHble Hay4yHble cmameu
om uccedosamerneli, npenodasameseli, achnupaHmos
u npakmukos. To/lbKoO CO8MeCMHbIMU YCUUAMU Mbl
cMoXKeM npooo/nKAMe paseueams XXYpHAl U Nnoebl-
wame e20 Hay4HbIli cmamyc.
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Pesiome

BBepeHume. KawtaH KOHCKWMA OOGbIKHOBeHHbIN (Aesculus hippocastanum L.) ABnAeTcA WHTPOAYUEHTOM Ha TeppuTtopumn
Poccunckon @®epepauun. KawtaH KOHCKUIM LWMPOKO MCMOJIb3YeTCA B O3€NIeHEHMM U KaK UCTOYHUK JIEKapCTBEHHOrO CbIpbA.
Haunbonee npoayKTmBeH B 10XKHbIX pernoHax. CeMeHa KallTaHa KOHCKOro MpUMEeHSAIOTCA B oduLUManbHOM MeanuuHe aAnsa nevyeHus
3aboneBaHnii BeH, a LUBETKM ABNAOTCA NEePCNeKTUBHLIM PAaCTUTENbHbIM CbipbeM, 06nafaoLMM BblPa)KeHHON aHTUOKUCIUTENbHON
aKkTuBHoCTblo. OfHAaKoO MpPOMbIWNEHHaA 3aroToBKa B Poccun passuta cnabo m3-3a Knmmatmyeckux $akTopoB, 6UOTUYECKUX
yrpos 1 3aBMCMMOCTY OT UMMOpTa.

Lenb. Llenbio nccnenosaHna ABAANOCh U3yYeHUE BOMPOCOB PaLMOHANbHOWN 3KCMayaTaumMm KyabTYPHbIX HacaXXAeHUN KalTaHa
KOHCKOr0 06bIKHOBEHHOTO AJIA MOMYYEHUA CbIPbA BbICOKOTO KayecTBa.

Matepuanbl 1 metogbl. O6bEKTOM NCCe[OBaHUA ABAANNCH LUBETKN KallTaHa KOHCKOro, 3arOTOBJIEHHbIE B CyXYl norogy B
Mae — uioHe 2023 r. Ha TeppuTopun BopoHexkckon obnactu. Cbipbe 3aroTaBnvBanu B pasfinyHble deHonornyeckne o¢asbl
useTeHua. Cymmy $naBoHOMAOB onpeaenanu no paHee pa3paboTaHHOWN ¥ BaNMAWPOBAHHOW METOAUKE UX KONMMYECTBEHHOrO
aHanmsa meTtogom gauddepeHumanbHon crnekTpodoTomeTpumn. lM3mepeHue ONTUYECKOW MAOTHOCTM MPOBOAMAN Ha
cnekTpodotomeTpe CP-2000 (OO0 «OKB CnekTp», Poccus). OnpepeneHme 3SKCTPaKTUBHbBIX BELECTB, CPOKOB XPaHEHUA U
CTabunbHOCTM MPOBOAUNU B COOTBETCTBUM € focyaapcTBeHHON dapmakoneein PO XV nsgaHus.

PesynbTatbl u 06cyxpaeHue. MNpr3HaHO LenecoobpasHbiM 3aroTaBfMBaTb LBETKM KallTaHa KOHCKOrO B Mepuop MacCOBOrO
LBeTeHNA B cepefuHe — KOHLUe Masa B cyxyto norogy. Mpu cbope ¢ KynbTypHbIX HacaXAeHUN peKoMeHLyeTCA OCTaBAATb 4acTb
couBeTuin anA obecneyeHna eCTECTBEHHOrO CEMEHHOTO Pa3MHOXeHUA. M3 cobpaHHbIX LBETKOB YAaNAT ClyyaliHO nonaslune
ApYrvie 4acTu pacTeHUs U Cbipbe, M3MEHMBLUEE OKPACKy UMM MopaxeHHoe BpeauTenamu n 6onesHamu. CywKy pekomeHayeTcs
NpoBOANTbL BO3AYLUIHO-TEHEBbIM CMOCOOGOM UNK B Cywunkax npu Temnepatype 40-45 °C. OnTuManbHble YCNOBUA XPaHEHUsA: Ha
cTensiaXkax B CyXOM, XOPOLLO NPOBETPUBAEMOM NOMELLEHNI, 3aLUMLLEHHOM OT NPAMOro COTHEYHOrO CBETa, NpU TemnepaTtype
He 6onee 25 °C U OTHOCMTENbHOW BNIAXHOCTM Bo3fyxa He Gonee 65 %. CopepkaHve uenesow rpynnsl BAB - ¢pnaBoHonpos
ONA UBETKOB KaluTaHa KOHCKOro, 3aroTOBJIEHHbIX Ha Tepputopuu LleHTpanbHoro YepHozembs (Ha npumepe BopoHexckon
obnactu), coctaBuno (3,51 £0,11) %, 4TO COOTBETCTBYET MPEASIOKEHHbIM paHee YMCIOBbIM KPUTEPUAM KayecTBa (He meHee
2 %) CbIpbsA. MHCTPYKLMA MO COOPY U CyLUKE KaluTaHa KOHCKOro O6bIKHOBEHHOTO LIBETKOB.

3aknioueHme. [lo pesynbraTaM uccnefoBaHM pa3paboTaHa M BHeApeHa B HAy4YHO-MPOWU3BOACTBEHHYK [eATENIbHOCTb
BbotaHnueckoro caga vm. npodeccopa b. M. Koso-MonaHckoro BIY uHCTpykumsa no cbopy M cylike KallTaHa KOHCKOrO
06bIKHOBEHHOTO LiBETKOB.

KnioueBble cnoBa: LiBeTKM KaluTaHa KOHCKoro, Aesculus hippocastanum L., npaBuna 3aroToBKW, CyLUIKa, XPaHeHWe, CTaHAapT3auma
cbipbA

© OyHunuH A. 1., TouHeesa O. B., BopoHuH A. A., 2025
© Dunilin A. D., Trineeva O. V., Voronin A. A., 2025
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KOoHPNUKT nHTepecoB. ABTOpbI AeKNapupyloT OTCYTCTBME ABHbIX U MOTEHUMaNbHbIX KOHPIMKTOB WHTEPECOB, CBA3AHHbIX C
ny6nvKaumen HacTosALLen CTaTby.

Bknap aBTopoB. A. [l. [lyHUIvMH NpoBOAWA 3aroTOBKY 1 NPO60MOAroTOBKY CbipbA K BbIMOMHEHWIO NCCNe0BaHUA, UM YCTaHOBEHbI
ONTUMasbHblE YCIOBMA 3aroTOBKYW, CYLIKM U XPaHeHWA LIBETKOB KallTaHa KOHCKOro, a Take 0003HauyeHbl BCe PUCYHKU U
TabnMLpl, OTparkaloLe OCHOBHble pe3ynbraTtbl paboTbl. CoBMecTHO ¢ O. B. TpuHeeBol Hanucan TekcT ctatbu. O. B. TpuHeeBa,
A. A. BOpOHWH KOHCYnbTpOBanu no nonyyeHHbIM pesynbtatam. O. B. TpnHeeBa nucana pasgen «3ak/oueHuer.

Ana untuposauusa: [lyHunun A. 1., TpuHeeBa O.B., BopoHuH A. A. Oco6eHHOCTN 3aroTOBKM PacTUTENIbHOTO CbipbA KaluTaHa
KOHCKOIO OObIKHOBEHHOTO LIBETKOB B YCi0BUAX boTaHnueckoro caga nmenn npodeccopa b. M. Koso-lNonaHckoro BopoHexckoro
rocyaapcTBeHHOro yHusepcuteta. lepbapuym. 2025;2(4):9-16. https://doi.org/10.33380/3034-3925-2025-2-4-47
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Abstract

Introduction. Common horse chestnut (Aesculus hippocastanum L.), an introduced plant, is widely used for landscaping
and medicinal purposes in the Russian Federation. Horse chestnuts are most productive in southern regions, and their seeds
are used to treat venous disease in official medicine. The flowers of this plant have strong antioxidant properties, but their
industrial cultivation in Russia is limited due to harsh climatic conditions, parasites and diseases of the plant, as well as
dependence on foreign imports.

Aim. The purpose of the study is to study the rational exploitation of horse chestnuts in order to obtain high-quality materials
for use in cultural plantations.

Materials and methods. The subject of the investigation was the horse chestnut flower, which was collected during the dry
weather months of May and June 2023 in the Voronezh Region. The raw material was collected at different stages of flowering.
The flavonoid content was determined by a previously developed and validated method of quantitative analysis based
on differential spectroscopy techniques. Optical measurements were taken using an SF-2000 Spectrophotometer manufactured
by the Spectr Design Bureau in St. Petersburg. Extractives, shelf life, and stability were assessed according to the 15th edition
of the Russian State Pharmacopeia.

Results and discussion. It has been found that it is advisable to harvest horse chestnuts during the flowering period in late May,
when the weather is dry. When harvesting flowers from cultivated plants, it is important to leave some of the inflorescence
to ensure natural reproduction of seeds. Other parts that have fallen into the harvested flowers, as well as raw materials that
are affected by insects or disease, should be removed. The drying process should be carried out using the air-shade or
dryer method at a temperature between 40 and 45 degrees Celsius. Optimal conditions for storage include shelves in
a cool, dry, and well-ventilated area, away from direct sunlight. The temperature should not exceed 25 degrees Celsius and
the relative humidity should be less than 65 percent. The target group of flavonoids in horse chestnut flower samples collected
in the Central Black Earth region (Voronezh Oblast as an example) was (3.51 £ 0.11) %, which meets the previously proposed
quality criteria of at least 2 % for raw materials.

Conclusion. Based on the results of the research, instructions for the collection and drying of horse chestnut blossoms
have been developed and applied in the scientific and industrial activities of the VSU Botanical Garden, named after Professor
Boris M. Kozo-Polyanskiy.

Keywords: horse chestnut flowers, Aesculus hippocastanum L., harvesting rules, drying, storage, standardization of raw materials
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BeedeHue

KaLIJTaH KOHCKMIA 0ObIKHOBeHHbIN (Aesculus hip-
pocastanum L) - pacTeHue popa KOHCKUN
KawTtaH (Aesculus L., cemencTBa KOHCKOKalUTaHOBbIE
(Hippocastanaceae A.Rich.) (pucyHok 1). LiBeTeT B mae -
WIOHE, NNofbl CO3PEBAlOT B CEHTAOpe — oKTAbpe [1].

Ha tepputopumn Poccunckon Qegepauyum (P®) KoH-
CKWUI KalTaH ABNAETCA WHTPOAYLUPOBAHHLIM BUAOM.
Hanbonee wMpoKo npepactaBneH B €BPOMENCKOW Ya-
CTW CTpaHbl, rAe ero BblpalyMBaloOT B FOPOACKUX U Nap-
KOBbIX HacaxgeHuax. B CeBepo-3anagHoM pervoHe OH
TpebyeT 3uMHeln 3awmTbl, a B LleHTpanbHom un LleHT-
panbHO-YepHO3eMHOM parioHax akTUBHO WCMOJb3yeT-
cA B o3eneHeHUn. Hanbonblwas npoayKTMBHOCTb OTMe-

yeHa B KanuHMHrpaackom obnactu 1 10XKHbIX PermoHax
PO, Bkniouaa KpacHogapckum Kpa n Kpbim, a Takxe
Ha CeBepHom KaBka3e. B lNoBomkbe ero pacnpoctpa-
HeHVe OrpaHMYeHO 3acCyLNBbLIM KIMMATOM, a B Ypano-
CnbrpckoMm 1 [JanbHEBOCTOYHOM pPermoHax BCTPeyaloT-
CA NWb eAUHUYHbIE MOCAAKM B pPervoHanbHbiXx 60Ta-
HUYECKMX cafaxX W 4YacTHbIX Konnekuumax. Takum obpa-
30M, OCHOBHbIE Pecypcbl CbipbA COCPeAOTOUYEHbI B 30HE
LUIMPOKOJINCTBEHHbIX NIECOB U NIeCOCTENN eBPONencKomn
4yacTu cTpaHbl [2-9].

B PO npomblluneHHaa 3arotoBka O¢pUUMHANBHOMO
cblpbA (cemsH) pa3BuTa cfabo BBMAY KIMMATUYECKMX
OrpaHWYeHUN N HaNUUYUA NMMNOPTHBIX NOCTAaBOK CbIPbA.
OCHOBHble MOCTaBKU CeMAH KallTaHa KOHCKOro ocy-
WeCTBAAITCA U3 eBPONENCKUX CTPaH, rae CoXKmnnacb

PucyHok 1. KawTaH KOHCKMI 06biIKHOBeHHbI (Aesculus hippocastanum L.)"?

Figure 1. Common horse chestnut (Aesculus hippocastanumL.)

' Botanical lllustration: Compound and Simple leaves. Available at: https://lizzieharper.co.uk/2013/10/botanical-illustration-

compound-and-simple-leaves/ Accessed: 15.07.2025.

2A Text-Book of Materia Medica. Available at: http://www.homeoint.org/seror/cowperthwaite/aesculus.htm. Accessed:

15.07.2025.
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YCTONUYMBAsA NPAKTKA ero 3aroTOBKW 1 NepepaboTkn ans
dapmaLeBTMYecKoi oTpacm® 234,

MHorouncneHHble UCCnefoBaHUA CBMAETENbCTBYIOT
O BbICOKOW YA3BUMOCTW KaluTaHa KOHCKOro OObIKHOBEH-
Horo nepepn 6uotuyeckummn daktopamun. HBa3MBHbIE
BUIbl, TakMe Kak MuHupytowaa monb Cameraria ohridella
W maToreHHble rpubsl Guignardia aesculi n Phytophthora
Spp., BbI3bIBAIOT CEPbE3HbIE MOBPEXKAEHNA PACTEHMNI, YTO
HeraTMBHO CKa3blBAeTCA KaK Ha PenpoayKTUBHOW QYHK-
unn (GopMMpPOBaHUM CeMAH), Tak U Ha reHepaTUBHbIX
opraHax (uBeTkax). [aToreHbl NPOBOLMPYIOT NpPEeXAeB-
pPEMEHHbIN NNCTONaA, CHMXKAT GOTOCUHTETUYECKYIO aK-
TUBHOCTb U OCNabnAlT AepeBbs, UTO HEMOCPEeLCTBEH-
HO BNMAET Ha KayecTBO U 06bem 3aroTaBiMBaAEeMOro
cblpba [10-13]. KawTaH KOHCKUI ABAAETCA MCTOUYHUKOM
NeKapCTBEHHOrO pactuTenbHoro coipba (JIPC) — cemsH,
odMUManbHO MCNONIb3yeMbiX B MeAuUMHE ONA feyeHuA
BEHO3HOW HepocTaToyHOCTM. OfHaKo NepCneKkTUBHbIM
pacTuTesnibHbIM CbipbeM ABMIAITCA TaKXKe ero LBeTKu, 06-
napatoume BblPaXKeHHOW aHTUOKUCIIUTENbHOW aKTUBHO-
CTbIO U CoAepXaliue WMPOKMIA CReKTP NOoANdeHONbHbIX
COeAUHeHWn, CTEPUHOB 1 APYrUx rpynn Gronornyecku
aKTUBHbIX BellecTs (BAB) [14, 15].

Ha Tepputopun BopoHexckoi 06iacti oTCyTCTBYIOT
MPOMBILLIEHHbIE NMOCAAKM KallTaHa KOHCKOro AjiA 3aro-
TOBKM CblpbA C LeNbl0 MPOU3BOACTBA JIeKapCTBEHHbIX
pacTuTenbHbix npenapatoB (JIPM) 1 6buonornyeckn akTuBe-
HbiXx no6aBoK (BAJ]) Ha OCHOBE CeMAH UMK LIBETKOB.

AKTyanbHOI 3afjaueil coBpeMeHHol dpapmaLieBTmye-
CcKomn oTpacnu Poccum ABnAeTCA BblABNEHME HOBbIX Nep-
CMEeKTMBHbIX WCTOYHMKOB PaCTUTENbHOro CbipbA AnA
co3gaHuA ctaHgapTusmpoBaHHbix JIP[T u BAO Ha wux
OCHOBe. B JaHHOM KOHTeKcTe 0COHGEHHO BaXkHOW Hayu-
HO-MpaKTUYecknin Npobnemon BbiCTynaeT ONTMMU3auuA
3KCnAyaTaumm KynbTYpPHbIX HacaXOeHWN KallTaHa KOH-
CKOro, HanpaB/ieHHasa Ha paLvoHanbHOe MPUPOAONOSb-
30BaHWe n obecrieyeHne CcTabubHOro NonyyYeHUa CTaH-
[apTU3MPOBAHHOIO Cbipbsi. PelleHne pgaHHOW npobnembl
TpebyeT pa3paboTku HayyHO OBOCHOBAHHBIX HOPM 3aro-
TOBKW, ONTMMMU3aLUN CPOKOB Y METOAOB COOpa LIBETKOB,
a TaKKe BHEAPEeHUs pecypcocOeperaolmx TeXHOOori
XpaHeHnA 1 nepepaboTKN CbIpbA.

Lienbio HacToslero nccnepoBaHuAa Gbino M3yyde-
HYe BOMPOCOB PaLMOHaNbHOWM 3KChayaTauumn KynbTyp-
HbIX HacaAeHWN KallTaHa KOHCKOro O6bIKHOBEHHOro
L5 MONyYeHUs CbipbsA BbICOKOFO KayecTsa.

! Poccenbxo3Hagzop. dkcrnopt/vmnopt. floctynHo no: https:/
fsvps.gov.ru/importexport/ Ccbinka akTBHa Ha 15.07.2025.

2 QOepepanbHasa TaMoxeHHasa cnyxkba. BHelHasa Toprosns
Poccuitickoit ®epepaumn. JoctynHo no: https://customs.gov.ru/
statistic/vneshn-torg Ccbinka aktmHa Ha 15.07.2025.

3 POCCUCKMI LeHTP 3awuTbl fleca. LleHTp 3awuTel neca
Bonrorpapckoin obnactu. JoctynHo no: https://volgograd.rcfh.
ru/presscenter/novosti/v-ust-donetskom-lesnichestve-budut-
zagotovleny-semena-kashtana-konskogo/ Ccbinka akTuMBHa Ha
15.07.2025.

*Free and open access to biodiversity data. Available at:
https://www.gbif.org/species/3189815. Accessed: 15.07.2025.

Mamepuansi u Memoobi

B KauecTBe 06BEKTOB UCCNefOBaHUA NCNONb30BaNu
LUBETKM KaliTaHa KOHCKOro, 3aroTOBNE€HHble B CyXYlo
norogy B Mae — mioHe 2023 r. Ha Tepputopumn Bopo-
Hexxckoln obnacty (51.7118° c.w. 39.21024° B.A4.), BNaX-
HOCTb cbipbA — 10,5 %. Cbipbe 3aroTaBnmBanmun C y4eTom
¢$a3 uBeTeHMA pacTeHus, ObIIN BblAeNIeHbl TPU Kioue-
BbIX nepropga cbopa: dpasa 6yToHM3aLMKM 1 Havana LBe-
TeHVA — nepsasd fekafa Masd; dasa maccoBoro LBeTe-
HWUA — cepefHa — KoHel Mas; ¢pas3a 3aBeplieHns LBeTe-
HMA — KOHel MasA — Hauvano uioHA. CobpaHHble coLBe-
TVA ouuMWann OT NpuMecerl — OCU COLBETMA, JINCTbEB,
BETOUEK, a TaKXe LIBETKOB, M3MEHUBLUNX OKpacKy (mo-
6ypeBluMe, NOTEMHEBLUNE) WX MOPAXKEHHbIX BpeauTe-
namn 1 6onesHamu. CylKy NpPoOBOAWAN BO3AYLUIHO-Te-
HEeBbIM CMOCOOOM B XOPOLIO MPOBETPUBAEMOM MOMe-
weHmm, 6e3 goctyna NpAMbIX CONHEeYHbIX Nyyei. Cbipbe
packnagbiBany TOHKUM CJIOeM, PerynapHO nepemeLn-
BaA. BbiCylleHHble LBETKM XpaHWAM B LeIbHOM Buge B
KapTOHHbIX KOpobOKax B 3alyMlieHHOM OT CBeTa MecTe
He 6onee 2 net. [InA npoBeaeHUs UCMblITaHWIA OTOMpPa-
N cpefHre Npo6bl MOMYUYEHHOTO Cbipbs.

Cbipbe npepcTtaBnaeT cobol oTaenbHble LUBETKUA U
WX YacTW, OTAeNeHHble OT obulen ocu cousetus. LiBeTku
MMeIOT HeMpaBWIbHOE CTpoeHMe. Yalleuka 3e1eHOBaTOro
WK1 3e1eHOBaTO-KOPMYHEBOrO LiBETa COCTOUT M3 5 cpoc-
WMXCA Y OCHOBaHWA YallenncTuKoB. BeHuuk 6enosa-
TO-PO30BOroO WM GYpOBATOro LBETA MEET 5 NIENECTKOB,
OAVH M3 KOTOPbIX He3HAUYUTENbHbIX Pa3MepoB WAN MO-
XeT oTcyTcTBOBaThb. Pa3mep ugetkoB - 0,5-2,0 cm. Thiun-
HOYHbIE HUTW ONIMHHbIE, BbIXOAAT 3a Npefesibl BeHUYMKa.
3anax cnabbii, cneunduueckun [16].

OnpepeneHve 3KCTPAKTMBHbLIX BeLeCTB MPOBO-
OV B COOTBETCTBUM C TpebOBaHMAMM, NMPUBELEHHbI-
mun B locypapcteeHHol dapmakonee (F®) PO XV wn3p.
(O®C.1.5.3.0005 «OnpepeneHne copepKaHUA SKCTPaK-
TUBHbIX BeLECTB B JIEKAPCTBEHHOM PaCTUTENbLHOM Cbl-
pbe U NeKapCTBEHHbIX PACTUTENIbHBIX MpenapaTax»)’,
SKCTPAreHTom BbICTynan cnupt 3TunoBbin 70 %, Kak 13-
Briekalowuii 6onbluee KoONMMYeCTBO LENeBOW rpynmbl
BAB - ¢naBoHOMZOB MO paHee YCTaHOBNEHHbIM JKCre-
PUMEHTaNbHbIM JAaHHbIM.

Ona onpepeneHuna cymmbl GnaBoHOUOB B nepecye-
Te Ha PYTVH B LBETKax KallTaHa KOHCKOro MCrnosb30Ba-
NN paHee pa3paboTaHHYO 1 BanMANPOBaHHYIO METOAM-
Ky WX KONMYeCTBEHHOro aHanv3a meTofom AnbdepeH-
umnanbHon cnekTpodotomeTpum [14]. ismepeHune onTtu-
Yeckon MIOTHOCTM MPOBOAWNM Ha crnekTpodoTomeTpe
C®-2000 (OO0 «OKBb CnekTp», Poccus).

CpoKM XpaHeHusi U CTabUNbHOCTb PACTUTENBHOMO Cbl-
pba onpegenanu B cootsercTeum ¢ OMC.1.1.0009 «Cta-
6UNBHOCTb 1 CPOKMN FOAHOCTW NIeKapPCTBEHHbIX CPEfCTBY

> TocypapctBeHHasas ¢dapmakonea Poccuiickon ®epepauymn
XV usganua. JoctynHo no: https://pharmacopoeia.regmed.ru/
pharmacopoeia/izdanie-15/ Ccbinka akTBHa Ha 15.07.2025.
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n OPC.1.1.0011 «XpaHeHne neKapCTBEHHOIO PaCcTUTENb-
HOrO CbIpbA U NEKAPCTBEHHbIX PAacTUTENbHbIX Npenapa-
TOoB» [ PO XV n3pgaHua'.

Pe3ynemamel u o6¢cy«o0eHue

Mo pe3ynbTaTtaMm nccnefgoBaHWA AVHAMUKU HaKon-
neHna BAB B LBeTKax KallTaHa KOHCKoro (Tabnuua 1) B
3aBUCMMOCTU OT ¢dasbl LBETEHUA pacTeHua npu 3aro-
TOBKe OblNI0 BbISIBIEHO, UTO Hambosnbluee copepkaHue
cymmbl GnaBoHOMAOB B Mepecuyete Ha pyTuH (3,82 +
0,12) % oTmeueHo B daze OGyTOHM3aUMM U Hayana LBe-
TeHUs. B nepuop MaccoBoro LBeTeHUA copepkaHue
$naBoOHOMAOB HECKONbKO CHMXaetca fo 3,51 £0,11 %,
0CTaBaACb 3HAUYUTENIbHO Bbille PEeKOMEHAYEMOrO MUHU-
ManbHOro 3HauyeHnsa B 2 % [15]. Ocobbilt HTepec npes-
CTaB/sSIeT U3MEHUMBOCTb COAEP’KAHUA IKCTPAKTMBHbBIX
BELLECTB, AOCTUrAOWMX MaKCUMaNbHOM KOHLEHTpaummn
(36,8 £ 1,10 %) umeHHO B ¢a3e MaCcCOBOro LBeETEHWUS,
4TO CBUAETENIbCTBYET O MUKe BMOCUHTETUYECKON aKTMB-
HOCTW pPacTeHUsA. DTO MO3BONIAET pacCMaTpuBaTb faH-
HbIl Nepuof Kak ONTUMArNbHbIA ANA 3aroTOBKKM, MO-
CKOMNbKY OH obecneunBaeT cbanaHCMPOBAHHDBIN BbIXOA
BAB n yHudmumpyeT npouecc 3aroToBku cbipbs. Kpo-
Me TOro, 3aroToBKa B AaHHbIV nepuop 6yneT cooTBeTCT-
BOBATb MPUHUMMNAM pPaLMOHaNbHOro NPUPOAOMNosb30-
BaHUA, TaK KakK obecneynBaeT MaKCUMalbHbIA BbIXO[,
BAB npu MUHUManNbHOM obbeme cHbopa, NCKIOYAET Mo-
BpeXaeHne Mosiofblx couetuin (B oTnmume oT ¢asbl
6yTOHM3aLMM N Hayana UBETEeHWA) U CHUXKaeT aHTpo-
NMOreHHYI0 Harpy3Ky Ha pacTUTENbHYIO NONYAALUIO.

Ta6nuua 1. CBoAgHble AaHHbIe NO pe3ynbTaTam
nccnepoBaHuA coctaBa BAB LBETKOB KaluTaHa KOHCKOTO,
3aroToBJIEHHbIX Ha TeppuTopUn BopoHexckoi o6nacTtu,

B 3aBUCUMOCTM OT ¢pasbl iBETEHNA pacTeHNsA

Table 1. Summary data on the results of the study
of the composition of biologically active substances
of horse chestnut flowers harvested
in the Voronezh region depending on the flowering
phase of the plant

Ne n/n
(Maza uBeteHunn
Cymma
¢naBoHoupos., %
CopepxaHue
3KCTPaKTNBHbIX
BewecTs, %

byToHusaumna un Hauvano

1 |uBerenua 382+0,12 | 33,48+0,22
5 |Maccosoe ugetenme 3,51+0,11 |36,80 1,10 [24]
3 3aBepLueHie UBeTeHA 225+007 | 22,85+1,75

'TocypapctBeHHasas ¢dapmakones Poccuiickonn Oepepauym
XV wn3pgaHua. JoctynHo no: https://pharmacopoeia.regmed.ru/
pharmacopoeia/izdanie-15/ Ccbinka akTBHa Ha 15.07.2025.
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AunddepeHuynanbHblil CNeKTp N3BNEYEHNUSA U3 LIBETKOB
KaluTaHa KOHCKOTo

Differential absorption spectra of the complex of horse
chestnut flower

PucyHok 2. Bupa auddepeHUmanbHbIX CNeKTPOB MOrno-
weHuns:

A - cneKkTp nornoweHna Kommniekca ¢pnraBoHOMAOB LBeT-

KOB KaluTaHa KOHCKOro C aJlloMMHNEM B pa3jinyHble rogbl

KOHTpons; b - cnekTp nornoweHna komnnekca PCO pytu-
Ha c alloMUHNEM

Figure 2. Type of differential absorption spectra:

A - absorption spectrum of the complex of horse chestnut

flower flavonoids with aluminum in different years of

control; B - absorption spectrum of the complex of rutin
working standard sample with aluminum

Ha cnepytowem atane paboTtbl Hamu Gbila NpoBeae-
Ha OLEeHKa CTabUNbHOCTU KoMMeKca ¢praBoOHOUAOB LBET-
KOB KalUTaHa KOHCKOro Anif 060CHOBAHMSA CPOKOB XpaHe-
HMA CbipbA (PUCYHOK 2).

PesynbTaTtbl AByxsieTHero HabnwoaeHua 3a crabunb-
HOCTbIO CblpbA (PUCYHOK 3) BbIABUAN MOCTEMEHHOE CHU-
XeHune cofepxaHuna cymmbl dnasoHonaos ¢ 3,43 % (Ha-
YanbHbI ypoBeHb — 2023 rog) go 2,96 % nocne AByx
net xpaHeHuna (2025 ron). CpegHerogoBoe yMmeHbLUeHne
nokasatena coctaBuno 0,24 %, uto cBUAeTeNbCTByeT O
JIOCTaTOUYHOW COXPAHHOCTM OMONOrMYECKN aKTUBHBIX CO-
eaVHEHNN.

CnepyeT nogyepKHyTb, UTO Jaxe uyepes 24 mecsa-
LUa xpaHeHuAa cofepkaHue ¢naBoHouzoB (2,96 %) cy-
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CopepxaHue ¢pnaBoHonaos, %
Content of flavonoids, %
N

2023 2024 2025

lop KoHTpONA
Year of control

PucyHok 3. iInHaMuka cofep>kaHusa ¢naBoHOUAOB B LiBeT-
KaX KaluTaHa KOHCKOro B npoLecce XpaHeHUs CbipbsA

Figure 3. Dynamics of flavonoid content in horse chestnut
flowers during raw material storage

CTagum npouecca

1. C6op uBeTKOB

v

2. 0OTAeneHne oT HecblpbeBbIX
yacTell pacTeHuns

A4

3. CywKa cbipbs BO3[yLUHO-
TeHeBbIM Cnoco6om uim B
CyLIMNKaX € NCKYCCTBEHHbIM
o6orpesom

LWEeCTBEHHO MPEeBbIWAN0 MUHUMANIbHO JOMYCTMMBIN pe-
KOMeHAO0BaHHbI ypoBeHb 2 %, YCTAaHOB/IEHHbIN B Ha-
WnX Npeabiaylwmx MCCnefoBaHMAX B KayecTBe Kpu-
TepuAa cTaHjapTusaumn pfaHHoOro Bupa cbipba [14].
lNonyyeHHble AaHHble NOATBEPXAAIT BO3MOXKHOCTb
YCTAaHOBNEHNA CPOKa FOAHOCTU LIBETKOB KaluTaHa KOH-
CKOro B TeuyeHue ABYX JieT nocsie 3aroToBKW npu co-
6nofeH ONTUMaNbHbIX YCNOBUA XpaHeHUA. Takum
06pa3om, roToBoe Cbipbe YNaKoBbIBAT B TIOKU WK
Kunbl. YNakoBoYHan Tapa [OMXHa 6biTb Kpemnkown, cy-
XOW, YnCTON, 6€3 NOCTOPOHHUX 3anaxoB. Cbipbe Xpa-
HUTCA Ha CTenna)ax B CYXOM, XOpPOLO NpoBeTpuBae-
MOM MOMeLLEeHNN, 3alMLIEHHOM OT BO3AEeNCTBMA NpA-
MOFO COJIHEYHOro CBeTa, Mpu Temnepatype He 6onee
25 °C 1 OTHOCUTENbHOW BNA)KHOCTX BO3ayxa He Gonee
65 %. Cpok rogHoctn — 2 ropa. o pesynbtatam pabo-
Tbl Mpeano)keHa CxXeMa 3aroTOBKU LBETKOB KallTaHa
KOHCKOrO (pUCYHOK 4).

KOHTpOﬂbeIe TOUYKM npouecca

- ®a3a MaccoBoOro LiBeTeHns pacTeHuns;
- Oapmakoruocmqeckmﬁ aHanus no
Mopd)onormqecxum N aHaTOMNYeCKUM
npusHakam

- Ocu couBeTuS, NMNCTbS;

- BeTKun 1 Ap. 4acTn pacTeHus;

-LiBeTKu, NoBpeXAeHHbIe BpeAUTeNAMMN 1
N3MeHUBLLE OKPacKy

A4

-Temnepatypa He Bbile 40-45 °C;
-BnaxHocTb cbipbs

4. CraHpgapTu3auua cbipbsa

v

5.YnakoBKa 1 XxpaHeHune
Cbipbs

MpoekT OC «KawTaHa KOHCKOro
06bIKHOBEHHOTO LBETKW» (UNCNIOBbIE
noKasaTenn KayecTBa Cbipbs)

-TemnepaTypa nomeLueHus;
-BnaxHOCTb NomeLeHus;
-CpoK FOAHOCTM CbipbA

PI/ICyHOK 4. TexHONnornyeckas cxema 3aroToBKM KaluTaHa KOHCKOro 06bIKHOBEHHOTo LBETKOB

Figure 4. Technological scheme for harvesting horse chestnut flowers
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3akn4dyeHue

Takum 06pa3om, uenecoobpasHO 3aroTaB/MBaTb
LBETKM KallTaHa KOHCKOro B NMepuoj MaccoBOro LBeTe-
HUA B cepeAnHe — KOHLe masa B cyxylo norogy. Cougetus
cnepyeT cpe3aTb Y OCHOBaHMA C MOMOLLbIO HOXHML, 1N
ceKaTopos, 13b6eras MOBPeEXAEHUs MaTepPUHCKOro pac-
TEeHWA, NocNie Yero UBETKU OTAeNnATb OT OCM COLBeTuA
BMeCTe C LBETOHOXKamu gnvHon 0,5-1 cm. Mpu cbope ¢
KYNbTYPHbIX HaCa)KAeHU pPeKOMeHAyeTCA OCTaBnATb
YacTb CoOUBETUI AnsA obecrneyeHus ecTeCTBEHHOro ce-
MEHHOIO Pa3MHOXEHNA.

N3 cobpaHHbIX LBETKOB yAandAwT ClyyalHO Monas-
lwme gpyrme 4actu pacTeHMa — OCb COLBETUA, BETOUKM,
NINCTbA, a TaKKe LIBETKW, M3MEHUBLUME OKpacKy (nobypes-
line, NOTEMHEBLUME) UAN MOPAXKEHHble BpeauTenamn 1
6one3sHaMu. CyLIKy Cbipbsi PEKOMEHAYETCA OCYLLEeCTBNATh
BO3JYLIHO-TEHEBbIM CMOCOOOM, packnafbiBas LBETKU
TOHKUM C/IOEM B XOPOLUO MPOBETPMBAEMOM MOMELLEHUN
WM B TEHWN Ha OTKPbITOM Bo3Aayxe. [lonyckaeTca mcrnosnb-
30BaHWe CYWWAOK C NPUHYAUTENbHON BEHTUAALUMEN Npn
TemnepaType He Bbiwwe 40-45 °C.

CywKy cumTaloT 3aBepLUEHHON, KOrAa LUBEeTKW Nerko
OTHENAITCA OT LBETOHOXEK W KpoLwaTca Npu CKaTuu.
PesynbTaTbhl nccnegoBaHui noATBEpP»KAAlOT, UTO LUBeT-
KM KaliTaHa KOHCKOro, npomspacraloLwero B YC/10BMAX
LleHTpanbHoro YepHosemba (Ha nprvmMepe BopoHexckon
obnacTn), cogeprkaT 3HAaUUTENbHOE KONMYECTBO GEeHONb-
HbIX COEAMHEHWA, B 4YacTHOCTM ¢naBoHongos (3,51 +
0,11 %), yTOo COOTBETCTBYET MPEASIOKEHHbIM paHee Yunc-
NOBbIM KpUTEpUAM KauyectBa (He meHee 2 %) cbipbA. Mo
pe3ynbTaTam MCCNefoBaHUn pa3pabotaHa U BHegpeHa
B Hay4HO-MPOM3BOACTBEHHYIO AeATeNIbHOCTbL BboTaHuye-
ckoro caga um. npodeccopa b. M. Kozo-lNonaHckoro BIY
VHCTPYKLUSA MO COOPY M CyLIKe KallTaHa KOHCKOTo OObIK-
HOBEHHOIO L|BETKOB.
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Peslome

BBepeHue. B kKauectBe AOMONHMUTENBHOrO MeTOAA ANIA YTOUHEHUA Tonorpadum n ocobeHHOCTER CTPOEHNA CTPYKTYP, BarKHbIX
npu oueHKe MNOANIMHHOCTU pacTUTeNibHOro 06bekTa, B nocsegHee BpemsA npuberawT K MCNONb30BaHUIO COBPEMEHHbIX
BbICOKOTOUYHbIX METOAOB, K KOTOPbIM OTHOCUTCA PAacTPOBasA dNEeKTPOHHAA MUKPOCKONUA

Llenb. AHann3 mopdonorum noBepxHOCTU NPOCBUPHMKA HU3KOTO TPaBbl METOAOM PAaCcTPOBOW SNEKTPOHHO MUKPOCKONUN.
MaTtepuanbl n meropabl. ViccnegosaHuio nogsepranacb NPOCBMPHMKA HU3KOro TpaBa, Npowm3pacTalowans Ha TeppuTopuun
BopoHexckoll ob6nactv 1 3aroToBfeHHas BO BpeMs MaccoBoro useTeHus B 2023 rogy. AHanu3 mopdonormm noBepxHoOCTH
NPOCBMPHUKA HU3KOMO MOC/E HamnbleHWs Ha Hee rpaduTOBOW HAHOMMEHKN B BaKyyMe YriepoAHON HUTBIO BbIMOMHANM METOLOM
PacTPOBOW 3NEKTPOHHON MUKPOCKOMUN (3NEKTPOHHbIN MuKpockon JSM-6510LV JEOL, AinoHuA).

Pe3ynbTtaTbl M 06cyKAeHne. PacTpoBas 3NeKTPOHHas MUKPOCKOMNMWSA MO3BONWIIA U3YUnTb pefibed NOBEPXHOCTU UCCIeRyeMOro
ob6bekTa. YTouHeHa Tonorpadua TPUXOM BeEpPXHE CTOPOHbI JINCTA W CTPOEHWE OCHOBAHWA, COCTOAWEro K3 PO3ETKM
aNnAepMarnbHbIX KNeTOK, HEe3HAUYUTENbHO NPUMNOAHATON Haf 3NMAEepMUCOM. Ha HUXHeW CTOpOHe NNCTa BbIABNEHO Hanuuume
MHOFOUYNCNEHHbIX KeNe3nCTbIX TPUXOM, BKIIOYAOWNX OfHO- AN ABYKETOUHYIO HOXKKY M MHOTOKJIETOUHYIO FOJIOBKY, KNeTKu
KOTOPOW CNajaloTcA MPU BbiCYLWIMBAHUN PACTUTENIbHONO CbipbA. dNUAepPMarnbHble KNEeTKW YawenncTUKoB CUIbHO U3BWUIKCTbIE,
KNeToYHble CTEHKM UMEIT OTYET/IMBO 3aMeTHble yTosnueHuA. YcTbulua KpymnHble, MHOTOUMCIIEHHbIE, BCTPeYaloTca Ha obenx
CTOPOHAaxX NCTa U YalwenncTnkax NPOoCBMpHUKa HM3Koro. C MOMOLLbI0 MUKPOPEHTFEHOCTPYKTYPHOrO aHann3a yCcTaHOBNEHO,
YTO Kalum 1 Kanbuui ABAAIOTCA Ma)KOPHbIMU 3fiemeHTaMu. Kanuim n marHuii B OCHOBHOM JTIOKaNM30BaHbl B TKaHAX BepXxHel
CTOPOHbI 1 flenecTKax Yalleyku, KanbLmni 1 cepa — B TKaHAX HUXHEe CTOPOHbI 1cTa, Gocdop — B TKaHAX IENEeCTKOB YalleyKu.
3akniouyeHue. B paboTte yTOUHEHO W AOMOSIHEHO onucaHWe MOPGONOrMYecKMX MPU3HAKOB, a TakXKe BMepBble NpUBeAeHbl
pe3ynbTaTbl UCCNIef0BaHMA NPOCBMPHUKA HU3KOrO TpaBbl C MOMOLbIO PacTPOBOW 3M1EKTPOHHOW MUKpockonuwu. bnarogapsa
NPUMEHEHUI0 BbICOKOTOYHOrO MeToAa aHanv3a BU3yanusmpoBaHbl M TonorpadrpoBaHbl OCHOBHble Mopdonornyeckme
0COBEHHOCTY NPOCBUPHIMKA HNU3KOrO, YTOYHEHO CTPOEHUE AMArHOCTUYECKN 3HAUUMBbIX CTPYKTYP. MUKPOPEHTIeHOCTPYKTYPHbIN
aHanu3 B KOHKPEeTHOW obnactn obbekTa No3Bonmn 0603HauYNTb COCTaB OCHOBHbIX MaKpO- U MUKPOI/IEMEHTOB U YCTaHOBUTb
npesanupyioLiee Konm4yecTBo Kanma n Kanbums.

KnioueBble c10Ba: NPOCBMPHUK HU3KNI, MOpdOonornyeckme nprsHaku, pacTpoBas 3MEKTPOHHAA MUKPOCKOMWSA, MOAAVHHOCTD,
MUKPOPEHTreHOCTPYKTYPHbI aHanu3

KoHPNUKT nHTepecoB. ABTOPbI AeKNapupyloT OTCYTCTBUE ABHbIX M MOTEHUMANbHbIX KOHPIUKTOB WHTEPECOB, CBA3aHHbIX C
ny6nvKaumen HacToALLen cTaTby.

Bknap aBtopoB. A.[l. JlblyarnH ocyulectBnan cbop pactutenbHoro cbipba. A. A. Topoxoa n K. A. lybpoBrHa BbINOAHANN
SKCNEPVMEHTANbHYI0 4acTb, KacawlowWylcAa OLEHKN MOPPONOrmyeckmx Mpr3HaKoB MPOCBUMPHUKA HU3KOrO MeToAoM
CTEPEeOMMKPOCKONUM 1 PacTPOBOI 3NEKTPOHHON MuKpockonuu. A. A. TyakoBa paspaboTana nnaH nccnefoBaHua, yyacTsoBana
B 06paboTKe MNONyUYeHHbIX AaHHbIX U HaNUCaHWM TeKCTa CTaTby. Bce aBTOpPbI y4acTBOBaNU B 06CYXAEHNMN pe3ynbTaToB.
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Abstract

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.

Keywords: Mdlva pusilla, morphological features, scanning electron microscopy, authenticity, microrentgenstructural analysis
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BeedeHue

CemeMCTBo ManbBOBbIX (Malvaceae) HacunTbiBaeT
OoKoJlo 252 popoB', BKouas Kak nosesHble, Tak
U copHble Buabl. OfHMM K3 Hanbosee WMPOKO npesd-
CTaBNEHHbIX COPHbIX BUAOB ABMAETCA MPOCBUPHUK HU3-
KU (MPOCBMPHUK MarnbliA, ManbBa npusemuctas, Mdlva
pusilla Sm.), BCTpevaloWmMiNca NOBCEMECTHO, MapasnUTu-
pylowmin Ha NoceBax, YaCTHbIX TEPPUTOPUAX U T. 4. B He-
KOTOPbIX CTpaHax MPOCBMPHUK HU3KUIA BKIOYEH B CMU-
COK BbICOKOMHBa3uBHbIX pacTteHuin (EBpona, CLIA, KaHa-
Ja v gp.). B HayuHOl nuTepatype NPOCBUPHUK HU3KUN
M3BECTEH KaK 6oraTblii UCTOYHVK MOMCaxapugoB, PeKo-
MEHJOBaHHbI B KauyecTBe OTXapKMBAIOLEro, MNPOTUBO-
BOCMANINTE/IbHOTO U MMMYHOCTUMYAUPYIOLWEro CpeacTt-
Ba [1-4]. CnegyeT OTMETUTb, UTO, HECMOTPA Ha UHTEpeC
YUEHbIX K JAHHOMY OOBEKTY, YTOUHEHUs TPeOYIOT Xapak-
TEPUCTUKM MOASIMHHOCTA PaCTUTENbHOrO CbipbA MPOC-
BUPHWKA HU3KOFO.

B KkauectBe OONONHUTENbHOrO MeTOAA ANA YTOu-
HeHus Tornorpadu U OCOBEHHOCTEN CTPOEHUA CTPYK-
TYp, BaXKHbIX MPU OLEHKE MOAJIMHHOCTU PacTUTENIbHOIO
00beKTa, B nocsiefHee BpeMsa MPUOErawT K KCMonb30-
BaHNIO COBPEMEHHbIX BbICOKOTOUYHbIX METOMOB, K KOTO-
PbIM OTHOCUTCA PacTpPOBasA 3M1EKTPOHHAA MUKPOCKOMUA
(P5M) [5-14]. MeTtog PSM un Kak oTAenbHbI MeTof, U
B KOMOWHauUmn ¢ gpyrumu [6, 15] nonb3lyeTca 6onbluoi
MOMYNAPHOCTbIO B PA3/INUHBIX Hay4HbIX 06nacTaAx, B
YaCTHOCTM B MeauuvHe U papmaum OH NMPUMEHSETCA
ONA M3yYeHUA CTPOEHUA KIETOUHbIX CTPYKTyp [16, 17],
NaTomMopdOoNornyecknx M3MeHeHUn B Pa3NINYHbBIX TKa-
HAX [18], COCTOAHUA NONMMEPHbIX MOKPBLITUIA KOPOHap-
HblIX CTEHTOB [19], OLEHKM CTPYKTYpbl MUKpOKancyn u
renen [20, 21] n gp. MogobHyto nonynapHocTb POM npu-
0ob6pena 6rnarofaps NoyyeHmo BbICOKOTOYHBIX CHUMKOB
MOBEPXHOCTN M3yYaemMbIX OOBEKTOB C pa3peLleHNEM, 3Ha-
YNTENIbHO MPEBOCXOAALMNM BO3MOXHOCTA OMNTUYECKOMN
MUKPOCKOMUN.

Lienblo pa6oTtbl siBnsnca aHanus mopdonormm no-
BEPXHOCTM MPOCBUPHUKA HU3KOrO TpaBbl METOAOM PacT-
POBOW 31EKTPOHHOW MUKPOCKOMNN.

Mamepuansi u memoOol

NccnepoBaHuio noasepranacb NPOCBUPHUKA HU3KO-
ro Tpasa, NpomspacTatollan Ha Tepputopun Hosoxonep-
CKOro palioHa BopoHexckol obnact u 3arotoBsieHHas
BO BpemMA MaccoBoro useteHns B 2023 rogy. 3yyeHune
BHELUHNX MPU3HAKOB MPOCBMPHMKA HU3KOro OCYLIeCTB-
nanu 6e3 npepBapuTeNibHON MPo6oONOAroToBKM C Mo-
MOLLbIO MUKpOcKona «buomen-2» npu ysenunyeHnn x40
n x100 (Poccuna). AHanu3 mopdonormm noBepXHOCTH
NMPOCBMPHMKA HU3KOrO MOC/e HamnblIeHUA Ha Hee rpa-
bUTOBOIM HAHOMNEHKM TOMWMUHOW 3-5 MUKPOH B BaKy-
yMe YrnepoaHOM HUTbIO BbIMOMHANN METOAOM pacTpo-

'The world flora online. Mdlva pusilla Sm. Available at:
https://wfoplantlist.org/taxon/wfo-0000449525-2025-06.
Accessed: 27.09.2025.
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BOW 3NIEKTPOHHOW MUKPOCKONUN (3NEKTPOHHbIA MUKPO-
ckon JSM-6510LV JEOL, AinoHuA) [5-9]. OcyuwecTBna-
NN OLEHKY M onucaHue mMopQponornyecknx NpusHakos
06enx CTOPOH NINCTOBOW NMACTUHDbI, @ TaKXKe 3/1EMEHTOB
uBeTKa.

WNccnepoBsaHme ocywectenany B LleHTpe Konnektus-
HOro nonb3oBaHWA BoOpOHeKCKoro rocyfapcTBEHHOro
yHuBepcuteTa (LIKIM Bry?).

Pe3ynemamel u o6¢cyx0eHue

PacTpoBas aneKTpOHHAA MUKPOCKONMA OTHOCUTCA K
BbICOKOTOYHbIM METOAaM aHanu3a, ee OYeBUAHbIM npe-
MUMYLLECTBOM ABMAETCA BO3MOXKHOCTb MONyYeHns o6b-
€MHbIX N306paXKeHU BbICOKOWN TOUHOCTN.

OcHoBHble Mopdonornyeckme NprsHakuy, nrpaome
BedyLLylo pOonb NPW ANArHOCTMKE PacTUTENbHOrO CbipbA
NPOCBMPHMKA HN3KOrO TpaBbl, MOMYyYEeHHbIe NPU NpPoBe-
JEeHUN CTePeOMUKPOCKONNYECKOrO WMCCNefoBaHNA U C
nomoubio POM, npreefeHbl Ha MuKkpodoTorpaduax (pu-
CYHKN 1-4).

Mpn paccmoTpeHMn MPOCBUMPHUKA HU3KOro NmcTa
C NOMOLUbIO CTepeoMUKpocKona (pucyHoK 1) BUAHbI
dparmeHTbl NMNCTOBOV MAACTUHbI PACTEHMA C OTYET/IMBO
3aMeTHbIMU 3ybumkamu no Kpato. Ha BepxHei CTOpoHe
NNCTa NPOCBUPHMKA HU3KOrO MPOCNEXNBAETCA CeTb »KU-
NOK, NO Kpalo N1cTa (MperMMyLecTBEHHO) 1 MO XWIKam
(pepko — B UeHTpanbHOW YacTy, 6onee Yacto — y OCHO-
BaHWA NMNCTa) BM3YanusmpyloTca peakne OfHOKNeTou-
Hble NPOCTble TPUXOMbl. Ha HUXKHEN CTOPOHe nncTa nNpo-
CBUPHMKA HU3KOrO OTYET/IMBO 3aMeTHbl BbICTynatowme
MUKW, TPUXOMbl ABYX BUAOB: MPOCTble OAHOKMIETOY-
Hble, NpeAcTaB/ieHHble ANUHHOWN, UTNOBUAHO BbITAHYTOMN
KNeTKOW, C He3HaUYNTEeNbHO MPUNOAHATbBIM OCHOBaHWEM;
NPOCTble TPUXOMbI, MPEeACTaBNEHHbIE OfHON, ABYMA WX
TPeMsa PaCXofAWMUMAUCA BbITAHYTbBIMK KreTKamu, 6asu-
pylowmnmMnca Ha KonboBMAHOM MHOTOKNETOYHOM OCHO-
BaHWK, COCTOALWEM W3 arfiomMepauumn snugepManbHbIX
KNeToK, CUAbHO MPUMNOZHATOM Hafh MOBEPXHOCTbIO NN-
cTa. Yawenuctnkm nNpoCcBUPHNKA HU3KOTO CUIbHO Ony-
WeHbl TPUXOMaMW, aHaNOrMYHbBIMU NO CTPOEHMIO TPUXO-
MaMm HVXHel CTOPOHbI NTUCTA.

MpumeHeHre PSM nossonAeT Mony4nTb BbICOKOKa-
YeCTBEHHbIE CHUMKW MOBEPXHOCTU UCCIeayeMoro oob-
eKkta npu 6Gonbwom ysenmyeHumn (o yB. x3000), uto
JaeT BO3MOXHOCTb C BbICOKOW CTEMeHbl JOCTOBEPHO-
CTU OnucaTb AUArHOCTUYECKU BaXkKHble 3fIeMEHTbI (pu-
CyHKn 2-4). Mpun ncnonb3oBaHum POM oTyeTnueo BU-
JeH penbed nccnegyemoro ob6bekTa, npefcTaBneHHbIN
n3oamameTpuyeckMM KneTkamu snugepmmca co cia-
60 (Ha BEpPXHEeN CTOPOHE) UKW CUNBbHO (Ha HUXKHEN CTo-
pOHE) U3BUANCTBIMM M YNAOTHEHHBIMU KNeTKaMn. YCTb-
Mua aHM3OLMTHOrO TWMa PacrnosioXeHbl Ha obeunx cTo-
poHax C npeobnafjaHMemM Ha HWXHEN CTOpPOHe nuc-

2 LleHTp KONNEKTUBHOrO MOMb30BaHUA HayuyHbIM 06opyao-
BaHuem (UKMHO). AoctynHo no: http://ckp.vsu.ru. Ccbinka ak-
TMBHa Ha 27.09.2025.
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PucyHok 1. CrepeoMmKpocKonmyeckoe wuccnefoBaHune
MPOCBUPHMKA HN3KOrO NNCTa N UBeTKa:
1, 2 - BepXHAA CTOPOHa NNCTa; 3, 4 - HWKHAA CTOPOHa
nucra; 5, 6 - uBeTokK (x40)

Figure 1. Stereomicroscopic examination of leaf and flower
of the Malva pusilla:

1, 2 - upper side of leaf; 3, 4 - lower side of leaf; 5, 6 -
flower) (x40)

SEl 20k /WDHmm

PucyHok 2. POM-KapTuHa NpOCBUPHMKA HU3KOFro nmucra
(BepXHAA CTOPOHA)

Figure 2. REM image of the Malva pusilla (upper side)

Ta, OBaNlbHO-BbITAHYTOW (GOPMbI, 3aMblKaloLWMe KIeTKu
YCTbUL, KYTMKYU3UPOBAHbI, YCTbUYHbIE LWENN OTKPbI-
Tbl. YCTAaHOBJNIEHO, YTO Ha BEPXHEN CTOPOHE NNCTa NPOC-
BYPHMKA HU3KOrO MpOCTble TPUXOMbl pacronarawTca
HenocpencTBEHHO MO KPalo NINCTA, a TakkKe B HEeCKONb-

3

Wotimm  ssas |

PucyHok 3. POM-kapTuHa npocCcBMpPHMKA HU3KOro nucra
(HMKHAA cTOpPOHA)

Figure 3. REM image of the Malva pusilla (bottom side)

SEL 20KV WDlomm  $S35

PucyHok 4. POM-kapTuHa mopdonornyeckmx npusHakos
NPOCBUPHNKA HU3KOrO LiBeTKa

Figure 4. REM image of the Malva pusilla flower

KO pAfOB napanfieNibHO Kpakw NucTa. YTOUHEHO CTpoe-
H/We OCHOBaHMA TPUXOM BEPXHeW CTOPOHbI NUCTA, CO-
CTOALWEro 13 PO3eTKM 3NNAEPMasnbHbIX KNeTOK, He3Ha-
UNTENbHO MPUNOZHATON Hap 3nNuMaepMmucom. HuxHAs
CTOpPOHA NNCTa NO BCeW MOBEPXHOCTU FYyCTO MOKpPbITa
NPOCTbIMY TPUXOMaMW, TaKXKe BbISIBIEHO Hanunuyne MHO-
FOUNCNEHHDbIX »KENEe3NCTbIX TPUXOM, BKJIOUAOLWNX OfHO-
WUNYU ABYKNETOUYHYIO HOXKY M MHOTOKNETOYHYI rOfoB-
Ky, KNeTKU KOTOpOW CnajatTcsA Mpu BbiCYyLWIMBAHUN
PacTUTENIbHOTO CbiPbA. JNMAaepManbHble KNeTKM uda-
LENINCTUKOB CUNIbHO M3BUNINUCTbIE, KITETOYHbIE CTEHKMU
MMEIT OTUETNMBO 3aMeTHble YTonweHusA. YcTbuua Kpyn-
Hble, MHOFOUYMCIIEHHbIE, BCTPEUAlOTCA KaK Mo BCel no-
BEPXHOCTN YalLeNINCTMKOB, TaK U Ha MHOFOK/ETOUHbIX
OCHOBaHUAX TPUXOM.

MeTog POM paeT BO3MOXKHOCTb NPOBEAEHMA He TOMb-
KO aHanm3a mopdonorum noBepxHocTu nlyyaemoro ob-
pa3ua, HO ¥ NpeaBapUTENbHOM OLEHKM CcopepKaHusA
onpefeneHHOro MepevyHs 3/1eMEHTOB B 3afaHHOW Tou-
Ke oObeKkTa C MOMOLLb MUKPOPEHTIEHOCTPYKTYPHOrO
aHanwu3a [22].
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Ta6bnuua 1. KonnyecTBeHHbIe XapaKTePNCTUKN OCHOBHbIX MaKpo- 1 MUKPO3IeMEeHTOB
B KOHKPETHbIX 06/1aCTAX NOBEPXHOCTMN IMCTOBOI NIACTUHKN U LiBETKa NPOCBMPHUKA HU3KOro

Table 1. Quantitative characteristics of the main macro- and microelements in specific areas of the surface
of the leaf blade and the flower of the Malva pusilla

BepXxHAs NOBepXHOCTb NKCTa HuXHAA NnoBepXHOCTb NNCTa Yaweuka
dnemeHT
Bec, % Atom, % Bec, % Atom, % Bec, % Atom, %
C 52,71 65,84 43,09 58,09 51,66 64,54
o 27,79 26,06 29,09 29,55 30,03 28,17
Mg 2,05 1,26 1,66 1,11 0,24 0,15
P 0,60 0,29 0,64 0,33 1,79 0,87
S 1,41 0,66 2,40 1,22 1,04 0,49
K 11,76 4,51 8,67 3,61 10,23 3,93
Ca 3,68 1,38 14,45 5,86 5,00 1,87
KonnuyectseHHble XapaKTepuCTUKN OCHOBHbIX MaKpo- ﬂumepamypa

N MUKPO3NIEMEHTOB B KOHKPETHbIX 06/1aCTAX NOBEPXHO-
CTW NNCTOBOWN MNACTMHKM M LBETKA MPOCBMPHUKA HU3KO-
ro npuBegeHbl B Tabnuuel.

YunTbiBasa opraHnyeckylo Npupoay ncciegyembix ob-
pa3uUoB, MOXKHO OTMETWTb NpeBanupyioLlee KonmyecTso
yrnepoAa U KUCIopofaa, YTo He MPUHMMANoCb BO BHU-
MaHVe Npu OUEeHKe pe3ynbTaToB. YCTAHOBMEHO, UYTO BCE
00beKTbl, MPeACTaB/IeHHbIE HA aHaNn3, COAepPXaT B Ka-
yecTBe MaXKOPHOro 3femeHTa Kanuin 1 Kanbuun. Cnegyet
OTMETUTb, YTO KaNisl GoJblle COOEPXKUTCA B TKAHAX BEPX-
Hel CTOPOHbI NMCTA U NenecTkax valleyku, a Kaibuus —
B TKaHAX HUMXHEW CTOPOHbl Nncta. BbiABneHo, uto mar-
HWUIA NOKaNM30BaH MPEVMYLLECTBEHHO B TKaHAX BEpPXHeN
CTOPOHbBI JINCTA, Cepa — B TKAHAX HUXKHEN CTOPOHbI NNC-
Ta, a dochop — B TKAHAX NenecTkoB valeyku. MonyyeH-
Hble JaHHble [aloT MepBUYHOE MpeAcTaBieHne ob ane-
MEHTHOM COCTaBe MPOCBMPHMKA HU3KOTrO M OTKPbIBAKOT
NnepcrneKkTBbl ANa NpoBeAeHNA AaNIbHENWNX UCCNeaoBa-
HUIN MUHePasibHOro cocTaBa MOPONOrMYecknx opraHoB
N3y4aeMoro pacTeHus.

3akn4dyeHue

B paboTte yTouHeHO 1 AOMOMHEHO onucaHue Mop-
donornyecknx NpU3HaKkoB, a TakKe BMepBble MpuBefe-
Hbl pe3yfnbTaTbl UCCIEQOBaHMA MPOCBUPHUKA HU3KOrO
TPpaBbl C MOMOLLbIO PAaCTPOBOWN 37IEKTPOHHON MUKPOCKO-
nuu. bnarogapsa NpPUMEHEeHMI0 BbICOKOTOUYHOrO MeToAa
aHanvsa BM3yanmM3npoBaHbl 1 TornorpadupoBaHbl OCHOB-
Hble Mopdonornyeckne ocobeHHOCT! NPOCBMPHMKA HU3-
KOro, YyTOYHEHO CTpPOEeHMe AMAarHOCTUYECKN 3HAaYUMbIX
CTPYKTYP. MUKPOPEHTFEHOCTPYKTYPHbBIN aHann3 B KOHK-
peTHOW obnactn o6bekTa No3BoNUN 0603HAUUTL COCTaB
OCHOBHbIX MAaKpO- M MWKPO3/IEMEHTOB W YCTaHOBUTb
npesanupytoLLee KONNYeCTBO Kanusa 1 KanbLuus.

Devrim-Lanpir A., Ali Redha A., Freije A. Allehdan S,
Madan D., Rondanelli M., Perna S. Analysis of the nutri-
tional composition of round-leaved mallow (Malva pusil-
la) leaves. Journal of Food Bioactives. 2023;23:74-78. DOI:
10.31665/JFB.2023.18356.

Ibadullayeva S.J., Akhundova S.T., Movsumova N.V. Re-
source potential of annual and biennial motley grass fo-
rage plants of North-East part of the Lesser Caucasus. In-
ternational Research Journal. 2020;7-1(97):164-169. DOI:
10.23670/1RJ.2020.97.7.027.

Addi Y.-W., Ren Z.-X., Rutherford S., Ding X.-Y., Guo C.-A,,
Zhang X., Zhang S., Liao H., Wang Y. Ethnobotanical study
on medicinal plants used by the Yi people in Xiaoliang-
shan, Yunnan Province, SW China. Journal of Ethnophar-
macology. 2024;323:117683. DOI: 10.1016/j.jep.2023.117683.
Opo3sposa W.J1., By6eHumkos P. A. CocTaB u NnpoTMBOBOCHa-
NUTeNbHaA akTMBHOCTb MNOSIMCAaXapWAHbIX KOMMNEKCOB
duranky aywmncTon n ManbBbl HU3KOW. XuMuKo-hapmaues-
muyeckul XypHasn. 2005;39(4):29-32.

lyokoBa A.A. Jlbiwarnd A.Tl. PactpoBas snekTpoHHasn
MUKPOCKONMWA B aHanu3e acnepyru nexauen (Asperugo
procumbens L.) Tpasbl. [epbapuym. 2025;2(3):9-15. DOI:
10.33380/3034-3925-2025-2-3-34.

OyHunun A. ., TpuHeesa O.B. OueHka NOANMHHOCTM LBET-
KOB KaluTaHa KoHckoro (Aesculus hippocastanum L.) meTo-
[IOM pacTpOBOW 3MEKTPOHHON MUKpOcKonuwu. Paspabomka
u peaucmpayus nekapcmeeHHolx cpeocma. 2025;14(1):245-
253.DO0I: 10.33380/2305-2066-2025-14-1-1753.

Kosanésa H. A., TpuHeesa O. B. lNpnmeHeHne pactpo-
BOW 3M1€KTPOHHOW MUKPOCKOMWUW ANA U3YyYeHMA Mop-
donoro-aHaToMnyecknx nNpu3HaKoB obnenuxm Kpy-
WMHOBUAHON nuUcTbeB. Paspabomka u pezucmpayus
nlekapcmeeHHoix  cpedcms.  2023;12(2):79-86. DOI:
10.33380/2305-2066-2023-12-2-79-86.

lynkosa A. A., Ynctakosa A. C,, CuHeukas [. A., CnnsknH A. A,
bonros A.C., bonroea M.A. PacTpoBasa 3neKTpOHHasA MUK-
pockonuA B aHanu3e BMAOB poga Persicaria Mill. Paspabom-

Fep6apuym. 2025.T. 2, N° 4 2 1
Herbarium. 2025. V. 2, No. 4


https://doi.org/10.33380/3034-3925-2025-2-3-34
https://doi.org/10.33380/2305-2066-2025-14-1-1753
https://doi.org/10.33380/2305-2066-2023-12-2-79-86

AHanus u cmaHaapmusauuﬂ JleKapcmeeHHO020 pacmumeJibHOo20 CbipbA

Analysis and standardization of medicinal plant raw materials

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ka u peaucmpayus siekapcmeeHHbix cpedcms. 2022;11(1):99—
105. DOI: 10.33380/2305-2066-2022-11-1-99-105.

MyraueBa O.B., TpuHeeBa O.B. V3yueHne mopdonorum un
aHaTOMUU NINCTbEB apoHUN MuuypuHa pasfiMyHbIMU MUK-
pockonuyeckumn metogamu. Gapmayus. 2023;72(6):19-25.
DOI: 10.29296/25419218-2023-06-03.

Pathana A.K., Bondb J., Gaskina R.E. Sample prepara-
tion for scanning electron microscopy of plant surfaces—
Horses for courses. Micron. 2008;39(8):1049-1061. DOI:
10.1016/J.MICRON.2008.05.006.

Sethi P. Scanning Electron Microscopic Analysis of Pas-
siflora Incarnata, Linn. Leaf. Acta Scientific Agriculture.
2019;3(11):149-151. DOI: 10.31080/ASAG.2019.03.0701.

Han K. Y., Hong E. C,, Lynn C. B., Subramaniam S. Scanning
electron microscopy and histological analyses of Ficus
carica L. cv. Black Jack. International Journal of Agricultural
Technology. 2020;16(5):1101-1112.

Lima I, Martinez S., Teixeira V., Gonzalez W. Morpholo-
gical Analysis by Scanning Electron Microscopy of Dictyo-
ta Menstrualis in Natura and Following an Extraction Pro-
cess. Chemical Engineering Transactions. 2019;75:571-576.
DOI: 10.3303/CET1975096.

Mohamad N.N., Rusdi N.A., Najwa N. Scanning Electron
Microscopy Analysis of Early Floral Development in Re-
nanthera bella J. J. Wood, an Endemic Orchid from Sa-
bah. Pertanika Journal of Tropical Agricultural Science.
2020;43(3):377-3809.

Xonnpuxtep O, Wmwnar Y., bpoiHuHrep C. KombrHaums
KOH(pOKaNbHON paMaHOBCKOWM M PACcTPOBOW 351EKTPOHHOMN
mMukpockonuu RISE Microscopy: Correlative Raman-SEM
Imaging. KoHmpone u usmeperus. 2015;2(56):50-57.

Bonosa 1. T, Myraues E. W., PasaroBa T. K., Hepenosa U. @,
bontoBckaa B.B. Makcumenko H.A. HoBble mogxoabl K
N3YYEHUIO XKN3HEeLEeATeNbHOCTI KNEeTOK B Pa3HbIX YCIIOBUAX
KyNbTVBMPOBAHNA C OLIEHKOW PacTBOPEHHOro B NuTaTenb-
HOW cpepe Kucnopopga. Hayka u uHHosayuu 8 meduyuHe.
2019;4(4):68-72. DOI: 10.35693/2500-1388-2019-4-4-68-72.
O6bigenHbin C. U., Kupees W. ., NaHTtenees M. A. Bknag
3NEeKTPOHHON MUKPOCKOMNUW B UCC/IefOBaHNe HapyLlUueHWn
Mopdonorun TPoMOoLMTOB. Bonpocel 2eMamosio2uu/oHKo-
Jl02uu U UMMyHonamosoauu 8 neduampuu. 2022;21(3):142—
146. DOI: 10.24287/1726-1708-2022-21-3-142-146.
AdaHacbeBa H.W. HemuaHuHoBa O.b., [oposckux B.A.
BnusHue purnpgpoksepueTuHa Ha natomopdonoruyeckue
M3MEHEHNA B KOXe OOJIbHbIX BYSIbrapHbIM MCOPMA3oM.
JaneHesocmoyHbIl MeduyuHckul XypHan. 2010;2:67-70.
MagoHos T.T., MawkosueB M. P, MuwenuHa C.B., Oy6-
poBuH A.B., MupowHukos [. H., Epwos K. ., NMo3gHAKo-
Ba C.B. CTpyKTypHOe U pyHKLMOHANbHOE COCTOAHME MOo-
JIMMEPHOrO MOKPbITUA KOPOHAPHbIX CTEHTOB MOC/e BO3-
[eliCTBUA MOTOKOM YCKOPEHHbIX 3MeKTpoHoB. Cubupckuli
HayyHbll  mMeOuyuHckul xypHan. 2018;36(1):47-52. DOI:
10.15372/SSMJ20180107.

Wwupokosa A.T., MaceuHuk J1.A., Bbopucos C.B. AueH-
ko C.Tl. SneKTpOHHaA MUKPOCKONUA ANA U3YYEHUA MUK-
pOKanCynMpoBaHHbIX O06bEKTOB. AHAIUMUKA U KOHMPO/b.
2010;14(2):95-99.

CmupHoBa M. B., MNetpos A. 0., EmenbaHoBa W.B. U3yye-
HUEe OCOBGEHHOCTEN TOHKOW CTPYKTYypbl JleKapCTBEHHO-
ro cpeactBa Tusonb rensa. bymueposckue coobuweHus.
2012;31(7):52-54.

22.

10.

11.

12.

Ivanov K., Zaprjanova P., Angelova V., Krustev S. Scanning
Electron Microscopy and X-ray Diffraction in the Deter-
mination of Macroelements in Soil and Plants. Communi-
cations in Soil Science and Plant Analysis. 2019;50(7):878-
893. DOI: 10.1080/00103624.2019.1589491.

References

Devrim-Lanpir A., Ali Redha A. Freije A, Allehdan S.,
Madan D., Rondanelli M., Perna S. Analysis of the nutri-
tional composition of round-leaved mallow (Malva pusil-
la) leaves. Journal of Food Bioactives. 2023;23:74-78. DOI:
10.31665/JFB.2023.18356.

Ibadullayeva S.J., Akhundova S.T., Movsumova N.V. Re-
source potential of annual and biennial motley grass fo-
rage plants of North-East part of the Lesser Caucasus. In-
ternational Research Journal. 2020;7-1(97):164-169. DOI:
10.23670/1RJ.2020.97.7.027.

Addi Y.-W., Ren Z.-X., Rutherford S., Ding X.-Y., Guo C.-A,,
Zhang X., Zhang S., Liao H., Wang Y. Ethnobotanical study
on medicinal plants used by the Yi people in Xiaoliang-
shan, Yunnan Province, SW China. Journal of Ethnopharma-
cology. 2024;323:117683. DOI: 10.1016/j.jep.2023.117683.
Drozdova I. L., Bubenchikov R. A. Composition and anti-in-
flammatory activity of polysaccharide complexes from
Viola odorata L. and Malva pusilla Smith. Pharmaceutical
Chemistry Journal. 2005;39(4):29-32. (In Russ.)

Gudkova A.A, Lychagin A.P. Scanning electron microscopy
in the analysis of Asperugo procumbens L. grass. Herbarium.
2025;2(3):9-15.(InRuss.) DOI: 10.33380/3034-3925-2025-2-3-34.
Dunilin A.D., Trineeva O.V. Assessment of the authen-
ticity of horse chestnut (Aesculus hippocastanum L.
flowers by scanning electron microscopy. Drug deve-
lopment and registration. 2025;14(1):245-253. (In Russ.)
DOI: 10.33380/2305-2066-2025-14-1-1753.

Kovaleva N.A. Trineeva O.V. Application of Scanning
Electron Microscopy to Study Morphological and Ana-
tomical Features of Sea Buckthorn Leaves. Drug deve-
lopment & registration. 2023;12(2):79-86. (In Russ.) DOI:
10.33380/2305-2066-2023-12-2-79-86.

Gudkova A. A, Chistyakova A.S., Sinetskaya D. A., Slivkin A.1.,
Bolgov A.S., Bolgova M. A. Scanning Electron Microscopy
in the Analysis of Species of the Genus Persicaria Mill. Drug
development & registration. 2022;11(1):99-105. (In Russ.)
DOI: 10.33380/2305-2066-2022-11-1-99-105.

Pugacheva O.V., Trineeva O.V. The study of the morpho-
logy and anatomy of leaves aronia Mitchurinii by various
microscopic methods. Pharmacy. 2023;72(6):19-25. (In
Russ.) DOI: 10.29296/25419218-2023-06-03.

Pathana A.K., Bondb J., Gaskina R.E. Sample prepara-
tion for scanning electron microscopy of plant surfaces—
Horses for courses. Micron. 2008;39(8):1049-1061. DOI:
10.1016/J.MICRON.2008.05.006.

Sethi P. Scanning Electron Microscopic Analysis of Pas-
siflora Incarnata, Linn. Leaf. Acta Scientific Agriculture.
2019;3(11):149-151. DOI: 10.31080/ASAG.2019.03.0701.

Han K.Y., Hong E. C,, Lynn C. B., Subramaniam S. Scanning
electron microscopy and histological analyses of Ficus
carica L. cv. Black Jack. International Journal of Agricultural
Technology. 2020;16(5):1101-1112.

22

Fep6apuym. 2025.T. 2, N° 4
Herbarium. 2025. V. 2, No. 4


https://doi.org/10.33380/2305-2066-2022-11-1-99-105
https://doi.org/10.33380/3034-3925-2025-2-3-34
https://doi.org/10.33380/2305-2066-2025-14-1-1753
https://doi.org/10.33380/2305-2066-2023-12-2-79-86
https://doi.org/10.33380/2305-2066-2022-11-1-99-105
https://doi.org/10.29296/25419218-2023-06-03

AHanus u cmaHdapmu3ayus 1eKapcmeeHHo020 pacmumesibHo20 Cbipbs
Analysis and standardization of medicinal plant raw materials

13.

14.

15.

16.

17.

Lima I, Martinez S., Teixeira V., Gonzalez W. Morpholo-
gical Analysis by Scanning Electron Microscopy of Dictyo-
ta Menstrualis in Natura and Following an Extraction Pro-
cess. Chemical Engineering Transactions. 2019;75:571-576.
DOI: 10.3303/CET1975096.

Mohamad N.N., Rusdi N.A., Najwa N. Scanning Electron
Microscopy Analysis of Early Floral Development in Re-
nanthera bella J. J. Wood, an Endemic Orchid from Sa-
bah. Pertanika Journal of Tropical Agricultural Science.
2020;43(3):377-389.

Hollrichter O., Schmidt U., Breuninger S. Combination of
confocal Raman and scanning electron microscopy RISE
Microscopy: Correlative Raman-SEM Imaging. Monitoring
and measurements. 2015;2(56):50-57. (In Russ.)

Volova L.T., Pugachev E.I, Ryazanova T.K, Nefedova I.F.,
Boltovskaya V.V., Maksimenko N.A. New approaches to
the study of cell vital activity cultivated in different gro-
wing conditions with analysis of oxygen in the medium.
Science and innovation in medicine. 2019;4(4):68-72. (In
Russ.) DOI: 10.35693/2500-1388-2019-4-4-68-72.
Obydennyi S.1, Kireev I.1, Panteleev M. A. The electron
microscopy contribution to platelet structural patho-
logy investigation. Pediatric hematology/oncology and

18.

19.

20.

21.

22.

immunopathology. 2022;21(3):142-146. (In Russ.) DOI:
10.24287/1726-1708-2022-21-3-142-146.

Afanasyeva N. I, Nemchaninova O. B., Dorovskikh V. A. The
effect of dihydroquercetin on pathomorphological chan-
ges in the skin of the patients with vulgar psoriasis. Far
Eastern Medical Journal. 2010;2:67-70. (In Russ.)

Madonov P.G., Mashkovtsev M.R., Mishenina S.V., Dub-
rovin A.V., Miroshnikov P.N. Ershov K.l, Pozdnyako-
va S.V. Structural and functional state of polymer coating
of coronary stents after exposure to accelerated electron
flow. Siberian Scientific Medical Journal. 2018;36(1):47-52.
(In Russ.) DOI: 10.15372/SSMJ20180107.

Shirokova A. G., Pasechnik L. A., Borisov S. V., Yatsenko S. P.
Electron microscopy for microencapsulated objects stu-
dies. Analytics and control. 2010;14(2):95-99. (In Russ.)
Smirnova M.V., Petrov A.Yu., Yemelyanova I.V. Study
of the fine structure of the drug Tizol gel. The Butlerite
messages. 2012;31(7):52-54. (In Russ.)

Ivanov K., Zaprjanova P, Angelova V., Krustev S. Scanning
Electron Microscopy and X-ray Diffraction in the Deter-
mination of Macroelements in Soil and Plants. Communi-
cations in Soil Science and Plant Analysis. 2019;50(7):878-
893. DOI: 10.1080/00103624.2019.1589491.

Fep6apuym. 2025.T. 2, N° 4
Herbarium. 2025. V. 2, No. 4

23



AHanus u cmaHoapmu3ayus 1eKapcmeeHH020 pacMumesibHO20 CbIpbs
Analysis and standardization of medicinal plant raw materials

OpuzuHaneHas cmames
Research article

ﬁ Check for updates

YK 633.826
https://doi.org/10.33380/3034-3925-2025-2-4-45

MukKpopanarHocTuyeckmne npnsHaku NnopoWKOBaHHOIO CbipbA
KYPKYMbl JJINHHOWN

W. B. IpaBenb, H. B. o6koBa, 1. A. I[pe6eHHnKoBa"™

MepepanbHoe rocyfapcTBEHHOE aBTOHOMHOe Ob6pa3oBaTesibHOe yupeXkaeHue Bbiclero obpasoBaHua «[lepBblii MoOCKOBCKMI
rocyfapCTBEHHbI MeANUUHCKUIA YyHuBepcuteT umeHu W. M. CeuyeHoBa» MwuHucTepcTBa 3ppaBooxpaHeHmAa Poccumnckon
Mepepauun (CeveHoBcKUiA YHMBepcuTeT). 119991, Poccus, r. Mocksa, yn. Tpybeukas, a. 8, cTp. 2

>J KonTakTHOeE nuuo: MpeGeHHNKoBa [lapba AnekcaHaposHa. E-mail: grebennikova_d_al@student.sechenov.ru

ORCID: W. B. [paBenb - https://orcid.org/0000-0002-3735-2291;
H. B. bo6koBa - https://orcid.org/0000-0003-1591-4019;
[. A. TpebeHHmKoBa — https://orcid.org/0009-0006-9229-2152.

Crartbsa nocrtynuna: 10.07.2025 CraTba npuHATa B nevartb: 09.10.2025 CraTtbAa ony6nmkoBaHa: 10.10.2025

Pesiome

BBepgeHue. Kypkyma anunHHaa (Curcuma longa L.), n3BecTHaa Kak creuua 6narogapA CBOMM OUONOTMYECKM aKTUBHbLIM
KOMMOHEHTaM (KYpPKyMUHOVAAM), NpefcTaBnseT coboi He TONbKO LeHHOe NIeKapCTBEHHOE Chipbe B TPAAULMOHHOWN UHANACKON
MeZuLMHE, HO U NepCrneKTUBHLIA KOMMNOHEHT ANA pa3paboTKu coBpemeHHbiXx dapmMaueBTUUECKUX npenapatoB. KypKymMuH
paccMaTpurBancA Kak OAVH 13 NOTEHLUMaNbHBIX KOMMNOHEHTOB cxeMbl ieueHrss COVID-19 6narogapa CBOMM NPOTUBOBOCMANMTENbHBIM
U MMMyHOoMoAynupylowmnm ceonctBam. Cbipbe KypKymbl AJIMHHON BKNloYeHO B WHAwnicKylo, AlopBeanyeckyto, Kutanckyio,
AnoHckylo, AMepurKaHcKytlo TpassHyto, EBponelickylo n bpuTaHckyio dapmakoneun. B HacToswwee BpemA pa3paboTaH NpoekT
dapmakonerHo ctatbu ana lfocypapcTBeHHoN dapmakonen Poccuinickon Depepaumm XV mn3paHua. OgHako B HEM OMMCaHO
TONbKO UenbHoe cbipbe Curcuma longa L. TOCKONbKY Ha OTeYeCTBEHHbI $apMaLeBTUYECKUIA PbIHOK MOCTyMnaeT 4acTo
n3mesibYeHHOe Cbipbe, aKTyanlbHO M3y4eHne NoKasaTtenen NoAINHHOCTY C UCNOJIb30BaHNEM MUKPOCKOMMYECKOro Metoaa.

Llenb. BbiaBUTb MUKpOAMArHOCTMYECKNE MPU3HAKM MOPOLLIKA KOPHEBULL KYPKYMbI.

Marepuanbl u meToabl. O6bEKTOM MCCNef0BaHNA CITYXKMJIO MOPOLLKOBAHHOE Cbipbe KOPHEBWLY KypKymbl (MHAWA), peanusyemoe
Ha OTeYeCTBEHHOM pblHKe. [nA MMKPOCKOMMYECKOro aHanu3a obpasubl MPOCBETNANN KunavyeHuem B 2,5%-m pactBope
HaTpuA rMAPOKCMAA U FOTOBUAM MUKpoMpenapaThl B cooTBeTcTBUM ¢ TpeboBaHmamu ODC.1.5.3.0003 «MuKpockonuuecknin un
MUKPOXVIMUYECKUNIA aHaNI3 JIeKapCTBEHHOrO PacTUTENIbHOTO CbiPbA U JIeKapCTBEHHbIX CPEACTB PacTUTENIbHOrO MPOUCXOXKAEHNAY.
MwukponpenapaTbl n3yyanu C NOMOLLbIO CBETOBOIro MuKpockona Leica DM1000 LED (fepmanua) npu ysennuerumax 100x n 400x.
Pe3synbtatbl m o6cyxaeHue. [poBeAeHHbI CPaBHUTENbHBIN MUKPOCKOMUYECKMIA aHann3 MOPOLKOB KYPKYMbl pPasHbIX
npoun3BoauTenein Mo3BONWA BbIABUTb O6LME [AMArHOCTMYECKME MpU3Haku (PparmMeHTbl NECTHUYHO-CETYATbIX COCYLOB,
3MIeMeHTbI ANNAEPMUCA, KNETKU C 3GUPHBIMU MacsiaMy 1 KpaxmasibHble 3epHa), KOTopble COOTBETCTBOBANM dbapMakoneiHbiM
TpeboBaHuAM. OfHaKo 6blIM OBHApY»KeHbl 1 pasnNMuuA: B KonnyecTBe CNIoéB NpobKu (0T 4 fo 7), pa3mepax NapeHXMMHbIX
KneTok (gnuHa 54,30-302,38 MKM; wupuHa 45,69-273,22 MKM), KNeTOK C Kpaxmanom (gmameTp 72,59-121, 20 MKM), a Takxke
B HA/IMUMN TPUXOM.

3aknioueHume. BbiABneHbl XapakTepHble MPU3HAKM KOPHEBULY KYPKYMbl AJVHHOWN, M3MeNbYeHHbIX A0 COCTOAHWA MOPOLUKA.
lpoBefAeHHbI KOMNYECTBEHHbIM aHanu3 MUKPOAMArHOCTMYECKUX MPU3HAKOB CbipbA MO3BONUA ONPeAenvTb pasnmyuna B
KonuyecTBe C/I0eB NPOOKYM, pasmepax NapeHXMMHbIX KIETOK M KNIETOK C KpaxMasiomM. YCTaHOBMEHO, UTO Cbipbe XapaKTepu3yeTca
HanMumem oOTAenbHbIX GparMeHTOB, XapaKTepHbIX ANA LEeNbHOro CbipbA (NeCTHUYHO-CeTYATbIX COCYAOB, MHOTOCIONHOWN
NPo6KK, KNETOK C OpaHXeBbIM COAEPKUMbIM, KPYMHbIX KpaxmanbHbIX 3epeH, TabnuTyaTbix OCTaTKOB anuaepmMuca u Tpuxom). Bee
HaliAeHHble NPK3HAKN COrNacyloTca ¢ TpeboBaHNAMM 3apy6exxHbIX Gapmakonei 1 MoryT ObiTb NCMONb30BaHbl ANA BKIIOYEHUA B
npoekT PpapmakoneriHo ctatby ans flocynapcteeHHol dapmakonen Poccuiickoin Gegepaumu.

KnioueBble crnoBa: MUKPOCKOMNMUA, KOPHeBULIE KYpPKyMbl AnvHHOWN, Curcumae longae rhizomata, nopoluKkoBaHHOE Cbipbe,
NeKapCTBEHHOE PacTUTENIbHOE Cbipbe

KOHGAUKT mHTepecoB. ABTOpbI AeKNapupyloT OTCYTCTBME ABHbIX U MOTEHUUaNbHbIX KOHPIMKTOB WHTEPECOB, CBA3AHHbIX C
ny6nuKaumen HacTosLLen cTaTby.
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Abstract

Introduction. Turmeric (Curcuma longa L.), known as a spice, is not only a valuable medicinal raw material in traditional Indian
medicine due to its biologically active components (curcuminoids) but also a promising component for the development of
modern pharmaceuticals. Curcumin was considered as one of the potential components of COVID-19 treatment regimens
due to its anti-inflammatory and immunomodulatory properties. Turmeric raw material is included in the Indian, Ayurvedic,
Chinese, Japanese, American Herbal, European, and British Pharmacopoeias. A draft monograph for the State Pharmacopoeia
of the Russian Federation (15th edition) has currently been developed. However, it only describes the whole raw material
of Curcuma longa L. Since ground raw material is often supplied to the domestic pharmaceutical market, it is relevant to study
the identity indicators using the microscopic method.

Aim. To identify the microdiagnostic characteristics of turmeric rhizome powder

Materials and methods. The study objects were powdered turmeric rhizomes (India) available on the domestic market. For
microscopic analysis, the samples were clarified by boiling in a 2.5 % sodium hydroxide solution and prepared as microscopic
slides in accordance with the requirements of OFS.1.5.3.0003 "Microscopic and Microchemical Analysis of Herbal Drug Materials
and Herbal Medicinal Products". The slides were examined using a Leica DM1000 LED light microscope (Germany) at
magpnifications of 100x and 400x.

Results and discussion. Characteristic features of turmeric (Curcuma longa L.) rhizomes, powdered to a fine state, have been
identified. The conducted quantitative analysis of the raw material's micro-diagnostic features revealed differences in the
number of cork layers and the sizes of parenchyma cells and cells containing starch. It has been established that the raw
material is characterized by the presence of individual fragments typical of the whole raw material (scalariform-reticulate
vessels, multilayered cork, cells with orange content, large starch grains, tabular remnants of the epidermis, and trichomes). All
the identified features are consistent with the requirements of foreign pharmacopoeias and can be used for inclusion in the
draft monograph for the State Pharmacopoeia of the Russian Federation (XV edition).

Conclusion. Characteristic features of Curcuma longa rhizome powder available on the Russian pharmaceutical market were
identified. The raw material was found to contain specific fragments typical of whole crude drug, including scalariform-reticulate
vessels, multilayered cork, cells with orange-colored contents, large starch grains, tabular epidermal remnants, and trichomes.
All identified characteristics comply with the requirements of foreign pharmacopoeias and can be used for inclusion in the draft
monograph for the State Pharmacopoeia of the Russian Federation.

Keywords: microscopy, Curcuma longa rhizome, powdered raw material, medicinal plant raw material, biologically active
substances
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BeedeHue

KypKyma AnuHHaa (Curcuma longa L) copepxut
uenbii pag OMONOrMyeckn akTUBHbLIX BeLeCTB
(KypKyMUHBI, deHon, cTeposibl, CanoHWUHbI, pnaBoHoUbI,
OUTUHOBAA KNCNOTA, ankanoudbl), 3a CYET KOTOPbIX 0O-
nagaeT MOLUHbIM MPOTUBOBOCMANMTENIbHLIM, 06e360/1-
BalOWMM, aHTUOKCUAAHTHbLIM, aHTUCENTUYECKUM, Be-
TPOrOHHbIM, XETYEFOHHbIM, 3AaXXMUBAAIOWUM [ENCTBUEM,
ynyuJliaet obMeH BeLecTB, CnocobCTBYeT ycBoeHuo 6en-
Ka, cTtumynupyet sputponoe3 [1]. Ocobyio LeHHOCTb
NPeACTaBnAT KYPKYMUHOUbI, KOTOPbIE AenaloT 3TO pac-
TEHUE MepCrneKkTVBHbIM CbipbeM Ans pa3paboTkn dap-
MaLeBTMYecKnx npenapaTtos [2]. B yacTHOCTM, KypKyMWUH
paccmaTtpuBanca B KayecTBe MOTEHUManbHOro KOMMOo-
HeHTa ANns BKIoYeHuA B cxembl nevyeHnss COVID-19 6na-
rofjapa ero cnocobHOCTM MOAYNMPOBaTb UMMYHHbIV OT-
BeT W NoAaBNATb BocnanexHue [3, 4].

KypkymMa HaxoOuT LUMPOKOE MpUMEHEHWe B Tpaau-
LIMOHHBIX MEAULIMHCKMX MPaKTUKax pa3HbIx CTpaH. B vacT-
HOCTW, B alopBefe OHa WCNoJb3yeTcA B NeyYeHUun npo-
CTyAHbIX 3aboneBaHuii, a Takke OGonesHel nuweBapu-
TEeNbHOW M penpofykTueHow cuctem [5]. Coipbe moxeT
6bITb MCMONb30BaHO KakK HEMoCPeACTBEHHO B BuUAe MNo-
pouwKa, Tak U B COCTaBe alopBefnyecknx npenapaTos
(«XapuppakxaHp», «Xapugpagun xputa» n «Xapmgpa
YypHa»). OCHOBHbIMW permoHamm BblpalyMBaHUA Kyp-
Kymbl aBnAaTca MHaua, Kutan, ctpaHbl tOro-BoctouHon
A3nn n JlatnHckon Amepuku [6]. Cbipbe KypKyMbl AfVH-
Hol BxoguT B WHAawmiickyt', Alopeeanueckyto?, Kutaii-
ckyto®, AnoHckyto?, AMepurKaHCKylo TpassHyto®, EBponen-
cKyt0® n bputaHckyto” dapmakoneun.

"Indian Pharmacopoeia. 9th ed. Vol. Ill. Ghaziabad: Mi-
nistry of Health and Family Welfare; 2022. P. 4143-4145. Avai-
lable at: https://www.indianpharmacopoeia.gov.in. Accessed:
10.09.2025.

2 Ayurvedic Pharmacopoeia of India. Vol. I. New Delhi: Mi-
nistry of Health and Family Welfare, Department of AYUSH;
2016. P. 60-61. Available at: https://www.ayurveda.hu/api/
english-API-1.pdf. Accessed: 10.09.2025.

3 Pharmacopoeia of the People’s Republic of China. Vol.
la. Beijing: Chinese Pharmacopoeia Commission; 2020.
P. 233-234. Available at: https://cisema.com/en/chinese-
pharmacopoeia-2025-implementation-guidelines.  Accessed:
10.09.2025.

*The Japanese Pharmacopoeia. 18th ed. Tokyo: Pharmaceu-
ticals and Medical Devices Agency; 2021. p. 1382-1387. Avai-
lable at: https://www.pmda.go.jp/english/rs-sb-std/standards-
development/jp/0029.html. Accessed: 10.09.2025.

*Upton R,, [et al.], editors. American Herbal Pharmacopeia:
Botanical Pharmacognosy - Microscopic Characterization of
Botanical Medicines. 2011. p. 339-341. Available at: www.
herbal-ahp.org/ Accessed: 10.09.2025.

6 European Pharmacopoeia. 11th ed. (11.0). Strasbourg:
European Directorate for the Quality of Medicines & Health-
Care; 2022. p. 1400-1500. Available at: https://pheur.edgm.eu/
home. Accessed: 10.09.2024.

7 British Pharmacopoeia. Vol. IV. London: British Pharmaco-
poeia Commission, Medicines and Healthcare Products Regu-
latory Agency (MHRA); 2022. p. 2022-2023. Available at: https://
www.pharmacopoeia.com/ Accessed: 10.09.2025.

Ha poccuiickuii pblHOK pacTeHue nocTynaeT npe-
NUMYLLEeCTBEHHO 13 HAMM B BMAE NOPOLIKA, LenbHbIX
kopHeBuw nnu bA («3Kokypmakc», «Xapugpa», «Kap-
TUNOKC»). IMeHHO ncnonb3oBaHWe B BMAE HATUBHOMO
npofykta (nopoluka) obycnaenvsaeTr HeobXxoaMMOCTb
TWATEeNbHOMN OUEHKN MNOANIMHHOCTA Cblpbf, MOCKOSb-
Ky €ro XapakTepUCTUKN MOTYT 3HAUUTENTbHO MEHATbCA
B 3aBMCMMOCTM OT pervoHa npowmspacTaHua, yCloBuUI
KyNbTUBUPOBAHWSA, CMOCOOOB 3arOTOBKU 1 BO3MOXHOW
danbcudpurkaymm.

B HacTosee Bpema nofrotosBneH npoekr® papma-
KonerHomn cTatbu anA lFocypapcTBeHHoW dapmakoneu
(Fr®) PO XV uzpganusa. OgHako B HEM OMKWCAHO TOJNIbKO
uenbHoe cbipbe Curcuma longa L. Mockonbky Ha dap-
MaLeBTUYECKMIA PbIHOK MOCTYMNaeT 4YacTo M3MeNibYeH-
HOoe cbipbe, aKTyalbHbIM ABNAETCA U3yyeHMe MokKasare-
nen NOAIMHHOCTM C MCMONb30BaHMEM MUKPOCKOMuYe-
CKOro metofa.

Mamepuansi u Memoobi

O6bekTamn nccnefoBaHVA Cnyxunu obpasubl no-
POLUKOBaHHbIX KOPHEBML, KypKyMmbl AnuHHon (Curcuma
longa L.) pa3Hbix npousBogutenen (Subhash, NHgusa, -
obpazey 1 n Anjilika Ayurvedic Center, NHgna, - o6-
pasey 2), peannsyemble Ha OTEYECTBEHHOM pblHKe. U3
Kax[oro obpasua cbipbsi rotoBunn ot 10 no 15 mMukpo-
npenapaTtoB, KOTOpble 3aTeM AeTafbHO M3yyanu Moj
MUKPOCKONOoM. MUKPOCKOMNYECKNA aHann3 npoBoanIn
B COOTBETCTBUN C TpeboBaHuAmn ODC.1.5.3.0003 «Muk-
POCKONMUYECKUIN N MUKPOXMMWYECKUI aHanu3 fiekapcT-
BEHHOro PacTUTENbHOrO CbipbA U NEKapCTBEHHbIX CPEACTB
pacTuTenibHoro npovicxoxaenus» O PO XV°. [na obHa-
pyXeHna Kpaxmana wucnonb3oBanu 0,005 M pactBop
noga. Mukponpenapatbl M3y4yanu C WCNONb3OBaHWEM
CBeTOBOro MuKkpockona Leica DM1000 LED (lepmaHus)
npu ysennyenmax 100x n 400x.

Pe3synemamel u o6¢cyx0eHue

AHanu3 moHorpaduin nokasan, YTo KypKyma BKJIO-
yeHa B COCTaB BOCbMM dpapmakoneil pasHbix cTpaH (Tab-
nmua 1). O6wumn  dapmakonernHbIMM  MUKPOCKOoMnYe-
CKAMW XapaKTepuUCTMKaMmn LEeNbHOro CbipbA ABAAIOTCA:
MHOrOC/IOMHasA NPO6Ka, TOHKOCTEHHbIE OKPYrible MapeH-

8 KypKyMbl AJIMHHOW KOpHeBULa: MPOEeKT oblieil cTaTbu
ana TocypapctBeHHon dapmakonen Poccuiickon Qepepauun
XV u3panua. JoctynHo no: https://pharmacopoeia.regmed.ru/
pharmacopoeia-projects/izdanie-15/kurkumy-dlinnoy-korne
vishcha/?vers=64118&ysclid=mfmjonkp5f221721540.  Ccbinka
aKkTMBHa Ha 10.09.2025.

°00C.1.5.3.0003.15 «MWKPOCKOMUYECKNA 1 MUKPOXMMU-
YeCcKUid aHann3 NIEKapCTBEHHOIO PacTUTENbHOMO CbipbA U Jie-
KapCTBEHHbIX CPEACTB PacTUTENbHOIO MPOUCXOXAeHUA». [loc-
TynHo no: https://pharmacopoeia.regmed.ru/pharmacopoeia/
izdanie-14/1/1-5/1-5-3/tekhnika-mikroskopicheskogo-
i-mikrokhimicheskogo-issledovaniya-lekarstvennogo-
rastitelnogo-syrya-i-lI/?ysclid=mawsxn43hc660819880/ Ccbinka
aKkTMBHa Ha 10.04.2025.
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XUMHble KNeTKN (HEKOTopble coepaT KYpPKyMUHouUabI),
COCyAbl C CeTyaTbiM, JIECTHUYHBIM WX KONbLEBbIM Y30-
pom, 3drpomMacivuHble KNeTKM U KpaxmasbHble 3epHa.
SHpogepma M3 TaHreHTaNlbHO BbITAHYTbIX KNETOK yKasa-
Ha Tonbko B Tpex dapmakonesx (MO PO XV, AmeprKaH-
CKOW TPaBAHOMN 1 AANOHCKOW), @ TPUXOMbI — NULLb B NPOEK-
Te gna FO PO XV.

Ta6nuua 1. CpaBHUTENbHAA XapaKTepuncTuka
dapmakoneliHbIx aHaTOMO-A4NarHOCTUYECKUX NPU3HAKOB
LieNIbHbIX KOPHEBULLY KYPKYMbl

Table 1. Comparative characteristics of pharmacopoeial
anatomical-diagnostic features

Analysis and standardization of medicinal plant raw materials

Kak M LeNnbHOro, octalTca 3PpMpomMacivyHble KNeTKW,
OKpyrnible MapeHXMMHbIe KJeTKW, ceTyaTble cocyabl ”
MHOroc/ionHas npo6bka. OgHaKo AONOJSIHUTENbHbIE MpPU-
3HaKu BapbupyloT: bputaHckaa n AnoHckaa dapmako-
nen BK/OYAIOT MHOFOYrofibHble KNEeTKU 3Nuaepmuca;
TPUXOMbI yKa3aHbl BO BCex dhapMaKOMenHbIX CTaTbAX,
Kpome cTaTeli EBponeiickon dapmakonen.

Ta6nuua 2. Mukpockonuueckue npusHakm
nopoLkKa KypKymbl B ueTbipex ¢papmakonesnx

Table 2. Microscopic features of turmeric powder
in four pharmacopoeias

of whole turmeric rhizomes ®apmakones
Pharmacopoeia
(Mapmakones
. N
Pharmacopoeia N I
< MpusHak ~N 8 8 -
N m Feature P2 ~N - S
MpusHak N - S |RS| 8| « N = - N
N s .| N N a 5 [
Feature Q| 8 QIS=| o | o 0 a a2 =
- N - X < N [ .
2| o | Elen| 3| > £
< | T |0 |ex=| & |7
e5| S5
= Snngepmmc
. . + - - +
Epidermis
Snngepmnc
Epidermis * * * * + - CeKpeTopHble KneTku
C Macnom
Mpo6ka ‘ . + + + +
+ + + + + + Oil-containing secretory
Cork
cells
Kopa
+ + + + + + CeTyvatble
Cortex
WS NOPUCTbIE COCy bl
. . + + + +
SHpogepma Reticulate or pitted
) - - - + + +
Endodermis vessels
CocyaucTble nyuku
A Y + + + + + + Maperxuma + + + +
Vascular Bundles Parenchyma
Tpuxombl B B _ + _ B Tpuxombl + + +
Trichomes Trichomes
SdmpomacnnyHbie Mpobka + + + +
KNeTKu + + + + + + Cork
Essential Oil Cells
KpaxmasnbHble 3epHa
: + + + +
KpaxmasnbHble 3epHa Starch Grains
. + + + + + +
Starch Grains
MapeHXMMHbIE KIIETKM nplflmeqamne. BP - bputaHckasi dapmakones; Ph.Eur 11 -
C KypKyMUHOMAAMMN N N N N .\ .\ EBponeiickas ¢apmakonea 11 usgaHua; JP - AnoHckaa ¢ap-
Parenchyma cells with MaKomes.
curcuminoids Note. BP - British Pharmacopoeia; Ph.Eur. 11 — European

MpumeuaHune. APl - Aopeegmnueckas dapmakones; IP —
WHpguinckaa dpapmakonen; Chp - Kutaiickaa dapmakones; O
P® - NocypapctBeHHaa dapmakonesa Poccuiickon Qepepauun;
USP-NF - AmepukaHckas TpaBsHaa ¢apmakones; JP — AinoHcKas
dapmakones.

Note. APl - Ayurvedic Pharmacopoeia; IP - Indian Phar-
macopoeia; ChP - Chinese Pharmacopoeia; SP RF - State
Pharmacopoeia of the Russian Federation; USP-NF - Uni-
ted States Pharmacopeia — National Formulary; JP — Japanese
Pharmacopoeia.

MuKpocKonuueckne npusHaku MopoLlKa KypKyMbl
OMnucaHbl TONIbKO B YeTbipex dapmakonesx (tabnuvua 2).
OCHOBHbIMU XapaKTepUCTUKaMN U3MENbUYEHHOTO Cbipbs,

Pharmacopoeia (11th Edition); JP - Japanese Pharmacopoeia.

AHanun3 dapmakoneriHbiXx METOAUK BbIABU Hanuune
pasnuumii B npoueaypax MNOArOTOBKU CbipbA K MUKPO-
cKonmyeckomy aHanusy (Tabnuua 3). Pasnuyatotca BKIto-
vallme KUAKOCTU 1 peaKkTuBbl Ana uaeHTudmKaumm
Kpaxmana, MMrHWH, WHYJIMH, a Takke 3UPHbIE U XNPHble
Macna v nonmcaxapugbl.

Ha cnepytowem stane uccnenosaHna 6bi10 M3yyeHo
MOPOLLKOBaHHOE Cbipbe KYPKYMbl Pa3HbIX MPOU3BOAM-
Tenen. lopoWwKn npencTaBnsanM cobo OfHOPOAHYIO
MEeNKOAMCNEPCHY MacCy OT XelToro [0 OpaHXeBOro
LBeTa, NPOXOAALLYD CKBO3b CMTO C OTBEPCTUAMMK pa3-
mepom 0,1 MM, C rOpbKOBATbIM BKYCOM (PUCYHOK 1).
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LiBeT n 3anax MOPOLWKOB BapbupoOBanu Ana pas-
HblX 06pa3uoB. MIHTEHCMBHaA OKpacka MOPOLKOBOro
Cbipbsi  3aTPYAHAET MUKPOCKOMUUECKY wuaeHThdrKa-
LU0 AUArHOCTUYECKMX NpU3HaKkoB. [nA peweHnsa 3Ton
npob6nembl pa3paboTaH mMeTog NPOOGOMNOArOTOBKU, BKIILO-
YaoLWUN ONTUMM3ALMIO KOHLIEHTPALUN LWENOYHOro pacT-
BOpa U BpemeHu NpocBeTneHus. Hanbonee spdpektus-
HOWM OKa3anacb MeToAMKa KpaTkoBpemeHHoro (30-60 c)
KMnayeHuA nopowka B 2,5%-m pactBope ruapoKcu-
Ja HaTpuA C nocsiedylowmM NPoMbIBaHUEM AUCTUININ-
|pOBaHHOW BOAOW MeTOAOM AeKaHTauuu [7]. dTa obpa-
60TKa 3HAUMTENIbHO CHM3WMA cofepkaHne MUITMEHTOB
M ynyywuna Bu3yanu3auuio aHaTOMO-AMarHOCTUYECKNX
CTPYKTYp. B M3yueHHbIX nopolkax obHapyxeHbl: dpar-
MEHTbl NeCTHUYHO-CEeTYaTbIX COCYAOB, KNETKM C KOpUY-
B HeBaTO-XeNTbIMN MaCAAHUCTBIMKA BKIOYeHUAMU (3¢up-

Hble Macna), MHOrocnolrHaa npobKa, KNeTKu Kpaxma-

b

PucyHok 1. BHewHne npusHaku nopowka KypPKYMbl  pa napeHXVMHble KNETKW U KNETKW Snugepmuca (pucy-

A - o6pasey 1; b - o6paszey 2

ONAVHHON

HOK 2, 3, Tabnuua 4).
MpoBeaeH KONMUYECTBEHHbIA aHaNM3 MUKPOAMarHo-

Figure 1. Macroscopic characteristics of Curcuma longa  CTMYeckux npu3HakoB (Tabnuua 5), B xofe KOTOpOro

(turmeric) powder
A - Sample 1; B - Sample 2

BblABE€HbI pPa3nnynAa B pasmMepax d)paFMeHTOB Ccocynos,
KNEeTOK C KpaxmMmasioM N NapeHXMMHbIX KIeTOK. 3TO MOXeT

Ta6bnuua 4. 0co06eHHOCTVI MMKPOCKONNYECKNX MPU3HAKOB NOPOLLIKa KYypPKyMbl

Table 4. Diagnostic microscopic characteristics of Curcumae longae rhizomatis powder

MpusHakn
Feature

XapakTtepucruka
Characteristics

O6pasey 1 O6pasen 2
Sample 1 Sample 2

06w e NpU3HaKN
General characteristics

®parmeHTbl cocynoB
Vessel elements

@OparmeHTbl NeCTHUYHO-CETYATbIX COCYAOB MPUONU3NTENIbHO OAMHAKOBOW [ANNHDBI, PACcMONIOXKeH-
Hble OAVHOYHO, B6/IM3K MAaPEHXMMHBIX KNEeTOK MW KpaxmasbHbiX 3epeH

Fragments of scalariform-reticulate vessels, of approximately equal length, located singly, near
parenchyma cells or starch grains

MUrmeHTHbIE KNeTKN
Pigmented cells

KneTkn ¢ KOpMYHEBATO-XKENTbIMW MAaC/IAHUCTbIMW BKIIOYEHUAMN (3OUpPHbIE Macna)
Cells with brownish-yellow oily inclusions (essential oils)

Knetku anngepmmnca
Epidermal cells

KneTkn nonuroHanbHow Gopmbl C HEPOBHBIMU, BOSTHUCTbIMU KPasAMK, XeNTo-opaHeBoro LiBeTa
3a CYeT MPUCYTCTBUA KYPKYMUHONOB

Polygonal cells with uneven, wavy edges, of a yellow-orange color due to the presence of
curcuminoids

KneTkn c Kpaxmanom
Starch-containing cells

lpynnbl OKPYrbiX KNeTOK Kpaxmara, BHYTPU KOTOPbIX HaXxOAUTCA CTYAEHMCTas Knencrepuso-
BaHHaA Mmacca. llpyn obpaboTke pacTBopom Jliorona KpaxmasbHble 3epHa OKpaluMBaloTcA B
¢duroneTosbIii LBeT

Groups of rounded starch cells containing a gelatinized, paste-like mass inside. When treated
with Lugol’s solution, the starch grains stain violet

OTnuuuTeNbHbIE NPU3HaKN
Distinguishing characteristics

®parmeHTbl NPO6KN
Cork fragments

6-7 cnoeB KNeToK KupnmyeobpasHoi popmbl 4-5 cnoes KNeTok KupnunyeobpasHoi Gopmbl
6-7 layers of brick-shaped cells 4-5 layers of brick-shaped cells

MapeHxrMHble KneTkn
Parenchyma cells

KpynHble KNeTKy OT OKpyriol A0 NpAMOYrosib- | KneTku meHbluero pasmepa n 6onee okpyrnom
HOW popMbl dopmbl
Large cells from round to rectangular in shape | Cells of smaller size and more rounded shape

Tpuxombl
Trichomes

TprxoMbl € XOPOLIO AMAarHOCTUPYEMOW KNeTou-
HOW CTEHKOWN
Trichomes with a well-defined cell wall

OTcyTcTBYIOT
Absent
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PucyHok 2. Mukpockonuuyeckue npnu3HaKkn NopoLKa KOpHeBuLY KYPKYMbl ANIHHON, o6pa3sel 1 (yBennyeHune x400)

A - ¢parmeHTbl NECTHUYHO-CETYATbIX cOCYAOB; b — KneTkn c 3pupHbLIM Macnom; B - MHOrocnoliHaa npo6ka; I - okpaweH-
HbIll peakTUBOM JlI0rona KnencrepnsoBaHHbIN Kpaxman; [l - KneTkn napeHxumbi; E - pparmeHT anugepmnca; U - Bonocok

Figure 2. Microscopic features of Curcuma longa rhizome powder, Sample 1 (x400 magnification)

A - fragments of scalariform-reticulate vessels; B - Oil-containing cells; C - multilayered cork; D - starch granules stained
with Lugol’s reagent (gelatinized); E — parenchyma cells; F - fragment of epidermis; G - trichome

ObITb CBA3AHO C OCOGEHHOCTAMM 3aroTOBKM, 06paboTKM
W MPOUCXOXAEHUA CbIpbS.

YcTaHOBNEHO, UTO B pasHbiX obpaslax Mo pasmepy
Mano pasnunyaaucb KneTkn C Kpaxmasiom, OAHAKO 3Hauu-
TESIbHO Pa3NNYaNnCb NapeHXVMHbIE KNETKU U pasmepbl
COCynoB.

3akn4dyeHue

lpoBefeHHbIN aHanuM3 aHaTOMO-AMAarHOCTUYECKNX
NpPW3HaKkoB MOPOLIKOBAHHOIO CbipbA KYPKYMbl ASIMHHOM
MoKasaJsl, YTo ANArHOCTUYECKUMU SNIeEMEHTAMKN Ana nop-

TBEP)KAEHMA MOASIMHHOCTY ABAAIOTCA: GparmMeHTbl necT-
HMYHO-CeTYaTbIX COCY[0B, OCTaTKW 3NUAEPMUCA, KNETKU
C 3¢UPHBIM MaC/IOM, KpaxmasibHble 3epHa. DT AaHHble
MOryT OblTb WCMONb30BaHbl AN XapaKTEPUCTMKM KOp-
HeBULY KYPKYMbl, U3MENbYEHHBIX [0 COCTOAHMWA MOPOLL-
Ka, B HOPMaTMBHOW [LOKYMeHTauumn (B npoekte ¢dapma-
konenHon ctatbn ans IO PO XV umspgaHua). Konnuect-
BEHHas OLEeHKa MUKPOAMArHOCTUYECKUX NMPU3HAKOB Cbl-
pbs BriepBble MO3BONUMA ONPEAeNUTb Pa3nuna B KO-
NMYeCTBE C/I0EB NMPOOKKM, pasMepax MapPeHXUMHbIX Krie-
TOK U1 KJIETOK C Kpaxmasom.
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PucyHok 3. MuKpockonuyeckue npn3Haku Nopouka KOpHeBULLY KYPKYMbl ANINHHOM, o6pasel 2 (yBennueHune x400)

A - pparmeHTbl NeCTHUYHO-CeTHYATbIX cOCyAoB; b — KneTkn c a¢pupHbIM macnom; B - mHOrocnoiiHaa npo6ka; I' - okpa-
WeHHbI peakTUBOM JTIOrons KneiicrepnsoBaHHbIN Kpaxman; [] - KneTku napeHxumbl; E — pparmeHT snugepmnca

Figure 3. Microscopic characteristics of Curcuma longa rhizome powder, Sample 2 (x400 magnification):

A - Fragments of scalariform-reticulate vessels; B - oil-containing cells; C - multilayered cork; D - Starch granules stai-
ned with Lugol’s reagent (gelatinized); E - parenchyma cells; F - fragment of epidermis

Ta6n|/|u,a 5. PaBMePbI MUNKpoOANArHOCTUYECKNX NPN3HAKOB NOPOLIKa KOpHeBULY KYPKYyMbl ANVHHON

Table 5. Size parameters of diagnostic microscopic elements in Curcuma longa powder samples

HanmeHoBaHune Nnpu3Haka

Pasmepbl, MKM
Dimensions, pm

Feature name O6pasey 1 O6pasey 2
Sample 1 Sample 2
Cpenran AnvHa 204,54 + 21,18 229,97 + 40,16
Cocyppbl Average Length
Vessel
eo5e Avanazon 68,32-249, 97 142,39-269, 28
Range

CpenHun gnametp

\ 100,72 + 21,50 93,78 + 12,48
KneTkn ¢ Kpaxmanom Average Diameter
Starch-containing cell
arefreontaning cets Avanazon 72,59-140,45 76,88-121,20
Range
Cpeanan AnvHa 123,97 + 40,24 95,43 + 31,48
Average Length
Avanasow 72,15-302,38 54,30-142,42
MapeHXMHbIe KNeTKM Range
Parench I
arenciyma et CpeAAs wipmHa 103,99 + 37,57 67,00 + 18,14
Average Width
Avanasow 51,62-273,22 45,69-84,89
Range

Mpumeuanume. [laHHbIE HA OCHOBAHWM U3MepeHMs 15 06pa3uoB.

Note. Data based on the measurement of 15 samples.
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Peslome

BBepgeHme. [oBblleHVEe JKCTpaKUUM GMoONormyeckn akTBHbIX BewecTB (BAB) sBnAeTca BaXkHOW 3afayell COBpPEMeHHOW
bapmakorHo3nm M TEeXHONOrMyM MNPOM3BOACTBA JIeKAPCTBEHHbIX MpenapaToB pacTUTENbHOro npouvcxoxaeHus. OcobeHHo
aKTyanbHa 3Ta npobnema AnA nekapCTBEHHOro pactuTenbHoro cbipbsA (JIPC) ¢ Hebonbwum copepxaHvem BAB. OgHum 13
BApMaHTOB PELUEHUs MOXET CTaTb Tepmuyeckas npepobpaboTka JIPC. na BbinonHeHMs TepmMoobpaboTky uenecoobpasHo
3KCMepuMeHTasnibHO NofobpaTb ONTMManbHble NoKasaTtenu, obecneyrBalowwme Hanbonblunii Bbixod BAB 13 06paboTaHHOro CbipbA.
Lenb. M3yuntb BRusHMe nokasaTenei Tepmuyeckoi npenobpaboTku ogyBaHUMKa JE€KapCTBEHHOrO KOPHEN Ha copepKaHue
rmapoKcuKkopuyHbix kncnot (FKK).

Marepuanbl n metoabl. O6BbEKT MCCNeoBaHNA — OAyBaHUMKa NEKapCTBEHHOMO KOPHU wecTu cepuid. CymmapHoe copepkaHue
KK ¢ nepecuetom Ha KodelHyio KWUCNOTY onpefensany CnekKTpopoTOMEeTpMYeckM C UCMONb30BaHMEM peakTuBa ApPHOBaA.
KauecTBeHHbIN cocTaB M cooTHoweHue KK ycTaHaBnmMBanu MeTOAOM BblCOKOIGGEKTUBHOM XMAKOCTHOW XpomaTtorpaduu.
Tepmuyeckyto NpefobpaboTKy KOPHeN BbIMOJHANN MPY Pa3HbIX TEMNepaTypax B CTEPUIN3aTOPE BO3AYLIHOM.

Pe3synbtaTbl 1 o6cyxpaeHune. Temnepatypa, AAUTENbHOCTb TepMUYECKOW NpefobpaboTKu, Hanuume ynakoBKW, TOMWMHA
CNnoA 1 CTeneHb U3MeNbYeHUA CbipbA CTaTUCTUYECKN 3HAUMMO BAUAIOT Ha 3KcTpakumio NKK. Skctpakuma MKK no cpaBHeHuo ¢
Heo6paboTaHHbIM CbipbeM MoBbIWaeTcs Ha 36,0 %, KaueCTBEHHbIM COCTaB 1 COOTHOLIEHME OCHOBHbIX UAEHTUGULNPOBAHHbBIX
IKK (kodeliHas, xnoporeHoBas, LMKopueBas, rannoBas, N-KymapoBas KUCNOTbl) He U3MEHAETCA Npy NpoBeaeHny npeaobpaboTku
npu Temnepatype 140 °C B donbre gnutenbHoCTbio 1 4 B ToNWMHE cnos Ao 1 cM NOpoLKa CbipbA C pa3MepPOM YacTuy, 355 MKM
n MmeHee. Mpn npoBegeHUn TepmoobpaboTkn copepkaHme KK B3aMMOCBA3AHO C aKTMBHOCTbIO MonudeHosiokcnpasbl 1
Temnepatypoi obpaboTku: B obnactu ot 40 go 120 °C BbiiBNeHa MpsMas 3aBUCMMOCTb, B obnact ot 120 go 140 °C oHa
M3MeHSAETCA Ha obpaTHY!o.

3aKnloueHune. YcTaHOBMEHbl ONTUManbHble NoKasaTeny npoBefeHNAa TepmoobpaboTKy oayBaHUMKa JIeKapCTBEHHOTO KOPHe,
nosbilwalome 3KcTpakuyuio NKK 6e3 nsmeHeHns Mx COCTaBa U COOTHOLIEHUS. BbisiBNeHHble NMoKa3aTenn MOryT UCMoJib30BaTbCA
ANA nonyyeHWA M3BIeYEHUIN U3 OAYBaHUYMKa JIeKapCTBEHHOrO KOPHeN C MOBblleHHbIM copepkaHvem KK ana ganbHenwen
pa3paboTKy TEXHONOrMI MONYYEeHNA SKCTPaKLMOHHbIX duTonpenapaToB, cNOCO60B BbiaeneHua nHAMBUAYyanbHbIXx TKK nnn
MEeTOAMK NX KONNYECTBEHHOIO onpefeneHuns.

KnioueBble cnoBa: ofyBaHUMKa NEKAPCTBEHHOrO KOPHW, TMAPOKCMKOPUYHbIE KUCSIOTHI, MpeABapuTenbHas TepmuyecKas
npefobpaboTka, MOBbILWEHNE SKCTPAKLNN, aKTUBHOCTb NOIMPEHONOKCAA3bI

KoH)NUKT nHTepecoB. ABTOPbI AeKNapupylOT OTCYTCTBUE SAIBHBIX W MOTEHUMANbHbIX KOHOGIUKTOB WHTEPECOB, CBA3AHHBIX C
ny6nuKaumen HacToALLen cTaTby.

© Jlykawos P. ., Typuna H. C,, MNosbigbiw M. H., 2025
© Lukashou R. I., Gurina N. S., Povydysh M. N., 2025
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Bknap aBtopoB. H.C. lypvHa npugymana n paspabotana 3KCMepMMEHT, yyacTBoBana B 06paboTke 3KCnepuUMeHTanbHbIX
AaHHbIX. P. V. JlyKalwoB BbIMOMAHAN 3KCMEPUMEHT, NPOBOAWA CTAaTUCTMUECKYD 06paboTKy ¥ NpeacTaBNeHMEe pPesynbTaTos.
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Abstract

Introduction. Extraction increasing of biologically active substances (BAS) is one of the important problems of modern
pharmacognosy and technology of herbal medicines. This problem is especially relevant for medicinal plant raw materials
(MPRS) with a small content of BAS. One solution could be the heat pre-treatment of MPRS. To perform heat pre-treatment, it is
advisable to experimentally select parameters that ensure the highest yield of BAS from the processed MPRM.

Aim. To study the influence of thermal pre-treatment parameters of dandelion roots on the content of hydroxycinnamic
acids (HCA).

Materials and methods. The object of the study was air-dried dandelion roots from six series. Quantitative determination
of the total content of HCA in terms of caffeic acid was determined by spectrophotometry with Arnov's reagent. The
qualitative composition of HCA was determined by high-performance liquid chromatography by comparison with standards.
Thermal pre-treatment of roots was carried out in an air sterilizer at different temperatures. The content of HCA was compared
with the activity of polyphenol oxidase.

Results and discussion. Temperature, duration of thermal pre-treatment, presence of packaging, layer thickness and condition
of raw materials by degree of grinding statistically significantly affect the extraction of HCA. Extraction of HCA in comparison
with untreated raw materials increases by 36.0 %, qualitative composition and ratio of the main identified HCA (caffeic,
chlorogenic, chicory, gallic, p-coumaric acids) do not change when pre-treatment is carried out at a temperature of 140 °C in
foil for 1 hour in the thickness of the raw material powder layer with a particle size of 355 um and less up to 1 cm. During heat
pre-treatment, the content of HCA is interconnected with the activity of polyphenol oxidase and the treatment temperature:
in the range from 40 to 120 °C a direct dependence was revealed, in the range from 120 to 140 °C it changes to the opposite.
Conclusion. Optimal parameters for heat pre-treatment of dandelion roots have been established, increasing the extraction of
HCA without changing their composition and ratio. The identified parameters can be used to obtain extracts from dandelion
roots with a high content of HCA for the further development of technologies for obtaining extraction herbal medicines,
methods for isolating individual HCA or methods for their quantitative determination.
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BeedeHue

anBCIH‘-IUK JlekapcmeeHHblli — COpHOoe pacTe-
Hue cemencTBa acTpoBbiX (Asteraceae), wmpo-
KO npowuspacTaillee Ha Tepputopumn Poccunckon QOepe-
pauuun n Pecnybnuku benapycb [1]. B kKauecTBe nekapcr-
BEHHOro pactutenbHoro coipba (JIPC) 3arotaBnuBatoT 1
BbICYLUMBAIOT KOPHU 3TOrO pacteHums [2].

B Pecnybnuke benapycb n Poccuiickon ®Oepepauun
B COBPEMEHHbIX YCNOBUAX KaK NeKapCTBEHHble Npena-
paTbl 3aperncTPMPOBaAHbI TONIbKO U3MENTbYEHHbIE KOPHM
OAyBaH4YMKa nekapcTBeHHoro. [locne nonyyeHmsa oOTBa-
pa NPUMEHSAIOT BHYTPb B COCTaBE KOMIMJIEKCHON Tepanuu
MeTeopu3ma, ANCMENCUU, CHUXEHMA anneTuta (Kak ro-
peub) n 3aboneBaHU MOYEBBLIBOAALLErO TpakTa (Kak
ONYypeTuK)'2,

CraHgapTu3aunio KOpHen NpoBOJAT MO CyMMeE 3KCT-
paKTMBHbIX BelecTB (He meHee 20 %) [3], no cymme de-
HOJIKAPOOHOBBIX KUCIOT C MepecyeToMm Ha KOdelnHyto
Kucnoty (He meHee 0,3 %) [2]. Ina nogTBep>kAeHMA noa-
JINHHOCTN KOPHEW MCNONb3yloT TOHKOC/IOMHYIO XpOMa-
Torpaduio C NOATBEPKOEHVNEM HaNNUUS XIIOPOreHOBOW
Kucnotbl. fugpokcukopuyHble Kucnotbl (FKK) opysaH-
UYMKa NeKapCTBEHHOrO KOPHEW npeacTaBneHbl Koden-
HOW, XNIOPOreHOBOW, LNKOPUEBOWN 1N APYrMMK KMUCNOTa-
MU, N NX CYMMapHoOe cofepXaHune Konebnetca OKono
1 % [4-8].

'TocynapCTBEHHDbI  peecTp NleKapCTBEHHbIX CPeacTs
Pecny6nukn bBenapycb. MuHck: YN «LeHTp 3KcnepTns wu
VCMbITAaHMI B 34paBooxpaHeHun». JoctynHo no: https://www.
rceth.by. Ccbinka aktBHa Ha 07.08.2025.

2TocypapCTBEHHbII peecTp NeKapCTBEHHbIX CPeacTs.
MockBa: MwuHUCTEPCTBO 34paBoOXpaHeHna Poccumnckon
Qepepaumn. JoctynHo no: https://grls.rosminzdrav.ru/GRLS.
aspx/ Ccbinka akTuBHa Ha 07.08.2025.

3 lTocypapcTBeHHaa dapmakonea Poccuiickon Qepepauun
XIV n3paHuA. MockBa: MuHUCTepCTBO 3apaBooxpaHeHns Poc-
cunnckon Qepepauun. JoctynHo no: https://pharmacopoeia.
regmed.ru/pharmacopoeia/izdanie-14/2/2-5/oduvanchika-
lekarstvennogo-korni-taraxaci-officinalis-radices/ Ccbinka ak-
TMBHa Ha 07.08.2025.

[ocTtaTouHo Hebonbluoe comepxaHune KK ana kop-
Hel 1 [OBONbHO HU3KUI MOPOr HOPMUPOBAHUA NPU KO-
NINYECTBEHHOM onpefeneHnn 06yCIOBIMBAIOT NMOWCK HO-
BbIX MyTel UHTEHCUPMKaALMM SKCTPaKUUM AaHHON rpyn-
nbl Gronornyeckn akTneBHbIX Belects (BAB).

MepcneKTMBHLIM BapUaHTOM MOBbLILEHWA SKCTPakK-
umm FKK moxeT ABnATbCA UX npefBapuTenbHas obpaboT-
Ka B BUJe TepMUYeCckoro BO3AeNCcTBMA Ha BO3AYLIHO-CY-
xoe cbipbe [9]. [TOMMMO YCKOpPEeHUA XMMUYECKNX peak-
umin pasnoxeHua BAB, Temnepatypa vHakTMBMpyeT dep-
MEHTbl PACTEHMI U TOBbIWAET MUKPOOUONOrMYECKyto
CTabMNBbHOCTb Cbipbs, YTO MOATBEPXKAEHO MOJNIOXKUTESb-
HbIMM MPVIMEPAMUN BIIMSIHUA TEPMUYECKO 0O6paboTKM Ha
yBenunyeHue sbixoga bAB npu skcTpakuymm.

Tepmunyeckasi 06paboTKa KOPHEBULL, C KOPHAMM Ca-
6enbHMKa 6onotHoro npu 70 °C B TeueHune 7 gHen npu-
BOAWT K YBENIMYEHUIO SKCTPaAKLUM NPOaHTOLMAHWANHOB
BCNeACTBME UX AenonMmepu3auum n obpasoBaHua Mo-
HomMepoB [10]. TepMuyeckan akTMBaLMA BaCUbKa CUMHe-
ro LBETKOB MPUBOAMT K 3aMeAJIeHNI0 OKWUCNIEHNA aHTO-
LMAHOB B MONYYEHHOW M3 HMX HACTOWKe B OTAu4YMe OT
fob6aBneHnsa acKopOUHOBOW KMCNOTbI, KOTOpas yckopseT
ferpapauuto bAB [11].

CornacHo PykoBOACTBY MO MUHMMMK3ALUU PUCKOB
MMUKPOOHON KOHTaMuHauuu npenapatoB u3 JIPC gns
MWHMMMU3aUUN MUKPOOHOIM KOHTaMMHAuuMu nepep Bbl-
cywwnsaHuem JIPC BO3MOXHO npoBefdeHMe KpaTKo-
CPOYHON TepMmuyeckon ob6paboTKM (CBEpPXBbICOKOTEM-
nepaTtypHOW WM BblCOKOTEMMepaTypHON) unu nacre-
pusaunn’,

40O PykoBopacTBe MO KOHTPOMIO PUCKOB MUKPOOHOIN KOH-
TaMMHAUUM NEKapCTBEHHOrO PacCTUTENbHOrO CbipbfA, pacTu-
TenbHbIX dhapmaLeBTMYECKNX CybcTaHuMiA (NpenapaToB Ha OcC-
HOBE JIEKAaPCTBEHHOIO PacTUTESIbHOTO CbiPbs) U NEKAPCTBEH-
HbIX pacTUTeNbHbIX NpenapaTtos: PekomeHpauma Konnerun
EBpasniickonl skoHoMUYecKkon Kommccum ot 6 asrycta 2019 r.
Ne 24. MockBa: Konnerma EBpasnincKon 3KOHOMMUYECKOWN KO-
muccun. loctynHo no: https://pravo.by/document/?guid=3871
&p0=F01900281. Ccbinka akTrBHa Ha 07.08.2025.
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Llenb nccnepgoBaHmna — n3syyeHue BAVAHUA MOKasa-
Tefle TepMmyeckon npenobpaboTkn opyBaHuMKa fe-
KapCTBEHHOIO KOpHel Ha copgeprkaHue MNKK.

Mamepuansi u memooel

O6DbeKT nccnefoBaHNA — OfyBaHUYMKa JleKapCTBeH-
HOro KopHW. Mcrnonb3oBanu KOPHKW, KOTOpble Mpous-
BegeHbl OO0 «HIMK BbuoTect» 1 3arotoeneHbl B ¢asy oT-
MUpPaHNA HaA3eMHOW YacTu AMKOPACTYLWUX PacTeHUn B
nepBoN MOJIOBMHE OCEHU B OKpecTHocTAX 4. Hosoe no-
ne (MuHcknin paroH), np-tTa [3epXXmnHckoro r. MmHcka n
r. Kanunkosumum B 2020-2022 rr. JIPC nocne 3arotoBKu
nofsepranay BO3AyLHO-TEHEBOW CYLLKe.

TouHble HAaBEeCKU BbICYLIEHHbIX KOpHel ob6pabatbi-
Banu npwu 40, 60, 80, 100, 120, 140, 160 n 180 °C B ynakoBs-
Ke (B ¢onbre) nnm 6e3 ynakoBku (B BbIMAPUTENIbHON Ya-
we) B CTepunmMsatope BO3AyWHOM «Butasb» [T1-10-3
(OAO «Butszb», benapychb).

CnegyeT OTMeTMTb, UTO MNpu Temnepatypax 40 u
60 °C MOryT nponcxoamtb MNpoLecChbl akTMBauun pe-
cTpykTupytownx BAB depmeHToB B camom JIPC [12].
MNpwn pganbHenwem NOBbIWEHUN TeMnepaTypbl naeT pas-
pylweHue KNeTOUYHbIX CTPYKTYp, Hakannusawwmx BAB,
W, COOTBETCTBEHHO, obneryeHwe nocnegylowen 3KCT-
pakuuu [13]. OgHako MOXXeT NPOUCXOAUTb OKUCNeHue
KMCOpOAOM BO3fyxa u3lyyaembix rpynn BAB, Tak Kak
OHV B XUMMWYECKOWN CTPYKType copeprkaT ¢eHOsbHble
rmpgpokcunbl. [o3TomMy LenecoobpasHO 3KCNepuMeEH-
TaslbHO Mofo6paTh TemnepaTypy M BPEMEHHON Npome-
XKYTOK TepmMuyeckoli ob6paboTKu, KOTopble B COBOKYM-
HOCTN obecneyaT MMEeHHO MoBbileHue Bbixoaa BAB n3
JIPC npu akcTpakyuu [14].

MNpu oueHke Bbixoaa BAB n3yuyanu BnuaHve cnegyio-
WKMX rNokasaTenen: NPOAOIKUTENBHOCTN TepMO0O6PaboT-
km (0,5, 1, 1,5, 2, 3 n 6 u); TonwuHbl cnoa JIPC, kotopoe
nogsepranocb npegobpabotke (go 1, 1-2, 2-3, 3-4, 60-
nee 5 cm) n cTeneHn n3menbyeHua Cbipba [LenbHoe, pe-
3aHoe (5600 MKM M MeHee), MOPOLIOK C pa3MepoM Yac-
1y 500 MKM 1 meHee]. lMocnegHne aBa mM3y4vaembix no-
KasaTena oTpa)aloT pPaBHOMEPHOCTb BO3AENCTBUA TeM-
nepaTtypbl Ha JIPC npu ero TepmoobpaboTke.

CopepxaHue cymmbl KK B nepecueTe Ha KodelHyto
KUCNOTY onpefensann CorfacHo cratbe «OpyBaHuUMKa Ne-
KapCTBEHHOro KOpHW» M3 BTOporo ToMa locypapcrseH-
Hol dapmakonen Pecnybnuku benapych [2]. OnTnyeckyto
NNOTHOCTb UKCUPOBANU Ha cnekTpodoTomeTpe Solar
PB2201 (3A0 «COJIAP», benapycb).

KauecTtBeHHbIN cocTaB U cooTHoweHne KK oueHu-
BalM METOAOM BbICOKOIDGDEKTUBHON KMAKOCTHOW XpPO-
mMatorpadum (BOXKX) cornacHo ctatbe 37Ol e dapma-
Konen «3xuHauen nypnypHon Tpasa» [2]. W3mepeHua
BbIMOJIHEHbI HA »XWAKOCTHOM XpomaTorpade UltiMa-
te 3000 (Ultimate, l'epmaHus). ObpaboTka xpomaTorpa-
duuecknx nokasatenen ocyllecTBieHa ¢ NOMOLbIO Mpo-
rpammbl Chromeleon 7. OTHOCMTENbHOE coaepKaHue
KK paccumTaHo MeTogoM BHYTPEHHEN HOPMUPOBKM.

AKTMBHOCTb nonudeHonokcngassl B nsyyaemom JIPC
onpegenanu no metoauke boapknHa [15].

CraTnctnyeckas o6paboTka BbIMOMHEHA C UCMOSb-
3o0BaHuem nporpammbl Microsoft Office Excel 2016 (na-
KeT «AHanu3 AaHHbIx»). CopepxkaHne KK Ha pucyHKkax u
B TabnvUax NpencTaBneHo B BUAe X+ A_(n=3), rpe X-
CpeaHee 3HayeHWe cofep)kaHusA; A — nosmywmpriHa [o-
BepuTeNbHOro MHTepBana. CTaTUCTUYECKyo 3HaUMMOCTb
(p < 0,05) BNUsIHUA NoKa3aTenen TepmMoobpaboTKM ycTa-
HaBNVBanM B Xofe ANCNepPCMOHHOro aHanusa.

Pe3ynemamel u o6¢yxoeHue

MakcumanbHoe cogepxaHue TKK B Tepmuyeckn 06-
paboTaHHbIX OfyBaHUMKa JIEKAPCTBEHHOIO KOPHAX OT-
MeueHo npu npenobpaboTtke npu 140 °C, oHo Gonblue
Ha 38,3 % (oTH.) (p =0,0012) No cpaBHEHNIO C HAaTUBHbIM
cbipbeM 1 Ha 32,9 % (oTH.) (p =0,0049) no cpaBHeHWMIO C
npepobpadboTkon npu 100 °C. Mpu Tepmuyeckon npe-
fobpaboTke npu 100 n 120 °C copepkaHne conocTaBu-
Mo (p=0,21 n 0,17 cooTBeTCTBEHHO) C HaTuBHbIM JIPC
(pncyHoOK 1).

Tepmunyeckas npenobpaboTka ogyBaHUMKa 6e3 yna-
KOBKM 3HauMMo CHuXana cogepxaHue KK (p paBHo oT
0,0078 po 0,026) no cpaBHeHWUO C HeobpaboTaHHbIM JIPC
(pncyHOK 2).

MakcumanbHoe copeprkaHme TKK B Tepmmnyeckn ob-
paboTaHHbIX OAyBaHUMKa JIEKapPCTBEHHOIO KOPHAX OT-
MeYyeHo B TeueHue 1 4 npepobpaboTku, AanbHelee
yBefIMYEHNE ee INIUTENbHOCTU MNIABHO CHuKano (R*=
-0,8532) copepxaHne ¢ pocTom K 6 4 Ha 34,2 % (OTH.)
(p=0,018). Mpn 3TOM cofep>kaHne B TepMUYeCKn obpa-
60TaHHOM cbipbe B TeueHune 1 4 KK 6onblue Ha 22,1 %
(oTH.) (p=0,016) n 28,2 % (oTH.) (p =0,014), yem npu 06-
paboTke B TeueHwue 0,5 1 6 4 COOTBETCTBEHHO (PUCYHOK 3).

BblfIBNEHO, UTO MaKCMManbHOE cofeprkaHue OoTMme-
YeHO npu TepmMoobpaboTKke KopHel B crnoe Ao 1 cm,
JanbHenwee yBenMuyeHWe 3TOrO MoKasaTensa CTaTuCTu-
YecKM 3HaUYMMO CHWXKano cogepxaHue [oT 16,0 go 59,5 %
(oTH.) (p paBHO 0T 0,00038 o 0,014)] (pHCyHOK 4).

MakcumanbHoe copeprkaHme KK oTmeueHo npu Tep-
Mnyeckor npenobpaboTke Cbipbs B MOPOLLKE, YTO Ha
23,5% (oTH.) (p=0,044) n B 3,5 paza (p=4,0-10"°) 6onb-
e, Yem A1 Pe3aHoro 1 UesibHOro CblpbA COOTBETCTBEH-
HO (PUCYHOK 5).

Cyxvie oflyBaHUYMKa leKapCTBEHHOro KopHu obnapa-
NN [OCTaTOYHOWM aKTUBHOCTblo depmeHTa nonudeHon-
OKCrAasbl, KOTOpasA NPV MOBbIWEHUN TeMnepaTypbl CHU-
Xanacb ot 68,0% (oTH.) (p=0,0023) go 127 % (OTH.)
(p=2,9-107). B gnanasoHe ot 80 go 120 °C Habnoga-
nn npamyo 3aBucMMocTb (R*=0,9947) mexay ocTaTou-
HO aKTUBHOCTbIO YKa3zaHHoOro depmeHTa 1 copepxa-
Huem TKK. Mpwn nepexoge ot 120 k 140 °C nponcxoguna
peBepcuA 3aBUCUMOCTU Ha obpaTHyto (R?=-0,9822). MNpwn
140 °C akTMBHOCTb pe3KOo Mafana, YTo COMpPOBOXAANOCh
yBenunueHmem copepanus NKK (pucyHok 6).
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WHT

TemnepaTypa TepMuyeckoi npeao6paboTkm B ynakoeke, °C
Heat pre-treatment temperature in packaging, °C

PucyHok 1. CopepaHue TKK B 3aBUCMMOCTM OT MCMNOJib3yeMoOil TemnepaTtypbl Npu npoBeAeHUN TepmoobpaboTku B
ynaKkoBke.

be3 TO - 6e3 TepMmmnueckoin o6pa6oTku

Figure 1. The content of hydroxycinnamic acids (HCA) depending on the temperature used during heat pre-treatment
in the package.

W HT - without heat pre-treatment
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PucyHok 2. CogepxaHue NKK B 3aBUCMMOCTMN OT ncnonb3yemoii TemnepaTypbl Npu nNpoBegeHN TepMoo6paboTk, 6e3
ynakoBKW.

be3 TO - 6e3 TepMmunueckoin o6paboTku

Figure 2. The content of HCA depending on the temperature used during heat pre-treatment without package.

W HT - without heat pre-treatment

Temnepatypa (p=2,9-10"), BAUTENbHOCTL TEpMU-
yeckol npepobpaboTku (p =3,5-107%), HannMume ynakos-
Ku (p=3,8-107), TonwmHa cnoa colpba (p =0,027) n cre-
neHb n3menbyeHna cbipba (p =0,014) cTaTUCTMYECKN 3Ha-
YMIMO BNMANN Ha cogeprkaHue [KK.

C yyeTOM BbILIEN3JIOKEHHBIX SKCMEPMMEHTASIbHbBIX
JaHHbIX NpepnaraeTcs Creayolas TEXHONOrma Tepmmuye-
CKOW NpenobpaboTKM OfyBaHUMKA JIEKAPCTBEHHONO KOP-

Hel: NOPOLIOK BbICYLIEHHbIX OAyBaHYMKa fleKapCTBEHHO-
ro KOpHEeN C pa3mMepoMm HacTuL, cbipba 355 MKM 1 MeHee
B C/loe MeHee 1 CM MoMeLalT Ha Gonbry, repMeTnyHo
3aKpyuMBaloT U MojBepraloT BO3AENCTBUIO TemnepaTy-
pbl 140 °C B TeueHune 1 u. [ocne uero, He pa3BopaumnBas,
NpoBOJAT OXNlaXaeHne 0O KOMHATHOW TemnepaTypbl, 3a-
TeM pa3BepTblBalOT, B3BELUMNBAIOT, NPOBOAAT 3KCTPAKLNIO
n onpefenexue KK.
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Figure 3. Content of HCA depending on the duration of
during heat pre-treatment
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Figure 4. Content of HCA depending on the thickness of
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PucyHok 5. CopepxaHune KK B 3aBucumoctn ot nsmenb-
YeHuA cblpbA

Figure 5. Content of HCA depending on the of raw material
grinding

Mpw BbINOAHEHUN YKa3aHHOW Bbllle TEXHONOIMU Bbl-
xop TKK yBennumsanca Ha 36,0 % (oTH.) (p =0,0059) no
CpPaBHEHWIO C HAaTVMBHbBIMU KOPHAMMU (PUCYHOK 7).

TepmoobpaboTka He U3MeHANa KayecCTBEHHbIN Co-
cTaB 1 cooTHolweHue TKK opyBaHUMKa NeKapCTBEHHOro
KOpHeN, Tak Kak MX OTHOCUTeSIbHOe CoAepaHue B Tep-
MUYECKN NpenobpaboTaHHbIX M HeobpaboTaHHbIX KOp-
HAX 3HAUYVMO He pa3nnyanoch (tabnuua 1).

3akn4yeHue

BbiSiIBfIEHO CTATUCTUYECKN 3HAUYMMOE U3MEHEHUE KO-
nyecTBeHHOro copepxaHua KK nocne Tepmuueckon
npeaobpaboTk OAyBaHUMKa JIEKAPCTBEHHOTO KOpHei
NP pasHbIX TeMNepPaTyPHbIX PeXMMax B 3aBUCUMOCTU OT
HanMuMsA/OTCYTCTBUA YAKOBKU.
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Temnepatypa npepo6pa6oTku, °C
Pre-treatment temperature, °C

PucyHok 6. AKTMBHOCTb hepmeHTa nonn¢eHoNoKCcAa3bl B 3aBUCMMOCTM OT TeMNepaTypbl NpoBeAeHUA TepMoo6paboTku.

JIPC - nekapcTBeHHOE pacTUTENbHOE Cbipbe

Figure 6. Activity of the enzyme polyphenol oxidase depending on the temperature of during heat pre-treatment.
MPRM - medicinal plant raw material
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Ta6nuua 1. CocraB KK Tepmunueckn npego6pab6oTaHHbIX 1 HEOGPA6OTAHHBIX OlyBaHUMKa JIeKapCTBEHHOTO KOPHell

Table 1. Qualitative composition of the HCA of heat pre-treated and native dandelion roots

Hassanue NKK TepMquCI;Impc():GgaGOTaHHoe NPC, % 3HaueHne p
r 70 0 -
Name of HCA Heat pre-treated MPRM, % MPRM, % p-Value
fannosas kncnota 54+0,6 59+0,2 019
Gallic acid
Xnoporexosa kucsiota 44,5 +2,1 458+2,5 0,38
Chlorogenic acid
Kogeitan kucnora 8904 7,8+0,5 0,13
Caffeic acid
n-Kymaposas kucnora 224412 214%15 0,26
p-Coumaric acid
Hukopuesas kucnora 188+ 1,0 19,1+ 0,9 0,48
Chicoric acid
o8 Jlumepamypa
o 07 AsHarynosa A.B., KypkuH B.A. Pbixos B.M. Tapa-
;. 2 06 ceHko J1.B. AHaTomo-mopdonorunyeckoe uccneposa-
Sy ' HYe HaA3eMHOW YacTu OfyBaHUMKa JIEKAPCTBEHHOIO
v o 0,5 . . N o
s 2 (Taraxacum officinale Wigg.). MeduyuHckuli anbmaHax.
g S 04 2014;3(33):173-179.
§§ 0,3 locynapcTBeHHas ¢apmakonesa Pecnybnuku Benapycbh. B
S o2 2-x 7. T. 2. KoHTponb KayecTBa cyb6cTaHUmin ansa dapmaues-
o1 TUYECKOrO MCMOMb30BaHNA 1 NIeKapCTBEHHOMO pacTuTeNb-
? Horo cblpbs. MonopgeuHo: MNobeaa; 2016. 1368 c.
0 European Pharmacopeia. 10-th edition. Supplement 10.0.
nPc ToJIPC Volume 1. Council of E Strasbourg: Council of E
MPRM HT MPRM olume 1. Council of Europe. Strasbourg: Council of Euro-

PucyHok 7. CopepxaHune NKK B Tepmuuyeckun npepobpa-
60oTtaHHbIX (TO JIPC) 1 Heo6pab6oTaHHbLIX oAyBaHUYMKA Ne-
KapcTBeHHOoro KopHax (JIPC)

Figure 7. HCA content in heat pre-treated (HT MPRM) and
native dandelion roots (WPRM)

MakcumanbHoe copepxaHne KK oTmeuyeHo npwu
NPOBEAEHUN TEPMUYECKOWN NpenobpaboTkum npu cne-
JyloLWmUX MoKas3aTensx: Temrnepatype npefobpaboTku —
140 °C; HanMuMM ynakoBku — GONbru; AAUTENbHOCTU —
1 y; TONWWHBI CNoA — Ao 1 CM; U3MENbYEHUN CblPbA — MO-
powok. MNpu Takmx nokasaTtenax Bbixog KK nosbiwa-
etca Ha 36,0 %, 3HAUYMMO He BNMAA Ha COCTaB U3BNEKa-
embix [KK.

YcTaHoBneHa npAmas 3aBUCMMOCTb MeXAY Cofep»Ka-
Huem cymmbl TKK n akTMBHOCTblO depmeHTa nonude-
Honokcmgasbl B grnanasoHe ot 80 go 120 °C ¢ ee vHBep-
cnen B grnana3oHe ot 120 go 140 °C.

PaspaboTaHa TexHoNorns npeaBapuTesisHON TepMu-
yeckoln 06paboTKM OAyBaHUMKA NEKAPCTBEHHOTO KOP-
Hell, KoTopasi MOXeT OblTb MCMONb30BaHa B AajibHEN-
wem AnA nosyyeHuss oboraleHHbIX AAHHOW rpymnmnon
BAB nsBneyeHun.
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Abstract

Introduction. Dandruff is the commonest scalp disorder. It affects around 50 % of the pre-pubertal age group of any
gender. Malazzasia species play a major role in pathogenesis of this condition which is one of the causes for hair fall. Hence
It was chosen as Krimi (Fungi) for invitro antimicrobial study. The current treatment options for dandruff includes using
antifungal shampoos which have certain limitations besides they are known to cause discoloration of hair, Pruritic, dryness
of scalp and hair. Hence this study was under taken to find better herbal alternative to manage Dandruff. Vibhitaki which is
one of the primary constituents of Triphala (Classical polyherbal formulation of three fruits) is known to have keshya (Beneficial
to hair) and krimighna karma (Anti-microbial activity). Hence Invitro antifungal activity of Vibhitaki was tested against dandruff
causing organism Malassezia furfur.

Aim. To evaluate the Antifungal activity of Vibhitaki (Terminalia bellirica (Gaertn)Roxb.) against dandruff causing organism
Malassezia furfur using well diffusion method.

Materials and methods. Well diffusion method was employed for Invito anti-fungal study. Different forms of the drug were
chosen for antimicrobial study viz Vibhitaki taila (Vibhitaki oil), Aqueous extract, Methanolic extract of Vibhitaki fruit and
Narikela taila (Coconut oil).

Results and discussion. The zone of inhibition was measured to check the Antifungal activity of Vibhitaki fruit using
suitable internal standard positive control. Methanolic extract of Vibhitaki has shown better antimicrobial activity than aqueous
extract of Vibhitaki against Malassezia furfur but it was not that of standard drug’s zone of Inhibition. Whereas Vibhitaki taila
and Narikela taila did not show any antimicrobial activity against Malassezia furfur.

Conclusion. Methanolic extract and aqueous extract of Vibhitaki (Terminalia bellirica) possess antifungal activity against
Malassezia furfur.

Keywords: Vibhitaki, dandruff, well diffusion method, keshya, krimighna
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Peslome

BBepeHue. [epxoTb fABAAETCA CaMblM pPacnpoCTpaHeHHbIM 3aboneBaHvem Koxu ronoBbl. OHa nopaxaeT okono 50 %
nmofen npenybepTaTHoro Bo3pacTta Nboro nona. Bugbl Malazzasia virpailoT BaXHyl poJfib B MaTOreHe3e 3TOro COCTOAHWA,
KOTOpoe fBNAETCA OAHOW U3 MPUYUH BbiNafeHua Bonoc. Mo3ToMy oH 6bin BbibpaH B KauyecTBe Krimi (rpubkoB) ana in vitro
aHTUMUKPOOGHOro nccnenoBaHMA. TeKywMe BapuaHTbl feYeHWA NEepPXOTU BKIIOYAIOT MCNONb30BaHME MPOTUBOrPUOKOBbIX
LIamnyHel, KoTopble MMEIT onpefeNieHHble OrpaHUYeHnsa, KpoMe TOro, Kak M3BECTHO, OHM Bbi3blBatloT obecLiBeyriBaHe BOMOC,
3yA, CYXOCTb KOXMW FON0OBbl 1 BONMOC. [lo3ToMy 6biflo NPOBEAEHO 3TO UCCIefOBaHWE, YTOObI HaTU Nyullylo PacTUTENbHYIO
anbTepHaTuBy AnA 60pbbbl C MepxoTbio. BubxmTakn, KOTOpbIN ABASETCA OAHUM U3 OCHOBHbIX KOMMOHEHTOB Tpudansb
(knaccuueckas nonuTtpaBaHasa GopMyna U3 Tpex NMIOAOB), KaK M3BECTHO, 06NafaeT Kelbs (Mosie3HbIM Afsl BONIOC) M KPUMKIXHA
KapMa (aHTUMUKPOOHOW aKTMBHOCTbIO). [103TOMY NPOTUBOrpUOKOBaA aKTMBHOCTb BUOXWUTaKM in vitro 6bina npoTecTMpoBaHa
NPOTUB BbI3blBaloLLEro nepxoTb MUKpoopraHusma Malassezia furfur.

Lenb. OueHnTb NPOTMBOrpnMOKOBYIO akTUBHOCTb BnbXxutakmn (Terminalia bellirica (Gaertn) Roxb.) npoTuB Bbi3biBatOLWEro NepxoTb
MUKpoopraHu3ma Malassezia furfur c ucnonb3osaHvem metofa anuddy3nm B NIOTHYO NUTAaTENbHYIO Cpeay.

MaTtepuanbl n mertoabl. 118 nccneqoBaHWsA MPOTUBOrPUOKOBON aKTUBHOCTU in vito ncnonb3oBancs meton anboysun.
Ona nccnepoBaHUs aHTMMUKPOOHOWN aKTMBHOCTU 6bi BbiGpaHbl pasnunuyHble ¢opmMbl NpenapaTa: BUOXUTAKK Talna (macno
BNOXMTAKM), BOAHDI SKCTPAKT, METAHOJbHBIN SKCTPaKT NI0L0B BUOXUTAKN U HaprKena Talina (KoKocoBoe Macsio).

Pesynbratbl n 06cyxaeHune. 30Ha NHIMO6MPOBaHUA Obla N3MepeHa ANA NPOBEPKU NPOTUBOrPUOKOBOWN aKTMBHOCTU MNOAOB
BMOXMTAKM C UCMOMb30BAaHNEM MOLXOAALIEro BHYTPEHHEro CTaHAapTa MONIOKUTENbHOrO KOHTPOMA. MeTaHOMbHbIN 3KCTPaKT
BMOXUTAKM MOKasan Nyullyld aHTUMUKPOOHYIO aKTUBHOCTb, YeM BOAHbIN SKCTPAKT BUOXUTAKW, B oTHoweHun Malassezia furfur,
HO OHa He COOTBETCTBOBAJa 30HE MHIMOMPOBaHUS CTaHAAPTHOro mnpenapaTa. B To e Bpems, BMOXWTaKM Talla 1 HapuKena
Talina He NPOABUIN aHTUMNKPOOHOW akTMBHOCTW B OTHoWweHUW Malassezia furfur.

3aknioueHne. MeTaHONOBbIM 1 BOAHbIN IKCTPaKTbl BUOXuUTaku (Terminalia bellirica) obnagatoT NpoTUBOrpMOKOBOM aKTMBHOCTbBIO
npotus Malassezia furfur.

KnioueBble cnoBa: BUOXUTAKY, NepxoTb, MeToa Anddy3nu, Kelbs, KpbIMUTHa

KoH$nuKT uHTepecoB. ABTOpbl AEKNAapUPYIOT OTCYTCTBUE ABHbLIX M MOTEHUMANbHbIX KOHGIMKTOB WMHTEPECOB, CBA3AHHbIX C
ny6nvKaumen HacTosALLen cTaTby.

Bknap aBTOpoB. Xapwa Yaan KynkapHu — c6op gaHHbIX U An3aiiH uccnepoBaHus. MNpakaw J1. Xerge — aHanvs u uHTepnpeTaums
pe3ynbTaToB.

Ona yutuposBaHua: KynkapHu X.Y., Xerge IN.J1. MpoTmBorprnbkoBas akTMBHOCTb BUbxuTaku (Terminalia bellirica (Gaertn) Roxb.)
npoTMB MUKpoopraHusma Malassezia furfur, Bbi3biBaloWero nepxoTb, — uccnegoBaHue in vitro. fepbapuym. 2025;2(4):41-49.
https://doi.org/10.33380/3034-3925-2025-2-4-51

region). Vibhitaki possesses karmas like Keshya (Nouri-
shing hair), Krimighna (Anti-microbial activity), Swarya
(Nourishing voice), Chardighna(Anti emetic) [2]. It is

Introduction

Vibhitaki (Terminalia bellirica Roxb.) is commonly

found tree in deciduous forests throughout
the greater part of India [1]. It is abundantly available in
all seasons and cost effective. It is widely used drug in
many formulations. It is one of the essential ingredients
of Triphala which is commonly used in Urdhwajatruga-
ta vikaras (Diseases of the head, neck, and upper chest

used in Kasa (Cough), Netra roga (Eye diseases), Kesha
vikara (Disorders affecting hair), Krimiroga (Infections
caused by microbes), Swara vikara (Hoarseness of voice),
Trishna (Polydipsia), Chardhi (Vomiting), Mukharoga (Die-
sease of oral cavity) and Akshiroga (Eye diseases). Vibhitaki
fruit has exhibited Antifungal activity against Cryptococ-
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cus fungi and also has stopped the growth of drug-re-
sistant fungi [3]. The fruit contains 20-30 % of tannins,
gallic acid, ellagic acid, termilignan, thaninilignan, ano-
lignan B. The lignans isolated from Vibhitaki possess
Anti fungal, Antimalarial activities [4]. Gallic acid which is
major phytoconstituent of this drug also possesses Anti-
fungal and Antibacterial activity [5].

Darunaka (Dandruff) is a Kapalagata roga (Scalp
disorder) mentioned under Kshudra roga(minor diseases).
It's symptoms can be correlated to Dandruff, which is
the commonest scalp disorder. It affects around 50 %
of the pre-pubertal age group of any gender [6]. The
prevalence of dandruff in population varies between
30-95 percent [7]. Malazzasia species play a major role
in pathogenesis of this condition along with stress, use
of shampoos, oily nature of scalp [8]. Malassezia furfur is
a species of yeast (Type of fungus) that is found on the
skin surface of human and some other mammals. It is
associated with a variety of dermatological conditions
caused by fungal infections, notably Seborrheic derma-
titis, Tinea versicolor, Dandruff, Malassezia folliculitis, Pi-
tyriasis versicolor. Majority of the population experienc-
ing dandruff also suffer from severe hairfall which casts
negative impact on their self esteem and confidence.
Currently available treatment options for the manage-
ment of dandruff include therapeutic use of Antidand-
ruff shampoos containing keratolytics, Antimicrobials
like Zinc pyrithione, Selenium Sulphide, Salicylic acid [9].
However these agents have certain limitations either due
to poor clinical efficiency or due to compliance issues.
Furthermore, these drugs are unable to prevent reoc-
currence of dandruff which is the commonest problem.
Prolonged usage of antifungal shampoos (e.g Ketocona-
zole shampoo) induce discoloration of hair, Pruritic, dry-
ness of scalp and hair [10]. So it is imperative to search
for the herbal alternatives that are safe and ecofriendly.

Bbuonozuveckas akmueHOCmMb NPUPOOHbIX cyb6cmanyuli
Biological activity of natural substances

Though many drugs are mentioned as Krimighna
(Anti microbial), only few works are done on establishing
Krimighna action (Anti microbial) of specific drug on spe-
cific organism. Since Vibhitaki is known to possess both
Karma's (Actions) like krimighna (Antifungal activity) and
Keshya (Nourishing hair), It's krimighna karma (Antifun-
gal activity) on dandruff causing organism was taken
for study. Vibhitaki taila, aqueous and alcoholic extracts
of Vibhitaki and Narikela taila (Coconut oil) were tested
against Malassazia furfur. Since Narikela taila (Coconut
oil) was used as the base oil in the preparation of Vibhi-
taki taila it was be tested against Malassezia furfur.

Aim and Objective of the study

To evaluate the Krimighna karma (Antifungal activity)
of Vibhitaki taila, Methanolic extract of Vibhitaki, AQueous
extract of Vibhitakiand Narikela taila (Coconut oil) on
dandruff causing organism Malassezia furfur.

Methodology

A. Collection of drug and authentification of the
drug.

Preparation of extracts.

Preparation of Vibhitaki taila (Vibhitaki oil).

D. Antifungal activity — well diffusion method.

nw

A. Collection of drug and authentification of the
drug (Figure 1).

Vibhitaki fruits (Terminalia bellirica (Gaertn) Roxb.)
were purchased from "Gadgil Vanoushadhi Sangraha"
pharmacy Belagavi in the month of August, 2024. Vibhi-
taki fruits were authenticated at Department of Dravya-
guna Vijnana, Sri Dharmasthala Manjunatheshwara Col-
lege of Ayurveda and Hospital, Hassan (Figure 2).

Figure 1. Vibhitaki tree bearing fruits (Terminalia bellirica (Gaertn) Roxb.)
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Figure 2. Vibhitaki fruits

B. Preparation of extracts.

8 gm of Vibhitaki fruit (Terminalia bellirica (Gaertn)
Roxb.) coarse powder was used to prepare each Aqueous
and methanolic extracts. 100 ml of Distilled water and
100ml Methanol was taken in conical flasks to prepare
extracts. 8 gms of Vibhitaki coarse powder was add-
ed to each conical flasks containing 100 ml of distilled
water and 100 ml of methanol. Both the conical flasks
after securing with rubber cork were placed on spinix
orbital shaker with 16cpm for 24 hours for uniform mi-
xing. After mixing they were kept undisturbed for over-
night. Next morning both the solutions were filtered
using filter paper into separate beakers and about 40 ml
of filtrate was obtained. These filtrates were transferred
to pre-weighed, labelled and dried separate China dishes.
They were placed on water bath for 6-8 hours. Once the
liquid portion got evaporated dishes containing extracts
were allowed to cool in desiccator and weighed later. The
extracts were scraped using spatula and stored in sepa-
rate prelabelled sterile airtight containers.

C. Preparation of Vibhitaki taila (Vibhitaki oil).

Vibhitaki taila (Vibhitaki oil) was prepared as per
classical method prescribed for Taila kalpana (Medica-
ted oil), in the Department of Dravyaguna Vijnana, Sri
Dharmasthala Manjunatheshwara College of Ayurveda
and Hospital, Hassan.

Procedure

Table 1 gives the ingredients of Vibhitaki taila with
the quantity indicated.

Table 1. Ingredients of Vibhitaki taila with quantity

Ingredients Means N;::?:;:f Quantity

Vibhitaki kalka

Kalka (Paste) | (Soft paste/Bolus of 1 part 12.5gm
Vibhitaki fruit)

Taila (Oil) ?gg’cﬁeﬁ:ﬁ;{g 4 parts 50gm

Kwatha Vibhitak.i kwatha

(Decoction) (Decoction of 16 parts 200 ml
Vibhitaki fruit)

Preliminary procedure

1. Vibhitaki kwatha preparation (Decoction of Vib-
hitaki fruit).

2. Vibhitaki kalka preparation (Preparation of Soft
paste / Bolus of Vibhitaki fruit powder).

1. Vibhitaki kwatha preparation (Preparation of
Decoction of Vibhitaki fruit).

Dried Vibhitaki fruits were taken and pounded in
Khalwa yantra (Mortar and Pestle) to obtain coarse pow-
der. 100 gm of coarse powder was taken and mixed
with 16 parts of water (1.6 1) and boiled over low flame.
The decoction is reduced to 1/8" part (200 ml). It is al-
lowed to cool and filtered.

2, Vibhitaki Kalka preparation (Preparation of Soft

paste/Bolus of Vibhitaki fruit).

Dried Vibhitaki fruits were taken and pounded in
Khalwa yantra (Mortar and Pestle). Obtained Choorna
(Powder) was filtered through a clean cotton cloth to get
fine powder. Fine powder is mixed with few drops of Vib-
hitaki Kashaya (Decoction of Vibhitaki fruit) to prepare
kalka (Bolus/paste) (12.5 gm).

Narikela taila (cold pressed coconut oil) was obtai-
ned from local mill at Hassan.

Taila Kalpana (Preparation of Vibhitaki taila)

Vibhitaki taila was prepared as per classical Sneha
kalpana vidhi [11] (Classical method of preparation of
medicated oil).

e All the above-mentioned ingredients (Table 1) were
weighed and taken.

® (Clean stainless-steel vessel was taken in which 50 gm
of Narikela taila (Coconut oil) was added.

® [t was placed over stove under low flame.

e Later Vibhitaki kalka (Paste/bolus of Vibhitaki fruit)
was added to the oil and stirred it thoroughly using
spatula for uniform mixing.

e Vibhitaki kwatha (Vibhitaki decoction) was added
slowly to the mixture containing oil and kalka (Paste/
bolus).

e It is boiled over low flame, stirring was done if re-
quired until kwatha (Decoction) was completely
evaporated.

e Clear layer of Vibhitaki taila (Vibhitaki oil) was seen
on the top layer under which kalka (Paste) had
precipitated.

* |t was heated until Sneha Siddhi lakshanas [12] (Ap-
pearance of foam) were obtained.

* |t was allowed to cool and filtered through clean cot-
ton cloth and about 30 ml of filtrate (Vibhitaki taila)
was obtained.

e Stored in Air tight container.

D. Anti-fungal study.

Aim and objective.

To evaluate the antifungal activity of Vibhitaki on
dandruff causing organism Malassezia furfur.
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Antifungal activity of Vibhitaki was evaluated using

Dixon'’s agar well diffusion method on Malassezia furfur at
Sri Dharmasthala Manjunatheshwara Centre for research
in Ayurveda & Allied science, Udupi (Table 2).

Table 2. Requirements for Antimicrobial study

Ingredients Devices

Test strains — Malassezia furfur
Test samples
Distilled water

Methanol Cotton swabs
Normal saline Petri plates
Test tubes Incubator

Laminar air flow

Micro pipettes
Spatula
Well boring pipettes

v
v
v
v

nnkhwN-=

Test samples used for antimicrobial study:
Aqueous extract of Vibhitaki fruits.
Methanolic extracts of Vibhitaki fruits.
Vibhitaki taila (Vibhitaki oil).

Narikela taila (Coconut oil).

Method - Agar well diffusion method

Steps involved:

Preparation of Agar media.

Preparation of Inoculum.

Preparation of Agar plates.

Dilution of test drug and standard drug.

Dispensing test samples, control and standard drugs.

1. Preparation of dixon’s agar media.

32 gm of Part A (Standard mixture) was taken and
added to 100 ml distilled water.

It was stirred continuously for uniform mixing.

45 ml of Part B (Standard mixture) was added to
above mentioned mixture and 100 ml distilled water
was added.

The mixture was stirred to obtain homogenous solu-
tion and it was made up to 300 ml by adding addi-
tional 100 ml distilled water.

The mixture was heated in oven for 2-3 min to obtain
homogenous solution. After which it was autoclaved
for 1 hour.

Stored in cold storage.

2. Preparation of inoculum

Malassezia furfur (MTCC 1765) was procured from
Microbial Type Culture Collection and Gene Bank
(MTCC), IMTECH, Chandigarh India.

buosnozuyeckas akmueHocmMb NPUPOOHbIX Cyb6cmanHyuli
Biological activity of natural substances

Slant preparation was done on which streaks of
Malassezia were made and incubated for 7 days.
Under sterile condition one loopful of 7 days old
culture from the slants was transferred to 10 ml buf-
fer sodium chloride peptone solution and mixed
well to prepare a homogeneous inoculum in laminar
airflow chamber.

3. Preparation of agar plates.

Autoclaved sterile agar plates were taken, were la-
belled with name of sample, Organism, Sample num-
ber, date of preparation.

Numbering was done on backside of agar plates
from 1 to 6 at equal intervals to dispense samples of
different concentrations.

Agar media was heated to adequate temperature
and 20 ml of media was poured in each agar plate
and 1 ml of inoculum was added to each plate swir-
led for uniform distribution.

Plates were left undisturbed and allowed to cool in
sterile condition.

4, Dilution of test samples and standard drug.
Extracts were weighed and 2 mg of extract was
collected in 2 separate sterile containers.

2 ml of distilled water and 2 ml of methanol was
added to separate containers having respective
extracts.

150 mg tablet of fluconazole was powdered and
dissolved in 1ml of distilled water.

All three containers were subjected to mixing on
cyclomixer (Table 3).

Table 3. Dilution ratio of samples in solvent media

S.no

Test sample Dilution Media

1 | Fluconazole - 150 mg 1000 pl | Distilled water

Aqueous extract of Vibhita-

2 ki-2mg 2000 ul | Distilled water
3 Me’Fhanollc extract of Vibhi- 20004l | Methanol
taki— 2 mg

5. Dispensing test samples, control and standard
drugs (Table 4).

Under sterile condition in laminar air flow chamber

wells were bored in agar plates using sterile well

cutting pipettes.

Six wells were bored on each agar plates correspon-

ding to its numbers marked on its back.

Table 4. Different Volumes Of Test Samples, Cotrol And Standard Drug Dispensed

S.no/Samples Aqueo.us gxtr.act Methan.olic. ext.ract Vib.hit.aki fa::la Narikela ta::la
of Vibhitaki of Vibhitaki (Vibhitaki oil) (Coconut oil)

1 25l 25l 25 ul 25l

2 50 pl 50 pl 50 ul 50 pl

3 75 pl 75 pl 75 pl 75 pl

4 100 pl 100 pl 100 pl 100 pl

5 Distilled water (Vehicle Cont- | Methanol (Vehicle Cont-|Coconut oil (Vehicle Cont- 125 4l

rol) = 100 pl rol) = 100 pl rol) = 100 pl

6. Standard drug | Fluconazole — 20 pl Fluconazole — 20 pl Fluconazole - 20 pl Fluconazole — 20yl
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e Samples of Different volumes, Control drug and
standard drugs were dispensed into wells using se-
parate sterile micro pipettes.

® They were carefully placed in incubator at 25 °C for
observation for 7 days.

Observations and results

Observations on Krimighna Karma (Anti-fungal acti-
vity) shown for Vibhitaki taila, methanol and aqueous
extracts of Vibhitaki (Terminalia bellirica Roxb).

Zone of inhibition of Vibhitaki taila, methanol and
aqueous extracts of Vibhitaki (Terminalia bellirica
Roxb.) with different concentrations were determined
using the Agar well Diffusion Method. The zone of inhi-
bition observed during the study was recorded in Table 5.

Table 5. Zone of inhibition of methanol extract
of Vibhitaki against M. furfur at different volumes

Sambple Volumes. ml Zone of inhibition -
P ! (Radius in mm)

25 6 6

Methanol extract of Vib- 50 8 9

hitaki (10 mg/ml) 75 9 10
100 10 10

Internal Control (Metha- 100 0 0

nol)

Standard (Fluconazole)

150 mg /2 ml 10 18 18

Average zone of inhibition of methanolic extract of
Vibhitaki is 8.8 mm and of standard drug (Fluconazole)
is 18mm. No zone of inhibition was seen in control
group (methanol) (Figure 3).
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@ Methanolic extract (Duplicate)
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Figure 3. Graph representing zone of inhibition of metha-
nolic extract of Vibhitaki, control and standard drug.
Zone of Inhibition (Radius in mm); Control (Methanol);
Standard (Fluconazole)

Result: Zone of inhibition of methanolic extract was
more than control group but not as that of standard
group (Table 6).

Table 6. Zone of inhibition of aqueous extract
of Vibhitaki against M. furfur at different volumes

Samole Volumes. ml Zone of inhibition -
P ! (Radius in mm)

25 0 0

Aqueous extract of Vib- 20 6 >

hitaki (10 mg/ml) 75 6 6
100 7 7

Internal Control

(DD water) 100 0 0

Standard (Fluconazole)

150mg/2ml 10 4 15

Average zone of inhibition of aqueous extract of Vib-
hitaki is 6.1 mm and of standard drug (Fluconazole) is
14.5 mm. No zone of inhibition was seen in control group
group (distilled water) (Figure 4).
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Figure 4. Graph representing zone of inhibition of Aqueous
extract of Vibhitaki, control and standard drug.

Zone of Inhibition (Radius in mm); Control (Methanol);
Standard (Fluconazole)

Result: Zone of inhibition of aqueous extract was
more than control group but not as that of standard
group (Table 7).

Result: No zone of inhibition was observed in Vib-
hitaki taila group of different concentrations (Table 8).
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Table 7. Zone of inhibition of Vibhitaki taila against
M. furfur at different volumes
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Table 11. Average Zone of inhibition
of Vibhitaki taila,Control and standard drug

Samble Volumes. ml Zone of inhibition - Test sample Arithmetic mean
P ! (Radius in mm) Vibhitaki taila 0
25 0 0 Control (Narikela taila) 0
Vibhitaki taila 50 0 0 Standard (Fluconazole) 17.5
75 0 0
. 100 0 0 Table 12. Average Zone of inhibition of Narikela taila,
Control (Coconut oil) 100 0 0 Control and standard drug
FI |
standard (Fluconazole) 10 17 18 Test sample Arithmetic mean
150mg /1 ml
Narikela taila 0
Control (Coconut oil) 0
Table 8. Zone of inhibition of Narikrla taila against Standard (Fluconazole) 17.5

M. furfur at different volumes

Sample Volumes, ml Zone of inl.1ibition -
(Radius in mm)
25 0 0
50 0 0
Narikela taila 75 0 0
100 0 0
125 0 0
Standard (Fluconazole)
150 mg /2 ml 10 7 18

Result: No zone of inhibition was observed in Vib-
hitaki taila group of different concentrations.

Statistics

Arithmetic mean is applied for statistical analysis of
this study.

Average of ZOI of each test samples, control and the
standard drugs (Table 9).

Table 9. Average Zone of inhibition
of Methanolic extract,Control and standard drug

Test sample Arithmetic mean
Methanolic extract of Vibhitaki 8.5
Control (Methanol) 0
Standard (F) 18

Result: The average of ZOI of Aqueous extract group
was more than the control group but not as that of
standard group (Table 10).

Table 10. Average Zone of inhibition
of Aqueous extract,Control and standard drug

Test sample Arithmetic mean
Aqueous extract of Vibhitaki 4,625
Control (Distilled water) 0
Standard (Fluconazole) 14.5

Result: The average of ZOIl of Methanolic extract
group was more than the control group but not as that of

standard group (Table 11).

Result: The average of ZOI of Narikela taila group was
more than the control group but not as that of standard

group (Table 12).

Results

1. The methanolic extract of Vibhitaki has shown po-
sitive antimicrobial effect Malassezia furfur fungi in
comparison with the control group but not as much
as the standard group.

2. The aqueous extract of Vibhitaki has shown positive
antimicrobial activity in comparison with the cont-
rol group but not as that of standard drug.

3. The Vibhitaki taila has not shown positive antimic-
robial activity in comparison with the control group.

4. The Narikela taila has not shown positive antimicro-
bial activity in comparison with the control group.

By all the above observations we found that Metha-
nolic extract of Vibhitaki has shown better antimicrobial
activity than aqueous extract of Vibhitaki against Ma-
lassezia furfur. Where as Vibhitaki taila and Narikela taila
did not show any antimicrobial activity against Malasse-
zia furfur.

Discussion

Discussion of the study can be classified under fol-
lowing headings:

Discussion on samples chosen

Based on in vitro antimicrobial study

Based on the mode of action

Discussion on samples chosen

Aqueous extract of Vibhitaki.

It dissolves all the water-soluble constituents in the
fruits. To some extent it can be considered as Kashaya
Kalpana hence it was chosen as sample for study.

Methanolic extract of Vibhitaki.

The lignans and gallic acid, phytoconstituents re-
sponsible for antimicrobial activity known to have more
solubility in methanol than ethanol. Hence Methanolic
extract was chosen for this study [13].

Vibhitaki Taila (Vibhitaki oil).

Taila Kalpana is one such dosage form in which
fat-soluble constituents of drug are extracted. Vibhitaki
taila was prepared as per the Sneha Kalpana using Nari-
kela taila (Coconut oil). Since Vibhitaki is both Keshya
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(Nourishing hair) and Krimihara (Antifungal). It can be
used on daily bases as regular hair oil. Hence Vibhitaki tai-
la was chosen as a sample to test for its invitro antifungal
activity.

Narikela taila (Coconut oil).

Since Narikela taila was used to prepare Vibhitaki tai-
la it was also chosen as sample to test against Malasse-
zia furfur.

Discussion on Antimicrobial study

e Antifungal activity of Vibhitaki was tested against
Malassezia furfur fungi in different concentrations.

e Samples taken for antifungal activity were Vibhita-
ki taila, Narikela taila, Alcoholic extract and Aqueous
extract of Vibhitaki.

e Antifungal activity was seen only in Aqueous and
Methanolic extracts of Vibhitaki.

® There was absolutely no antifungal activity seen in
Vibhitaki and Narikela taila.

e At the lowest concentration of Aqueous extract
sample there was no inhibitory activity seen since
the concentration of drug is minimum in lowest con-
centration. At the higher concentration there was
antifungal activity observed. Average of 7 mm ra-
dius of inhibition was seen in aqueous extract at
higher concentration which is comparatively lesser
than standard (14.5 mm).

® Methanolic extracts showed comparatively better
antifungal activity than Aqueous extract. There was
inhibitory activity seen even in lowest concentra-
tion of drug. Highest activity was observed at hig-
her concentration (10 mm) but lesser than the stan-
dard which was 18mm.

® Lignans and gallic acid which are major phytoconsti-
tuents in Vibhitaki are more soluble in Methanol
than water. Hence Antifungal activity is better obser-
ved in Methanolic extract.

® In taila samples no zone of inhibition was seen. It
puts light on a possibility that Taila (Oil media) was
not suitable solvent media to test invitro antifungal
activity.

Statistical analysis:

e Arithmetic mean of Zone of Inhibition of Methanolic
extract and Aqueous extract of Vibhitaki was higher
than the control but lesser than the standard group
whereas Zone of Inhibition of Vibhitaki taila and
Narikela taila was nil.

Based on mode of action.

The Phytochemical investigation of aqueous extract
of Vibhitaki revealed the presence of Tannins, Carbohy-
drates. The Methanolic extract revealed the presence of
Tannins, Glycosides, Flavonoids, Tannins, Carbohydrates,
Phenolic compounds and Alkaloids.

Tannins — The mode of antimicrobial action of tan-
nins is potentially due to inactivation of microbial adhe-
sins and cell envelope transport proteins. Besides their
efficacy against bacteria, tannins have been reported to
be inhibitory on fungi and yeasts [14].

Flavonoids - Flavonoids often inhibit fungal growth
with various underlying mechanisms, including plas-
ma membrane disruption, the induction of mitochondri-
al dysfunction, and inhibiting the following: cell wall for-
mation, cell division, RNA and protein synthesis, and the
efflux mediated pumping system [15].

Alkaloids - inhibition of nucleic acid and protein
synthesis. A key component of alkaloids’ antibacterial
activity is their substantial capacity to interfere with the
creation of proteins and nucleic acids inside bacterial
cells. Another important antibacterial action of alkaloids
is their capacity to change the permeability of bacterial
cell membranes. A number of alkaloids are potent efflux
pump inhibitors (EPIs), which are essential in the battle
against bacterial resistance [16].

Saponins — the antifungal activity of the saponin is
associated with their aglycone moieties and the number
and structure of monosaccharide units in their sugar
chains [17].

Hence presence of phytoconstituents like Flavo-
noids, Tannins, Phenolic compounds and Alkaloids will
contribute to the antifungal activity of Vibhitaki.

Conclusion

e Vibhitaki was evaluated for its antifungal activity
using well diffusion method, against Dandruff cau-
sing organism Malassezia furfur. The samples chosen
were Vibhitaki taila (Vibhitaki oil), Aqueous extract,
Methanolic extract and Narikela taila (Coconut oil).

®* Among all the samples Methanolic extract showed
maximum zone of inhibition of 10 mm at 100 ml
volume however it was not as that of standard drug
which was 18 mm.

e Aqueous extract showed moderate zone of inhibi-
tion of 7 mm at 100 ml volume however it was not
as that of standard drug which was 14.5 mm.

e While Vibhitaki taila (Vibhitaki oil) and Narikela taila
(Coconut oil) did not exhibit any antifungal activity
against Malassezia furfur.

e Thus, it can be concluded that Methanolic and
aqueous extracts of Vibhitaki possess antimicro-
bial activity (Krimighna karma) against the Malas-
sezia furfur fungi.

Scope for further study

1. Clinical study can be undertaken using Vibhitaki taila
(Vibhitaki oil) as test medicine in dandruff cases asso-
ciated with hair loss.

2. This study can be conducted using samples with
higher concentration and with other extracts of Vib-
hitaki fruit.

Limitations

Lipid media was not suitable solvent to test in vitro
antimicrobial activity of the drug.
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T'epoapuym

Hayunwiu scypuan

HoBbiin HayuHbIN XXypHan «fepb6apuym»

v] ®apmaueBTnyeckaa 60TaHUKa
] XuMusa NnpupoaHbIX COeaNHEHUN
] AHanu3 u cTaHZapTU3auuna NIeKapCTBEHHOro
pacTUTEeNbHOrO Cbipbs
v] TexHonorua ¢putonpenapaTos
[v] bnotexHonornsa nekapcTBeHHbIX pacTeHUN
[v] Bnonornuyeckasa akTUBHOCTb NPUPOAHbIX Cy6CcTaHLmi
] JlekapcTBEHHOE pacTeHNEBOACTBO.
3arotoBKa /leKapCTBEHHOIO
pacTutenbHoro cbipbs. PecypcoBegeHue

HayuHbii peyeH3npyembin XKypHan «lepbapuym» o6begnHAET nccnegosBartesnen u nponssoauTte-
nen, pa6ortatowmx B ob6nactm papmakorHosmm, ¢apmaueBTNHECKON 6G0TaHUKK, a TakXKe B cdepe
Nnouncka, CO3gaHuA U NPUMEHEHUA NIeKapCTBEHHbIX CPeACTB PacTUTENIbHOTO U MHOTO NPUPOAHOTO

nponcxoxpgeHuns.




NMPABUJIA OOOPMJIEHUA CTATEN

B cBoen pepakuMoHHOW NONUTUKE XypHan cnepyeTt npuHumnam
LLefIOCTHOCTU NYONUKaLUMI B HayuHbIX >KYpHasiax, COOTBETCTBYOLNM
MOJIOXKEHUSIM aBTOPUTETHBIX MEXAYHAPOAHbIX accoLmaumi, Taknx Kak
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(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 BOBJIEYEHHBIX B MyOMKaLMio CTOPOH (aBTOPOB, pefak-
TOPOB XypHana, peLieH3eHTOB, 13faTenbCcTBa U HayuyHOro obLiecTsa).
KypHan ¢ nomollbio BCECTOPOHHErO, 06bEKTVBHOMO 1 YeCTHOro pe-
LieH3MpOBaHWA CTPeMUTCA 0TOMpaThb AnsA NybAnKaumm b matepua-
Nbl, KacaloLMecs HayuYHbIX NCCIeA0BaHNI HaMBbICILEro KayecTBa.

HayuHo-npakTuueckuin xxypHan npoduna «fepbapuym» agnsaet-
CA PerynsipHbIM peLeH3npyeMbiM NeYaTHbIM N3JaHNeM, OTPaXkaloLwmnm
pe3ynbTaTbl NepeAoBbIX NCCefoBaHNI GapmaLeBTUUECKOW OTpacu.

TemaTuKa XXypHana MHOrorpaHHa 1 oxsaTblBaeT BOMpoOChbl 6oTa-
HUKO-PapMaKOrHOCTMYECKON XapaKTePUCTUKN  dapMaKkonerHbIX 1
NepCcrneKkTUBHbIX BUAOB PacTeHWUi U rpuboB, B TOM uYncie KyabTypbl
KNeToK U TKaHel; BbleNneHne 1 n3yyeHne CTPYKTypbl 6Uonornyeckn
AKTUBHbIX COEAMHEHWNIA; MOUCK HOBbIX NPUPOAHBIX NeKapCTBEHHbIX
CPEeACTB U TEXHONOIMA UX NONYyYeHUs; onpeaeneHne 61onornyeckom
AKTUBHOCTW CYMMApPHbIX SKCTPAKTOB M OUULLIEHHbIX BELLecTB, B TOM
yucne in silico, ONbIT KAVMHNUYECKOrO NPYMEHEHUA NEKAPCTBEHHbIX pac-
TUTENbHbIX CPEACTB; CTaHAAPTU3aUUA JleKapCTBEHHOrO pacTUTeNb-
HOrO CbipbA 1 QapMaLeBTUYECKUX CYOCTaHUMIA PaCcTUTENbHOTO U
MHOTO MPUPOAHOrOo MPOUCXOXKAEHUA; NPOONeMbl 3aroTOBKA U Kyb-
TUBUPOBAHWSA JIEKAPCTBEHHBIX Y aPOMATUUYECKNX PacTeHUIA, pecypco-
BefuyecKme NccnefoBaHus.

CofilepKaHue HayuHbIX paboT, nybnvKyembix B XypHane, COOT-
BETCTBYIOT OTPACIAM HayKun: papmaLeBTUYeckan Xnumms, GapmakorHo-
3uA (papmaLeBTUYECKUNe); NPOoMbILIeHHana dapMauna U TeXHoNorusa
nosyyeHus nekapcts (PpapmaueBTUYeCcKMe HayKu);, dapmakonorus,
KnrHUYeckas ¢apmakonorus (MeauunHckie un dapmaueBTMYecKme
HayKu); 60TaHUKa (papmaLeBTUYeCcKne, 6UONOrNYecKne N CeNbCKOXo-
3ANCTBEHHbIE HAYKN).

My6nrKyemble MaTepuranbl JOMKHbI COOTBETCTBOBATb CleAyLWNM
KpuUTepmam:
®  HayuHaa akTyalbHOCTb M 3HAUMMOCTb MPO6IEMbI, KOTOPOW Mo-

CBAlEHa CTaTbA (TemaTuKa CTaTbM AOMKHA NPeACTaBAATb UHTe-

pec AnA WNPOKOro Kpyra ucciefoBaTenen, 3aHUMaloLWMXCA pas-

paboTKoM 1 pernctpaumen nekapCcTBeHHbIX CPeACTB).
®  BbicoKas cTeneHb AOKa3aTeNbHOCTU (COBpemMeHHas WccefoBa-

TenbcKas 6a3a, Hannune cepTUPMKaTOB Ha 0b6OpyaOBaHKe, BOCTa-

TOUHbI/i 06beM BbIGOPOK 1 MOAXOAbI K MaTeMaThyeckon 06paboT-

Ke pe3ynbTaToB UCCNe0BaHMS).
®  KoHuenTyanbHbI XapakTep MccnefoBaHNA (aBTOPbl He AOMKHbI

OrpaHMuMBaTbLCA KOHCTaTaumeln ¢paktos, HEOOXOAMM aHanu3 no-

NYYEeHHOro MaTepuana C y4eTOM AaHHbIX NUTepaTypbl, JOMXKHb

6bITb BblCKa3aHbl HOBble MAEN 1 FUNoTe3bl).

YCJ/I0BUA NYBJIMKALIUA B XKYPHAJIE

1. K paccMoTpeHuio NpUHMMAIOTCA MaTepuasbl TONIbKO B NIEKTPOH-
HOM BUJe, HarpaBieHHble B pefaKLMio Yepes cMcTeMy Ha caiTe B
dopmaTe .doc nnu .docx (HesawmweHHbIN popmat $arinos).

2. PaccmatpuBaloTCcA TONbKO OpUrMHasbHble MaTepuansl, paHee He
ny6nvMKoBaBLUMECA 1 He Hapyllalolwme aBTOpCcKMe npasa Apyrux
nuy. Bce cTaTbn NPOXOAAT NPOBEPKY B CUCTEME «AHTUMMIArnaT»;
YHUKaNIbHOCTb TEKCTA CTaTbU AO/MKHA COCTaBNATL He MeHee 75 %.
Mpw BbIABNEHM NOLOOHBIX TEKCTOB OJHOMO U TOrO e aBTopa B
APYrUX NeYaTHbIX U SNEKTPOHHbIX N3JAHUSAX, CTaTbsl CHAMAETCSA C
ny6nvkayun.

3. CornacHo TpeboBaHWAM Bbiclen aTTECTALNOHHON KOMMUCCUW,
XKypHan oTAaeT NPUOPUTET acNUPAHTCKUM U JOKTOPCKUM pabo-
TaMm, CPOK Mx Ny6nvKauuy 3aBUCUT OT Npefnonaraemon Aathbl 3a-
LWTbI, KOTOPYIO aBTOPbI OMKHbI YKa3aTb B NEPBUYHbIX JOKYMEH-
Tax, Npunaraembix K pyKonucu.

4.  ABTOpbl AOMKHbI 3anonHWTL M nognucatb ConpoBoauTeNibHOe
NMCbMO, OTCKaHMPOBATb U 3arpy3nTb NpW Nojaye PyKonucu B pe-
fakuuio (B dopmate *.pdf unm *.jpg).

NoPAAOK NYBJIMKALUU PYKOMNUCEN

1. Pykonucb o6fA3aTefibHO MPOXOAMT MEPBUYHbIA OTOOP Ha COOT-
BeTCTBME 0DOPMNEHUA CTaTbU COMNACHO TPeboBaHUAM >KypHana
«lepbapuym». B criyyae HeCOOTBETCTBUA NpaBuiam obopmieHns
Pepakuua BnpaBe oTKasaTb B Ny6aMKauuu unm npucnatb CBOU

3aMeyvaHuA K cTaTbe, KOTopble JOMKHbI ObiTb McnpaBieHbl ABTO-

poM nepej peLeH3npoBaHNEM.

2. Bce pykonwucu, npoleawre NepBuYHbIN O0T6OP, HampaBaAloTCcA
no Npoduo HayYHOro NCCRefoBaHNA Ha SKCMePTU3Y U MPOXO-

AAT obA3aTenbHoe KoHOMAEHLManbHOe peLieH3npoBaHue. Bee pe-

LieH3eHTbl ABMAIOTCA NPU3HaHHBIMU CreLuanmMcTamm, MMeLWwmmm

ny6nukauuy nNo TemaTrike peLieH3npyeMoit CTaTbl B Te4eHune no-

cnepHnx 3 net unu B obnactn 06paboTkm JaHHbIX. PelieH3npoBa-

HVe NMpPoBOAWTCA KOHdUAEHUMaNbHO Kak ana ABTopa, Tak 1 ana

cammx peLeH3eHTOoB. [py NonyyeHnn NONOXKMUTENbHbBIX PeLieH3NI

paboTa cunMTaeTcA MPUHATON K PacCMOTPEHUIO pefaKLMOHHOW

Konneruem, KoTopas BbIHOCUT pellieHne, B KaKOM HOMepe »KypHa-

na 6ypet onybnvkoBaHa cTaTbA.

3. Bce yTBepXpAeHHble CTaTby NOCTynaloT B paboTy K pefakTopy u

KOppeKTopy.

OKOHuaTenbHbI MakeT CTaTbW COMNIacOBbIBAETCA C aBTOPOM.

EAUHDBIE TPEBOBAHUA K PYKOMUCAM, NPEACTABAAEMbIM
B XKYPHAJ «Fep6apuym»

CocTaBneHbl ¢ yueToM TpeboBaHMI Bbiclien aTTecTauMoHHON KO-
muccun PO n «EguHbIX TpeboBaHMiA K PyKONUCAM, MPeAcTaBisieMblM B
6roMeULIMHCKINE KYpHarbl», pa3paboTaHHbIX MeXayHapoaHbIM Ko-
MUTETOM PeiakTOPOB MEANLIMHCKIX XKYPHaoB.

OpuvruHanbHylo Bepcuto «EAuHBIX TpeboBaHWiI K PYKONMUCAM,
npeacTaBnfaeMbiM B OMOMEANLMHCKME >KypHarbl», pa3paboTaHHbIX
MexayHapoaHbIM KOMUTETOM PeAakTOpPOB MefULIMHCKUX XKYPHanoB,
MOXXHO NOCMOTpeTb Ha canTe www.ICMJE.org

MNpoBefeHne u onucaHve BCeX KAWHUYECKUX WCCNefoBaHUNM
LO/KHO ObITb B MOTHOM COOTBETCTBUM CO cTaHZapTamu CONSORT -
http://www.consort-statement.org

OBLUUE NPABUJIA O®OPMJIEHUA PYKOMNUCEN

ONeKTPOHHbIN BapuaHT cTaTbu npunaraetca B ¢opmate A4
Microsof Word (*doc), Mona 2 cm, wpudt Times New Roman, pasmep
wpndTa 14 NnyHKTOB Yepes 1,5 nHTepBana.

O6bem pykonucu: 063op — 15-20 cTpaHuL; OpWUrUHaNbHble CTa-
Tbun — 10-12 cTpaHuL, BKOYaa nuTepatypy, Tabnumupbl 1 NOANUCK K pu-
cyHKam. CTpaHuLbl pyKonucuy cneflyeT HyMepoBaTb.

lMepeyeHb DOKymMeHMo8, NofaBaeMblil Ha PacCMOTPEHNE B pe-
ZaKumio XXypHana «fepbapuym», JOXKeH BKIoUaTb B ce6s:

1. ConpoBoanTenbHoe NMCbMO.

2. TeKcT cTaTbu.

1. COMPOBOAUTEJIbHOE MUCbMO

ABTOpbI AOMXHbI MPEAOCTaBUTb 3aMONHEHHOE W MOAMUCaHHOe
ConNpoBOANTENIbHOE MUCbMO, MPUIOXMNB K HEMY yKa3aHHble B TeKcTe
nMCbMa AOKYMEHTbI.

2. PYKOIUCh

PYCCKOA3bIYHbBIV B/TOK
TumyneHeli nucm:
YOK;
Ha3sBaHue cTaTbu;
dbammnnm n nHMLManbl aBTopos.;
MoJIHble Ha3BaHUA yupeXxAeHUii (HaACTPOYHbIMU apabcKumu Lind-
pamun OTMEYaIOT COOTBETCTBUE YUPEXAEHNI, B KOTOPbIX paboTaioT
aBTOPbI), NOJHbIV NOUTOBbIN aAPEC yUPEXAEHNIA;
5. e-mail n TenedoH aBTOpa, OTBETCTBEHHOrO 3a KOHTaKTbl C
penakuuen
6. ORCID Bcex aBTOpPOB CTaTbMu.
Pe3iome u Knoyeasole coea
O6bem pestome gomkeH cocTaBnaTb 250-300 cnos.
Pestome opueuHanbHol cmamsu OO/IKHO 6GbiMb CMpPYKMypupo-
8AHHbIM:
BBepeHue (BBefieHVe paboThbl B CKaToN popme).
Lienb (4enb paboTbl B cxatol dopme).
Matepuanbl U meToAbl (METOAbl UCCIeOBaHUA, €CNN HEOOX0AN-
MO, TO YKa3aTb VX NPenmyLiecTBa MO CPABHEHMIO C paHee NPUMEHSB-
LIMMUNCA METOANYECKMM NMPEMaMU; XapaKTEPUCTMKa MaTepmrana).
Pe3ynbTaTtbl (OCHOBHbIE pe3ynbTaTbl UCCeAOBaHNA).
3aknouyeHune (0CHOBHbIe BbIBObI).
Pe3tome 0630pHOU cmambu makxe O00IXKHO 6bimb CMpyKmypu-
DOBAHHbBIM:
BBepeHue (BBefeHVe paboTbl B CkaTo popme).
TekcT (onuncaHune copgeprkaHnA TeKCTa CTaTby B CKaTon popme)
3aknioyeHmne (OCHOBHbIE BbIBOAbI).
Bce ab6bpeBmaTypbl B pesioMe HeOBXOANMO packpbiBaTb (HeCMo-
TPA Ha TO, YTO OHW BYAYT PACKPbITbl B OCHOBHOM TEKCTe CTaTbL). TekcT
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pe3iome JoMmKeH ObITb CBA3aHHbIM, C MCMONIb30BaHNEM C/IOB «C/1ej0Ba-
TesIbHOY, <HanpuUMep», «B pesysnbraTe».

Ha caiite 6putaHckoro nsgatenbctBa Emerald npmBegeHbl npu-
Mepbl KauecTBEHHbIX pedepaToB Aja pa3nmnyHbIX TUNOB cTaTel (0630~
pbl, HAyYHble CTaTby, KOHLENTYasbHble CTaTby, MPaKTUYeCcKne cTaTbh —
http://www.emeraldinsight.com/authors/guides/write/abstracts.htm?
part=2&PHPSESSID=hdac5rtkb73ae0130fk4g8nrv1)

KnioueBble cnoBa: (5-8) nomelnaiot nog pesiome nocne o603Ha-
yeHua «Kniouesble cnoBa». KnioueBble CIoBa JOMKHbI MCMONb30BaTb
TEPMUHBI U3 TeKCTa CTaTby, onpepenswWwye npeameTHyilo obnactb u
CNoco6CTByOLME NHAEKCUPOBAHUIO CTaTbU B MOVCKOBbIX CUCTEMAX, U1
He NOBTOPATb Ha3BaHWe CTaTbMu.

Bknap aBTOpOB. ABTOPbI JOMKHbI HanucaTb MHGOPMaLUIO O KX
BKnage B paboty (npumep: Astopbl X1, X2 n X3 npuaymanu n paspabo-
Tann 3KCNeprMEHT, aBTopbl X4 1 X5 crHTe3mpoBanm o6pasubl 1 nNpo-
BENN MX SNEeKTPOXMMMYeCcKoe nccnepoBaHue. X3 n X4 nposenn uc-
CflelOBaHNA METOAOM CMEKTPOCKOMNNM KOMOVHALMOHHOIO pacceaHns
1 AAMP. AsTopbl X1 1 X6 yuyacTBOBanu B 06paboTke faHHbIX. ABTOp X7
npoBoANN TeopeTnyeckme pacyeTbl. ABTopbl X1, X2 n X7 yyactsosanu
B HanMcaHUM TeKCTa CTaTbU. Bce aBTOpbI yyacTBOBaNM B 06CYKAeHNN
pe3ynbTaToB).

AHIJ1043bI4YHbIV 5/TOK

Article title

AHrN0A3blYHOE Ha3BaHMe [OMKHO ObITb FPaMOTHO C TOUKM 3peHuna
AHIIMNCKOrO A3bIKa, MPU 3TOM MO CMbIC/TY MOSIHOCTbIO COOTBETCTBOBATb
PYCCKOA3bIYHOMY Ha3BaHMUIO.

Affiliation

Heobxogmmo ykasbiBaTb oduLManbHOE aHrMoA3bIYHOE Ha3BaHve
yupexaeHus 1 noytoBblii agpec. Hanbonee nNosHbIN CNCOK Ha3BaHWN
YUpeXgeHuin n ux odpuLManbHON aHIMOA3bIYHON BEPCUMU MOXKHO HalTK
Ha cante PYHJB: http://elibrary.ru

O6pasey oopmeHus

Mental Health Research Institute

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

Abstract

Peslome cTaTby Ha aHMMUNCKOM A3blKE JOSKHO MO CMbICAY U
CTPYKTYpe (ana opuruHanbHomn crtatbu: Introduction, Aim, Materials
and methods, Results and discussion, Conclusion; gns o63opHoi cTa-
Tbu: Introduction, Text, Conclusion) coOTBeTCTBOBaTb PYCCKOA3bIUHO-
My, MO COAepPKaHMI0 MOXKeT 6bITb 6onee NoHbIM. Heo6XoaNMMO ncnonb-
30BaTb aKTUBHbDIW, @ HE MAacCUBHbBIN 3asnor. Bo nsbexkaHne nckaxeHusa
OCHOBHbIX MOHATUI XenaTeNbHO MMEeTb COOTBETCTBYIOLME aHIINNCKNE
TEPMUHbBI. 3TO 0CO6EHHO BaXKHO, KOraa NPUBOAATCA Ha3BaHMUA 0COBbIX
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
A3blKe AO/MKEH COOTBETCTBOBATb PYCCKOA3bIYHOMY.

OCHOBHOW TEKCT

OpuruHanbHble CTaTbl JOMKHBI UMETb CNIefyIoLLyt0 CTPYKTYPY: a)
BBefleHune; 6) MaTepuanbl 1 METOAbI; B) pe3yNbTaThl; I) 06CyXaeHue; 1)
3aK/oueHue.

0O630pHble CTaTby JOMXKHbI UMETb CNIEAYIOLLYI0 CTPYKTYpY a) BBe-
LeHue; 6) TEKCT; 1) 3aK/loueHune.

TekcT 0630pHOI CTaTby CleayeT pas3fenaTb Ha COOTBETCTBYOLME
cofepXaHuio cTaTby Nofpasfens.

[JonxeH 6bITb NepeBefileH TEKCT B TabAMUax 1 B pUCyHKax. TekcT
[OMKeH ObITb 11 Ha PYCCKOM, U Ha @aHIIMNCKOM A3bIKax.

BBegeHue

B pa3gene paetca 060CHOBaHME aKTyanbHOCTU UCCIefOBaHUA 1
yeTKo popmynupyeTca Lenb NCCnefoBaHnA.

Martepuanbi n metTogbl

Ha3BaHunA nekapcTBEHHbIX CPEACTB clieayeT N1caTb CO CTPOYHOM
6yKBbl Ha PYCCKOM fi3blKe C 06f3aTeNbHbIM yKa3aHMeM MexayHapon-
HOro HenaTeHTOBaHHOIO Ha3BaHWA, a NPWU ero OTCyTCTBUM — TFPynnu-
POBOYHOIO MM XMMUYECKOrO Ha3BaHWA. MexzyHapogHble HenaTeH-
TOBaHHble Ha3BaHMA (apMaLeBTUYECKUX CyOCTaHUMA U TOProBble
HaVMEHOBAHWNA NeKapCTBEHHbIX CPeACTB HeobXxoanMo odopmMnATb B
cooTBeTCTBUM C [0CyAapCTBEHHBIM PEECTPOM JIEKAPCTBEHHbIX CPefCTB

(grls.rosminzdrav.ru). Mpu onucaHum B paboTe pe3ynbTaToB KIMHUYeC-
KUX 1CCnefjoBaHNn HEO6XOAUMO NMPUBECTM HOMEP U jaTy pa3peLueHus
Ha nposefeHne KNNHUYECKOro NCCnefoBaHNA cornacHo PeecTpy Bbl-
[aHHbIX pa3spelleHunid Ha NpoBefeHVe KIMHUYECKNX WCCIefoBaHUi
neKapCTBEHHbIX NPenapaTos.

Mpu onucaHmn ncrnonbsyembix obLlenabopaTopHbIX PeakTUBOB
cnepyeT NMPUBOAUTbL UX HaVMEHOBaHWeE, KnacC YMCTOTbl, GrpMy-npo-
M3BOAUTENA U CTPaHy MPONCXOXAEHUA [MprMep: X0PUCTOBOLOPOA-
HafA KncnoTta, X.u. (Curma Tek, Poccna)l. Mpu onucannn cneynduueckmnx
MMMOPTHbIX peakTnBoB [NpuMep: 13 Katanora Sigma-Aldrich] Heobxo-
AUMO [JOMONTHNTENBbHO MPUBOANTD KaTanoXHbll HOMep peaKTrBa.

Mpu onucaHnn nccnepyemblX NEKapCTBEHHbIX CPEACTB HeobXo-
AUMO NPUBOAUTL NX TOProBOe HauMeHoBaHue, GUpMy-nponsoanTens,
CTpaHy MPOUCXOXKAEHNSA, CEpUIo 1 CPOK ropHocTy [Mpumep: CuHapa-
HON TabneTkn MPONOHIMPOBAHHOTO AEWCTBUA, MOKPbITble MNAeHoY-
Hol o6osnoukon 4 mr, nponssogcTea ®APMATEH C.A., Tpeuwns, cepus
1100638, cpok rogHocTn go 05.2013].

Mpu onucaHun wncnonb3yembix CTaHAAPTHbIX 06pa3LoB Heob-
XOAUMO MNPUBOAUTL KOMMYECTBEHHOE cofep)KaHue aKTMBHOro Be-
ectBa B CTaHAapTHOM obpasue, ¢upMy-Npov3oAnTeNb, CTpaHy
NPONCXOXAEHNA, CEPUI0 M CPOK FOAHOCTU [Mpumep: pumaHTaavHa
rmppoxnopua, CybcTaHUMA-MOPOLLOK, COAepXKaHWe puUMaHTaavHa
99,9 %, Yxeu3aH Anenoa Kanrio ®apmaveyTtnkan KoJ1ta, Kutaii, cepusa
KY-RH-M20110116, rogeH go 27.01.2016 r.].

Mpu onuncaHMn NCNonb3yemMoro aHanMTUYeCcKoro obopyaoBaHMA
HeobXOAMMO YKa3sblBaTb €ro HasBaHue, ¢GUpPMy-MPOVN3BOAUTENA U
CTpaHy npoucxoxaeHua [npumep: npnbop ana tecta «PactBopeHune»
DT-720 (ERWEKA GmbH, lepmatus)].

Mpu onrcaHum UCNoNb3yeMoro NPOrpaMMHOro obecneyeHns He-
06xoAnMO yKasbiBaTb €ro Ha3BaHuWe, Bepcumio, prpmy-nponssoanTens,
cTpaHy npoucxoxpaeHnsa [npumep: ChemStation (ver. B.04.03), Agilent
Technologies, CLLA].

Mpu nprBegeHnn B paboTe NepBUUHBIX AaHHbIX aHANUTUYECKUX
nccnefoBaHuUii (CNeKTpoB, XpOMaTorpamm, KanmbpoBOUHbIX rpaduKoB)
UX HeobXOAUMO MPVBOAUTL B LIBETE, B MpOC/eXmBaemMom ¢popma-
Te, C YeTKUMM, Pa3bopUMBLIMU NOANMUCAMM OCEN, MUKOB, CNeKTpasb-
HbIX MaKCMYMOB U T. A.). Ha3BaHWA neKapCTBEHHbIX CPEACTB cnepyeT
nrcaTb CO CTPOYHOW BYKBbl Ha PYCCKOM A3blKe C 06A3aTeNIbHbIM YKa-
3aHMeM MeX/lyHapO[HOrO HenaTeHTOBaHHOrO Ha3BaHWsA, a Npw ero oT-
CYTCTBMW — FPYNMMPOBOYHOIO UM XMMUYECKOTO Ha3BaHWA.

Yucnosble faHHble HEOOXOAMMO YKasbiBaTb Ldpamu, B fECATUY-
HbIX APO6AX NCMonb3oBaThb 3anATble. MaTemaTnuecKmne 1 Xxummyeckmne
bopmyrnbl NcaTb YETKO, C yKazaHMeM Ha nonax 6yks andasuta (pyc-
CKUI, NAaTUHCKUIA, TpeYecKnii), a TakKe NPOMUCHBIX N CTPOUHbIX OYKB,
rokasaTeneil cTeneHu, NHAEKCOB. K cTaTbe MOXeT 6bITb MPUSIOKEHO
HeobxogMmoe KonMuecTBo Tabnmy U pucyHKoB. Bce Tabnnupl 1 pucyH-
KU BOMKHbBI MIMETb HOMEP U Ha3BaHWe, TEKCT CTaTby AOJIKEH cofiepKaTb
CCbUIKY Ha HUX.

Pykonucu cTaTeid, B KOTOPbIX NPV AOCTaTOYHOM O6beme SKcrnepu-
MEeHTasIbHbIX AaHHbIX OTCYTCTBYET CTAaTUCTNYECKUI aHaun3, a Takxe He-
KOPPeKTHO MCMOMb30BaHbl WV OMMUCaHbl NPUMeHAeMble CTaTUCTUYe-
CKue MeTofibl, MOTYT ObITb OTK/IOHEHbI peflakLnelt XXypHana.

Heobxogmmo faBaTb onpefeneHne BCEM WUCMONb3yeMbIM CTaTu-
CTUYECKM TEPMUHAM, COKPALLEHNAM 1 CUMBONNYECKUM 0603HauYeHN-
AM. Hanpumep: M - BbibopoyHoe cpefiHee; m — owmnbKa CpefHero; o —
CTaHfapTHoe KBaApaTWYHOE OTKJIOHEHWE; P — BOCTUTHYTbI YPOBEHb
3HaummocTu 1 T.4. Ecnm ucnonb3yetca BbipaxkeHve Tuna M = m, ykasaTtb
obbem Bbl6OpKM n. Ecnm ucnonb3yemble cTaTUCTMYECKME KpUTepum
MMEIOT OrPaHNYeHUA Mo NX NPUMEHEHWIO, YKa3aTb, Kak NpoBepsAnmnch
3TN OrpaHNYeHnA 1 KakoBbl pesynbTaTbl NpoBepok. [pn ncnonbsosa-
HMM NapameTprYecKnX KpUTepres onucbiBaeTca npoLeaypa Nposep-
KU 3aKOHa pacrnpepeneHus (Hanprmep, HOPMasibHOro) U pe3ynbTaThl
3TOWN NPOBEPKMU.

TouHOCTb MpeAcTaBNeHNA Pe3yNibTaTOB pacyeTHbIX MokasaTenen
[O/MKHA COOTBETCTBOBATb TOYHOCTM UCMOMb3yeMbIX METOAOB M3Mepe-
HuA. CpefiH/e BENNYMHBI He creflyeT NPMBOAUTL TOUYHEE, YeM Ha OfVH
[EeCATUYHBIN 3HaK MO CPaBHEHWIO C UCXOAHBIMU AaHHbIMU. PekomeHnpy-
eTcA NPOBOANTL OKPYITIEHNE pe3ynbTaToB (CPeAHUX 1 NMoKasaTenen Ba-
prabenbHOCTN) U3MepeHNa nokasaTena A0 OfVNHAKOBOro Konn4yecTsa
[EeCATUYHBIX 3HAKOB, Tak Kak UX pa3Hoe KONNYeCcTBO MOXKeT ObiTb UH-
TeprnpeTMPOBaHO KaK pa3nnyHasn TOYHOCTb U3MEPEHUIA.

CornacHo coBpeMeHHbIM NpaBuiam, peKoOMeHAyeTCAa BMeCTo Tep-
MVHA «4OCTOBEPHOCTb Pa3fiMUMin» WUCMOMb30BaTb TEPMUH «YPOBEHb
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CTAaTUCTUYECKOM 3HAYMMOCTM PA3NIMUUii». B KaXAOM KOHKPETHOM Chy-
Yyae peKkoMeHAyeTCA yKasblBaTb pakTUUECKYyl0 BENNUYMHY JOCTUTHYTO-
ro YPOBHA 3HAYMMOCTUN P AJ1A UCTIONb3YEMOrO CTaTUCTUYECKOTO Kpui-
Tepus. Ecnu nokasatenb MoxeT 6bITb paccuMTaH pasHbIMKU MeTodaMu
1 OHM OMucaHbl B paboTe, TO CiefyeT yKasaTb, Kakol UMEHHO MeTop
pacueTa nprMeHeH (Hanpumep, ko3dduureHT Koppensauun MUpcoHa,
CnvpmeHa, bricepuanbHbIi U T. N.).

Pe3ynbTaTtbl M 06CyKaAeHNe

B pa3spene B normueckolr nocnefoBaTeNbHOCTU NpeAcTaBAAioT-
CA pe3ynbTaTbl UCCNefoBaHNA B BUAE TEKCTa, Tabnuuy Wam prcyHKOB
(rpadmkm, gnarpammbl). Cnepyet nsberatb NOBTOPEHNA B TEKCTE faH-
HbIX 13 TabnuL, UNN PUCYHKOB. B KauecTBe anbTepHaTMBbI Tabnuuam ¢
60MbLINM YNCOM JaHHbIX UCNonb3ytoTcs rpadukmn. Ha rpadurkax v an-
arpaMmax peKkoMeHyeTcA yKasbiBaTb [JOBEPUTENbHbIA MHTEPBaN 1an
KBajpaTnyHoe oTKNoHeHue. Ha rpadukax ob6s3aTenbHO AOMKHBI ObITb
NOAMNMCU 1 pa3MeTKa OCelt, yKasaHbl eUHNLbI U3MEPEHWIA.

B paspene cneayeT BbIAENUTb HOBbIE 1 BaXKHbIE acMeKTbl pe3ynb-
TaTOB NPOBEAEHHOro UCCef0BaHUA, NPOAHANN3UPOBaTb BO3MOXHbIE
MeXaHU3Mbl UM TONKOBAHMA 3TUX AaHHbBIX, MO BO3MOXXHOCTMW COMOCTa-
BUTb MX C JaHHbIMW OPYrux uccnegosatenein. He cnepgyet noetopATtb
cBefleHUA, yXKe NPUBOAMBLLNECA B pa3fene «BeefieHne», n nogpobHbie
[aHHble U3 pasgena «Pesynbratbl». B 06CyXAEHNE MOXHO BKIIOUMTb
060CHOBaHHble pekoMeHAaLUNUM 1 BO3MOXHOE MPUMEHEHNE NONyYeH-
HbIX Pe3yNbTaTOB B NPEACTOALLMX NCCIIEAOBAHUAX.

B 0630pHbIX CTaTbAX pPeKOMeHAYeTCA Onucatb mMeTonbl U rny6u-
Hy MOWCKa CTaTeil, KpUTEPUN BKIIOUEHNA HaAEHHbIX MaTepUanoB B
0630p.

3aKkniovyeHue

B pa3pene npepctaBnsoTca cbopmynMpoBaHHble B BUAE BbIBO-
[0B pe3ynbTaTbl pelleHna Nnpobnembl, ykasaHHOW B 3arofoBke 1 Lenu
cTaTbu. He cnepyeT ccbinaTbCa Ha He3aBepLUEHHY paboTy. BoiBoabl
paboTbl AOMKHBI MOATBEPXKAATHCA pe3ynbTaTaMu NMPOBEAEHHOrO CTa-
TUCTNYECKOTO aHanu3a, a He HOCWUTb AeKNlapaTUBHbIN XapakTep, oby-
C/IOBNEHHbBIN 06LWMMI MPUHLMNAMMN.

AONOJIHUTEJIbHAA UHOOPMALIUA

KoHgpnukm uHmepecos

YKa3aTb Hanuuume TaK Ha3blBaeMOro KOHGVKTa UHTepecoB, TO
ecTb ycnoBui 1 GaKTOB, CMOCOBHbIX MOBAUATL Ha pe3ynbTaTbl Uccne-
[oBaHUA (Hanpumep, GrHaHCMpPOBaHNE OT 3aUHTepPeCOBaHHbIX UL 1
KOMMaHWI, UX yyacTne B 06Cy>KAeHNMN pe3ynbTaToB NCCefoBaHNA, Ha-
NMCaHUV PYKONMUCU U T. 4.).

Mpy OTCYTCTBMM TaKOBbIX WCMONb30BaTb cCrefyowyo dopmy-
NNPOBKY: «ABTOPbI AEKNApMPYIOT OTCYTCTBME ABHbIX W MOTeHLMasnb-
HbIX KOHQNMKTOB UHTEPECOB, CBA3aHHbIX C NybnuKauuen HacTosLlen
cTaTbu».

McmouHUK puHaHcuposaHus

Heobxogmmo yka3biBaTb MCTOYHUK GUHAHCMPOBAHUA Kak Hayu-
HOI paboTbl, Tak 1 Mpouecca nybnukaumm ctatbu (GoHA, KommMepue-
CKasl UM roCyfapcCTBEeHHas OpraHu3aums, YacTHoe nuuo u ap.). Yka-
3biBaTb pasmep ¢UHaAHCUMpPOBaHMA He Tpebyetca. Mpu oTCyTCTBUM
NCTOYHMKA GUMHAHCMPOBAHWA MCMONb30BaTb Creayolyo GopmMynu-
pOBKY: «KABTOpPbI 3aABNAIOT 06 OTCYTCTBUN GUHAHCMPOBAHUAY.

Coomeemcmaue npuHYUNAam 3muKu

HayuHo-uccnefoBaTtenbckme nNpoeKkTbl C yyacTuem Nogen fOSxK-
Hbl COOTBETCTBOBATb 3TUYECKMM CTaHAApTaM, pa3paboTaHHbIM B COOT-
BETCTBUU C XeNbCMHKCKOW fileKnapaunen BceMmpHon megnmumnHCKon ac-
coumauum «3Tyeckue NPUHLMNbI NPOBeAEHNA HayYHbIX MEANLIMHCKIX
NcCnefoBaHWiA C yyacTMeM YenoBeka» ¢ nonpaBkamu 2000 r. u «Mpa-
BUIAMUN KNMHNYECKOW NPaKTUKK B Poccnitckon Mepepaummny, yTBEpX-
neHHbIMK lMpukasom Munsgpasa PO ot 19.06.2003 r. Ne 266. Bce nu-
La, yyacTBylolme B NCCNeA0BaHNM, AOMKHbI AaTb MHOPMUPOBaHHOE
cornacve Ha yyactue B ucciiefgoBaHuu. [ina nybnukauuy pesynbratos
OpUrMHaNbHON PaboTbl HEOGXOANMO yKa3aTb, MOAMNMUCHIBANIN NN YYacT-
HUKW nccnegoBaHna MHGOPMMpPOBaHHOe cornacue.

HayuHo-uccnefoBaTenbckue nNpoeKTbl, TpedyloLre NCnosib3oBa-
HUA SKCNEPUMEHTANbHBIX XKMBOTHBIX, AOMKHbI BbINONHATLCA C COO/I0-
[eHVeM MPUHLUMOB FYMaHHOCTU, U3NOXEHHbIX B AMpeKTMBax EBpo-
nemnckoro coobuectsa (86/609/EEC) n XenbCUHKCKON AeKnapaymm

B o60oux cniyyasax Heo6xoAMMO yKasaTb, 6bl v MPOTOKON Uccie-
[l0BaHNA 0f06peH 3TUYECKM KOMUTETOM (C MprBeAeHNEM Ha3BaHMA
COOTBETCTBYIOLEN OpraHn3auuy, Homepa NPOTOKOMa M fAaTbl 3acefa-
HUA KOMUTETA).

bnazodapHocmu

Bce uneHbl KONNEKTMBA, He OTBevalLre KpUTepusM aBTOpPCTBa,
LOMKHBI ObITb MEPEUNCIIEHDI C KX COrNacKa C NoA3aroNoBKom «Bbipa-
XKEHMEe MPU3HATENbHOCTI.

CCbUJIKU B TEKCTE CTATbU

B XypHane npumeHsaeTcA BaHKYBepPCKUii CTUb LIUTUPOBAHUA:
B CNMCKE NNTEPaTYpbl CCbIKN HYMEpYIOTCA B MOPAAKE YNOMUHAHUA B
TeKkcTe (He3aBUCKMMO OT A3blKa, Ha KOTOPOM flaHa paboTa), a He Mo an-
baBuTy. Bibnnorpaduueckme ccobiikn B TeKcTe cTaTby 0603HavaloTCA
undpamu B KBagpaTHbix ckobkax (TOCT P 7.0.5-2008).

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

Kaxpabli HayuHbln $aKT [OSKeH COMpOBOXAATLCA OTAENbHOM
CCbINKOW Ha NCTOYHUK. Ecin B 0gHOM NpepnoXeHnun ynomrHaeTcs He-
CKOMbKO HayuHbIX GpaKTOB, MOCJIE KaXKA0ro 13 HUX CTaBUTCA CCbifKa (He
B KOHLe npefnoxeHus). Npy MHOXeCTBEHHbIX CCbIIKaX OHW JAlOTCA B
nopsagke xpoHonoruu [5-9]. Heobxoanmo ybeamTbca B TOM, U4TO BCe
CCbIIKN, NPUBEAEHHbIE B TEKCTE, MPUCYTCTBYIOT B CMUCKE NUTEPaTypbl
(n HaobopoT).

He cnepyeT ccbinaTbca: Ha HeONyONMKOBaHHbIe CTaTb, Ha JUC-
cepTaumu, a Takxke aBTopedepaTbl AUCCepTaLnii, NpaBuiibHee CCbinatb-
CA Ha CTaTbW, OMyGNMKOBaHHbIE MO MaTepranam AUCCEPTALNOHHbIX
MccrnenoBaHMn.

CnepyeT nsberaTb CCbUIOK Ha Te€3UCbl U CTaTbl U3 COOPHUKOB
TPYZOB 1 MaTepuanoB KOHbepeHLMiA, MOCKONbKY UX Ha3BaHWsA No Tpe-
60BaHMI0 3apybexxHbIX 6a3 JaHHbIX JONMXKHbI ObITb NepeBefeHbl Ha
AQHMMNCKNIA A3bIK. Elle He ony6nMKoBaHHbIE, HO NPUHATbIE K NeyaTtu
CTaTby YKa3blBalOTCA «B MeyaTu» Un <roTOBUTCSA K BbIXOAY», C flobaBne-
HMEeM MUCbMEHHOTO pa3pelleHns aBTopa N U3faTenbCTBa.

Heponyctumo camouutTupoBaHue, Kpome ClyyaeB, Korga 3To
Heobxofumo (B 0630pe nuTepatypbl He 6onee 3-5 CCbINOK).

LokymeHTbl (MprKasbl, FTOCTbl, MeAnKo-caHMTapHbIe NpaBuna, me-
TOAMYECKME YKa3aHUsA, MONOXKEHNA, NOCTAHOBNEHNSA, CaHUTapPHO-3MK-
LeMnonornyeckne npasuia, HOPMaTuBbl, GefepanbHble 3aKOHbI) HY -
HO YKa3blBaTb B CKOOKax B TeKCTe.

CMNCOK JINTEPATYPbI

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

Bubnuorpadurueckme cnmMckn coctaBnaloTCcA C yyeToM «EfMHbIX
TpeboBaHW1 K PyKONUCAM, NPeACTaBAAeMbiM B BMOMeAVLIMHCKIE Xy p-
Hanb» MeXXayHapoAHOro KoMmTeTa peAakTopoB MeANLIMHCKIX XKy pPHa-
nos (Uniform Requirements for Manuscripts Submitted to Biomedical
Journals). NpaBunbHOe onMcaHne UCNONb3yeMbIX NCTOYHMKOB B CMK-
cKax nuTepaTypbl ABAAETCA 3a0roM TOro, YTo UuTupyemas nybnvka-
unA GyaeT yuTeHa npu OLUeHKe Hay4HOW AeATEeNbHOCTY ee aBTOpOB U
opraHu3auuii, rae oHy paboTaioT.

YuutbiBasa TpebOBaHWA MEXAYHAPOAHbIX CUCTEM LMTMPOBaHUA,
6nbnmorpaduryeckne CNUCKM BXOAAT B aHMNOA3bIYHbIA OGNOK CTaTbu
1, COOTBETCTBEHHO, AO/MKHbI [aBaTbCA He TONbKO Ha A3blKe OPUrMHa-
na, HO 1 B POMaHCKoM andasuTe (naTuHcKummn byksamu). MosTomy aB-
TOPbI CTaTel JOMKHbI NPeACTaBAATb aHIOA3bIYHbIE UCTOYHMKM NaTu-
HULEN, @ PYyCCKOA3bIYHbIE — KUPWUULEA 1 B POMAHCKOM andasute.
TpaHcnMTepUpYOTCA GamMuanM aBTOPOB M PYCCKOA3bIUHbIE Ha3BaHWA
NCTOYHWKOB (BblgenAaeTca KypcvmeoMm). lNepeBofAaTca Ha aHrMUNCKUN
A3bIK Ha3BaHWA CTaTel, MOHorpaduii, COOPHNKOB CTaTel, KOHpepeH-
LMiA C yKasaHveM Nocne BbIXOAHbIX AaHHbIX A3blKa NCTOYHMKa (In Russ.).
Ha3BaHue pycckoasbluHbix )XypHanos B REFERENCES paetca B mpaHc-
Jlumepayuu, 3amem cmasumcs 3HaK = u 0aemca aHesulickoe Ha3eaHue
XypHAna (He Hy>KHO CaMOCTOATENbHO MepPeBOAUTb PYCCKOe Ha3BaHue
XKypHasna Ha aHTIMACKMI A3bIK, MOXKHO YKasaTb JILLb Ty BEPCUIO Ha3Ba-
HMA Ha aHINNIACKOM A3bIKe, KOTOPas, Kak MPaBuIo, MMEeeTCA Ha aHrnon-
3bIYHOM CaliTe 3TOro XypHana. Ecnv e ee HeT, MOXXHO OrpaHMYnTbCA
TpaHcuTepauuen).

TexHONOrMA NOArOTOBKM OMMUCAHMWA C UCMOJSIb30BaHNEM CUCTEMbI
aBTOMaTMYeCcKoW TpaHCiMTepauunm 1 nepeBofunka Ha cante http:/
www.translit.ru
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1. BonTtu Ha caiiT translit.ru. B okowike «BapuraHTbI» BbIOpaTb cuctemy
TpaHcnutepaunn BGN (Board of Geographic Names). BctaButb B
cneyuanbHoe none OXO aBTOPOB, Ha3BaHKeE N3aHNA Ha PYCCKOM
A3bIKE U HaXkaTb KHOMKY «B TPAHC/IUT».

2.  KonupoBaTb TpaHC/IUTEPMPOBAHHbIN TEKCT B
CMUCOK.

3. MepeBecTn ¢ nomolbio nepesopynka Google Ha3BaHMe KHWrK,
CTaTbW Ha aHMUACKWI A3bIK, NePeHeCTH ero B roTOBALWMIACA CNn-
cok. MepeBop, 6e3ycnoBHO, TpebyeT peaakTVPOBaHWA, NOITOMY
AaHHYI0 YacTb HEOOXOAMMO rOTOBUTb YeNOBEKY, MOHMMaloLeMy
AHMIMNCKNI A3bIK.

4. O6bepnHUTb TpaHCAUTEpMpyeMoe U MNepeBOAHOEe OMNuCaHus,
opopmMnAA B COOTBETCTBUM C NPUHATHIMY NpaBuiaMu.

5. B KoHLUe onncaHua B KPYrbix CKoOKax yKa3sbiBaeTtcs (In Russ.).

roToBAWMIACA

O6pazsey oghopmieHUs cnucka aumepamypel

Jiutepartypa/References

1.Jlntepatypa

HacbipoBa P. @,, iBaHoB M. B, HesHaHoB H. I. BBegeHue B ncuxodap-
MakoreHeTuky. CM6.: Usgatenbckuin ueHtp CM6 HAMHW 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. TlporHocTnyeckoe 3HauyeHue sKcnpeccun p53 y
60MbHbIX C PAHHUMMN CTAAUAMU HEMENKOKNETOUHOIO paKa fierkoro. OH-
konoaus. 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., LWoxwuH W. E., Meg-
Beges 0. B., ManaweHko E. A. CpaBHUTENbHbIN aHaNM3 METOAOB ornpe-
feneHna MNOAJSIMHHOCTM Cy6CTaHUMU-NOPOLWOK «[anapruH». Paspa-
60mka u pecucmpayus nekapcmeeHHoix cpedcma. 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. Jiutepartypa/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 ..

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 6mbnunorpadpnueckom onnmcaHnm Ka>kaoro UCTOUYHMKA [OJIXK-
Hbl 6bITb NpeacTaBneHbl BCE ABTOPbIl. Cnivcok nutepaTypbl JOMXKeH
cooTBeTCcTBOBaTb dopmarty, pekomeHayemomy AMeprKaHckol Hauwmo-
HanbHou OpraHusauuen no NMHdopmMaLmoHHbIM cTaHaapTam (National
Information Standards Organisation — NISO), npuHAaTomy National
Library of Medicine (NLM) nns 6a3 gaHHbix (Library’s MEDLINE/PubMed
database) NLM: http://www. nim.nih.gov/citingmedicine.

Ha3BaHua nepuogunuecknx nsgaHnin MoryT 6blTb HanUCaHbl B CO-
KpalleHHoON ¢opmMe B COOTBETCTBMM C KaTaJloroM Ha3BaHuii 6a3bl
naHHbIx MedLine (NLM Catalog). O6bluHO 3Ta dopma HanmcaHusa ca-
MOCTOATENbHO NPUHMMAETCA N3LaHNEM; €€ MOXKHO Y3HaTb Ha canTe u3-
faTenbcTBa NMbo B cnncke abbpesumaTyp Index Medicus. Ecniv xypHan
He nHAekcupyetca B MedLine, Heob6xoMMO yKa3biBaTb €ro NoJIHoe Ha-
3BaHMe. Ha3BaHWA oTeueCcTBEHHbIX XXYPHANOB COKpallaTb Henb3sA. He-
[OMNYCTYMO COKpallaTb Ha3BaHMe CTaTby.

Bn6nuorpadpuyeckne craHgapTbl ONMCAHUA LUTMPYEMbIX
ny6nunkauui

Monozpacpuu

BbixofiHble AaHHble YKa3blBalOTCA B Clefylowei nocnefoBatesb-
HocTu: ammAnA U UHULManbl aBTopa (aBTOPOB), Ha3BaHWe MOHOrpa-
¢umn (MonHOCTbIO pacKkpbiBas BCe C0OBa), HOMep MOBTOPHOrO M3pa-

HUA, MECTO U3faHuA (ropoa), N3[aTenbCTBO, FOA N3LaHUs, KONMYeCTBO
cTpaHuL,.

O6pasey opopmneHus

[ina pycckosA3bIYHbIX UCMOYHUKO8

JNntepartypa

CokonoBa [.H. TotanoBa B.b. KnuHuko-natoreHeTnuyeckmne
acnekTbl A3BeHHOW 6onesHu xenygka. 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.).

J1na aH2n0a3614HbIX UCMOYHUKO8

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

Cmames u3 xypHana

BbixofHble faHHble YKa3blBaloTCA B clieayloleil nociefoBaTenb-
HocTu: aBTOp(bl) (Pammnnum 1 MHMLManNbI Bcex aBTOpoB). HasBaHme cTa-
Tbu. Ha3BaHme XypHana (KypcmBom). [of; Tom (B CKOGKax HOMep Xyp-
Hana): undpbl NepBo 1 NOCNefHeN CTpaHuL,.

O6pasey opopmneHus

114 pycckosA3bIYHbIX UCMOYHUKO8

JNintepartypa

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

[11a aH2n0A3bI4HbIX 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 6mubnuorpadpuyeckoro onmcaHuAa MaTepuanos
KoHdepeHywmii: http://www.ncbi.nlm.nih.gov/books/NBK7272/

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

BapuaHTbl 6u6nuorpaduyeckoro onmcaHusa pecypcoB ypaa-
neHHoro pgocryna: http://www.ncbi.nlm.nih.gov/books/NBK7274/

TABJINLbI U PUCYHKUN

Tabnvubl 1 PUCYHKU BOMKHbI ObITb MPeACTaBneHbl Ha PYCCKOM 1
AHINNACKOM A3blKaX.

Ta6bnuupbl

Tabnvubl cnepgyeT nomewaTb B TEKCT CTaTbyl, OHY AOJIKHbI METb
HYMepPOBaHHbIN 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
oy6nmpoBaTb NpeAcTaBeHHYI0 B HeM MHPOpMaLuio.

CcbInKm Ha TabnuLbl B TeKcTe 0b6a3aTeNbHbl. [11A CHOCKM NpUMeHs-
eTcA cumon *. Ecnn ncnonb3aytoTca fAaHHble 13 APYroro ony6imKoBaH-
HOro MU Heomny6IMKOBaHHOIO UCTOYHNKA, JOMKHO ObITb MOMHOCTBIO
npuBeAeHO ero Has3BaHue.

PucyHkn

Bce pucyHkn (guarpammbl, poTtorpadun) Hymepytotca. B Tekcte
[OMKHa ObITb CCbISIKa Ha COOTBETCTBYIOLLMI PUCYHOK.

Kaxablii pUCYHOK AOMXeH COMpOBOXAATbCA MOAPUCYHOUHOW
NMOAMUCHIO Ha PYCCKOM W aHTIMACKOM fA3blKax. B nogpuncyHouHbIx noa-
NUCAX He AOMKHO ObITb abbpeBraTyp. BHyTprprcyHouHble 0603Have-
HVA NOANUCHIBAIOTCA LndpaMm Unv NaTUHCKMMM ByKBamu.

Ecnu pricyHKn paHee yxxe ny6nmkoBanucb, HEO6XOAUMO yKa3aTb
OPWIMHAMbHbIA NCTOYHMK, NPeACTaBUTb NMMCbMEHHOE paspeLleHre Ha
MX BOCMPOV3BefjeHe OT AepxaTensa npas Ha nybnvkaumio.

CnncoK MOAPUCYHOUHBIX MOAMMCEN Ha PYCCKOM W aHIMUIACKOM
A3bIKax pa3MeLLaeTcsa B KOHLIe CTaTby.

PricyHkn npepctaBnsaioTca otaenbHbiMy dainamm B dopmarte *tif,
*jpg, *cdr, *ai. c pa3peLeHnem He meHee 300 dpi.

Kaxpabii paiin nmenyeTca no ¢pammununy NnepBoro aBTopa U Home-

py p1CyHKa.
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UHnpopmayuoHHsbIlU pecypc

Qapmayeemu4deckuu XypHan
«Pa3zpabomka u pecucmpayus 1eKapcmeeHHbIX cpedcme»

Hawa ayoumopus:

Cpean Hawux ynTaTenen cneynanncTol N pykoBoautTenn otaenoB paspabotkn J1C,
KOHTponsa n obecrneyeHna KauecTBa, cneymanuctol no KU, KU, otaenos perncrtpaunu,
COTPYAHMKU aHaNUTMUYeCKnX Nnabopatopuin, TEXHONOMA, UHXEHepPbI, a TakXe Ton-me-
HeI>KMeHT GpapMaLLeBTUUYECKNX KOMMNAHWUIA.

Pazoenvl xxypHana:

=) [Tonck 1 pa3paboTka HOBbIX =) [IOKNMHNYECKIME 1 KITIMHUYECKME
fleKapCTBEHHbIX CPeACTB. nccnefoBaHuA.

m)p DapMaLieBTMYECKan TEXHONOIUA. mm)p PerynatopHble BONPOCHI.

mm)p MeToAbl aHaNN3a NeKaPCTBEHHbIX
CpeacTs.

AyguTtopua 10 000+ MapTHep KntoyeBbIX
Hac uutatot Poccusa, CHI MepOnpUATUIA OTPaC/n

MepnoanYHOCTb BbIXOAA PacnpocTpaHseTcs
XXypHana 4 pa3a B rop 6ecnnatHo
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Hay4HO-| npOUSBOBCmBeHHbIU XKypHan

PPJ'IC

pa3paboTka 1 perncrtpauus
NeKapCTBEHHbIX CPeACTB

XypHan sensemca Open Access uzdaHuem co c80600HbIM 6ecniamHbIM 00CMYyNoOM K HAy4YHbIM
mpyOoam yuyeHsix, C KOMmopbIMU HUmamesib MoXem 03HAKOMUMbCA 8 UHMepHeme.

XypHan npedHazHaveH 014 papmayesmudeckux npednpuamud-npouzgooumerieli U Ux COMpyOHUKO8
u3 omoesios paspabomku, KOHMPOJIA Ka4ecmaad, pe2ucmpayuu, Npou3eoo0cmaa U pa3sumus; CompyoHu-
Ko8 71abopamopHbIX UeHMpPo8, KOHMPAKMHO-UCC1e008amMebCKUX Op2dHU3ayuli, Hay4Hbix U 0bpa3osa-
meJlbHbIX y4pexx0eHud.

OcHogHble nNAMb memMamuyecKux pasoesios XypHana «Paspabomka u pesucmpauyus s1ekapcmeeHHbIX
cpedcma» 8K/I0HYAOM YUKJT pa3eumus JieKapcmeeHHo20 cpedcmad om e20 co30aHus 00 NoJTy4YeHUs pe-
2UCMpAayuoHHO20 y0OCMosepeHuUs.

HaumeHoeaHue u codepi<aHue Hay4Hbix pabom, ny6/1uKkyemsix 8 XXypHane «Paspabomka u pezucmpayus ne-
KapcmeeHHbIX cpedcme», coomeemcmeayem ompacisam HayKu:

v 3.3.6. Dapmakonorus, KnnHuyeckas Gpapmakosnornsa (MeguLmMHCK1e Hayku, apMalieBTUUecKe HayKiu,
6rionornyeckme Hayku).

v/ 3.4.1. MpombllwneHHas papmaLia 1 TEXHONOMMA NoyUYeHUs NeKapcTs (GapMaLieBTMUecKe HayKu).
v 3.4.2. DapmaLieBTUYeCKan XUMus, papMakorHo3ns (bapmaLieBTUecKme HayKn).

XypHan uHOekcupyemcs e sedyu ux Hay4HoIx 6azax:

v’ Scopus (Q3).

v" Poccuiicknii nHpekc HayuHoro yuTtnpoBaHua (PUHL).

v’ Bbicluas aTTectaymoHHas komuccns (BAK).

v’ A takxe BUHUTW, Akagemuns Google (Google Scholar), COLINOHET, Base, PI'B, Lens.

Uzdamenwbckue ycnyeu:
AHrannckni nepesop craten CneuvanbHbIf BbINYCK XypHana
» Ycnyra KOMMIeKCHoro nepesoja. » Mpw 3aKmoYeHnn AOroBopa COTPYAHUYECTBA BO3MOXKHA
> [pon3BOACTBO aHIOA3bIYHOIA ny6arKaLmm cneuranbHOro BbiMycKa XypHarna.
CTaTbyl, BKJIIOYaloLLee BepCTKy CneuunanbHbIA  BbIMYCK, MOCBALWEHHbIN 10-netuto  LIKTT
11 HayuUHbIi NepeBop. «AHanuTnyeckni UeHTp OIBOY BO CIIX®Y MwuH3gpasa

Poccumn», 6bin BbinyLieH Homepom Tom 10, N2 4 (2021).

)KypHan ABJIAETCA Open Access 13gaHnem co CBO60,E|,HbIM 6ecnnaTHbIM OocTtyrnom
K'Hay4YHbIM TPy4adM YUeEHbIX, C KOTOPbIMW YATaTENIb MOXKET O3HAKOMUTBbCA B UHTEPHETE.

Drug Development and
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OcHoBaTeflb »KypHana 1 raBHbl pefak-
S|R 2024 S TOp — &. dapM. H., reHepasbHblil AVPeKTop
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- CiteScore
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