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Xponom O. C. BukopucrtanHs pocivH poauHu Ranunculaceae ms
OTpuMaHHS OiOJIOTIYHO AaKTHMBHHX pEYOBMH B cucTemi In  Vitro. —
Kgamidikariitna npaiist Ha mpaBax pyKoOIUCY.

Huceprariist Ha 3100yTTS HAYKOBOT'O CTYIGHs JoKTopa dimocodii 3a
cnemianbHicTIO 226 - @apmariisa, npomucioBa dapmanis. — HamionanbHui
yHiBepcHUTET «JIbBIBChKA MOJiTeXHIKaY, JIbBIB, 2021.

HMucepraitiiiny poOOTy NPUCBSIYECHO OJEPKAHHIO KAIIOCHUX OlomMac 3
BBEJICHUX B KyJbTypy In vitro Anemone nemorosa L., Delphinium elatum L.,
Pulsatilla alba Reichenb., ix ¢iToxiMiYHOMY IOCIII)KCHHIO Ta BCTAHOBJICHHIO
ix (hapMaKOJIOT1YHOI AKTUBHOCTI.

AHani3 HayKOBUX IMyOJIIKalii J03BOJMB BUSABUTH, IO POCIMHU POJUHH
Ranunculaceae, 3okpema Anemone nemorosa L., Delphinium elatum L.,
Pulsatilla alba Reichenb. (Pulsatilla scherfelii) mictsaTh 3HauHy KiTBKIiCTH
010JI0TIYHO AKTUBHUX PEYOBHH, MAIOTh YMCEIbHI (PapMaKoJIOTIuHI aKTUBHOCTI,
3l1aBHa BUKOPUCTOBYIOTHCSI Yy HaApOJHIM MEIUIMHI 1 € TEepPCHEeKTUBHOIO
CUPOBHMHOIO Uisi BUpOOHMITBAa (ditonpenapariB. OgHaK, L€ PIAKICHI BUIU
JTKApCbKUX POCIHH, 3alacd pOCIMHHOI CHPOBHHU € OOMEXeHi, 1 Ha
YKpaiHCbKOMY pHUHKY Jikapcbkux 3aco0iB (JI3) Ha ocHOBI cupoBuHu A.
nemorosa L., D. elatum L. ta P. alba Reichenb. BimcytHi. AnbTepHaTHBHUM
JDKEpesioM ofiepXaHHs OiloMacu Ta MPOAyKOBaHUX UMM pociauHamu BAP e
KyJIbTUBYBaHHS B YMOBax IN Vitro. BukopucTanHs MeTOIy KIITHHHUX KYJIbTYP
7A€ MOXJIMBICTH PETYJIOBATH TMPOIEC HAKONMUYEHHS KAIIOCHOI Olomacu,
ONTHUMI3yBaTH YMOBHU BHPOIIYBaHHS 3 METOIO 30UIBIIEHHS KIJIBKOCTI I[1IJIbOBOTO
NPOAYKTY, & TaKOX CTaHAAPTU3YBaTH CKIaJ SK JIKApChbKOI CUPOBUHH, TaK i
roToBux (hiTONpenaparis.

Brepure mns pocnuu poamuu Ranunculaceae: Anemone nemorosa L.,
Delphinium elatum L. ta Pulsatilla alba Reichenb. po3po6ieno Ta HaykoBo

0OTrpyHTOBaHO O10TEXHOJIOTIUHI MiTX0AH 110 oAepxkaHHsI BAP B cuctemi in vitro.



[ligibpano  cTepumi3yro4i  areHTH i MaKCUMaJbHOTO  OJEp>KaHHS
KUTTE3TATHUX EKCIUIAHTIB. BHUBYEHO BIIUB pEryNsSITOPIB POCTYy HA PICT
KaJIFOCHOT 010MacH, BCTAHOBJICHO YMOBHU KYJIbTHBYBAHHS JIJIsl KOSKHOT POCIIMHU 3
HaWBHINMM BUXOJIOM KaJIOCHOI OiomacH, miaiOpaHo cxeMu crpatudikaitii Ta
CTepuJii3allii, peryjJsaTopu pocTy Ta iX KoHuUeHTpallo, orpumano Kb 3
KOPEHEBHUX, JIMCTKOBUX, CTEOJOBHX, UEPEIIKOBUX  eKCIUIaHTiB. [lpum
JOCIKEHHI KyJIBbTHBYBaHHs B IN Vitro Anemone nemorosa L. BcTaHoBIIEHO,
10 ONTUMAJILHUM CEPEIOBUIIEM JIJIsl KYJIbTUBYBAHHS € KUBUILHE CEPEOBUIIIC
Mypacure-Ckyra (MC) 3 1,0 mr/n IOK, 0,2 mr/n HOK, 0,1 mr/n 2,4-J1 1 0,5
mr/n K. TpuBanmicts KynbTuByBaHHS 42 nobu mpu Ttemmeparypi 23 °C Ta
dotonepioni 16/8 (cBitio/TempsiBa). BcTaHOBIIEHO, MO0 MOPUPICT KaITKOCHOI
O0lomMacHu CTaHOBHUTH 35 I' CyXOi PEYOBHHM Ha | J1 JKMBWJIBHOTO CEpEIOBUIIA HA
42 noOy kynbruByBaHHS. [lpupict KamocHOi Olomacu 3ajexaB  BiJ
CHIBBIAHOIIEHHS 1 KOHLEHTpALli peryjasaTopiB pocTy Ta TUIY eKcImaHTy. [lpu
JaocaimkenHl KynpTuByBaHHs In Vitro Delphinium elatum L. BctanoBieno, mio
ONITUMAJILHUM CEPEIOBHUIIEM JIJIsl KyJIbTUBYBAHHS € KUBHIIbHE cepenoBuiie MC
3 nmompaBanHsiMm 1,0 mr/m BAIL, 0,2 mr/n HOK 1 0,5 mr/n K. Tpusanicts
KynbTHBYBaHHs ckiagae 50 mi6 mpu Temmepatypi 25°C 1 ¢oronepiomi 16/8
(cBiTno/TempsBa), ocBitiienHi 2000 5k 1 BigHOCHIM Bosiorocti 70%. Ilpupict
KalltfocHOi Olomacu ckiagae 94 r cyxoi peyoBMHHM Ha | 1 >KUBWIBHOTO
cepenopuimna. Ilpu orpumanui kamrocHoi Oiomacu Pulsatilla alba Reichenb
ONITUMAJIFHUM JIJIS1 KyJbTUBYBaHHS € KUBUIIbHE cepenouiiie MC 3 nogaBaHHIM
perymnstopiB pocty — 4,0 mr/m HOK 1 1,0 mr/n K. TpuBamicts KyIbTUBYBaHHS
cknagae 40 gi6 npu temmnepatypi 25°C Ta 16 ronunHomy ¢oTtomnepioai 16/8
(citio/TempsiBa). Ilpupict GioMacu ckiamae 68 T Cyxoi pedyoBMHH Ha 1 1
KUBUIBHOTO cepenoBuia Ha 40 100y KynbTUBYBaHHsA. PicT kamtocHoi 6Giomacu
3aJIe’KaB BiJ CIIBBIJHOIIECHHS Ta KOHILIEHTpAlli PEryjisiTOpiB POCTY Ta THUILY

EKCIUIaHTYy.



Briepiiie BcTaHOBJIEH! onTUMalTbHI yMOBH BHIUIeHHs KoMiuiekcy BAP 3 Kb
pocaunu poaunu Ranunculaceae: Anemone nemorosa L., Delphinium elatum
L. Ta Pulsatilla alba Reichenb.

BceranoBieHo onTUMallbHI YMOBH ofiepkaHHs ekcTpakTiB 3 JIPC (TpaBm)
ta Kb Anemone nemorosa L., a came: moapiOHEHHS 0 PO3MIpPIB YaCTHHOK
cupoBunu 1-2 MM, sk mist Kb, tak 1 nus JIPC, ekcrparyBanus 40% cnuptom
eTWIOBUM TIpOTAroM 90 xB B K001 31 3BOPOTHIM XOJIOAWIHBHUKOM Ha BOJSHOMY
HarpiBayi IpH CIIBBIAHOIIEHHI M1 CHPOBHHOIO Ta ekcTparentoM 1:20. 3a mux
yMoB BMicT ekctparoBanux BAP 3 JIPC cranoBuB 15,81+0,98 %, 3 Kb -
15,83+0,92 % cranoBuB 4,62+0,06 %; nomidenonis 3 JIPC - 4,62+0,6 %, 3 Kb
- 4,61+ 0,08 % y nepepaxyHKy Ha CyXy PEYOBHUHY.

BuOpaHno HacTymHi ONTHMallbHI YMOBH OJEp:KaHHsS eKcTpakTiB 3 JIPC
(rpaBu) Ta Kb Delphinium elatum L.: moapiOHEHHS CHUPOBUHH 10 PO3MIpiB
gacTrHOK 1-2 mm g JIPC Ta 2-3 mm ms Kb, excrparyBanns 40% etunoBum
CIUPTOM Yy KOJO1 31 3BOPOTHIM XOJOJWIBHUKOM Ha BOJSHOMY HarpiBadyi
npotsiroM 90 XB MpH CHIBBIIHOUIEHHI M) CUPOBHHOIO Ta eKcTpareHTom 1:20.
3a nux ymoB BMmicT ekctparoBanux BAP 3 JIPC cranosus 11,81+0,38 %, 3 Kb -
11,83+0,62 %; nomipenoni 3 JIPC - 4,52+0,06 %, 3 Kb - 4,51+0,08 % y
nepepaxyHKy Ha CyXy peUOBHHY.

BcTraHoBieHO HACTYIHI ONTHUMAajibHI YMOBH OJEp>KaHHS EKCTPaKTIB 3
JIPC (tpaBu) Ta Kb Pulsatilla alba Reichenb.: mompiOHeHHsSI CHPOBHHH [0
po3MmipiB yacTtuHOK 1-2 mMm s JIPC 1 3-5 mm gy Kb, ekctparyBanusa 70%
€TWIOBHM CIUPTOM B KOJO1 31 3BOPOTHIM XOJIOAMJIBHUKOM Ha BOJSTHOMY
HarpiBadi mnpoTsroM 120 XB. MpW CHIBBIAHOIIEHHI MK CHPOBHHOIO Ta
ekcTparentoM 1:10. 3a nux ymoB BMicT ekctparoBanux BAP 3 JIPC cranoBuB
8,04 £ 0,07 %, 3 Kb - 8,01 £ 0,27 %; noxipenonis 3 JIPC - 2,66 + 0,01 %, 3 Kb
- 2,68+ 0,19 % y nepepaxyHKy Ha CyXy pEUOBHUHY.

B ekcrpakrax 3 Anemone nemorosa L. Delphinium elatum L. Pulsatilla

alba Reichenb. BcraHoBneHo HasiBHICTH (DEHONBHHX CHOJYK: (hraBOHOINIB,



OyOMJIBHUX PEYOBHMH, TiAPOKCUKOPUYHUX KHUCJIOT, TIAPOXIHOH MOXITHUX,
ankanoinis, antoianis; Lli cnomyku npucytHi gk B exkcrpakrax 3 JIPC, tak 1 B
ekctpakrax 3 Kb.

Bu3zHaueHo aHANMITUYHUMH METOJAMHU y 3pa3KkaxX EKCTPaKTIB CyMapHUMN
BMICT (heHONMBbHUX croayk: 1,2289+0,01 mr/mn y JIPC 11,2186+ 0,02 Mr/min y
Kb A. nemorosa L., 2,62304+0,02 mr/ma y JIPC 1 2,4478+0,01 mr/mMn y Kb D.
elatum L., 4,4631+0,02 mr/mn y JIPC 1 4,2502+0,01 mr/man y Kb P. alba
Reichenb.; BmicT daaBonoigis: 0,0350+0,01 mr/ma y JIPC 1 0,0324+0,02 mr/mi
y Kb A. nemorosa L., 2,0389+ 0,01 y JIPC i1 1,9883+ 0,02 y Kb D. elatum L.,
3,7603+0,02 mr/mn y JIPC 1 3,4785+0,02 mr/mit y Kb P. alba Reichenb.; Bmict
nyounbHuX pedoBuH: 1,46+ 0,02% y JIPC 1 1,50+ 0,02% y Kb A. nemorosa L.,
3,28+0,02% y JIPC i 3,16+£0,03% y Kb D. elatum L., 2,04+0,02%% y JIPC i
2,00+0,02% y Kb P. alba Reichenb.; cymapHuii BMiCT TiIpOKCUKOPUYHHUX:
1,71+0,02% y JIPC 1 1,69+ 0,02% y Kb A. nemorosa L., 2,06+0,02% y JIPC i
2,09+ 0,03% y Kb D. elatum L., 3,09+0,02% y JIPC i 2,98+0,02% y Kb P. alba
Reichenb.; cymapuuii BMmicT rigpoxiHonnoximaux: 0,47+£0,02% y JIPC i
0,45+0,02% y Kb A. nemorosa L., 1,71+ 0,02% y JIPC i 1,68+0,02% y Kb D.
elatum L., 0,96+0,02% y JIPC i 0,91+£0,02% y Kb P. alba Reichenb.; smict
antouiani 0,032+0,02% y JIPC i 0,029+0,02% y Kb A. nemorosa L., 0,050+
0,02% y JIPC i 0,043+0,03% y Kb D. elatum L., 0,024+0,02% y JIPC i 0,022+
0,02% y Kb P. alba Reichenb.

[IpoBeneHO TOPIBHSUIBHUN aHami3 BMICTY (DEHONBHUX CIHOIYK ¥y
ekctpaktax Kb ta JIPC metomamu I'PX, BEPX Ta THIX. 3a pe3ynbraTamu
TIIX B excrpaktax JIPC i Kb A. nemorosa L., D. elatum L., P. alba Reichenb.
inenTudikoBanl B ekctpakTax Kb crofyku € TakuMH K, SIK CHOJIYKH B €KCTpaKTax
JIPC. Merogom BEPX y ekcrpaktax Kb ta JIPC BH3HAau€HO MOpPaKTUYHO
PIBHOLIHHUNA SIKICHUM 1 KIJTBKICHUM BMICT CIOJYK (DEHOJIBHOTO XapakTepy, 1110
MOTEHIIHO 703BoJsie BBakaT Kb anbTepHAaTHBHOIO CUPOBUHOIO JUIS OCPKaHHS

BAP.



JlocmikeHo KOMIIOHEHTHUI CKial JeTkuX ¢pakiii ekcrpakrtiB JIPC Ta
Kb A. nemorosa L., D. elatum L., P. alba Reichenb. ta mposemeno ix
MOPIBHSUIbHUY aHami3. BmicT BusBieHux pedoBuH B ekctpakrtax Kb Anemone
nemorosa L. (imentudikoBano 32 cnonyku: mapagiHOBI BYTJIEBOJHI, €CTEpH,
NbJETIIN KUPHUX KHUCIOT Ta TEPHEHU) € JOCTaTHIM Ta MPaKTUYHO
piBHOIIIHHUM 3 BMicToM BusBiIeHuUX BAP B excrpakrax JIPC, mo mo3Bosse
Bukopuctanusa Kb sk cupoBunm mis onepkannus bAP. Busnadueni pe4oBuHU B
excrpaktax Kb ta JIPC D. elatum, P. alba € B mocrarHiii KiJIbKOCTi, IPOTE
BIJIPI3HSIOTHCS 38 KOMIIOHEHTHUM CKJIAJOM.

[IpoBeneHO TOPIBHSUIBHUN aHamM3 BMICTY (EHONBHUX CIOIYK ¥y
exctpaktax Kb ta JIPC merongamm BEPX ta THIX. 3a pesynpraramu TIIX B
excrpakrtax JIPC i Kb A.nemorosa, D. elatum, P. alba inentudikosani B
ekcrpaktax Kb cnionyku € Takumu Xk, sk croiayku B ekcrpaktax JIPC. Merogom
BEPX y ekcrpakrax Kb ta JIPC Anemone nemorosa, Delphinium elatum Ta
Pulsatilla alba Bu3HaueHo npakTUYHO PiBHOIIHHUN SKICHUH 1 KIIBKICHUN BMICT
CIONYK (PEHOJLHOTO XapakTepy, M0 TMOTEeHIMHO A03Bosisie BBakatu Kb
AIBTEPHATUBHOIO CUPOBUHOIO JIs oJiepkaHHs bAP.

JlocnipkeHo KOMIIOHEHTHUM CKafa JdeTkuxX (pakiiit ekctpaktiB JIPC ta
Kb A. nemorosa L., D. elatum L., P. alba Reichenb. ta mpoBenmeno ix
nopiBHsUIbHUE aHam3 metoaoMm ['PX. B mocmimkyBanux ekcrpakrax Anemone
nemorosa L. imentudikoBano 32 crnoiyku: mapadiHOBI BYTJIEBOAHI, €CTEpH,
aJIBJICTIIN )KUPHUX KUCIIOT Ta TeprieHu; B ekctpakTax Pulsatilla alba Reichenb.
- imeHTu(dikoBaHO 38 JETKUX CIHOJIYK: BHIII XUPHI KUCIOTHU, €CTEPH >KUPHUX
KHUCJIOT, MOHOLIMKJIIYHI Ta OIUKIIYHI MOHOTEPIEHOIIN, HACUYEH] BYIJIEBOJIHI
(ayikanm), moxiaHi MopgiHy, MOXITHI Tia3ody, OeH3[ia3umiHy, HadTaliHy Ta
TEpIIeHY; B TOCTIKYBaHUX ekcTpakTax Delphinium elatum L. inentrdikoBano
38 JeTKMX CHOJIyK: BUII UPHI KHUCIIOTH, €CTEPHU >KUPHUX KHCIOT, amiiw,
MOHOTEPIICHOIM, HACWYEeHI BYIVIEBOJHI (aJKaHW), TMOXigHI MOpdiHy,

Ha(TaniHy, Tia301y, OCH3/11a3UIIHY Ta HEBEIMKA KIJIbKICTh TeprneHy. BusHaueHi



pedoBuHH y ckiai etkux ¢pakmiii Kb ta JIPC A. nemorosa L., D. elatum L.,
P. alba Reichenb. € B gocratHiii KiIbKOCTI, MPOTE BIAPI3HAIOTHCS 3a
KOMITOHEHTHUM CKJIaJIOM.

Pesynbratu JOCHIIKEHHS TOCTPOi TOKCHYHOCTI €KCTPAKTIB POCIMHHOI
CHUpOBUHHU 1 KamocHoi Oiomacu A. nemorosa L., D. elatum L., P. alba
Reichenb. cBiguaTe mpo BiACYTHICTH OyIb-SIKUX TOKCHYHHUX IMPOSIBIB TIPU
BHYTPIITHBOIIUTYHKOBOMY BBeAeHHI B go3ax 5000, 10000 ta 15000 mr/kr Ha
OUMX IIypax, 0 J03BOJIA€ BigHECTH iX 10 VI Kilacy TOKCHUYHOCTI (BIIHOCHO
HELIKIIJTUBI PEYOBHHH).

Ha migcraBi BuB4YeHHs rematonporektopHoi aii excrpaktiB JIPC 1 Kb
A.nemorosa, D. elatum, P. alba B ekcnepumentax in Vivo Ha Mojemi
TETPaxJIOPMETAHOBOTO TOCTPOTO TOKCHYHOTO TemaTo3y BCTAHOBIEHO IO
ekctpaktu  A-2, A-21, D-2, D-21, D-3, D-31 wne mnposBuiu
renaToNMpOTEKTOPHOTO e(eKTy, Toi K, eKkcTpaktu A-3, A-31, C-2, C-21, C-3,
C-31 BUSABIISIIM MOMIPHI FeNaTONMPOTEKTOPHI BJACTUBOCTI Ta YACTKOBO CIIPHSIIH
HopMamizamii GyHKIiT mediHku 1 Moriu O OyTh e(eKTUBHUM B SKOCTI
NpoGIIAKTUYHOTO JIIKAPCHKOTO 3aco0y Il TPUBAJIOrO 3aCTOCYBaHHS TMPU
TOKCUYHUX YPKECHHSIX.

JlocnipkeHo Trirnoa3oTeMiuHy akTUBHICTH ekcTpaktiB Kb 1 JIPC A.
nemorosa L., D. elatum L. ta P. alba Reichenb. Bcranosneno, mo tecroBani
€KCTPAaKTH BOJOJIIOTh BHUPA3HUM JIYPETHYHHM €(PEeKTOM Ta MO3UTHBHHUM
BIJIMBOM Ha BHMBEACHHS 3 OpraHi3My OUIMX HIypiB a30TUCTUX METa0OJIITIB
CEUOBMHU Ta KpeaTuHiHy. [Ipu 3acTocyBaHHI TECTOBaHUX €KCTPAKTIB BIIMIYEHO
JUHAMIKY 70 MOKpaumleHHs (YHKIII HUPOK, IPO IO CBIIYUTH HOpMai3ailis
PIBHIB 10HI30BaHOTO HATPIIO SIK B IJIa3M1 KPOBI TakK 1 c€4i HOCTIAHUX TBAPUH.

Cepen tecroBanux ekcrpaktiB JIPC i Kb P. alba naiikpamuii piBeHb
npoTU3ananbHOi akTUBHOCTI Manu 3pasku C-3 ta C-31, nDOKa3HUKHU
MPUTHIYEHHS 3alalibHOI peakilii skux ctaHoBuiu 27% Ta 26,2% BiAmoOBIIHO,

0 JIEMI0 MOCTymaeThes pedepenc-npenapatam (Ha 10 Tta 17 % ketaHoB Ta



IuKI0(eHaKky HaTpiro, BIAMOBIIHO), IPOTE € JOBOJI XOPOIINM MOKA3HUKOM ISt
POCIMHHUX MPOTHU3aNaIbHUX 3aC001B. 3aI0BUTbHUN PIBEHb aHTUEKCYAATUBHOTO
edekty Takok mposBwIM exkcrpakTh D. elatum L. D-3 Ta D-31, sxi marorh
MOKA3HUKH MPUTHIYEHHS 3ananbHoro nporecy 17,4 ta 17,03% BianmoiaHo.

Bci  pocnmipkyBaHi €KCTpaKTH MarOTh AHTUOKCHAAHTHI BJIACTHUBOCTI,
OCKUIBKHM iX Jisl MPOSIBISUIACH Yy 3HIDKEHHI MapKepiB paauKal MOTJIWHAIBHOT
akTuBHOCTI. [Ipu mpoBeAeHHI OCHIKEHHS AHTUOKCHUIAHTHOI aKTUBHOCTI
€KCTPaKTIB BCTAHOBJIEHO, W0 HaWOUIbITy crTymiHb iHakTuBamii DI
nposBisiioTh 40% cnupToBi excTpaktd  ekctpakTu D. elatum, P. alba Ta
exkcTpakTu A. NEMOroSa BUrOTOBJICHI 3 BUKOpUcTaHHsIM 70% eTtaHomy.

BuBYeHO NPOTUMIKPOOHY Ta NPOTUIPUOKOBY AKTHUBHICTH EKCTPAKTIB
JIPC ta Kb A. nemorosa L., D. elatum L. ta P. alba Reichenb. na 10
pedepeHc-KynbTypax Ta 4 KIHIYHHUX 130J19TaX MIKPOOPTaHi3MiB, BUJIJICHUX BiJ]
Mali€eHTiB 3 1HQEKIisIMA TOB’SI3aHUMHU 3 HaJaHHAM MEIUYHOI JOMOMOTH.
BignoBigHoO 10 KUIBKICHMX IOKA3HHUKIB PE3yJbTATIB JOCIHIKCHHS HaNHO1IbII
BUPAXCHY NMPOTUMIKpOOHY nito nposimim ekctpaktu Kb ta JIPC D. elatum L.
BceranoBiieHo, 110 Kpaily npoTUrpuOKoBy aito nposisuin 70% excrpaktu JIPC
ta Kb D. elatum L. Ta P. alba Reichenb.

BuBueHo 1HriOyrouy 10 JAOCHII)KYBAHMX EKCTPAKTIB Ha arperaiiro
TpoMOoIuTIB. Halikpamuii pe3yiabTaT aHTUTPOMOOTHYHOT aKTUBHOCTI TIOKA3au
exctpaktu A-3, A-31, C-2, C-21, C-3, C-31, sxi npu po3BeAeHHI y 2 pa3u
iHrioyBanmu  AJld-3anexxHy arperaiiro TpPOMOOLIMTIB HE MEHIIE HDK Ha
MOJIOBUHY.

Ha OCHOBI IIPOBEJCHUX (bITOXIMIYHHUX, (bapMaKoIOriYHUX,
OlOTEXHOJIOTIYHUX JIOCHIPKEHh JOBEIEHO MOKJIWBICTP Ta JOLIBHICTD
BukopuctanHs Kb mocmimkyBaHUX BHIIB POCIMH SK PIBHOIIHHOI JIIKAPCHKOI
CUPOBHHHU.

3MiMCHEHO CTaHIAPTHU3AINI0 OJIEP’)KAaHUX KATIOCHUX OloMac Ta eKCTPAKTIB

A. nemorosa L., D. elatum L. P. alba Reichenb. Pe3ynsratn



CKCIICPUMCHTAJIbHUX I[OCJ'IiI[)KCHB BHpOBaI[)KCHi B HaBYaJIbHUU IMponecC BHUIIHUX
HaB4YaJIbHUX SaKJIaI[iB.

KimowoBi cioBa: Ranunculaceae, Anemone nemorosa L., Delphinium
elatum L., Pulsatilla alba Reichenb., kamrocHa 6iomaca, ekcTpakr, OioyoriuHa

aKTUBHICTH 1 hapMaKoJIoTiyHa MJisl.

ANNOTATION

Khropot O. S. The use of plants of the family Ranunculaceae to obtain
biologically active substances in the in vitro system. - Qualification work on the
rights of the manuscript.

The dissertation on achieving the scientific degree of Doctor of
Philosophy, specialty 226 - Pharmacy, industrial pharmacy. - Lviv Polytechnic
National University, Lviv, 2021.

The dissertation is devoted to obtaining the callus biomass of Anemone
nemorosa L., Delphinium elatum L., Pulsatilla alba introduced into a culture in vitro,
their complex phytochemical study, and determination of their pharmacological
activity.

According to the analysis of scientific publications, plants of the
Ranunculaceae family, in particular, Anemone nemorosa L., Delphinium elatum L.,
Pulsatilla alba Reichenb. (Pulsatilla scherfelii) contain a significant amount of
biologically active substances and characterized by numerous pharmacological
activities. These plants have long been used in folk medicine and are promising
raw materials for the production of phytopreparations. However, these
medicinal plants are rare species, stocks of their raw materials are limited, and
medicinal preparations based on A. nemorosa L., D. elatum L., and P. alba
Reichenb. are absent in the Ukrainian market of drugs. An alternative source of
biomass and BAS produced by these plants is in vitro cultivation. The use of the
cell culture method makes it possible to regulate the callus biomass

accumulation, optimize growing conditions to increase the amount of the target



product, as well as to standardize the composition of both medicinal raw
materials and finished phytopreparations.

For the first time for a plant of the family Ranunculaceae: Anemone
nemorosa L., Delphinium elatum L., and Pulsatilla alba Reichenb., biotechnological
approaches to the production of BAS in vitro have been developed and
scientifically substantiated. Sterilizing agents have been selected for maximum
obtaining of viable explants. The influence of growth regulators on callus
biomass was studied, cultivation conditions were developed for each plant and
the highest callus biomass yield, stratification and sterilization schemes, growth
regulators, and their concentration were selected, CB from root, leaf, stem,
petiole explants were obtained.

For in vitro cultivation of Anemone nemorosa L. it has found that the optimal
medium is a nutrient medium Murashige-Skoog (MS) with 1.0 mg / 1 10C, 0.2
mg /1 NOC, 0.1 mg/12,4-D, and 0.5 mg / | K. The duration of cultivation was
42 days at a temperature of 23 °C and a photoperiod of 16/8 (light/dark). It was
revealed that the increase of callus biomass is 35 g of dry matter per 1 liter of
nutrient medium for 42 days of cultivation. The increase of callus biomass
depended on the ratio and concentration of growth regulators and the type of
explant. For in vitro cultivation of Delphinium elatum L. the optimal medium was a
nutrient medium MS with the addition of 1.0 mg / | 10C, 0.2 mg / | NOC, and
0.5 mg /1 K. The duration of cultivation was 50 days at a temperature of 25 ° C
and a photoperiod of 16/8 (light/dark), illumination of 2000 lux and relative
humidity of 70%. The increase of callus biomass was 94 g of dry matter per 1
liter of nutrient medium. For obtaining of callus biomass of Pulsatilla alba
optimal is a nutrient medium MS with the addition of growth regulators - 4.0
mg / | NOC and 1.0 mg / | K. The duration of cultivation was 40 days at a
temperature of 25 © C and 16-hour photoperiod 16 / 8 (light/dark). The increase
of biomass was 68 g of dry matter per 1 liter of nutrient medium for 40 days of



cultivation. The growth of callus biomass depended on the ratio and
concentration of growth regulators and the type of explant.

For the first time, the optimal conditions for the isolation of the BAS
complex from the CB of plants of the Ranunculaceae family: Anemone nemorosa L.,
Delphinium elatum L., and Pulsatilla alba Reichenb. were developed.

The optimal conditions for obtaining extracts from medicinal plant raw
materials (MPRM) (grass) and CB Anemone nemorosa L., namely: grinding to a
particle size of 1-2 mm, for both CB and MPRM, extraction with 40% ethyl
alcohol for 90 minutes in a flask on a water heater under reflux at a ratio 1:20
(raw material/extractant). Under these conditions, the content of extracted BAS
from LRS MPRM was 15.81 + 0.98%, from CB - 15.83 £+ 0.92%; polyphenols
with MPRM - 4.62 + 0.06%, with CB - 4.61 £ 0.08% in terms of dry matter.

The optimal conditions for obtaining extracts from MPRM (grass) and
CB Pulsatilla alba Reichenb. are as follows: grinding of raw materials to
particle sizes of 1-2 mm for MPRM and 3-5 mm for CB, extraction with 70%
ethyl alcohol in a flask on a water heater under reflux for 120 min at a ratio 1:10
(raw material/extractant). Under these conditions, the content of extracted BAS
from MPRM was 8.04 = 0.07%, from CB - 8.01 £ 0.27%; polyphenols from
MPRM - 2.66 = 0.01%, from CB - 2.68 + 0.19% in terms of dry matter.

There are such phenolic compounds as flavonoids, tannins,
hydroxycinnamic acids, hydroquinone derivatives, alkaloids, and anthocyanins
in the extracts of Anemone nemorosa L., Delphinium elatum L., Pulsatilla alba
Reichenb. These compounds are present in both MPRM and CB extracts.

The total content of phenolic compounds in the extracts was determined
by analytical methods: 1,2289 = 0,01 mg / ml in MPRM and 1,2186 + 0,02 mg /
ml in CB A. nemorosa L., 2.6230 + 0.02 mg / ml in MPRM and 2.4478 + 0.01
mg/ mlin CB D. elatum L., 4.4631 + 0.02 mg / ml in MPRM and 4.2502 + 0.01
mg / ml in CB P. alba Reichenb.; flavonoid content: 0.0350 + 0.01 mg / ml in
MPRM and 0.0324 + 0.02 mg / ml in CB A. nemorosa L., 2.0389 + 0.01 in



MPRM and 1.9883 £ 0.02 in CB D. elatum L., 3.7603 + 0.02 mg / ml in MPRM
and 3.4785 + 0.02 mg / ml in CB P. alba Reichenb.; tannin content: 1.46 +
0.02% in MPRM and 1.50 + 0.02% in CB A. nemorosa L., 3.28 = 0.02% in
MPRM and 3.16 + 0.03% in CB D. elatum L., 2.04 + 0.02 % in MPRM and
2.00 £ 0.02% in CB P. alba Reichenb.; total hydroxycinnamic content: 1.71 +
0.02% in MPRM and 1.69 + 0.02% in CB A. nemorosa L., 2.06 = 0.02% in
MPRM and 2.09 + 0.03% in CB D. elatum L., 3.09 + 0.02% in MPRM and 2.98
+ 0.02% in CB P. alba Reichenb.; total content of hydroquinone derivatives:
0.47 £ 0.02% in MPRM and 0.45 £+ 0.02% in CB A. nemorosa L., 1.71 £ 0.02%
in MPRM and 1.68 + 0.02% in CB D. elatum L., 0.96 £+ 0.02% in MPRM and
0.91 £ 0.02% in CB P. alba Reichenb.; anthocyanin content 0.032 + 0.02% in
MPRM and 0.029 + 0.02% in CB A. nemorosa L., 0.050 + 0.02% in MPRM and
0.043 £ 0.03% in CB D. elatum L., 0.024 + 0.02% in MPRM and 0.022 =+
0.02% in P. alba Reichenb.

A comparative analysis of the phenolic compounds in CB and MPRM
extracts by high performance liquid chromatography (HPLC) and thin layer
chromatography (TLC) was performed. According to the results of TLC
identified compounds in the extracts of CB are the same as the compounds in
the extracts of MPRM from A. nemorosa L., D. elatum L., P. alba Reichenb.

The almost equivalent qualitative and quantitative content of phenolic
compounds was determined by HPLC method in the extracts of CB and MPRM,
which potentially allows considering CB as an alternative raw material for the
production of BAS.

The composition of volatile fractions of MPRM and CB extracts of A.
nemorosa L., D. elatum L., and P. alba Reichenb. was studied and their
comparative analysis was performed. The content of detected substances in the
extracts of CB of Anemone nemorosa L. (identified 32 compounds: paraffinic
hydrocarbons, esters, aldehydes of fatty acids and terpenes) is sufficient and
almost equivalent to the content of detected BAS in MPRM extracts, that allows



the use of CB as a raw material for BAS obtaining. Certain substances in the
extracts of CB and MPRM Delphinium elatum, Pulsatilla alba are insufficient
quantities but differ in their composition. A comparative analysis of the content
of phenolic compounds in the extracts of CB and MPRM was conducted by
HPLC and TLC. According to the results of TLC, the compounds identified in
the extracts of CB are the same as the compounds in the extracts of MPRM
from Anemone nemorosa, Delphinium elatum, Pulsatilla alba.

The almost equivalent qualitative and quantitative content of phenolic
compounds was determined by HPLC in extracts of CB and MPRM of
Anemone nemorosa L., Delphinium elatum L. and Pulsatilla alba Reichenb.,
which potentially allows considering CB as an alternative raw material for the
production of BAS.

The composition of volatile fractions of MPRM and CB extracts of A.
nemorosa L., D. elatum L., P. alba Reichenb. was studied and their comparative
analysis was performed by GC method. In the studied extracts of Anemone
nemorosa L. 32 compounds were identified: paraffinic hydrocarbons, esters,
fatty acid aldehydes and terpenes.

38 volatile compounds were identified in Pulsatilla alba Reichenb.
extracts: higher fatty acids, fatty acid esters, monocyclic and bicyclic
monoterpenoids, saturated hydrocarbons (alkanes), morphine derivatives,
thiazole derivatives, benzdiazipine, naphthalene and terpene. 38 volatile
compounds were identified in the studied extracts of Delphinium elatum L.:
higher fatty acids, fatty acid esters, amides, monoterpenoids, saturated
hydrocarbons (alkanes), derivatives of morphine, naphthalene, thiazole,
benzdiazipine and a small amount of terpene. Certain substances in the volatile
fractions of CB and MPRM of A. nemorosa L., D. elatum L., P. alba Reichenb.
are in sufficient quantities but differ in their composition. The study of acute
toxicity of plant raw material extracts and callus biomass of A. nemorosa L., D.
elatum L., P. alba Reichenb. indicate the absence of any toxic manifestations in



white rats after administration intragastrically at doses of 5000, 10000 and
15000 mg/kg, that allows to carry them to the VI class of toxicity (rather
harmless substances).

The hepatoprotective effect of extracts of MPRM and CB of Anemone
nemosa, Delphinium elatum, Pulsatilla alba were studied in experiments in vivo
on a model of carbon tetrachloride acute toxic hepatosis. These results did not
show a hepatoprotective effect for extracts A-2, A-21, D-2, D-21, D-3, D-31,
whereas extracts A-3, A-31, C-2, C-21, C-3, C-31 had a moderate
hepatoprotective effect and partially normalized the liver function. Therefore,
these extracts could be effective as a prophylactic preparation for long-term use
In toxic lesions.

The hypoazotemic activity of CB and MPRM extracts of A. nemorosa L.,
D. elatum L., and P. alba Reichenb. was studied. It was found that the tested
extracts have a pronounced diuretic effect and positively influenced the
excretion of nitrogenous metabolites of urea and creatinine in white rats. After
using the tested extracts, the dynamics to the improvement of renal function was
noted, as evidenced by the normalization of ionized sodium levels in both blood
plasma and urine of experimental animals.

Among the tested extracts of MPRM and CB P. alba, the best anti-
inflammatory activity was found for samples C-3 and C-31, the level of
suppression of the inflammatory response was 27% and 26.2%, respectively.
These result is slightly inferior to reference drugs (10 and 17% for ketanov and
diclofenac sodium, respectively), but is good for herbal anti-inflammatory
drugs. The anti-exudative effect was also shown for extracts of D. elatum L. D-
3 and D-31, which suppress the inflammatory process on 17.4 and 17.03%,
respectively.

The study of the antioxidant activity of extracts of MPRM and CB of A.
nemorosa L., D. elatum L., and P. alba Reichenb. has found that the highest



degree of inactivation of DFPG was for 40% alcohol extracts of Delphinium
elatum, Pulsatilla alba, and 70% ethanol extracts of Anemone nemorosa.

The antimicrobial and antifungal activity of extracts of MPRM and CB of
A. nemorosa L., D. elatum L., and P. alba Reichenb. on 10 reference cultures
and 4 clinical isolates from patients with infections related to medical care were
studied. According to the quantitative indicators of the results of the study, the
most pronounced antimicrobial effect was shown in extracts of CB and MPRM
of D. elatum L. It was found that the best antifungal effect was found for 70%
extracts of MPRM and CB of D. elatum L. and P. alba Reichenb.

The inhibitory effect of the studied extracts on platelet aggregation was
studied. The best result of antithrombotic activity was shown in extracts A-3, A-
31, C-2, C-21, C-3, C-31. These twice-diluted extracts inhibited ADP-
dependent platelet aggregation by at least half.

The possibility and expediency of using the CB of the studied plants as
equivalent medicinal raw materials is proved based on the phytochemical,
pharmacological, and biotechnological studies.

The results of experimental study are introduced into the educational
process of higher educational institutions.

Key words: Ranunculaceae, Anemone nemorosa L., Delphinium elatum
L., Pulsatilla alba Reichenb., callus biomass, extract, biological activity and

pharmacological effect.

CIIACOK IYBJIKALIN 31JOBYBAYA
1. Konechna R., Khropot O., Petrina R., Kurka M., Gubriy Z., Novikov V.
Research of antioxidant properties of extracts of the plants and the callus
biomass // Asian Journal of Pharmaceutical and Clinical Research. — 2017. —
Tom 10 Ne 7. — C. 182-185. (Ocobucmuii eunecox 3000ysaua: aHanis
JIimepamypHux oxcepe, y3a2aibHeHHs ma 00poOKa 00epIHCAHUX pe3yIbmamis,

nioecomoexa cmammi), SCOPUS.


https://is.lpnu.ua/sciencelp/Research/ArticlesEdit.aspx?id=24894
https://is.lpnu.ua/sciencelp/Research/ArticlesEdit.aspx?id=24894

2. Khropot O., Konechnyi Y., Polish N., Konechna R., Bazavluk Y.,
Korniychuk O., Novikov V. The study of the composition of chloroform
fraction of Anemone nemorosa L. // French-Ukrainian Journal of Chemistry. —
2020. — Vol. 7, iss. 2. — P. 153-159. (Ocobucmuii enecox 3006ysaua:
npoGedelHs. npoyecy eKCmpaxyii, ananiz pe3yibmamis, HAnUCanHs Cmammi),
Web of Science

3. Jyx’saauyk A., Xpomnot O. C., Koneunuii 1O. T., Koneuna P. T.,
HogikoB B. I1. Anemona nidposHa. Anemone nemorosa L. AHamiTUUYHUAMA OTJIsAT
/[ ScienceRise. Pharmaceutical Science. — 2017. — Ne 3 (7). — C. 38-42.
(Ocobucmuii enecox 3000y6aua: ananiz TMepamypHux 0xcepeil i meopemuyHi
BI0OMOCME NPO CUPOBUHY, OPOPMICHHSL CIMAMMA).

4, Xponot O. C., Koneunnit FO. T., Kon6 FO. I., Koneuna P. T.,
I'younpka 1. 1., 'omota C. M., ITommBak O. b., Hekreraes 1. O., [Tinskko O. P.,
HogikoB B. II. BuB4ueHHs rocTpoi TOKCMYHOCTI Ta MPOTU3aIaIbHOI aKTUBHOCTI
CIIMPTOBUX EKCTPaKTiB TpaBu cHy Oinoro (Pulsatila alba) // ®apmayesmuunu
yaconuc. — 2019. — Ne 2 (50). — C. 60-66. (Ocobucmuii necox 3006ysaua: bpana
yuacme y npooonio2omosyi 3pa3sKie cCuposuHU, aHali3 1imepamypHux 0xcepen ma
Ppe3yIbmamis 00CHIOHCEHH S, OOPMICHHS MaAMepianie cmammi).

5. O. Xpomnor, €. bazaBnyk, P. Koneuna, 1. I'younpka, 0. Koneunuii,
I. Aciupka-Micsk, II. Bedopek, B. HoikoB. OpepkaHHS Ta JOCIIIKEHHS
kairocHoi macu Delphinium elatum // @apmayesmuunuii waconuc. — 2020. —
Ne2. — C. 5-15. (Ocobucmuii enecox 3000yeaua: Opara yuacme y
npoboniocomosyi  3pasKié  CUPOBUHU, NPOBEOCHHI  eKCNePUMEHMATbHUX
00CNIOJNCEHD, Y3A2ANbHEHH S, Pe3yIbMAmie, HANUCAHHS CIammi).

6. I'punis C. B., Kon6 0. 1., Xponot O. C., Koneuna P. T., Ilerpina
P. O., UepsenoBa B. I'., HosikoB B. Il. BBenmenus B kyjibTypy In Vitro
Delphinium elatum Ta mnepcrekTHBM BHUKOPHCTaHHS KaJyCHOI Oiomacu B
romeonatii /| Cyuacui  Oocsienenns  papmayeemuunoi  mexnonoeii i

oiomexnonoeii. — 2017. — Tom 2. — C. 58-61. (Ocobucmuii enecok 3006ysaua:


https://is.lpnu.ua/sciencelp/Research/ArticlesEdit.aspx?id=65383
https://is.lpnu.ua/sciencelp/Research/ArticlesEdit.aspx?id=65383
https://is.lpnu.ua/sciencelp/Research/ArticlesEdit.aspx?id=23846
https://is.lpnu.ua/sciencelp/Research/ArticlesEdit.aspx?id=58151
https://is.lpnu.ua/sciencelp/Research/ArticlesEdit.aspx?id=58151
https://is.lpnu.ua/sciencelp/Research/ArticlesEdit.aspx?id=35003
https://is.lpnu.ua/sciencelp/Research/ArticlesEdit.aspx?id=35003
https://is.lpnu.ua/sciencelp/Research/ArticlesEdit.aspx?id=35003

amaniz  AimepamypHux — 0xcepen,  GUPOWYBAHHS — KAMOCY,  OQOpMIIeHHs
pe3yibmamis).

7. JIyk'snuyk A. B., Xponor O. C., Koneuna P. T., Kypka M. C,,
HogsixoB B. II., fcinka-Micsk 1., Bedopex II. II. JlocmimkeHHS BMICTY
¢deHompHuX  cmoiayk  Anemona nemorosa /I Cyuacui  docsenenms
Gapmayesmuurnoi mexnonoeii i biomexwnonoeii. — 2017. — Tom 3. — C. 171-173.
(Ocobucmuii  snecox  3000y8aua:  eKCHEPUMEHMANbHI — OOCHLIONCEHHS,
ohopmnennss cmammi).

8. I'punis C. B., Kon6 O. 1., Koneuna P. T., Xponor O. C., Iletpina
P. O., HosikoB B. Il. KynbTuByBaHHS NESIKUX PIAKICHUX Ta 3HUKAIOYMX BUIB
mikapcbkoi ¢mopu  Ykpaincekux Kapmar B ymomax in vitro // Ximiuna
TEXHOJIOT1Sl Ta IHXKEHepis : 30IpHUK Te3 IomoBiAeil MiXHApOAHOI HAayKOBO-
npakTudHoi KoH(pepeHniii (Ykpaina, JIbBiB, 26—30 yepsus 2017 p.). — 2017. — C.
406-407. (Ocodbucmuii enecox 3000ysaua: Kyibmugy8anHs pociun 6 ymosax in
vitro).

9. ['puni C. B., Kon6 IO. 1., Xponot O. C., Koneuna P. T., IleTpina
P. O., HosikoB B. Il. AnbrepHaTUBHMI O10TEXHOJIOTTYHUI METOH OACpKaHHS
oiomacu Delphinium elatum // Biomoriuni mocmimkenus — 2017 : 306ipHHK
HaykoBux mnpaupb VIII BceykpaiHchbkoi HayKOBO-NIPAKTUYHOI KOH(EpeHIil 3
MDKHapogaHoo ydactio (14-16 Oepesns 2017). — 2017. — C. 332-333.
(Ocobucmuii enecox 3000yeaua: nidip ymos Ol 00epicanHs Oiomacu ma
ogopmnenns mes).

10.  Lukianchuk A., Shikula S., Khropot O., Konechnyi Y., Hamada V.,
Konechna R., Mylianych A., Korniychuk O., Novikov V. Antimicrobial activity of
extracts of windflower (Anemone nemorosa L.) / Ilpomucnosa dapmaris: Etamu
CTAHOBJICHHA Ta MalOyTHE: 30ipHMK HAyKOBHX Ipallb MIKHApPOIAHOI HAyKOBO-
npaktiyHoi koHpepenii (29-30 Bepecus 2017 p., Xapkis). — 2017. — C. 11-12.
(Ocobucmuii  snecok  3000y6aua:6uUeHeHHs  AHMUMIKPOOHOI  AKMUBHOCMI

AHeMOHU Ma 0YOPMAEHHS Mme3 32I0H0 3 BUMO2AMLL).


https://is.lpnu.ua/sciencelp/Research/ArticlesEdit.aspx?id=35057
https://is.lpnu.ua/sciencelp/Research/ArticlesEdit.aspx?id=35057
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=16320
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=16320
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=22926
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=22926
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=29836
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=29836

11. T'puuiB C., Xpomnot O., Koneuna P., [lerpina P. KynaptuByBanus
pocaun poauau Ranunculaceae // biorexuomnoris XXI ctomiTTs : marepiam XI
Bceykpainchkoi HayKOBO-TIPAKTUYHOT KOH(EpeHIIii (1151 CTyIeHTIB, aclipaHTIB
1 mostogux ydenux) (Kwuis, 21 xBitHs 2017 p.). — 2017. — C. 24. (Ocobucmuii
8Hecok 3000y8aua. nioip ymos OJisi KyJIbmueySanHs POCIUH).

12.  Jlyk’sauyk A. B., Xponor O. C., Koneuna P. T., Kypka M. C,,
HosikoB B. II. Bukopucranas Anemone nemorosa B dapmakoTeparii
3aXBOPIOBaHb JIIOJUHHU, MTpoOIeMu Ta nepcrekTuBu // Jliku — moauni. CyyacHi
npobsieMu ¢apMakoTeparii 1 IpU3HAYCHHSI JIIKAPChKUX 3ac001B : Marepianu [
MikHapoIHOT HAyKOBO-TIPaKTUUHOI KoHPepeHiii (Xapkis, 30-31 Oepesns 2017
p.). — 2017. — C. 202. (Ocobucmuii énecok 3006y8aua.: ananiz aimepamypHux
odicepen ma nid2omosKa mes 32i0H0 8UMO2).

13. Koub 1O. 1., I'pumti C. B., Xponot O. C., Koneuna P. T., Ilerpina
P. O., Hogikog B. II. IlepcniekTiBu BUKOpUCTaHHS KaimycHoi Oiomacu Pulsatilla
alba y dapmariii // Jliku — moguni. CydacHi mpoOiemu (apmakoteparii i
MPU3HAYEHHsI JIKApChKUX 3aco0iB : Mmarepianu [ MixHapoaHOi HayKOBO-
npakTHaHoi KoH(pepenii (Xapki, 30-31 6epe3ns 2017 p.). — 2017. — C. 165-
166. (Ocobucmuii enecox 3006yeaua: auaniz JaimepamypHux odxcepeir ma
OMPUMAHHSL KATIOCIB).

14.  Tpumi C. B., Koneuna P. T., Xpomor O. C., Hoikor B. II.
biorexnonoriune mocmimkenus Delphinium elatum // HaykoBo-texHiunmii
oporpec 1 ONTUMI3allisl TEXHOJOTIYHUX TPOLECIB CTBOPEHHS JIKAPCHhKUX
npenapariB : Marepianu VI HaykoBo-nipakTudaHoi KOHGEpEHIIiT 3 MIKHAPOTHOIO
yuactio (10-11 nucronmaga 2016 p., Tepnominb). — 2016. — C. 279-280.
(Ocobucmuil snecox 3006ysaua. ananiz AimepamypHux oxcepei ma ni02omosKa
me3s 00 OPYKY 32I0HO BUMOZ).

15.  Koun6 IO. I, Koneuna P. T., Xpomor O. C., HoBikoB B. II.
MoxnuBicte 3actocyBanHs Pulsatilla alba y xocmeronorii Ta dapmarii //

HaykoBo-TexHIYHUI Tporpec 1 ONTUMI3allisl TEXHOJOTIYHUX MPOLECIB


https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=31156
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=31156
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=31186
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=31186
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=35439
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=35439
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=37501
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=37502

CTBOpPEHHS JIIKapChKuxX mpemnapariB : Martepianu VI HaykoBo-mpakTtudnoi
KoHpepeHIti 3 MibkHapoaHo ydacTio (10—11 muctomana 2016 p., TepHomiin).
— 2016. — C. 284. (Ocobucmuii snecox 3000yeaua: amaniz aimMepamypHux
ooicepern).

16. Xpomot O. C., Koneuna P. T., Koneuynuit 10. T., lllukyna C. 1.,
Tumuyk 1. B. IpotumikpoOna aktuHicTh Delphinium elatum L. // Cyuacsi
npoOJjieMr aHTHOI0TUKOTEparnii Ta (GopMyBaHHS aHTHUOIOTHUKOPE3UCTEHTHOCTI :
MaTepiaii  HayKOBO-NPAKTHMYHOT KOH(EpeHiii 3 MDKHApOJHOK y4YacTio
(Yepnisi, 29 ciunsg 2018 poky). — 2018. — C. 126-128. (Ocobucmuii snecox
3000y6aua: 6USUEHHS NPOMUMIKPOOHOI AKMUBHOCMI).

17. Koueunwmii FO. T., Xpomor O. C., bazasnyk €. B., I'amama B. P.,
Kopniituyk O. I1., [llukyna P. I'., Koneuna P. T., Xypaxiscbka JI. P., Hosikos B. I1.
JlocimpkeHHsT (PEHOMBPHUX CIONMYK Ta aHTHMIKpOOHOT ii Anemone nemorosa L. //
HaykoBo-TexHIYHMIT mporpec 1 ONTUMI3aIls TEXHOJIOTTYHUX IMPOIECIB CTBOPEHHS
mikapchkux mpernapariB : marepiami VI HaykoBo-mpaktndnoi koHdepeHii 3
MixHapoHOIO yuacTio (TepHomins, 27-28 Bepecns 2018 p.). — 2018. — C. 25-27.
(Ocobucmuii snecox 3000ysaua: 6uU4HeHHs AHMUMIKPOOHOI AKMUSHOCMI Ma
O0CTIONCEHHSL BMICTY (PEHONbHUX CNOTYK).

18. Tamama B. P., Xpomor O. C., KpaBuu A. C., Koneuna P. T.,
HogikoB B. II. Acnektu 6ioTexHOJOTii y po3poOili HOBUX (DYHKITIOHAIBHHUX
xapuoBuX TpoaykTiB // CTaH 1 TEpCHeKTUBM XapyoBOi HAyKH Ta
IMPOMUCIIOBOCTI: Te3u jomnoBigedt V  MDKHapOIHOT HAYKOBO-TEXHIYHOT
koH(pepenmii, 10-11 >xoBtHa 2019 p., Tepuominms. — 2019. — C. 126-127.
(Ocobucmuii snecox 3006y6aua: ananiz rimepamyphux oxcepern).

19. Bazarayk €. B., Xpomnor O. C., Koneuna P. T., I'yOunska I. 1.,
Hogikos B. I1. Jlocnimkenns BmicTy deronpaux cnoiyk Delphinium elatum L.
/I Cy4acHi JocsirTHeHHs (papMalleBTUYHOT HAYKH B CTBOPEHHI Ta CTaHAapTHU3aLll
JIKapChKUX 3ac0o0iB 1 JieTHYHUX J00aBOK, IO MICTSITh KOMIIOHCHTH

IPUPOJHOTO MOXO/DKEHHS | Mareplaiu DKHApOJIHOI HAYKOBO-IIPAKTUYHOL
I M y


https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=63930
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=64340
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=85719
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=85719
https://is.lpnu.ua/sciencelp/Research/NonPArticlesEdit.aspx?id=91117

iHTepHeT-KoH(pepentii, 11 6epesns 2020 poky, m. Xapkis. — 2020. — C. 21-22.
(Ocobucmuii snecok 30006y6aua: OOCHIONCEHHI BMICMY PEHOIbHUX CROTYK).

20.  bazaBnyk €.B., Xpomor O.C., Koneuna P.T., HogikoB B.II.,
Muxyna C.I., Koumewnmit FO.T. OriHka aHTUMIKPOOHOTO TOTEHITIATY
Delphinium elatum L. // IlleBuenKkiBChbKa BeCHA: JOCATHEHHS 010JIOIYHOT HAYKH
/ BioScience Advances: matepianu X VIII MixuapoaHoi HayKoBOi KOH(epeHIIii
CTYJICHTIB Ta MOJOJIUX BUeHHX, 23-25 kBiTHa 2020, m. Kuis, 2020 — C.88-91.

(Ocobucmuii snecok 3006y6aua: GUSUEHHSI AHMUMIKPOOHOI AKMUBHOCI).



