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lanmymko 1. A., 3100yBau BUIIO1 OCBITH
[Tocnenos C. B., noktop c.-r Hayk, mpodecop
[onTaBcbkuii nepxkaBHUl arpapHuii yHiBepcutet, [lontaBa, Ykpaina

BUKOPUCTAHHSI EKCTPAKTIB EXIHAIIEI TIYPOYPOBOI JIJId
KOHTPOJIIO LIKITHUKIB CIJIbCBKOT'OCIIOJAPCBKHUX KYJIBTYP

KuouoBi ciioBa: exinarest myprnypoBa, CilbChKe TOCIIOAAPCTBO, O10TECTHITNIN

OcTaHHl  JECATUIITTA  XapakTepU3yIOThCS  MOLIUPEHHSIM  OPraHi4HOTrO
BHUPOIIIYBaHHSI CIJTbCHKOTOCITOIAPCHKOT MPOIYKIIii B CBITi. AJIBTEPHATHUBOIO MECTUIHIAM
cTae O610JIOTIYHHUI METOJI 3aXUCTY POCIINH, SIKUI 0a3yeThCcs HA BUKOPUCTaHHI TPUPOAHUX
MEXaHI3MIB PETyISIi YUCETHHOCTI IIKITHUKIB.

Cepen 010J0T1YHMX areHTiB OCOONMBHUN 1HTEpEC MPEACTABISAIOTh POCIHHHI
eKCTPaKTH, SKI MICTATh IIUPOKHH CHEKTp OI10JOTIYHO AaKTUBHUX PEYOBUH 3
IHCeKTUIIUTHUMH, QYHTIIUIHUMU Ta OaKTEPULIMTHIMH BIACTUBOCTIMHU. BukopucTaHHs
POCITMHHUX €KCTPAKTIB JO3BOJISIE 3HU3UTH PU3UK PO3BUTKY PE3UCTEHTHOCTI Y IIKiTHUKIB,
30eperTu KOpUCHY EHTOMO(ayHy Ta OTPHUMAarTd EKOJIOTIYHO YHCTY MPOAYKIIIO, 10
BIJINOB1/1a€ Cy4aCHUM BUMOTaM CITOKHBaviB [1].

AKTyaJbHICTh JOCHTIDKEHHSI POCIMHHUX EKCTPAKTiB 0OyMOBJIEHA HEOOX1IHICTIO
po3poOKK HOBHUX, OUTBII O€3MeYHUX 1 €(PEeKTUBHUX METOMIB 3aXHUCTy POCIHH, SKi
JO3BOJIATH BIATIOBIAATH 3pOCTAIOYOMY IONUTY HA OpraHiuHy HpPOIYKIIO, CIPHUATH
JOCSATHEHHIO IUJICH CTajJoro pPO3BUTKY Ta 3a0€3MEUNTH JOBTOCTPOKOBY CTaOIIbHICTH
arpoCUCTEM.

OpHi€ro 3 pOCIHH, €KCTPAKT SKOT Ma€ BUCOKUH TOTEHITIA 3aCTOCYBAHHS Y SIKOCTI
NECTULIUY, € eXiHales MyprypoBa. Pi3HOMaHITTS 610JI0T1YHO aKTUBHUX CIIONYK, TAaKUX
SK TIOX1JIHI KaBOBOI KHCJIOTH, aJKUIaMiI{, TEPHEHOIAM Ta ToJlicaxapuau, Haaae
eKCTPaKTy exiHalei IHMPOKOro CIEKTpY BiacTUBOCTEH. JloBeAeHO, IO 1i PEYOBUHH
JIIOTh Ha IIKIJHUKIB KOMIUJIEKCHO, TTOPYIIYIOYH (PYHKI[iT HEPBOBOI CUCTEMH, TPABIICHHS
Ta PO3MHOXKEHHS [2].

Tak, cepen 1HIMUX POCTWH, JAOCTIIKYBAaHUX HA IHCEKTKIIMJHY, PEMEICHTHY Ta
¢ymiramiiiny akTUBHICTb, OyJI0 BiJ3HAUEHO JiI0 OJIIHOTrO eKCTPAKTy exiHallei: 3aBIsKu
3HaYHOMY BMICTy Kapiodineny Oymo 3adikcoBano 99,59% cmeptHOCTI Sifophilus
granarius depe3 72 roawHH Ticas 3acTocyBaHHA. OKpiM IBOTO, €KCTpAaKTaMH OYyJo
CIIPUYMHEHO 1HTI0YBaHHS PO3MHOXKEHHS IIKIAHUKIB Tribolium castaneum ta Sitophilus
granarius 'y nokoninai F1[3].

VY IHIMX AOCIIKEHHIX OYJI0 MPOTECTOBAHO BILJIMB BUTSKKHU 3 €X1HAIIET Ha STHIIX
rajutoBoi Hemaromu Meloidogyne incognita, a TakoX Ha ii IOpOCIUX OCOOMHAX Yy
ropimukax Tomary. [lomiueno, mo Onbmie Hik 50% rOBeHaNbHUX cMepTed BiOya0Cs
nicyist 48-roaunuoro BBy 500 MKT M ' pO3uMHY eKCTPaKTy exiHarlei , a TakokK OibIie
50% sieub Meloidogyne incognita He BUITYMWIACS TMICHS |-TH)KHEBOTO BIUIMBY IBOTO K
po3unHy. PO3MHOKEHHS HEMaToJ Ha KOPEHSX TOMATiB 3HAYHO 3HWXKYBaJIoCs 3a
BUKOPHUCTAHHS BUIIE BKa3aHOI BUTSKKU [4].

JlocmiKeHHs, IPOBEACHI B JIAOOPATOPHUX Ta TEIUTMYHUX YMOBAX, IO MaJld Ha
METI BCTAHOBHUTH MTOTEHITIAN A1 JESKUX €TAaHOJIBHUX a00 alleTOHOBUX €KCTPAKTIB POCIIHH,
IPOJIEMOHCTPYBAIM IIMPOKHUI CHEKTP Mii CIIMPTOBOTO €KCTPAKTY eXiHalel MyprnypoBoi.
Tak, #oro BHWKOPHUCTAHHS TPOTH INKIAHWKIB Tetranychus urticae, Trialeurodes
vaporariorum, Leptinotarsa decemlineata, Deroceras agreste cnpuunnuno Bix 50,0 mo
79,4 % cMepTHOCTI cepel] KOKHOT IpyIu OpraHi3miB (PpyKTH 1 0BOYi).

OTxe, IpoBe/IeH] TOCIHKEHHS MiATBEPAKYIOTh BUCOKUN MOTEHLIAN EKCTPAKTY
exiHallei mypImypoBOi i1 BUKOPUCTAHHS SIK HATypajJbHOTO THCEKTUIIUAY Ta HEMATOIUAY.
AKTHBHI PEUOBHHH, IO MICTATHCA B MiA POCIHHI, 3a0€3MEUyIOTh IHCEKTHUIIUIHY,
pernieneHTHY Ta (pymiramiiHy akKTHBHICTb €KCTpakTy. Buie po3misHyTi JOCHiIKEHHS
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MIOKa3aJld BHCOKY CMEpTHICTh MIKIJIHUKIB MpPU 3aCTOCYBAaHHI €KCTPAKTY, IO JI03BOJISE
e(eKTUBHO OOpOTHUCSA 3 IIMPOKUM CHEKTPOM IIKIJHUKIB, 30KpeMa HEMaroAaMu Ta
KOMaxaMH, SIKi TOIIKOKYIOTh JIUCTA 1 IUIOOM pPOCIMH. Byno mnpoaeMoHCTpoBaHO
3[aTHICTh EKCTPAKTy exiHalei 1HriOyBaTH PpPO3MHOXKEHHS IIKIJHUKIB, IO CIpUSE
TPHUBAJIOMY KOHTPOJIIO iXHBOT MOMYIIALLI.

Pe3ynbratn HaykoBHX mMpallb aBTOPIB BiJKPUBAIOTH IMUPOKI MEPCHEKTUBH IS
BUKOPHCTAaHHS EKCTPAKTIB exiHamei MIyprnypoBoi B CUIBCBKOMY TOCHOJApCTBI K
podiTaKTUIHOTO 3acO0y /IS 3aXUCTY POCIHH BiJ| IIKIAHUKIB, a TAKOXK JJIs JTIIKYBaHHS
BXKE 3apaXKEHUX KYIbTYP.
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3esekano €.0., acnipanT, [locnenos C.B., 1okTop c.-r. HayK, Ipodecop
[TonraBchkmii nepkaBHUN arpapHuid yHiBepcuTeT, [lontaBa, Ykpaina

PETYJISAIIA TIOCIBHUX SAKOCTEH HACIHHA EXIHAIEI BJIITO1
(ECHINACEA PALLIDA (NUTT.) NUTT.)

KuarouoBi cnoBa: Echinacea pallida, exinaues Onina, mpopocTanHs HaciHHs, GA3,
JKapChKe POCITUHHHUIITBO

IIpencraBuuku poxy Exinaues (Echinacea spp.) Bimomi JiKapchKi pOCIWHH, 3
iXHBbOi CHPOBHUHHU BHUPOOJSIOTH IMYHOMOAYJIOIOYi, MPOTH3aNalibHI TperapaTd, sKi
KOPHUCTYIOTHCS MOIMYJISIPHICTIO 1 MOMUTOM B CBIiTi. BupouryBanus exinauei B Ykpaini Bxke
JaBHO Tepednuio Ha mpomucioBi peiiku. B IloaTaBcekiit o0macti 30cepemkeHi
HalOUIbII maHTamii exiHanei B €BpoOmi 1 TEXHOJOTIYHHWHA Mpolec BiAMpalbOBaHUI
OCTaTHBHO IINO0KO.

Exinanes 6nina (Echinacea pallida (Nutt.) Nutt.), onuH 3 TphOX BHIIIB eXiHAaIIEl,
10 IHTPOJAYKOBAHHM 1 BUPOIIYETHCS, ajie HU3bKa Ta HEPIBHOMIPHA CXOXKICTh HACIHHS €
NEepPEeIIKOJ00 s 1i IIMPOKOro KyiabTUBYBaHHA. Ll mpoOimema BHBYaeThCs i
JOCTIIKYETbCSI BUEHUMHU PI3HUX KpaiH. J[ocmigHMKM NpUHALUIM O BUCHOBKY, IO II€
1oB’s13aHe 3 (i310JIOTIYHUM CHOKOEM 1 MOTpeOye 3aCTOCYBaHHS CHEIiaJbHUX METOMIB
JUIS  TIIBUINEHHS €HEprii MpOpOCTaHHS, CXOXKOCTI Ta TMOCIBHUX sKkocted. Jlo
HAMMOMMPEHIIINX METOAIB HaJe)XaTh BIUIMB (i3UMYHUX (AKTOpiB, SK-OT XOJOTHA
cTpatudikais, 1 XiMiuHi 00poOKH, Takl Ik BUKopucTaHHs ridepeniny (GAs) yu HITpaTy
KaJifo.

Xonoana crpatudikaris. [Tokazano, mo crparudikamis € eeKTUBHUM METOI0OM
NOJI0JIaHHA CTIIOKOIO HaciHHsA exiHarei. 3o0kpema, crparudikanis npu 5 °C npotsirom 10—
21 nHIB 3HAYHO TIJIBHINYE EHEPTiF0 MPOPOCTaHHS, B3HIKYIOUM CEpeIHId dYac
npopoctanHs. Lleit edexT nos'si3anuii 13 $i3i010rTYHUM po30JIOKYBAaHHIM METa0OIIYHUX
MpoIIeCiB, HEOOXITHUX M1l pOCTy 3apojka [1].

CBiTJI0 Ta TemIeparypa € KpUTHYHO BRXJIMBUMH ISl aKTHBI3allil (epMEHTIB, SIKi
3a0€3MevyI0Th PO3Ia/l 3alacCHUX PEYOBHH Y HACIHHI. J[OCHIKEHHS M ATBEPIKYIOTh, 1110
ONTUMAaJIbHA TeMIIepaTypa JJIsl MPOPOCTAHHS eXiHalel KoIuBaeThes B Mexkax 20-25 °C.
VY TempsBi HaciHHS MPOPOCTAE MOBUIBHIIIE, 110 BKAa3y€ Ha HEOOXiAHICTh MEBHOTO PiBHSA
ocBiTIIeHHS [2].

I'ibepeninoBa kucinora (GAs). O6poOka HaciHHS TiOEpeTiHOBOIO KHUCIOTOIO €
OJTHUM 13 Halle()eKTUBHIIINX XIMIYHUX METOIB CTUMYJIALIT mpopocTanHs. Konnenrpaii
GAs Big 100 1o 300 ppm CyTTE€BO MiJBUINYIOTH BIJCOTOK CXOOCTi, MPUCKOPIOIOTH
OPOPOCTaHHS 1 TOKpAIIyloTh €Hepriro pocty. lle mocsraeTbes HUIAXOM aKTHBAIi]
CHHTE3y O-aMiJla3M, SKa PO3IICIUIIOE KPOXMalb Y HACiHHI JO TPOCTUX IIYKPIiB,
HEOOX1THUX It pOcTy 3apoaka. B mocmimax Ali O. Sari Ta iH. [3] BUBYaIM MOJOTaHHS
CITOKOI0 KOMOIHOBAaHMM METOJIOM: XIMIYHOIO 00p0oOKoto Ta (hi3uyHuME dakTopamu. [Ipu
poMy HecTpatudikoane HacinHs E. pallida 06po6usimn 2500, 3500 ta 4500 mr/n GAs,
00pobiene HaciHHs npoporryBanu mipu 25 °C 1 25/15 °C (14/10 ronun) abo 36epiranu
npu 51 10 °C npotsrom 4, 8 1 12 THXHIB 10 IPOPOCTAaHHS MPH TUX XKe Temreparypax. B
pe3yNbTaTi CX0XKICTh HACIHHS B yCiX BapiaHTax 00poOku Oyna Bumioro mpu 25 °C (19 %),
Hik mpu 25/15 °C (14 %). 3acrocyBanus 2500, 3500 ta 4500 mr/n GA3 3HauHO
niaBUIIKI0 cXxoxicTh HaciHHA E. pallida mo 44 %, 50 % Tta 63 % BiAMoOBiIHO, TOMI SIK
HeoOpoOsIeHe KOHTPOJIbHE HAaCiHHA mpopocio juine Ha 9 %. Edext GAs sk ctumymnstopa
MPOPOCTaHHSI 30UIBIIYBAaBCA MPU XOJOJHOMY 30€piraHHi, NMPUYOMY MaKCHUMajbHa
cxoxicth (83 %) cmocrepiranacss miciast oO6poOku HacimHa 4500 mr/n GA3 Ta 8-
THKHEBOTO 30epiranHs B xosoai npu temmneparypi 10 °C. Hacinns, 3i0paHe 3 BepxHiX
KOIIHKIiB, TpopocTano 3HauHo Kpamie (10,6 %), Hixk HaciHHS, 310paHe 3 HIKHIX CYIBITh
(2,4 %) [3].
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Kamiitna cemitpa. BceranoBneno, mo BukopuctanHs KNOs cropusie 3HATTIO
¢iziosnoriunoi crokoro HaciHHiA. Po3umHM 3 koHmentpamiero 0,5-1,5% 3HauHO
HiABUINYIOTh IMIBHJKICTH 1 pIBEeHb MPOPOCTaHHS, OCOOJIMBO y TOETHAHHI 3
crparudikariero. Llelr epext oOyMOBIECHUN MiIBUIEHHSIM JOCTYITHOCTI KHUCHIO IS
3apoaka. KowmOiHoBane 3acrocyBaHHS  (I3MYHMX Ta XIMIYHMX METOMIB €
Halie(DeKTUBHIIINMM JUTsI TIOIMIICHHS MMOCIBHUX SKOCTEH HaciHHA exiHarei. Hampukman,
o0pobka GAs micnsa crparudikamii 3abe3medye MmiIBUIEHHS CXO0XOocTi A0 98% 1
CKOpOYEHHs yacy npopoctanHs Ha 50% mopiBHSAHO 3 KOHTpoJeM [1].

Hamu 6ynu mpoBeieHo BUBUEHHS BILTUBY 00poOKH ridepenoBoro kuciaotoro (I'K)
Ha EHepriio NPOPOCTAaHHS Ta CXOXKICTh HACIHHA exiHatei 0:11101. J{i1st 1iboro cBiXe3iOpaHe
Haciaas 00poossi 'K B konnentparisx 0,1 %, 0,01 %, 0,001 % Bopomosxk 12, 24 Ta
48 roxun. Ilicas npboro mMpoBOAMIM HMPOpPOCTaHHS B yamkax [leTpi B yoTHpupazoBiit
noBTopHOCTI. KoHTpONb — Boga. EHepriro mpopocTanHs miapaxoByBadd Ha CbOMY 100y,
CXOXicTh — Ha 14-y 100y. Pe3ynbraTu npencraBieHi B Ta0IULI.

BruuB 06po0ku HaciHHs exiHamei 011101 rioepenoBoro KUCIOTO0 Ha IXHi
IMOCIBHI SIKOCTI

Bapiantu 12 24 48
FOUH FOAUHU FOAUH
Kontponb EHepris 70,0 72,0 72,0
CXOXICTb 79,0 80,0 82,0
I'K0,1% EHepris 82,0 81,0 86,0
CXOXICTb 84,0 85,0 86,0
'K 0,01 % EHepris 73,0 73,0 89,0
CXOXKICTh 77,0 79,0 93,0
I'K eHepris 75,0 77,0 79,0
0,001 % CXOXKICTh 82,0 83,0 87,0

Hageneni B Tabnuili pe3yabTaTu JO3BOISIOTH 3pPOOUTH TTOTIEPEIHI BUCHOBKH IPO
te, o 'K B konuentparii 0,1 % He3asexHO BiJ TepMiHy 00pOOKH IiABUIITYBaa MOCIBHI
SKOCT1 HACiHHA. 3BEepTa€e yBary BapiaHT i3 TEPMIHOM 00poOku 48 TOIWH, JA¢ 3HAYEHHS
eHeprii mMpopoCTaHHs 1 CX0XKOCTI OyiM ofHaKOBUMHU. He3Bakaioun Ha 1€, BBaXKAEMO, 110
3acIyroBylOTh Ha yBary BapiaHTH, Koiu HaciHHA oOpoOisum ['K 0,01 % Tta 0,001 %
TepMiHOM 48 TOAMH: eHepris nmpopocTanus nocsarana 79,0 %-89,0 %, a cxoxicts 87,0 %o-
93,0 %. Ilpu npomy TpuBaiictb 00poOku 12 Ta 24 roauHM MOKa3aid 3HAYHO MEHIY
e(eKTUBHICTb, Ha PIBHI KOHTPOJIIO.

Takum 94UHOM, CTUMYIISIIISE IPOPOCTAHHS HACIHHS exiHarei 011101 Moxe OyTH
B)XJIMBUM €JIEMEHTOM TEXHOJIOT1] KyJIbTUBYBaHHS Li€1 IHHOI JIKAPChKOT KYJIbTYPH.
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Kucnnuan JLII., kanaunar c.-r. Hayk, bapanosa H. B., Mo, HaykoBHii clIiBpOOITHUK
Iactutyt [N'enernku, ®izionorii Ta 3axucty Pociaun, Pecriybnika Momomosa

MPOCTUN EGEKTUBHUM METO/I POSMHOKEHHSI VERBENA
TRIPHILLA L'HER. B YMOBAX MOJI1IOBA

Karouosi ciioBa: BepOena, MeTo/1, pO3MHOKEHHS, YKOPIHEHHS, JKUBIII, CyOCcTpar

Verbena triphylla — Bun, skuii 3aBasku epipHOMY Maciay Mae TPUEMHUI
HAaCUYCHUN JMMOHHMU 3amax i3 KBITKOBO-(PPYKTOBUMH HOTaMu. JIMCTS MICTUTH [0
0,9% edipHoi oii, OCHOBHI KOMIIOHEHTH $IKOi - LUTpaJib, JUMOHEH, T'epaHiol, TpaHC-
ouuMeH, 6era kapiogineH, repmakper D, pnaBonoinu, nesxi cecksiteprieni [1].Edipna
omist Verbena triphylla ctumystoe TpaBiaeHHs, Ma€e CIa3MOJIITUYHY 10 1 KOPUCHA MPHU
BCiX MMOPYLICHHAX TPaBJICHHS, a TAKOX MPH 3aCTIHHUX SBUIIAX Y MeviHii [2], perenepye
TKQaHUHU TCIA 3a0UTUX MICIlb, TE€MaTOM, pO3TATYBaHb, mepeiaomiB [3]. Jleski
JOCITIJKSHHST BUAUTHIIN 1 TPOTUTpUOKOBUH edekT npenapatiB Verbena triphylla [4,5] .
Excrpaktun Verbena triphylla onTumizytoTh po3ymMOBY NTPOIYKTHBHICTH, OCOOJHBO
TBOpYl Ta JIOTIYHI CTOPOHM MUCICHHS, JOMOMAraloTh CKOHIIEHTPYBaTH yBary [6].
Bep6eno3uau ta Bepbacko3umau 3 Verbena triphylla TOHI3yIOTh 1 CTaOLTI3yIOTH HEPBOBY
cucreMy, J00pe JOmoMaraimoTh TIpH 3alaMOpPOYCHHI, CepueduTTs Ta icTepii.
[lepemrkomkae cria3MyBaHHS CYAMH TOJOBHOTO MO3KY, MOKpAIly€ MIKPOLMPKYISLIIO
[7].

Ha mpukiHii KOXHOTO Tmepioay Bereraiii, BiJOMpPArOThCA HaWKpami 3a
(EeHOTUIOBUMH O3HAaKaMHU MAaTEPUHCHKI POCIMHHU, TNEpecialoTh y KOHTEHHepax
BEIUKOr0 00'eMy, y cremiaJbHui (KOMEpIIHHUN) TOXUBHUN TPyHT. SIK BHXITHUN
martepian npu po3MHOXeHH1 Verbena triphylla meronom canarii, Oynu BHKOpHCTaHi
BEpPXIBKOBI YaCTHHM IIaroHIB, 3€J€HI Ta 3JIeTKa 3AepeB'sHN, 30€pEeKECHUX B3UMKY
POCIMH, TIPU TIO3UTUBHHUX TEMIIEpaTypax.

Sk cepemoBuie sl YKOpIHEHHs Oylla BUKOpPHCTaHa BOJA 3 HEHTPAJIbHOIO
cepenoBuiieM pH (6.5-7), cknsni nabopaTopHi HpoOipKd, MOMIIIEHI B INTAaTHB Ta
MIHOIJIACTOB1 KUTBISA JUIS MIATPUMKH KUBIIB TIPH YKOPIHEHHI. ATMIKadbHI SKHUBII
JOBXKUHOIO 3-4cM, ISl YKOPIHEHHS 3pi3ajucs 3 MAaTEPUHCHKUX POCIUH 3a JOMOMOTOI0
FOCTPHUX HOKHUIb, TAMYACOBO MoMmimarouuck B 1% pozunn KMnO4.

[Momanpima 0OpoOKa CKIAAAETHCS B MIATOTOBII JKUBLS - BHIAICHHS OCTAHHBOI
napu JIMCTOYKIB, 3pi3aHHA HIKHBOTO KIHYMKA JKMBISI MEIUYHUM CKAalbIIEJIEM,
HaJATaHHA TOJICTEPEHOBOIO KIJIbIS, YCTAaHOBKA HOro B 3a3JalieriJib MiArOTOBJICHY
npoGipKy /I YKOPiHEHHSI, Ha CBiTIi, Ipu Temmepatypi 20-22°C.

[Tpu HEeoOXimHOCTI JOMMBAIOTH TEIUTYy BOAY B MpOOIpKU 3 *UBIMH. [IpoBoaunum
YKOpiHEHHS B TpH Tiepionu (mo 22 no0u KOXKEH), 10 OTPUMAaHHS HEOOXIHOTO 00CsTYy
YKOpIHEHHX XHBIIB. MeToJl 03BOJsIE OTPUMATH BiJ 25 10 56 yKOpiHEHUX >KHBLIB 3
OJIHIET MATEPUHCHKOT POCITMHY Y TTOPIBHSHO KOPOTKI TEPMIiHHU.

Pi3HOMaHITHI MOJIMBOCTI BHKOPHCTAHHS BEpOCHM JMMOHHOI CIyTryBaJld
OPUBOJOM JUIS TOLIYKY PI3HUX METOJIB PO3MHOXKEHHS Ta BIPOBAKEHHS Cepel
JTIOOUTENIB €K30THYHUX POCIMH Yy KJIIMaTHUHUX ymoBax MonnoBu. CriouaTky, Hpu
iHTponykuii Verbena triphylla, nyis po3MHOKEHHS, OyB YCITIIIIHO BUKOPUCTAHUN METO]T
KUBIIOBAaHHS 3€JICHUX 1 3TANTY’KEHUX T'JIOYOK B MOKUBHUM IPYHT.

Metoa xoporuii, ajie BUMarae OiIbIIOro O0CATY MOCaIKOBOTO Marepialy, HiX
mig dvac cadamii. KpiM 1boro, HeoOXimHWI SKICHUW TOXUBHUN TPYHT, OLIbIIE
TETTUYHUX TLUTOII, 10 301JIBIITYE KiHIIEBY I[IHY YKOPIHCHHUX JKUBIIIB.

BukopucroByBaHMii HamMu HOBUH METOJ CaHallli Ha KIUTAIT PO3MHOMKECHHS
(BITHOBJICHHS) M'SITH TIEPIIEBOI, PO3POOJICHWM 1 3alaTeHTOBAHWM paHIIIe HaIIOK
n1abopaTopi€ro, MPOCTILINA 1 TOPIBHSIHO HEJOPOTHIA.
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[IpoTsirom GaraThoX pOKiB 1 EpioiB YKOPIHEHHS KUBIIB, Kpallli pe3yabTatu (99-
100% yxopiHEHHSI) OTpUMaHI MpPH BUKOPHCTAHHI 3€JICHUX AaMNiKaJbHUX JKUBIIIB
po3mipoM 3-4 cum (Tab.1) mopiBHSIHO 31 31erka 37aepeB'sHiTuM (98-99%).

Taomums 1
PesynbTaTi BKOpIHEHHS 3€JIEHUX 1 371€TKa 37epeB'THUINX aniKalbHUX KUBILIB Y Verbena
triphylla, (3a 2022-2024)

Iepion (22 | KinbkicTb xuBLIB y3THX | KiTbKICTh YKOPIHEHHX >KUBLIB, O/I.
JTH1) JI0 YKOPIHEHHS, Of.

3eJIeHi OJIpEBECH1III | 3eJIeHi % | onpeBecHLT %
2022 100 100 100 100 98 98
2023 100 100 199 99 98 98
2024 100 100 100 100 99 99
Bcero 300 300 299 299 99 98

Ha »xwuBisx yepe3 15-17 nHiB 3'IBASIOTHCS 0Tl KOPIHHS, K1 MAIOTh TYXKE MIBUAKI
TEMITH PO3BUTKY. 3a MOAAJIBIIOTO PO3BUTKY BOHU 3MIHIOIOTH KOJIIP 1 CTPYKTYPY, TOOTO.
JepeB'sHi0Th (puc. 1).

Kopinenp po3BUBa€eThCS 3a aHAJIOTIEI0 3 KOPIHIIMU Y pociiiH Verbena triphylla
OTPUMAHOTO 3 HACIHHS - O/IMH LEHTPaIbHUI 0Bruit 1 votupu menie (Puc.1), npuaomy
OJIHAKOBO Y BCIX OTPUMAHHMX POCIUH. Byno momideHo, 1m0 cTebiia y BCiX BHJIIB JKUBIIIB
(3esieHuX abo 371erKa 3/epeB'THIINX ) HAPUKIHII Mepioy YKOPIHEHHS, ITOTOBUIYIOThCS,
MOIOBXKYIOTHCSI 1 37IEPEB’ THIIOTh.

Puc.1 Yxopineni xuBni Verbena triphilla meTonom canamu

Jlanuii eTan OHTOr€HETUYHOTO PO3BUTKY >KUBIIIB € ONTUMAIBHUM JJIs Mepecajiku
MOJIOJIUX KHBIiB, III0 YKOPIHUJIKCS, B TNIACTUKOBI KaCETH Ha JOPOIIYBAHHS 10 BUCATKU
Y BIIKPUTHUN TPYHT.

JloTpumaHHs TIepioly BUCAAKH, BAXKIMBUHA MOMEHT — HOr0O 3aTsSryBaHHS
OPU3BOAUTH 10 TEpPEepOCTaHHS Ta TMOLIKO/KEHHS KOPIHI[B, a pOCIMHHU 3
HEIOPO3BUHEHOIO0 KOPEHEBOIO CHCTEMOIO MTOTaHO POCTYTh 200 30BCiM THHYTb.

3pocTaHHs MaJICHBKHX POCIHH TMOYHHAIOCS MPHUOIU3HO dYepe3 OBl JOO0W Mmicis
CBOEYACHOI BUCAJKU BKOPIHEHUX KHBI[IB Y KaCeTH 3 >KUBUIBLHUM IPYHTOM. Pocnuuu
MOCWJICHO PO3BUBAIUCS, JOCATAIOYM CTAaHAAPTHUX I pO3caad po3MmipiB, (10
BUKOPUCTOBYETHCS CIIOYATKY JOCTIKEHb METOZIOM) MPOTAroM 35-40 nHiB.

VY 1eit sxe mepiof1 3A1MCHIOBANIN 11 3arapTOBYBaHHS Ta BUCAJKY Y BIIKPUTUN IPYHT
JUTSE PO3BUTKY Ta (DOpPMYBaHHSI JIUCTS, SIKE € JIKAPCHKOI Ta MPSHO-apOMATHYHOIO
CUPOBHHOIO y JJAHOTO BUTY.

VYci pocnuHu (BUPOCIM YKOPIHEHI >KMBII) BHCAKYBalU y BIAKPUTUH TPYHT 1
00pe MPYHKIIIHACS.
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TakuM 4uHOM, pO3MHOXEHHSI Verbena triphylla meromom canamii J03BOJSE
OTPUMATH B KOPOTKI TEPMIHU HEOOXiTHY KUIBKICTh (CTaHAAPTHUX TOJIOHO IO po3caan
OBOYEBUX KYJBTYpP) YKOPIHEHHX >kKMBLIB. OTpUMaHMIi MOCAIKOBHI MaTepial MOPiBHIHO
HEJIOPOTHI, 3I0POBUH, JIETKO IPYXKUBAETHCS K Y TETUTHIT, TaK 1 y BIAKPUTOMY TPYHTI;

Bukopucranus Merony caHailii J03BOJISIE OJEpKAaTH JOCHTHb BEIHKUH 00csr
MOCAJIKOBOTO MaTepiany B KOPOTKI TEPMiHH, y Pi3HI YaCOBI BiAPI3KH MEPioly BereTallii.
Metox caHaiii, BHUKOPHCTAaHUH Tpu po3MHOXKEHHI Verbena triphylla no3Bonse
BIIPOBAJUTH I1Iel OakaHWW eK30TUYHHWHM BUIJISIA, JJIs1 0araThbOX CIIOKHBAYiB, SKI
3aliMalOThCsl NPSIHO-apOMATUYHUM POCIUHHHUIITBOM Ta BUPOOHHUIITBOM BIANOBITHOI

MPOIYKIIIi.
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Kigirina O.0O., kaHauaar c.-r. HayK, CT. JOCIiTHUK
[{u6po 1O.A., ronoBHuii haxiserrb
[actutyT arpoexonorii i npuponokopuctyBanus HAAH, m. Kuis, Ykpaina

JIIKAPCBKI POCJIMHU - ITOIIUT I HEPCIIEKTUBU BUPOILILYBAHHSA

Kao4oBi cjoBa: nikapchKi pOCIMHM, POCIMHHA CHPOBUHA, arpapHuil Oi3Hec, HIIIeBi
KyJIbTYpH

BuporyBaHHs JTiKapChKUX POCIMH JIaBHO YXK€ CTaJI0 YCHIIIHUM Oi3HECOM Yy
Oaratpox kpaiHax €Bponu. Tak y XopBarii MacOBO BUPOIIYIOTh POMAIIKY, B AnOaHii —
masiito, y Ilonpmi — yeOpeup Ta Banepiany. [Ipu npomy, y mepeBakHil OUIBIIOCTI
€BPOMNEHCHKUX KpaiH, 3 METOI0 PO3BUTKY Taiy3l, arpapiiB, IO OCBOIOIOTH PHHOK
JTIKapChKUX POCIHH 3a0X0UYIOTh JIePKaBHUMHU JOTAI[ISIMH SIK Ha BUPOIIYBaHHS, TaK 1 Ha
nepepoOky cupoBuHHU [1]. JIiku 9y KOCMETHKa, BUTOTOBJIEH] 3 HATYpAIbHUX MPUPOJTHHUX
KOMITOHEHTIB, 3 KO)KHUM POKOM Ha0yBalOTh yce OIbIIO0i MOmyIsspHOCTi. ToOMy monuT Ha
JKapChKl POCIUHU Y CBITI JIMIIIE 301TBITYETHCS.

B Vkpaini nikapcbki pOCIMHH, IO LIJECIPSIMOBAHO BHUPOIIYIOTHCS, Yepes3
HEBEJIMKY YacCTKy 3aiHATHX MiJ HUMH IUJIOL[ Ta BY3bKUN CETMEHT CIOXKHMBYOTO PUHKY,
BITHOCATH J0 HIIIEBUX KynbTyp. HallOimpmmMu crokuBadyaMu JiKapChKOi POCIMHHOL
CHPOBUHU Ha BHYTPIIIHHOMY PUHKY KpaiHu € (hapMalleBTHYHI KOMITaHii, MiATPUEMCTBA
Xap4oBOi MPOMHUCIOBOCTI, BUPOOHUKH 4aiB, BUPOOHUKU KOCMETOJIOTIYHUX IpenapaTiB
ta iH. OCTaHHIMH pOKaMH 3HAYHOTO TOIIMPEHHS HaOyBae BHPOIIYBaHHS TaKHX
JTIKapChKUX POCIHH, SK poMalllka, BajepiaHa, cobaya KpONWBa, HATIAKH, JaBaHJA,
IIUTIINHA, a TaKOXX HaciHHA rapOy3iB. | 11e HeBEIWKHA Mepernik JIKapChbKUX POCIIHH,
CHPOBHHA SIKMX Ma€ IMPOKE BUKOPUCTAHHS Y (hapMalleBTHUHIHM Ta XapyoBiii ramysi, ToMy
noTpeOye iX BUPOITYBaHHS y MPOMHUCIOBUX MaciiTadax [2, 3].

3a cnoBamm Hazapa [IlpuBeneHoka — 3aBigyBada BIAIITYy TEXHOJIOTIT
BHUPOIIIYBaHHS JIIKapCchkuX pociauH JlocmiaHoi cranmii mikapebkux pocaud IAIT HAAH,
B Ykpaini Bupomyerscs 50—-60 BuaiB Jdikapcbkux pociuH. Lum 3aiimMaroTecs He iuIie
depmepu, a W celdHM Ha NPHUCATUOHMX IiNAHKaX. [PyHTOBO-KIIMaTH4Hi yMOBU B
VYkpaiHi CHpusSTINBI A7 OTPUMAHHS YpPOXKaiB BUCOKOI SIKOCTi, TOMY HamlpsM Mae
nepcrnekTuny [1].

3 KO’)KHUM POKOM HAyKOBIII BIIKPHBAIOTh HOBI BJIACTUBOCTI JIKAPCHKUX POCIHUH,
0 TOTEHIIMHO TMpEeJCTaBiIse 3HAYHUKA 1HTEpec I arpobOizHecy. BupornryBaHHs
JIKapChKUX PpOCIMH IIOYMHA€ BIiJirpaBaTu JAefaii OUIbII BaroMy pojib, SK Ha
BHYTPIIIHHOMY PHHKY TaK 1 B 30BHIIIHbOTOPTOBENBHIN MisIbHOCTI Kpainm. 3a 2023 p. y
ToBapHiil mo3unii «HacinHs aHicy, 00sHY, (eHxento, Kopianapy» Oylio iMIIOPTOBaHO
418 T mpoxaykiii Ha cymy 1,11 mutH monapiB Ta ekcrioproBano 2238 T Ha cymy 1,96 miH
nonapiB. 3a mosutiero «Pocimun s nmapdymepii, MenunuHN» OyJI0 IMIIOPTOBaHO
1015 T mpoayxkiii Ha cymy 2,94 MitH foaapiB Ta ekcriopToBaHo 5597 T Ha cymy 20,65 MiH
nomnapis [2].

YKpaiHChKI MANPUEMIT 3 KOXKHIM POKOM BCE€ OLTBIIT aKTUBHO OCBOIOIOTH PHHOK
JiKapchkux pociuH. Y mepioa 3 2022 mo 2023 p. mociBHI IUIONII MiA JIKapChKUMU,
e(dipooNIHHUMH Ta NPSHO-aPOMATHYHUMH KYJbTYpaMH 3pociid 3arajoMm i3 9,8 mo
12,6 Tuc. ra. 3aranpHa TUIONIA ITiJ TOCIBaMH JIIKAPCHKUX POCIUH CTaHOBUIA 4,6 THC. Ta.
[Ipu mpoMy MOCIBM y CKJIaJi SKMX pOMaIllKa, BajepiaHa, cobaya KpOIHBa, HaTiIKH,
munmuHa  craHoBuwid 3,1 thc. ra. Cepen edipoomiiiHUX POCIHMH TPagULIHHO
nepeBakaroTh KOPiaHJp, AR, M sTa Ta JJaBaH/a. 3arajabHl MMOCIBHI TUIONI KOpiaHApPY
cTaHoBwiu 8,3 THC. Ta, 3 HUX 1,8 THC. Ta MOCIBU COPTIB, 1[0 BUKOPUCTOBYIOTKCS, K
npsiHoti. EdipoomniitHi coptu Kopianapy 3aiimanu 1uionty 6,5 tuc. ra. Ilnomi mociBiB
manii cranoBuiu 0,9 tuc. ra, naBanau — 0,1 Tuc. ra [2].
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Jlo [lep»aBHOTO peeCTpy COPTIB POCIUH, MPUIATHHUX JUIS MOIIUPEHHS B YKpaiHi
3aHECEHO TaKl YOTHpH COPTH KopiaHapy, sk Kapioe, Mapino, Okcanut, FOBimeHHUI.
Yotupu coptu masiii — Maectpo, Mymikerep, llanc, Kapaunan. Cim copTiB M’ATH —
Menonis, Jlimis, Jlydbenuanka, Mama, Hopronucra, [Tocyiascbka mHanooapHa, JlebenumHa
nicHs. Yotupu copti naBanau — Bikropis, Jligis, Mpis, Cunesa Hanii [4].

Ha nymky ekcriepTiB [2], B yMOBax JOCUTh HU3bKUX IIIH Ha TPaaULIAHI 36pHOBI
Ta ONIHHI KyJbTYpH BUPOIIYBAHHS JIIKAPCHKHX, MPSHUX 1 €(ipOOSiiHIX POCIHH MOXKeE
CTaTH BUTIIHOIO aJbTEPHATHUBOIO M (epMepchkux rocronapctB. CepeqHs puHKOBA
BapTicTh peami3anii 1 kr maBanau po3nounHaeTbes 3 800—1100 rpH. 3a 1 Kr, M’ ATH — BiX
200 rpH., pomamku Jikapcbkoi — Big 240-500 rpH., a KOpiHb BaJepiaHU JIKapChKOI
kommTye Bix 630 rpH.

OnHak, SK y)Ke 3a3Ha4asiocs, BUPOILTYyBaHHS JIKapChbKUX POCIHH — Oi3HeC, 1110 Mae
nyxke crienudiyHui HimeBUid xapakrtep. lepmmii ypoxait 310patu MOXHA MiHIMYM Ha
Jpyruil pik, a po3paxoByBaTH HA BiIUYTHI NpUOYTKU — MPUOIU3HO HA TPETIH, a iHOAl i
I'ITUN pIK BUPOILYBaHHS, L0 3aJICKUTh B1Jl KOHKPETHOI KYJIbTYpU. A BHUPOIIYBaHHS
OJTHOTO T'eKTapa JIIKapChKUX TPaB 3a 3aTpaTaMM KUBOI Mpalli MOXXe MPUPIBHIOBATHCH 10
BuponryBanHs 100 1 OinbIne ra 3€pHOBUX KYJIBTYp, M€ Il TMPOIECH TOBHICTIO
aBTOMATH30BaHO Ta MeEXaHi30BaHO. Ta 3a yMOBHM TapHOTO BpOXaro JOXiA 3 TeKTapa
JKapChKUX TpaB Moxe csaratu 20 Tuc. monapis, mo y 10-30 pasiB nepeBuIye 10Xi1 Bija
BUpOIIYBaHHA mineHuii. Hampuknaza, 3 rekrapa moss MoxkHa 3ibparu 0,5 T KBiTiB
pomamikd Ha cymy S50 THC. TpH., CyXOoro KOpeHs Bajepianu — 3,5 T Ha CyMy [0
300 tuc. rpH. [3].

Tox B yMOBax ChOTOJICHHS, B YKpaiHi BUPOIIYBAaHHS JIIKAPCHKUX, €IpOOTIHHUX
Ta TPSHO-apOMATUYHHUX POCIUH Ma€ mnepcrneKTuBu. OnHaK, AN YCHIIIHOTO BeIEHHS
IbOTO arpoOi3Hecy, MOTPiOHI 3HAHHS OCOOJMBOCTEH arpoTEXHIKHM BHPOIIYBAaHHS Ta
PO3YMiHHS crielU(iKu MAPKETHHTY 30yTYy.

Bioaiorpadgis.

1. Illei O6i3HeC IPUHOCUTH HEIOTaHl IPUOYTKHU: B YKpaiHi HaOUpae MOMmy/IIpHOCTI BUPOLTYyBaHHS
JIKapChbKUX POCIMH. https://expres.online/lyudi-i-problemi/tsey-biznes-prinosit-nepogani-
pributki-v-ukraini-nabirae-populyarnosti-viroshchuvannya-likarskikh-roslin

2. Himesi nikapchbki, npsHi Ta edipoomniiiHi KynbTypH. https://www.growhow.in.ua/nishevi-
likarski-priani-ta-efirooliyni-kultury/

3. Jlikapcbki poCIMHH: YH BapTO OpaTHCs 3a LI0 Hillly B YKpaiHi i Y1 MOXKHA 3apOOUTH.
https://superagronom.com/articles/668-likarski-roslini-chi-varto-bratisya-za-tsyu-nishu-v-
ukrayini-i-chi-mojna-zarobiti

4. JlepxaBHUI peeCcTp COPTIB POCITUH, MPUAATHHUX TSI IIOIIMPEHHS B Y KpaiHi.
https://minagro.gov.ua/file-storage/reyestr-sortiv-roslin
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Konocosuu M.II., kanauaar c.-r. Hayk, Komocosuu H.P.
Hocnignaa cranmis mikapebkux pociud IATT HAAH, Bepezotoua, [TonraBchka 001acTsb,
Ykpaina

XAPAKTEPUCTHUKA KOJEKOIMHUX T'IBPUIHUAX 3PA3KIB M’SITH
MEPIIEBOI

Kurouogi ciioBa: M’sita miepiieBa, KOJICKIIHHI 3pa3Ku, TPOAYKTUBHICTb, CTIHKICTh

M’sita mepueBa (Mentha x piperita L.) — GararopidyHa TpaB’sSHHUCTa pPOCIHHA
poauHM TryOoouBiTHX. JIMCTS M’SITH MICTHTH e(ipHY OJiI0 y CKIaAl SIKOi € MEHTOJI, II0
00yMOBIIIOE ii TepanmeBTHUHY aKTUBHICTh. CHpPOBHHY IIi€l POCIUHU 3aCTOCOBYIOTH SIK
CIIa3MOJIITUYHHUM, OoneramyBaIbHUM, npoTHU3analbHUM, ’KOBUOT'THHHH Ta
nesuHbpikyrounii 3aci6. JIMCTS M’SITH BXOOUTH 10 CKJIaAy BITPOTIHHHMX, TMOTOTTHHUX,
YKOBUOT1HHHX, 3aCTIOKIIJIMBHUX Ta MUTYHKOBUX 4aiB [5].

Y 2022-2023 pp. Oymu mpoBeneHI AOCITIDKCHHS 3 BHUBYCHHS KOJEKITIHHHUX
riOpUIHUX 3pa3KiB M’ATH TEpIEBOi 3a KOMIUIEKCOM IMHHHMX O3HaK. OLIHKY 3pa3sKiB
MIPOBOJIMIIN 32 HACTYITHUMH O3HAKaMH: MPOTyKTUBHICTh, CTIHKICTh JI0 IIKITHUKIB 1 XBOPOO,
MOP(}OJIOTiYHI 0COOIUBOCTI.

Jlocmiau 3akiaiand y BIATOBIAHOCTI 3 METOIMKOIO HaBeACHOIO B MOCiOHMKY b.O.
HocniexoBa [1]. @DeHONOTIYHI  CIIOCTEPEKEHHs, OIOMETPHYHI  BHMIPH, OIUHKY
MPOAYKTUBHOCTI Ta CTIHKICTHP TMPOBOAWIM Y BIAMOBIAHOCTI 3 Meromukamu M. 1.
Maiicypanze [2], O. A. Ilopanu [4], Omemtoru B.II. [6] Ta meTonukamu Jlep:kaBHOTO
BUTIPOOYBaHHS [3].

[Ipu npoBeneHHI KOMIUIEKCHOI OIIHKH 43 3pa3kiB 3a MOpP(OJOTIYHHMHU Ta
rOCTIOIAPCHKO-IIIHHUMH O3HAKaMHU 3a MPOAYKTUBHICTIO CYXOl TPaBH BHILTHIIUCS 3pa3KH:
ILR 01050 — 127 1, ILR 01043 —117 1, ILR 01037 =109 1, ILR 01030 —107 r, ILR 01221 —
105 1 3a nmponykTuBHicTIO JHcTs: ILR 01043 — 57 1, ILR 01050 —54 1, ILR 01030-52 r, ILR
01230 ta ILR 01154 — 48 r; 3a npoaykTHBHICTIO cuporo koperesuma: ILR 01179 — 633 r,
ILR 01052 — 383 r, ILR 01046 — 364 r, ILR 01043 r - 362 1, ILR 01044 r - 358 r, ILR
01221 r-352r ILR 01153 r - 337 r, y nopiBHsHHI 13 crangaproM ILR 01046 mo, mas
MIPOAYKTUBHICTD CyXOi TpaBu — 83 T, ucTs — 44 T, cuporo KopeHs — 364 1.

3a BucoTO0 pocnuH Buaimmucs 3pazku: ILR 01045 — 107 cm, ILR 01214 — 99
cM, ILR 01233 — 93 cm, ILR 01154 Ta ILR 01221- 74 cm, mo Ha 43, 35, 29, 10 cm
BUIIIE BiJI CTAaHAAPTY.

HaiiGinpimuit giameTp Kyia BcTaHoBiieHO Yy 3pa3kiB: 01233 — 105 cm, ILR 01044
— 103 cm, ILR 01043 — 102 cm, ILR 01221 — 100 cm, ILR 01030 ta ILR 01214 — 98 cmM,
mo Ha 22, 20, 19, 17 ta 15 cM Ginbine Big cranaapty. HaitHmk49a mpoayKTHBHICTD CyXOi
TpaBu BusiBieHa y 3paskiB: ILR 01236 — 21 r, ILR 01232 — 26 r; cyxoro nucts — ILR
01236 — 10 r ta ILR 01231 — 16 1, cuporo kopianst — ILR 01236 — 38 r, 01036 — 47 r.
Haiinmxunmu BusBuimces 3pasku ILR 01236 ta ILR 01222— 44 cm. HaiimeHmmuit
miametp kyma y ILR 01132 — 50 cm Ta ILR 01059 — 57 cm.

[IpoBenena oOIiHKA CTIMKOCTI, CIPUMHATIMBOCTI TiOPUAHUX 3pasKiB M STH
MoKasajya, 10 BHCOKa CTilikicTh (9 OamniB) BusBieHa y 38 3paskiB (B TOMYy 4HuCHi 1 B
cragaapti ILR 01046) mono antpakHo3y (Sphaceloma menthae Jenk), GopomHHCTOT
pocu (Erysiphe cichoracearum D.C. f. Menthae) —7, no ipxi (Puccinia menthae Pers.) —
30 3pa3skis.

Jyxe BUCOKa CTiHKicTh no mukayn (9 0) Oyma y 10 3paskiB, a 10 OaraToimHHX
IIKiTHUKIB — y 42 3pa3kiB. BHCOKY KOMIUIEKCHY CTIMKICTh 10 LIKITHHUKIB 1 XBOpoo (9
6aniB) manu 3pa3ku ILR 01039, ILR 01058, ILR 01139, ILR 010590, ILR 01153, ILR
01136, ILR 01231, ILR 01154.
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B pesynbrari mpoBeneHUX MOCHIIKEHb BHSIBJICHO, IO HAWBWINA CTIHKICTh B
ymoBax 2022-2023 pokax BUSBIEHO: 0 aHTPAKHO3Y Yy 37 3pa3KiB, OOPOIIHUCTOI pOCH —
y 11, ipxki — 41, uukag — 5, GaraToimHUX MIKITHUKIB — y 41 3pa3ka, KOMIUJIEKCHA
CTIHKICTB JI0 IIKITHUKIB 1 XBOPOO — y 8 3pa3KiB..

B pe3ynbrati npoBeAeHUX AOCTIIKEHb 3 KOJCKIIHHUME TiOpUIHUME 3pa3KaMu
M’SITH TIEPIEBOi BHAUICGHO 36 JDKEpeNl ToCHOJapChKO-IIHHMX O3HaK: 5 — 3a
IPOAYKTHBHICTIO CyXOi TpaBH, 5 — 3a MPOAYKTUBHICTIO JIUCTS, 7 — 3@ MPOAYKTHUBHICTIO
KOPEHEBHUIIA, 5 — 32 BUCOTOIO POCIWH, 6 - MaJd HaWOLIBIIMI IiaMeTp Kymia, 8 — 3a
KOMILIEKCHOIO CTIWKICTIO IO HIKIIHMUKIB 1 XBOpoO. HaifOutbm 1iHHI BUAUICHI 3pa3Ku
OyayTh 3alyueHi y celeKIiiiny pooory.
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1 — IactutyT arpoekosorii 1 npuponokopuctyBands HAAH, m. KuiB, Ykpaina
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CYCLAMEN PERSICUM JI)KEPEJIO IIIHHOI JIKAPCHKOI CUPOBUHHU

Kuo4oBi ciioBa: jikapchka pocirHHA CUPOBHHA, CIIOCOOW PO3MHOKEHHSI, 0COOIUBOCTI
JIOTJISITY B TOPIIEYHINA KYJIBTYpI.

Cepen 3HAYHOTO PIZHOMAHITTS JEKOPATHBHUX POCIWH, SIKI BHUPOIIYIOTHCS B
YMOBAaX >KUTJIOBUX 1 BUPOOHHUYUX MPUMIIIEHb, OCOOJIMBE MICIE HAJICKUTH BHJIAM, SIKi
MaloOTh PI3HOBEKTOPHE BUKOPHUCTAHHS — JEKOPAaTUBHE, 03/10pOBYE Ta JIKyBaJIbHE.

Han3BuuaitHo mikaBUMU BHJaMH cepel 3a3HAueHOi TPYyMd POCIUH €
npeacTaBHUKH poay 1ukiaamen Cyclamen L. JlikapchbKOIO CHPOBHHOIO ITUKIIAMEHY €
Oynb0u. BUKOPUCTOBYIOTH JUIs JIIKYBAJIBHUX LIIJIEH CBIXk0310paHi Oynp0M UKIaMEHy —
Tubera Cyclaminis ix 30epiraroTh y MpoXoJoaHOMY MicIi (3a Temneparypu a0 5°C) y
BOJIOTOMY TMiCKy. bBynbpOM MICTATH CamoHIH — LMKIAMIH, SKUA TpH  Tigposisi
PO3IIEIUTIOETHCSA Ha aMOp(HUI carmoreHiH — MUKJIAMIPETHH 1 ITYKOD, JICYJI031H, ITUKII03Y,
JIEKCTPO3Y, MEHTO3Y Ta MoJlicaxapu] — UUKIaMO3uH [1].

VY HapoaHiii MeIuIIKHI, IIe 3a YaciB ['immokpara i 70 HalKMX JTHIB IUKJIAMEHAMH
JIKYIOTb YWCJIEHHI 3aXBOPIOBaHHS JIIOAMHM 1 TBapuH. HaiinaBHimi mikapi
BUKOPHUCTOBYBAJIU ITUKJIAMEH TIPH PEBMATU3MI1, TAUMOPUTI, IPH YKyCax OTPYHHUX 3MIH 1
KOMax.

CydacHa rymMaHHa MeEIWIIMHA BUKOPHUCTOBYE (haOMalleBTUYHI IpernapaTuHa
OCHOBI LIMKJIAMEHY, 110 BUABISIOTH NMPOTHUCTOLMIHY aKTHBHICTh, a 32 JI€I0 Ha ceplie
CXOXI Ha mpenapatd 3 HamepcTIHKH. OcoO0nMBO €PEeKTMBHUM € 3aCTOCYyBaHHS
[UKJIaMEHYy IMPH TOJIOBHOMY 0OJi 3aCTYAHOTO XapakTepy, (pOHTHTax i raiMoOpHUTax.
EdextuBHUM 11 JIKyBaHHS TrailMOpuTy, (GPOHTUTY Ta €TMOIIUTY BBaXalOTh
Cunydopre, XnopohiminT 3 MUKIAMEHOM TOIIO, 1€ MEePeBAKHO MpernapaTH Ha OCHOBI
HaTi0(1T130BaHOTO COKY Ta BOJHOTIO EKCTPAKTy 31 CBDKUX Oyiap0 IUKIaMeHy. Y
roMeomnarii HUKJIaMeH BUKOPUCTOBYIOTh IIPU PO37a/IaX MUTYHKOBO-KHIIIKOBOTO TPAKTY Ta
IIPU 3aXBOPIOBAHHAX LIEHTPAJIHLHOI HEPBOBOI CUCTEMH, KIHOYUX CTATEBUX OpraHiB, HOCA,
oueil Ta 3actyml. Y HapoAaHiii MeauuuHi HacToi Oylb0 BHUKOPHCTOBYIOTH IIpH
MOPYIICHHSAX MEHCTPYyaIliid 1 OB’ sI3aHUX 3 HUMHU HEPBOBHUX PO3JIaJiax, MPU HEBPAITIsX,
MOPYIICHHSX TPABJICHHS, METEOPU3MY Ta PeBMaTUUYHOMY 00:i. Y TpaauLiiiHiil MeauIuHI
MOTOBYEHI OyJIbOM MPUKIIAIAI0Th 10 PEBMATUYHUX ITYXJIMH 1 TEMOPOWHUX IIHIIIOK.

3HaYHUM pI3HOMAHITTAM BHPI3HA€ThCS LUKIaMeH nepcunacbkuit (Cyclamen
persicum Miller.), skuit BITOMUN y KyJIbTypl BXKE JACKUJIbKA CTOJITH MOCHLUIb. 3aBIsSKH
PI3HOBEKTOPHOCTI BUKOPUCTAHHSI T BUCOKUM JIEKOPATUBHUMSKOCTSIM, BU/I TOMYJISIPHHUIA,
SK KIMHAaTHAa POCIWHA 10 HHWHI. 3a 4Yac KyJbTHBYBaHHS CTBOPEHI YHCJICHHI COPTH 1
riopuau.

Jlo 1800-x pokiB IMKIaMEH TEPCHJICHKHN BBaXKAIU JYXKE CKIAJHOK IS
PO3MHOXKEHHS 1 BUPOILYBAaHHS POCIMHOI0. PO3MHOXKYBaIM pOCIMHU NTEPEBAKHO MOAITIOM
Oynb0 HaBITUI, TEepeca/pKeHl POCIMHU BIPOAOBXK JITHBOTO TEPIOAYy BIAMOYWBAIH, 1
BUPOOHHUIITBO CHPOBUHHU CKJIa/1ano 2 pokH 1 6unbiie. Y 1825 poui anrmiens JxoH YiaMoT
MOYaB BUPOIIYBATH POCITMHU 3 HACIHHS 1 BUPOCTHUB TEPIIi OyIb0M 3 HaCIHHS BIPOJIOBK
15 micsiB 6e3 TTHROTO Mepiony crokoro [2]. He 3Baxaroun Ha Te, 1110 B KBITHUKAPCTBI
MPOJIOBKYIOTh BUKOPUCTAHHS BET€TaTUBHOTO CIIOCOOY BUPOLIYBAHHS, Ta BUPOILYBaHHS
Oynb0 3 HaCiHHS BIPOJOBXK 15 MICAIB, CydacHi TEXHOJOTII J03BOJIIOTH OTPUMYBATH
ToBapHi Oynp0u — 50-60 T BIpoAoBk 8 MICSIIIB 13 3aCTOCYBAaHHAM MiKPOKIOHAIBHOTO
PO3MHOXKEHHS [3].
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Bripogosx 2019-2022 pokiB, Oy poBeieH! €KCIIEPUMEHTH, JJ1s1 BCTAHOBIICHHS
ONTUMAJIBHUX YMOB JJISI POCTY 1 PO3BUTKY POCIMHHM B TOPIICUHIA KYJIbTYpl ISt
OTPUMAaHHS JIIKAPCHKOI pOCIMHHOI cupoBUHU — Tubera Cyclaminis.

Cyclamen persicum — OararopiuyHa TpaB sSHHCTa, 0 35 CM 3aBBHIIKH.
KopeneBume 0ynp0omnoniOHe, miaocke, AUCKOMOAIOHOT ¢opmu miamerpoM a0 20 cMm ,
30BHI Oype, 3 YHMCIEHHUMH TOHKHMH IIHYPOTOMIOHMMH KOpEHSMH 3HM3Y. JIMCTKH
nosrouepemmkoBi (12—-20 cM 3aBIOBXKKH), TPUKOPEHEBI, 3A€OLTBIIIOIO BiYHO3ENEHI,
MIPOCTI, 3 CEPIEBUAHOI0 a00 HUPKOIIOIOHO-KPYTJIOIO, P OCHOBI TTIMOOKOBHUIMYACTOIO,
IIJIOKpac abo PiAKO3yOoYacToO0 IJIACTUHKOI. 3 BEPXHHOTO OOKY IUIACTUHKA TEMHO-
3eJIeHa 3 KPAaCUBUM CBITJIUM a00 CpiOJISICTUM MAaJIOHKOM, 3iCIIONly YepBOHYBaTa. KBiTKH
MpaBUJIbHI, JBOCTATEBI, BEJIMKI, Ma3yIIHI, MOOJAMHOKI, 3 KOPOTKOI, MailkKe KYJISCTOIO
TPYOOUKOIO 1 IT’SATUPO3AUILHUM BiJBEPHYTUM JI0 TOPH BIATMHOM, Ha KBITKOHDKKaXx,
MaiiKe piBHUX JIUCTKaM abo B 1,5 pa3u IOBIIUX 32 HUX.

3abapBieHHS BIHOUKA 3aJIEKHUTh BiJI COPTY — PI3HOMAHITHUX KOJIbOPIB 1 BIATIHKIB:
Bil O170r0 10 TEMHO-YEPBOHOTO, HAWOLIBII TIOMIMPEHUM € KapMiHOBO-UYE€PBOHE
3a0apBieHHs KBITOK. HaOynu mOMymsSpHOCTI TakKoX COPTH 3 0axpoMYacTUMH 1
Ky4epsIBUMH TEITFOCTKAMU, BKOPOYCHUMH KBITKOHDKKaMH, Tomo. [IBITIHHS Ty)Xe psCHE,
nesiki coptu 31atHi popmyBaTh nmoHan S0 keiTok. [lmix — kopobouka.

Bcranosneno, mo st orpumanHts 0ynab0 mMacoro 0 150 T BpooBxk 12 Miciris,
[UKJIaMeH oTpelye perenbHoro porany. [1ig yac UBITIHHS — CBITJIOTO 1 TPOXOJIOAHOTO
npuMinieHHsa. OnTuManbHOI0 Temmeparyporo € 6-8°C. 3a migBuIeHol TemmepaTrypu
POCTOBI IpOIeCH MPUIHHSIETHCS, POCIMHA MOXKE BTPATUTH JTUCTS. 3BOJIOKEHHS IPYHTY
TaKOXX BHUMarae OOCpPEKHOCTI — TIOJWUB POCIWH TPOBOIATH Tak, MO0 Bojora He
noTparsuia Ha OynbOM, OCHOBY YEpEIlKiB 1 KBITOK, TaK K IEPE3BOJIOKEHHS MOXKe
BUKJIMKATH KOPEHEBI THWJI 1 BTpaTy pOCIMH. TOoMy KpamuMm CIocoOOM TIOJUBY €
3BOJIOKEHHS IPYHTY 4Yepe3 MiAJOHU. 3 MOYATKOM JIiTa POCIMHH MOCTYIMOBO BTPAyalOTh
JIUCTSI Ta MEPEXOAATh IO CTaHy CIOKOIO, Y 1€l Mepiof] PYHT MOMIPHO 3BOJIOKYIOTH HE
JIOITyCKAIOUU MOro MepecuxaHHs Ta Mepe3BOI0KECHHS.

BusHnaueHo, 110 KpamuM TepMiHOM NepecapKyBaHHs MaTOYHUX POCIHH — uyepe3
KO>KHI 2-3 pOKH, BOCEHHU, KOJIM POCIIMHA IOYMHAE aKTUBHY BereTailito. BapTo 3ayBaxuTi,
0 pOCiMHA MOTpedye XOopoIroro ApeHaxy. bynp0y camkaroTh Tak, 1mo0 BepXHs ii
yacTMHa 3anumianacs Biakputoro. IlepecamkeHi pocnuHHM Biapa3y MOMIIIAIOTH 10
MIPOXOJIOHOTO TPHUMIIICHHS, 32 XOPOIIOT0 OCBITJICHHS 1 4acTO OOMPUCKYIOTh, /10 TTOSIBU
03HAK BIJIHOBJIEHHS BereTarii.

JIist pO3MHOXEHHSI POCIMH BUKOPHUCTOBYBAJIM BETETAaTUBHUN 1 HACIHHEBUI
cnocodu. Koxen 3 mux crnocoOiB e(peKTUBHHA, ane Ipyruii MeHII MOIMyJSpHUH.
HaiinpocTimmm cmoco6oM po3MHOKEHHS € BET€TaTUBHUN — OyJIL00BUMH BIIPOCTKAMHU
Ta mojiIoM OynbOu. 3a Takoro cmnocoOy, pOCIMHH IIBUIKO BiJHOBIIOIOTHCS, MPOTE
Koe(iIieHT PO3MHOXKEHHSI MIHIMAJIBHHM, 1€l crocid Moxke OyTH TpaBMOHEOE3NMEeUHUM
JUIL POCIMHU 1 HOTrO 3aCTOCOBYIOTH NEPEBAXKHO JJIsl PO3MHOMKEHHS I[IHHHUX COPTIB 1
riopumiB.

Xopotii pe3yabTaTh Ja€ 1 HAaCIHHEBE PO3MHOXKEHHS. HaciHHS yTBOPIOEThCS MPU
HITYYHOMY 3alWJI€HHI 3 BUKOPUCTAHHSAM M’SIKOTO MEH3JIMKa. BuciBaTu HaciHHS MOXHa
BiJ[pa3y Mmicist BITKPUTTS KopoOouku. HaciHHs npopocTae 10Bro (BIPOAOBXK 2-4 MicSIIiB
1HOZI TIPOPOCTKH MOXKYTh 3 SIBUTHCS 4epe3 piK 1 HaBITh MI3HINIE), HOTO CXOXICTh
HeBUcoKa 18-25%. IIpore pocnuHHM OTpuUMaHi HACIHHEBHM CIOCOOOM  CTIHKiI [0
3aXBOPIOBaHb 1 IOCUTh JIOBIOBIYHI, MPU MPABHIBHOMY JOTJISIII MOXYTh JOCATHYTH 25-
27 pIYHOTO BIKY.

[{uknameH nmepcuaCchKuil MIHYETHCS 3a T€, IO IBITE MI3HKOI OCEH1 1 B3UMKY, KOJIH
KBITYIOUMX POCIMH HE Tak Oarato. OKpiM TOTO JEKOPAaTUBHI KBITH 1 JUCTKH CTiHKi 10
3pi3yBaHHS 1 MOXKYTh BHKOPHUCTOBYBATHCS JJISI KBITKOBHUX KOMIO3WINiH. [lukimamen
NEPCUICHKUNA HAJICKUTh O OTPYHHHUX POCIMH 1 KOPUCTYBATUCS HUM, SIK JIIKapCHKOIO
pOCIHHOI0, Tpeba 00epekHO, 000B’A3KOBO 1] HATJISIOM JIIKapsL.
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"Xoponscekuii 6otaniunmii can, M. Xopon, Ilonrasceka 0611., Ykpaina

[MonTaBchbKUil HaLiOHANBbHMI mNemaroriunmii yHiBepcuteT imeHi B.I. KoponeHka,
M. [TonraBa, Ykpaina

PRUNUS DULCIS (MILL.) D.A.WEBB. VAR. AMARA B YMOBAX
XOPOJIBCBKOI'O BOTAHIYHOI'O CAAQY

KurouoBi cioBa: Xoponscekuii 60oTaHiunuii can, P. dulcis var. amara, IHTPOIYKIIis,
3pa3oK, O3HAKH.

XOpoJbChbKUi OOTaHIYHMIA Caa € IHTPOAYKIIWHUM LIEHTPOM CYOTPOITIYHHMX Ta
HiBACHHUX IJIOJOBUX KYJBTYpP JI€ HHHI JOCTIIKYEThCS 28 BHUIIB, BKIIOYAIOUU Prunus
dulcis (Mill.) D.A.Webb. [1, 4-7]. Tak, y 2013 p. 10 iHTPOIYKIIIHHOTO €KCTIEPUMEHTY
Oyno 3amydeHo Prunus dulcis (Mill.) D.A.Webb var. amara. Hacinamii matepian
pi3HOBUAY MOOUTI30BaHO 13 M. MOJIOYaHCHK, 3amopi3bkoi 00J1. — MIBHIYHOTO PETiOHY
BUIIPOOYBaHHS 1i€i KYJIbTYpH, /i€ POCIWHU 3pPOCTAIOTh MPOTATOM TPUBAJIOr0O dacy,
XapaKTEePU3YIOThCS 3MMOCTIMKICTIO, TI3HIM TEPMIHOM KBITYBaHHS Ta BPOXKAMHICTIO.
CigHLEBl pOCIMHHU Var. amara B X0poJIbCbKOMY OOTaHIYHOMY Caay IIOOHOCSTH 3 2016
p. 3a mepioa MOCTIKEHb PI3HOBUAY POCIWHU HE CTPAXKIAId y 3UMOBUU TEPiOa Bij
MOpO3iB HaBITh MIPU 3HIKEHHI Temneparypu 1o Minyc 21,3 °C (3uma 2021 p., JIyGencbka
METEOCTaHITis).

VY KyJabTypi IEpEeBaKHO BUKOPHUCTOBYIOTH var. dulcis, OCKUIBKH SAPO KiCTOUKH
Ma€ COJOJIKHH CMaK 1 HE MICTUTh aMUTAAJNIH Ha BIAMIHY BiJI var. amara, siKa
BUKOPHUCTOBYETHCS K (papmakorneiiHa pociuHa [8, 11] Ta 3a KynpTypH sIK Mijena var.
dulcis.

BaxxnuBo Big3HAYMTH, MO NPHU IHTPOAYKIil BUny P. dulcis B Jlicocten Ykpainu
var. amara Mae TIepeBary, ajpke BUPIZHAETHCA SK OUTBII 3WMOCTIHKAa POCIMHA Y
nopiBHSAHHI 3 var. dulcis. B ymoBax XopoibCcbKOro OOTaHIYHOTO caly var. amara
JIOCITIJDKYETHCS SIK 3UMOCTIHKa miamena. B mporeci inTpoaykii B Jlicocren Ykpainu P.
dulcis var. amara nae 3Ha4HEe PO3ILEIUICHHS O3HAK YTBOPEHHSM HOBHX aJalTOBaHUX
¢dbopM pOCINH 3 XOPOIIMMHU POCTOBUMH MOKA3HUKAMHU Ta MPOJYKYBaHHSIM BUIIOBHEHOTO
noOposikicHoro HaciHHs [2]. TIpoBeneHi AOCHIPKEHHS CHPUSUIA BHSIBICHHIO I[IHHOTO
3paszka renotuny P. dulcis var. amara 1jisi BAKOPUCTAHHS B IKOCTI MIIIETTH Ta BUPIIICHO
nuTaHHs Horo aBropcrBa [9]. Takum umuoM, y 2020 p. Ha MmiACTaBI MOBHOBAXKEHD,
HajgaHuX HarioHanpHOIO akajiemMi€ro arpapHUX HayK YKpaiHd, [HCTUTYT pOCIMHHHIITBA
im. B.A. IOp'eBa, HanionanbHMii LIEHTp TE€HETHYHUX PECYpCIB POCIUH YKpaiHU BUIaB
BCTAHOBJIEHOT (OpPMH CBIZIONTBO Ha 3pa3oK TreHOMOHAY MUTAAII0 3BHYAWHOTO
(momynsittist ['ipkwmif) [10]. O3Haku naHoro 3pas3ka HaBeAeHo B Ta0. 1.

Tabnuys 1.
Oznaku 3paszka reHopoHny P. dulcis var. amara, konekiii XopoJbChbKOTo
6oTaniyHoro cany, 2020 p.

OsHakn CryniHb BUSIBJICHHS
Bucora pocinnu, cM 440

Cuia pocty epeBa CHJIBHOPOCIIE
Bereraniitanii mepion, 11i6 169
Texkcrypa kopu rJ1aICHbKa
ITipyacticTh marona MOMIipHa
[inpHICTH pO3MILIICHHS JTUCTKIB cepeHs
Po3mipu nuctka, cM | JOBXKHHA 9,1
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| LIMpUHA 2,9
dopMma Kparo JIMCTKOBOI INIACTHHKHU ropoja4yacra
JloBkHHa depelika, cM 2,2
Po3mipu miony, MM | MpuHa 25

JIOB)KWHA 35
®dopma mmoay (BUTIISIT 300KY) eTnTUIHA
@dopma BepXiBKHU IIIOAY Tyna
OnymeHHs wioxy MOMIpHE
Maca miony, r 3 OIUIOJAHEM 6,0

0e3 OIUIOMHs 4,2
JloB)KMHA KICTOYKH, MM 32
[ITuprHa KiCTOUYKH, MM 22
®dopma KICTOUKH (BUTIISA 300KY) stirieno1ioHa
@dopma BepXiBKH KICTOUKU Tyna
Poswmipu siapa, mm IIOB)KMHA 22

LIMpUHA 13

TOBIIIHA 7
3MOpIIKYBATICTh MOBEPXHI s7Ipa cimabka
Maca sigpa, r 0,8
Cwmak TipKUi
Yac 301paHHs BpOXKalo cepeHin

VY 2019 p., B mpoteci CTBOPEHHsI HOBOI KOJEKIIIHOI AIJITHKM HAayKOBOI 30HU
«DopmoBU TUIOMOBUN camy 3akKJIageHO KOJeKIito pociauH Prunus dulcis (Mill.)
D.A.Webb. IT'atupiuni cisuui P. dulcis var. amara sx nigmeny P. dulcis var. dulcis
BHUCAJIAJIN Y JIBA P 3 KPOKOM Yy PsiTy 4 M Ta BiJICTAHHIO MK psiiaMu 4 M (22 ToCmi THIX
pociaunn). Y 2022 p. Ans MEIUIEHHS, BAKOHAHOTO y CIOCI0 MOJIMIIEHOI KOMYTipOBKH
BUKOpHUCTAH kUBII copty 'leceptruit' (14 nepes, iumi cisHiti P. dulcis var. amara 1ie€i
Jokariii OynyTh 3aliernyieHi 3anuioBauem) [3].
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[Tocnenos C.B., 1okTOp C.-T. HayK, mpodecop
[TonTaBchkuil nepxkaBHUN arpapHUi yHiBepcHuTeT, [lontaBa, Ykpaina

BIIJINB AT'POEKOJIOI'TYHUX YNHHUKIB HA ITPOPOCTAHHSA HACIHHSA
INPEJCTABHUKIB POAY CENTAUREA

KumrouoBi cnoBa: Centaurea cyanus L., Bojomka CiHs, TpoOpOCTaHHS HACIHHS, JIIKAPCHKE
POCITUHHUIITBO

Bumu pony Centaurea BKIOYAIOTh TUKOPOCIII BUIU, SIK1 MIOMTUPEH] Maike y BCIX
reorpadiunux perionax CepenzemMuomop’si. Jlesiki 3 BUiB OAHOPIYHI, TOJI K 1HIII € TBO-
abo Oararopiuaumu. LI pocnwHM 3A€0UTBIIOTO 3YCTPIYAIOTHCS HA JIyKax, IMOJSIX,
JOporax, repejorax Ta pekpeariiHux 30oHax. B Ykpaini HalOUIbII MOUIMPEHUH BUJ
Bostomka cuns (Centaurea cyanus L.), ska mompeHa B MPUPO/Ii, YaCTO 3yCTPIYAETHCS B
MociBaX O3MMHUX KYIbTYp, B 3B’S3Ky 3 YHM PO3MNISANAEThCS SK Oyp’sH mpu ix
BHUPOIIYBaHHI.

binbm nmornuGiene BUBUEHHS 0107I0Ti1, €KOJIOTIi, (hiTOXiMii BOJOUIKYA MOYATOCS
MIiCTsl TOCTIIKEHb i1 BUKOPUCTAHHS SIK JIIKapchkoi pocnunu [2,3]. B 3B’s3Ky 3 TUM, 1110
CHPOBHHOIO € KpailoBi TpyO4acTi KBITKH, BUXiJ ii HU3bKUH 1 B 3arOTOBIISATH B MPUPOIL
ceHcy Hemae. ToMy TMOCTayi0 MUTAaHHS IHTPOAYKIN 1 TUIAHTALIMHOTO BUPOIUTYBaHHS
BKa3aHOTO BH]LY.

BapTto 3ayBakuTu, 110 BOJIOLIKA MPUBEPTAE yBary He TIUIbKMU SIK JIKapchKa
pocnuHa. bmxonspam BioMo, MO KBITKM MICTATH 0araTo HEKTapy, 1 3a JaHUMU
JIOCJIIJDKEHb, OAMH TEKTap MOKe JaTh TMOABIMHMKA 30ip memy 1 3abe3meuutu 20-25
ByJHUKiB. HekTap HakonmMuyeThCs B KpalOBUX KBITKAX 1 TAKUM YMHOM JOCTYITHUH TiJBKU
KOMaxaM, y SIKHX JOBTUM X000TOK. Bosomika mpruBabitoe He TUTBKH OJ1K1, a i JKMEITIB,
MyX, METEeTHUKiB [1].

[HImMH HaNPSAMOK BUKOPUCTAHHS BOJIOIIKH CUHBOI — JIEKOpPAaTUBHE Ca/liBHHUIITBO.
3abapBieHHs CYIBITh 1 rabiTyC POCIMHU JOCTATHHO MiHJIMBUH, IO J]a€ 3MOTY BUBOJIUTH
PI3HOMAaHITHI COPTH 13 BHCOKOIO MPHBAOJMBICTH B O3€JCHEHHI TEPUTOPIH, OCOOIHBO
ypOanizoBanux. Taki kpainu, sk Himeuumna, ['ommangis, CrnoBayunHa 3 YCHIXOM
BUKOPUCTOBYIOTH Centaurea cyanus He TUIBKH y BIIKPUTOMY TPYHTI, a i BUPOIIIYBaHHI Y
ropuukax. Ilomymsipui OopatopHi, KapiaukoBi (opMu TeMHO-(i0IeTOBOro, O1710-
YEPBOHOTO KOJIHOPY [4].

B 3B’M3ky 3 1uM, akTyaJlbHMM € THTaHHS arpoOioyiorii BHIB BOJIOLIKH.
JlocniTHUKaMy BCTAHOBJIEHO, IO 3QJIEKHO BiJ] BIACTHBOCTEH BHUAY Ta EKOJIOTIYHHUX
YMOB, CXOXICTb 1 TemmepaTypa MpPOpPOCTaHHS 3MIHIOIOTBCSA. 3POCTAHHS CXOXOCTI
CIIOCTEPITa€ThCA TEPEBAKHO TPH IMIABHUIINCHHI TEMIIEpaTypu 10 ii ONTUMAaJIbHOTO
3Ha4YeHHA. Xo0ua ICHYIOTh Pi3HI JOCHI/DKEHHS, SIKI CTaBJIATH M| CYMHIB ONTUMAIbHUI
TEeMIIEpaTypHUM Jlana3oH JJIs MPOPOCTaHHS, BIOMO, IO HACIHHS MiIJAETHCS BIUIMBY
MIHJIMBUX TEMIIEPaTyp y CBOEMY MpHpPOJHOMY cepenoBuili [5]. Bcranoieno, 1o
Hacinus Centaurea repens popoctae B niama3osi 0,5-35°C, ontumanbHa TeMIiepaTypa
20 - 30°C 1 3MiHa CBITIUX 1 TEMHUX MEPIOJiB MiIBUIIYE CXOXKICTh.

Hacinns Centaurea depressa, mo 30epirajioch NpH KIMHATHIH Temmeparypi
npotsirom 1, 6 1 12 micsuiB micist 300py, MigAaBagocs MPOPOITYBaHHIO IPU TeMIepaTypi
5,10, 15, 251 30°C, cxoxicTh ckiana 42 % y HaciHHs, sike 30epiragocs mpu KIMHATHIN
Temreparypi npotsarom 1 micsus i mpopocio mpu 5°C, 56 % y 12-MicsYHOTO HaCiHHS IPU
10°C. Ins toro, mo0 BU3HAYUTH BIUIMB CBITJIA 1 TEMIIEpAaTypyu Ha MPOPOCTAHHS, OyIu
MPOBEJICHI BIAMOBIIHI JOCTIIH, K1 TO3BOJIUIN BCTAHOBUTH, IO micis 12 ToauH cBiTha i
12 ronuH TeMpsiBU criocTepiranach cXoxicTb 28 %, a 24 roIuHU TEMPSBU CXOXKICTh Ha
piBHi 21 % [7].
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Byno BcTaHoBieHO, 10 CBITJIO 30UTbIIYBaiO MpopocTaHHa HacinHs Centaurea
cyanus TpUA il ABOX MICSIIB TOCTIHHIA BHCOKOI TEeMIEpaTypH, ajie 3HWKEHHS
TEMIEPATypy B OJAIBIIOMY MaJIO HETAaTUBHUHN BILUIUB HA MPOPOCTAHHS. 3 IHIIIOTO OOKY,
Oyno pocmimkeHo, mo mnoHan 80 % wnacinas Centaurea diffusa mipopocTano Npu
temneparypi 15°C B TempsiBi, Toai sk npu temnepatypi 20°C B tempssi, 20 - 30°C B
tempsiBi, 20 - 30°C npu pexkumi cBitio/Tempsina, 20 - 30°C cBitio/TempsiBa, 20 - 30°C i
30°C cBiTiO/TeMpsiBa CXOXKICTh 3HWKYBaiach [6].

Bcranosneno, mo HemonaBHo 310pane HaciHHs Centaurea jacea TPOPOCTAIIO
o/lpa3y MicCisl BHCIBaHHS B HEOMAIIOBAHWX YMOBaxX, MOMIOHMX A0 30BHIIIHBOTO
cepenoBuina. AHainoriuno, HacinHa Centaurea scabiosa TpopocTano 3 MOKa3HUKOM
94 %, Taxk camo, Ak 1 Centaurea jacea. lloBimomusieTbcsi, mo HaciHHS Centaurea
solstitalis mpopoctano 3i cxoxictio 100 % mpu 20°C B tempsBi, 34 % npu 20 - 30°C B
TempsiBi, 98 % npu 20 - 30°C B ymoBax cBiT/Io/TemMpsiBa [6].

HaBeneni pgociipkeHHS [AlOTh YSBICHHS TMPO BAKIMBICTH MPOBEICHHS
MIOTJINOJIEHOTO BUBUYCHHS arpOCKOJIOTTYHUX BIIACTHBOCTEW BOJIOIIKH JUISL 11 YCHIIIHOTO
BUPOIIYBaHHS.
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Onyk JILJ1.', xamammarka GiomorivHHX Hayk, [JymeHko JLA2, kangumaTka
010JIOTTYHHMX HAYK, CTapIlia HAyKOBa CITIBPOOITHUIIS

1 — Kpemeneupkuit 6otaniunmii can, M. Kpemenens, TepHoninbcbka 00s1acTb, YKpaina
2 — Jlocmigna cranmisa gikapcebkux pocnuH IAIT HAAH, c. bepe3otoua, JlyoeHcbkuit
paiion, [TontaBcrka obmacTh, YkpaiHa.

JAEAKI BIOEKOJIOI'TYHI OCOBJIMBOCTI PYROLA ROTUNDIFOLIA L.

KaouoBi ciaoBa:  mopdororidyai  ocOOMMBOCTI,  IBITIHHSA,  IUIOJOHOIICHHS,
PO3MHOXEHHS, eKTOMIKO3H1 Basidiomycota.

CywyacHa MemunMHa mOTpeOye HOBHUX, €(DEKTUBHHX JIIKyBAIbHHX Ta
npodiIaKTUYHUX 3ac00iB, 30KpeMa POCIMHHOTO MOXOMKeHHs. Jlikapchki pOCIUHH €
TPAAUIIIHHAM JIKEPEIOM O10JIOTIYHO aKTUBHUX PEUYOBHH, SKI BHKOPHCTOBYIOTH TPH
CTBOpPEHHI JKapchKuX 3aco0iB. He 3Bakaroun Ha 3HAYHI YCHIXM CHHTETHYHOI XiMii,
(dapmareBTUUHOT HAyKW 1 BUPOOHHUIITBA, JOCITITHWKHA BCE YaCTIIIE 3BEPTAIOTHCS 10
JOCBIIy TPAAMIIIITHOT MEIUIIMHH, 0OUparoyy Halie(heKTUBHIII BUAN JTIKAPCHKUX POCIUH
JUTSL IOTJINOJIEHOTO BUBYCHHS.

Cepen mpencraBHUKIB — (iopu  YKpaiHu OaraTUM  XIMIYHHM  CKJIaJJOM
BUpi3HseThes pin Pyrola L. (Ericaceae), mo Bkmrodyae Ommu3bko 43 Bumu [1, 2]
[IpencraBHUKM poAay MOLIMPEHI NEPeBaXHO B IHPKymMOOpeanbHIN (IOpUCTHUHIN
obmacti ['omapkTuku, 3ycTpidaroTbcs 1Mo TepuTopli Bciei €Bpomm, 3aximHOi 1
Hentpansuoi A3ii, Kwuraro i IliBHiunoi Awmepuxu [3]. [eski Bumu Pyrola
BUKOPUCTOBYIOTHCSI y TPAIUILINHIN METUIIMHI Yepe3 HasBHICTh O10JIOTTYHO-aKTHBHHX
pevoBUH Ta BUCOKY edekTuBHICTH [1, 4]. OcTaHHIM YacoM 3pic iHTEpEeC A0 BHUBYCHHS
(dhapmMakoJI0TIYHOT aKTUBHOCTI HAJI36MHOI YaCTHHU MPEACTaBHUKIB poxy Pyrola.

[ToBimomisitoTe Tpo edeKkTHBHE BUKOpUCTaHHSA P. calliantha Andres, P.
decorata Andres, P. asarifolia Michx. (syn. P. incarnata (DC.) Freyn), P. rotundifolia
L. Ta iHmWUX BHUIIB pPOAY JAJSA JIIKYBaHHS JIET€HEBOi 1 IUIYHKOBOI KPOBOTEY,
PEBMATUYHHUX aPTPUTHHUX 3aXBOPIOBAaHB, 3aCTOCOBYIOTh HAJ[3€MHY YaCTHHY 1 MPOAYKTH
nepepoOKH CHPOBMHU 3a HUPKOBOI HEIOCTATHOCTI Ta YpPOTEHITAJbHUX XBOpoOax y
TpaAMIIHIA KUTANChKIN MeaunuHi [5, 6]. P. decorata BBaxxaroTh e(EKTHBHIM 3aCO00M
1 IIHHOIO CKJIQJIOBOI0 YHCICHHUX KHUTAWCHKUX pEIeNnTiB s JIKyBaHHS XBOPOO
Anpureiimepa, [lapkincoHa Ta I1HIIMX HEHPOJEreHEpAaTUBHUX 3aXBOpIOBaHb [6]. P.
rotundifolia mae noBeneHy (hapMaKoJIOTiUHY aKTHBHICTH, 10 0OOYMOBIIEHA HASIBHICTIO
(bIaBOHOIMIB: KBEPIETHHY, JIIOTEOJIHY, PAMHETHHY 1 TaKCU(OJIHY Ta iX TIIKO3HUJIB,
¢deHomiB 1 iX moxigHUX: apOyTHUHY, TOMOApOyTHHY, XIHOHIB 1 TPUTEPIIEHOIAIB, TOLIO [5,
7]. Buag BHUKOPHUCTOBYIOTH y TpPAAWLIMHIA MEIWIIMHI JIS JIIKYBAaHHS TiMEpPTOHIi,
peBMaTUYHUX OOJiB, TYOEpKyIb03y, OHKOJOTriuHUX XxBopoO [1, 8]. Bun Bxomuth m0
Kwuraiicekoi hapmakorei [9].

[IpoTe, He 3BakalouyM Ha J0OBeAEHY (HDapMaKoJIOTiuHY I[iHHICTb MPEJCTaBHUKIB
poay B uuiomy 1 P. rotundifolia 30xkpema, misi TOTpeO MEAMIIMHHA BHUKOPHUCTOBYIOTH
CUPOBUHY JIUIIEC TUKOPOCIHMX MOMyJNALiid. Po3mmpeHHs 3acTOCYBaHHS IMPEICTaBHUKIB
ILOTO POy HEOAMIHHO MpPH3BENE MO0 TOCHIICHHS EKCIUTyaTallifHOTO HaBaHTa)KCHHS.
Excrutyarariiss pecypciB OUKOpPOCIMX BHIIB POCIHH, SKI 4YacTo MNepeOyBaloTh Mif
pPETiOHAIBHOIO OXOPOHOI0, TIOPO/KYE TPOTUPIYUSA MDK TMOTPeOOI0 B JIIKAPCHKIM
POCIMHHIA CHPOBUHI Ta HEOOXIIHICTIO 30€peKEeHHs LIHHUX BUAIB MPUPOAHOI (HIOpH.
Ili mpotupiuust 3ymoBieHI AehinuToM e(QEKTUBHUX JIKyBadbHUX (iTO3ac00IB Ta
HEOOXIJHICTIO 30epexeHHs (PIOPUCTUYHOTO PI3HOMAHITTS B yMOBax INIOOAIBHUX 3MiH
OB’ SI3aHUX 3 MOTEIUTIHHAM, MTOPYIICHHSIM 1 pyHHYBaHHIM OCEJIUII] Ta BIHHOIO.

Jnst po3poOneHHs 3axofiiB 30epeXeHHs in situ Ta TPUHOMIB e(EeKTUBHOTO
BupoiyBanHa P. rotundifolia B ymoBax ex situ, BrpomoBx 2018-2024 pokiB Oyiu
MIPOBEJICHI TIOJIbOBI JIOCIIIPKEHHS Ha TepUTOPii XMETbHUIIbKOT Ta BiHHHUIIBKOT 0OMacTei
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Ta B Mexxax HarionansHoro npupoaHoro napky «Kpemeneuski ropu» (TepHominbchka
obnacte). JlocHimKEeHHS TPOBOAWIMCS 13 3aJIydeHUM CAJUBHUM 1 HACIHHEBUM
MaTepiaJoM B KOJICKIIHUX po3camHukax JlocmigHoi craHIii jgikapchkux pocinuH [ATL
HAAH ta Kpemenenpkoro 6otanignoro camy [10].

P. rotundifolia — 6araTopiuna TpaB’sHHUCTa (BIYHO3€JCHA) POCIHMHA 3 TOHKHUM,
JIOBI'MIM PO3TATYKEHUM KOPEHEBHIIEM, Y BY3JIaX SIKOTO (OPMYIOTHCS JOJaTKOBI KOPEHi
1 Ham3emHi maroHu. Cre0na TymomoB31OBXHBO-peOpHcTi, 3aBBUIIKK 15-30 oM, 3
PO3€TKOI0 30JMKEHUX TIPH OCHOBI JIUCTKIB. Buie mo credy po3mimieHi aekiibka (1-2)
JIpIOHUX TTPOIOBIYBATO-SIUIIETIONIOHUX, OypyBaTUX, JTYCKOMOIOHUX JTUCTKH 3 MIXBaMH.
Po3eTkoBi JMUCTKM IIKIPSCTi, Aemo OJMCKy4i, OKpyrai (iHOAI OBajbHI), MO Kparo
HEBHPA3HO ropoAYacTi. TPUBATICTh KHUTTS PO3ETKOBUX JIUCTKIB CKIIaae 2-4 pOKH.

KBiTku 3i0paHi y BepXiBKOBE CYLBITTS — JOBry 10 16 CM KHUTHIIO, IIO
ckyamaeThes 3 8-15 kBiTok. KBiTKM y CYUBITTI BIAXUJIEHI, PIAIIe MOHUKII, Maike piBHI
JOBXXUHI KBITKOHIKKH. DPOPMYIOTBCS y Ma3zyxax MEpeTUHYACTUX JIAHILIETONOMI0HUX
npuKBITHUKIB. ONBITHHA MOBiiHA, 1T’ ATHWICHHA. Yalleuka 3aJIUIIAEThCS TIPH TUIOAAX,
il gacTkm senoAiOHO-TAHIIETHI, 3aBIOBXKKH 0 5,5 MM, 3 BiJITHYTUMH [0 HU3Y
KiHIIMUA. BiHOYOK po3kpuTHii, miamerpom 15-20 mwm, Oinumii, 3anamHuii. [lemrocTku
TOBCTYBaTi, OKPYIJIO-sIi1enoniOHi, 3 MPUTYIUICHOIO BEPXiBKOIO, YBITHYTI, 3aBIOBXKKHU
O6m3pko 10 MM, y 2 pa3u JOBIII 32 YaCTKU YalledKd. THUYUHKU MPUTUCHYTI (TPUTHYTI)
10 ofHiel (BepXHBOi) CTOpOHH BiHOUKA. KOKHA 3 THYMHOK CKIIAJAE€ThCS 3 THYUHKOBOT
HUTKH 1 JBOKAMEPHOTO MWISAKY KPEMOBOTO KOJBOPY, B TOUIll IMEPETUHY KOKHA Kamepa
(Texa) mae oTBip (mOpy), IO chpsiMoBaHa BHM3. [IMJIOK JMNKHMIA 1 TMPOCTO TaK HE
BUTIA/Ia€, TOMY CaMO3alWICHHS MOXKIIWBE JIMIIC HAa TPUKIHIEBUX €Tarmax pPO3BUTKY
NWIAKIB. 3 BIKOM MWISKH IOCTYIIOBO TEMHIIIAIOTh 1 Ha0yBalOTh KOPUYHIOBATOTO
KOJH0py. CTOBITYMK MAaTOUYKHU 3aBAOBXKKH 10-12 MM, Maiike piBHUN JOBXKUHI TIETIOCTOK,
IpYU OCHOBI BIITHYTHH O HU3Y, HAa BEPXIBIl Ma€ KUIbIENOAIOHE MOTOBIICHHS, IEIIO0
mUpIIe 3a I STWIONAaTreBy mnpuitMouky. Ilmig — cruromena, oBanbHOI  QopMmu
KOpoOOUKa, 3aBJJOBXKKHU J0 5 MM 1 3aBIIMpIIKH 10 8 MM. LIBiTe P. rotundifolia B uepBHi-
JIUTIHI, TUIOJIN J03PIBAIOTh YIIPOJIOBXK CEPITHI-BEPECHS.

P. rotundifolia — me30it, 3ycTpivaeTbcs Ha PISHOMAHITHUX THUIIAX IPYHTIB, aje
nmepeBaXHO Ha OigHWMX Ha a3or. PocnimHa BWOarnwBa a0 aeparii IpyHTY 1 Biauae
nepeBary ciado KUCIUM IPyHTaM, IPOTE€ MOXKE 3POCTATH 1 HAa IPYHTaxX 13 HEUTPabHOIO
Ta cI1aboyKHOIO peakiiero. [TpoaykTuBHI momyssii coctepirany Ha rpyHTax 3a (pH)
IPYHTOBOTO PO34MHY Osin3bkoMy a0 5,0. 3ycTpivaeTbest BUI 1 3a Pi3HOT OCBITIEHOCTI —
Bix TiHi (40-50 THC. JIK), A€ POCIMHMA Maiike HE (OPMYIOTh T€HEPaTUBHUX OpraHiB, 10
MOBHICTIO BiAKpUTUX AUISHOK (90-130 Tuc. nk). Haifuactime Biamidanu MpOayKTHBHI
nonyJssii B ymMoBax BigHOCHOI ocBiTiaeHOCTI (50-90 Ttmc. nk). 3ycrpivaerbes P.
rotundifolia 1Ha piIBHUHHUX AUISHKAX, 1 HA CXUJIaX.

Po3MHOXYETBCS BHJ SK HACIHHAM, TaK 1 BEreTaTUBHUM CIIOCOOOM 3a
JIOTIOMOTOI0 KOPEHEBHIl. 3HAYHO YAaCTillle CIOCTEepIrajJl POCIMHU BEreTaTHBHOIO
noxomkeHHsi. Hacinast y P. rotundifolia nyxe npiOne, mumomonione, maca 1000
HaciauH 0,07mr. CxoxicTh ckianae Big 38 10 75%, 1 3aJIeKUTH BiJ PO3MIILIICHHS TUIOIB
— HACIHHSI HIDKYE PO3MIIIEHUX KOPOOOUOK Ma€ BHUIII MOKAa3HUKH CX0XKocTi. HaciHHeBa
NPOAYKTUBHICTH P. rotundifolia HeBucoka — B ofHill kopobouti ¢popmyerbest 100-200
HaciHMH. HrokHI TUTOAM KPYMHINI, B HUX MICTUThCA OLIbINa KUIBKICTh HaciHHsI. B
cepeaqHpoMYy o/iHa ocobuHa popmye 6au3bko 10 kopobouok (Big 5 mo 14 mir.). Pocnuna
3QJIOKUTh BiJl HASBHOCTI y IPYHTI CHUMOIOTMYHHMX TpuOiB. 3aceneHHs puzochepu
MIKOpU3HUM TPHOOM BiOYBa€ThCcA MpPH MPOPOCTaHHI HACIHHS 1 MOAANBIINKM pICT i
PO3BUTOK POCIMHHM TIOB’SI3aHMM 3 MIKOPHU30K0 — EKTOMIKO3HUMHU Basidiomycota,
3okpema Tomentella, Cortinarius, Russula, Hebeloma Ta iHIIAMHU.

VY P. rotundifolia y OpyHbKax MOHOBJICHHS Ha KIHEIlb CEPITHS, TTOYATKy BEPECHS,
CTHIOCTEpirajgy yxKe IMOBHICTIO c(OpPMOBaHUI mariH HacTymHoro poky. Ha xinenp
BepecHs B OpyHbBII (OPMYIOTBCS TEHEPATHBHI MMAaroHW — KHTHISN 3 MAaJCHBKHX
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nyn’stHKiB. KBiTKH nepeOyBaroTh y cTaHi mym’ siHKY BrpozoBx 10-11 micsmis. Jluctku
PO3BHBAIOTHCS HA TOYATKy TpPaBHSA 1 POCTYTh JO IMOYATKy cepmHs. PicT nHCTKIB
NPUMIMHAETBCS 3 TOYaTKOM J03piBaHHA HaciHHA. Came B Led mepioJl MOYMHAETHCS
3aKJIaIaHHS JINCTOBHX OPYHBOK pa3oM 3 KBITKOBUMH. Y 3B’SI3KYy 3 OCOOJIMBOCTSIMU
NWIKY, 3anuieHHs P. rotundifolia BinOyBaeThCsl MEPEBaKHO 3a JOMOMOTOI0 KOMax —
Bombus, Mellita, nesxux mupencraBHukiB Coleoptera Ta Diptera. CnocTepexeHHs
nokasaiu, o eHroModinbHo0 P. rotundifolia € nume y nepuriit ¢asi UBITIHHS, a B
MOJAJBIIOMY MOX€E BiIOyBaTHUCSA 1 CaMO3ANWICHHS POCIMHH, TPOTE BIUIUB
caMO3aINMJICHHS Ha AKICTh C(HOPMOBAHOTO HACIHHSA 1€ TOTPEOy€E BUBUYCHHS.

Takum YwHOM, BUBUYEHHS O10€KONOTIYHHMX ocoOmuBocTel P. rotundifolia B
NPUPOJHUX YMOBAaX Ta B YMOBAax KOJIEKIIii MOKa3aJo, M0 BUI Ma€ IMUPOKUH Jiana3oH
TOJICPAHTHOCT] 1010 TaKUX UYMHHHKIB TOBKULIS SK peakiis I'PYHTOBOTO DPO3YHHY,
0ararcTBO TIPYHTY, OCBITJICHICTh MICIIE3POCTaHHS TOIO. Pa3oM 3 THUM, MpOSBISE
YYyTJIMBICTh 10 3BOJIOKEHHA W aepauii IpyHTY, HassBHOCTI CUMOIOTUYHHX TpUOiB TOIIO.
CrnpusITINBOIO YMOBOIO it (POPMYBaHHsI HACIHHS € JIOCTaTHIA pIBE€Hb OCBITJICHHS Ta
HasBHICTb KOMAax 3aluiIioBadiB. 3 IMOYATKOM JO3piBaHHS HACiHHA PO3NOYMHAETHCS
dbopmyBaHHS OPYHBOK IOHOBJICHHS, TOMY B ITI0 (ha3y PO3BUTKY POCIUHH OCOOJUBO
YYyTJIMBI JI0 30BHIIIHIX BIUIMBIB 1 MOTPEOYIOTh MAaKCUMAJIbHOTO OOMEXEHHS Jii TaKhX
YUHHUKIB SK — YIIUIBHEHHS TIPYHTY 1 MeXaHI4He TMOMKOMKeHHS. Pe3ynbratu
JOCITIJKeHHs OyAyTh TOKJIAAeHI B OCHOBY PEKOMEHJALIN I0J0 HEBHUCHAKIMBOTO
BUKOPUCTAHHSI MIPUPOJTHMX 3araciB Ta BUPOIIYBAHHS BUAY B YMOBAaX KOJICKITIN (ex situ).

ABTOpHU BHCJIOBJIOIOTh HIMPY BASYHICTH AOLEHTLI Kadeapu (iTomnaTosorii im.
akanemika B.®. Ilepecunkina HYBill, kangunarmi Gionoriuaux Hayk bamri Oneni
BanentuHiBHI 32 CIIyIIHI TOPAJX Ta JONOMOTY Y BCTAHOBJIEHHI BUJIOBOTO PI3HOMAHITTS
eKTOMIKO3HUX Basidiomycota puzocdepHoi 30au P. rotundifolia.
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Ocummuyk P. II., acmipant, Kyumenko O. b., nokTop Oiojoriunux Hayk, mnpodecop,
3aBigyBau Kadeapu 6ionorii
HixuHcbkuii nepskaBHui yHiBepceuTeT iMmeHl Mukonu ["oromns, Hixun, Ykpaina

BILJIMB NEPEJIOCIBHOI OGPOBKH HACIHHS KOMITO3UIIIMU
METABOJIIYHO AKTUBHHUX CITIOJIYK HA AKTUBHICTDb KATAJIA3ZU TA
ACKOPBATIIEPOKCHUIA3HU B EKCTPAKTAX 3 HACIHHA BA3UIIKA

KuarouoBi cioBa: katamaza, ackopOarmepokcuaza, HaciHHS Oa3uiiika, MeTabOIIYHO
aKTUBHI CcIIONyKH, BitTaMiH E, mapaokcuben3oiitna kuciaora, MgSOs, yOiXiHOH, METIOHIH.

[Tig yac BIUIMBY pi3HUX (PAKTOPIB HABKOJHMIIHBOI'O CEPEAOBHUINA, B TOMY YHCII
OlomaToreHiB, y POCIMHHHUX OpraHi3Max BiJOYBa€ThbCs 3allyCK IPOIECIB TeHeparrii
aKTUBHUX (POpPM KHCHIO, IO B CBOIO YEpPry IMPOBOKYE PO3BUTOK OKHCHIOBAIBHOTO
ctpecy [1]. MexaHi3MHU TOIIKO/DKEHHS JIIMIIHAX MeMOpaH Ta OUIKIB aKTMBHUMU
(dbopMaMu KUCHIO MOB’SI3YIOTh 3 POIIECAMH MTEPEKUCHOTO OKUCHEHHS imiiB [ 1].

Karamaza Tta  ackopOarmepokcuma3a BUKOHYIOTH — (QYHKIIO — TPSIMOTO
3HEUIKOJKCHHS 1HTepMeliaTOpiB 030HY Ta KHCHIO, II0 3HAYHO CIIOBUIBHIOE MPOILIECH
YTBOPEHHS TOKCUYHOTO Tigpokcupaankaia OHe [2].

MeTtor nociigaeHHst OyJi0 BU3HAUUTH BIUIUB IEPEINOCIBHOT 0OpOOKM HACIHHSA
KOMIIO3UI[ISIMU ~ METa0OJIYHO aKTHBHHX CIIOJIyK Ha AaKTUBHICTh KaTajllazu Ta
acKkopOaTHepoKCHIa3u B €KCTPAKTAX 3 HACIHHS Oa3mIliKa.

Marepianom pocmipkeHHs: Oysno HaciHHS Oaswiika (Ocimum basilicum L.) Ta
KOMIO3HILIii MeTaboJiuHO akTUBHUX pedoBuH: Bitamin E (10° M), mapaokcubensoiina
kuciora (ITOBK) (0,001%), merionin (0,001%), y6ixinon-10 (10* M) i MgSOs4
(0,001%).

Cxema pochipkeHb mnepeadadana 4 BapiaHTH: KOHTPOJb (HAciHHS, 3i0paHe 3
pociMH, 1o mepea mociBoM Oynu oOpoOieHi Bojorw), rpymna 1 (HaciHHs, mo Oyno
3i6paHe 3 pociuH, SKi Iepe MociBoM Oynu 06podaeHi kommnosuiieko Bitamin E (1078 M)
+ ITOBK (0,001%) + metionin (0,001%) (EIIM)), rpymna 2 (HaciHHs, 310paHe 3 POCIIHH,
110 Tiepes] nociBoM 6ynu 06pobieni kommnosumieto Bitamin E (10 M) + ITOBK (0,001%)
+ merionin (0,001%) + MgSO4 (0,001%) (EIIMMg)) Ta rpyna 3 (HaciHHs, 3i0paHe 3
pOCIMH, IO mepes TociBoM Oymu oO6pobneHi xommosumicto Bitamin E (10% M) +
y6ixinon-10 (104 M) (EQ)).

Hacinnst 6a3mitika Oyiio 3aMO4eHe Ha 6 TOIWH y PO3UYMHAX Ta OyJI0 BUCAKEHE Y
BIIKPUTHUH IPYHT y BUIJISAAL 4 TPYIl HA BiJICTaHi 3-0X METPIiB OJIHA BiJ OJHOI B CEpeuHi
tpaBHsa 2024 poky. Hacians 3 4-0x rpyn pociuH 0yno 3i0pane Hanpukinii ceprHs 2024
POKY.

ExcrpakTil st JocikeHb rOTYBaJIMCh HUISIXOM 3MILITYBaHHS CYyXOTr'0o HACIHHA Ta
BOJM B mporopitii 3:7 3 MoJaNbIIO eKCTpakilieio 3a Temnepatypu 98°C mporsrom 45
XB.

[MpuHnMn MeToxy BU3HAYEHHS AKTUBHOCTI KaTalla3d IIOJIATAE B YTBOPEHHI
CTIHKOTO KOMIUIEKCY MEPEeKUCY BOJHIO 3 MosiOmaTom amonito [3]. [lpuHiun meromy
BU3HAYCHHSI aKTHUBHOCTI acKOpOaTNepoKCHAa3H IOJIArae B JOCHIPKEHHI 3MEHILICHHS
pieas H,O: y dopdbarnomy 6ydepi (pH 7,8) y mpucyrHOCTI acKOpOIHOBOT KHCIIOTH Ta
EJTA [4].

B pesynbrari mocmipkeHHsT OynO BCTaHOBJICHO, IO AKTHUBHICTh KarTaja3W B
eKCTpaKTax 13 HaciHHs Oasuiika, mo Oymo 3i0paHe 3 3-0X Tpym POCIWH, sIKI Tepen
nociBoM Oynu 06po6sieHi komnosumisimu EIIM, EIIMMg ta EQ Buma B 2,2, 2,3 ta 2
pa3u BiANOBIAHO, MOPIBHSIHO 3 KOHTPOJIBHOIO Tpymoro (Tada. 1).

Takox Oys10 BCTAaHOBJICHO, 110 aKTHBHICTh aCKOpOATHEPOKCHIa31 B EKCTPaKTax 13
HaciHHA Oa3wmiika, 1o Oyno 3i0paHe 3 3-0X TpyIl POCIHH, SIKI MEepel MOCiBoM Oynu
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06pobneni kommosutisimu EINIM, EIIMMg ta EQ Bmma B 14, 11 Ta 13,6 pasis

BiJIMIOBITHO, MOPIBHSHO 3 KOHTPOJIBHOIO TPYIOto (Tadm. 1).

Taomums 1

Bruus nepenmnociBHOT 00poOKH HACIHHS KOMITO3UITISIMU METa0O0IIYHO aKTUBHHIX
CIIOJIYK Ha aKTUBHICTh KaTajia3u Ta aCKOpPOATIIEPOKCHU/Ia3u B €KCTPAKTAX 3 HACIHHS

Oa3mtika.
. AXTHBHICTD
AKTHBHICTH KaTanasu,
ackopOaTmepoKCcHIasy,
MKMOJIB/XB Ha MJI
MKMOJIB/T 3a XB
KoHTpous 0,0017 +3x10™ 0,024 + 0,01
I'pyna 1 (ETIM) 0,0038 + 9x10>* 0,345+ 0,01*
I'pyna 2 (EIIMMg) 0,0039 + 3x10%* 0,264 +£0,01*
I'pyna 3 (EQ) 0,0035 + 1x10™* 0,326 = 0,02*

[Ipumitku: * — Biporiani BimMiHHOCTI (p < 0,05) MOPIBHSIHO 0 TPy KOHTPOIIIO.

OueBUIHO, IO TaKi pe3yabTaTH MOXYTb OyTH OOYMOBJIEHI BIACTUBOCTAMHU

KOMITOHEHTIB METa0OJIYHO aKTHMBHUX KOMIIO3UIIINA, y SKHX 3aMOYyBaJlOCh HACiHHS
nepen mociBoM. 3okpemMa, MgSO4 € OIHUM 13 JDKEpeld MarHilo s POCIUHHOTO
OpraHi3my, 10 aKTUBHO Oepe ydacThb y ¢yHKHIioHyBaHHI moHaa 300 pi3HOMaHITHHX
(depMeHTiB, B TOMY YHCIII KaTana3u Ta ackopOarnepokcuaasu [5]. Takox Bizomo, 1o
MPUCYTHICTh METIOHIHY 3HAYHO ITIBUIIYE PIBEHb aKTUBHOCTI CYMEPOKCHIUCMYTA3H,
KaTaJla3y Ta INIyTaTiOHIEPOKCUAasn [6].

Bapro 3a3HaunTH, mo ackopOaTmepokcujasa € TEpPMOCTIHKOIO, a Karamasza -

TEepMOIa0iTbHO, [0 TAKOXK MOSICHIOE BIJIMIHHICTH aKTUBHOCTI LIUX NIBOX (DEPMEHTIB
M coboro [7].
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AGRO-ECOLOGICAL PROSPECTS OF GROWING MALVA VERTICILLATA L.
TAKING INTO ACCOUNT CLIMATE CHANGES

Key words: mallows, cultivation, promising species, Malva verticillata L.,

Malva verticillata L, is a promising crop for cultivation in the world, some species
have leaves edible for humans, and is grown commercially in China, where its tincture is
used for medicinal purposes.

Annual species of this genus are usually very undemanding to growing conditions
and are often used as ornamental plants. The leaves of young mallow, which have a
slightly delicate flavor, can be used instead of lettuce leaves in cooking; the old leaves of
some species can be used as a garnish when cooked; flowers are used as a component of
salads in Asian cuisine.

Climatic conditions largely determine the characteristics of the ecological niche of
Malva verticillata L. and are sources of information that can be used to explain the spatial
distribution of this species. Obviously, the relationship of a species to environmental
conditions is formed as a result of a long evolutionary process that forms the ecological
standard of the species [1]. Each species must be adapted to a set of biotic and abiotic
conditions. The temperature regime of the growing area is only one of many conditions
for the species to spread. However, many plant species are susceptible to frost, and much
of the information from natural history suggests that temperature and precipitation are
important factors in determining the distribution of a species [2]. Based on information
about the influence of climatic environmental factors in modern conditions and forecast
estimates of climatic conditions, it is possible to create estimates of trends in the
distribution of a species in the near future.

Obviously, the most important force behind changes in the spatial distribution of
species in the context of climate change is the increased likelihood of drought. Climate
change will lead to both an increase in average annual temperature and changes in
precipitation dynamics in the future.

Climate change is inducing a significant redistribution of precipitation throughout
the year, so that the amount of precipitation with catastrophic intensity is increasing as
well as the duration of periods without precipitation [4]. Obviously, drought events are
the most important factor that determines the range of the potential spatial range of M.
verticillata. As a result, currently marginal areas will become the center of the species'
distribution. The results of our modeling indicate that, as a result of climate change, in
the near future the natural range of the species will lose its importance for the species'
existence, as the climatic conditions there will become very unfavorable for M.
verticillata.
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Fig. 1. The range model of Malva verticillata L. based on the MaxEnt approach based
on current climate conditions (a, b) and the predicted range status based on the long-
term climate model for 50 years (c, d) and 70 years (e, f) within Europe. Predicted
probabilities of species occurrence in space (a, ¢, €) and presence/absence of the species

as an assessment of exceeding the probability of occurrence of the threshold level of
0.19 (b, d, f) are presented.

Our results are in line with findings that climate change in recent years has led to
numerous changes in the distribution and abundance of species, as well as the extinction
of some species. Based on average climate warming scenarios, 15-37% of species are
projected to be “doomed to extinction” by 2050 [5]. Convincing studies have shown that
climate change is leading to a reduction in species ranges [6]. Climate conditions in
Ukraine will change, but these changes will not significantly affect the level of favorable
conditions where Malva verticillata L. is currently growing. In addition, global climate
change will facilitate the spread of this plant to the north of the country. Soil conditions
in the forest-steppe zone are generally favorable for Malva verticillata L., so they will not
be a limiting factor for the species' spread in the event of favorable climate change.
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CHENOPODIUM ALBUM L. B ATPOIIEHO3AX JIBOBEPEKHOI'O
JICOCTENY KHIBIIUHU

Karwuosi cioBa: Chenopodium album L., exonoro-61010riyHi 0COOIUBOCTI, JIKapChKi
BJIACTUBOCTI, (iToTeparnis, AroTuHChKa rpoMaa.

Jlobona 6ina (Chenopodium album L.) — 11e onHOpiYHA POCIWHA 3 POIAMHU
Chenopodiaceae, sixa, X04 1 CHpHUIMaEThCs OaraTbma K Oyp’siH, HAaCIIpaB/ii Ma€ 3HAYHY
mikapebKy wiHHICTH [5]. Lla pocnmHa 3ycTpidaeThcss B pi3HUX perioHax YkKpaiHw,
30kpema Ha JliBoOepesxoki JlicoctenoBoi 30au KuiBmuaum.

l'eorpadiune TONOKEHHS Ta NPUPOAHO-KIIMATHYHI YMOBH SITOTHHCHKOI
rpomanu, ne Oyno MpoBeACHE AOCHIHKEHHS, € CIPUATIMBUMH ISl POCTY Ta PO3BUTKY
Chenopodium album, mo poOUTH IO TEPUTOPIIO 3PYUYHUM MICIIEM HJISI TOCIIKCHHS.
AHati3 MiCIlb 3pOCTaHHS Ta €KOJIOTTYHUX ocobmuBoctert Chenopodium album Ha i
TEpUTOpPii IOMOMOXKE BHSIBHTH 3aKOHOMIPHOCTI MOLIUPEHHS J10001u Oi10i 3 MeToro
3aroTiBJIl JIKapChKOI POCIIMHHOI CHPOBUHU TSI TIOJIAJIBIIIOTO0 BUKOPUCTAHHS B METUYHIN
Ta (papMaleBTUUHIN ramy3i.

boraniunuii ommc Ta ekosioro-0iosoriudi ocobmuBocti Chenopodium album
BUKJIAJICH] Y TaOJIunIIi.

Tabnuys
ExoJgioro-oiosoriuni ocodsmmBocti Chenopodium album L.
Mopdororiui Ta eKoioro- Omnuc
rOCIOIAPCHKI O3HAKH

Crebno npsiMe pedpucrte posranyxkere Bucoror 20-100 cm

JIucTtkn POMOOBHAHO-IUIIETIONIOH], XBHWIACTI IO Kparo,
NOKpuTi OopomrHHCTUM HajaboToM; 15-25 — 8-13
MM

Kopenesa cucrema CTpUKHEBA

KBiTkn citno-3eneHi; * Cas Cos As G

CyusiTTs KOJIOCOTO[IOHA BOJIOTh

ITmig TOPIINIOK

dopma Ta po3Mipu HACIHHSA OKpyrio-3aasieHi; 1,5-1,75 mm

TpuBanicTh XUTTS OJTHOpiYHA

I{BiTe y JINTTHI-CEePITHi

Po3mHoOXyeTBCS HACIHHSM

PenpoaykTrBHA 31aTHICTH 1o 700 Tuc. HaCIHUH

JKutreznaTHiCTh HACIHHA y 10 38 pokiB

TPYHTI

OcHOBHI MicCIIsl 3pOCTaHHS MOBCIOJIHO, 3aCMIUy€ BCl KYJBTYPH, IMEPEBAKHO
MIPOCAITHi, a TAKOXK CaTn

I'pyna Oyp’siHiB spl paHHi

Chenopodium album € TIHHOIO JKApPCHKOIO POCIMHOIO, SIKA HE JIMIIE MAae
BUCOKY (hapMaKoJIOTIYHY aKTHUBHICTh, ajie¢ i IIMPOKO PO3MOBCIO/KEHA B MPUPOIHUX
ymoBax Ykpainu [1]. He3Baxarouu Ha 11€, 11 HOTEHITIANT K JIIKAPCHKOI CHPOBUHU JI0C1 HE
BUKOPHCTOBYETHCSI MOBHOIO MipOr0, 0cOOIMBO B OQimiifHIA MeaunuHi. 3 OISy Ha
3pOCTaHHS iHTEpecy N0 MPHUPOIHUX JIKAPCHKUX 3ac00iB Ta HATypaJbHHUX IPEMaparis,
BUBYCHHSI 0coOiMBOCTe pocty 1 mommpenHs Chenopodium album € Han3BUYaiHO
Ba)KJIMBUM.
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PenpoxykTuBHa 37aTHICTH JOOOIM 3aCIYroBYe Ha OcoONMBY yBary. Bona mae
Jy’)Ke BUCOKHUM PIB€Hb HACIHHOI MPOIYKTUBHOCTI: OJJHA POCIMHA 37aTHA MPOJYKYBATH
1o 700 Tuc. HacinuH. HaciHus 100011 Ma€e BUCOKY CTIMKICTh 10 HECHIPUATIMBHUX YMOB,

1 BOHO 37aTHE MPOPOCTATH HABITh MIC/ISA OaraTopidyHOro rnepeOyBaHHS B TPYHTI, IO
YCKJIaIHIOE O0OPOTHOY 3 UM Oyp’stHOM [2].

Onnak, HEe3Ba)KarOYM Ha pemyTaliro Hebaxxkanoro oyp’say, Chenopodium album
TaKOXX Mae OaraTWii CKJaJ KOPUCHHMX PEYOBHH, IO Halae i BaXXIMBOTO MEAUYHOTO
3HAYEHHS.

Jlikapcbki ocobmuBocti Chenopodium album oOGyMoBIIeHI OaraTuMm XiMIYHUM
ckiagoMm. Jlo ckimamy pOCIMHHM BXOJATH TakKli PEYOBHHH, SK OeTaiH, aJIKaoiau,
BJIABOHOIM, CAarlOHIHW, OapBHMK, a TakoX KapoTuH, Bitamiau Bl, B2, C, E, edipna
OJTist, JIIMiAM, IIABJIEBA KUCIIOTA, TEPOil CUTOCTEPHH, (epyoBa 1 BaHITIHOBA KUCIIOTH.
Hacinnast no6omam mae Bim 4 10 9 % >kupHOI OJii, CHIAW amKajoifiB 1 TPUTEPIEHOBI
CaTOHIHH.

ExcniepumenTtanbHo foBeneHo, mo Chenopodium album mae anTHOaKTepiaabHI
Ta €CTPOreHHI BJIACTUBOCTI. Y BITYM3HSAHMX 1 3apyOLKHHX HapOIHHMX 3aco0ax
BUKOPUCTOBYIOThCSI TpaBa 1 HaciHHS Chenopodium album, 1o Mae mpoTH3anaibHY,
3HE0OJI0I0UY, CelaTUBHY, BiIXapKyBaJbHY, IPOHOCHY, CEYOT1HHY 1 TJIMCTOTIHHY IilO.
BHyTpilmHRO HACTIHi POCIWHU 3aCTOCOBYIOTH MpH OpOHXITI, TYOEpKYyJbO31 JIETEHb,
00X Yy LUTYHKY, BHUPA3KOBi XBOpOOi, 3amajieHHsX 1 cra3Max OpraHiB TpaBJICHHS,
METEOpH3Mi, 3aXBOPIOBAHHIX TEYIHKH 1 CEJIe31HKH, HEeBpacTeHii, icTepii, Mirpexi,
napanivax, cmasmax, rineprizposi. 3oBHIHBO HacTii  Chenopodium — album
3aCTOCOBYIOTh TIPH Kapieci 3y0iB, JAepMaTHTaX Ta IHIIMX HIKIPHUX 3aXBOPIOBAaHHSX,
yKycax koMmax. TpaB’siHi KOMIIPECH MalOTh 3HEOOIIOI0UY /110 1 MOXKYTh JOIOMOTTH TPH
peBMaTH3Mi, pagUKYIiTi, MO30JsIX Tomo. [lopomKkoM 3 BHCYIIEHHWX JIHCTKIB
npucunaioTh nomnpisocti. CiK pPOCIMHH PEKOMEHAYEThCA TMPHU icTepii 1 TErIoBOMY
ynapi. CBXI JUCTKM MalOTh MPOTHUIMHTOTHY Ai0. Y JIKyBaJbHO-TPODUIAKTHIHHMA
palioH peKOMEHAYETHCS BKIIOYATH CAJIaTH 3 MOJIOIUX JIUCTKIB pOCIMHU. B HaponHiit
MEIUIIMHI IS JIIKYBAaHHS TYXJIWH BHUKOPHCTOBYIOTH CBIXKOBHYABIICHI COKH POCIHH 1
BiZIBapu KOpeHiB [4].

I'pon3unchkuit A.M. BuaiisaB Taki ciocoou 3acrocyBanHs Chenopodium album:

- BHYTpIIIHBO: mpuiimMatu mo 1 cTonoBii joxui Hactoro TpaBu (1 cT. 1.
cupoBuHHU Ha 200 MJI OKpOTTYy, HACTOIOBATH 2 TOIWHU) 3-4 pa3u Ha JCHb;

- 30BHIIIHBO: 3 CTOJIOBI JIOXKKH TPaBH 3aropTaioTh y Mapilio, 3aHypIOIOTh B
OKPIIl, BUMAIOTh 1 MPUKIIAAI0Th O XBOPOi AUISHKH TiJIa MPU PEBMATH3Mi, PaIUKYIITI
Ta MO30JIsIX [3].

Ipancekuii papmaneBT Ta mikap Am Ecmain Ane-Craadi BUIiIuB, 0OOTpyHTYBaB
Ta MIATBEpAMB Taki (apmakosoriuni e(ekTu pocIuHH, SK aHTUOKCHIAHTHA,
MPOTUMIKPOOHA, TJIMCTOTIHHA, 1HCEKTHIIMIHA, MPOTH3amajbHa Ta 00JIe3aCTOKININBA,
CIa3MOJIITUYHA, TACTPONPOTEKTOPHA, MPOTUITYXITMHHA, TEMATONPOTEKTOPHA JIisl, TAKOXK
BiH MMATBEP/IMB BIUIMB Ha PENPOAYKTUBHY 3AaTHICTh YOJIOBIKIB [7].

VY 2010 p. HAYKOBO JOBENEHOIO CTala MPOTU3aNalIbHA BIACTUBICTh eipHOT oil
HAaCiHHsI, TaKOo)XK OyB BHM3HaueHWUW TOUHUHU 1i ckiag. OCHOBHY Macy OJii CKJIaJaroTh
apomatuuHi crionyku (60,1 %). Jlo OCHOBHHX KOMIIOHEHTIB OJii BXOJSATH: P-IIUIMOJ
(40,9 %), ackapunon (15,5 %), minan-2-o1 (9,9 %), a-ninen (7,0 %), B-ninex (6,2 %) i
a- TepmiHeon (6,2 %). Oumisg BUsBWIA CWIBHY MNpOTU3aNalbHy Ait0 mpotu 12-O-
terpaaekanoingopoon-13-anerary (TPA), sxkuii BUKIMKaB HAOPSK ByxXa y MHIIIEH [6].

Chenopodium album w™ae 3HauHUN JIKAPCHKUM TOTEHLIaN, 3aBISKU CBOIM
AQHTUOKCHJIAHTHUM, MPOTU3AMAIbHUM Ta OYMIIYBAJbHUM BIACTUBOCTSAM. BoHa mmpoko
po3mnoBciokeHa Ha Teputopii JIiBooepexnoi JlicocrenoBoi 3ouu KuiBimam, 30kpemMa Ha
noJisix SAroTMHChKOI rpomMaau. 3aBASKH CBOIM IUIACTUYHOCTI 10 KIIMAaTUYHUX YMOB
710007a Oiia aKTUBHO 3acelisie 3aHe10aHi MMoJis, MyCTHp1, y30i4us JOpIr Ta iHIII Micls, e
BiJICYTHS aKTHBHA 06pOOKa IPyHTY. Ii Jerko 3HaiTH Ha OKONMIIAX Cill, e BOHA 3pOCTaE

36



https://zenodo.org/doi/10.5281/zenodo.14541301

31e01BIIOT0 Ha AUISHKAX 13 CepeJHBOI0 1 BUCOKOIO BOJIOTICTIO, @ TAKOX Ha IPYHTax 3
BHCOKMM BMICTOM OpTraHIYHUX pPEYOBHH. POCIMHHY CHpOBHUHY 7100074 01101 MOXHa
BUKOPUCTOBYBATH SIK JUKEPENO KOPUCHUX PEYOBUH Ui HAPOIHOI Ta TpaaulliitHOl
MEIULMHU, ajle HeoOXigHI JOMaTKOBI JOCIIIHKEHHS OIlOJOTIYHUX OCOOIMBOCTEH Ta
010XIMIYHOTO CKJIaZy 3 METOI0 OTpHMaHHS Oe3MeYHuX JiKapchKux 3aco0iB. BoaHouac,
BpPaxoBYIOUH, 110 JI000aa Oijia € Oyp’sTHOM, Cinij 3a0e3reuyBaTH KOMIUIEKCHUHN TaXia 3
0OMEKeHHSM 11 IOUIMPEHHS B arpolieH03ax, /Ie BOHA MOXe KOHKYPYBAaTH 3 KyJbTYPHUMHU
POCIMHAMHU 3a PECYPCH.

Bioaiorpadgis.
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ITOCIBHI AKOCTI HACIHHA COPTIB I'OPOLIKY ITOCIBHOI'O

KaarouoBi cjioBa: ropoiiok nociBuui, Vicia sativa L., IOCIBHI SIKOCTi, COPTH TOPOLIKY
IIOCIBHOTO

I'opomok nociBuuii (Vicia sativa L.) 3aBasku 6io10ri14Hii ¢ikcairii, GOTOCUHTE3Y
Ta MIBUAKOMY HApOIIYBaHHIO BET€TaTUBHOI MacH € HEe JHILIE I[IHHOI KOPMOBOIO
KyJbTYypOIO, a W BaXJIHMBOIO CKJIAJOBOI0 KPYrooOiry pedoBHH. BupomyBaHHs 1€l
OJTHOPIYHOT KOPMOBO1 KYJbTYpPH B CIBO3MIHI CIpHS€ MIJABUIICHHIO KYJIBTYPH
3eMJIepoOCTBa Ta POJIOYOCTI IPYHTY, MOKPALICHHIO a30THOTO OallaHCy, 30UIbIICHHIO
BMICTY TyMYCYy Ta OOCSTIB JOCTYHMHHUX U KYyJIbTYPHHX POCJIMH TOXUBHUX PEUYOBUH,
CHpUsi€ OTPUMAHHIO KOPMIB BUCOKOI sIKOCTi [ 1-4].

VYci BuaM BKa3zaHOTO POy HAKOMUUYIOTh MpoTeiHu: TpaBa — 10 20%, HacCiHHSI —
10 40%, 1 ToMy € IIHHUMHA KOPMOBHMHM POCIMHAMH. BcTaHOBJIEHO, IO TpaBa MiCTUTh
dbeHoNbHI CIoNMyKH: MpocTi ¢heHonu, heHONMKapOOHOBI Ta T1IPOKCUKOPUYHI KHUCIIOTH,
KyMapHHH, (1aBOHH, (hIaBOHOIH, 130()IaBOHH, CKIaHI 130()JTaBOHM — MTEPOKApIIaHH i
KyMeCTaHH. Y HaCiHHI MICTATbCA B 3HAYHIA KUIBKOCTI aMiHOKHCJIOTH, JICKTHUHH,
carnoHiHu. B ekcrepuMeHTanbHUX POOOTaxX OOOJOHKM HACIHHS TOPOIIKY IOCIBHOTO
MPOSIBJSUTM  IETOKCUKAIIIWHY [IIF0 TpU TpuImi Ta Bicmi, a BiABapU HACIHHS -
aHTUAIa0eTHYHY 1ifo [5].

OckUIBbKY cepel OTHOPIYHUX O000BUX KOPMOBHX KYJIBTYP 3€JIEHa Maca rOPOIIKY
NOCIBHOTO 3a0e3neuye HaOUIBIINM BHXiJ CyXOi pedOBHMHHM Ta 30ip CHpPOro MpoTeiHy
3aIliKaBJICHICTH ITI€T KYIBTYpOIO B YKpaiHi OCTaHHIM 4acoM 3pocTac. ToMy Ba)JIMBUM
MUTAaHHSIM B Taly3l POCIUHHUIITBA € YAOCKOHAJICHHS CHUCTEMH HACIHHHIITBA TOPOIIKY
MOCIBHOTO (BUKH TOCIBHO1). JIJIsl 11bOTO Halla KpaiHa BOJIOJIE€ TOCTAaTHIMU pe3epBaMu
reHo(OHy 1aHOi KYIbTYpH.

BaxnuBe 3HayeHHS i1 YCHIIIHOTO BEOEHHS  CLIBCHKOTOCHOIAPCHKOTO
BUPOOHUIITBA B IUIOMY, 1 JUISI HACIHHHUIITBA 30KpEMa, Ma€ SKiCTh TTOCIBHOTO MaTepiaiy.
BumMoru 10 OCHOBHHX BaXKJIMBHUX 3a TOCIMOJAPCHKUMHU TMOKa3HMKAMM O3HAK HACIHHS
mudepeHIIiifioBati 3a eTanaMu HaCiHHUNTBA. J[0 TaKWX O3HAK BIHOCSTH 1 YPaKEHICTh
KynbTyp 30ymHukamu XBopoO [2]. UYepe3 1e 3HayHa yBara MPUIIISETHCS
¢iTocaHiTapHOMY CTaHy HACiHHEBOTO Marepiady, SK BH3HAYQIbHOMY (aKTopy
JKUTTE3IATHOCTI HACIHHSA 1 MaiOyTHIX pociuH. Haibutbm YncenbHOI TPYIoro
OpraHi3MiB, IO CKJIaJal0Th MiKpodaopy HaciHHs, € rpubu. Benukuit 3anac y HaciHHi
OpraHIYHUX Ta MIHEPAJbHUX PEUOBHH, HASBHICTh MIHIMAJIbHOI KIUJIBKOCTI BOJIOTH
00yMOBIIIOIOTh iX aKTUBHUIN PO3BUTOK.

3a pe3yJabTaTaMH HAIIUX JOCIIIKEHb, 3arajbHa 3apa)KeHICTh HACIHHS TOPOIIKY
NOCIBHOTO (piTOmaroreHHMMHU MiKpoopraniaMamu B ymoBax 2023 poky ckmagana 13,3-
23,3 %, a B 2024 porui maHui NMOKa3HHUK Jemo 3MeHImmBcs 1 craHoBuB 11,0-19,5 %.
Haii6inb 3apaykeHrM BUSBUIIOCS HAaciHHS copty Spocnasa st. 23,3 % Ta 19,5 % 3rigno
pokiB gociimkeHHs. Y 2023 pori HalilMEHINI 3aCTIOPEHUM IMaToreHaMu OyJi0 HaCiHHSA
copry Jltasa (13,3%), Toai sk y 2024 poi — copty I'ibpuana (11,0 %). V iHmmx copris
JIAaHWW TTOKa3HUK BapilOBaB.

He3Baxatoum Ha 3HA4HMNA piBeHb KOHTaMiHaIlil, JabopaTOpHa CXOXICTh
3anuianacs JOCUTh BHUCOKOIO 1 mepeBuiyBaia 90 %. Haiikpammm gaHuii moka3HUK
BUSIBUBCS y HaciHHA copTiB Bopckia ta ['iGpuana yposxkato 2023 p. — 93,6 % i e nodpe
CITIBBITHOCHUTHCS 3 CepeHIM piBHEM 1H(]iKOBaHOCTI. J[aHa TeHIEHIIIsS HE CIIOCTepiragacs
Ha HaciHHI copty flpocnaBa, 3a nmaboparopHoi cxoxocTi 90,7 % piBeHb KOHTaMiHAIIil
csras 23,3 % (Tabmn. 1).
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Tabauys 1
IlociBHi IKOCTI HACIHHS TOPOIIKY MOCIBHOI0 ypo:xaw 2023 p.

Coptu JlaGopatopHa cxoxicTh,% | IHdixoBaHux HaciHuH, %o
Spocnaga st. 91 23,3
BimokBiTKOBa 93 15,7

Bopckna 94 16,6

JItaBa 92 13,3

I'iOpugna 94 15,3

Bapro BigMiTuTH, 110 Mipu PiTOEKCTIEPTH31 HACIHHS TOPOIIKY TTOCIBHOTO ITHOTO K
copty, ane ypoxaro 2024 poky BiiMiueHa 3BOPOTHA 3aJICKHICTh MiXkK IUMHU IMOKa3HUKAMHU
(mpu BUCOKIN 1H(IKOBAHOCTI 3HWIKYETHCS JTabopaTopHa CX0XicTh). HaBnmakm, y copTiB
I'iOpunna 1 binokBiTkOBa BU3Ha4YeHa jJabopaTopHa cxoxicTh Ha piBHI 91,0 % 12 91,6 %
BIJIMOBIAHO, MMPOTE PiBEHb KOHTaMiHawii mopiBHAHO HU3bkMH 11,0 % 1 12,3 % (Tabmn. 2).

Tabnuys 2
IlociBHi IKOCTI HACIHHS TOPOIIKY MOCIBHOT0 Ypo:xaw 2024 p.

Coptu JlaGopatopHa cxoxicTh,% | IHdixoBaHux HaciHuH, %o
Spocnaga st. 87 19,5
BinoxBiTkoBa 92 12,3

Bopckna 90 13,6

JlTaBa 90 14,5

I'iOpugna 91 11,0

OTxe, He 3aBXAM TMOCIBHI SKOCTI HAaciHHS 3aJie)XaTh BiJ piBHA 1H(IKOBaHOCTI
MaTOTEeHHUMH MikpoopraHizmMamu. Came TOMy, IpY BU3HAYCHHI JaHUX MMOKA3HUKIB MU
IIIIXOM MIKPOCKONYBaHHS 1JeHTU(IKYBaIM BHUAOBUI CKJaJ MAaTOTEHIB Ha HACiHHI
TOPOIIIKY MOCIBHOTO Pi3HUX COPTIB.

MiKkpocKOMyBaHHsI MAaTOTEHHOI 1H(EKIiT MEeTOJ0M pO3AaBICHOI  Kparuii
JTIO3BOJIMJIO BU3HAYMTH BHJIOBUM CKJIaJ MIKpO(JIOopy Ha HACIHHI JTOCHTIKYBaHHX COPTIB
TOPOIIKY MOCIBHOTO. MIKOJIOTiuHa CKJIagoBa Oyia MpeacTaBieHa MIHUPOKUM CHEKTPOM
rpubiB pizHUX pomiB: Alternaria Nees., Fusarium Link, Botrytis Mich., Mucor Mich.,
Peronospora vicia, Aspergillus Micheli, Penicillium Link. 3a pokamMu IOCIiTKCHb
BUSIBJICHUH BMJOBMHM CKJIQJ 3alMIIABCS NPAKTUYHO HE3MIHHUM 32 BHHATKOM
Peronospora vicia, sixa peectpyBajacst HaMH JIUIIE Ha HAaCiHHI ypoxkato 2023 poky.

Heo0OximHO BiAMITHTH, 1ITO BUSBJICHUN MaTOTCHHUN KOMIUIEKC MTPEACTABICHUH SIK
Napa3uTUYHUMH, TaK 1 canmpo(iTHUMHU MIKpOOpraHi3MaMmH, SIKi MOXYTb HETaTUBHO
BIUIMBATH HA IOJbOBY CXOXICTh Ta MOYAaTKOBUN PO3BUTOK pociuH. Came TOMY HOLIYK
e(eKTUBHUX MIPErapariB AJs 3aXUCTY TOPOILKY ITOCIBHOTO HAa paHHIX €Tanax OHTOT€HEe3y
€ HEOOX1THUM 1 aKTyaTbHUM.
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MNEPCIEKTUBHU KPAIIJIMHHOI' O 3POIIEHHS AJITEL JIIKAP_CI)KOi
(Althaea officinalis L.) B JIBOBEPEKHOMY JIICOCTEIII YKPAIHHA

Kuio4oBi cjioBa: BOJIOTICTh IPYHTY, TpaBa, JUCTS, KOPEHI, YPOKANWHICTb.

Antes nikapceka (Althaea officinalis L.) — ue pocnuHa, ska Mae€ MIHUPOKUN
CIIEKTP 3aCTOCYBaHb Y HApOJIHIM, O(DiIiiHIN Ta BeTepUHAPHIN MEAUITMHI OaraTbox KpaiH
ceiry. Ii Ximiumuii ckma; BKTIOYAa€ TaKi PEYOBMHH, SK TIEKTHHH, KPOXMAlb,
MOHOCaXapuIu, Mojicaxapuau, cin3, (praBoOHOIIM, KyMapyuHU, CKOIMOJICTUH, AyOWIIbHI
PEYOBHMHH, acraparid i aMiHOKHCIIOTH.

HesBaxaroun Ha JaBHIO iCTOPIF0 BUKOPHUCTAHHS, ajTes JTIKapChKa 3aIUIIAEThCs
BOXJIMBOIO Y CYYaCHHX METOAAX MPOQUIAKTUKMA Ta JIKYBaHHS PI3HUX 3aXBOPIOBAHb.
JlocnmikeHHS XIMIYHOTO CKJIaay BHUSBUJIW, IO KOPiHB Ii€i pociauHH MICTUTh 5-11%
BOJIOPO3UYMHHUX MMOJIICAXapuIiB, TAKUX K FAJIAKTypOHOPraMHAHU, TITIOKaHH, apaOiHaHH
Ta apabiHoramakTaHoBl ByrieBonu. Lleit ckmam 3abesnedye TpoTHU3amNajibHY,
BiZIXapKyBaJbHY Ta MPOTUMIKPOOHY IO SIK KOPEHiB, TaK 1 IHIIUX YaCTUH POCIUH anTei
JKapChKOI.

KniniuHi qocnmikeHHs MOKa3ald, M0 MOJicaxapuId 3 TPaBH Ta JHCTA anTel
MOCWJIIOIOTh  JIIF0  aHTHOKCHUIAHTHUX  (EepMeHTIB B  oOpraHi3mMi Ta  MaroTh
iMyHOMOAYMIOIOUNH edekT. BogHuii eKCTpakT Ta KOMIUIEKCH MOJIicaXxapuiiB 3 IIi€l
pociuHN €PEKTUBHO CTUMYIIIOIOTH (D1310JI0TIYHI MPOIECH B €HiTeNaIbHUX KIITHHAX, a
EKCTPaKTU KOPIHHS CHPUSIOTH 3arOEHHIO PaH 3aBJSKHM 3MIIHEHHIO KIITHH CIIOJYYHOI
TKaHWHU. EKCTpakTH 3 MiA3eMHHX OpraHiB 1 TpaBH aiTei MalOTh IiITBEPHKCHY
aHTHOaKTepialbHy, TPOTUTPUOKOBY, MPOTU3ANANBHY Ta MPOTUKALUIBOBY MiI0, @ TAKOXK
MPOTHUBIPYCHY Ta AHTHOKCUAAHTHY aKTHUBHICTbD.

Panimie ans BUTOTOBJIEHHS JIIKAPCHKUX 3aCO0IB BUKOPUCTOBYBAJIH IEPEBAKHO
Cyxi KOpeHl airei, TOMYy AOCTIDKCHHS 30CEpe/DKYBAIMCS Ha OTPUMAHHI BHUCOKHX
BpokaiB mig3emHux opradiB. Ocranni 20-30 pokiB ¢apMaleBTU4YHI KOMIIaHii MOYaIu
AKTUBHO BHKOPHCTOBYBATH HA/[3€MHY YaCTHHY POCIUHH, IO MOTPEOY€E YIOCKOHAICHHSI
TEXHOJIOT1M BUPOIIYBAaHHS JIJIsl CTAaOUTLHOIO OTPUMAaHHS YpO’KaiB BUCOKOI SKOCTI.

Y 3B’s3ky 3 T100ambHOI0 3MIHOIO KJIIMary B CTOPOHY  ITiJIBUIICHHS
cepeIHb01000BOI TeMIIepaTypH MOBITPs Ha (OHI TOBTUX MEpioJliB BiACYTHOCTI OMAiB,
CTa€ BCE AKTYaJIbHINIUM BUKOPUCTAHHS 3POIICHHS TPHU BUPOIIYBaHHI JIKAPCHKHUX
pOCiMH, K 3ac00y YCyHEHHS Ne(ilUTy IPyHTOBOI BOJIOTH B KPUTHYHI MEPIOAMN POCTY i
PO3BUTKY POCIWH. AJTes JiKapchka BIIHOCHUTHCS JIO BOJIOTONIOOMBUX pOCIWH. B
NPUPOHIX YMOBaxX 3pOCTA€ B JIOJIMHAX PIYOK Ta OOJOTHUCTUX MICIEBOCTSX, JI€ IPYHT
Ma€ TIJIBUINCHUA pPIBEHb BOJIOTOCTI. 3BaKAlOUM Ha 1€, € aKTyaJIbHUM IUTaHHS
JOCTIPKeHHSI BIUTUBY 3pOIICHHS Ha MPOAYKTHBHOCTI anrtei. JIOCHIAHOIO CTaHIIE0
nmikapcbkux pocimH [AIl HAAH BHKOHYIOTBCA JOCHIIKEHHS 3 YIOCKOHAJICHHS
€JIEMEHTIB TEXHOJIOT1i BUPOILYBAaHHS aJITE] JTIKapChKOI IIJISIXOM BUKOPHCTAHHS CUCTEMH
KPAIUTUHHOTO 3POIICHHS.

Hocnigna cranuig jgikapebkux pociuH IAIl HAAH, posramoBana B cC.
bepesoroua JlyoeHncrkoro paiiony IlontaBchkoi obmacti Ha Teputopii JliBoOepexHOTO
Jlicocteny Ykpainu Ha Bucoti 160 M Haj piBHEM Mopsi, Ha ApYTiil Tepaci JiBoro Oepera
p. Cymu (Gaceiin p. duinpo) (50°50" ma.mm. 1 30°11" cx.1.).

[Tpu mpoBeneHHI HAYKOBUX JOCHTIIKEHh BUKOPHCTAHO METOIWYHI IMiIXOIH, SIKi
3aCTOCOBYIOTH B YKPAiHCBKIM MPaKTHIIl Ta B JIIKAPCHKOMY POCIMHHHIITBI. 30KpeMa,
pPO3pOOKY CXeM JOCTiAiB BUKOHYBaIH 3a MeToaukoro JlocrexoBa b.O. ta ['opsiHCEKOTO
M.M. biomerpuuni BuMipH, (EHOJOTIYHI CIIOCTEPSKEHHS Ta OOJIK YpOXKaWHOCTI
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BUKOHYBAJIM 3 YpaxyBaHHSM OCOOJMBOCTEH JIKapChKUX KYJIbTYp 3a METOJUKOIO
bpukina A.l.

[Tonepenuukom ciyryBaB unctuii map. Ilepen 3axkiagaHHsM JOCTIAHOT TUTSTHKH
B OCIHHIM TIepioJ BUKOHAIM OpaHKy Ha TmOuHy 28-30 CcM, HaBEeCHI IPOBEICHO
3aKpUTTS BOJIOTH BXKUMH OOpoHaMHu, Oe3rocepeHbo mnepe ciB0oro anrtei npoBeeHo
KyJIbTUBALIO TPYHTY Ha TIUOMHY 6-8 cMm. JlocmigHe moJie 3akiagaid HAciHHSAM anTei
Jikapcekoi copTy ManbBiHa 3 HOpMOIO 7 Kr/ra, rimOuHa 3apoOKu HaciHHA 1 cwm,
mupuHa MUKpsiaas 70 cMm.

[Tpotsirom Bereraiii BosoricTh IpyHTY y mapi 0 - 40 cM miaATpUMyBaau Ha piBHI
70 %, 80% Ta 90 % Bix HaiimeHm1oi BomoroemHocti (HB), koHTposneM ciyryBas BapiaHT
0e3 3poreHHs. [l 3poreHHsT 0yJ10 BUKOPUCTAHO MOJUBHUM TPYOOIPOBi iaMeTpoM
16 MM 3 iHTerpoBaHMMH BOJOBUITycKaMH 4epe3 20 cM i3 ButpaToro Bomu 1,2 am>/ro.
3a 1pOro 0IMH TPYOOMPOBIJ 3BOJIOKYBAB OAMH Psii POCIUH. J[KeperaoM 3ponryBagbHOI
BOJIM CIIyryBajla cBepAioBHHa TnuOuHOIO 21 M. KOHTpomb 3a BOJIOTICTIO TPYHTY
3MIMCHIOBAJIM 32 TOTIOMOT0r0 TeH31oMeTpiB Tty BTT-II.

CupoBUHOIO anTei JTKapChbKOi € — MOBITPSIHO-CyXa TPaBa, JUCTA Ta KOopeHi. 30ip
ypOXaio TpaBU MPOBOAWIM y a3y MacoBOrO IBITIHHA, IEH Mepioa NpuMaaaB Ha
noyatok junHsa. O6JiK yposkato KOpeHiB MPOBOIWIN Y MEPINY JeKaay *KOBTHS. 310pany
CUpPOBHHY BHCYIIYBanu npu temnepatypi 35 °C no Bosorocti 10-12 %.

[Ipu pmocnmipkeHHI BIUIMBY KpPAaIUIMHHOTO 3pOLICHHS 32 pPI3HUX PIBHIB
nepeanonuBHoi  BonmoroctTi IpyHty (PIIBI) Ha npomyKTHBHICTH anTei JiKapChKOi
Jpyroro poxy BereTaii Oyl0 BCTaHOBIJICHO, LIO 13 MiJABUIICHHSAM PiBHS MEPEANOINBHOI
BOJIOTOCTI TPYHTY TMPOAYKTHBHICTh KYJIBTYPH 3pocTaja. 30Kpema, MiATprUMaHHS
BOJIOTOCTI TpYHTy Ha piBHI He MeHme 70 % 3a0e3medymsio OTpUMaHHS ypPOKaHHOCTI
CyXHX KOpeHIB antei Ha piBHI 3,12 T/ra, mo mepeBuIIyBajio KOHTpoas Ha 0,85 T1/ra.
[MigBumenns Bosorocti 1pyHTy 10 80 % HB 3a0e3neunno oTpuMaHHS MaKCHUMaJIbHOI
YpOXaWHOCTI KOPEHIB, cepe AOCTIUKyBaHUX BapiaHTiB, ska cTaHoBwia 4,96 T/ra,
NEePEeBUIIYI0UYM KOHTpOJIb Ha 2,69 1/ra. Iloganelie mifBUIIEHHS BOJOTOCTI IPYHTY 10
90% HB 06yno He epekTUBHUM — ypokalHICTh KOpeHiB 3HM3mnaca Ao 4,35 t/ra. Ha
KOHTPOJILHOMY BapiaHTi - 0e3 3pOILIeHHS, YPO)KalHICTh CyXHX KOPEHIB CTaHOBHIIA 2,27
T/ra. (puc. 1).

12,00
10,13
10,00
8,22
8,00 7.46
6,08
6,00 4,96
4,35
4,00 3,12
2,27 1.89 2,24 2,55
- 1AGI | I ’_‘
0,00 ’_‘ ’_‘
KOHTpONb PMBI' —70% HB PMBI' —80% HB PMBr-90% HB

OTpasa [ONiucta B KopeHi

Puc. 1. BrmuB piBHIB MepeanoMBHOT BOJIOTOCTI IPYHTY Ha YPOKAWHICTh CYXOi
CHUPOBHHH aJITEl JIIKAPCHKOI JPYroro poKy BereTaiii 3a KparIuHHOTO 3POIICHHS.

3acTocyBaHHS 3pOIICHHS MO3UTHBHO BIUIMHYJA HA MPOAYKTUBHICTh HAJA3€MHOI
YACTHHU aTel JIKapChKoi — Cyxoi TpaBu Ta nucts. Y BapianTi 3a migrpumanss PIIBI —
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70 % HB ypoxaiiHicTh cyxoi TpaBu cTaHoBuia 7,46 T/ra, cyxoro mmctsa 1,89 T/ra,
MepeBUITyI0Yr KOHTpoib Ha 1,38 T1/ra TpaBu Ta 0,43 T/ra muctsa. IligBumieHHs
BoJiorocti IpyHTy 110 80 % HB cnpusio nigBuieHHo ypoxaifHocTi Tpasu 10 8,22 1/ra,
aucts 1o 2,24 1/ra. HaliBunry yposkaifHICTh cyxoi TpaBu antei sikapcbkoi 10,13 T/ra,
aucts 2,55 1/ra, Oyno OTpUMaHO y BapiaHTi 3a MiATPUMaHHS HAWBUIIOI MEPEAIOIUBHOL
BosiorocTi rpyHty 90 % HB, mo nepeBuiyBano kontposs Ha 4,05 1/ra Tpasu ta 1,09
T/ra JUCTA. Y BapiaHTI 3a NPUPOAHBOTO 3BOJIOKEHHSA, IO CIYTyBaB KOHTPOJIEM,
ypOXaiHICTh CyX0i TpaBu antei ctaHoBmia 6,08 T/ra, cyxoro nucts 1,46 1/ra.

BcraHoBieHO, 1O 3acTOCYBaHHS KpAIUIMHHOTO 3pOIICHHS € e()EeKTUBHUM
METOZOM TMiJBUIIEHHS MPOIYKTUBHOCTI antei Jikapchkoi. IlianTpumaHHS BOJOroCTi
rpyuty Ha piBHI 80 % HB 3a gomomororo KpariMHHOTO 3pOLIEHHS 3a0e3Neyusio
OTPUMAaHHSI HaWBHUINOI YPOXKAHHOCTI CyXMX KOPEHIB anTei JIKapChKOI JAPYroro poxy
BereTailli, ska craHoBuia 4,96 T/ra, 1O MepeBHINYBaJO0 KOHTPOJIb Ha 2,69 T/ra.
HaiiBumy nponykTuBHiCTh cyxoi TpaBu anrei - 10,13 1/ra Ta cyxoro nucts - 2,55 1/ra,
OyJ10 OTpUMaHO y BapiaHTi 3a MiATpUMaHHA BosorocTi rpyHty 90 % HB.
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BIOJIOI' O-MOP®OJIOTI'TYHI OCOBJIMBOCTI POCJIMH POJIY MENTHA L.
3A IHTPOJAYKIII B YMOBAX KHIBCBKOI OBJIACTI

Kuro4oBi cjioBa: iHTPOIyKIlis, M’sATa, 610J10r0-MOPQOJIOTTYHI 0COOIUBOCTI.

CporofHi BITYM3HSHMNA PUHOK JIIKAPCHKOTO POCIHMHHUIITBA MOTEPIIAE BiJl HU3KU
npoOieM, sKi B OCTaHHI POKM 3HAYHO 3arocTpwivcs. B VYkpaini momii JikapchKHX
pOCIMH 3arajioM Ta edipooNiiHUX 30KpeMa 3MEHIIEHO Maike B 6 pa3iB, BUPOOHUIITBO
edipHux omil — maibke BTpuui. Haitbinpie mikoau 3aBmaHo 1i cdepi yepe3 aHeKCito
pociiicekoro denepariiero KpuMchkoro mBocTpoBa, a TAaKOX pO3rOPTaHHS BINCHKOBHUX JTil
Ha TIBIHI Ta CXOmi YKpaiHM — IIe MPHU3BEJIO JO CKOPOYCHHS OOCATIB BHUPOOHHUIITBA
edipoomniitnux Kyn1sTyp Maibke Ha 40% Yy mopiBHsHHI, A0 npukiany, 3 2014 poxom
(Mip3oeBa, 2019).

Hapasi macmtabu BTpar Iie Bakye OLIHUTH 4epe3 BIHCHKOBI Aii, sKi Beme y
Oaratbox perioHax Hamoi aepxkaBu pd. I[o6 xoMIeHCcyBaTH HEIOCTaTHIO KUIBKICTh
JIKapChKOi POCIMHHOI CHPOBUHM, BITUM3HSHI MiANPHEMCTBA ii IMIOPTYIOTH (Maiike
60 %), CTUMYITIOIOTh PO3LIMPEHHS OCIBHUX TUIOII Y 3aX1IHUX Ta LIEHTPAIbHHUX pErioHax
VYkpaiHu, a TakoX MPOBaJATh 3arOTIBII0 Y IPUPOAHIX MICISIX 3poCTaHHs. Takuii mixig
JIO3BOJISIE JIMIIE YAaCTKOBO BHPIIIMTH IO TPOOJIIEMY, aKe HasBHI COPTH POCIHH
NepeBaXHO PEKOMEHIOBaH1 /ISl MIBICHHUX YMOB KpaiHH 1 BaXKKO aJIalTYIOThCS 10 YMOB
3pOCTaHHS y MBHIYHOMY perioHi. Y 3B’s3Ky 3 IIMM HEOOX1THO PO3IIMPIOBATH aCOPTUMEHT
e(ipooTiitHUX KYIbTYp, 3A1MCHIOBATH MOWIYK €()EeKTHBHUX MEXaHI3MIB iX ajamnTarii 110
HOBUX YMOB 3pPOCTaHHsI, BPAaXOBYIOYHM 1HTEHCHUBHICTh KJIIMaTHYHOI MIHJIWBOCTI, 1100
JI0CATaTH BUCOKUX MOKa3HUKIB BPOXKAHHOCTI POCIIUH.

Opniero 13 HaiBimomimmx edipoomniiinux KyaeTyp Craporo ta HoBoro cBity €
Mm’sita. Pin Mentha L. napaxoBye HUHI 24 BUIU, TOIIMPEHUX IO BCIH TUIaHETI. 3a JaHUMU
PLUTO B cBiti ctBopeno monan 200 coptis, 10 JlepaBHOTO peecTpy COPTIB POCIIHH
NpUIATHUX JJIS TOMIMPEeHHs B YKpaini y 2023 polii 3aHeceHO JIUIIE CiM.

VYV HamionansHoMy 6oTtaniuHoMy cany iMeHi M. M. I'pumka HAH VYkpainu 3a
6araro pokiB CTBOPEHO BENUKUI reHO(OH] KOpUCHUX pociuH (moHan 2500 TakcoHiB),
cepen SAKUX OJHE 13 UITbHUX MICIh 3aiiMae KONEKIIHHUK GoHa ePipoomiifHIX POCIIHH.
3nificHeHO BigOip OKpeMUX TeHOTUNIB pociuH poxy Mentha: M. longifolia
var. asiatica (Boriss.) Rech.f. (MF-1); M. x rotundifolia (L.) Huds. (¢. 1 Ta ¢. 2) (MF-2
ta MF-3), M. spicata L. (MF-4 — Baunriiicbka nonynsuis ta MF-5 — iHTpoaykuiiina
nonysiis JICB I®PI" HAH VYkpainu «ImeBaxay).

[IpoBeneHo MikpoMOpQOIOTIYHMI aHATI3 BETETATUBHUX Ta TCHEPATHBHUX OPTaHIB
IHTPOIYKOBaHUX TEHOTHUIIIB. BCTaHOBIIEHO, 10 amikajabHa YaCTHHA JIMCTKOBOT IUTACTHHKH
Ma€ BIIMIHHOCTI B OMNYIIEHHI y TEHOTHIIB pociuH: M. longifolia var. asiatica, M.
rotundifolia (¢. 1) crocTepiraeTbCsi TycT€ MOBCTUCTE OIMYIICHHS, Y TIPEICTaBHUKIB M.
rotundifolia (. 2) onmymeHHs Kpaio JHCTKOBOI IutacTuHKH piake. Cepen M. spicata

BHSBJICHO )KOPCTKE OITYLIEHHS 13 TIOOAMHOKAMHU KOHIYHUMH TPUXOMaMH (puc. 1).
S MEF-2 MF-3 MF-4

-

ME-5

pocnuH poxy Mentha.
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AnakciagbHa TIOBEPXHS JIMCTKOBOI IUIACTHHKH TaKOX MAa€ BIAMIHHOCTI B
omyIeHHi, a came: M. longifolia var. asiatica, M. rotundifolia (¢. 1 Ta ¢. 2) maroTs TycTe
MOBCTUCTE OMYIICHHS, SIKe (POPMYETHCS MPOCTUMH CEPIOMOAIOHUMHI BOJOCKAMH, SKi
3anmo0iraroTh IMIBHIKINA TpaHCHmipaiii 1 BHUKOHYIOTh 3aXHUCHY (YHKIIIIO, 3HWKYIOUH
HaJMipHe TPOHUKHEHHS COHSUHOI paiaiii. Y pocnun M. spicata anakcianbHa MOBEPXHs
PiAKO oOmylIeHa TPOCTUMH 3BUBUCTHMH BOJIOCKAMHM, JIMCTKOBA IUIACTUHKA 3HAYHO
LIUIBHIIIA Ha BiIMIHY BiJ MOMEpeNHIX IHTPOIYLEHTIB. B ycixX MpencTaBHUKIB YiTKO
BHUpaxkeH1 e(ipooJTiifHI 3aI03KH, HAITOBHEHI CeKpeToM (puc. 2).

Puc. 2. AnakcianbHa TOBEPXHSI JINCTKOBOI IJIACTHMHKH Pi3HUX T€HOTHUIIIB POCIUH
pony Mentha.

AobakcianpHa TOBEPXHS Y POCIUH poay Mentha Mae Takuii caMHil THII Ta IIUIBHICTh
OIyILIEHHS sIK 1 afakcianbHa. B ycix npeacraBHUKIB okpiM M. longifolia var. asiatica Ha
JKUJIKAaX JIUCTKIB CITOCTEPIraeThCs OUIBII BUPaKEHE T'yCTE OIMYIIEHHS, 30Kpema y M.
rotundifolia (¢. 1 ta ¢. 2) BoHo mpencraBiene 3Haddo (B 1,5-2,0 pa3u) AoBIIUMU
MMPOCTUMHU IIUILHONIEPETUIETCHUMH M COO0O0I0 BOJIOCKaMH, a Y M. spicata KOHIYHUMH.
Takox BapTo 3a3Ha4YMTH, U0 Yy M. spicata Ha abakciajabHiM moOBepxHi 3adiKCOBaHO
e(dipooJTiifHl 3aJI03KH, YOTO HE CIOCTEPITalid y PEIITH JOCHIIKEHUX POCIMHHHUX
reHotutis (puc. 3).

Puc. 3. AbGakcianbHa MOBEPXHS JUCTKOBOI TUIACTMHKU PI3HUX T€HOTHIIIB POCIHH
pony Mentha.

Sk y OLIBIIOCTI TPEACTaBHUKIB POCIMH POAUHM Lamiaceae ctebna pociuH
JOCTITHUX BHUJIB YOTHPUTPaHHI, IO J0Ope BHUIHO Ha TMONEPEUYHOMY 3pi3i.
MikpoMopdosnoriunnii  aHaii3 crebiia J03BOJMB TAaKOX BHSABUTU BiJIMIHHOCTI B
onymeHHi: y M. longifolia var. asiatica BUsIBA€HO TYCTU TTIOKPUB, YTBOPEHUHN MPOCTUMHU
CepronoiOHMMH BOJOCKAaMH, a Y PEIITH MPEACTaBHUKIB OMYIICHHS MaikKe BiJICYTHE.
[IpoTte 3a3HauMMoO, 110 y MOCYNIIWBI pOKH CTe€0J0 HAOyBae OMYyNICHHS — TPUXOMH
TPAIUIIFOTHCS P1AKO 1 MPeCTaBIeH] MPOCTUMH KOHIYHUMH BOJIOCKaMH (puc. 4).

MF-1 MF-2
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Puc. 4. Mopdonoriuai 0coOMMBOCTI cTeblia POCIMH PI3HUX TEHOTHUIIB POy
Mentha.

VYV OuabIIOCTi AOCTIPKYBAaHUX TEHOTHIMIB KBITKH (ioyieToBi, 310paHi B TYCTI,
KOJIOCOTONIOH1 CYIBITTS 4—14 cM 3aBIOBXKKH, 10 1 CM 3aBIIUPIIKUA. Y POCIHUH T€HOTHITY
MF-3 cyusitts nyxe kopotke 1-1,5 cm, Oumoro 3abapmieHHs. Yameuka 1,5-2,0 MM
3aBJIOBXKKH, SUIIETIOI0HA, 3aJI031CTa, TYCTO OMyIIeHa (puc. 5).

MF-1 - MF-2

Puc. 5. Mopdomnoriuni 0coOIMBOCTI CYIBITTS POCIMH PI3HUX T€HOTHUIIB POAY
Mentha.

Otrxe, netanbHl  MIKpOMOpP(ONOTiYHI  TOCHIIKEHHS  BETETAaTHBHUX  Ta
reHepaTHBHMX OpPraHiB POCIUH J03BOIMIM BCTAHOBUTH Pl BiMiHHOCTEil. IX BpaxoBaHO
Mg 4ac BimOOpy COPTO3pa3KiB Ta CTBOPEHHI COPTIB BiacHOi penpoaykiiii Mentha
longifolia L. — 'Akanemiuna’ ta 'Jlepikcpka' (Copt ..., 2024). Bapro 3a3HauuTH, 110
HasIBHICTh OITyIICHHS (30KpeMa, WOTro MIUIBHICTh) y POCIWH € B MEBHIA Mipi MPOSIBOM
peakiii opraniaMy Ha yMOBH JAOBKULIA. Lle perynsaropHuil MexaHi3Mm 3aXUCTy y nepioau
TPUBAJIOl CIEKH 13 HU3bKUM PIBHEM MOBITPSIHOI 1 TPYHTOBOI BOJOTOCTi. TakuMm 4nHOM
POCIIMHA 3aXHUILAETHCS BiJl HAJIMIPHOI BTPATH BOJIOTH Ta ONTHMIi3ye 0610XiMiuHI Ipolecu
opraHizmMy, 3a0e3leuyloyd TaKUM YWHOM BJIACHY JKUTTEIISIIBHICTH Ta (HOpMyBaHHS
KUTTE3IaTHOTO HaciHHs. BusBieHi MopdoioriyHi 0coOIMBOCTI IHTPOAYIEHTIB POMY
Mentha MOXyTh OyTH BHKOPHCTaHI y TMOJAJBIINA CENEKIIHHIA poOOTI JJIT CTBOPECHHS
CTIMKHX COPTIB B yMOBax MiABUILEHOI'O TEMIIEPATYPHOTO PEXKUMY 1 JE(PIIIUTY BOJIOTH.
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[HCTUTYT KJIIMAaTUYHO OPIEHTOBAHOTO CUTBCHKOTO TOCIOIAPCTBA, Y KpaiHa

®OPMYBAHHA I'OCIIOJAPCBKO IIHHUX ITOKA3HHUKIB YABEPA
CAJOBOT'O B YMOBAX HEHTPAJIBHOI'O JIICOCTEITY

KurouoBi ciioBa: Satureja hortensis, rocnionapchbKo MiHHI TOKA3HUKH, JIICOCTEIT

KiimaTtuani 3MiHE CTIpaBIsIOTH BCE TIOMITHIIIHNM BIUTUB HA PO3BUTOK arpapHOTo
BUPOOHMIITBA Ta IPOIYKTUBHICTh CIITCHKOTOCTIOIAPCHKUX KYNbTYP. sl OIIHKH 1IHOTO
BIUIMBY HAYKOBIISIMA BUKOPHUCTOBYETHCS IIMPOKUNA apceHasl METOAIB TOCIIIKEHHS — Bij
KOPEJSIIIIHHOTO aHATI3y 10 AMHAMIYHOT MOJIeJIi TIPOyKTUBHOCTI TOCiBiB [1].

Yabep canoBuit (Satureja hortensis L.) — TUTIOBHI cepe3eMHOMOPCHKUNA BHJ,
IIMPOKO TIOMIUPEHUH Y KYJIbTYypi, SK MpsHA Ta JEKOpPAaTUBHA POCIWHA POIUHU
ScnotkoBux (Lamiaceae) [2]. BaTpkiBumHO Yabepy cajoBOro € cXimHi o0macTi
Cepemsemaomop’st Ta [Ipudaopromop’si. BiH Mae mmpoke po3MOBCIOKEHHS y KpaiHax
3aximnoi ta Cxignoi €Bponwu, IliBHiuHOT AMepuku, KaHaam, a Takok Ha HEBEITUKHX
momax Ha KaBkasi, B Kpumy, Y36ekucrani, Typkmenii Ta Mongasii [2,3]. Uabep myxe
JeTKO JMuaBi€ 1 y 0araTboX MICISX 3ycTpidaeTbes sk Oyp'ssH. Y €Bpori 151 pociuHa
3a3BHYall POCTE Ha CKEJICTUX CXHMJIaX, OCUIIAaX Ta B Ajbnax miaHiMaeThes 10 1500 M Han
piBHEM Mops [2].

Binoma sik mpstHoapoMaTu4Ha pociuHa. JIucTs yabepy BUKOPHCTOBYETHCS IS
apoMaru3ailii KoBOacHUX 1 M'sICHUX BUPOOIB, IPH 3aCOTFOBaHHI OTipKiB 1 ToMaTiB. EdipHa
OJIisl MO’K€ BUKOPHCTOBYBATHCS B MappyMepHO-KOCMETUYHINA MpoMucioBocTi. Pociuna
Ma€e aHTUMIKPOOHY BJIACTHUBICTh 1 BAKOPUCTOBYETHCS JIJIS JTIKYBaHHS PI3HUX 1HPEKIIHHIX
3axBopioBaHb. [lo06puit Mmenonoc [4] .

Yabep canoBuii - oqHOpiuHA TpaB'sHUCTa pociauHa 3aBBUIIKH 50-70 cm. Crebiio
CHUJIBHO TULISICTE, O17s OCHOBHM 3JIEpEeB'SHUIC, y HWXKHIA YacTHHI aHTOI[IaHOBOTO
3a0apBieHHS, Y BepXHii — 3eseHe. JIMCTKU NiHiMHO-TaHIEeTHI IoBXuHOWO 1,5-2,5 cM.
KBiTku npiOHIi, CBITJIO-JIUIOBI 3 MypITypOBUMH IsiTkKamMu. KopeHeBa cuctema po3BHHEHA
c1abKO 1 PO3MINIYETHCS TIEPEBAXKHO Yy BEPXHHOMY TOPH30HTI TPYHTY. PO3MHOXYEThCS
yabep cajoBUil TMOCIBOM HaciHHS Oe3mocepeqHb0 y TIpYyHT. CXOXICTh HAciHHS
30epiraeThCsl AyXK€ HEIOBrO, 1 4epe3 TPH POKH ITICIS 30MpaHHS BOHO MPAKTHYHO HE
npopocrae [5].

Hamu npoBoauiocst BUBYeHHS (pa3 pocTy Ta pO3BUTKY POCIUH 4abepa caioBOro
3aJICXKHO BiJ] CTPOKIB CIBOM Ta YMOB 3BOJIOKEHHS. JlOCTIKEHHS TIPOBOIMIIMCS B YMOBaX
Hentpanbnoro Jlicocrery Ykpainu. Matepianom uis AOCHIDKEHb CIYTyBaB 3pa3ok
yabepa camoBoro Ne6-23. HaciHHsl JaHOTO 3pa3ka BUCIBIM B JIBa CTPOKH 3 IIMPUHOIO
MDKpsabs SO cm. [lepimmii cTpok MOCiBYy MPOBOIMIIN B TPETiH Aekai KBiTHs. Uepes nekamy
NPOBOAWMIN JIPYTH CTPOK TOCIBY (Tepmia Jekana TpaBHs). 3BOJOKEHHS IIOCIBIB
IIPOBOAMIIOCS. B TPHOX BapiaHTaX, sIKe BKJIIOYANO 1HTEHCHUBHE KparelbHE 3pOLICHHS,
NOMipHE KparejabHe 3pOLICHHS Ta MPUPOIHE 3BOJIOKECHHS.

UYepes KOKHI1 /IBa THXKHI BIIPOAOBXK BETeTallli pOCIMH MPOBOIMINCH O10METPHUH1
BHUMIPIOBaHHS Ta BU3HAYCHHS HAJ[36MHOI MacH POCIMHHOI CHPOBUHHU.

[TosiBy cxofiB BiAMiYaau MpHU TEpIIOMY CTPOKOBI NMOCIBY Ha 6 J€Hb, a IpH
npyromy Ha 7 nenb. PocnuHu pociu cnouaTky moBuibHO. Yepes 20 aHIB Bij MOYaTKy
MOSIBU CXOMIB BiaMidaiu ¢azy KyIIIHHS y POCIHH 3a CIBOM B TpPETid JeKaal KBITHS
(mepuuii CTpOK MOCiBY), a MPU JPYroMmy CTpOKoOBi mociBy uepe3 17 nuis. [loyarok dazu
6yT0Hisaui'1' croctepiranu uepe3 44 aHi (B MepHIiil aeKaal JUIHS) BiJl Todatky da3u
KYILIHHS Y POCIUH 32 MEPIIOr0 CTPOKY nocusy Y POCIHH APYTOro CTpoKy CiBOM 1OYaTOK
6yT0H13au11 HACcTaB uYepe3 MEHIIUH TeleH yepe3 32 pani. Tpuamicte MixdazHOTO
nepiofy BiAg OyTOHiI3alil JO MOYATKy LBITIHHS y POCIMH 3a MEPIIOTrO0 CTPOKY CiBOM
cTaHoBWIa 13 JHIB, a y pOCIUH 3a JAPYroro CTPOKY CiBOM Oyna TakoX KOPOTILIOIO Ha 5
nHiB. Ilodarok mBITIHHS 32 000X CTpPOKIB CIBOM BimMivaiad B JAPYTiM JAEKasil JUIHS.
Pocnunu 3a nepuioro CTpoKy NOCIBY 3alBUIM OJJHOYACHO Y BCiX BapiaHTaX 3BOJIOKEHHS.
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Ha 3 nmHi mi3Hime BiaMivaaud [BITIHHSA POCIWH 3a JIPYroro CTPOKY MOCIBY TaKOX
OIHOYACHO B YyCiX BapiaHTax 3BojOxeHHS. Da3za KiHEUb I[BITIHHA-TIOYATOK
IUIOJIOHONICHHS HACTYIWJIa Ha OYaTKy JIPYroi JeKaau CepIiHs.

BuBuatoun auHaMiKy pOCTYy Ta PO3BUTKY POCIMH HAMH BCTAHOBJICHO, IO
CMOYATKy POCIMHU POCIH TyXe MOBUIBHO 3a 000X CTpokiB mociBy. IlomiTHO Oyio
MIPUCKOPEHHST POCTY POCIWH y (a3l KyniiHHa. Y 1miil (a3l BUCOTa POCIHH 3a MEPIIOTO
CTpOKy ciBOu BapiroBana Bin 13 mo 18 cm, mpu miametpi Bix 8,5 go 19,5 cm. Maca
HAJ[36MHOI YaCTUHHU OJTHI€T pocHM KouBaiack Bix 1,0 7o 12 r. Uepes nBa THxHI BHCOTa
pociuH BapiroBana Big 29 mo 36 cm, mpu miametpi Bix 30 go 38 cm. 30iumbmmiach i
Ha/J3€MHa Maca POCIIHH, sika konuBanachk Big 20 no 60 r. V ¢a3i OyToHizalii — moyaTKy
IBITIHHS BHCOTa POCJIMH BapitoBasa Big 47 mo 55 cm, npu miamertpi Big 40 mo 50 cwm.
[oxa3nuku Ha3eMHOI MacH KoauBaIuCh Big 86 1o 102 r. 36impmmiaack BUCOTa POCIUH
1y ¢a3i MacoBOroO IBITIHHS, sSIKa BapioBaia Bia 45 10 57 cM, pu AiaMeTpi pOCIHUH BiJl
40 1o 52 cM. Ilpu boMy MOKa3HUKHU HAA3EMHOT MacH KOJWBAJIWCh Bix 62 mo 121,7 13
KyIa. Y poCIHUH 3a MEPUIOro CTPOKY ciBOM HaiOLIbIII MOKAa3HUKU BUCOTH, JliaMeTpa Ta
MacHy HaJ3eMHOI YaCTHHU 3a(1KCOBaH1 32 IHTEHCUBHOTO 3BOJIOKECHHS.

B mpoueci po3BUTKY POCIMH 3a APYroro CTPOKY CiBOM BiMIUE€HO  TaKOX
MOCTYIOBE 30UIBIICHHST BUCOTH Ta JiaMeTpa POCIUH aX 10 (a3u MacoBOrO LBITIHHS.
Pocnuam 3a gpyroro cTpoky ciBOM y ¢a3li MacoBOTrO IIBITIHHS Majld BHUCOTY, SKa
KoJIMBanack Bix 45 10 47 cMm, npu aiametpi Bix 37 10 45 cM. [lokazHuku Haa3eMHOT MacH
KonuBaiuch Big 61 10 89 r 3 kyma. HaiiBuIi moka3HUKY 3a IPYroro CTPOKY MOCIBY MaJld
TaKOXX POCIIMHHM, SIKI OTPUMYBAJIM 1HTEHCHBHE 3BOJIOKCHHSI TPYHTY, a HaWMEHII —
HPUPOIHE 3BOJIOXKEHHS.

Macoga gactka eipHoi oJii y gociigax y ¢ha3i MacoBOro IBITIHHS BapiroBajia Bif
0,14 no 0,67%. HaiiBuia macoBa yacTka e(ipHOi 0Jii B MOTOYHOMY POLIi BiAMiueHA y
POCIMH 32 IEPIIOro CTPOKY MOCIBY 32 IPUPOIHOTO 3BOJIOKECHHS.

Taxum unHOM, y pocianH yabepa caloBoro, BUpoIeHNX B yMoBax LleHTpanbHoro
Jlicoctery, BCTaHOBJICHO, L0 3a MEPIIOrO CTPOKY IOCIBY y BapiaHTi 3 IHTEHCUBHUM
3BOJIOKCHHSIM POCIMHH (OPMYIOTh HAWOUIBIIY YpOXKaWHICTh HAA3E€MHOI MAacH.
MakcumanbHl TTOKa3HUKH MacoBOi 4acTku edipHoi oiii 3adikcoBaHO y POCIMH 3a
MEPIIOrO CTPOKY MOCIBY 3 MPUPOTHUM 3BOJIOKEHHSM, a OTXKE HaKoMUYeHHs epipHOT ol
B1JI0YBAETHCS IHTEHCUBHIIIIE 32 YMOB IPUPOTHOTO 3BOJIOKEHHS.
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NEPCHEKTABU BUKOPUCTAHHS IPEITAPATIB HA OCHOBI BAKTEPII
BACILLUS SUBTILIS Y JIIKAPCBKOMY POCJIMHHUIITBI

KrouoBi ci10Ba: ciHHa anuyka, JIiKapchKi pOCIUHH, OiompenapaTH.

Bacillus subtilis abo ciHHa majmuyka — 1€ TpaM-TIO3UTHBHA OakTepis, IO
OoTpHMaja CBOIO Ha3By 3aBISKM XapaKTepHid TOHKIM (jar. "subtilis" — ToOHKHIA)
Mopdororii. B. subtilis € rerepoTpodHIM MIKpOOPraHizMOM, SIKHH YTBOPIOE €HIOCTIOPH,
NEPEeBaXHO canmpodiToM, 3yCTPIYAEThCS Y PI3HUX CEpPeNOBHINAX, 30KpeMa y IPYHTI i
oprasi3mi Jiroaedt i TBapu [1].

Y B. subtilis HasBHa rpaM-MO3WTUBHA KIITHHHA CTiHKA, M0 CKJIATAETHCS 3
TOBCTOTO IIApy MENTHAOIIIKaHy (MypeiHy), J€ OCHOBHHUM THIIOM 3B’SI3Ky € Me30-
JiaMiHOMIMeINiHOBa KUCIOTA. L[ CTiHKA € MIIHOI Ta CTIMKOIO JO Pi3HUX CTPECOBUX
dakropiB. llenTumornikan € OararomapoBuM, IO Hagae OakTepisiM CTIHKOCTI 10
OCMOTHYHOTO THCKY Ta Joromarae 30epirati ¢opmy. KiiTHHHA CTiHKa TakoX MiCTUTb
TEWXO0€B1 KHUCIIOTH, K1 MalOTh 3HAYEHHS y PEry/sllii pOoCcTy KIITHHHU Ta i B3aeMomii 3
HaBKOJIMIIHIM cepenoBuieM [2]. B. subtilis € pyxnuBoro depe3 mMexaHi3M oOepTaHHS
3aBMSIKU JDKTYTHKaM 3 Oiika (prarestiny, o po3MillieHi 1Mo BCii MOBEpXHI KIITHHH [3].

B. subtilis mae 3marHicTh 10 YTBOpEHHs eHpocmop. EHpocmopu — 1€ BUCOKO
PE3UCTEHTHI, «CIUISIY» CTPYKTYpH, SKi JO3BOJISIIOTH OakTepisiM BHXXUBAaTH B
eKCTpEeMallbHUX YMOBaX, TaKUX SK BHCHUXaHHS, YIbTpadiojeToBe BHIIPOMIHIOBAHHS,
BHCOKI TeMIIepaTypu Ta HecTaya MOKUBHUX peuoBHH. CIIOPOYTBOPEHHS 3aITyCKAETHCS
CTpeCcOBUMHU (PaKTOpaMHU HABKOJIMIIHBOTO CEPEIOBHILA, OCOOIMBO HECTAYCIO OKUBHUX
pedoBuH. [Iponec BkiIOYae acUMETPUYHMM MOAUT KIITHHHU, J€ MEHIIA Iepecrnopa
3aXOILTIOETHCSI OUIBIIOI0 MATEPUHCHKOIO KIITUHOIO, SIKA 3T0JIOM JII3Y€ThCS, BUBUIBLHAIOUN
3pldy cIoOpy B HaBKOJUIIHE cepefoBuile. EHAOCTIOpH MOXYTh 3ajMINAaTUCS B CTaHl
CIIOKOIO MTPOTSITOM TPUBAJIOTO Yacy, HABITh 32 HECTIPUATIUBUX YMOB, 1 IPOPOCTATH, KOJIH
cepenoBuIlle CTae 3HOBY crpusTimBuM. Ll 3matHicTe Hamae B. subtilis mepeBary y
BIMKMBAaHHI B MIHJIMBUX CEpElOBHINAX, TaKMX SIK I'PYHTOBI ekocucteMu. EHmocnopu
Oakrtepiii pomy Bacillus € myxe criiikumu. BoHHM Jlerko moTparisitoTh y TOBITPS 1
PO3HOCSTBHCS BITPOM Ha BeNUKI BiAcTaHi. BTiM «@popocTaHHsS» Ha HOBOMY MicCIIi
BIIOYBAEThCSA JaJIeKO HE 3aBXau. AJpke, MO0 I1e cTajocs, cropa He Mae OyTu
MOLIKO/DKEHOI0. 3aBIsKM CHOpOBi (opmi OakTepis «IepeXuBae» HECHPUATIHUBI
HABKOJIMIIIHI yMOBH, HaNpHUKIaJ, pajialilo, BUCOKI TeMIepaTypHu, 3a0pyaHEHHS
TOKCHMHAMH, KUCJIOTHICTb, TOIIO [4].

Bacillus subtilis € ¢daxynpratuBHEM aepoOoMm, TOOTO MOXKE BHIKHMBATH SIK B
aepoOHUX, TaK 1 B aHaepOOHUX yMOBax, XOua BiJJae mepeBary cepeJoBUIIaM, OaraTum
Ha KuceHb. 1l MeTabomi3M € yHiBepcaabHHM, IO J03BOJSE BUKOPUCTOBYBATH Di3Hi
JOKepenia BYIJICIIO, TaKi K TITI0K03a, TIIIEPUH Ta Pi3HI OpraHiyHl KHUCJIOTH. B aepoOHUX
yMmoBax B. subtilis BUKOpHCTOBY€E niepeBakxHO OKUCHE (HOCHOPHITIOBAHHS IS OTPUMAaHHS
eHeprii. 3a BIICYTHOCTI KUCHIO BOHA MOKE TIEPEKITIOYaTUCs Ha (epMEHTAIlIHHI MUISIXH.
OCHOBHUMHM TMPOAYKTaMH (hepMeHTallii € MOJIOYHA KUCIIOTa, €TaHOJ 1 OITOBAa KHUCJIOTA,
3QJIEKHO BiJl JOCTYIMHHX CYOCTpaTiB Ta YMOB HAaBKOJHUIIHBOTO cepemoBuina. OkpiMm
bOro, OakTepis Mae 3aTHICTh 1O YTBOPEHHA Oi0IuniBoK. BoHu ckiamaroThes 3
EKCTpaleIIONIPHOTO MAaTPUKCY, KWW BKIIO4Yae momicaxapumau, Outku ta JJHK. ¥V B.
subtilis et Marpukc micTuTh ek3omnomicaxapun EPS, mo Hamae minHOCTI OioTUTIBIL,
Oinok TasA, BiAMOBiMANbHHUIA 3a CTPYKTYPHY IUIICHICTh, Ta Oimok BslA, skuii Hamae
6iomutiBui rizpododHOCTI. Marepiaay MaTpUKCy 3aXHUINAIOTh OaKkTepii BiJl BIUIUBY TaKUX
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cTpecoBHX (aKTopiB, sk YD-BUNPOMiIHIOBAaHHS, aHTUOIOTHKHU U ne3iH(ikyroui 3acobu
[4].

3aBasSKU CBOiM HEMAaTOreHHOCTI i KOPUCHUM BJIACTUBOCTSM 1€ MIKpOOpPraHi3m
IIIUPOKO BUKOPHUCTOBYIOTh y TMPOMHCIIOBHX TEXHOJIOTiISAX. Y (apManeBTUUHIA ramys3i
Bacillus subtilis 3acTocoBYyIOTh K TPOOIOTHK 1 JKEpeno 010JI0TIYHO aKTUBHUX CIIONYK.
[IpoGioTnuni mo6aBku 3 B. subtilis BUKOpUCTOBYIOTH 111 BiAHOBIICHHS MiKpodaopu
KHIIIOK, ITiIBUIIIEHHS IMYHITETY Ta 3arajlbHOTO MOJIMIIEHHS 310poB’s [5].

biorexHosmoriuna ranay3p aKTHBHO BUKOpHUCTOBYe B. subtilis sk momenpHUI
OpraHi3M JyIsl TCHHOI 1HKeHepii Ta BUpOOHUIITBA O1TKIB. 3aBASKHA MPOCTOTI TCHETUYHHUX
MaHIMyJSid Ta MmBHAKOMY pocTy B. subtilis BHKOPHCTOBYIOTH [UIs eKcrpecii
pekoMOiHAaHTHUX OLIKIB, IO € OCHOBOIO I CTBOPEHHS TEPaneBTUYHUX OIJIKIB,
(depMeHTiB Ta BakIMH [5].

Kopucui BmactuBOCTI 1i€i OakTepii TakoX IIMPOKO BUKOPUCTOBYIOTH Y
CUTbChKOMY rocmomapcTBi. 3okpema, B. subtilis y ckmami 6i0mo0puB moOKpariye pict
POCIIVH, CTUMYIIIOIOYH PO3BUTOK KOPEHEBOI CUCTEMH Ta 3aCBOEHHS MOKUBHUX PEUOBHH.
Takoxx O10MECTUIIMAN Ha OCHOBI CIHHOT MAJTHYKH aKTUBHO 3aCTOCOBYIOTH JIJIsl OOPOTHON
13 MiKO3aMH Ta OaKTepiaJbHUMH XBOPOOAMH Xap4dOBHX KYIBTYpP, TAaKHX SK KYKypya3a,
MIICHUIS, COHSAIIHUK Ta IHIIUX pOCiauH [6, 7].

B. subtilis cnpuse mpoaykyBanHIO y opxizeit Anoectochilus roxburghii Ta
Anoectochilus formosanus 0i0T0TiYHO aKTUBHHUX PEYOBUH, TaKUX SK (HIaBOHOINH,
crepoinu Ta edipHi omii. ¥ 1ux pocnuHax, siki o0poomsum nmpotsrom 90 aaiB B. subtilis,
BMicT (prmaBoHOIAIB OYB 1,208% 1 1,424% BiAMOBIIHO, BiJICOTKOBHI BMICT CTEPOIJIiB MaB
MPUOJU3HO TaKi K 3HA4CeHHS; BMICT edipHoi omii cranoBuB 0,11% Ta 0,21%, BianoBigHO,
10 3HAYHO BIJPI3HSAJOCS BiJl PIBHIB Yy KOHTpOJbHHX pociuHax. [licas 90 mxiB
CUMOIOTMYHOTO KYJIBTHUBYBAaHHS Y 00poOIeHUX OpXijiel BiOysocs 301IbIIEHHS BUCOTH
MAroHIB Ta KiIJIBKOCTI JIUCTS, TIOPIBHSHO 3 KOHTPOJIBHUMH POCTUHAMH [§].

Buxopucranns ennoditHoro 6akrepianpHoro mramy Bacillus subtilis JY-7-2L
JUISL  3aXUCTY JIKApChKOi pOCHUHU Aconitum carmichaelii (akoHITY KapMixels)
MIPOJIEMOHCTPYBAJIO CHJIbHY aHTarOHICTHYHY aKTUBHICTh MMPOTH MIKPOCKOITIYHOTO Tprda
in vitro Ta Ha 3pi3aX KOPEHIB 3a pe3yJbTaTaMH aHalli3y MOJBIMHOI KYIBTYpPH.
beskmituaAMN KynbTypaabHuid Ginsrpar mramy JY-7-2L 3Ha4HO MPUTHIYYBAB PIcCT Tid),
YTBOPEHHS CKIIEPOILiiB i mpopocTanHs Sclerotium rolfsii (MBAEHHOT CKIEPOIIHOT THIITI).
Takox neTiodi CHoiyKH, ski BupoOnse JY-7-2L, moBHICTIO Ta Oe3mocepenHbo
npurHidyBanu pict Sclerotium rolfsii. 3actocyBanHs (epMEHTAIIHHOT KyJIBTYpH IITAMY
JY-7-2L npu monboBUX BUIPOOYBAHHSIX CYTTEBO 3MEHIIYBAJIO TSKKICTh ITIBACHHOTO
ditodroposy 10 30% i3 TpuBamicTio 10 62 AHIB [9].

st 0OpoOKkM pi3HUX POCIMH B YKpaiHi ICHYIOTH Oiompemnapard 3 HIUPOKUM
cnekTpoM Jii Ha ocHOBI B. Subtilis, 30kpema 3aci6 ExocTepH, sSKuii mokpaimroe cTaH
TPYHTY, 3HIDKYE PU3UKH 3aXBOpIOBaHb pociauH. Bacillus subtilis, mo € y ckmani 1mporo
3aco0y, Crpuse MIBUIKOMY PO3KIATaHHIO OPraHIYHUX PEImToK (OloAecTpyKilii), II0
MOKPAIIIO€ 3arajlbHUMN CTaH IPYHTY, CTUMYJIIO€ aKTUBHICTh KOPUCHUX MIKPOOPTaHI3MIB Y
Hbomy. Lleit Giompemapar 3Hemikomkye ¢itonarorenu (Septoria spp., Fusarium spp.,
Pyrenophora spp., Alternaria spp., Dreschlera spp., Ascochyta spp., Phytophthora spp. Ta
1H.), sIKI HAKONTMYYIOTHCS B POCITMHHKX PEIITKax Ta rpyHTi. B. subtilis Buninse dhepmenTy,
SK1 CHPUSIIOTh PO3IMICTICHHIO IEII0N03H, JITHIHY Ta I1HIIMX CKJIAQJHUX OpraHIdYHUX
CTOJNYK, IO MiJBHUIIIOE BMICT T'yMyCY, MOKPALIYIOYHd CTPYKTYpPY 1 POAIOYICTH IPYHTY.
ExocTepH € exonoriuno unctum 3acobom [10].

Otxe, Bacillus subtilis 3aBasiku i HemaToreHHOCTI Ta KOPUCHUM BIACTUBOCTSAM
3aCTOCOBYIOTh y POCIHMHHUIITBI, 30KpeMa JiKapcbkomy. Tak, BUKOPHUCTaHHS CIHHOi
NAJIMYKU CTUMYIIIOE€ BUPOOJECHHS OUTBIIOT KUTBKOCTI O10J0T1YHO AKTUBHHX PEUOBUH
JIKapChKUMHU pOCIMHAMH, 3abe3medye iX 3aXWCT BIJ TAaTOTEHHUX OakTepid Ta
napa3uTUYHUX MiKpockomiuyHuX rpuoiB. [Ipenaparu Ha ocHOBI B. subtilis MaroTs 3HaUHy
MEePCIEKTUBY 3aCTOCYBaHHS y CBITi, 30KkpeMa, B YKpaiHi. [lepCrieKTHBHUM TaKoX €
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nornuOieHe BUBYCHHsA B3aemofii B. subtilis 3 pocimnamu Ta ¢itonmaroreHamu, Io
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BOJIUTH PO3KPUTH HOBI MEXaHI3MH 1HAYKYBaHHSI CHCTEMHOI PE3UCTEHTHOCTI POCIUH
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®enpko P.M., kannuaaT 6ioJ. HayK.
Hocninna cranmii nikapebkux pocinud IAIT HAAH, c. bepe3otoua JIy6eHchkoro
paiiony ITonraBcbkoi oOmacti. Ykpaina

JAEAKI BIOMOP®OJIOI'TYHI OCOBJIMBOCTI SAMBUCUS NIGRA L. B
CYYACHUX YMOBAX JIIBOBEPEXXHOI'O JIICOCTEITY

Karwuosi ciioBa: Sambucus nigra, MOAenbH1 3pa3Ku, MOCYXOCTIHKICTD, MIIOH

B Vkpainu cepen nepeBHUX BHIIB, IO MalOTh IIHHI JIIKApChKi 1 Xap4doBi
BJIACTUBOCTI, MEPCHEKTHB MPOMHUCIOBOIO 3HAYCHHS HAOyBa€ BHKOPHCTAaHHS Oy3UHH
yopHOi — Sambucus nigra L. Y pociauHi MICTUTBCS 3HAYHA KUIBKICTh O10JOTIYHO
AKTUBHHUX PEYOBHUH, 1€ OCOOJMBE 3HAYEHHS Ma€ iX aHTUOKCHUIAHTHA AKTHUBHICTb.
Takox Oy3uHa YopHA MICTUTH (DIIABOHOIIM 1 aHTOILIAHM, 110 37]aTHI 3MIITHIOBATH IMyHHY
CUCTeMY OpraHizmy. B odimiifHiii MeTUIIMHI MUPOKO 3aCTOCOBYIOTHCS KBITH Oy3WHH,
MOJIOJII TTArOHU, CBIXKE JINCTS Ta TJIOAW. Y HApOAHINA MEIUIIMHI 3 KBITOK Oy3MHU YOPHOI
BUTOTOBJISIFOTh 3aCOOM, SIKI BB@)XKAalOTh OJHUMH 3 HAWKpaluX 3a MOTOTIHHUM 1
CEYOTIHHUM e(eKTOM. Y JKYBaJbHIM NPAKTUI]l BUKOPHCTOBYIOTh HACTIH KBITOK
Oy3uHU sIK 3aci0 IUIsl JIIKyBaHHS NMPOCTYJHHUX 3aXBOPIOBaHb, PU 3alaJICHHI CYTrJI00iB i
HEeBpaTii, HACTIA 3 TUIOAIB 1 KOPU 3aCTOCOBYIOTH NMPHU 3aXBOPIOBaHHI HUPOK. [1,2]. ¥V
Xap4oBiil MPOMHUCIIOBOCTI TUIOIM BUKOPUCTOBYIOTH SIK OapBHHUK.

B xynbTypi B YKpaini S. nigra BBaKae€ThCs MIJIKOM 3UMOCTIHKa i mocyxocrTiiika. [Bite
1 IUIOMOHOCHUTH WIOpiuHO. By3WHa 4YopHa 3yCTpidaeTbcs B NPUAOPOXKHIX JTICOHACAIKCHHSX,
MOJIC3aXMCHUX CMYTaX, Ha MOKUHYTUX cannbax. KymbTHByeThCS y OOTaHIYHHMX YCTaHOBAaX Ta
JICKOPAaTUBHUX po3cagHukax. CTBOpeHO HOBI (HOpMHU IS JAEKOPATHBHOTO Ta IPOMHUCIOBOTO
BUKOpHUCTaHHA [3].

JlocmiKkeHHs, 010 BUBYCHHS 010MOP(OJIOTIUHUX OCOOJUBOCTEH PO3BUTKY S.
nigra B yMOBaX MaKCUMAaJIbHO HAOMIKEHUX 10 MpUpoaHuXx JIiBOOEpeKHOTro JTicocTeny
MIPOBOJIUITUCS HA TEPUTOPIi IEHIPOJIOTIYHOTO MApKy MICIEBOTO 3HaueHHs «JlikapchKkuit
can» JlocmingHoi cranuii jikapchkux pociauH. OOpaHi OJJHOBIKOBI CEMHPIYHI MOJAEIbHI
3pa3Kku S. nigra 3poCTajd 3a YMOB PI3HOTO 3a IHTCHCHBHICTIO OCBITJICHHs. BuBuamucs
6iomopdororiuni 0cobauBOCTI S. nigra mMiJ Yac NPOXOKEHHS T'eHEpPaTUBHOI Qas3u
PO3BUTKY POCIIHMH Y TIEp101 IBITIHHS Ta IiJ] 9ac JO3piBaHHS IUIOIB.

Baxnusoro rocrnogapchko-1iHHOKW 03HAKOKO TPH 30UpaHHi CUPOBMHU S. nigra €
MICIIe3pOCTaHHs CaMOi POCIMHM Ta (i3U4HA JOCTYMHICTH 300py CUPOBUHH. ToMy IpH
OIliHIOBaHHI O10JIOT1YHOI Ta TEXHOJOTIYHOI YPOXKaWHOCTI CYIIBITH Ta IUIOJIB, KpOHa
pociauH Oyina yMOBHO MOJUIEHA HA TPU TEXHOJIOTIUHI SIPYCH, /1€ IEPUIMA TEXHOIOTIYHUI
SApyC 3HAXOIWBCSA y HIDKHIM YaCTHHI KPOHHM KyIla, HA BHCOTI A0 1 M BiJ MOBEpXHI
I'PYHTOBOTO MTOKPUBY, APYTUil TEXHOJIOTTYHHUIA — HA BUCOTI Bix 1 M 10 2 M, TpeTii sipyc —
Bix 2 M 1 BUIIE.

[Ipu nopiBHSAHHI (OPMH KPOHM Ta CTYIEHIO PO3BUTKY MOJIEIBHUX 3pa3KiB
BCTAHOBJICHO, 110 POCIIMHAM OCBITJICHUX MICIIb 3POCTaHHS, TPH Jiama30oHi OCBITICHHS
90000-130000 nx, sixki Manu Bucoty 3,6-3,9 M BiANOBiAB AiaMeTp MPOEKIii KpoHH 3,5
1o 3,8 M. Y 3paskiB, 1o 3poctanu y Hami3atiky (50000-90000 nk), BUCOTa pOCIUH
cknmamana 2,7-2,9 M, a miamerp mpoeKiii KpoHU NMOpiBHIOBaB 2,7-2,8 M. 3pasku, 110
spoctayit 'y  3aTiHky  (40000-50000 17K), XapakTEepU3YIOThCSI  HAWMEHITUMU
010METpUYHNMH NOKa3HUKAMH, Jie BUCOTa HE MepeBHIyBajia 2,3 M, a JiaMeTp MpOoeKIIii
kpoHu 2,3 M. OtTpumaHi pe3yibTaTH BKa3ylOTb Ha BaXIMUBICTh OCBITICHHS
MiCIIe3pOCTaHHs ISl POCTY 1 PO3BUTKY S.1igra, IO € OJHUM 13 JTIMITYIOUNX YHHHHKIB y
dbopMyBaHHI TOIATBINOT MPOAYKTHBHOCTI 1 PO3BUTKY POCIIHH.

[Tig yac crocTepeXKeHHsI 32 PO3BUTKOM MOJAEIBHHX 3pa3KiB BiIMi4eHO, IO Ha
OCBITJICHUX MICIISIX POCIMHHU S.nigra BCTYMAalOTh y TeHepaTuBHY ¢aszy Ha 5-7 mid
paHile, HiX y 3aTiHKY, J€ 3arajbHa TPUBAJICTh LBITIHHSA 3pa3KiB ckianana 18-22 nui, 3
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kirms [I1 gex. TpaBus 1o II nek. yepBHs.

3a octaHH1 poku Ha TepuTopii JIIBOOEPEIKHOTO JIICOCTENY CIOCTEPIrarOTHCS TEBHI
3MIHHM MiJABUIIEHHS J000BOI TeMIepaTypu MOBITPS HABKOJIHUIIHBOTO CEpPEIOBHUINA, IO
3HAYHO BIUIMBAE HA CTaH a0OPHUTCHHHX, AKJIIMATU30BaHWX Ta HOBHX IHTPOAYKOBAHHX
nepeBHUX BuiB. Y yunHi 2024 poky miJ 4ac BUCOKUX JIEHHHUX TeMIlepaTyp MoBiTps (10
+37% i cepennpono6oBux (+25°C), HesHauHMX MicguyHMX omazax (6,5 MMm) Ha
OCBITJICHHUX MICIIb 3POCTAHHS 1 HAIiB3aTIHKY CIIOCTEPITraiocs YacTKOBE He J03piBaHHA i
OCHNaHHS 3aB’s3aHUX IUJIOJIB, BCUXaHHS 1 OCHUIIaHHs C(HOPMOBAHUX ILJIOJIB Ha KyIIax
(1o 40%).

[Mounnatoun 3 II nmekamu ceprHS Ha OCBITJIEHHX MICHSAX 3pOCTaHHA 1
HAaITIB3aTIHKY IS S.nigra CrocTepirajaocsi B’SHEHHS, BCUXAHHS 1 OMajaHHs JIMCTOBHX
miacThHOK. OcoOMMBO  WITKO Take SBUINE CIOCTEPITaeThCs Ha  IMEPIIOMY
TEXHOJIOTTYHOMY sIpyci (Ha BHCOTI 70 1 M BiJl TOBEPXHI IPYHTOBOTO MOKPHUBY) — IO
80%. Ctanom Ha | ;ek. BepecHsI BCUXaHHS 1 ONMaJaHHs JIMCTOBUX IUIACTHHOK Yy 3pa3KiB
Ha OCBITIIEHHX MICI[SIX 3arajoM ckiagaigo g0 70% Bix 3arajbHOI KIIBKOCTI JHUCTA Ha
Kymi mo BciM spycaMm. OIliHKa MOCYXOCTIMKOCTI 3a 5-Tu OaJbHOIO IIKAIOI0
C.C.IT'ataunpkoro ckiaagana 3 6anu (HMOKHE JIMCTSA TEMHIE, COXHE 1 OIMajiae, a maroHu
BEPXHIX YaCTMH POCIUH 3aJMIIAIOThCA 3€lIeHUMH 1 poctyTh) [4]. Takuii Qakt € He
TUIIOBUM Y PO3BUTKY POCIHH poxy Sambucus.

Taxkum unHOM, 32 pe3yabTaTaMy AOCIIHPKEHb MOP(HOOI0IOTiYHUX 0COOIMBOCTEN
Sambucus nigra B JIIBOOEpPEKHOMY JIICOCTEITY, JI€ YMOBH 3pPOCTaHHS POCIWH Oyin
MaKCHMaJdbHO HAOMIDKEHI 10 TPHUPOJHUX, BCTAHOBJICHO, IO 33 OCTaHHI POKH Ha
MOJICNIbHUX 3pa3Kax CIOCTEPITAEThCS 3HIDKCHHS IMOCYXOCTIHKOCTI BHIY, IO B
MOJaJbIIIOMy HETaTMBHO BIUTMBA€ HA BETETATHUBHY 1 F€HEPATUBHY 3JaTHICTh POCIUH,
3HM)KCHHS TIPOIYKTUBHOCTI TIJIOIIB.

Bioaiorpadis.
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Bigmin ximii 0l0aKTHBHHX a30TOBMICHUX TETEPOIUKIIYHHX OCHOB [HCTUTYTY
Oioopraniunoi ximii Ta HadToximii M. BIL Kyxaps HAH Vkpainu, 1, Byn. Akamemika
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HOBI PEI'YJATOPU POCTY POC/IMH COPIO HA OCHOBI
CUHTETUYHHUX A3SATETEPOLHUKJ/ITYHHUX  CIIOJYK, HOXIJIHUX
INPUMIINHY

Kuarouosi ciioBa: copro, noxiani nipumiauny, aykcun IOK.

Copro € oJIHI€I0 3 BOXIMBUX 3€PHOBUX MPOJOBOJBUYUX, KOPMOBHX 1 TEXHIYHUX
KYJBTYp, AKi BUPOILIYIOTh y OaraThox Kpainax cBity [1, 2]. Copro nocinae m'are micue y
CBITI MICNs TIICHWIN, PUCY, KYKYPYI3H Ta sUMEHIO. [0 €KOHOMIYHO BaXIIMBY
KYJBTYPY BUPOIIYIOTh MPAKTHYHO HA BCiX KOHTHHEHTaX, 3a ocTaHHi 50 poKiB MOCiBHi
TUTONII M1/ LI€0 KYIbTYPOIO Y CBITI 3pociu Ha 60 % 1 craHoBIATH Maibke 50 muH ra [1 -
3]. BupomyBaHHS LYKPOBOIO COPTrO € JOCHTh AKTYaJIbHUM WHTAHHSAM, OCKUIBKH
3pocTae 1HTEpeC JO0 TEepepoOKH IIYKPOBOTO COPro, OKpiM 0Oe3mocepeaHboro
BUKOPDUCTaHHA Ha I[YKPOBMICHY MPOAYKIIIO (IIyKOp, XapuyoBUU CHpPOI, MeHd), sgKa
BUKOPHUCTOBYETHCSI HA XapUOBI IJIi. 3aJTUIIKKA IIyKPOBOT'O COPIoO MICHsl MMicCis 30upaHHs
3epHa Ta BUIYYEHHS COKY MOXYTh OYTH BUKOPHUCTaHI SIK aIbTEPHATHBHE JHKEPENIO NS
BUPOOHMIITBA TBEp0TO OiomanmBa (6i00yTaHo, 6iora3, MaIMBHI MeleTH, 610CUHTa3, Ta
1H.), OCKUIbKHM YPOKalHICTh COPro 3a MmokazHukoM Oiomacu nocsrae 20-25 % ToHH
cyxoi macu Ha rektap [4, 5]. IIpu Bomorocti 15-20% eHepreTudHa LIHHICTH NPU
CHaJIOBaHHI 3aJMIIKIB copro craHoBuTh 10-12 MJx/Kkr. 3acTocyBaHHS TEXHOJOTIH
TpaHyJIIOBaHHS Ta OpPHWKETYBaHHS JO3BOJISE IIBUIIMTH CHEPreTHYHI IMOKa3HUKU
BinxoniB Oiomacu. Copro, mopsii 3 KyKypyA30l0, € OCHOBHOIO KYIBTYPOIO JUJISt
BUPOOHMIITBA 010€TaHOTY, OCKUIbKH 3a0e3rneuye BUCOKWU BUXiJ crupTy. 3 1 T 3epHa
copro mMoxHa otpumaru 650-700 xr kpoxmamto a6o 300-350 n cnmpry, mo Ha 35 1
oinbmre, HK 3 1 T kykypym3u [5]. Copro Takox IIHYETbCS 3a BUCOKI KOPMOBI SIKOCTI,
OCKIUJIBKU B cepeqHboMY B 1 Kr 3epHa MicTuThes Omm3bko 1,18-1,30 KOpMOBUX OAMHUID
1 12-15% cuporo npoteiny [5]. ['onoBHOIO MepeBaroo i€l yHIBEpCAIbHOT KYJIbTYypU €
BUCOKA IIOCYXOCTIMKICTh 1 HEBHOArauBICTH A0 IPYHTIB, IO poOUTH ii 0OCOOIMBO
aKTyaJbHOI0 B yMOBaX TJIOOQJIBHMX KIIMAaTHYHUX 3MiH. OJHAaK, ICHYIOTh MpoOJIeMHu
BUPOIIYBaHHS POCIMH COPTO B yMOBaxX HECHPUSTIUBUX (HAaKTOPIB HABKOJIHUIIHHOTO
CepeloBUINa, UISI I[bOTO BHUKOPUCTOBYIOTH (PITOTOPMOHHM, SIKI IMOKPAIIyIOTh PICT 1
BpOXKaWHICTh I1i€l KynbTypu [6, 7]. Ha choromHi BakKITMBUM MUTaHHSM € PO3pOOKa
HOBUX €(DEKTUBHHMX Ta €KOJIOTIYHO OE3MEYHUX PETYNIATOPIB POCTY BaXKJIUBOI 3€PHOBOI
Ta TEXHIYHOI KyJIBTYpH COPro Ha OCHOBI CHHTETHYHHUX a3areTepOLMKIIYHHUX CIIONYK,
MOXITHUX TMIPUMIUHY, IO CHPOMOXHI BHSBISITH PICTCTUMYJIIOIOYY aKTHBHICTb,
noJiOHy 10 MPUPOIHUX (DITOrOPMOHIB JUIS TMOJIMIIEHHS POCTY Ta PO3BUTKY POCIHH
COPro Ta MiIBUIICHHS MPOAYKTUBHOCTI ITi€T KyIbTYypH [8, 9].

Metoro naHoi poOOTH € BUBYECHHS PETYJISTOPHOIO BIUIMBY CHHTETHYHUX
a3areTepOoIMKIIYHUX CIIOIYK, TMOXITHUX MPUMITUHY Ha PICT Ta PO3BUTOK POCIHH COPTO
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IykpoBoro (Sorghum saccharatum L.) copty Adons y mabopaTOpHUX yMOBax
MPOTSITOM TIEPioIy BereTarii.

Martepiaau Ta MeTOaH J0CaiIKeHb. [IpoBeieHO HOCHITKEHHS BILUTUBY Ha PICT
Ta PO3BUTOK POCIHUH COPro mykpoBoro (Sorghum saccharatum L.) copty Adons
CUHTETHYHUX a3areTePOIUKIIYHIX CHONYK, MOXIMHUX MIPUMITUHY, A0 SKUX HAJICKATh
SK BIJIOMI CHHTETHYHI CIIOJYKH: HATpi€Ba 1 KaylieBa cojii 6-MeThi-2-MepKanTo-4-
rigpokcumnipumiguay (Metiyp 1 Kameryp), Tak 1 HOBI cuHTeTHuHi criomyku: Ne 1 — 3-(2-
METOKCHUETHI)-6-MeThI-4-0KC0-3,4-nu-riapodypano|2,3-d|nipumignH-5-kapOoHOBA
kuciorta, MW=252; Ne 2 — erunoBuii ecrep 3-(2-METOKCHETHI)-6-MeTHII-4-0KCO-3,4-
nurigpodypano[2,3-d|nipumiann-5-kap6oHoBoi kuciaotu, MW=280; Ne 3 — 3-¢pypan-2-
1IMeTu-6-MeTui-4-okco-3,4-nmuriapodypano| 2,3-d|nipumignH-5-kapOoHOBA KHUCIIOTA,
MW=274; Ne 4 —  3-HUKIOTeKCHI-6-MeTHI-4-0KCc0-3,4-murigpodypano[2,3-
d|nipumiguH-5-kapOoHoBa kucimota, MW=276; Ne 5 — mnadranen-1-imamig 3-
IIUKJIOTeKCUI-6-MeTHI-4-0KCc0-3,4-nurinpodypano-|2,3-d|nipumiann-5-kapOoHOBOT
kuciota, MW=401; Ne 6 — (4-xsopo-henin)amin 3-IUKIOTEKCHI-6-MeTHII-4-0KC0-3,4-
murigpodypano[2,3-d|nipumi-quH-5-kapooHoBoi  kucimotn, MW=386; Ne 7 —
METUIIOBUH ecTep 4-[(3-6en3un-6-metnin-4-oxco-3,4-nuriapo-pypano| 2,3-
d]mipuminuH-5-kapOoHin)-amiHo|-6eH301HOT  kucmotu, MW=417; Ne 8 —(4-
xjopodeHimamia  3-6eH3mI-6-MeTHI-4-0KC0-3,4-aurinpodypano|2,3-d|nipumiaua-5-
kapOoHoBoi kucnotu, MW=394; Ne 9 — (4-etundenin)amin 3-0eH3UIT-6-MeTHI-4-0KCO-
3,4-nmurinpodypano|2,3-d|nipumiauH-S-kapooHoBoi kuciotu, MW=387; Ne 10 — (3,4-
mumetwidenin)amin  3-6eH3ui-6-meTmi-4-okco-3,4-nurinpo-pypano|2,3-d|nipumiaun-
5-kap6oHoBoi kucinotu, MW=387; Ne 11 — p-tominamin 3-6eH3mI-6-MeTHII-4-0KCO-3,4-
murigpodypano[2,3-d|nipu-miguH-5-kapooHoBoi  kuciaotu, MW=373; Ne 12 — 3-
O0eH3mIT-6-MeTHI-4-0KCO-3,4-nurinpo-pypano[2,3-d|nipumiaguH-5-kapOOHOBA KHCJIOTA,
MW=284.

AHaniz MOppOMETpUYHUX TTOKA3HUKIB POCIUH COPro, BUPOIICHWX 3 HACIHHS,
3aMO4€eHOro mpotsroM 48 roa. y 107M BojHOMY PO3YMHI CHHTETHYHHX CIIOIYK Ta
BHUPOIIICHUX MPOTITOM TEPioly BereTallii: cepeHbO1 TOBKUHHU MMaroHiB Ta KOPEHiB (MM)
OPOBOIWJIM 3TiIHO METOMIB, mpexacTaBieHux Yy kepiBHUITBI [10]. Perymsaropny
aKTHBHICTh TOXIJHUX MIPUMIAUHY MOpIBHIOBAIM 3 akTHBHICTIO aykcuHy IOK (1H-
1HJ1071-3-01ITOBA KMCJIOTA), 3aCTOCOBAHOTO B AHAJIOTIYHIN KOHIIEHTpAIlil 107M.

Craructrnuny 00poOKY JaHMX BUKOHYBAJIM METOJOM AUCIEPCIHHOTO aHAI3y 3a
JOTIOMOTOI0 ~ cTaHAapTHoro  t—kpurtepito  CThIOJEHTa Ta 3  BUKOPUCTAHHSIM
KOMIT IOTepHHX mporpam Statistica 6.0 ta Microsoft Excel 2010, BigMiHHOCTI Mix
EKCIIEPUMEHTOM 1 KOHTPOJEM € CTAaTHCTUYHO JIOCTOBIPHUMH IPH PiBHI 3HAYMMOCTI
p=<0.05.

Pe3yabTaT AocC/igxKeHb. Y MPOBEICHUX HAMH JIOCIHIIKCHHIX BCTAHOBJICHO,
[0 CHHTETHYHI CTIOJYKH, TTOX1/THI MPUMIANHY Y KOHIICHTpAIlii 10"M BusBHIH noaioHy
aykcuny IOK perynaropHy akTUBHICTH, HOJIMIIYIOUM MOP(POMETPUYHI MOKA3HUKH 3-X
TUXHEBUX POCIUH COPIO.

Cepen AOCTIKYBAaHUX CHUHTETUYHHX CIIOJIYK, MOXITHUX MIPUMIIUHY HAWBUIILY
aKTHBHICTh 32 TOKA3HUKAMHU CEpPEIHBOI JIOBXKWHU TMaroHiB (MM) pPOCIHWH COpro,
BUPOIIEHUX MPOTATOM 3-X TIKHEH, BUSBUJIM CHHTETUYHI crionyku Mertiyp, Kameryp
ta cromyku Ne 7 Ta 12, mix BIJIMBOM SIKMX CIIOCTEPITaJOCh TMIABUIICHHS X
MOKA3HUKIB y cepeaaboMy Ha 2,6 — 10,26 %, mopiBHSIHO 3 aHATOTTYHUMU MMOKAa3HUKAMU
KOHTPOJIbHUX POCIJIMH COPro, BUPOIICHUX Ha TUCTHIILOBaHIN BO/II.

[opiBHsNBHUN aHA3 PETYIATOPHOI AaKTHUBHOCTI CHHTETHYHHX CIOIYK 3
aktuBHICTIO aykcuHy [OK moxkazaB, mo miag BmmBoMm aykcuHy IOK mokasHukn
CepeHbO1 JIOBKHUHU MaroHiB (MM) pPOCIHH COPro, BUPOIIEHUX MPOTATOM 3-X THXKHEH,
nigBUIIYBaIuCh Ha 5,9 %, MOPIBHSHO 3 AHAJIOTIYHUMU MOKa3HUKAMHU KOHTPOJIBHHUX
POCIIUH COPTO, BUPOIIEHUX HA JUCTUIHLOBAHIN BOJII.
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3a MOKa3HUKAMU CEepeHbOI JOBKHHU KOPEHIB (MM) POCIHH COPro, BUPOILIEHUX
MPOTITOM 3-X TH)KHEH, HAaWBUIIY aKTUBHICTh BUSBHIIA CHHTETHYHI CIIOJYKH MeTiyp,
Kameryp ta cromyku Ne 1, 2, 4, 6, 7, 9 ta 12, mig BIUIMBOM SIKUX CIIOCTEPITraIOCh
MIJBUINCHHS IIMX TIOKa3HUKIB y cepenHboMmy Ha 22 - 40,21 %, mopiBHSHO 3
AQHAJIOTIYHUMHU  TMOKAa3HMKAMH  KOHTPOJBHHX POCIMH COPro, BHPOIIEHUX Ha
UCTWILOBAHIN BOII.

MeHIry akTHBHICTb 32 TIOKa3HUKaMU CEPEIHbOI TOBKUHU KOPEHIB (MM) pOCIUH
COpPro, BUPOIIECHUX MPOTATOM 3-X THIXKHEH, BUSBWIM CHHTCTHYHI CrIonyku Ne 3,5, 8,
10 ta 11, mig BIJIMBOM SKWUX CIIOCTEPIrajJoch MiABUINEHHS IMX ITOKa3HUKIB Y
cepenapomy Ha 11,16 — 19,58 %, TOpIBHAHO 3 aHAJIOTIYHUMH MOKAa3HUKAMHU
KOHTPOJIbHUX POCIIMH COPro, BUPOIICHUX Ha TUCTHIILOBAHIN BOII.

[opiBHsIBHUN aHA3 PETYIATOPHOI AaKTHUBHOCTI CHHTETHYHHX CIHOIYK 3
aktuBHICTIO aykcuHy [OK moxkaszaB, mo mig BmmBoMm aykcuHy IOK mokasHuku
CepeIHbO1 IOBXHUHU KOPEHIB (MM) POCIMH COPro, BUPOIIEHUX MPOTATOM 3-X THXKHEH,
nigBunryBaiuch Ha 15,41 %, MOpIBHAHO 3 aHAJIOTIYHUMU MOKAa3HUKAMH KOHTPOJBHUX
POCIIUH COPTO, BUPOIIEHUX HA JUCTUIHLOBAHIN BOII.

OdyeBuaHO, 1O BUSBICHHS MOAIOHOI ayKCHHAM CTUMYJIOIOYOI PICT POCIHH
AKTUBHOCTI CHHTETHYHUX CIIOJNIYK, TOXIIHUX MIPUMIIAMHY TOSICHIOETBCS  iX
cenuPiyHIM  ayKCHH-TIOIOHUM edeKToM Ha Tmpoiideparito, TOJOBXKEHHS Ta
nudepeHIianito KIITHH POCIHH, SKi € 0a30BUMH MPOLIECAMU POCTY Ta PO3BUTKY POCIUH
copro [11].

Ha ocHOBiI OoTpuMaHHX pe3yJbTaTiB JOCHIKEHb, 3aIPONOHOBAHO IMPAKTHYHE
3aCTOCYBaHHS HaWOLIbII (Di310I0TIYHO AKTHMBHUX CHHTETUYHUX CIIONYK, TMOXITHHX
HipUMIJMHY: HATPI€BOI Ta Kali€BOI coNiei 6-MeTHII-2-MepKanTO-4-TipOKCUITIPUMIANHY
(Mertiyp Ta Kameryp) Ta HOBUX cHHTeTHYHUX criodyk Ne 1, 2,4, 6, 7, 9 ta 12 mus
MOJIIIICHAS] POCTY Ta PO3BUTKY POCIHH LYKpoBOrO (Sorghum saccharatum L.) copty
AddoHs mpOTATOM Mepioy BereTaitii.

Bioaiorpadis.

1. Kanenceka C.M., I'puniok LII. OcoOamBOCTI POCTY 1 PO3BUTKY POCIHH COPro
3aJIe)KHO BiJ BHJIOBHX, COPTOBUX OCOOJMBOCTEHN Ta yIOOPEHHS KYJIBTYPH B YMOBax
npaBoOepexHoro  Jlicocremy — Ykpaimm.  Haykoei  mpayi  Incmumymy
bioenepeemuunux Kyiomyp i yykposux oypsxie. 2013. Bum. 17, Nel. C. 359-362.

2. Aruna C., Visarada K.B.R.S., Bhat B.V., Tonapi V.A. (Eds.) Breeding Sorghum for
Diverse End Uses. Wood head Publishing Series in Food Science, Technology and
Nutrition. 1st ed., Elsevier Ltd. UK, 2018. 450 p.

3. ®enmopuyk M.IL., Koxosixin C.B., Kanenceka C.M. Tta iH. HaykoBo-TeopeTnyni
3acail Ta TMPAKTUYHI acneKTH (OpPMYBaHHS E€KOJIOTOOE3NEYHUX TEeXHOJOTIH
BHUPOIIIYBAaHH Ta IEPEPOOKU COPTO B CTEIOBIM 30H1 YKpainu: MoHorpadis. XepcoH,
2017. C. 208.

4. Moxapisceka [.A., Pomanuyk JI.JI. TexHomoris BUpOIIyBaHHS MajOMOIIUPEHUX
CHepreTUYHUX KYJIbTYyp Ui BUPOOHMITBA pI3HUX BHIIB OiomanuBa: 30ipHUK
HaykoBux mpanp. Kuis, 2013. Bunyck 19. C. 85 — 89.

5. Kanenceka C.M., I'puntok [.B., Kanencekuii B.I1. Coprosi KynbTypH sIK JDKEpeno
I[IHHOI CHPOBWHU I BHPOOHUIITBA OlomanuBa. bionociuni pecypcu i Ho8imHi
biomexnono2ii supobHuymea bionanus: Mat. HaykoBoi koH®. bot. cax im. ['purka.
Kuis, 2014. C. 33-36.

6. AsepueB A.B., Ocinniit A.O. Cy4yacHuil CTaH Ta NepCreKTUBU BUPOIILYBAHHS COPTO
B YMOBax 3MIHM KjiiMaTy miBIHA YKpainu. CTpareriuyHi HampsMH COIialbHO-
€KOHOMIYHOTO PO3BUTKY arpapHoOro CeKTOpy eKoHoMiku Ykpainu: KonekrtuBHa
moHorpadis. 3a 3ar. penakiieio A.B. Pycunak. Xepcon: TOB «BK® «CTAP» JITI»,
2017. C. 341-348.

55



7.

10.

11.

https://zenodo.org/doi/10.5281/zenodo.14541301

Mundia C.W., Secchi S., Akamani K., Wang G.A. Regional comparison of factors
affecting global sorghum production: the case of North America, Asia and Africa™s
Sahel. Sustainability. 2019. Vol. 11. P. 2135.

[{urankoBa B.A., bpoBapens B.C., €Emens A L, batom S.b. TlepcniektuBu po3pooku
B YKpaiHi perymsTopiB pOCTYy pOCIMH HAa OCHOBI a30liB, a3WHIB Ta iX
KOHJIGHCOBaHUX ToxigHuX. CuHTe3 1 O0l0aKTHUBHICTh (YHKIIIOHATI30BAHHUX
a30TOBMICHHX reTepouukiiB / 3a pea. A.l. Boska. Kuis: Intepcepsic, 2021. C. 246 —
287.

Tsygankova V.A., Voloshchuk I.V., Pilyo S.H., Klyuchko S.V., Brovarets V.S.
Enhancing Sorghum Productivity with Methyur, Kamethur, and Ivin Plant Growth
Regulators. Biology and Life Sciences Forum. 2023. Vol. 27, Nel. P. 36. doi:
https://doi.org/10.3390/IECAG2023-15222.

Voytsehovska O.V., Kapustyan A.V., Kosik O.I., Musienko M.M., Olkhovich O.P.,
Panyuta O.0., Parshikova T.V., Glorious P.S. Plant physiology: Praktykum. Ed.
Parshikova T.V. Lutsk: Teren. 2010. 420 p.

Zhao Yu. Auxin biosynthesis and its role in plant development. Annu Rev Plant
Biol. 2010. 61: 49-64. doi: 10.1146/annurev-arplant-042809-112308.

56


https://doi.org/10.3390/IECAG2023-15222
https://doi.org/10.1146%2Fannurev-arplant-042809-112308

https://zenodo.org/doi/10.5281/zenodo.14541301

Nina Ciocarlan, candidate of biological sciences
Moldova State University, “Al. Ciubotaru” National Botanical Garden (Institute),
Chisinau, Republic of Moldova

CONTRIBUTIONS TO THE INTRODUCTION OF NEW MEDICINAL
ASTERACEAE SPECIES IN THE NATIONAL BOTANICAL GARDEN,
REPUBLIC OF MOLDOVA

Keywords: Asteraceae, medicinal plants, introduction, ex situ conservation

The direction of enriching the cultivated medicinal flora with new species is today
integrated into the reality of the most important and current problems of this domain. This
task has an innovative and integrative nature, since it opens up prospects for the use of
new plants that have not previously found application.

Most of the species in the Asteraceae family have therapeutic applications, being
used in folk medicine as curative remedies for centuries. Pharmacological studies
demonstrate  anti-inflammatory, hypoglycemic, antioxidant, hepatoprotective,
antidiabetic, antitumor, immunomodulatory, anthelmintic, antimicrobial activity, as well
as diuretic and wound healing properties [1]. Despite the therapeutic and industrial
potential of many Asteraceae, a large number of species still remain unexplored and
insufficiently studied.

In the Collection of Medicinal and Aromatic Plants (MAPs) of the National
Botanical Garden (Institute) "Al. Ciubotaru" (GBNI), the Asteraceae family is
represented by 61 medicinal species, both native and allochtonous [2].

The research was carried out in the period 2022-2024. Objects of study served 11
species of plants with therapeutic properties from the Asteraceae family introduced in the
Collection of MAPs within the GBNI. The mobilization of the genetic resources was
achieved through the international exchange of seeds (Index Seminum). To observe the
growth and development of plants, experimental plots measuring 8 m? were laid out in an
open, unshaded area. The biological peculiarities and adaptation mechanisms of the plants
in ex situ conditions were carried out according to the methodology generally accepted in
the field [5].

In the last three years the Collection of MAPs was completed with 11 medicinal
Asteraceae species. Studies on new annual and perennial species of the Asteraceae family
allowed a comprehensive assessment of the biological, ecological and productive
potential of plants. The indicators of plant stability in culture and their prospects were the
presence of periodic flowering and fruiting, the ability to propagate in a vegetative way
and generatively, resistance to low temperatures and drought. Observations in the field
allowed establishing the seasonal rhythms of growth and development, the peculiarities
of vegetative and generative reproduction, the resistance of plants to diseases and pests,
a fact that allowed the evaluation of the success of the introduction and the prospects of
cultivation of new medicinal Asteraceae species from the family in the conditions of the
Republic of Moldova.

The preliminary results show that some of introduced species were evaluated as
plants with a medium degree of adaptability for several reasons: small values of
morphological parameters (/nula magnifica), unsatisfactory generative reproduction
(Urospermum dalechampii), the general condition of the plants and low resistance to
diseases and pests that cause significant losses of biomass and deterioration of its quality
as in the case of feverfew (Tanacetum parthenium).

In the same order of ideas, the new Asteraceae species with high adaptive potential
to local conditions were identified: Chamaemelum nobile, Ageratina aromatica,
Verbesina encelioides, Acmella oleracea, Helichrysum luteoalbum. In conditions of
experimental culture, the plants estimated as promising, recorded values of the
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morphological parameters higher than in plants from natural habitats, retaining their
characteristic life form. Plants go through a complete cycle of vegetation, are resistant to
diseases and pests, multiply successfully, both in a vegetative way and generatively. In
some of the introduced species the process of renewal of the culture from the seedbed
was observed, which proves that their conservation in ex-situ conditions is stable and
encouraging.

Table 1 shows the list of species with their scientific names, native range, institution
and year of obtaining the germplasm source, as well as information on uses and
therapeutic effects.

Table 1.
Medicinal Asteraceae species introduced in the National Botanical Garden by Index
Seminum (2022-2024)

Scientific Distribution The provenance Therapeutic effects
name area scientific year [3.4]
institution
Ageratina eastern United BG of the antispasmodic, diaphoretic,
aromatica (L.) States of "Al L. Cuza" 2022 diuretic and expectorant
Spach America University, lasi,
Romania
Helichrysum "Vasile Fati" diuretic, hemostatic,
luteoalbum (L.) Eurasia BG, Jibou, 2022 antipyretic, for cough
Rchb Romania treatment and pain relief
Azores, Botanical antibacterial, antifungal,
Chamaemelum Western Garden of the insecticidal, hypotensive,
nobile (L.) All. Europe to University of | 2022 anti-inflammatory,
Northwest Wroclaw, hypoglycemic, antioxidant,
Africa Poland cytotoxic, brochodilator
Acmella southeast Bonn Botanical anticonvulsant, anti-
oleracea (L.) Brazil Garden, 2023 inflammatory, diuretic,
R.K. Jansen Germany vasodilator, antioxidant,
immunomodulator
Ageratina eastern Canada Botanical diaphoretic, diuretic,
altissima (L.) to the United Garden in 2023 febrifuge, stimulant, tonic
R.M.King & States Tiibingen,
H.Rob. Germany
Urospermum western and Montpellier antioxidant, anti-
dalechampii (L.) | central part of Botanical 2023 inflammatory, analgesic,
F.W. Schmidt Mediterranean | Garden, France antipyretic, antimicrobial,
region antibacterial
Anacyclus Spain, Humboldt immunostimulant,
pyrethrum (L.) Morocco, Arboretum, 2023 | antidepressant, antimicrobial,
LAG. Algeria Berlin, Germany anti-inflammatory,
anticonvulsant, antioxidant
Verbesina north and Leipzig 2024 cytotoxic, antimicrobial,
encelioides south America Botanical antibacterial, anti-
(Cav.) Benth. & Garden, inflammatory
Hook.f. ex Germany
A.Gray
Inula magnifica Caucasus Podlasie Herbal | 2024 anti-inflammatory,
Lipsky Garden, Poland antimicrobial, cytotoxic
Tanacetum southeastern | BG of the "Al L.
parthenium (L.) | Europe to the Cuza", 2024 anti-inflammatory,
Sch. Bip. 'Flore Western University lasi, cardiotonic, antispastic,
Pleno’ Himalayas Romania antitumor
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Echinops southeastern Prague Botanic | 2024 | used in traditional medicine
microcephalus Europe to Garden, Czech to treat fever, headache, and
Sm. Tiirkiye Republic stomachache.

mella oleracea

. /
L ] e A% & E / / Y
Urospermum dalechampii Anacyclus pyrethrum Echinops microcephalus  Helichrysum luteoalbu

The primary introduction data in the conditions of the National Botanical Garden
indicate that these species are estimated to be promising and stable in culture. Their
capacity for growth and development, abundant flowering periods , the achievement of
the generative phase and the capacity for reproduction and renewal through seeding
indicate a high success index of introduction in a new conditions. The newly introduced
species (Ageratina aromatica, Acmella oleracea, Anacyclus pyrethrum, Chamaemelum
nobile) represent important study objects for further introduction research and breeding
activities in order to enrich the cultivated flora with valuable plants, promising for the
economic sector. The exploration for new useful plants and their introduction into culture
still remains one of the most important tasks of plant introduction.
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010101 “Ex situ and in situ research and conservation of plant diversity in Republic of Moldova”
financed by the Ministry of Education and Research of the RM.
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IlTeBuenxo T.JI., kanguaaTka c.-r. HayK
Hocninna cranmis sikapcekux pociuH [AIl HAAH IlonraBceka 06:1., JIyObenchkumii p-H, c.
bepesoroua

IHTPOAYKUIA HELENIUM AROMATICUM (HOOK.) L. H. BAILEY B YMOBAX
JOCJJTIAHOI CTAHIII JIIKAPCBKHUX POCJIMH IAIT HAAH.

Kuo4oBi cjioBa: reneHiym 3amamHuid, CiocoOn po3MHOKEHHS, aIanTarlis, picT 1 PO3BUTOK.

Jnst 30epexeHHs PI3HOMAHITTS POCIMHHUX 00 €KTIB BHUKOPHUCTOBYIOTH BCi JOCTYITHI
MO>KJIMBOCTI, SIKI HMHI OL7bII a00 MEHIII HayKOBO OOTpyHTOBaHI Poib 1HTpOIYKIIii, K MpoIecy
30arayeHHs Ta 30€peKEHHS BHJIOBOIO PI3SHOMAHITTS, BBEACHHS HOBUX POCIMH B KYIBTYpY,
3aJUIIAE€THCS BAXKIUBOIO, SK B HAyKOBOMY, TaKk 1 B EKOHOMIYHOMY pO3BHUTKY HAallIOTO
cycrinberBa. [lomyk HOBUX POCIMHHHX Jikepen OiosoriyHo aktuBHUX pedoBuH (BAP) cepen
BUIB (hytopu YKpaiHMU Ta CTBOPEHHS HA iX OCHOBI JIIKAPCHKUX 3aCO0IB € OJHUM 3 MPIOPUTETHUX
HanpsMKIB IHTPOAYKIIT Ta (apmakorHosii. BaximBuM eramnom 10 IIMPOKOTO KyJIbTUBYBAHHS
TOTO YW IHIIOTO BHUAY 13 apCeHaly HapoIHOI MEIWIIMHH, € BHUBUEHHS HOro OlOJIOTTYHHX 1
XIMIYHHX 0COOJIMBOCTEMH, IO AOCATAETHCS MUIIXOM IHTPOayKIii [1-3].

O06’exTOM HamUX JTOCIHIPKEHb 00OpaHO TelleHiyM 3anamHui (medanodopa apomarHa) —
Helenium aromaticum (Hook.) L. H. Bailey (Cephalophora aromatica Schrod.), inTponykiiiine
BHUBYCHHS SKOTO MpoBeeHo y Jocmianii craniii asikapebkux pocnud [AIT HAAH.

JlocmipkeHHsT BUKOHAHI Ha JOCHITHUX MHOJSAX Ta B JaboparopHux ymoBax JlocmimgHoi
cranmii mikapcbkux pocimH IAIl HAAH, posrtamosanoi B ceni bepesoroua JlybeHchkoro
paifony IlonraBcekoi obnacti. [Ipy BUKOHaHHI IHTPOAYKUIMHUX AOCHIKEHb OyIM BUKOPHUCTaHI
3araJbHONPUIHSATI METOIUKH [4-6].

['eneniym 3amamHuii - OJHOpIYHA TpaB’STHUCTA POCIWHA 3 CTPUKHEBUM KOPEHEM, IO
3arauOII0ETHCS BEPTUKALHO B IPYHT Ha TNIMOMHY 10 1M, Mae MpHEMHMI apoMar aHaHacy 3
BIITIHKOM CyHHMIIl Ta Kapameni. Cte0j0 CHIIBHO po3raimyxeHe Maike 10 ocHOBH, 50-70cm
3aBBUIUKU. JIMCTKM JaHIETHI, po3pizaHo-3yOuacTi abo 1minokpai. KBiTku apiOHIi, >kK0BTO-O1i,
310paHi B royioBYacTi CynBiTTA 8-15MM y miamerpi. LIBiTe y numHi-ceprmHi.

Helenium aromaticum BiTHOCUTBCS O POCIUH 0araToBEKTOPHOTO 3acTOCYBaHHS. 3
JIKYBaJIbHOIO METOI0 BHUKOPUCTOBYIOTh HaJ3€MHY 4YacTHMHY pociuHd. CHpoBHHA Mae
PI3HOMaHITHUIA XiMIUYHUHN Ccklaa, Oaratuii Ha O10JOTIYHO AaKTHBHI pedoBHHH: BiTaMiHU («C»,
«Bl», «B2»), MikpoeneMeHTH Ta e(dipHYy OJIit0, KA MICTUTBCS B YCIX OpraHax pPOCIHHH, alie
HaOIIbIIe JIOKANI3YETbCS B CYHUBITTAX. TOMY TeJleHiyM 3amaliHhi BHKOPHCTOBYIOTH MpHU
3aXBOPIOBAaHHAX IUIYHKOBO-KHUIIKOBOTO TPAaKTy, [UIsl TOKpAIIeHHS OOMIHY pEYOBHH Ta
3MinHeHHs cyauH. CrnupToBa BUTSKKA 3 Helenium aromaticum mae 37aTHICTh BIUIMBAaTH Ha
HeOe3nmeuHi MiKpoOH, Hampukian cradiiokok. B pgaHuit yac rejgeHiyM MIMPOKO BXKHMBAIOTH B
napymepii nans apomaTH3aniii KpemiB, IIaMIyHIB, Muia. Bucymena tpaBa 1edanodopu
3HaXOJUTh 3aCTOCYBaHHS TIPH BUPOOHHUIITBI O€3aJIKOTONBPHUX HAIMOIB 1 I apoMaTru3ariii
ankoronto (JIiKepiB, BUH, BepMyTiB). B xapuoBiii mpommcnoBocTi edipHOto omieto Helenium
aromaticum TaKOXX apOMaTHU3yIOTh OIET, KOHAUTEPCHbKI BUPOOHU, TUTABJICHI CUpPH. Y JOMAIIHIX
YMOBAaxX TpaBy I'eJ€HyyMa BUKOPUCTOBYIOTh K CHJIBHUN apoMaTU3aTop, JOAAK0UU 11 IOTPOXY B
3BUYAHUIN yait a0o B TpaB'siHi 4yai. A Takox Helenium aromaticum npu BHECEHHI B MIKpPOJI03ax
MOKpAIllye CMaK 1 3amax MapuHaAIB, COYCIB, JIOMAIIHIX BUH, BHUIMYKH. [Ipu 11boMy HEOOXiTHO
BUTPUMYBATH JI03YBaHHSI, 3aCTOCOBYIOYH CaM€ MIKpOJ03H, OCKIJIBKH TP MEPEBUIIEH] KIJTbKOCTI
CUPOBUHU 3’ SBIISETHCS CUIHHUM MPUTOPHUN IPUCMAK, KU TIEpeBaYKae CMaKH 1 apoOMaTH 1HIITUX
MPOJIYKTIB, & MPH 30UIBIIIEHI KUIBKOCTI CHPOBUHH, BITIYBA€ThCSI CHJIBHHUNA TipKui npucMmak. e
OIHUM TIEPCIIEKTHUBHUM HANpPSIMKOM BHKOPUCTAHHS TEJICHIyMYy 3alalrHoro € HWoro
nekopaTuBHICTh. (Oco0mMBO edeKkTHa pOoCIWHA TMiJ 4Yac MBITIHHA, KOJM 1i TYCTHH KYIII
MOKPHUBAETHCA  YHCICHHUMH OKPYIJIMMH  SICKPABO-)KOBTUMH  CYIBITTAMHU. Y  KOJEKIil
OotaniuHOTO po3canuuky Helenium aromaticum OyB iHTpoaykoBaHuii B 2012 pomi. IcHyroua
nomnyssiis orpuMana 3 [acruryt pocnuaaunTea im B.S.JOp eBa (m.XapkiB).
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[TpoBeneno nabopaTopHe BHBUEHHS HaciHHEBoro Matepiany Helenium aromaticum.
Hacinns - apibna cipa cim’siaka, 1,2-1,4mMm 3aBaosxku 1 0,5-0,7mm 3aBmmpiiku. Maca 1000
HaciHuH — 2,26 1. JlabopaTopHa CX0XicTh cTaHOBWIA 85-92%, eHepris npopocTanHs — 78-84%.
[IpoporryBanHs poBOAMIM Tpu TemiiepaTypi 24°C.

B yMoBax BIAKPHUTOTrO IPYHTY, ONTUMAIBHOIO TEMIIEPATYPOIO IPYHTY IJIS MPOPOCTAHHS
HaciHHs € Temneparypa 8-10°C. [ Ky/IbTHBYBaHHS Kpaile 0OUpaTH J00pe OCBITIICHI TUISHKH,
3aXUIICH] BiJl MIBHIYHUX BITPiB, TAKOX BUTPUMYE JIETKY HAMiBTiHb. ['eleHiyM 3anamHuii 100pe
pOCTE Ha JIETKHX, POAIOYHNX, TTOMIPHO BoJIOTHX IpyHTaX. CiBOYy 3I1HCHIOIOTH O€3MOCEpEeIHbO B
rpyHT Ha Tubuny 0,5 cMm. [lepmi cxonu 3’ sBistoThes yepes 4-6 aHiB. Cxoau apiOHI, aje 10BOITI
CTIiKI 7O HECHPUATIMBUX YMOB 1 MOXYTh BUTPUMYBAaTH HaBiTh HETPUBATI 3HIKCHHS
temriepatyp a0 0- —1°C. da3a 1BiTIHHS POCIMH PO3MOYMHAECTHCS B | AeKasl JTUIHS 1 TpUBA€E 10
BEpECHsI, 1HOMI — B 3aJ€KHOCTI BiJl TIOTOJIHUX yYMOB POKY — JIO KIiHIISA JKOBTHS. TpHBaNicCTh
[BITIHHS POCIIMHM CTAaHOBUTH Ounbie nBOX MicsiiB. Koxxna crebmmunaka Helenium aromaticum
3aBEPIUIYETHCS CYIBITTSAM Y BUIJISII HEBEIMKHX JKOBTHX KYIhOK JiameTpoM 8-15 mm. [ToBepxHs
CYIBITTS POCIIMHHU TOIATKOBaHA APIOHUMH KOMIpKaMH, 110 HaraayooTh 0/kommHI cot. KoxHa 3
HUX — KBITKa, 1 TaKMM YMHOM B CYLBITTI HApaXxOBYEThCS JEKiIbKa COTeHb CiM'sHOK. (Daza
JIO3piBaHHS HACIHHS TaKOX Ma€ BiAMOBiMHO TpuBanui mepiox: 13 I cepmus mo Il mekamm
BepecHs. B ymoBax JICJIP mMu He cmocTepirajiu yTBOPEHHS pSCHOTO caMociBy. Bererariitnuii
nepion ckiangae 100-120 mi6.

I'eneniym 3amamHuii MOXKHA BHPOLIYBAaTH PO3CAIHUM CIIOCOOOM, BHCIBAalOYM HACIHHS
BXKE B JIIOTOMY — Oepe3Hi. Y BIAKPUTHUH IPYHT POCIMHU BUCAKYIOTH MICIS BCTAHOBJICHHS
criiikux Temneparyp +10-12°C. Bug myxe JIerko 3HOCUTb MEPecajKy Ta MIBHIKO PO3BHBAETHCS.
[Ticns mepecamKyBaHHS POCIMHHU JOOpE MOJUBAIOThH. J{0 MOSIBU O3HAK MPUKUBAHHS MPOBOJATH
me 2-3 monuBH. Takuii croci®0 pO3MHOXKEHHS HaOiIbIl e(eKTUBHUI NpU 3aCTOCYBaHHI
Helenium aromaticum B nannmadTHOMY OyIIBHHUIITBI, TaK SK IpH IIbOMY (ha3a MBITIHHSA HACTAE
Ha 18-22 n1i6 panime. ToOTO nepio AEKOPATUBHOCTI BULY Oy/ie JOBIINM.

Bua mocuts cTilikuil 10 MIKIAHKUKIB Ta XBOpoO. JIuiie B yMOBax IMiJIBHIIEHOI BOJIOTOCTI
TPYHTY CIIOCTEPITATNCS MOMIKOKEHHS JTUCTOBUX IIACTHHOK 1PKEFO.

OnHuM 13 BOXIUBUX a010TUYHUX YMHHHUKIB € MOCYXOCTIWKICTh. YMOBH MOTOYHOTO POKY
JO3BOJIMJIM TIPOBECTH OO0’€KTHBHY OIHKY cTiiikocTi Helenium aromaticum 100 TIOCyXH, sKa
ckjana 9 Ganis.

BucHoBku. TakuMm YHHOM, TpPOBEAEHI IHTPOAYKIIMHI JOCIIPKEHHS CBiq4aTh, L0 B
ymoBax JlocmimHoi craHmii Jikapcbkux pociuH Helenium aromaticum (Hook.) L. H. Bailey
OpOXOauTh BCl (a3 po3BUTKY. KpamuMm cnoco6oM pO3MHOXKEHHsS € TIPOBEIACHHS CiBOU
6e3nocepeHbO B IPYHT Ha TuOuHy 0,5 cM. CXoau MOXKYTh BUTPUMYBATH HETPUBAJIl 3HIKEHHS
temmneparyp a0 0- —1°C. Bua mocyxoCTiiKuii, CBITIOMOOHBHIA.
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PO3A1JI 2
®ditoximis, papmanis it papmaxosoris

JIKapCcbKOI CHPOBHHHM Ta HOro nepepodka

PART 2
Phytochemistry, pharmacy and pharmacology of

medicinal raw materials and its processing
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Bbenzens LJI., kanauaat gapm. Hayk
JIbBiBCHKMIT HaITlOHAIBHUI MenuuHul yHiBepcuTeT iM. JI. ["anmmpkoro, JIbBiB, YkpaiHna

BUBYEHHA IUHAMIKHA HAI'POMA/KEHHSA AIIOYUX PEHOBHUH B
POCJIMHHIN CUPOBUHI 'EPAHI POBEPTA

Kawuosi ciaoBa: I'epans PoOepra, auHamika HarpoMajpkeHHs, cyma (EHOIbHUX
CIIOJTYK, (DJTABOHOIIHM, NYyOMIbHI pEYOBUHH, T1IIPOKCUKOPHUYHI KUCITOTH

[TpoTsiromM oCTaHHIX POKIB 3aI[iKaBJICHICTh y JIKAPChKUX POCIUHAX Ta IX AII0UMX
peYOBHHAX MOCTIMHO 3pOCTaE, a JIIKAPChKi MpernapaT pOCIMHHOTO TOXOKEHHS aKTHBHO
BUKOPUCTOBYIOTHCS B PO UIAKTHULI Ta JIKyBaHHI 6araTboX 3aXBOPIOBAHb.

OpnHuM 13 BUIB, K1 31aBHA BUKOPUCTOBYIOTHCS B HAPOIHIA MEIUIIMHI 6araTbox
KpaiH CBITY Ui BUTOTOBJIEHHS! KPOBOCIIMHHUX, MTPOTH3ANAIbHIX, aHTUOAKTepiaIbHUX 1

B’SDKy4YMX 3aco0iB, € repanb PobGepra (Geranium robertianum L.) — omgHOpiuHA
TpaB’ssHUCTa pociuHa poauHu I'epanieBi (Geraniaceae). Takox BUSBICHI H aKTHMBHO
JTOCITIJKYFOThCS it AHTUOKCHJIAaHTHI, MIPOTUMIKPOOHI, MpOTH3aMaibHi,

OPOTHUTINEPIIiKeMiYHI Ta LHUTOTOKCHYHI BiacTuBocTi. Cepex Iil0YMX PEUOBHH Yy
poCIMHHIN cupoBUHI TepaHi PoOepTa HaliO1IBIITIM BMICTOM XapaKTEPHU3YIOThCS CIIOJIYKH
¢deHonbHOT mpUpOoaM, a caMe AyOHJIbHI PEYOBHHH, (DIABOHOIMM Ta TiIPOKCHKOPUYHI
KUCJIOTH. TaKoX 3HAYHWUU I1HTEpeC Il BUBYEHHS NPEACTaBISAIOTH edipHI ofii 3
HAJ[3€MHOI YaCTUHU BHUILEBKAa3aHOi pociuHu [1].

Bizomo, 110 yMOBH 30BHIIIHBOTO CEPEAOBHINA aKTUBHO BIUTMBAIOTh HA OOMIHHI
MPOIIECU POCIUH, MOXKYTh CYTTEBO 3MIHIOBATH O10CHMHTE3 1 HAKOMUYCHHS B HUX OJHUX
a00 IHIIUX TEHETHYHO OOYMOBJICHMX XIMIYHUX CIIOJYK.

BpaxoByroun 1e, MeTor0 Hamoi poOoTH Oyao AOCHITUTH 3aKOHOMIpPHOCTI
CE30HHOT'0 HAKOMWYEHHs 010JI0TIYHO aKTHBHUX PEYOBHH y HAI3EMHIN YacTHHI TepaHi
Pobepra B 3a11€KHOCTI BiJl TPYHTOBO-KJIIMaTHYHUX YMOB 3aX1THOTO perioHy YKpaiHu.

Jocnimxenns repani PodepTa mpoBoamz MpoTIroM ABOX BeTeTalllHHUX CE30HIB
2022-2023 pokiB. HagzeMH1 yaCTUHU POCIIMH 3ar0TOBIISUI B 3aX1IHOMY PETioHi YKpaiHH
(JIpBiBCcbKa oOmacTh) mim vac ¢eHodas aKTUBHOTO POCTy, OyTOHi3alii, MmoyaTKy Ta
MacoBOTO IIBITIHHS, IUIOJIOHOIIEHHS Ta 3akiHueHHs Bereranii. CHpPOBHHY CYIIMIIH,
MOAPIOHIOBAIM 1 TOCHIKYBAIM BMICT y HiM Jitounx pedoBuH. KuTbKicHE BH3HAYEHHS
(1aBOHOIIB, TiIIPOKCUKOPUYHUX KHUCIOT 1 CyMH (DEHONBHHX CIIOJYK IPOBOIMIN
CreKTpohOTOMETPUUYHUMH MeTo1aMu Ha criekTpodorometpi Cari 50 Scan (CILA), BmicT
NyOMIBHUX PEYOBHH BCTAHOBIIOBAIM 33 JOMOMOIOK IEePMaHTaHATOMETPUYHOTO
TUTPYBaHHA [2-5].

JluHaMika HaKOMMYEHHS JII0YMX PEUOBHMH Y TpaBi repaHi PoOepra HaBeneHa B
Tadymmi 1.

PesynpTati ekcriepuMeHTaNbHUX JOCHIHKEHb CBiAYaTh MPO TE, IO KUTbKICHUH
BMICT QYOMJIBHUX PEUOBHH Yy TpaBi repadi Pobepra mpoTsarom BereTariiHOTo mnepiomy
KOJIMBA€ThC B Mexkax Bim 5,43 mo 11,31 % 1 gocsrae cBOro HaiBMIIIONO 3HAYCHHS B
nepioj; moyaTky UBITIHHSA (B cepeqHbomy 9,50 %). CymapHa KidbKicTh (DJIaBOHOIIIB Y
JOCTIKYyBaHIii CHPOBHHI € BIIHOCHO HEBUCOKOIO 1 craHoBUTH 0,33-1,18 %, HaliBumuit
iX BMICT BHUSIBJIEHO B TMEpIOJ, SIKMM TPUBA€ BiJl OyTOHI3AIlli O 3aBEPIICHHS I[BITIHHS
pociun (0,74 % - 1,18 %). BMICT riApOKCUKOPHUYHUX KHCIIOT 3aJIMIIAETHCS CTA0LIBHUM
IpOTArOM Bcboro BererauniiHoro mepioxgy (1,5-2,5 %) 1 nume B KIHII Bereramii
BiIOYBa€ThCs oro 3HauHe 3HMKEeHH B TpaBi (1o 1,01 %).

Jlnnamika Hakon4YeHHs (PEeHOJIBHUX CIOJIYK Yy TpaBi repani Pobepra monibna o
Takoi y nyOwnbHHX pedoBHH. HaiBumuii BMicT CyMH (EHONBHHUX CIIOJIYK
CIIOCTEpIraeThCsl B TpaBi B mepio] MacoBoro uBiTiHHA pociauau (13,51 % - 18,30 %).
HaiimeHmny KifbKiCTh IiI0YMX PEYOBHUH Ili€l rpynu Oyiio BUSBICHO B HAA3EMHIM YacTUHI
JIOCJTIJDKYBAHOTO BUTY, 310paHiii i yac 3aBepIlieHHs BeTreTallii pOCIMHH Y KOBTHI.
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Taomums 1

JlnHaMika HaKOMIMYEHHs 010JIOTTYHO aKTMBHUX PEUOBHH Y HAJA3EMHIN YaCTUHI
repani PoOepra B pi3Hi (pa3u Bereraii

®enodaza Hara BwMicT nitounx pedoBUH B CUPOBUHI, %
Bererarfii 300py (x £ Ax,n=5)
cupoBu- | JlyOuibHi ®dnaso- INpapokcu- | Cyma
HU pPEYOBHHHU HOTIHN KOpPUYHI (beHoNbHUX
KHCIIOTH CIIOTTYK
2022 pik
AKTHUBHUH PICT 20.04 5,43+0,09 0,71+0,02 | 1,45+0,04 | 10,11+0,15
Byrownizartis 11.05 6,19+0,12 0,74+0,04 | 1,65+0,07 | 10,56+0,18
IMouaTtok nBitiHHg | 25.05 7,68+0,11 0,88+0,02 | 1,68+0,06 | 12,35+0,12
Macose upitiaas | 26.06 7,60+0,13 0,86+0,05 | 1,78+0,05 | 13,51+0,24
1 IOYaTOK
TJI0JOHOIICHHS
LBiTiHHS i 18.06 7,23+0,12 0,87+0,04 | 1,70+0,06 | 10,02+0,19
TJI0JOHOIICHHS
[TnopoHomenns | 22.08 6,21+0,08 0,56+0,04 | 1,43+0,02 | 8,14+0,18
3aBepIiieHHs 03.10 6,14+0,10 0,34+0,01 | 0,97+0,04 | 7,23+0,11
Bererarii
2023 pik

AXTUBHUI picT 22.04 5,68+0,07 0,76+0,04 | 1,75+0,03 | 10,37+0,19
Byrownizartis 04.05 8,98+0,13 1,12+0,05 | 1,78+0,03 | 14,12+0,23
ITouaTox usitinusg | 14.05 11,31+0,08 | 1,18+0,03 | 2,32+0,04 | 17,76+0,19
Macoge ugitiaas | 07.06 9,33+0,09 0,85+0,03 | 2,49+0,07 | 18,30+0,25
1 mIoYaTok
TUTOIOHOIIICHHS
L{BiTiHHS 1 15.07 9,65+0,011 | 0,87+0,03 | 2,40+0,06 | 17,95+0,18
TUTOIOHOIIICHHS
[Tnogonomennss | 20.08 9,6340,09 0,81+0,05 | 2,14+0,05 | 15,12+0,14
3aBepIeHHs 18.10 5,48+0,08 0,33+0,02 | 1,04+0,04 | 10,03+0,16
Bereraiii

BucnoBku. I'epanp PoOepra 3aBAsku BHCOKOMY BMICTY IIOYMX PEYOBHH
(deHonbHOT MpUpOaH 1 3HAYHIM CHUpPOBHHHIA 0a3zi Moke OyTH BHKOpPHCTaHA SK HOBE
JDKEpeJIO  JIIKAapChKOI CHPOBHMHHM JJISl CTBOPEHHS TIIperapaTiB, B IMeEpIIy depry,
OpoTH3anajgbHOl, B'SKy4oi Ta aHTHOakTepianbHOi nii. TpaBy wi€i pocauHH
PEKOMEHIYEThCSl 30MpaTH Ha MOYATKy IBITIHHA. TakoX MOYKHa BHKOPHCTOBYBATH
CHPOBHHY, 3aroTOBaHy HpPOTSIrOM BChOTO Iepiogy Bix OyToHi3amii A0 MOYaTKy
IUTOTOHOIICHHS.
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THE VERSATILE USE OF MINT
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Mint is a perennial plant belonging to the Lamiaceae family. It reaches a height of
60 to 80 cm, is dark green in colour, the flowers are pink and lilac, set at the top of the
stem, which is leafed with egg-shaped leaf blades. Its root system is strongly developed.
Mint reproduces vegetatively. The taxonomy of mint cannot be precisely defined due to
its ability to hybridise. Too many intermediate forms and interspecific hybrids arise,
resulting in morphological and phytochemical variability. The most important species is
peppermint, which has the greatest use in medicine. The presence of biologically active
compounds determines the plant's popularity and its versatile use. Peppermint contains
polyphenols, saponins, anthocyanins, tannins and essential oils. It is used in many
industries including pharmaceuticals, cosmetics, confectionery and perfumery. It is
consumed in the form of tea, tincture, oil or extract and used externally as an ingredient
in various ointments. The aim of this study was to determine the use of mint, commonly
found as a wild or cultivated plant.
The tradition of using mint. Due to its versatility, mint is one of the oldest plants used
by humans. Since ancient times, mint has attracted attention for its taste and aroma and,
in the course of time, also for its medicinal properties. Mentions of the use of mint and
mint oil can be found in materials relating to ancient Egypt, Greece and Rome, as well as
in traditional Chinese medicine (Sokot-Eetowska and Kucharska 2020). In Egypt, it was
used to embalm corpses. Saint Hildegard recommended mint as a remedy to help with
digestive disorders, arthritis, cystitis, gall bladder and liver problems. Pliny the Elder
recommended making an infusion of mint to relieve migraines and relax the mind, making
it open. He also recommended his followers to wear mint garlands on their heads. In the
18th century, mint began to be cultivated and was recognised as a medicinal plant.
Peppermint (Mentha piperita L.) was not officially described as a separate species until
1696 by botanist John Ray in his Synopsis Stirpium Britannicarum, and was included in
the London Pharmacopoeia in 1721 (Fatiha et al. 2017). Today, peppermint leaves and/or
its oil are included in many national pharmacopoeias and the European Pharmacopoeia.
In Poland, peppermint is mentioned in the Herbarz Polski by Marcin from Urzgdow,
published in 1595 (Sokot-Letowska and Kucharska 2020).
Contemporary uses of mint. Mint has pharmacological properties. It stimulates the
secretory functions of the stomach and liver by increasing the production of gastric juice
and bile. Additionally, it improves intestinal peristalsis, digestion and reduces flatulence.
It has diastolic, warming, diuretic, sedative, antiseptic, anaesthetic, anti-inflammatory and
anti-ulcer properties. It also lowers blood pressure (Senderski 2009). Extracts from the
herb, as well as from peppermint leaves, can be used as effective raw materials with
antioxidant properties (Najda 2017).

The essential oil, of which menthol is the main component, has versatile
applications. It is used in oral hygiene products, pharmaceuticals, cosmetics and food
(Scavroni et al. 2005). Peppermint oil is one of the most commonly produced and used
essential oils as a support to the body in reducing inflammation of the bile ducts (Iscan et
al. 2002, Mountain and Fox 2005). It is used in the treatment of gingivitis as an
antibacterial agent. Peppermint oil shows antimicrobial properties against, among others:
Aspergillus niger, Rhizopus solani and Arternaria arternata (Hussain et al. 2010).
According to Lafmejani et al. (2018), menthol contained in the essential oil has a
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stimulating effect on the receptors responsible for cold sensation, causing them to be
activated, subsequently inhibiting coughing and improving nasal airflow. It has a soothing
effect on spasms of the upper digestive tract, as it restores the normal membrane transport
of calcium ions and has a windmill effect. Mint, exhibiting antiviral (reduces herpes
simplex activity), expectorant and antimicrobial properties, can have a beneficial effect
on the immune system, speeding up recovery, having a warming effect, relieving rhinitis
and any inflammation of the upper respiratory system (Mystkowska et al. 2016).

In the food industry, essential oils are used by adding them to chewing gum,
candies, chocolates, and jimmies. Alcoholic beverages such as liqueurs or quality vodkas
can also be flavoured, and in tobacco products, mint is used to make menthol cigarettes
(Czerwinska 2013).

Peppermint is also used in gastronomy. According to Bieni and Kozielska (2021),
it is worthwhile to give peppermint a presence in the kitchen, using fresh or dried leaves
to add variety to recipes, using the plant as a spice and thus enriching the diet with
antioxidants that prevent civilisational diseases. Harvesting the material to be used in the
kitchen, the leaves or shoots, should precede the appearance of the first mint flowers.
With its characteristic menthol scent and unusual sweet and spicy flavour, it blends
perfectly into a variety of dishes or drinks. In summer, mint is popularly added to ice
cream, cold drinks and, whatever the season, to desserts, mousses, marmalades, drinks or
fruit drinks. The combination of mint herb with meat, salads, soups, sauces, fish dishes,
cottage cheese, stuffings and many other dishes makes it a desirable plant that can easily
be grown in a home garden (Mystkowska et al. 2016). According to Kotowski et al.
(2022), mint has a use in cooking not only for its aroma and flavour, but can also extend
the shelf life of foodstuffs by acting as a preservative, so when added to sauerkraut, milk
or meat, for example, it has a beneficial effect on the shelf life of food.

In the cosmetic industry, peppermint oil can be an alternative to lavender and tea

tree oils. Concentrated peppermint oil supports the treatment of minor injuries, showing
anti-inflammatory and regenerative effects. It provides relief from swellings and skin
exudates, as when applied directly to the skin, it reveals anaesthetic and warming
properties, thus helping to improve surface circulation. When used in the bath, it
strengthens and stimulates, warming the body. It increases periarticular circulation,
resulting in an anti-rheumatic effect. There are many cosmetic preparations containing
mint: bath lotions, creams, masks, toothpastes, foams, shampoos, gels and facial care
products, especially for problematic and acne-prone skin, which have an antiseptic,
brightening and pore-tightening effect. In addition, mint oil, as with food, is used in
cosmetics as a preservative. In aromatherapy and the perfume industry, menthol from the
essential oil enables a long-lasting, cooling and refreshing fragrance note (Kiettyka-
Dadasiewicz et al. 2016).
Summary. Due to its versatility, mint is one of the oldest plants used by humans. Since
ancient times, it has attracted attention for its taste and aroma and, over time, also for its
medicinal properties. Mint is used in many industries. Its particular economic importance
is due to its essential oil content, the main component of which is menthol, which is also
used in oral hygiene products, pharmaceuticals, cosmetics and food.
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INONEPEJHE ®ITOXIMIYHE TOCJIHKEHHA MIKPO3EJIEHI
HELIANTHUS ANNUUS 1 BILJIUB MOT'O EKCTPAKTIB HA PSEUDOMONAS
FLUORESCENS

KuarouoBi cioBa: Pseudomonas fluorescens, wikposenenb Helianthus annuus,
GbiToxiMIYHUN aHaATI3, aHTHOAKTEpiliHA aKTHBHICTh

BizoMocTi mpo HasBHICTH, BMICT 1 CHIBBIIHONICHHS PI3HUX TPy O10J0TIYHO
akTuBHHX peyoBuH (BAP) B ckiafi pocnuH, BHUSBICHHS KOPEJSLi MK BMICTOM Ta
(hapMaKkoJI0TIYHOIO aKTUBHICTh, BUKOPUCTOBYIOTh ISl BUSIBJICHHS TTOTSHITIHO BAXKTHBUX
BUJIIB /1151 BUKOPUCTAHHS y SIKOCTI JTiKapchKo1 pocnuHHOi cupoBunH (JIPC). Mikpo3eneHb
— 1€ BIJHOCHO HOBWM NMPOAYKT CHEIlialbHOI 3€JieHl, Ky 30UparoTh Ha cTajii
CIM'IIONBPHUX JTUCTKIB 1/a00 TMOSBU CHPaBXKHIX JIMUCTKIB 0€3 KOpEeHIB 1 0OOJIOHOK.
Mikpo3eneHp MICTUTh Pi3HI MOXKWBHI pedoBuHH Ta BAP, Tomy ii kmacuikyroTs sk
¢ynkuioHanbHy Xy [8] 1 pa3oM 3 TuM 7-16 1060Ba MiKpO3€JIeHb PI3HUX BUAIB POCIHH,
3okpema Helianthus annuus, crana OaratuMm xepenroMm BAP 3 mupokuM crekTpom
(apMaKoIOriYHOT AKTUBHOCTI.

B Ham wac BaXJIMBUM € BHBYCHHsS aHTUOAKTEpPIHHOI AKTUBHOCTI POCIHH,
0COOJIMBO 1110/10 MATOI€HHUX IITaMiB MikpoopraHi3mis. Llle monaa ABaaATH POKIB TOMY
Ha OCHOBI KJIIHIYHUX CIIOCTEPEKEHb OYJIO BHCIIOBJICHE MPUITYIICHHS, 0 Pseudomonas
fluorescens — rpaM-HeTaTUBHA MAJTMYKOBUIHA OAKTEpis MOKE MOBOJUTHUCS SIK MATOTEH
[6]. € ommcaHO MOOAWMHOKI BHUIMAIKH BaXXKUX 3aXBOPIOBaHb, CIPUYMHEHUX CaMe
UM BUJOM OakTepiii [4,5,7], 0c00IMBO y Mali€HTIB 3 MPUTHIYCHUM iMyHITETOM [2,3].

MeTo1o Hamoro AOCTIHKEHHS Oyl0 BH3HAYUTH y KCTpaKTax Mikpo3eseHi H.
annuus pi3Hi rpynu BAP Ta BIuuB 1ux excTpakTiB Ha Pseudomonas fluorescens.

Mikpo3zenenb H. annuus copty MacisaTko oaepKyBajid, BAPOUTYIOYH POCIUHU B
ONTUMATFHUX YMOBAaX JI0 JOCATHEHHS (Da3W pO3ropTaHHS ABOX CIM'SIOJIBHUX JIMCTKIB
(paza I) Ta nmBox cmpamxHix JucTKIB (¢aza II) 1 Bigpasy BHKOPHCTOBYBAIU ISt
BUTOTOBJICHHSI CKCTPakKTiB. EKCTpakTu roTyBaiM QapMakoNeHHUMU METOJaMH,
BUKOPHCTOBYIOUH Y SIKOCT1 €KCTpPareHTIB IUCTHIIbOBaHY Boay, 20%, 60% Tta 95% BogHmit
eranoin (BE). lns BusBnenust BAP y ofep:kaHux eKCTpakTax BUKOPUCTOBYBAJHU SKIiCHI
dbapmakoreliHi MEeTOAM K OmucaHo y [9]. AHTHOaKTepiiiHy aKTHBHICTh OJCpPIKAHUX
EKCTPaKTIiB BU3HAYAIM 3 BHUKOPUCTAHHAM ITaMy Pseudomonas fluorescens 3 KONeKIii
kadeapu MikpoOioorii JIbBIBCAKOTO HAIIIOHAILHOTO YHIBEPCUTETY iMeHi IBana dpanka
METO/I0M, siIKui ornucanuii y [10].

SIKiCHUMHU peaklisiMH y BUTOTOBJICHHX EKCTPaKTax BHSBJICHO BYIJIEBOAM,
peAyKyIOUi IIYKPH, T1IPOTi30BaH1 Ta KOHICHCOBaHI TaHIHU (TIEpeBaXKAIOTh), Oi(hEHOH,
(bIaBOHOIMM, KUPHI KUCIOTH, camoHiHW. [Ipu BH3HAYECHHI alKajIOiMiB JIMINE PEAKTHB
Bymapna mpopearyBaB 3 BUTAramMu (KOJIp 3MIHHMBCS Ha OPaHXKEBO-4E€pPBOHO-OYypHii),
JKOBTYBaTO-aMOpPGHUM OCaa 3 PEaKTUBOM 3OHHCHINTCHHA YTBOPIOBABCS JIUIIE Ha
crazii II, o Moxe CBITYUTH PO 30UIBLICHHSM BMICTY aJKAJIOI/NIB y IPOPOCTKAX y Mipy
iX pocTy. 3arajoM MpOBEJEHI peakiii CBiAYaTh MPO JOCHTh HE3HAYHY KUIBKICTh
QIKAJIOIAIB Yy AOCHIDKEHUX TPOPOCTKAX. 3EJCHHM KOMip CIM SAOTBHUX IJUCTKIB Ta
CIIPaBXHIX JIUCTKIB CBIAYMUTH MPO 1HTEHCHBHI MPOIECH aCUMUIAIII Y HUX 1 HasBHICTh
xyopodiniB 1 kaporuHoimiB. [lomepeani Hamm AOCTIKEHHS BHUSBWIM B MiKpO3eleH1
OpraHiyHl KHCJIOTH Ha 000x crafmisx pocty [1]. bimpmicte 3 BusiBieHux BAP €
AQHTHOKCUIAHTAMHU 1 MOXKYTh MaTH aHTUMIKPOOHY aKTUBHCTb.

68



https://zenodo.org/doi/10.5281/zenodo.14541301

rtam Pseudomonas fluorescens BUSBUBCS BHCOKOYYTJIMBUM JIUIIE [0
eKCTpaKTiB, BUroroBieHux 3 60% BE 3 cupoBunu, 316panoi sk y dasy I, tak 1y dazy II:
Ha piBHI 19-21 MM [niamerpy 30HM 3aTpUMKU pocTy. UyTIMBICTH MIOIO 1HIIKX
3aCTOCOBAaHUX €KCTPAKTIB BU3HAYCHA HA PiBHI 6-10 MM J1ilaMeTpy 30HU 3aTPUMKH POCTY.

Otox, B eKcTpakTax Mikpo3eneHi Helianthus annuus BUSBICHO IIUPOKUI CLIEKTP
BAP, a ekcTpakTu BUTOTOBJIEHI 3 60% BOJHUM €TAaHOJOM MalTh BHCOKY
aHTHOAKTEepIHYy aKTUBHICTD 0A0 Pseudomonas fluorescens.
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Introduction. Pepper fruit is one of the most important food commodities in the world
not only of economic importance, but pepper is a very important and attractive type of
vegetable for its unique taste and aroma. The Capsicum genus belongs to the Solanaceae
family and originated in the tropical region of the southern American continent. The
genus Capsicum comprises varying numbers of about 200 varieties that vary in size, shape
and taste of which only six species (namely Capsicum annuum, C. baccatum, C.
frutescence, C. chinense, C. pubescens and C. assamicum) are cultivated (Olmstead et al.,
2008; Meghvansi et al., 2010; Swamy, 2023).

Pepper (Capsicum annuum L.) is among the most important types of vegetables in
Slovakia and Serbia in terms of the economic importance of cultivation and use. In the
past, old and local varieties cultivated by breeders were mainly used in both countries.
Unfortunately, this trend has been on the decline in recent years, although these varieties
represent original genetic resources for nutrition and agriculture.

Pepper is a rich and excellent source of chemoprotective substances. These
phytochemicals such as polyphenolic compounds, flavonols, flavone glycosides,
flavonoids, capsaicin, and vitamin C contained in Capsicum species are largely studied
because of their health benefits and act to prevent the development of various diseases of
civilization (cancer, diabetes, cardiovascular disease, obesity etc.) (Morales-Soto et al.,
2013; Loizzo et al., 2016; Imran et al., 2018; Salehi et al., 2018).

These healthy compounds are characterized by their antioxidant properties, they
scavenge free radicals, protect against oxidative cell damage, which can cause
Alzheimer’s and Parkinson’s disease, and prevent the oxidation of the essential fats in
brain cells (Blanco-Rios et al., 2013; Oboh and Rocha, 2007).

Material and methods. For the experimental study, we used a collection of 7
genotypes of old and local varieties Capsicum annuum (CA-1-CA-7), which we obtained
from Vojvodina region of Serbia in the 2012 year.

The antioxidant activity of methyl alcohol and aqueous extracts of fresh fruit pulp of
pepper was determined by the DPPH method (2.2-diphenyl-1-picrylhydrazyl) using the
methods of Brand-Williams et al. (1995). Absorbance at 515 nm has been registered in
regular time intervals until the reaction equilibrium was reached — using the GENESYS
20 Vis Spectrophotometer (Thermo Fisher Scientific Inc., USA).

Results and Discussion. Antioxidant activity of fruit pulp in aqueous extracts. In our
experiments in the fruit pulp in aqueous extracts, we determined the antioxidant activity
in the range 0f24.36% (CA-1)—83.46% (CA-5) (Table 1). Statistical differences between
tested samples are calculated according to Tukey by analysis of variance and are shown
in Table 2. Results confirmed statistically significant differences between genotypes in
the antioxidant activity of fruit pulp in aqueous extracts (p < 0.05).
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Table 1
Variability of antioxidant activity of fruit pulp of varieties Capsicum annuum L. in
aqueous extracts

Genotypes min max X SD SEM CV%
CA-1 23.88 24.71 24.36 0.33 0.15 1.34
CA-2 50.20 52.08 50.89 0.72 0.32 1.41
CA-3 49.81 51.30 50.36 0.61 0.27 1.21
CA-4 26.96 28.55 27.73 0.76 0.34 2.74
CA-5 80.25 86.66 83.46 2.92 1.31 3.50
CA-6 53.86 55.97 54.81 0.89 0.40 1.62
CA-7 36.38 39.15 37.74 1.20 0.54 3.18

Note: min, max — minimal and maximal measured values; X — arithmetic mean; S —
standard deviation; SEM — standard error of the mean; CV — coefficient of variation (%)

Table 2
Analysis of variance (ANOVA) in the variability of the antioxidant activity of the fruit
pulp Capsicum annuum L. in aqueous extracts

Factors | df |SS | MS | F LSD
Homogeneity 0.9959

Between genotypes 6 11931.91 1988.65 1128.36 0.05 [2.642
Within genotypes 28 | 49.35 1.76 0.01 [3.271
Total 34 | 11981.25

Note: df — degrees of freedom; SS — sum of squares; MS — mean square; F — Fischer test
value; LSD — least significant differences

Antioxidant activity of fruit pulp in methyl alcohol extracts. Table 3 has shown that in the
fruit pulp of the tested old and local varieties of pepper, we determined the antioxidant
activity in the range of 6.28% (CA-1) — 43.94% (CA-5) in methyl alcohol extracts.
Statistical differences between tested samples are calculated according to Tukey by
analysis of variance and are shown in Table 4. Results confirmed statistically significant
differences between genotypes in the antioxidant activity of fruit pulp in methyl alcohol
extracts (p <0.05).

Table 3
Variability of antioxidant activity of fruit pulp of varieties Capsicum annuum L. in
methyl alcohol extracts

Genotypes min max X SD SEM CV%
CA-1 5.00 6.93 6.28 0.76 0.34 12.12
CA-2 24.13 29.74 2691 248 1.11 9.20
CA-3 30.35 32.90 31.37 1.02 0.45 3.24
CA+4 8.13 10.29 9.38 1.00 0.45 10.70
CA-5 40.36 50.06 43.94 3.74 1.67 8.52
CA-6 21.13 24.75 23.89 1.55 0.70 6.51
CA-7 14.49 16.10 15.47 0.66 0.29 4.25

Note: min, max — minimal and maximal measured values; X — arithmetic mean; S —
standard deviation; SEM — standard error of the mean; CV — coefficient of variation (%)

Lidikova et al. (2021) determined in methyl alcohol extracts the values of AA using
the DPPH method in the selected pepper varieties in the range of 19.48-91.81
umol. TE.g ! DM, Dinu et al. (2018) determined slightly lower values in the interval from
3.36t0 17.86 umol. TE.g ' FW.
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Table 4
Analysis of variance (ANOVA) in the variability of the antioxidant activity of the fruit
pulp Capsicum annuum L. in methyl alcohol extracts

Factors | df |SS | MS | F | LSD
Homogeneity 0.9808

Between genotypes 6 5221.82 870.30 238.03 0.05 [3.805
Within genotypes 28 1102.37 3.66 28 0.01 4.712
Total 34 | 5324.20

Note: df — degrees of freedom; SS — sum of squares; MS — mean square; F — Fischer test
value; LSD — least significant differences

Conclusion. Capsicum fruits are an important source of bioactive compounds with
interesting values of antioxidant activity in various extracts. The achieved results show
that old and local varieties are suitable not only as potential genetic resources for future
breeding but also for their direct practical use in the agrifood or pharmaceutical industry.
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Medicinal herbs are a crucial source of biologically active compounds, particularly from
the polyphenol group. While these plant materials have been traditionally used in folk medicine,
there is growing interest in their applications within medicine, pharmacy, and the food industry
today. The aim of this study was to determine antioxidant activity (DPPH method), polyphenols
content (total polyphenols, flavonoids, and phenolic acids) and natural colorants content
(anthocyanins, carotenoids) of medicinal herbs traditional used in Slovak republic. It was plants
from family Rosaceae (Alchemilla xanthochlora L.), Lamiaceae (Hyssopus officinalis L.),
Asteraceae (Matricaria recutita L., Calendula officinalis L.) and Malvaceae. (Malva sylvestris
L.).

The antioxidant activity tested by the DPPH method was the best in sample of
Alchemilla xanthochlora L. — 7.28 £0.05 mg TE/g; TE — Trolox equivalent) and Malva
sylvestris L. — 5.55 £0.35 mg TE/g. Total polyphenols (determined spectrophotometrically
using the Folin-Ciocaltea reagent) was the highest in sample of Alchemilla xanthochlora L. —
59.97 £7.62 mg GAE/g and Matricaria recutita L. —22.87 +0.78 mg GAE/g (GAE — gallic acid
equivalent), total flavonoids (determined using aluminum chloride method) in sample of
Calendula officinalis L. — 9.31 = 0.80 mg QE/g and Matricaria recutita L. — 7.76 £0.05 mg
QE/g (QE — quercetin equivalent) and total phenolic acids (determined using Arn's reagent) in
sample of Malva sylvestris L. — 19.25 +1.23 mg CAE/g and Matricaria recutita L. — 14.50
+2.13 mg CAE/g (CAE — caffeic acid equivalent). Calendula officinalis L. flowers are rich
source of carotenoids, which was confirmed by spectrophotometrically (calculated for p-
carotene) determination with obtained value — 23 + 0.04 mg/kg. In Malva sylvestris L. and
Hyssopus officinalis L. was detected content of anthocyanins (spectrophotometrically,
calculated for cyanidine-3-glucosid) with values 116 mg/kg +0.22 and 111 mg/kg +£1.22
respectively.

The results obtained confirmed that medicinal herbs contain numerous biologically
active compounds with beneficial properties, making them increasingly suitable for use in the
food industry, pharmacy, and medicine.

Acknowledgment: This work was supported by the scholarships from International Visegrad
Fund (52410060).

73



https://zenodo.org/doi/10.5281/zenodo.14541301

Tetiana Krupodorova!, Victor Barshteyn!, Tetiana Zaichenko!, Yusufjon Gafforov>*,
Milena Rageta*

nstitute of Food Biotechnology and Genomics, National Academy of Sciences of
Ukraine, Kyiv, Ukraine

2Central Asian Center for Development Studies, New Uzbekistan University, Tashkent,
Uzbekistan

SInstitute of Botany, Academy of Sciences of Republic of Uzbekistan, Tashkent,
Uzbekistan

“Faculty of Sciences, University of Novi Sad, Novi Sad, Serbia
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Overproduction of reactive oxygen species (ROS) and reactive nitrogen species
(RNOS) by the body leads to oxidative stress, which contributes to the development of
heart disease, Alzheimer's and Parkinson's diseases, premature aging, and some types of
cancer. Antioxidants protect biomolecules and organisms from free radical damage and
compensate for the damage caused by ROS, forming an antioxidant defense. Natural
antioxidants with low side effects and toxicity can prevent and fight diseases (Liuzzi et
al., 2023). Mushrooms, which have significant biochemical potential, have attracted the
attention of researchers in recent decades as natural sources of antioxidants (Simonic et
al., 2019). The aim of the study was to evaluate antioxidant potential of thirty
macromycetes to identify the fungal species with the highest free radical scavenging
activity and the richest metabolite diversity.

Pure cultures of thirty selected macrofungal species were kindly obtained from
the Mushroom Culture Collection (IBK) at the M. G. Kholodny Institute of Botany of the
National Academy of Sciences of Ukraine (Bisko et al., 2021). Glucose peptone yeast
(GPYB) medium and Sabouraud dextrose broth (SDB) were used as a culture medium in
mycelia grows study. A two-week duration, deemed appropriate for the cultivation of
most studied species, was selected for the growth of mycelia in each tested species.
Surface submerged cultivation was carried out in flasks containing GPYB medium. The
mycelium productivity Pm (mg-L!-day™!) was calculated according to Nayak et al. (2013).
All species (1 g of fungal mycelium) were extracted with 10 mL of ethyl acetate (EtOAc).
In addition some species (Lentinula edodes (Berk.) Pegler 502 and Fomitopsis pinicola (Sw.)
P. Karst. 1523) also were extracted with methanol (MeOH), ethanol (EtOH), water (H20),
and water-ethanol (50 % EtOH, 70% EtOH). The Folin—Ciocalteu method established by
Reis et al. (2012) was used for the TPC determining. Results were expressed as
milligrams of gallic acid (GA) equivalents per gram of weight dry sample (mg GAE/g
d.w.). Gravimetric method expressed as % of the absolute dry biomass was used in the
total yield of IPS determining (Mykchaylova et al., 2023). Phenol-sulfuric acid method
(Dubois et al., 1956), using glucose as the standard was used for EPS study. Free-radical
scavenging capacity of prepared fungal extracts was evaluated using the 1,1-diphenyl-2-
picryl-hydrazyl (DPPH) assay (Blois, 1958).

The mycelial development and production of the analyzed metabolites showed
notable variation across different fungal species. The highest mycelial growth was
recorded for Ophiocordyceps sinensis (Berk.) G.H. Sung, J.M. Sung, Hywel-Jones &
Spatafora 1928 (1107 += 37 mg-L'-day!), Pleurotus djamor (Rumph. ex Fr.) Boedijn 1526
(1092 £ 14 mg-L'-day "), and Cordyceps militaris (L.) Fr. 137 (1078 £ 90 mg-L'-day ™).

The highest efficiency in synthesizing intracellular polysaccharides (IPS)
exhibited in Pleurotus eryngii (DC.) Quél. 2015 (65.92 + 0.64 mg-L'-day™!), Cyclocybe
aegerita (V. Brig.) Vizzini 1853 (60.09 + 0.64 mg-L'-day), and C. militaris (58.13 +
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0.47 mg-L!-day!), and exopolysaccharides (EPS) - in Hypsizygus marmoreus (Peck)
H.E. Bigelow 2006 (160.00 + 0.30 mg-L!'-day™!), with significant amounts also found in
Ganoderma applanatum (Pers.) Pat. 1701 (138.57 + 0.40 mg-L"'-day™!) and Flammulina
velutipes (Curtis) Singer 1878 (132.86 + 0.56 mg-L!-day™). Lentinula edodes (Berk.)
Pegler 502 was the best source of produced IPS (10.32 + 0.35 g-L!), while H. marmoreus
had the highest content of EPS (2.24 = 0.30 g-L!). Overall, all tested species contained
high IPS and the range of values was 1.56 to 10.32 g-L"!.

The highest TPC productivities were 1.82+0.70 mg-L'-day! (Morchella
esculenta (L.) Pers. 1953), 1.43+0.30 mg-L"!-day™! (L. edodes), 1.42+0.60 mg-L'-day’!
(Fomitopsis pinicola (Sw.) P. Karst. 1523). The TPC varied from 0.35+0.1 to 34.55+0.8
mg GAE/g d.w. The DPPH inhibition value of studied extracts varied from 4.3+0.2% to
87.94+0.8 %. Mycelium showed better antioxidant activity compared to culture broth in
half of the studied fungal species, while TPC prevailed in the culture broth compared to
their amount in the fungal mycelium in the majority of the studied species (66.7 %).
Different isolates exhibited different scavending abilities and metabolite profiles as well.
Among all tested species, the mycelium of F. pinicola and L. edodes were highly
promising in terms of their DPPH inhibition and the highest TPC. A dependence of DPPH
inhibition and the TPC in the mycelium of both fungi species on the cultivation medium
and extractant was found. The highest results of DPPH (90%) and TPC (38.53 + 0.4 mg
GAE/g d.v.) inhibition were noted in the methanol extract of F. pinicola mycelium
obtained after cultivation on Sabouraud's dextrose medium. The best results of DPPH
inhibition (over 87 %) were shown by methanol and ethylacetate extracts, and the
maximum TPC (40 £ 0.6 mg GAE/g d.w.) was found in the water extract of L. edodes
mycelium obtained after growth on glucose-peptone-yeast medium.

A positive correlation, as determined by Pearson's coefficient, was identified
between the TPC, polysaccharides and antioxidant activities of the tested fungal extracts.
Both the fungal mycelium and the culture broth demonstrated considerable potential as
sources of natural antioxidants, making them promising candidates for use in
nutraceuticals, food products, and dietary supplements, with the potential to provide
multiple health benefits.

The obtained results confirm the presence of significant antioxidant activity of
macromycetes, which is of crucial importance for the prevention and treatment of diseases
such as cardiovascular, neurodegenerative, some types of cancer, diabetes, etc. The
antioxidant potential and metabolite production of thirty macrofungal species were
thoroughly evaluated in this study. Screening studies play a crucial role in identifying
potential producers of various metabolites while also enhancing our understanding of
lesser-known species. Our research identified macromycete species with excellent growth
performance and metabolite synthesis capabilities, demonstrating a strong capacity for
free radical absorption.
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Introduction. Black tea, derived from the leaves of Camellia sinensis (L.)
Kuntze, is one of the world's most widely consumed beverages, prized for its unique
flavour, aroma and numerous health benefits (Aaqil et al., 2023). The production of black
tea involves a complex fermentation process during which catechins are oxidised to form
theaflavins and thearubigins, compounds responsible for its characteristic colour and
strong flavour (Tanaka et al., 2009). These bioactive components, together with
polyphenols, flavonoids and other secondary metabolites, contribute to the diverse
pharmacological properties of black tea, including antioxidant, anti-inflammatory and
antimicrobial activities (Mandal and Domb, 2024; Bolat et al., 2024).

The growing interest in natural antimicrobial agents has focused attention on black
tea as a potential alternative to synthetic antibiotics (Bansal et al., 2013). The rise of
antibiotic resistance has created an urgent need for novel, plant-derived compounds
capable of combating bacterial infections (Vaou et al., 2021). Studies have shown that
black tea has antibacterial activity against both gram-positive and gram-negative bacteria,
which is attributed to its rich content of polyphenolic compounds. These compounds are
thought to disrupt bacterial cell walls, inhibit enzyme activity or interfere with DNA
replication, thereby suppressing bacterial growth (Chan et al., 2011; Parham et al., 2020).

The effectiveness of black tea as an antimicrobial agent is influenced by a number
of factors, including its geographical origin, processing methods and brewing conditions
(Bansal et al., 2013). Variations in the composition of polyphenols and other bioactive
compounds between different commercial brands of black tea may result in differences
in antibacterial efficacy (Mueed et al., 2023). Furthermore, the mode of action of black
tea against specific bacterial pathogens remains an area of active investigation (Taylor et
al., 2005).

This study aims to evaluate the antibacterial activity of commercial black tea
(Teekanne Black Label Lemon) against selected bacterial strains, focusing on its potential
as a natural antimicrobial agent. By analysing the inhibitory effects of black tea extracts
on bacterial growth, this research aims to deepen our understanding of its therapeutic
potential and contribute to the development of plant-based alternatives for the treatment
of bacterial infections.

Materials and methods. Black tea. Black Label Lemon (TEEKANNE Polska Sp.
z 0.0., Kokotow, Poland) — a select blend of black teas with lemon juice concentrate and
vitamin C — was used in this study. Brewing method: Dried leaves were weighed (1 g)
and poured with water (10 mL) at a temperature of 95°C. The brewing time was 30 min.
The black tea infusion was then used for the antibacterial assay.

Determination of the antibacterial activity of black tea by the disk diffusion
method. The testing of the antibacterial activity of black tea was carried out in vitro by
the Kirby-Bauer disc diffusion technique (Bauer et al., 1966). In the current study, Gram-
negative strains such as Escherichia coli (Migula) Castellani and Chalmers
(ATCC®25922™™),  Escherichia  coli  (Migula) Castellani and  Chalmers
(ATCC®35218™), Pseudomonas aeruginosa (Schroeter) Migula (ATCC®27853™) and
Gram-positive strains such as Staphylococcus aureus subsp. aureus Rosenbach
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(ATCC®25923™), Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-
Balz (ATCC®51299T™) (resistant to vancomycin; sensitive to teicoplanin) and
Enterococcus  faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz
(ATCC®29212™) were used.

Bacterial strains were grown on Mueller-Hinton (MH) agar plates. Sterile filter
paper discs soaked with black tea samples were placed on the agar surface of each plate.
The plates containing the bacterial isolates and black tea samples were incubated at 37°C
for 24 hours. After incubation, the plates were examined for zones of inhibition,
indicating the antibacterial activity of the black tea samples. A control plate containing
discs impregnated with 96% ethanol was included in each experiment. After 24 hours of
incubation, the zones of inhibition were measured in millimetres using a vernier caliper.
Eight replicates were performed for each bacterial strain (n = 8). The plates were also
observed and photographed. The presence of a clear zone of inhibition around the discs
containing black tea samples indicated bacterial susceptibility, and the diameter of the
zone was used as a measure of the antibacterial activity of the sample. Zone diameters
were averaged, and bacteria were classified according to the following criteria:
susceptible (S) > 15 mm, intermediate (I) = 10-15 mm, and resistant (R) < 10 mm,
following the criteria established by Okoth et al. (2013).

Statistical analysis. Statistical analysis of the data obtained was performed using
the mean + standard error of the mean (S.E.M.). All variables were randomised according
to the phytochemical activity of the black tea tested. All statistical calculations were
performed on separate data from each strain. The data were analysed by one-way analysis
of variance (ANOVA) using Statistica v. 13.3 software (TIBCO Software Inc., USA)
(Zar, 1999).

Results and discussion. Figure 1 presents the results as mean diameters of the
inhibition zones observed around the growth of selected Gram-positive and Gram-
negative bacterial strains, induced by the infusion prepared from commercial black tea.

Staphylococcus aureus subsp. aureus Rosenbach (ATCC® 25923™) | l
@ Control (96% ethanol) | —
w
E
: Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 29212™) | 11- 17,57
>
b=}
z
g Control (96% ethanol) | »—4'— 8,18
£
& Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 51299™) | + 6,12
Control (96% ethanol) | >—|f 7,53
Pseudomonas aeruginosa (Schroeter) Migula (ATCC® 27853™) | I { 6,24
2 Control (96% cthanol) | 1 712
£
] L s . -
.g Escherichia coli (Migula) Castellani and Chalmers (ATCC® 35218™) | '—|— 6,92
S
E Control (96% ethanol) | + I 7
g
o] Escherichia coli (Migula) Castellani and Chalmers (ATCC® 25922™) | >—|—< 6,85
Control (96% ethanol) | — ] 802
1] 2 4 6 8

Diameters of inhibition zones, mm

Fig. 1. Mean values of inhibition zone diameters around the growth of some Gram-
positive and Gram-negative strains induced by infusion derived from commercial
black tea (M = m, n = §).

*— changes were statistically significant (p < 0.05) compared to the control samples
(96% ethanol).

A statistically significant decrease in inhibition zones of E. coli (Migula) Castellani
and Chalmers (ATCC®25922T™) was observed after application of commercial black tea
infusion, with a reduction of 14.6% (p > 0.05) compared to 96% ethanol treated samples
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(6.85 = 0.53 mm vs. 8.02 + 0.61 mm). Similarly, a statistically non-significant decrease
of 1.1% (p > 0.05) was observed for E. coli (Migula) Castellani and Chalmers
(ATCC®35218™) when treated with the infusion compared to ethanol controls (6.92 +
0.59 mm vs. 7 £ 0.64 mm) (Fig. 1).

In contrast, treatment of P. aeruginosa (Schroeter) Migula (ATCC®27853™) with
the black tea infusion resulted in a statistically non-significant 12.4% increase in
inhibition zone (p > 0.05) compared to 96% ethanol samples (6.24 + 0.41 mm vs. 7.12 +
0.56 mm). Conversely, for E. faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz
(ATCC®51299™) treated with the infusion, a statistically non-significant 18.8% (p >
0.05) decrease in the inhibition zone was observed compared to the ethanol controls (6.12
+0.39 mm vs. 7.53 = 0.6 mm) (Fig. 1).

For E. faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz
(ATCC®29212™), black tea infusion resulted in a statistically non-significant 7.5% (p >
0.05) reduction in inhibition zone compared to controls (7.57 = 0.48 mm vs. 8.18 & 0.55
mm). A similar non-significant 5.5% (p > 0.05) reduction in inhibition zone was observed
for S. aureus subsp. aureus Rosenbach (ATCC®25923™) treated with black tea infusion
compared to 96% ethanol (6.27 + 0.61 mm vs. 9.81 £ 0.77 mm) (Fig. 1).

The antibacterial activity of commercial black tea infusion against a range of Gram-
positive and Gram-negative bacterial strains showed mixed results, with varying levels
of inhibition observed. For E. coli (ATCC®25922™), a statistically significant reduction
in inhibition zone was observed, suggesting limited efficacy of the black tea infusion
compared to the ethanol control. This result is consistent with the existing literature,
which highlights the variability in the susceptibility of E. coli to tea-derived polyphenols,
which may depend on factors such as strain-specific resistance mechanisms and the
concentration of active compounds in the tea (Bubonja-Sonje et al., 2020; Wu and Brown,
2021). In contrast, for E. coli (ATCC®35218™), the observed decrease in inhibition was
small and not statistically significant, indicating that the antibacterial effect of the
infusion was comparable to that of the ethanol control. These results suggest that black
tea polyphenols may have selective or strain-specific antibacterial effects (Liu et al.,
2022).

Interestingly, P. aeruginosa (ATCC®27853™) showed a non-significant increase
in inhibition zone size after treatment with the infusion. This trend may indicate a slightly
increased susceptibility of this strain to the bioactive compounds present in black tea
(Urme et al., 2023), although the lack of statistical significance limits interpretation. In
particular, P. aeruginosa is known to have robust intrinsic resistance mechanisms which
may contribute to the modest response observed.

For E. faecalis (ATCC®51299™ and ATCC®29212™), both strains showed a non-
significant reduction in inhibition zones. These results suggest that black tea infusion has
limited antibacterial activity against E. faecalis. Similarly, the non-significant reduction
in inhibition zones for S. aureus (ATCC®25923™) further supports the notion that the
potency of black tea infusion may not be sufficient to exert meaningful antibacterial
effects against these Gram-positive pathogens (Chan et al., 2011).

The variability in response observed in different bacterial strains can be attributed
to several factors, including differences in cell wall composition, permeability to
polyphenols, and the presence of efflux pumps or enzymes that neutralise active
compounds (Li and Nikaido, 2009). In addition, the concentration and bioavailability of
catechins and theaflavins, the main antibacterial compounds in black tea, may not have
been sufficient to produce significant effects (Truong and Jeong, 2021).

Conclusions. The present study indicates that commercial black tea infusion has
limited antibacterial activity against the bacterial strains tested, with most of the observed
changes in inhibition zones not being statistically significant. While a statistically
significant reduction was observed for E. coli (ATCC®25922™), the overall antibacterial
effects of black tea infusion appear to be modest and strain dependent. These findings
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highlight the need for further investigation to optimise the preparation and concentration
of black tea infusions to enhance their potential antibacterial properties.

Future studies should focus on the isolation and characterisation of specific
bioactive compounds in black tea and the evaluation of their synergistic effects. In
addition, the role of brewing time, temperature and tea composition should be
investigated to better understand the factors influencing the antibacterial efficacy of black
tea. Despite its limited efficacy, black tea remains a promising source of natural
antibacterial agents that may contribute to novel therapeutic approaches when used in
combination with other treatments.
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Pub6ak O.B.
JIbBIBCHKMI HAIlIOHATBHUN MeAMYHUIA yHIBepcuteT iMeHi Jlanwmna ["amumpkoro, JIbBiB,
VYkpaina

MOPIBHSIJIBHE MOP®OJIOI'O - AHATOMIUYHE BUBUEHHS POXKI
POKEBOI TA AJITEI JIKAPCBKOI

Kuro4oBi cjioBa: poxa poxesa, antes JiKapchbKa, MIKPOCKOITIYHI O3HAKH

Pociuan ponuHm ManbBoBI 3/1aBHA 3aCTOCOBYIOTBCA SIK IMPOTHU3AMajbHI,
BiZIXapKyBaJbHI Ta 00BoiKatoui 3acoou. [lo [lepxaBHoi hapmakonei YKpaiHu BXOIUTH
CHUPOBHMHA aJTel JIKAPChKOI Ta KaJa4MKiB JIICOBUX, HAMOUIBII MIUPOKO BIIOMOIO € aiTes
JiKapchKa  AK  BIAXapKyBaJIbHUNH Ta TNPOTHU3aNalIbHUN  KOMIIOHEHT  0araTthbox
ditonpenaparis [1, 2].

Posxa poxeBa (Alcea rosea L.) — nBopiuHa TpaB’sTHUCTA POCIMHA, IBITE Y JIUIHI
— BepecHi, 3 npsMmoctossuuMu credaamu 80 — 250 cM 3aBB., SIKI CHJIIBHO PO3TATYXKEHI,
KOPCTKYBAaTOBOJIOCUCTI. JIMCTKH JJOBrO 4epenIkoBi, 61711 OCHOBU OKPYTJIO — CEPLIEBU/IHI,
HerMOOKO- 5 - 7-J01aTeBi; BEpXHi — 3-JI0MaTeBi, Mo kparo 3apyodacti. Keitu Benuki, mo
1-3 B mazyxax BepXHiX JUCTKiB, Ha KOPOTKHX, 10-20 MM 3aBJ., HI’KKaX, 310paHi KIHIIEBUM,
T'YCTHM, KOJJOCOBHIHHUM CYIBITTsIM. [limuama 3 5-7 TpukyTHUX. 3aroCTpPEHUX JINCTOYKIB,
13-15 MM 3aBa., 3aBKIM KOPOTHIMX 3a YaII€UKy, SK 1 OCTaHHSA, I'yCTOIOBCTHCTHX;
yamieyka 3 5 TPUKYTHUX 3arOoCTPEHUX JIMCTOYKIB 18-22 MM 3aBj.; Ha iX CIHHIN JA00pe
MOMITHI MO310BXHI *KWikH. [lemoctku 2,5 — 5,5 cM 3aBA., BUIMUACTi, pi3HOTO KOJIBOPY 1
BIJITIHKIB, YacCTillle — TEMHOYEPBOHI, O1JI1, PiAIIe )KOBTI, IIUPHUHA iX TOPIBHIOE TIOBXKHUHI;
4acTo KBITKH NOBHI (MaxpoBi). CiM'sIHKH OIyIlIeH1, 3SMOPIIKYBATi, HA CIIUHIII 3 TTTHOOKUM
)os00koM [4]. KynbTuBy€eThCS 110 BCili YKpaiHi.

3 UOUUTI0 PO3UIMPEHHS CHPOBMHHOI 0a3uW [Jsl  OJEp)KaHHS  aKTUBHUX
¢itocyOcTaHIii 3 BiAXapKyBaJbHOIO /€0 METOI0 Hamoi poOOTH Oysio TPOBECTH
(apMaKOrHOCTUYHE BUBUEHHS PO’Ki POXKEBOT Ta anTel JTiKapChKoi.

[lopiBHsIbHE aHATOMIYHE BHUBYEHHS IPOBOAMIOCH 3  BUKOPHUCTAHHSIM
3araJibHONPHUMHATUX METOAMK MiKpOCKOITyBaHHs Ha Mikpockori «biomam» [1, 3].

Jlucts poxi pokeBOi JOBrOYEpPEIIKOBI, KOPCTKYBATOBOJIOCUCTI, OUISI OCHOBH
OKpYIJIO — CEpLEBHIHI, HETMOOKO- 5 - 7-7J0mareBi; BepXHi — 3-JOmaTeBi, MO Kparo
3apy0OuacTi, MaTOBI, 3€JIeHl, MIJIbHI, 03 crenudiqHoro 3anaxy, i3 ripKyBaTo-CIM3UCTUM
CMaKoM, MaloTh JOP30BEHTpajbHy OymoBy. Emimepma nuCTKIB BEpXHBOI 1 HHXKHBOI
CTOPOHW TOHKOCTIHHA, KJIITHHHU 13 3BUBHCTUMHU CTiHKamu (puc.l, puc.2). Kiitunu
BEPXHBOI €MiIepPMH JMCTKIB 13071aMETPUYHI, 31 37IeTKa XBHJIICTUMH aHTUKJIIHAIbHUMH
CTIHKaMH; a KIITHHH HWXKHBOI €MiACpMH MaloTh KIITHHHI CTIHKH OLJIBII 3BUBHCTHX
obOpuciB. KiiTuHu emigepMu, M0 pO3TAlIOBaHA B3JOBXK JKWIOK JIMUCTKA, 13 JEII0
BUJIOBXKEHUX KIITHH. [IpoAMXOBI KOMIUIEKCH MaparuTHOTO a0o0 MIallUTHOTO THIY,
pO3TalIoBaHi y 3Ha4HO O1IbIIIN KITBKOCTI HA HUKHIN emiiepMi 1 OpieHTOBaH1 0e371aIHo.
[Iponuxu He 3aHypeHi, Benuki. g emiepMu JHCTKIB POXI POXKEBOI XapaKTEPHO
ONyIIEHHS OJHO- 1 OaraTOKIITUHHUMH MpPOCTHMH, a TaKOX OaraTOKIITHHHUMH
3QJI03UCTUMH TPUXOMaMH. 3YCTPIYAIOThCA TaKi THUOU TPUXOM: 1) TPOCTI KOHIYHI
OHOKJIITHHHI TJIATKI BOJIOCKH; 2) 2-8-TpOMEHEBI 3pOCIi BOJOCKH 3 IOTOBIIECHOIO
OCHOBOIO Ta TIPUKOPEHEBOIO PO3ETKOIO 3 EMiJIEPMAIIbHUX KIITHH; 3) 3aJI03UCTI BOJOCKH
KOPOTKi OKpYIJIO-OBaIbHOT ()OPMU Ha KOPOTEHBKIM HIXKI. Y MapeHxiMmi JIHUCTKa y
BEJIUKIH KITBKOCTI 3yCTPI4at0ThCsl KIIITUHU-1/1100J1aCTH 31 CIIM30M (TIPH 11 METHIIEHOBOTO
CHUHBOTO 320apBIIOIOTHCS Y OJIAKUTHUI KOJIIp, peakilisi 3 pO3UMHOM HOay HETaTHBHA).
bins s)xumok HasBHI APy3W OKcajgaTy KaJbIIIIO.

Oxpim OaraTh0X CHUTFHUX MIKPOCKOIIYHUX O3HAK IMX JBOX BHUJIB, BUSIBJICHO iX
BIJIMITHI O3HAKH: TUII TPOIUXOBOTO arapaTy y poski pO)KeBOi MaparuTHAM a00 Jialu THAN
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Ha BIAMIHY BiJl aHOMOIIUTHOTO B aiTei, IHTEHCHBHICTh OIYIIEHHS 3HAYHO CiadImna:
TPUXOMH PO3TAIOBaHI B OCHOBHOMY TIO JKMJIKaX, MpeAcTaBieHl 1-2-8 - mpoMeHeBUMHU
BOJIOCKAaMH, a y JIUCTS aJTei TPUXOMH, MPEACTaBIEH] 5-, piamie — 4-6-8- mpoMeHEBUMU
BOJIOCKAMHU 110 BCii TOBEPXHI, TOBCTIIIUH IIap KOJECHXIMHU B 00JIACTI KHUIIKH.

KBitH poxi poxkeBoi Benuki, Ha KOpoTKuX, 10-20 MM 3aBx., Hixkax. [ligyama 3
5-7- TPUKYTHHUX, 3arOCTPEHHMX JHUCTOYKiB, 13-15 MM 3aBj., 3aBXKIU KOPOTIIUX 3a
Yameyky, SK 1 OCTaHHs, TYCTOIOBCTHCTHX; Yallleyka 3 S5 TPUKYTHHX 3aroCTPEHUX
aucToukiB 18-22 MM 3aB1.; Ha 1X CIUHIIN JOOpE MOMITHI TTO30BXKHI KUJIKU. [lenmrocTku
a00 JTUCTOYKH OLBITUHU 2,5 — 5,5 CM 3aBJ., BUIMYACTI, PO’KEBOTO KOJILOPY 1 PI3HUX HOTO
BIJITIHKIB, YacTillleé — TEMHO POKEeBi, TEMHOYEPBOHI, MOXKYTh OyTH 1 Oii, abo pimmie
JKOBTI, IIMPUHA 1X JOPIBHIOE JOBXKKHI; YaCTO KBITKH KYJIbTHUBOBAHUX COPTOBHX OCOOWH
nmoBHI (MaxpoBi). 3anax cnadkuii. CMak CIU3UCTHM.

[Tpu BUBYEHHI MiKpOIpenapaTiB KBITOK pOKi POKEBOI OYyJI0 BUSBICHO, 10 BOHU
BKPHTI OJTHOIIAPOBOI €MiAEPMOI0 3 KYyTHKYIOM0 (puc. 3, puc. 4).

Puc. 1 ®parment anaromiyHoi OynOBH PI/IC 2 @parMeHT aHaTOMI4HOI OyIOBH
BEPXHBOI €I1JIePMU JIUCTKA POXKI POXKEBOI  HUKHBOI €I1JIEPMHU JIUCTKA POXKI POKEBOL

PG

Puc. 3 dearMeHT AHATOM{uHOi 6yz[013p1 Puc. 4 ®parment aHaToMivuHOi Oym0BH

JUCTOYKA OIBITUHU POXI POXKEBOI y JHUCTOYKA OLBITHHU y CEPEIUHHIN YaCTHUHI

CEpeIMHHIN YacTHUHI pOX1 POXKEBOi (3I03UCTHA BOJIOCOK 3
OKPYTJIOIO TOJIOBKOIO)

KniTiHM BEpXHBOI 1 HUKHBOI €M1iIepMU METIOCTOK MAIOTh Y HUXKHIM YacTUHI NIPH
OCHOBI BHTSTHYTY NpPO3CHXIMHY (GOpMy 1 Jie[b-Jieb XBUJISCTOCTIHHY a00 Maiike
NPSAMOCTIHHY 13 YiTKO TOMITHUM BEPBEUKOMOAIOHUM MOTOBIICHHSM; Y CEpEIHIi YacTHHI
— mapeHxiMHy (opMYy 1 3BUBUCTI OOpUCH 3 TAKUM K€ TIOTOBIIEHHSM; Y BEPXHIM YacTHHI
— TOHKO- 1 3BUBUCTOCTIHHI apeHXIMHI KJIITHHH 13 COCOUKOMOMIOHMMHU BUpocTamu. Ha
ernigepMi 3yCTpIYalOThCsl TPUXOMH PI3HUX BHJIB: 1) MPOCTI KOPOTKI OJHOKJITHHHI
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BOJIOCKH 3 HEPIBHOIO MOBEPXHEI0; 2) TOJIOBYACTI BOJOCKU KOPOTKI 3 OJHOKIIITUHHOIO
KOPOTEHBKOIO HIKKOIO 1 0araTOKJIITHHHOI OyJIaBOMOIOHOIO TOJIIBKOIO; 3) 3aJ03UCTI
BOJIOCKH BEIIMKI 3 OJTHO- IBOKJIITHHHOIO HI’KKOFO i TOJIBKOIO 13 (2-12) BUAUIBHUX KITITHH,
pO3TalIoBaHUX sApycamu, Mo 2-4 y KOXXHOMY; 4) 3aJ03UCTI BOJOCKH BENHKI 3 4-5 -
KJIITHHHOIO HDKKOIO M BEIUKOI BHIYTOIO OKPYIJIOI OJHOKIITUHHOIO BEIHKOIO
TOJIIBKOIO, 3yCTPIYaIOTHCS B OCHOBHOMY I10 JKUJIKaX. BUSBISAIOTHCS KITITHHU — 171100J1aCTH
31 CIIM30M, 1110 HAOyBalOTh SICHO-CHHBOT'O 3a0apBJICHHS MPH il PO3YUHY METHICHOBOTO
CHHBOTO. Y Me30(ial JUCTKAa 1 Y3/J0BX JKUJIOK CIIOCTEPITalOThCA JIPY3H KaJbIIiIO
okcanary. Peakiis 3 po34MHOM Oy HEeraTuBHA.

BcranoBineHo, 1m0 ciilbHUMHU MIKPOCKOITIYHUMHU O3HaKaMH KBITOK POKi pOXKEBOT
Ta JITE] JTIKAPChKOI €: 3BUBUCTICTh KIIITUHHUX 000JIOHOK, HASIBHICTh OMYIICHHS, TPOCTHX
Ta 3aJI03UCTUX TPHUXOM, KIITHH-A1007aCTiB 31 CIHM30M, JPYy3 OKCallaTy KaJbIliio.
BingMiTHIMH MIKPOCKOMIYHMMH O3HAKaMM KBITOK POKi POXKEBOI Ta ajlTei JIKapchKoi €:
HasBHICTH MapaIMTHOTO MPOJANXOBOTO anapary Ha BiMiHY BiJl aHOMOIIUTHOTO B KBITOK
ayTel JIIKApChKOi, 3HAYHO piJAlIe OMYIICHHS HDK B alTei; XapakTep pO3TallyBaHHSI
TpUXOM (y pOXi PO’KEBOT - B OCHOBHOMY 10 YKUJIKaX, MpecTaBieHe 1-2 mpoMeHeBUMHU
BOJIOCKAMH, B anTel - MO BCiil MOBEPXHI MpeacTaBieHe 5-, piauie — 4-6 - IpOMEHEBUMH
BOJIOCKaMHU ), HASIBHICTh TPOCTUX TPUXOM (Y KBITKaX pOkKi pO’KEBOI MPOCT1 OTHOKITITUHHI
BOJIOCKH 3 HEpPIBHOIO MOBEPXHEIO, a B KBITKaX anTei JKapChKOi - MPOCTi OJHOKIITHHHI
BOJIOCKH, a TaKOX 2- 1 OUIbIIE MPOMEHEB1 BOJIOCKH) Ta HASABHICTh 3QJIO3UCTUX TPUXOM
pi3HuX BUIIB (y KBITKax ajTel JIIKAPCHKOI - 3al03UCTI BOJOCKU 3 1-, 2- KIITHHHOIO
HDKKOIO 1 OyJaBOIOAIOHOIO TOJIOBKOIO, a B KBITKaX POXi POKEBOI BUSBISIOTHCS
3aJI03UCTI BOJIOCKM TPHOX THMIB: 1) TOJOBYACTI BOJIOCKA KOPOTKiI 3 OJHOKIITHHHOIO
KOPOTEHBKOIO HIKKOIO 1 0araTOKJIITHHHOI OyJIaBOMOJIOHOIO TOJIIBKOIO; 2) 3aJ03UCTI
BOJIOCKM BENUKI 3 1-, 2-KIIITUHHOI HIXKKOIO i TONIBKOIO 13 (2-12) BUIIIBHHUX KIITHH,
pO3TalIoOBaHUX spycamH, Mo 2-4 y KOXKHOMY; 3) 3aJI03UCTI BOJOCKH BENHKI 3 4-5 -
KJIITHHHOIO HDKKOIO W BEIMKOI BHIYTOIO OKPYIJIOI OJHOKIITUHHOIO BEIHKOIO
TOJIIBKOIO, 3yCTPIYaIOTHCS B OCHOBHOMY I10 KHJTKaX ).

OTxe, poBesieH1 JOCTIKEHHS CBIMYaTh MPO MEPCIEeKTUBHICTh BUKOPUCTAHHS
KBITIB PO’Ki pO’KEBOI sIK HOBOTO JKepesia 010J0T1YHO aKTHBHUX PEYOBHH.

Bioaiorpadis.
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Cemenko M.B., 3100yBay BHII0i OCBITH PiBHS JOKTOP (inocodii
[Tocnenos C. B., n. c.-r. H., mpodecop
[TonTaBchkuil nepxkaBHUN arpapHui yHiBepcHuTeT, [lontaBa, Ykpaina

BIIJIMB CTPECOBUX ®AKTOPIB TA OBPOBKHU IIICJIA 350PY BPOXKAIO
HA BTOPUHHHMH METABOJI3M 1 ®ITOXIMIYHAN MPO®DLIb
HYPERICUM PERFORATUM L.

KurouoBi ciioBa: 3Bipo06iit 3suyaitanii, Hypericum perforatum L., BTOpUHHUN
MeTaboI113M, abiloTHYHUH cTpec, GITOXIMIYHUI TPODiib

Sxuro po3rasaaTi BTOPUHHUN METa0oIi3M sIK HEBIJ €MHY YaCTHHY 3JaTHOCTI
pociuH MoAuGIKyBaTH MeETa0OJYHI TpolecH, o0 MpOIBITaTH Ta POCTH B
HECTIPUATINBUX yMOBax, TO HE JIWUBHO, MO SIK OIOTHYHMIA, TaK i aOlOTUYHHN CTpec
MOXXYTh MPHU3BECTU JI0 3MIH Yy (piToximiunoMy mpodim H. perforatum. 1le Takox crae
OUEBUJHUM, SIKIIO PO3MIIANATH 3BipoOi 3BUYANHMI SK 1HBa3WBHUN Ta €KOJOTIYHO
arpecuBHUN BUJ, 3/JIaTHUH TPOTUCTOSATH CEKOJOTIYHUM BUKJIHMKAM 1 aJanTyBaTHCS [0
MOPYIIEHUX CEPEIOBHII iICHYBaHHs, TaKuX K macosuiia [9,10]. Y pisHux cucremax 0yio
MOoKa3aHo, Mo 010THYHI Ta a0I0OTHYHI €JICITOPH MOIYJIOIOTH IMIBHAKICTH BUPOOHHUIITBA
010aKTUBHUX XIMIYHUX pEYOBHH 3BipoOOI0, abo, HaBMakH, 3BipoOi 3aTHUI
MJIACTUYHUM YWHOM aJanTyBaTH CBIM BTOPHUHHUN MeTabOdI3M 0 30BHIIIHIX
noapasHukiB. Lle Oyno miaATBepIKEHO B pI3HUX poOOTaX 1 BKIIOYAE PEAKIIIO
noieHOIbHOI O10CMHTETUYHOI CHCTEMH POCIWMHU Ha BIUIMB TPABOIJHUX TBApWH, Ha
pi3HI BUAM MIKPOOHOI aTaky Ta Ha HACIIAKH BITMBY BaXKHX MeTaitis [1,12].

MiHnuBICTh XIMIYHOTO CKIany H. perforatum He MPUMMHSIETHCS HA PiBHI in ViVo.
VY pi3HEX poOoTax (HaKTHYHO TMOBIAOMISIETECS MPO HECTAOIMBHICTH MOJI(EHOIBHOTO
GbiToKOMITIEKCY 3BIpo0OI0 Ha eTamax micis 300py Bpokar, 00poOKH, 30epiraHHs SK
HACIIiI0K BIUIMBY cBiTia, pH Ta Temneparypu [4,6,14]. O6poOka poCIMHHHX Mpernaparis
micast 300py BpOKaro Ha erarax Oe3mocepeaHbo Micis 300py, 30KpemMa, MOXKE MaTh
3HAYeHHS JUISL HACHIIKIB JJIs1 pUHKOBOI BapToCTi npenapary [7]. KinbkicTsb 1 sKicTh CBiTIA
micist 300py BpPOKarO OIIHIOBAJIM Ha POCIMHAX, BUPOIICHUX Y MOJHOBUX YMOBaX, IO
CBIAYMIJIO TIPO Te, IO KiJIbKa TOJWH BIUIMBY CBiTJa CBIXKO310paHUX POCIUH 3Bip000IO
3BUYAMHOTO HE MPHU3BOMATH IO BTPATH TINEPHIIMHIB, aJie 3MIHIOIOTH CIiBBIIHOIIECHHS
IPOTOMITMEHTIB/IIIrMEHTIB (IPOTOTINEPUIIMH IPOTH MICEBAOTINEPULIMHY Ta TNEpiluHY),
31 3MEHIIICHHSM TPOTOMITMEHTIB 13 30UIbIIEHHSAM BIUIMBY COHstuHOTO cBitTina [13]. Lle
CBIAYUTH IPO Te€, IO BHUCYIIYBAHHS KBITIB IiJ] COHSYHHUM CBITIOM MOXE 3YIHHUTH
MIEPETBOPECHHS TMPOTOIMTMEHTIB y MHIrMEHTH IIBHAIIE, HIX Yy OyToHax (SKi MEHIIe
IPOHHUKAIOTHCA CBITJIOM), 1 II0 HAsBHICTh 3aXMCHUX PEUOBMH, TaKUX K (hIaBOHOIIH,
MOXKE TaK caMo OOMEXKYBaTH Take MEpPeTBOPEHHS. 16-rOJMHHA OCBITJIICHICTh KBITYYHX
BepxiBOK BHUKIMKaE 20% MepeTBOPEHHS MPOTOTINEPUIIMHY Ta MPOTONCEBAOTINEPHIINHY
o ix crabimbHUX QopM. [lomepenHi MOCHIIKEHHS MOBIIOMIISUIN, IO TIEPETBOPEHHS
IPOTOMITMEHTIB Y MIrMEHTH MOKHA OyJo JocsArTy yepes 4,5 roJUHU BIUIMBY COHSYHOTO
cBitma a6o 30 xBUIWMH mTy4HOro Oimoro cmitna [2,3]. JlocTymHuN pO3ropHYTHH 1
JeTaTbHUN O MOAU(IKaIil 30BHIIIHBOTO BUTIISILY Ta CKJIay POCIMHHOIO IIpernapary
3Bip000I0 3BUYANHOTO i1 4ac 0OpoOKku micist 300py Bpoxkaro [7]. bynu BpaxoBaHi sik
TeMmreparypa, Tak 1 dYac, a TaKOXX KOPUCHI BH3HAUYEHHS IIBHJKOCTI TUXaHHS
cBiKO3pizaHoro H. perforatum copty Toma3. PesymbTaTul cBimuaTh NpO CYIIIHHS
pociuaHoro marepiany npu 10°C mpotsrom 70 roaun, 20°C mo 60 rogun 1 30°C
npotsiroM 30 ToauH, MO0 YHUKHYTH HAJMIPHOTO 3HIDKEHHSI BI3yaJIbHOI SIKOCTI
npenapaty (3HeOapBJICHHS, 3aTBEpHiHHS, B'SHEHHS). ABTOPH TaKOX BHU3HAYMIIU
HeoOxiaHicTh nepioanyHoro (30-50% nHs) NpoBITPIOBaHHS CBIXKO310paHOTO MaTepiany
IPOXOJIONHUM (HANPUKIIAA, HIYHUM BYJIMYHHM TOBITPSM), @ HE TEIJIMM IOBITPAM, K
HACIIIIOK HOro HaJA3BUYallHO BHCOKOI IIBUAKOCTI IauxaHHsa. @DitoxiMidyHa SKICTH
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npernapary 3ajiuiiaiacs JIOCUTh CTaOiIbHOIO, 31 3HIDKEHHSIM BMICTY TiNEpilUHy Ta
3arajibHOro BMICTY (pr1aBoHOiniB Ha 20%. [IpoTe mpu BCiX TPhOX TEMIEPATYPHUX YMOBAX
(10, 20, 30°C) y maTepiaii, OTpUMaHOMY 3 MOJIOJIUX POCIIHH (MIEPIIUH 3pi3 MEPIIOTO POKY
BUPOIIYBaHHS), OyJI0 TOMiUY€HO 3HayHe 301IbIIeHHS rinepiinuHiB Ha 80% 1 301IbIICHHS
¢dnaBonoimiB Ha 50-60%. Lli 30imblIeHHS, MIBUANIE 32 BCE, MOSICHIOIOTHCS HOBUM
(b1310JIOTIYHIM CHHTE30M, IO BiJOYBA€THCS B MOJIOJIIMX 1, TAKAM YUHOM, OLIBII
KHUTTEBO BAXIMBUX TKaHMHAX. Y OpaswiIbCBKUX 3pa3Kax CIOCTEepiraad HaciIKu
TEMIIEpaTypyu CYIIHHS Ta 3aMOpPOKYBaHHS Ha BMICT TIMEpUIMHY Ta (IIaBOHOIIB,
MOMIYar04H, 110 3aMOPOKYBAHHS MOKE OYTH IIKIITTUBUM JIJIS TIIEPULIUHY (YK KUTBKICTh
Oyrna Maiike B/IBiUl 3MEHIIIEHA Y 3pa3Kax, 3aMOPOXKEHUX Yy piikomMy Na, ane He Ui BMICTY
dbnaBonoimie  [8]. Haiikpamii pe3ynbTatv CYIIiHHA 3 TOYKH 30py TINMEPUIIMHY Ta
3arajibHOro BMicTy (hiaBoHOiniB Oy oTpuMmani npu 50°C. ExoHOMIYHI OLIHKH TaKoi
TIOBEIIHKM MOXYTh MAaTH BEJHKE 3HAYEHHS /ISl OLIHKA MOKJIMBHX IIepeBar paHHbOTO
300py Ta BiAMOBiIHOT 0OPOOKH, OCKUIBKM MEHIIHMI Yac BUPOIUIYBAHHS MOXE 3HU3ZUTH
BUTpATH BUPOOHUIITBA. TaKOK OIIHIOBAJIM HACITIAKY CYIIIHHS HA MOBITP1 IPH KIMHATHIN
Temreparypi Ha (ITOKOMIUIEKC, IO CBITYMIO MpPO BTPATy Ha JBI TPETUHH BMICTY
(Gb1aBOHOIMIB Ta BIJCYTHICTh CTAaTUCTHYHHMX BiAMIHHOCTEH rinepuruHy [5]. Taxka
MOBEJIIHKA, SKIIO IMOPIBHIOBATH 3 MOMEPEAHIMHU TOCHIIKCHHSMHU, IIBHUIIIEC 32 BCE,
OB’ s13aHAa 3 BUIIIOI0 TEMIIEPATYPOIO CyIIiHHA. BMICT rinepdopuHy CBITUYMB MPO 3HAYHY
BTpaty Bix 109,5 mr/r cBixkoi Macu 10 6 MI/T y BUCYIIEHHUX Ha MOBITPi 3pa3zkax MiJ
BIUTMBOM COHSIYHOTO CBiT/Ia Ta Bix 101 Mr/r cBiXo0i Macu 10 5 MI/T y BHCYIICHUX Ha
HOBITP1 3pa3kax, €KCTParoBaHUX y TEMpsBi, IO CBIAYUTH MPO IO A OTPUMAHHS
€KCTPaKTIiB, 0araTux TaKUMH CIIOJIYKaMH, CYIIIKa Ha IMOBITPI IPH KIMHATHINA TeMITepaTypi
HE MiJXOAWUTh, 1 CNiJ YHUKATH BIUIMBY cBiTia. SIKk mpaBuio, 6arari rineppoprHHOM
€KCTPaKTH CJIiJ OTPUMYBATH 31 CBIXKOTO, @ HEe BUCYIIIEHOT0 MaTepiamy. Lle Takox mMoxe
OyTH TOB’S3aHO 3 IIBHU/IIOK JETPAJALI€I0 HAMIBIPO30OPHUX 37103, SIKI 3HAXOAATHCS
Oe3rmocepelHpO MiJ EmiAepMiIo 1 OUIBII CXWIBHI 7O TIOMIKOKEHHS Yepe3
BUNIAPOBYBaHHS Ta HarpiBaHHs [l1]. 30upanHs Bpokato Ha Mi3HINA cTanii OyTOHIB
JIOTIITFHO TTPOBOJMUTH JJIsl 30€PEKECHHSI HAMBUIIIOTO BMICTY TINEPINUHY TICSA CYIIiHHS,
TOJII SIK Mi3HIH ypoXKail CpUsTINBUMN, 100 YHUKHYTH HaJMIPHHUX BTpAT rineppopuny. Y
mexax 40-80°C OiamireHiHH, TIMEPIIUHU Ta TinepGOpPUHU HE MIITAIOTHCS PI3KOMY
BIUIMBY TEMIIEPATypH, TOAI K (pJIaBOHOTIKO3MIU, PYTHH 1 TiEpO3U MOXYTh 3a3HATH
MOMITHOTO 3HWXKEHHS. OjHak y OaraThoX po0OOTax OMUCAHO YTBOPEHHS MPOIYKTIB
po3naay B HEOUMIIEHUX EKCTPaKTax 3Bipo00I0 B OCHOBHOMY BHACIIJIOK BIUIMBY CBITJIA,
TOMY BHUIIE3rajaHi OOpPOOKH TOBWHHI TMPOBOAMTHCS Il CYBOPHUM (DITOXIMIYHUM
KoHTpouieM [ 15].

[TimcymoByrO4H, OUIBIIICTD JITEPATYPHU MPO JETPajallifo OCHOBHUX BTOPUHHHX
MeTaboITIB 3Bip0o00I0 3BUUYAIHOTO Micist 300py BpOKalo 30CepeKeHa Ha eKCTPAKTi, a
(dbaKkTUYHI 3HAHHA MMPO HEOUHUIIEHUH Tpenapar oOMexeHi 1 iX Ciia mormuOuTH 3 TPhOX
OCHOBHUX TpHUYHWH: |) mMpaBuibHE CYIIiHHS, JOCTATHE OCBITIEHHS Ta 4Yac BUTPUMKH
CBDXKO310paHOTO POCIMHHOTO MaTepialy MOXKE TIJIBUIIUTH BMICT TONi(EHOIB Yy
KIHIIEBOMY TIperapari; 2) pi3He IOBO/KCHHA 3 HEOUMIICHHM MaTrepiajioM MOXKe
MIPU3BECTH JI0 PO3PI3HEHUX 1 HEJJOCTOBIPHUX MOBIIOMIICHB Y JIITEPATypi (TAaKOXK 3 TOUKH
30py nodiheHoNIbHOTro MpodiTo Ta (papMaKoIOTriuHOT eKBIBaIEHTHOCTI); 3) OioyoriuHa
AKTHBHICTh 1 TOKCHKOJIOTiSI TIPOJIYKTIB PO3Maay HEBIIOMI, 1 iX MPHUCYTHICTh HEOOX1AHO

3BECTH JI0 MIHIMYMY.
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JIKAPCBKI POCJIMHU 3 CEJATUBHOIO AI€IO
KurouoBi ciioBa: jkapchKi pOCIMHM, CETaTUBHA Jis1, O10JIOT1YHO aKTUBHI pEYOBHHHU

JlikapchKi pOCITMHN BUKOPHUCTOBYIOTHCS 3 JaBHIX 4YaciB B HAPOIHIA MEIUIMHI,
3aBISKM KOPUCHHM BJIACTUBOCTSM, SIKI JIIOTh HAa OPraHi3M JIOAUHU KOMILJIEKCHO.
[Ipenaparu 3 JKapChbKUX POCIMH MAlOTh 3HEOOIOBANIbHY, MMPOTH3AMNAIbHY, CCUOTIHHY,
KPOBOCIIMHHY, BIIXapKyBaJIbHY Ta 3aCIOKIMINBY IilO0.

Ha nanwii yac, Konu 1011 3HaXOATHCSA B HECTA0IbHOMY IICUXIYHOMY CTaHi Ta,
K HACHiZOK, MAlOTh PO3Jaad 31 CHOM, OUIbII aKTyaJlbHUM CTa€ TOUIYK JIKAPChKHUX
POCJIMH 3 CEAATHUBHOIO JIE€I0 ISl TIOKPAIICHHS] €MOIIIMHOTO CTaHy Ta HOpMali3allii cHy
monunu. llepeBaroro HaTypalbHUX OI0JIOTIYHO AKTUBHUX PEYOBMH HAJA XIMIYHUMHU
npenaparaMu € Te, 0 BOHU MEHII TOKCHYHI, 1 HaBITh 3a TPUBAJIOTO iX 3aCTOCYBaHHS
OyBae 3HAYHO MEHIIE MOOIYHUX peakiiid Ta 3BUKaHHA. Bimomo, mo 10 OimbIIOCTI
POCIIMHHHMX TIpernapaTiB OpraHi3M JIIOJUHU aJalTOBaHWH, OCKUIBKA BOHHU 4YacTO
npucyTHi y pocnuHHIM Tki [3]. BaxkmuBo, mo ¢iro-penapatu MICTATh KOMIUIEKC
O10JIOTIYHO AaKTUBHHUX PEYOBHH, 3aBJSKA YOMY BOHU MAIOTh IMUPIIMA CHEKTP
(apmakosoriyHoi Aii i BIUTMBAIOTh HA OPTaHi3M JIIOJWHU KOMIUIEKCHO, a HE TIJIbKU Ha
ypaxeHui opras [2].

Hamu mnpoananizoBana konekmis «Jlikapcbkux pociaun» HarioHanbHOTo
O6otaniuHOrO cany iMeHi M.M. I'puiika Ha HassBHICTh POCIIHMH 3 3aCTOKIHINBOIO JIE€IO.
Komnekuist mpeacrapineHa pocinHamMu 3 pi3HUX O0TaHIKO-reorpadiyHuX pailoHIB CBITY 1
BKirOYae 419 BUAIB Ta COpPTIB pOCIUH: 3 AkuX 339 KBITKOBUX, | mamoporenomioHa, 1
Hayexxath BoHU 10 181 poxy Ta 61 pomaunu [6]. Y Konekiii pociavHU 3 CEAaTUBHOIO
J€I0 TPUCYTHI B TaKUX pOAWHAX, sK: Lamiaceae Martinov, Asteraceae Bercht. &
J.Presl, Rosaceae Juss., Malvaceae Juss., Hypericaceae Juss., Ranunculaceae L.,
Menispermaceae L., Caprifoliaceae Juss., Cannabaceae Martinov, Acoraceae Link,
Araliaceae Juss.

OcHOBHUMH O10JIOTIYHO aKTUBHUMH PEYOBHMHAMH POCIHWH, SIKI OOYMOBIIIOIOTH
CelaTHUBHHMI Ta TIMOTEH3MBHUH e(eKT Ha opraHizM JIOAWHHU, € edipHi omii Ta
bnaBonoinn. HasBHICTH edipHUX OJIIH 3yMOBIIOE OaKTEPUIIMIHI, CIA3MOJITHYHI,
NpoTU3anaibHi, BiAXapKyBallbHI, CEIATUBHI BJIACTUBOCTI. DIABOHOIAM MAalOTh
TIMOTEH3UBHY Ta CENATUBHY IO HAa OpraHi3M JIOIWHHA. Y CcKiani (raBoHOIIB
MEPEeBAKAIOTH aMlireHIH, JTIOTEONIH 1 KBepIeTHH [7].

HaiiuncenpHIOW pOAMHOI B KOJEKIII 3 CENaTUBHOKIO €0 HA OpraHizm
TOOUHYU € ponuHa Lamiaceae. Pocnuau poauHu Lamiaceae MalOTh B CBOEMY CKIIAIi
Taki 010JIOTIYHO aKTHBHI CIOJIYKH, SIK: aJKaJOilH, TIIKO3UAM, (JIaBOHOINH, CAMIOHIHH,
MiKpOEJIEeMEHTH, POCIMHHI TOPMOHH, BiTaMiHU TOIO [4].

B xonexuii poguau Lamiaceae npencraBieHi Taki BuIH, k. Nepeta cataria L.
(KotoBHuk 3Buuaitumii), Origanum vulgare L. (Marepunka 3Bu4aitna), Sideritis taurica
Stephan aggr. (3aroiitnuk kpumcekuii), Thymus serpyllum L. (Yabpeup 3BUUaliHUI),
Leonurus cardiaca L. (Cobaua kpommBa 3BuMYaiiHa), Lavandula angustifolia Mill.
(JIaBanna By3pkomucta), Satureja montana L. (Habep ripcekuii), Scutellaria baicalensis
Georgi (Illonomuuns OGaiikanbcbka), Scutellaria albida L. (Llomomuuns OimyBara),
Scutellaria altissima L. (Ilomomuunst Bucoka), Betonica officinalis L. (byksuis
nikapcebka), Melissa officinalis L. (Menica nikapcwka), Lycopus europaeus L. (BoBKoHIT
eBpornieiicekuii), Agastache foeniculum (Pursh) Kuntze (Jlopant ranycoBwii),
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Dracocephalum moldavica L. (3MmieronoBHuk MonnaBcekuii), Monarda didyma L.
(Monappna nBiitgacra).

B cBoemy ckiaai OCHOBHMMHM O10JIOTIYHO AaKTHBHUMH PEYOBMHAMHU POCIHH
ponuHu Asteraceae, siIKi OOyMOBIIOIOTH CEIAaTUBHY Ta MPOTUCHIA3MaTH4YHy [0 Ha
oprauizM JmonuHHu, € edipHi omii Ta ()IaBOHOBI IIIKO3UIH, TPUTEPIEHU 1 TMOXIIHI
kymapuny [1,2]. Jlo cemaTMBHUX pOCIMH HaJeXaTh TaKl BUIW POIAUHHU Asteraceae:
Tanacetum balsamita L. (Mapyna Oanb3zamiuna), Artemisia vulgaris L. (Ilonun
3BuYaiiHuil), Bidens tripartita L. (Ilpudena tpupo3mineHa), Echinacea purpurea L.
(Exinamest mypnypoBa). PociimHM BUKOPUCTOBYIOTH SIK CEIaTHBHI Ta CIIA3MOJIITHYHI.

Ponuna Rosaceae tipencraBieHa B KOJEKIliT TAKUMU POCIUHAMU, sK: Filipendula
ulmaria (L.) Maxim (JIaba3uuk B’si3omuctuii), Fragaria vesca L. (Cynuns micosa). B
CBOEMY CKJIaJli POCIMHHM MalOTh (DEHOJBbHI CHONYKH, (eHOomKapOOHOBI KHUCIOTH (II-
KymapoBa, Ko(eiiHa, BaHIIIHOBA, earoBa), praBoHOIAM (aHTOLIAHH, PYTHH, KBEPIIETHH,
amireHid, Tinepo3u, aBiKyIIpHH), TyOMIbHI pedoBHHHM, e(ipHy oiito. PociuHu MaioTh
IIMPOKHH /T1arma30H Jii Ha OpraHi3M JIFOIUHHU.

Jlikapcpka pociaMHa y CKiIaai poauHu Malvaceae 3 CelnaTMBHOIO €O
npencraBieHa BuaoM Malva sylvestris L. (ManpBa jicoBa a00 KajJauWKH JICOBI).
Pocnuna mae B cxiami BymieBoau, BitTamiH C, a TakoXX KapOTHHOINM Ta TyOHMIIBHI
pevoBHHHU. BUsBIs€e MOM'IKITYBalibHY, BIIXapKyBalbHY, 00BOIKaI04y, 3aCIOKIHINBY Ta
3He0O0MOBANIBHY 1ito [5].

Ponuna Ranunculaceae npenctaBnena suaoMm Thalictrum minus L. (PyTBuis
mana). TpaBa pyTBHI MICTUTh B CcOOl Taki €JIEMEHTH, SK: CAIOHIHH, aJKaJoiau,
TyOWUIbHI pPEYOBHHH, (IIABOHOIIM, aCKOPOIHOBY KHCIOTY. Mae 0oJe3acnoKiiinBi,
CEUOTriHHI, CENATHBHI Ta MIOTEH3UBHI BIIACTUBOCTI.

VY cknani ponuan Hypericaceae ocoOnuBYy yBary MOTpiOHO 3BEpPHYTH Ha BUJ]
Hypericum perforatum L. (3Bipo6iii 3BHuaiiHMii), TpaBa SKOrO MICTUThH ()IABOHOINH,
KCaHTOHH, edipHi omii, QyOniabHI pedyoBHHU. B HapomHiii MemuIuHI TpaBy 3Bipo0OOs
3a3BHYail BUKOPUCTOBYIOTh IIPU XBOPOOAX TPABHOTO TPAKTY, ajie Hapa3i iCHYe NeKiTbKa
mpenapariB 3 CEAaTUBHOIO MI€I0.

[IpencraBuuk pomaunu Menispermaceae - Menispermum dauricum DC.
(Amypcekuit mmom; abo MeHiciepMyM Jaypchkuid). MICTHTH ajKajaoiam, MOXimgH1
130X1HOJIHA. 3 KOPEHEBUILl OTPUMYIOTh HACTOMKY, sIKa Ma€ T1OTEH3UBHY Ta CEJAaTUBHY
iro.

Jlikapceka pociuHa y ckiani poaunu Caprifoliaceae - Valeriana officinalis L.
(Banepiana mikapcpka). Kopeni micTsaTh edipHy omito, TyOWIbHI PEYOBHHH, a TaKOXK
QJIKaJIoiIu, IIYKPH, OpTraHiyHi KHucaoTH. HacToliKy 3 KOopeHiB 3aCTOCOBYIOTH fIK 3aci0, 1110
3aCTOKIHIMBO /i€ HAa HACTOMKY 3 KOPEHIB 3aCTOCOBYIOTH SIK 3aci0, 10 3aCMOKIMIMBO i€
Ha HEPBOBY CHUCTEMY Ta TOHI3YIOUMH 3aci0 mNpH HEpBOBHX 30Yy/KEHHSX, icTepii,
3aImaMoOpOYEHHSX, OC3COHHI.

Polemoniaeae - Polemonium caeruleum L., (Cunioxa OnakutHa). B xopensx
CHUHIOXU MICTATBCSA CalOHIHU, CMOJH, OPTaHivYHI KHUCJIOTH, >KHpHa Ta edipHa OJii,
MiHepanbHi peyoBHHU. HacToi 3acTOCOBY€eThCS SIK 3acmoKiiimBuil 3acid mpu O6e3CoHHi
Ta HEPBOBOMY 30Y/KCHHI, BOHA 3HIKYE HEPBOBY pedICKTOpHY 30YymIIUBICTH, PYXOBY
aKTUBHICTb, TAKOXX BHUKOPUCTOBYIOTH K BiIXapKyBaJbHHIA 3aCi0.

Cannabaeae - Humulus lupulus L. (Xminp 3Buuaiinuii). Humku xmemto
MICTATh acCKOpOIHOBY KHCIIOTY, TyOMJIbHI PEUOBUHH, €(ipHY OJIi0, TPUTEPIECHH, TipKi
PEYOBHHM, OpTaHIYH1 KUCJIOTH, (PITOHIIU/IN, TYITYJIOH, TIMTOKCAHTHUH, XOJIiH, Kameni. Mae
CeNaTUBHY 1 3aCHOKIMIMBY Jil0 Ha IIEHTpPaJlbHY HEPBOBY CHUCTEMY, TaKOX BOHH
BIJIPI3HSIOTBCS TPOTHU3ANAIBHUM, OaKTEPUIIMIHAM 1 CEUOTIHHUM €(EeKTOM, MaroTh
0011€3aCTIOKI MBI BIACTUBOCTI.

Acoraceae - Acorus calamus L. (Jlemexa 3Bu4aiina). KopeHi jgenexu MicTATh
edipHy OIit0, OpraHivyHi KHCIOTH, aCKOPOIHOBY KHCJIOTY, XOJiH, NyOWIbHI PEYOBHHH,
KpOXMallb, Hom, cMOoJH, a3apuianpieria, Bitaminu B 1 C. Mae Taki BIacTHBOCTI fIK:
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TOHI3YIOUI, MpOTH3aNaibHi, 3HEOOITIOI0UI, BiJIXapKyBaJIbHI, ’KOBUOTIHHI,
aHTHOaKTepiaabHI Ta CEJaTHBHI.

Araliaceae - Eleutherococcus senticosus Maxim. (€IeyTepOKOK KOJIIOUUN).
Kopeni mictars eneyreposinu A, B, C, /1, E, edipni omii, cMonu, Jimiau, MEeKTHHOBI
PEUOBMHH, BIJIbHI IIYKpH 1 mojlicaxapuiu. BruBae Ha HEpBOBY CHCTEMY JIIOIWHU
MIJBUIYIOYA PO3YMOBY U (Pi3MUHy Npame3fgarHiCTh, CTIHKICTh 10 HECHPHSITIMBHX
(dakTOpiB HABKOJHUIIIHEOTO CEPEIOBUINA, IiABHIIYE TOCTPOTY 30pY, CTUMYIIOE CEpIIEBO-
CYIMHHY CHCTEMY, TIOCIIa0II0€ CTPECOB] peaKiiii.

Takum uyrHOM, 301TBIICHHS] ACOPTUMEHTY JIIKAPCHKUX TPaB 3 CEAATHBHOIO JIEI0
JTO3BOJIUTh PO3IIMPUTH CHPOBUHHY 0a3y IUisi CTBOPEHHS HOBHX MOHOKOMITOHECHTHHUX
Tak 1 KOMOIHOBaHUX (iTOMpernaparis.
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Introduction. The emergence and spread of antibiotic-resistant bacteria has
become a major global health concern (Prestinaci et al., 2015). Pathogens such as
Aeromonas spp. are associated with a variety of human and animal infections, including
fish diseases that cause significant economic losses in aquaculture (Semwal et al., 2023).
The prevalence of antibiotic resistance in these bacteria highlights the urgent need to
identify novel antimicrobial agents from natural sources (Salam et al., 2023).

Plants have historically served as a rich reservoir of bioactive compounds with
therapeutic potential (Sanjai et al., 2024). Among these, Ficus religiosa L., commonly
known as the holy fig, holds a prominent position in traditional systems of medicine such
as Ayurveda and Siddha (Chandrasekar et al., 2010). Native to the Indian subcontinent
and widely distributed in tropical and subtropical regions, F. religiosa has been attributed
with diverse pharmacological properties, including antimicrobial, anti-inflammatory and
antioxidant activities (Murugesu et al., 2021; Rawat et al., 2024). These properties are
largely attributed to its phytochemical constituents, such as flavonoids, tannins and
phenolic compounds, which have demonstrated activity against various microbial
pathogens (Shamsudin et al., 2022).

Despite the extensive use of F. religiosa in traditional medicine, there is still a
paucity of scientific studies investigating its efficacy against opportunistic and multidrug-
resistant fish pathogens such as Aderomonas spp. Ethanol-based extraction methods are
particularly effective for isolating bioactive phytochemicals, making ethanolic extracts
an ideal candidate for evaluating antimicrobial activity (Gil-Martin et al., 2022).

This study aims to evaluate the inhibitory properties of ethanolic extracts of F.
religiosa leaves against fish isolates of 4eromonas spp. The results of this research may
provide insights into the potential application of F. religiosa as a natural antimicrobial
agent and contribute to the development of alternative strategies to combat antibiotic
resistance in aquaculture (P¢kala-Safinska et al., 2021).

Materials and methods. Collection of plant material and preparation of plant
extracts. The leaves of F. religiosa, grown under greenhouse conditions, were collected
from the M.M. Gryshko National Botanic Garden (NBG), the National Academy of
Sciences of Ukraine. The sampled leaves were transported to the laboratory for
antimicrobial studies. Fresh leaves were thoroughly washed, weighed, crushed and
homogenised in 96% ethanol at a ratio of 1:10 (w/v) at room temperature. The
homogenate was centrifuged at 3,000g for 5 minutes and the supernatant was stored at —
20°C in bottles shielded with laminated paper until further use.
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Bacterial strains for antimicrobial activity testing. Three Aeromonas strains were
used in this study: Aeromonas sobria (K825), Aeromonas hydrophila (K886) and
Aeromonas salmonicida subsp. salmonicida (St30). These strains were isolated from
freshwater fish species, including common carp (Cyprinus carpio L.) and rainbow trout
(Oncorhynchus mykiss Walbaum), at the Department of Fish Diseases, National
Veterinary Research Institute in Putawy, Poland. Bacteria were collected from fish with
clinical signs and inoculated onto trypticase soy agar (TSA) (bioMérieux) and incubated
at 27°C + 2°C for 24 hours. Pure colonies were subjected to biochemical identification
using the API 20E, API 20NE and API 50CH systems (bioM¢érieux), with incubation
maintained at 27°C + 1°C. Species-level identification of putative 4deromonas isolates
was further confirmed by restriction analysis of 16S rDNA genes amplified by
polymerase chain reaction (PCR) (Kozinska, 2007).

Bacterial growth inhibition test using the disc diffusion method. The
antimicrobial activity of the ethanolic extracts was evaluated using the Kirby-Bauer disk
diffusion method (1966), adapted to the guidelines of the Clinical and Laboratory
Standards Institute (CLSI, 2014), with minor modifications. Bacterial suspensions were
adjusted to a density of 0.5 McFarland and cultured on Mueller-Hinton agar plates. After
inoculation, up to five wells (6 mm diameter) were punched in the agar medium per Petri
dish and the plant extracts were added to the wells. Plates were incubated at 28°C + 2°C
for 24 hours and the inhibition zones were measured. Each extract was tested in eight
replicates and the plates were photographed for documentation. Ethanol (96%, POCH,
Poland) was used as a negative control.

Statistical analysis. Statistical analyses were performed using the mean =+
standard error of the mean (S.E.M.). The Kolmogorov-Smirnov test (p > 0.05) was used
to assess the normality of the data distribution. The Kruskal-Wallis rank test was used to
determine significant differences between groups (p < 0.05) (Zar, 1999). Statistical
analyses were performed using STATISTICA 13.3 software (TIBCO Software Inc.,
USA). Bacterial susceptibility to the plant extracts was classified according to zone
diameter criteria: Susceptible (S) > 15 mm, Intermediate (I) = 10-15 mm and Resistant
(R) <10 mm (P¢kala-Safinska et al., 2021).

Results and discussion. The results of the in vitro evaluation of the antimicrobial
activity of ethanolic extracts from the leaves of F. religiosa against three Aeromonas
strains, expressed as the mean of the diameters of the inhibition zones, are presented in
Figure 1.
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Fig. 1. Mean diameter of inhibition zones induced by ethanolic extracts of F. religiosa
leaves against three Aeromonas strains (M £ m, n = 8).

* — the changes were statistically significant (p < 0.05) compared to the 96% ethanol
(M £m, n=28).

Our antimicrobial screening results showed that the leaf extract of F. religiosa
possessed moderate antibacterial properties against the three Aeromonas strains. The
ethanolic extract obtained from the leaves of F. religiosa showed the maximum
antimicrobial activity against 4. hydrophila (mean inhibition zone diameter was 15.19 +
0.80 mm). 4. sobria and A. salmonicida subsp. salmonicida strains were also susceptible
to F. religiosa (14.44 + 0.85 mm) and (14.25 = 1.05 mm), respectively. A statistically
significant increase in the mean inhibition zone diameters induced by ethanolic extracts
of F. religiosa leaves was demonstrated for 4. hydrophila (by 75.6%, p <0.05), A. sobria
(by 69.9%, p <0.05) and A. salmonicida subsp. salmonicida strains (by 74.2%, p <0.05).

The present study aimed to evaluate the inhibitory properties of ethanolic extracts
of Ficus religiosa leaves against Aeromonas spp. strains, which are known to cause
significant diseases in aquaculture. The results showed that F. religiosa leaf extract
exhibited moderate antibacterial activity, with the highest efficacy against 4. hydrophila
(mean inhibition zone diameter: 15.19 = 0.80 mm), closely followed by 4. sobria (14.44
+ 0.85 mm) and A. salmonicida subsp. salmonicida (14.25 = 1.05 mm). These results
indicate the potential of F. religiosa as a source of bioactive compounds for the control
of bacterial pathogens in aquaculture systems.

The significant increases in inhibition zone diameters observed in this study
highlight the efficacy of F. religiosa leaf extracts in suppressing the growth of Aeromonas
strains. Specifically, the extract achieved a 75.6% increase in inhibition against A.
hydrophila, 69.9% against A. sobria and 74.2% against A. salmonicida compared to the
control. These results are consistent with previous studies suggesting that plant-derived
phytochemicals, such as flavonoids and tannins, can disrupt bacterial cell membranes,
inhibit enzymatic activities or interfere with genetic material synthesis, ultimately leading
to bacterial growth suppression (Khameneh et al., 2021).

Interestingly, while the observed inhibition zones indicate moderate activity, none
of the strains tested showed high resistance to the extract (Fig. 1). This is a promising
result given the growing concern about antimicrobial resistance in aquaculture pathogens
(Pepi and Focardi, 2021). The use of ethanolic extracts of F. religiosa leaves could
potentially serve as an alternative or complementary approach to conventional antibiotics,
thereby reducing dependence on synthetic drugs and mitigating the risk of resistance
development (Cheesman et al., 2017; P¢kala-Safinska et al., 2021).

The efficacy of the extract against 4. hydrophila was particularly noteworthy. 4.
hydrophila is a major pathogen responsible for several infections in fish and is associated
with significant economic losses in aquaculture (Semwal et al., 2023). The ability of F.
religiosa leaf extracts to inhibit this strain highlights their potential for practical
application in fish health management (P¢kala-Safinska et al., 2021). However, further
studies are required to isolate and characterise the specific bioactive compounds
responsible for this activity and to evaluate their efficacy under in vivo conditions.

Conclusions. The results of this study provide evidence that ethanolic extracts of
Ficus religiosa leaves have moderate antibacterial activity against Aeromonas spp.
strains. The highest inhibitory effect was observed against A. hydrophila, making it a
promising candidate for future applications in aquaculture disease management. While
the study demonstrates the potential of F. religiosa as a source of natural antibacterials,
further research is needed to identify and characterise the phytochemicals responsible for
the observed antibacterial activity, evaluate the safety and efficacy of the extracts in vivo,
and explore the possibility of integrating these extracts into aquaculture practices to
reduce reliance on conventional antibiotics. By addressing these areas, the use of F.
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religiosa in sustainable aquaculture could become a viable strategy to reduce bacterial
infections and promote fish health.
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Introduction. Honey has long been recognised for its medicinal properties,
particularly its antimicrobial activity (Mandal and Mandal, 2011). Among the various
types of honey, multifloral honey is distinguished by its diverse floral origin, which
contributes to its unique chemical composition and therapeutic potential (Ahmed et al.,
2018). The enrichment of honey with natural additives such as pollen and propolis further
enhances its bioactive properties, making it a promising candidate in the fight against
bacterial infections (Yupanqui Mieles et al., 2022; Hossain et al., 2022).

Propolis, often called "bee glue", is a resinous substance collected by bees from
plant exudates. It is rich in flavonoids, phenolic acids and other bioactive compounds,
many of which have potent antibacterial activity (Wieczorek et al., 2022). Similarly,
pollen acts as a nutrient reservoir for bees and is a source of proteins, vitamins and
phenolic compounds, all of which contribute to its antimicrobial and antioxidant
properties (Rodriguez-Polit et al., 2023). When combined with honey, these natural
substances form a synergistic matrix that enhances overall antibacterial activity (EIl
Ghouizi et al., 2023).

The increasing prevalence of antibiotic resistance among pathogenic bacteria has
intensified the search for alternative treatments (Salam et al., 2023). Natural products
such as honey, pollen and propolis offer a sustainable and effective approach to the
treatment of bacterial infections, especially given their complex chemical composition,
which makes bacterial adaptation difficult (Dumitru et al., 2022).

This study aims to evaluate the in vitro antibacterial activity of natural multifloral
honey enriched with pollen and propolis against selected bacterial strains. By studying
the combined effects of these natural substances, the research aims to provide insights
into their potential application in the development of alternative antimicrobial therapies.
Specifically, the study will focus on determining the inhibition zones and overall efficacy
of the fortified honey in suppressing bacterial growth.

Materials and methods. Natural multifloral honey enriched with pollen and
propolis. Honey from the Polish producer Apiary with Passion Hawran (Milogoszcz,
Poland; 54°11'55"N 15°53'54"E) was used in the current study. Honey consists of dried
pollen (5%) and propolis (1%). Samples were stored in resealable bottles at 5°C in the
dark, but allowed to reach room temperature before analysis. Nutritional values of
multifloral honey: Energy value — 300-320 kcal, carbohydrates — 78-83 g, including
sugars — 82 g, proteins — 0.3 g, sodium — 4 mg, potassium — 52 mg, calcium — 6 mg, iron
— 0.4 mg, magnesium — 2 mg, ascorbic acid — 0.5 mg.

Determination of antibacterial activity of honey samples by the disc diffusion
method. The antibacterial activity of honey samples was evaluated in vitro according to
the Kirby-Bauer disc diffusion method (Bauer et al., 1966). Gram-positive strains
including Staphylococcus aureus subsp. aureus Rosenbach (ATCC®25923™),
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Enterococcus  faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz
(ATCC®29212™) and vancomycin-susceptible Enterococcus faecalis (ATCC®51299™™)
were tested. Gram-negative strains such as Pseudomonas aeruginosa (Schroeter) Migula
(ATCC®27853™) and Escherichia coli (Migula) Castellani and Chalmers
(ATCC®25922™ and ATCC®35218™) were also evaluated.

Mueller-Hinton (MH) agar plates were inoculated with the bacterial strains and
sterile filter paper discs impregnated with honey samples were placed on the inoculated
media. The plates were incubated at 37°C for 24 hours to allow the antibacterial effects
of the honey to manifest. After incubation, the zones of inhibition around the honey-
impregnated discs were measured in millimetres using a caliper. A control plate
containing 96% ethanol was included in each experiment for baseline comparison. All
experiments were performed with eight replicates (n = 8) for each bacterial strain and
photographs were taken to document the results.

The presence of a clear zone of inhibition around the discs indicated bacterial
susceptibility to the honey samples. The diameter of these zones of inhibition was used
to classify the bacterial response as susceptible (S) > 15 mm, intermediate (I) 10-15 mm,
or resistant (R) < 10 mm, based on the criteria established by Okoth et al. (2013). This
methodology provided a quantitative measure of the antibacterial efficacy of the fortified
honey against different bacterial strains.

Statistical analysis. The diameters of the inhibition zones were measured,
averaged and expressed as the mean + standard error of the mean (S.E.M.). To evaluate
the antibacterial activity of each honey sample, statistical analysis was performed by
treating each honey variety as an independent data set. Separate statistical calculations
were made for each variety. The data were analysed using one-way analysis of variance
(ANOVA), following the methodology described by Zar (1999). The analyses were
carried out using Statistica v. 13.3 software (TIBCO Software Inc., USA). This approach
allowed the identification of significant differences in antibacterial activity among the
honey samples tested.

Results and discussion. The results of the in vitro evaluation of the antimicrobial
activity of natural multifloral honey enriched with pollen and propolis against some gram-
positive and gram-negative strains, expressed as the mean of the diameters of the
inhibition zones, are presented in Fig. 1.
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Fig. 1. Mean diameter of inhibition zones induced by natural multifloral honey enriched
with pollen and propolis against some Gram-positive and Gram-negative strains (M +
m, n = 8).

* %% and *** — the changes were statistically significant (p < 0.05) compared to the
96% ethanol (M £ m, n = 8).

The results of our study showed that the S. aureus subsp. aureus Rosenbach
ATCC®25923™ strain was resistant to natural multifloral honey enriched with pollen and
propolis from a Polish producer. We observed similar diameters in the inhibition zone.
The E. faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz ATCC®51299™
strain also showed resistance to the natural multifloral honey enriched with pollen and
propolis. Conversely, the E. faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz
ATCC®29212™ strain showed susceptibility to natural multifloral honey enriched with
pollen and propolis. Honey samples increased the inhibition zone to (25.19 + 1.16 mm)
compared to the control (11.51 + 1.12 mm). The corresponding percentage increases were
119% (p < 0.05) (Fig. 1).

A similar trend was observed in the increase in the diameter of the inhibition zone
following in vitro application of the natural multifloral honey enriched with pollen and
propolis against the E. coli (Migula) Castellani and Chalmers ATCC®35218™ strains.
The zone of growth inhibition increased significantly from the control (10.62 + 1.10 mm)
to 16.91 + 0.54 mm for honey samples. Honey samples showed greater efficacy against
E. coli (Migula) Castellani and Chalmers ATCC®25922™ strains. We observed a
statistically significant increase in the growth inhibition zone from a control value of (7.10
+ 0.56 mm) to (19.34 £ 0727 mm) for honey samples. The corresponding percentage
increase was 172.4% (p < 0.05). The P. aeruginosa (Schroeter) Migula ATCC®27853™
strain showed resistance to the natural multifloral honey enriched with pollen and propolis
(Fig. 1).

The results of this study provide important insights into the antibacterial properties
of natural multifloral honey enriched with pollen and propolis against different bacterial
strains. Despite the known antimicrobial potential of honey and its bioactive enrichment
with pollen and propolis, the results indicate that its efficacy is strain dependent.

The resistance exhibited by the S. aureus subsp. aureus Rosenbach
ATCC®25923™ and E. faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz
ATCC®51299™ strains highlights the variability in susceptibility among Gram-positive
bacteria. This resistance could be attributed to the structural and biochemical
characteristics of these strains, which may limit the penetration or efficacy of honey's
active compounds (Johnston et al., 2018; Ahmed et al., 2018). Conversely, the
susceptibility observed in the E. faecalis ATCC®29212™ strain demonstrates the
potential of fortified honey to effectively inhibit certain Gram-positive bacteria. The
significant increase in inhibition zone diameter (119%) compared to the control
underlines the therapeutic promise of this natural product.

For gram-negative bacteria, the honey samples showed remarkable antibacterial
activity. The increased inhibition zones for E. coli ATCC®35218™ and E. coli
ATCC®25922™ strains, with percentage increases of 59.2% and 172.4% respectively,
suggest a strong antibacterial effect. These results are in line with previous studies
highlighting the broad-spectrum activity of honey, especially when combined with
bioactive substances such as pollen and propolis, which are rich in phenolic compounds
and flavonoids (Martinello and Mutinelli, 2021; El-Didamony et al., 2024). However, the
resistance observed in P. aeruginosa ATCC®27853™ may be due to its robust efflux
pump systems and adaptive resistance mechanisms often reported in this opportunistic
pathogen (Amsalu et al., 2020; Zhang et al., 2022).

The observed variation in antibacterial activity may also be influenced by factors
such as honey concentration, specific composition of pollen and propolis, and enrichment
method (Kocot et al., 2018; Habryka et al., 2021). Further research is needed to elucidate
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the precise mechanisms underlying these interactions and to optimise the formulation for
improved efficacy.

Conclusions. This study highlights the potential of natural multifloral honey
enriched with pollen and propolis as an alternative antibacterial agent against specific
bacterial strains. The enriched honey showed significant antibacterial activity against E.
faecalis ATCC®29212™, E. coli ATCC®35218™ and E. coli ATCC®25922™,
suggesting its efficacy in the treatment of infections caused by these pathogens. However,
the resistance exhibited by S. aureus ATCC®25923™, E. faecalis ATCC®51299™ and
P. aeruginosa ATCC®27853™ highlights the need for strain-specific considerations
when using honey-based therapies.

The findings highlight the importance of continued investigation of natural products
as viable antimicrobial agents, particularly in an era of increasing antibiotic resistance.
Future studies should focus on standardising honey enrichment processes, exploring
synergistic effects with conventional antibiotics, and assessing the clinical applicability
of enriched honey formulations. In this way, the therapeutic potential of these natural
products can be fully realised.
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Introduction. The oxidative stability of edible oils is a critical factor influencing
their shelf life, nutritional quality and overall safety for consumption (Kehili et al., 2018).
Among edible oils, rapeseed oil is widely used in culinary and industrial applications due
to its favourable fatty acid composition, including a high proportion of unsaturated fatty
acids and beneficial levels of omega-3 and omega-6 fatty acids (Shen et al., 2023).
However, its susceptibility to oxidation during storage poses a significant challenge,
leading to deterioration of sensory and nutritional qualities, as well as the formation of
potentially harmful compounds (Symoniuk et al., 2022).

To mitigate oxidative degradation, synthetic antioxidants such as butylated
hydroxytoluene (BHT) and butylated hydroxyanisole (BHA) are commonly used in the
food industry (Lourenco et al., 2019). However, increasing consumer demand for natural
and health-promoting alternatives has spurred interest in researching plant-based
antioxidants. Among these, essential oils derived from aromatic plants such as rosemary
(Rosmarinus officinalis) have attracted attention due to their high content of bioactive
compounds with antioxidant properties (Andrade et al., 2018; Nieto et al., 2018).

Rosemary essential oil is rich in phenolic diterpenes such as carnosic acid and
carnosol, which have been shown to effectively inhibit lipid peroxidation in various food
matrices (Cedefio-Pinos et al., 2022; Li Pomi et al., 2023). These compounds, together
with other volatile components such as 1,8-cineole and a-pinene, contribute to the
antioxidant activity of the rosemary oil (Raskovi¢ et al., 2014; Mohammed et al., 2020).
Despite extensive research on the antioxidant activity of rosemary essential oil, its
application in stabilising edible oils, particularly rapeseed oil, during prolonged storage
remains underexplored (Guo et al., 2023).

The aim of this study was to evaluate the influence of rosemary essential oil on
the oxidative stability of rapeseed oil during storage. By evaluating key parameters such
as biomarkers of lipid peroxidation and total antioxidant capacity, this research aims to
elucidate the potential of rosemary essential oil as a natural preservative in extending the
shelf life and maintaining the quality of rapeseed oil. The results may provide valuable
insights for the development of functional and sustainable food products, in line with the
growing emphasis on natural food preservation methods.

Materials and methods. Commercial rosemary essential oil (REO) was
purchased from a Polish manufacturer (Natural Aromaty 2 sp. z 0.0., Bochnia, Poland)
and stored in re-closable vials at 5°C in the dark. Samples were equilibrated to room
temperature before testing. The oil has a sweet, fresh, herbaceous odour. Obtained by
steam distillation from the flowering herb rosemary. Geographical origin data were
excluded due to limited availability. Refined rapeseed oil (Wyborny, Poland) was
purchased locally.

Oil samples (5 ml) were incubated with REO (0.1 ml, 20 pg/ml final
concentration) at 25°C for 120 days. Reaction mixtures were gently shaken periodically
and samples were collected for analysis at intervals (0, 30, 60, 120, and 180 days). Control
samples did not contain any additives.
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The extent of lipid peroxidation was assessed by measuring the concentration of
2-thiobarbituric acid reactive substances (TBARS) using the method of Kamyshnikov
(2009) for the quantification of malondialdehyde (MDA). This technique is based on the
reaction between MDA, a by-product of lipid peroxidation, and 2-thiobarbituric acid
(TBA) under conditions of elevated temperature and acidity. The resulting coloured
complex was analysed spectrophotometrically. The MDA concentration, expressed as
nanomoles of MDA per mL of sample, was calculated using an extinction coefficient of
1.56-10° mM™"! cm™!.

The total antioxidant capacity (TAC) was estimated by measuring 2-thiobarbituric
acid reactive substances (TBARS) spectrophotometrically at 532 nm (Galaktionova et al.,
1998). The method evaluated the inhibition of Fe**/ascorbate-induced oxidation of Tween
80 by REO. TAC (%) was calculated relative to the blank absorbance.

Data were tested for normal distribution using the Kolmogorov-Smirnov test (p >
0.05). The Mann-Whitney test was used to assess differences between samples
(significance level p < 0.05) according to Zar (1999). Statistical analyses were performed
using STATISTICA 13.3 software (TIBCO Inc., USA).

Results and discussion. The effect of REO addition and storage time on lipid
peroxidation by determining the concentration of 2-thiobarbituric acid reactive
substances (TBARS) in rapeseed oil after 30, 60, 120 and 180 days of storage is shown
in Figure 1.

152,05 *

160 [ Control (rapeseed oil)

140 ERapeseed oil + Rosemary
essential oil

100

TBARS, nmol/mL

80

60

40

20

2

0 day 30 days 60 days 120 days 180 days

Fig. 1. Effect of REO addition and storage time on lipid peroxidation assessed by
measuring the concentration of 2-thiobarbituric acid reactive substances (TBARS) in
rapeseed oil after 30, 60, 120 and 180 days of storage.

* — Changes are significantly different between control and REO addition (p < 0.05, n
=0).

The TBARS content of rapeseed oil increased 14.4-, 17.8-, 44.1- and 48.1-fold after
30, 60, 120 and 180 days of storage, respectively, compared to the initial value at 0 days.
Similarly, rapeseed oil with added rosemary essential oil (REO) showed increases of
18.6-, 26.5-, 84.9- and 69.9-fold at the same time points. The addition of REO also
resulted in a significant increase in TBARS of 34.8% (p < 0.05) at 120 days compared to
control samples. After 30 days, TBARS levels in REO-treated samples showed a non-
significant decrease of 9.4% (p > 0.05). At 60 and 180 days, TBARS levels in REO-
treated samples showed non-significant increases of 4.2% and 1.7%, respectively (p >
0.05) (Fig. 1).

The effect of REO addition and storage time on the total antioxidant capacity (TAC)
of rapeseed oil after 30, 60, 120 and 180 days of storage is shown in Figure 2.
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Fig. 2. Effect of REO addition and storage time on the total antioxidant capacity (TAC)
in rapeseed oil after 30, 60, 120 and 180 days of storage.

* — Changes are significantly different between control and REO addition (p < 0.05, n
=0).

In rapeseed oil, the TAC was reduced by 51%, 46%, 19.4% and 29.8% after 30, 60,
120 and 180 days of storage respectively. When REO was added, the TAC reductions
were 39%, 304%, 29.1% and 19.3% at the same intervals. The addition of REO slightly
increased TAC by 22.2% (p > 0.05) at 30 days, 26.9% (p < 0.05) at 60 days, 17.9% (p <
0.05) at 120 days and 12.5% (p > 0.05) at 180 days compared to the control samples (Fig.
2).

The results of this study highlight the dynamic effects of rosemary essential oil
(REO) on lipid peroxidation and total antioxidant capacity (TAC) in rapeseed oil during
prolonged storage. A significant increase in TBARS levels was observed in both
untreated and REO-treated samples over the 180-day storage period, indicating
progressive lipid oxidation. Interestingly, the addition of REO resulted in a mixed effect
on TBARS levels, with notable increases at certain time points, particularly at 120 days
where TBARS levels were significantly higher (34.8%, p <0.05) compared to the control.
This finding suggests that, under certain conditions, the antioxidant components of REO
may not be sufficient to counteract lipid oxidation or may interact with rapeseed oil
constituents in a manner that enhances oxidation. At earlier stages of storage, REO
showed a slight but non-significant reduction in TBARS levels at 30 days (9.4%, p >
0.05), indicating a potential early protective effect. However, at 60 and 180 days, TBARS
levels in REO-treated samples showed small non-significant increases (4.2% and 1.7%
respectively), suggesting that the antioxidant effects of REO may diminish over time or
under prolonged oxidative stress conditions (Fig. 1).

The trends in TAC provide further insight into the complex role of REO. In
untreated rapeseed oil, TAC decreased consistently with storage time, reflecting the
depletion of endogenous antioxidants. However, the addition of REO appeared to
mitigate this decline at certain intervals, with significant increases in TAC at 60 days
(26.9%, p < 0.05) and 120 days (17.9%, p < 0.05) compared to control samples. These
observations suggest that REO positively contributes to the antioxidant defence of
rapeseed oil during the intermediate stages of storage. The lack of significant
improvements in TAC at 30 days (22.2%, p > 0.05) and 180 days (12.5%, p > 0.05)
suggests that the efficacy of REO is time-dependent and influenced by storage conditions
(Fig. 2).

The different effects of REO on TBARS and TAC may be due to its complex
composition. While REO contains potent antioxidants such as carnosic acid and carnosol,
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these compounds may degrade or become less effective over time (Loussouarn et al.,
2017). In addition, interactions between REO and rapeseed oil components may result in
pro-oxidant effects under certain conditions, particularly as storage progresses. The
significant increase in TAC at intermediate stages suggests that the antioxidants in REO
are more effective in preventing oxidative damage during the early to middle stages of
storage (Guo et al., 2023).

Conclusions. This study demonstrates that the addition of rosemary essential oil
affects the oxidative stability of rapeseed oil during storage, with varying effects
depending on storage time. While REO has the potential to increase total antioxidant
capacity and reduce lipid peroxidation during early and intermediate storage, its efficacy
decreases with prolonged storage. The results highlight the importance of optimising
REO concentration and storage conditions to maximise its protective effects. Further
research is needed to explore the mechanisms underlying the observed pro-oxidant effects
at advanced storage stages and to identify strategies to stabilise the antioxidant
components of REO for prolonged applications. These findings contribute to the growing
body of knowledge on natural preservatives and their potential to improve the shelf life
and quality of edible oils.
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Introduction. Lipid peroxidation is a biochemical process characterised by the
oxidative breakdown of lipids, leading to the generation of reactive oxygen species
(ROS) and disruption of cellular membranes (Su et al., 2019). In erythrocytes, which are
rich in polyunsaturated fatty acids but lack robust repair mechanisms, lipid peroxidation
poses a significant threat to membrane integrity and cellular function (Clemens and
Waller, 1987).

Natural antioxidants have attracted considerable interest as potential therapeutic
agents to mitigate oxidative damage (Chaudhary et al., 2023). In particular, plant
extracts are rich sources of bioactive compounds such as polyphenols, flavonoids and
catechins, which are known for their potent antioxidant properties (Roy et al., 2022).
Among these, the leaves of Camellia japonica L., a plant widely cultivated for its
ornamental value and medicinal applications (Pereira et al., 2022), have been identified
as a promising candidate. Different cultivars of Camellia japonica show variability in
their phytochemical composition, which may influence their antioxidant efficacy
(Pereira et al., 2023).

Camellia japonica L. is a flowering plant species native to East Asia, mainly
Japan, Korea and China, and is widely cultivated for its ornamental beauty and
medicinal properties (Pereira et al., 2022, 2023). A member of the Theaceae family,
Camellia japonica is characterised by its glossy evergreen leaves, attractive flowers and
versatile phytochemical profile, which has made it an important subject of research in
both the pharmaceutical and horticultural fields (Pereira et al., 2024). The plant's leaves
contain a wide range of bioactive compounds, including polyphenols, flavonoids,
catechins and alkaloids, many of which have been shown to have antioxidant, anti-
inflammatory, antimicrobial and anticancer properties (Pereira et al., 2022-2024). These
bioactive compounds are believed to play a key role in the plant's therapeutic effects,
making Camellia japonica a valuable source of natural antioxidants (Pereira et al.,
2022). Among the most notable compounds are catechins, such as epicatechin and
epigallocatechin, which are known for their ability to neutralise free radicals and reduce
oxidative stress (Pereira et al., 2022-2024).

Previous studies have demonstrated the potential of Camellia japonica extracts
to reduce oxidative stress in various biological systems (Nam et al., 2021). However,
their specific effects on equine erythrocytes remain largely unexplored. This study aims
to investigate the effect of leaf extracts from different cultivars of Camellia japonica L.
on lipid peroxidation in equine erythrocytes. By comparing the antioxidant activity of
these extracts, we aim to identify cultivars with the greatest potential for mitigating
oxidative stress. The results of this research may contribute to the development of novel
plant-based antioxidant therapies for applications.

Materials and methods. Collection of plant material and preparation of
extracts. Leaves of six Camellia japonica cultivars — 'Kramer's Supreme', 'C.M.
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Wilson', 'La Pace', 'Mrs. Lyman Clarke', 'Benikarako' and 'Fanny Bolis' — were
harvested from plants grown under glasshouse conditions at the M.M. Gryshko National
Botanic Garden (Kyiv, Ukraine). Fresh leaves were washed, weighed, crushed and
homogenised in 0.1 M phosphate buffer (pH 7.4) at a ratio of 1:19 (w/w) at room
temperature. The homogenate was filtered and the resulting extract was stored at -25°C
until analysis.

Equine subjects. The study included 18 healthy adult horses aged 8.9 + 1.3 years
from the Central Pomeranian region of Poland (Strzelinko village; coordinates:
N54°30'48.0" E16°57'44.9"). The cohort included six Hucul ponies, five thoroughbred
horses, two Anglo-Arabian horses and five horses of mixed or unknown breed. All
horses were used for recreational riding, housed individually in stalls, and fed hay and
oats twice daily (08:00 and 18:00) with water available ad /ibitum. The animals were
clinically examined and their haematological, biochemical and vital parameters were
confirmed to be within reference ranges. All mares were confirmed to be non-pregnant.

Blood collection and erythrocyte preparation. Blood was collected from the
jugular vein of each horse 90 minutes after feeding (between 08:30 and 10:00) into
tubes containing sodium citrate as an anticoagulant. The samples were kept on ice until
centrifugation at 3,000 rpm for 5 minutes to separate the plasma. The erythrocyte pellet
was washed and resuspended in 4 mM phosphate buffer (pH 7.4). A 0.1 ml aliquot of
each plant extract was added to 1.9 ml of erythrocyte suspension, while phosphate
buffer served as a positive control. The mixture was incubated at 37°C for 60 minutes
with continuous stirring before centrifugation at 3,000 rpm for 5 minutes. The processed
erythrocytes were used for subsequent analyses.

Determination of 2-thiobarbituric acid reactive substances (TBARS). The level
of lipid peroxidation was assessed by measuring the concentration of 2-thiobarbituric
acid reactive substances (TBARS) according to the protocol described by Kamyshnikov
(2004) for the quantification of malonic dialdehyde (MDA). The concentration of MDA
(expressed in nmol/mL) was calculated using an extinction coefficient of 1.56 103 mM!
cm™l,

Statistical analysis. Data are expressed as mean = S.E.M. Normality of
distribution was assessed using the Kolmogorov-Smirnov and Lilliefors tests (p > 0.05).
Differences between groups were assessed using the Kruskal-Wallis test, with
significance set at p < 0.05. Statistical analyses were performed using STATISTICA
13.3 software (TIBCO Inc., USA), with all calculations performed on individual data
points (Zar, 1999).

Results and discussion. The levels of 2-thiobarbituric acid reactive substances
(TBARS) were measured in equine erythrocyte suspensions after in vitro incubation
with leaf extracts from different Camellia japonica cultivars. These measurements
provide an indication of lipid peroxidation and allow the antioxidant effects of the
extracts to be assessed. The analysis highlights potential cultivar-specific differences in
the ability to mitigate oxidative damage in erythrocyte membranes under the
experimental conditions. The levels of TBARS in the equine erythrocyte suspension
after in vitro incubation with leaf extracts from Camellia japonica cultivars are shown in
Figure 1.

When equine erythrocytes were incubated with extracts from different Camellia
Jjaponica cultivars, the TBARS levels showed minimal changes, with the exception of
C. japonica 'Mrs. Lyman Clarke'. Among the four extracts studied (C. japonica 'La
Pace', 'Kramer's Supreme', 'C.M. Wilson' and 'Benikarako'), the reductions in TBARS
levels were 0.84%, 4.81%, 8.77% and 3.57% respectively, but these reductions were not
statistically significant (p > 0.05). Conversely, the 'Mrs Lyman Clarke' cultivar showed
a significant reduction in TBARS levels of 14.42% (p < 0.05), highlighting its
remarkable antioxidant activity (Fig. 1). In contrast, incubation with the C. japonica
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'Fanny Bolis' extract resulted in a non-significant increase in TBARS levels of 3.1% (p
> (0.05), indicating a possible lack of antioxidant activity for this cultivar (Fig. 1).

Camellia japonica ‘Fanny Bolis’ J15,87

J14,84

Camellia japonica 'Benikarako’

Camellia japonica 'Mrs. Lyman Clarke’ J a7

Camellia japonica 'C.M.Wilson' J14,04
Camellia japonica 'Kramer’s Supreme’ J14,65
Camellia japonica 'La Pace’ )15,26
Control J15,39
10 11 12 13 14 15 16

TBARS, nmol MDA-mL1

Fig. 1. The 2-thiobarbituric acid reactive substances (TBARS) values in the equine
erythrocyte suspensions after in vitro incubation with leaf extracts derived from
Camellia japonica cultivars (M = m, n = 18).

The results of this study suggest that leaf extracts from C. japonica cultivars have
different effects on lipid peroxidation, as measured by TBARS levels, in equine
erythrocyte suspensions. While most of the cultivars tested (i.e. C. japonica 'La Pace',
'Kramer's Supreme', 'C.M. Wilson' and 'Benikarako') showed minimal changes in
TBARS levels (ranging from a slight reduction to no change), C. japonica 'Mrs Lyman
Clarke' stood out due to its significant reduction in TBARS levels (14.42%, p < 0.05).
This suggests that 'Mrs Lyman Clarke' may have stronger antioxidant properties than
the other cultivars tested.

The minimal reductions in TBARS levels observed for most varieties (ranging
from 0.84% to 8.77%) suggest that these extracts have some antioxidant potential, but
the effects were not pronounced enough to be statistically significant (p > 0.05). This
could be due to the specific phytochemical profiles of the extracts, including differences
in polyphenol content, flavonoids or other bioactive compounds that may contribute to
antioxidant activity (Pereira et al., 2022-2024). These compounds may require higher
concentrations or longer exposure times to show more significant effects.

The minimal reductions in TBARS levels observed for most cultivars (ranging
from 0.84% to 8.77%) suggest that these extracts have some antioxidant potential, but
the effects were not pronounced enough to be statistically significant (p > 0.05). This
could be due to the specific phytochemical profiles of the extracts, including differences
in polyphenol content, flavonoids or other bioactive compounds that may contribute to
antioxidant activity. These compounds may require higher concentrations or longer
exposure times to produce more substantial effects.

Interestingly, the extract of C. japonica 'Fanny Bolis' resulted in a non-significant
increase in TBARS levels of 3.1% (p > 0.05), which may indicate either a lack of
antioxidant effect or even a pro-oxidant activity under the conditions used in this study.
This finding warrants further investigation as it is possible that certain cultivars may
contain compounds that, although antioxidant in certain contexts, may promote
oxidative stress in certain environments or concentrations.

Conclusions. In conclusion, this study provides evidence that Camellia japonica
cultivars have variable antioxidant effects on equine erythrocytes, with C. japonica "Mrs
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Lyman Clarke' showing the most significant reduction in lipid peroxidation. While other
cultivars showed minimal changes in TBARS levels, suggesting modest antioxidant
activity, further research is needed to better understand the specific bioactive
compounds responsible for these effects. The potential pro-oxidant activity observed in
C. japonica 'Fanny Bolis' highlights the complexity of plant extracts and their effects on
oxidative stress, and underlines the importance of cultivar-specific studies.
Acknowledgements. The authors gratefully acknowledge the support of the
Visegrad Fund and the Institute of Biology, Pomeranian University in Stupsk (Poland).
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Highbush blueberry (Vacciniumcorymbosum) , also known as blueberry or commonly
blueberry, belongs to the heather family (Ericaceae). It is native to North America
(southeastern area) (Flaczyk et al. 2011). It is most commonly cultivated in the United
States, Canada, Peru, Spain and also in Poland. Studies conducted in recent years have
shown that highbush blueberry varieties differ in their antioxidant capacity, which is
mainly due to the different composition of their anthocyanin fraction. Ripe berries are
covered with a bluish waxy coating and are characterized by a sweet and sour taste. The
taste qualities and high nutritional value of the berries qualify them both for raw
consumption in their natural form, and for preparing dishes and making preparations from
them. However, the blueberry harvest season in Central European countries is short,
lasting from mid-July to mid-September. In addition, highbush blueberry is also available
in the form of frozen, dried fruit, and its freeze-dried products are also becoming
increasingly popular. Consumption of blueberries contributes to lowering the risk of
oxidative stress-related diseases such as cardiovascular disease, cancer and stroke (Zafra-
Stone et al. 2007; Neto et al. 2007). The antioxidant and anthocyanin content of
blueberries makes them particularly effective in reducing cognitive decline, supporting
cardiovascular health, and protecting the liver. Further properties that blueberries possess
are regenerative effects on human vision and reducing the incidence of urinary tract
diseases (Szajdek et al. 2008). Therefore, they are among the increasingly valued and
desired fruits by consumers (Balawejder et al. 2016). The health benefits are mainly
attributed to the presence of antioxidants such as polyphenols, anthocyanins, flavonoids
(flavonols, flavones), iridoids, as well as carotenoids and ascorbic acid in the fruit.
Anthocyanins are the most dominant family of flavonoids in blueberries, and authors
report the presence of up to fifteen different anthocyanins in them (monoarabinosides,
monoglucosides and monogalactosides of cyanidin, peonidin, delphinidin, petunidin and
malvidin) (Barnes et al. 2009; Routray and Orsat 2011;Gavrilova et al. 2011, Silva et al.
2020).

Purpose of the study. The purpose of the study was to determine the health-
promoting properties of extracts from three blueberry varieties: Bluecrop, Duke and
Rubel grown in Poland depending on the method of preservation, by determining the total
anthocyanin content.

Material and methods. The material for the study consisted of self-prepared
aqueous extracts from fresh, frozen and freeze-dried blueberries. The total content of
monomeric anthocyanins was determined using the differential pH method according to
Ronald E. Wrolstade. Anthocyanin content was expressed as cyanidin-3-glycoside in
milligrams per 100g of material. Three replicate measurements were made for each
sample.

Results and discussion The results of the determination of the total content of
monomeric anthocyanins in aqueous extracts are shown in Figure 1, the results are given
in mg/100g of material.

110



https://zenodo.org/doi/10.5281/zenodo.14541301

Fig.1. Total content of monomeric anthocyanins in blueberry extracts depending on the variety
used and the conservation applied.

Anthocyanin content [mg/100g]

Based on the results obtained, it was found that the content of anthocyanins in the
tested samples varies depending on the method of preservation used for the raw material
(fresh, frozen, lyophylized) and its variety. The highest content of anthocyanins among
the tested samples of all varieties is characterized by extracts prepared from lyophilized
blueberry fruits for which their value is within the range of 193.2-275.8 mg/100g of
material. The lowest anthocyanin content was found in extracts prepared from frozen
material, for which the content of these compounds ranged from 137.6-172.2 mg/100g.
The amount of total anthocyanins in the fresh raw material was similar to that found in
frozen fruit. Taking into account the variety used, it was noted that the highest content of
anthocyanins, and thus the greatest health-promoting properties, had the Rubel variety,
followed by Duke and Bluecrop. According to the study, the content of anthocyanins in
highbush blueberry fruit extracts is at the level of 131.4-236 mg/100g of fruit. Other
authors report that the average content of these compounds ranges from 89 to 330
mg/100g of fresh fruit (Li et al. 2017). In a study conducted by Kalt et al. (2020), the
content of anthocyanins in fresh blueberry fruit ranges from 287-387mg/100g of raw
material. Such varied results in anthocyanin content indicate that the content of bioactive
compounds, in the extracts studied, may be largely due to the size and maturity of the
fruit, the variety, climatic conditions, especially sunlight, and various agrotechnical
conditions, as well as the method of fruit conservation used.

Summary. Blueberry fruits, show beneficial effects on the human body. They are
a rich source of bioactive components and should be a basic component of the diet or a
part of dietary nutrition in the prevention of diseases caused by oxidative stress
(Paradowska et al. 2019). The health-promoting properties of both fresh and processed
berries are due, among other things, to the presence of polyphenolic compounds,
primarily anthocyanins responsible for antioxidant activity. All of the extracts tested
contain significant amounts of anthocyanins, thus exhibiting significant health-promoting
properties.
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Introduction. Sea buckthorn (Hippophae) belongs to the Elaeagnaceae family (Xing
et al., 2002). Around 150 species, subspecies and varieties of sea buckthorn have been
identified within Europe and Asia. The most important and widespread in Europe is the
sea buckthorn Hippophae rhamnoides (Yang and Kallio, 2002). Sea buckthorn fruits,
leaves, oil and other products are a source of many bioactive substances, including
phenolic compounds, such as flavonoids i.e. rutin, quercetin, kaempferol, or myricetin
(Christaki, 2012), vitamins (tocopherols, carotenoids, ascorbic acid, folate, vitamins C,
B1, B2 and K), proteins, amino acids and minerals (Fe, Ca, P and K) (Malinowska and
Olas, 2016, Wal et al., 2020, Bekker and Glushenkowa, 2001, Gao et al., 2001, Zeb,
2004). In addition, the plant contains organic acids (quinic acid, malic acid, oxalic acid
and tartaric acid) (Chong et al., 2010, Kumar et al., 2011), fatty acids, especially
unsaturated fatty acids (oleic acid, linoleic acid, linolenic acid) and phytosterols (Chong
et al., 2010, Patel et al., 2012).

Human and animal studies suggest that sea buckthorn may have a variety of beneficial
effects: cardioprotective, antiatherogenic, antioxidant, anticancer, immunomodulatory,
antibacterial, antiviral, and anti-inflammatory (Chandra et al., 2018, Wang et al., 2022).
Jagniewska and Diowksz (2021) report that sea buckthorn flavonoids help lower
cholesterol levels, improve cardiac function, and protect endothelial cells from damage
caused by oxidized low-density lipoproteins. A high amount of evidence shows that juice,
as part of a balanced diet, contributes to a significant reduction in the risk of many
diseases, such as cancer, neurodegenerative diseases and cardiovascular diseases
(Bhardwaj et al., 2014, Peluso et al., 2014, Rodriguez-Roque et al., 2014).

Material and methods. The aim of this study was to compare the effect of regular
consumption of 100% sea buckthorn juice (SBJ) on the risk factors of cardiovascular
diseases between two groups of females of productive age —aged 40 to 49 years, and aged
50 to 61 years. The study included 31 females: females of productive age from 40 to 49
years, with a mean age 0f 43.92 + 3.53 years (n = 12), and females of productive age from
50 to 61 years, with a mean age of 54.05 + 2.97 years (n = 19). The females participated
in an 8-week intervention program. Volunteers consumed 50 mL of commercial 100%
SBJ as recommended by the manufacturer for 8 weeks as part of their regular diet. The
juice was provided by ZAMIO Ltd., Trhoviste, Slovakia. We monitored selected health
and nutritional parameters — lipid profile parameters, before the start of SBJ consumption
and after 8 weeks of consumption: total cholesterol — T-C, low density cholesterol — LDL-
C, high density cholesterol — HDL-C, triglycerides — TG. Venous blood was collected in
the morning after 8 hours of fasting in a standard way. After blood serum separation,
routine biochemical analyzes were performed in an accredited laboratory of the
University Hospital with a BioMajesty JCA-BM6010/C automatic biochemical analyzer
using commercial DiaSys kits (Diagnostic Systems GmbH, Holzheim, Germany)
according to the manufacturer's instructions. Statistica Cz version 10 (TIBCO Software,
Inc., Palo Alto, CA, USA) and MS Excel 2007 (Microsoft Corporation, Redmond, WA,
USA) were used for statistical analysis. The study was approved by the Ethics Committee
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at the Specialized Hospital St. Zoerardus Zobor, Nitra, Slovak Republic (protocol number
3/101921/2021).

Results and Discussion. The effect of SBJ consumption on the lipid profile is shown
in Table 1. In the younger group of women (40—49 years), the values of lipid profile
parameters (T-C, HDL-C, LDL-C, TG) did not change significantly. In contrast, in the
older group of women (50-61 years) with hypercholesterolemia, the values of lipid
profile parameters significantly decreased in LDL-C (p < 0.05) and increased in HDL-C
(p <0.001), while the other parameters did not change significantly.

Table 1

Effect of SBJ consumption on lipid profile in females

aged 40 to 49 years (n = 12) aged 50 to 61 years (n =19)
Parameter Baseline | Week 8 | p-value | Baseline | Week8 | p-value
T-C 5.78+0.71 5.77+0.84 | >0.05 6.49+1.07 | 6.45+1.06 | >0.05
(mmol.L")
HDL-C 3.72+0.73 |3.56+091 | >0.05 1,70+ 024 | 1.82+0.27 | <0.001
(mmol.L")
LDL-C 1.67+020 | 1.78+034 | >0.05 391+1.32 | 3.38+0.58 | <0.05
(mmol.L'")
TG 0.85+0.19 | 0.95+0.40 | >0.05 1.29+0.70 | 1.27+0.69 | >0.05
(mmol.L")

Data are expressed as average + standard deviation (SD),; SBJ, sea buckthorn juice; T-
C, total cholesterol; HDL-C, high density cholesterol; LDL-C, low density cholesterol;
TG, triglycerides

Eccleston et al. (2002) found that SBJ with a flavonoid concentration of 1180 mg.L
! had protective properties against hypertension and coronary heart disease. The results
of a study with 229 volunteers consuming 28 g of sea buckthorn berries for 3 months
indicated increased blood concentrations of quercetin and isohamnetin, but consumption
of sea buckthorn berries did not affect T-C, LDL-C, HDL-C and TG (Larmo et al., 2009).

In the older age group of women with hypercholesterolemia, we found several
significant favorable changes in nutritional and health parameters as indicators of
cardiovascular risks.

Conclusion. The obtained results support the hypothesis that the daily consumption of
SBJ could contribute to the beneficial effects of reducing the risk of cardiovascular
diseases, such as the reduction of LDL-C, and the increase of HDL-C. Significant
favorable changes in selected nutritional and health parameters, several markers of
cardiovascular disease and prevention, were observed in the older age group of women
with hypercholesterolemia. However, longer studies with a larger number of volunteers
are needed to more thoroughly investigate the consumption of SBJ in the prevention of
cardiovascular diseases.
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[lanoanosa H.B., kanaunar ¢papm. Hayk
JIbBiBCHKMI HaIllOHATBHUN MeAMYHUMA yHIBepcuTeT iMeHi Jlanwmna ["amumpkoro, JIbBiB,
VYkpaina

®APMAKOTHOCTUYHE JOCJILIKEHHSI JIMCTKIB ABPHUKOCY
3BUYAMHOI O

KurouoBi cioBa: abpukoc 3Buuaitnuii (Armeniaca vulgaris Lam.), nucTku abpukocy
3BUYAITHOT0, MAKPOCKOTIYHI O3HaKH, OioyioriuHo aktuBHI pedoBunu (BAP), JlepxaBHa
dapmaxomnes Ykpainu (AP V) 2.0

OcobnuBe MicIie B apceHalli IIKapchbKHUX 3ac001B 3aiiMa0OTh IIIOOATIIHI POCIHHU
Ta mpenapatu 3 HuX. Jlo IMI0IEHHOTO pallioHy Xap4yyBaHHS JIIOJCH BXOIATh PPYKTH Ta
SATOJIH, SIK1 BIAITPAIOTh BAXKJIMBY POJIb y MONEPEIKEHH] 3aXBOPIOBaHb, a OTXKE, CHPUSIOTh
MIPOJIOBKEHHIO KUTTSA. Jlo TaKUX POCIMH HaJIeKaTh aOPUKOC 3BUYANHHM, 3aCTOCYBaHHS
SIKOTO B MEIUIIMHI BXKE Mae 0araroBikoBy ictopito. ILmin abpukoca BUKOPUCTOBYETHCS
JUI  JIIKyBaHHS PI3HOMAHITHMX 3aXBOPIOBaHb, a caMe€ SK KapO3HWKYIOUHH,
AQHTUCENITUYHUN, TPOTU3aNaIbHUN, OAKTEPUIIUAHMI 3aci0, HACIHHS - JUIS OJIep KaHHS
IIIHHO1 )KUPHOT 0111, SIKa 3aCTOCOBYETHCS B MEIUIIMHI 1 KOCMETOJIOT1i. BiojoriuHo akTHBHI1
CIIONyKH a0pukocy 3BUYaiftHOro (Armeniaca vulgaris Lam.) € mnepcrneKTUBHUMHU
CTHOJYKaMH ISl TOJAIBIINX JOCHIDKEHb 3aBISKU iX BaKIMBHM (DapMaKoIOTiYHUM
BJIACTUBOCTSM, OCOOMMBO mpoTHpakoBuM [4,7-9].  HeoOximHICTh KOMIUIEKCHOTO
BUKOPUCTAHHS CHPOBHUHU Ta HASIBHICTh JOCTATHHOT CHPOBHUHHOT 0a3H MOSICHIOE HAYKOBHIA
1HTepec A0 Li€l JiKapChKOT pOCIMHU. Y 3B'SI3KY 3 IIUM € aKTyaJbHUM BUBUYEHHS XIMIYHOTO
CKJIay 010J7I0T1YHO aKTUBHUX PEUOBHH JIUCTSI a0pUKOCa 3BUYAHHOTO, KYJIbTHBOBAHOTO B
VYkpaiHi, 10 BiIKpHBAa€ HOBI MEPCIEKTUBHU 11010 MAaHOYTHIX HANPSAMKIB JOCITIIKEHb 3
METOIO BIIPOBA/KEHHS Y MEIMYHY MPAKTUKY TSI pO3POOKH JIIKAPCHKHUX 3aCO01B.

B Vkpaini aximiMatuzoBano Bceoro 4 Buau poay AOpuxoc (Armeniaca Lam.):
Armeniaca vulgaris, A. mandshurica, A. sibirica, A. dasycarpa, 3 sSkux HaHOLIBIION
NOMYJISIPHOCTI ~ 3a3HaB aOpWKOC 3BUYaHMII — Armeniaca vulgaris, sKuil MIHUPOKO
KyJBTUBYETHCS Ha BCii Teputopii [4].

O0’exTaMu TOCHTIKEHb OyJia JTikapchKa pOCIMHHA CHPOBHHA — JIUCTKU a0pUKOCY
3BHUAtHOTO, 3arotToBiieHi y boraniunomy cany JIbBiIBCHKOTO HalliOHAJILHOTO METUYHOTO
yHiBepcuTeTy iMeHi Jlanuna ["anmumbkoro micas UBITIHHSA pociauHH, y TpaBHi 2023 p.,
KOJIM BOHU TOBHICTIO chopmyBanucs. OOpuBaiIM JTUCTKU BPYYHY, 100pe PO3BUHYTI, 3
YEepEIIKOM.

[Ticns 3aroTiBii IUCTKIB POBOJMIIN 1X IEPBUHHY OOpOOKY: OUUIIIEHHS CHPOBUHH
BiJl HEMOTPIOHMX, MOMHJIKOBO 310paHUX YaCTUH MPOAYKTUBHOI POCIHHH (TLJIOYOK,
BIJII[BITUX KBITOK TOIMIO); BUAAJICHHS Ne(eKTHUX (THUIUX, TUTICHABUINX, YITKOIKEHUX
KOMaxaMu, IIKIJHUKaMH) JIUCTKIB POCJIMH; OYMINCHHS CHPOBWUHU BijJ] OpraHIYHUX Ta
MiHepanbHUX AoMimoK. [licis nepBuHHOI 00pOOKH 3IiMICHIOBANM CYIIiIHHS JHCTKIB Y
MPUPOJHUX YMOBAX IMOBITPSAHO-TIHEOBUM criocoOom. [licis 3akiHUeHHS Tpolecy
cymrinag 1 npuseneHas JIPC no crangapTHOTO CTaHy, BU3HAYajiM BTPATy B Maci MpH
BHUCYIITyBaHHI OTPUMAaHHX JIMCTKIB aOpUKOCY, BAKOPUCTOBYIOUH po3/in 2.2.32 JId YV 2.0
[2]. Byno BcraHOBIEHO, IO BTpaTa B Maci NMpH BUCYILIyBaHHI nociimkyBanoi JIPC —
JUCTKIB abpuKocy 3BU4aiftHoro ctanosuna 13,0 %.

Jnst po3poOKHU XxapakTepucTHK TOToKHOCTI JIPC HaMu BUBYEHO 30BHIIIHI O3HAKH
3arOTOBJICHUX 1 BUCYIICHUX JIUCTKIB aOpPHUKOCY 3BUYAWHOTO, SIKUH KYJIbTHUBYETHCS Yy
ooraniynomy caxy JIHMY imeni [lanuna ["anuibkoro, i BCTaHOBJICHI A1arHOCTUYHI
O3HAaKH s ieHTUdiKaIlli TaHOTO BUY CHPOBUHH.

MakpocKOmiyH1i aHaji3 JOCHIKYBAHOI JIIKAPCHKOI POCIMHHOI CHPOBUHH
MIPOBOJIMIIM 32 3arajJbHONMPUUHATUMHU MeTonukamu [5,6]. Ilpum mpomy Bim3Havamu
MaKpOCKOIIYHI (30BHIIIHI) O3HAKM CHUPOBUHH, BU3HAYaIM pO3MIpM CHPOBHHU Ta
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OpTraHOJIENITUYHI BIACTUBOCTI (KOJip, 3amax, CMakx).

B pesyapraTri HamMu Oynau BCTAHOBJIEHI HACTYMHI MaKpPOCKOIIYHI O3HAKH
JMOCTiKYBaHOT CHPOBUHM: IIUII JMCTKH, IMPOCTi, TOHKi, T'OJli, OBAJIbHOI, OKPYIJIOI,
OKPYTJI0-0BaJIbHOI, SIHIENoNi0HO-0KPYTJIOi (OpPMH, TPHU OCHOBI KIWHOMOJIOHI, Ha
BEPXIiBIIi TOCTPi, BIATATHYTI, IO Kparo ApiOHO3y0UaCTi, )KMIKYBAaHHS IEPHUCTE, TOBEPXHS
JUCTKIB TJaJika, MaToBa, 3BEpPXY 3€J€HOro, 3HHM3y — CIpYBaTO-3€JIEHOTO KOJIbOPY,
3aBIoBXKU 3,1-8,8 cM, 3aBmmpuIky mupuHa 2,6-5,5 cM, 4epemok 3aBIOBKKH 2-4 cM,
3amax ciaaOKui, CMakK TipKyBaTHM.

Buie BkazaHi MakpOCKOMNIYHI O3HAKW HEOOXiAHI HE TUIBKW s iAeHTH(IKAIil
CHPOBHHHM, a TaKOX JUII PO3pOOKM KpUTEpiiB CTaHIApTU3aLii JIMCTKIB abpHKOCy
3BUYAIHOTO.

BuBYeHHS SKICHOTO XIMIYHOTO CKJIaAy 010JI0T1YHO aKTUBHHUX PEUYOBHH y JIMCTKAX
a0pHUKOCY 3BHYAWHOTO MPOBOAWIN 3 BUKOPUCTAHHSM 3arajlbHONMPUHHATHX pPEaKIlii
inentudikanii BAP y pocaunHil cupoBUHI y BOJHHX 1 ciupTOBUX BUTsDKKaX 3 JIPC [5,6].

B pe3ynbrari 3a mormomororo peakiiiii iteHTudikamii y J0CTiKyBaHUX JTUCTKAX
abpukocy 3BHYAiHOrO OyNIM BHSBIICHI IONICaXapuad, BUIBHI LYKpHU (MOHOLYKpH),
TPUTEPIICHOB] CamnoHiIHK, (EHOIBHI CHOJNYKH ((EHONOrTKO3UIM, (EHOIOKHCIOTH),
AHTOIIIaHU, KOHJICHCOBaHI JyOWIbHI PEUOBUHH, arfliKOHU Ta TTIKO3UIU (JIaBOHOIIB, 1110
BIJINOBIJIa€ JIITEPATypHUM JAaHUM CTOCOBHO BMICTY OCHOBHHX TPYII JIIOUYHUX PEYOBHH Y
JHUCTKaxX abpuKocy 3BuvaitHoro [4,7-9].

VY nmocnipKkyBaHHUX JIMCTKaX aOpUKOCY 3BUYAHOTO BU3HAYAIW KIJTbKICHHH BMICT
010JI0T1YHO aKTUBHHUX PEYOBHH, SIKi 32 JAHWMH Cy4acHOI JIiTepaTypu IMPUBEPTAIOTH BCE
OLTBITY yBary HayKOBIIIB CBITY 1 3/1aTHI 3a0e3nedyBat (DapMakoJIOTi4HI BJIACTHBOCTI
CHUPOBHHH.

3rilHO  JTEpaTypHUX JTaHHUX JUCTKH a0pUKOCY 3BHYAWHOTO MICTSITh
T'1IPOKCUKOPUYHI KUCIIOTH (XJIOPOT€HOBA, KABOBA, #-KyMapoBa, (pepysioBa TOIO) Ta iHII
(dbeHONMbHI CHOJIYKH, $KI 3yYMOBIIOIOTH iX (apmakosioriuny niro [4,7,8]. Tomy y
JOCIIJKYBAaHUX JIUCTKAaX aO0pUKOCY 3BHYAHHOIO BU3HAYAIM KIUTBKICHHUM BMICT CyMH
TIAPOKCUKOPUYHUX KHUCIOT CHEKTPO(HOTOMETPUYHUM METOJOM B IEpEepaxyHKy Ha
XJIOPOTE€HOBY KHCJIOTY TNpH JOBXMHI XBWii 325 HM [1]. B pe3ymbraTi KinbKiCHOTO
BHU3HAUEHHSI OYJIO BCTAHOBJIEHO, IO y JAOCIIKYBaHUX JINCTKAX aOpUKOCY 3BUYAHHOTO
BMICT CyMHU TiJJPOKCUKOPHUYHUX KHCJIOT y TEpepaxyHKy Ha XJIOPOTE€HOBY KHCIOTY
cranoBuTsh 3,19 + 0,03 %.

Jluctku abpuKOCy 3BUYAITHOTO MICTHTH MOJIiCaXapuay 3T1IHO JaHHUX JITepaTypu
1 pe3yabTaTiB MPOBEICHUX HAMH SKICHUX peakiii (BUSABIECHO momicaxapuau). Tomy y
JOCIIJKYBAaHUX JIUCTKAaX aOpUKOCY 3BHYAHHOIO BU3HAYAIM KIUTBKICHHUM BMICT CyMH
nomcaxapuaiB  3a meroaukow JId YV 2.0 (monorpadis «IlogopokHUKAa BEITHMKOTO
JHCTS», cTop.425) MeTooM rpaBimerpii [3]. B pe3ynbrarti KilbKicHOT0 BU3HAUEHHS OYI10
BCTAHOBJICHO, III0 BMICT CyMH TIOJIiCaxapuIiB y IOCITI/DKYBAaHUX JHCTKaXx aOpUKOCy
3BUYanHoro ctanosuthk 8,30 = 0,15 %.

B pesynapraTi BuUBUeHHs skicHOro ckmamy BAP 3a pomomororo peakiiit
imeHTudikanii Oys0 BCTaHOBIIEHO, IO JOCIHIIKYBaHI JHCTKH aOpUKOCY 3BUYAIHOTO
MICTATHh TJIKO3UIAM Ta ariikoHW (IaHOIAIB, IO BIAMOBITAE JITEPATYPHUM TaHUM
CTOCOBHO BMICTy ()JIaBOHOI/IIB y JHMCTKax aOpukocy (kemmndepos, KBepLEeTHH, PyTHH,
rinepo3u],, KBEpUUTPHUH; JIOTECONIH 1 amireHiH, anrtorianu) [4,7,8]. ToMmy KinbKicHE
BU3HAYEHHS BMICTY CyMH (pJTaBOHOI/IB Y JOCHI)KYBaHUX JTUCTKaX aOPUKOCY 3BUYAHOTO
MIPOBOJIAIIN CHIEKTPOGOTOMETPUIHUM METOAOM 3a (hapMaKOMEHHOI0 METOAUKOIO [6] y
nepepaxyHKy Ha KBepLEeTHH. B pe3ynbTaTi KUIbKICHOTO BU3HaU€HHs OyJI0 BCTAaHOBJICHO,
0 BMICT CyMH (DJIaBOHOIZIB y JOCHIIKYyBaHUX JUCTKaX aOpUKOCY 3BUYANHOTO Y
nepepaxyHKy Ha kBepueTuH ctaHoButh 0,68 + 0,06 %.

OTpumaHni pe3yabTaTH MAaKPOCKOIIIYHOTO aHaJIi3y JIUCTKIB aOpHUKOCY 3BUYAITHOTO,
KUTBKICHOTO BH3HaueHHS BMicTy BAP MoXyTh OyTH BUKOpPUCTaHI JUISL pPO3POOKH
KpUTEPIiB CTaHIapTU3AIIIT TOCTIKYBAaHOTO BHIY CHPOBHHHU.
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OTtxe, nUCTKH aOpHKOCY 3BMYANHOTO, KyJIBTUBOBAHOTO B YKpaiHi, 3aBIsSKU
BMICTY OCHOBHHMX Tpyn OIOJOTIYHO aKTUBHUX CIHONYK ((pEHOJBHUX CIOJYK,
noJricaxapuaiB, (pIaBOHOIIB) € IEPCIIEKTHBHOIO CUPOBUHOIO JTsI TIOJATBIIIOTO BUBYCHHS
1 po3poOku cydacHuX MeToAiB cranmaptu3aiii miei JIPC 3 meToro BIpoBamKeHHS Y
MEINYHY MPAKTUKY K POCIMHHE JKEPEeno JUIs OTPUMAaHHS JIKapChKUX 3aco0iB 3
MOTEHIIIHHOIO aHTHOKCHIAHTHOIO (OMOCEPEIKOBAHOIO €0, MO0 3HIKYE HMOBIPHICTH
3aXBOPIOBaHb Ha pPakK) aKTUBHICTIO.
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PE3IOME

BUKOPUCTAHHS EKCTPAKTIB EXIHALEI YPMYPOBOI ANA KOHTPOMIO LWKIQHWUKIB CINbChb-
KOroCrnoaAPCbKUX KYJIbTYP lanywiko I. A., Mocnenos C. B.

OujiHeHo noTeHLjan exkcTpakTIB exiHavei NypnypoBoi sk bionecTuumay. Y3aranbHeHi ekcnepuMeHTanbHi
AaHi, WO cBigYaTh NPO eheKTUBHICTb EKCTPaKIB MPOTYW LUMPOKOTO CNEKTPY LKigHWKiB. OTpumaHi pesynb-
TaTV BiOKPUBAKOTb NEPCNEKTVBY AN PO3POOKM HOBMX, EKOMOMYHO YNCTUX 3ac0BiB 3axXUCTy POCAMH Ha
OCHOBI exiHaLei.

PErYNALIA NOCIBHUX AKOCTEN HACIHHSA EXIHALEEI BNIAOI (ECHINACEA PALLIDA (NUTT.)
NUTT.) 3esekano €.0., MNocnenos C.B.

HaBogaTbcs pe3ynbTaTi ekcnepuMeHTanbHX AoCHimkeHb BinuBy ribepenosoi kucnot (MK) Ha nocieHi
sKocTi exiHauei bnigoi (Echinacea pallida). BctaHoBneHo, Wo onTumarbHi pesynbtatit Bynu gocarHyTi
BHacnigok 06pobku K B koHueHTpauji 0,01 % Brpogosx 48 roauH.

MPOCTUA EGEKTUBHUA METO[, PO3MHOXEHHSI VERBENA TRIPHILLA L'HER. B YMOBAX
MONAOBMU KucHuuan J1.1M., BapaHosa H. B.

JocnimkeHHs npucBsaYeHi ineHTUdikaLii HaeeKTUBHILLMX, HAUMPOCTILLNX METOAIB PO3MHOXEHHS BULY
Verbena triphylla L'Hér. HoBuin MeTog caHalyji, 30aTHUiA OTpUMaTK Big Manoi KinbKOCTi BEreTyumx poc-
NWH Yy XONOAHMI NepioA, 3a KOPOTKMI Nepiof, BENUKOT KiNbKOCTi YKOPIHEHWX, 300POBUX, HEOPOTUX KUB-
LiB.

NIKAPCbKI POCJTUHU - MONWT | NEPCNEKTUBU BUPOLLYBAHHA Kiuirita O.0., Linbpo t0.A.

B YkpaiHi BMpOLLyBaHHS NiKapCbkuX POCAMH Mae nepcnektuan po3sutky. 3 2022 no 2023 p. NociBHi
nnowi nig HumK 3pocnm 3 9,8 fo 12,6 Tic. ra. 3a yMOBM rapHOro BpOXato 3 rektapa Nikapcbkux Tpas
MOXHa OTpumaTh goxig, skui carae 20 Tuc. gonapie, wo y 10—30 pasie nepeBuLLye SOXIA Bif BUPOLLY-
BaHHs niweHuui. OpHak, Ansa ycnilwHOro BedeHHs Lboro arpobisHecy, NoTpibHI 3HaHHS 0cobnmMBoCTEN
arpoTeXHikW BUPOLLYBaHHS Ta PO3YMiHHS CrieLndikin MapKeTUHry 30yTy.

XAPAKTEPUCTUKA KONEKLIMHUX MBPUOHUX 3PA3KIB M’SATU MEPLIEBOI Konocosuy M.M., Ko-
nocosuy H.P.

lMpencTaBneHi pe3ynbTaTy OLiHKM KONEKLiAHWX ribpuaHuMX 3paskie M'ATu nepLeBoi 3a napameTpamm npo-
BYKTUBHOCTI, GIOMETPUYHMX MOKA3HWKIB Ta CTINKOCTI 4O LWKIGHMKIB | XBOPOD.

CYCLAMEN PERSICUM IXXEPENO LIHHOI NIKAPCbKOi CUPOBWHM Kopinosa H.A., LLieBueHko
T

B poboTi HaBegeHi pesynbTaTi BMBYEHHS OCODNMBOCTEN PO3MHOXEHHS i BupoLlyBaHHs Cyclamen
persicum B ropLUEYHii KynbTypi ANs OTPUMAHHS NiKapCbKOi POCAMHHOI CUpoBUHYU — Tubera Cyclaminis.

PRUNUS DULCIS (MILL.) D.A.WEBB. VAR. AMARA B YMOBAX XOPOIIbCbKOIo BOTAHIYHOIO
CALY Kpacoscbkuit B.B., YepHsk T.B., Wkypa T.B.

lMokasaHo ocobnusocTi kKynbTypu Prunus dulcis (Mill.) D.A.Webb var. amara B ymoBax XoponbCbkoro
BoTaHiyHOro cagy. Y npoueci iHTPOAYKLiHX SOCHIAKEHb BUSIBNIEHO Ta ONUCAHO 03HaK 3paska, Ha SKui
BWOAHO BCTAHOBIIEHOrO 3pas3ka CBigoLTBO. [pn CTBOpeHHi konekuii P. dulcis var. dulcis sk nigweny Bu-
KOPWCTaHO CisHLi BUSIBNIEHOTO 3pa3ka.

BMNNUB ArPOEKOJIONYHUX YUHHUKIB HA MPOPOCTAHHA HACIHHA NPEOCTABHUKIB POY
CENTAUREA Oninko B.B., MNocnenos I.C., MNocnenos C.B.

Y3aranbHeHi peaynbTaTti A0CigXeHb LOAO BNAVBY TEMMepaTypy Ta OCBITNIEHOCTI B KOHTEKCTI yMOB Ce-
pefoBuLLia Ha NpopocTaHHs HaciHHS Bugie poay Centaurea: Centaurea solstitalis, Centaurea jacea,
Centaurea scabiosa, Centaurea diffusa, Centaurea cyanus, Centaurea depressa, Centaurea repens.
BcTaHoBneHo, Wwo onTumarsHi TemnepaTypu 3HaxogaTees B Mexax 15-30 °C i sanexats Big NpupogHOro
apeany BugiB.

AEAKI BIOEKOJIOrI4YHI OCOBJIMBOCTI PYROLA ROTUNDIFOLIA L. Onyk J1.11., Tnywierko J1.A.
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P. rotundifolia, Mae W1poKuiA Aiana3oH TONepPaHTHOCTI 40 pH rpyHTOBOrO po3unHy, baratcTea rpyHTy Ta
OCBITNEHOCTI. Pasom 3 TUM, NPOSIBAISIE YyTAMBICTb 4O 3BONOXEHHS | aepaulii IpyHTY, HasBHOCTI cuMbio-
TUYHUX rPUBIB | MEXaHIYHOTO NOLIKOZKEHHS.

BMNNWUB NEPEANOCIBHOI OEPOEKU HACIHHA KOMMO3MLIAMU METABONIYHO AKTUBHUX
CNonyKk HA AKTUBHICTb KATAIA3W TA ACKOPBEATNEPOKCUOA3WN B EKCTPAKTAX 3 HA-
CIHHA BA3UNIKA Ocunuyk P. M. Kyumenko O. b.

OcHoBHa mMeTa LibOro AOCMKEHHS nonsarana B 4OCIMKEHHI aKTUBHOCTI kaTanasu Ta ackopbaTnepokcu-
[as3n y eKkCTpakTax i3 HaCiHHA 6asunika, Lo roTyBanmch i3 HaCiHHS, Lo Bynu 3ibpaHi 3 pocnuH, ski nepes
nocisom 6ynu o6pobneHi komno3nuaMu MeTaboniyHo akTUBHUX cnonyk. [o LMX KOMMNEKCIB BXOAWTb
BiTaMiH E, meTioHiH, MgSO4, napaokcubeHsoiHa kucnota i ybixiHoH-10. B Hawwomy gocnimkeHHi npoae-
MOHCTPOBAHO, L0 HaWBMLLMIA PiBEHb aKTUBHOCTI KaTanasn B eKCTpaKkTi i3 HaciHHS 6a3sunika cnocTepira-
€TbCA B rpyni 2 3a nepeanocisHoi 06pobku HaciHHs komno3uuieto ENIMMg. HatomicTb, HanBuLwmiA piBeHb
aKTMBHOCTI ackopbaTnepokcuaasn B eKCTpakTi 3 HaciHHs Ba3sunika cnocTepiraeTbes B rpyni 1 3a nepes-
nociBHoi 06pobku HaciHHs komnoauuieto EMNM. Takuin pesynbtaT moxe GyTn NOB'SA3aHWA 3 BNAcTMBOC-
TAMW CKNaAoBKX KOMMOHEHTIB AOCIMKyBaHUX KOMMNO3MLi MeTaboniyHO akTUBHKX CMOMYK Ta TUM dhak-
TOM, LLO KaTanasa € TepmonabinbHM pepmMeHToM, a ackopbaTnepokcnaasa - TEPMOCTIAKUM.

AFPOEKONOrIYHI NEPCNEKTUBU BUPOLLYBAHHA MALVA VERTICILLATA L. 3 YPAXYBAH-
HAM 3MIH KNIMATY Manyenko K.C.

fBuILa NOCYXM € HaMBaXMMBILLUM (PAKTOPOM, KU BU3HAYAE [iana3oH MOTEHLIMHOMO NPOCTOPOBOro
apeany M. verticillata. B pe3ynbTati MapriHanbHi 3apa3 TepuTopii NepeTBOpsATLCS Ha LEHTP NOLWMPEHHS
Buay. Pe3ynbTaTi MOAENOBaHHS BKa3ylOTb Ha Te, L0 BHACMIAOK 3MiH KniMaTy BXe y Hanbnmx4mi nep-
CMEeKTWBI NPUPOZHMI apearn BWUZY BTPATUTb CBOE 3HAYEHHS 4N1S NIATPUMAHHS iCHyBaHHS BUOY, TaK SK
KNiMaTUYHi YMOBM XMTTS B HBOMY CTaHyTb Ayxe Hecnpustivaumm ansa M. verticillata.

CHENOPODIUM ALBUM L. B ArPOLIEHO3AX NIBOBEPEXHOIO NICOCTENY KUIBLLIMHM Mituyk
0.0., Kycroscbka A.B.

HocnimkeHo nikapcbki BnactmeocTi Chenopodium album Ta 0coBnMBOCTI PO3NOBCIOMKEHHS LIbOTO
Oyp’sHy B arpoueHo3sax JlisobepexHoro Jlicocteny KniBmHu.

MOCIBHI AKOCTI HACIHHA COPTIB FOPOLLKY NMOCIBHOI O Mocnenosa I'.A., BoasHuk O.B., Moc-
nenos C.B.

HaBegeHi pesynbTati MOHITOPWHIOBMX LOCMigXEHb MOCIBHWUX SKOCTEM HACIHHS TOPOLLKY MOCIBHOMO
coprie Apocnaea, binokeiTkoBa, Bopckna, JitaBa, ibpuaHa. BctaHoBNEHO, L0 NabopaTopHa CXOXiCTb
craHoBuna 87-94 % 3anexHo Big poky Ta copTy. PiToekcnepT3a HaciHHS [0O3BONMMIA BCTAHOBUTH, LUO
piBeHb koHTamiHayji cknagas 11,0-23,3 %, nepeBaxHO CanpodiTHUMKM Ta Mapa3UTUYHUMK MIKPOOP-
raHiamamu.

NEPCMEKTWBM KPANMIMHHOI O 3POLLEHHS ANTEI NIKAPCBKOI (Althaea officinalis L.) B NIBO-
BEPEXXHOMY NICOCTEMI YKPAIHW MpuseaeHiok H.B., Tpybka B.A., Mpuseaeniok T.B.

lMpoBeaeHo LOCHIMKEHHS i3 BUSHAYEHHS BMUBY Pi3HMX PiBHIB NepeanonuBHOI BOMOMOCTi IPYHTY Ha Npo-
BYKTWBHICTb anTei nikapcbkoi. BcTaHOBNEHO, WO NiATPUMaHHS BOMOrocTi rpyHTy Ha piHi 80 % HB 3a
AO0MOMOTOH KPaNfMHHOTO 3POLLEHHS € ONTUMArbHO 115 OTPUMAaHHS BUCOKOT YPOXAMHOCTI KOPEHIB an-
Tel Nikapcbkoi. B LbOMy BapiaHTi Ha nociBax Apyroro poky BereTawii oTpumanu 4,96 T/ra Cyxux KOpeHiB.
HainsuLly npoaykTusHicTb cyxoi Tpasw antei 10,13 T/ra Ta cyxoro nucta 2,55 T/ra, Byno oTpumaHo y
BapiaHTi 3a nigTpuMaHHs Haneuwoi sororocTi rpyHTy 90 % HB cepepn gocnimkyBaHux BapiaHTiB.

BIOJIOr0-MOP®OJIOr4HI OCOBJIMBOCTI POCJIUH POLIY MENTHA L. 3A IHTPOAYKLII B YMO-
BAX KMIBCbKOI OBJIACTI PaxmeTtoB [., bonaapuyk O., KoeTyH-BogsHuupbka C., Paxmetosa C.

Y cTartTi HaBegeHo 6ionoro-MopdonorivHi 0coBIMBOCTI IHTPOAYKOBaHWX pocnuH pogy Mentha L. 3ane-
XHO Bifg, BUAY Ta chopmu. [NpoaeMOHCTPOBAHO, LU0 HASBHICTb Ta XapakTep OMyLUEHHS Y POCIIMH € NPOSIBOM
IXHBOT peaKLii Ha YMOBM [OBKINNSA. B CNeKOTHi pokW 3 HU3bKUM piBHEM OnadiB BRITKY ONYLIEHHS B poC-
NINHN BUKOHYE 3aXMCHY POfb: PErymnioe BTpaTy BOMOM Ta ONTUMIsye disionoriyHi qyHKLii, Wo cnpuse
YTBOPEHHIO KUTTE3AATHOMO HAaCIHHS.
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®OPMYBAHHSA rOCNOAAPCBHKO LIIHHUX NOKA3HWUKIB YABEPA CAQOBOIO B YMOBAX LIEH-
TPANBHOIO NICOCTENY CeupeHko A.B.

Llinrio 4aHoro AoCnimKeHHs € BUSBNEHHs 0coBnmMBOCTEN (POPMYBaHHS rOCMOAAPCHKO LiiHHWX NOKa3HKIB
yabepa cagoBOro B yMOBaX LEHTpanbHOro ficocteny. BusieneHo, Lo MakcuManbHi NokasHUKM MacoBoi
yacTku edpipHoi onii 3achikcoBaHO y POCINH 3 NPUPOAHUM 3BONOXKEHHSIM.

MEPCMNEKTUBU BUKOPUCTAHHSA NPEMAPATIB HA OCHOBI BAKTEPIA BACILLUS SUBTILIS Y
NIKAPCbKOMY POCIUHHWULTBI Titapexko O. B., Manywko I. A.

Y Te3ax onucaHo kopucHi BnactueocTi B. subtilis. Onucyetbes 3actocyBaHHS GakTepin y nikapcbkomy
POCAMHHULTBI, 30Kpema, Ti BUKOpUCTaHHS y BMpoOHUUTBI Giogobpus Ta Gionectuumais ans 3axucty
nikapcbkux pocnuH. Po3rnaaanTbCs NepCnekTUBY BUKOPUCTaHHS npenapartis, Lo MicTatb B. subtilis, B
YkpaiHi.

AEAKI BIOMOP®ONOr4YHI OCOBNUBOCTI SAMBUCUS NIGRA L. B CYYACHUX YMOBAX NIBO-
BEPEXHOIO JICOCTENY denpko P.M

lMpoBeaeHo JoCnimKEHHS, LLOAO BUBYEHHS BiomopdhonoriyHnx ocobnneocTen po3suTky Sambucus nigra
B YMOBax HabrnmxeHux o npupoaHux y JlisobepexHomy nicocteny BcTaHOBNEHO 3HWXEHHS NOCYXOCTii-
KoCTi BIAZY, SIK DaKTOP, LLO B NOAAbLIOMY HEraTUBHO BMNNWUBAE HA BETETATUBHY | reHepaTUBHY 3aTHICTb
POCAMH Ta 3HWKEHHS NPOAYKTUBHOCTI NIOAIB.

HOBI PEFYNATOPU POCTY POCITUH COPIrO HA OCHOBI CUHTETUYHUX A3ATETEPOLIUKIIY-
HUX CNONYK, NOXIAHUX MIPUMIAWNHY Liuraxkosa B.A., Avapycesud A.B., Koniy B.M., Bonowyk |.B.,
ConomsHHui P.M., MoninbHiveHko C.B., Minbo C.I"., Bposapeub B.C.

BrBYeHO perynaTopHuin BNVB CUHTETUYHUX a3areTepOLMKNIYHMX CNIOMYK, MOXIGHWX MipUMIgMHY Ha picT
Ta PO3BMTOK POCIUH COPro NPOTArOM Nepiofy BereTauii.

BHECOK B IHTPOAYKLIKO HOBUX BUAIB NIKAPCbKNX AUCTPOBUX B HALIIOHANIBHOMY BO-
TAHIYHOMY CALlY PECMYBIIKKU MOJIAOBA YokopnaH H.

Y cTaTTi NpeAcTaBneHo nonepeaHi pesynbTati IHTPOAYKLil 11 HOBUX TaKCOHIB MiKapCbKWUX anCTpOBUX
(Asteraceae), OTpUMaHWX 3aBOSKM MiKHApPOAHOMY HaciHHEBOMY 06MiHy (Index Seminum). Jeski Buau
(Ageratina aromatica, Anacyclus pyrethrum, Chamaemelum nobile) oLiHIOOTECS SK NEPCNEKTVBHI Ta
cTabinbHi B KynbTypi 3 NEPCNEKTUBOI BUKOPUCTAHHS B EKOHOMIYHOMY CEKTOPI.

IHTPOAYKLISA HELENIUM AROMATICUM (HOOK.) L. H. BAILEY B YMOBAX [JOCIIAHOI CTAHL|i
NIKAPCbKWUX POCIIWH IAN HAAH LLesuenko T.J1.

HaBegeHo fgaHi iHTPOAYKLiiHWX QOCTiMKEHb reneHiymy 3anallHoro B ymosax [locnigHoi ctaHuii ni-
kapcbkix pocnuH |IAMN HAAH. BcTaHoBNEHO €cnocobu po3MHOXEHHS BUAY Ta CTIKICTb A0 abioTU4HNX
YWHHMKIB MPY BUPOLLYBaHI.

BWBYEHHA OUHAMIKW HATPOMADDKEHHSA AIK0YUX PEYOBUH B POCNUHHIA CUPOBUHI T'E-
PAHI POBEPTA BeHsens 1.J1.

B pesynbTati 4OCNIHKEHHS BUBYEHO AWNHAMIKY HAKOMMYEHHS AYBUNbHUX PEYOBMH, (hIaBOHOIAIB, rigpOK-
CMKOPUYHMX KMCIIOT Ta CyMM (heHOMBHMX CroMyK y Tpasi repaHi PobepTa B 3anexHoCTi Big (asu Bereta-
Lii pocnuHu. BCTaHOBMEHI onTUMarbHi TEPMiHK 3aroTiBi POCIIMHHOT CUPOBMHY B 3aXiGHOMY PerioHi Yk-
paiHu.

YHIBEPCAJIbHE BUKOPUCTAHHA M'ATU BepHagetTa Bexbs, AHxenika Ypam-[ynex

3aBasky CBOIW yHIBEpCaAnbHOCTI M'SiTa € OAHIEN0 3 HAWGABHILLMX POCIUH, LLO BUKOPUCTOBYIOTHCA NO4M-
HOK0. 3 JaBHiX Yacis BOHa npuBepTana ysary CBOiM1 CMakoBUMU Ta apOMaTUYHUMU SKOCTAMU, @ 3 YACOM
i nikyanbHUMM BRacTMBOCTAMI. M'STY BUKOPUCTOBYIOT Y BaraThox ranyasx npomucnosocTi. fi 0co6-
NMBE EKOHOMIYHE 3HAYEHHS 3yMOBIIEHE BMICTOM eqipHOI Ofii, OCHOBHUM KOMMOHEHTOM SKOi € MEHTOT,
SIKWN TaKOX BUKOPUCTOBYETLCA Y 3acobax ririeHn NOPOXHMHM poTa, hapMaLeBTUL, KOCMETULi Ta xap-
4oBMX MpogykTax. MeTow Lboro fochimKeHHs Oyno BU3HAYMTM BUKOPUCTAHHS M'ATW, Ska 3a3Bu4ait
3ycTpivaeTbes gK AuMkopocna abo KynbTMBOBaHA POCAMHA. YMCMEHHI NnaHTauji Liei pocrmHm ceigyaTth
Nnpo il BUKOPUCTAHHS B Pi3HUX rany3sx NPOMUCIIOBOCTi 3aBAAKM YHiKanbHOMY XiMIYHOMY CKnagy Ta npo-
CTOTi BUPOLLYYBaHHS.
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MOMEPEAHE ®ITOXIMIMHE [OCNIAXEHHA MIKPO3ENEHI HELIANTHUS ANNUUS | BNNAB
MOro EKCTPAKTIB HA PSEUDOMONAS FLUORESCENS Haranis Bopobeup, lanuHa Asopcbka

B ekctpakTax MikposeneHi Helianthus annuus, sky Binbupanu Ha cTaii 4BOX CiM'SAONbHIX IMCTOYKIB Ta
[BOX CMpaBXHiX NIMCTOYKIB BUSIBNEHO LWMPOKMiA cnekTp BAP, a ekcTpaktu BurotoBneHi 3 60% BogHUM
€TaHOMIOM MoKa3arnm BUCOKY aHTMOaKTEpIHY akTUBHICTb Woao Pseudomonas fluorescens.

AHTUOKCUOAHTHA AKTUBHICTb M'AKOTI NSIOAIB CTAPUX | MICLEBMX COPTIB NEPLIIO
(CAPSICUM ANNUUM L.) 3 PETIOHIB CEPBII lNopuiHoBa Ceanadkosa B., Mawnaposcki A., Patpuosa
[LipamkoBa K.

PesynbTaTi nokasytoTb, WO cTapi Ta Micuyesi coptu Capsicum annuum € BaxnMBUMM DKepenamu
BionoriyHo akTUBHKX CMOMYK 3 LjiKaBUMIW 3HAYEHHSMU aHTUOKCUAAHTHOI aKTUBHOCTI B PI3HIX EKCTPaKTaX.
BOHM € reHeTUYHUMK pecypcamm He TifbKu 415 CenekLii, ane i Ans npakTMYHOMO BUKOPUCTaHHS B arpo-
NPOZOBONbYIN Ta (hapMaLeBTUYHI NPOMUCIOBOCTI.

AHTUOKCUOAHTHA AKTUBHICTb, 3ATANIbHWUIA BMICT MOMNI®EHONIB, ®NTABOHOIAIB, ®EHO-
NbHUX KACNOT TA NPUPOAHUX BAPBHUKIB Y OEAKUX NIKAPCbKUX POCITUHAX CITOBAY-
YNHU EBa Ianiwosa, Onbra purop'esa

MeToto JocnimKeHHs Byno BU3HAYEHHS aHTMOKCMAAHTHOI akTuBHOCTI (MeTog DPPH), BMmicTy nonice-
HoniB (3aranbHuX monigpeHoniB, naBOHOIAIB i (PEHOMbHWUX KUCMOT) Ta NPUPOAHWX BapBHWKIB (aH-
TOL|iaHiB, KAPOTMHOILIB) Y NiKAPCbKMX POCIMHAX, LU0 TPaauLiiHO BUKOPUCTOBYOTLCS B CrioBaubkii Pec-
nyéniyj.

AHTUOKCUOAHTHUA NOTEHLIAN MAKPOMILEETIB Kpynogboposa T., bapwreiH B., 3aiyeHko T.,
ladpcopos 0., Pawerta M.,

MeToto gocnimKkeHHs Byno OLiHUTY aHTUOKCUOAHTHWUIA NOTEHLian TPMALATM MaKPOMILETIB, Wob BuU3Ha-
YNTW BMAM TPUBIB 3 HAMBWLLOK AKTUBHICTIO MOIMWHAHHA BINbHWX pagukanis i HanbaraTwmm pisHo-
MaHITTAM MeTaboniTis.

AHTUBAKTEPIANIbHA AKTUBHICTb KOMEPLIMHOMO YOPHOIO YA Hartanis Kypraniok, Ma-
puHa Onpuwko, Mupocnasa MapuHtok, Onekcanap 'vpenko, Jliogmuna BytoH, ManuHa TkadeHko

Y UubOMy JOCMiMKEHHI BUBYanaca aHTubaKTepianbHa aKTUBHICTb HACTOIB KOMEPLIHOMO YOPHOrO Yaio
L1010 BUOPAHMX rPaMno3nTUBHUX | rpaMHEraTMBHUX GaKTepianbHUX WTaMiB, BKMoYatoumn Escherichia coli
(ATCC®25922™ | ATCC®35218™), Pseudomonas aeruginosa (ATCC®27853™), Enterococcus faecalis
(ATCC®51299™ | ATCC®29212™) i Staphylococcus aureus (ATCC®25923™). PesynbTtaTii nokasanu
cneumgiyHi ans WwWramy edekTy 3i CTaTUCTUYHO HE3HAYHUMI 3MIHAMW B 30HAX iHriByBaHHs Ans GinblwocTi
BakTepiit. MpuMiTHO, LLO 3MEHLLEHHS 30H iHriByBaHHs cnocTepiranocs ans E. coli, E. faecalis, P. aeru-
ginosa. Lli pe3ynbTaTy cBigyaTh Npo Te, Lo HAacTOi YOPHOro Yato MakTb PisHy aHTubakTepianbHy akTuB-
HICTb, Ha 5Ky, IMOBIPHO, BNIMBAOTb BigMIHHOCTI B YyTIIMBOCTI BakTepii i hiToxiMiyHuin cknag vato. Heob-
XigHi noganbLui AOCTIMKEHHS, Wo6 AOCTIANTY MEXaHi3Mu, WO NexaTb B OCHOBI LMX €(PeKTiB, i iX NOTeH-
LiHe 3acTocyBaHHs B 60poTh6i 3 GakTepianbHUMK iHeKLisMM.

MOPIBHANBHE MOP®OJIOrO - AHATOMIYHE BUBYEHHS! POXI POXXEBOI TA ANTEI NIKAPCb-
KOI Pubak O.B.
lpoBeaeHO MOPGONOro-aHaTOMIYHe BUBYEHHS NIUCTS | KBITOK POXi POXeEBOI Ta anTei Nikapcbkoi, siki By-

JYTb BUKOPUCTAHI ANns YAOCKOHaNeHHs MeTozis ineHTudikauii JIPC 3a 30BHILLHIMK Ta MIKPOCKOMIYHAMM
O3HaKamu.

BMNJIMB CTPECOBUX ®AKTOPIB TA OBPOBKH MICJIAA 350PY BPOXAIO HA BTOPUHHWWA ME-
TABOJI3M | ®ITOXIMIYHWAX MPO®IIb HYPERICUM PERFORATUM L. Cemenko M.B. Mocnernos C.
B.

CraTtTs aHanisye BnivB abioTM4HMX haKTOpIB Ha BTOPUHHUIA MeTaboniam Hypericum perforatum L. Po3-
TNAHYTO MeToaM nicnsasbupanbHoi 06pobkm, Ski BNNWMBaOTL Ha CTabINbHICTL BMICTY BTOPUHHUX MeTabo-
niTiB. BUCBITNIOOTECA METOAM 30MpaHHS, CyLWiHHS Ta 30epiraHHs i ix BNAMB Ha GiONOriYHy akTUBHICTL
npenapary.

NIKAPCbKI POCINUHU 3 CEOATUBHOIO AIEK0 Cokon O. B., DxypeHko H. ., Manamapuyk O. .
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MpoaHaniaoBaHuit KonekLinHuA hona nabopatopii MeanyHoi 6oTaHiku «Jlikapcbki pOCIMHMY Ha HasB-
HICTb POCNMH 3 3aCNOKIMMMBOK i€ HAa OpraHiaM NiauHW. B noganbwomy Le [03BOMUTb PO3LIMPUTH
aCOPTUMEHT NiKapCbKWX POCIMH 3 CeAaTUBHOK AiEt0 Ta 36aratutb cMpPOBUHHY 6a3y ePEKTUBHIX POCTIMH,
L0 € NepeayMOBOI0 1151 CTBOPEHHS MOHOKOMMOHEHTHMX TakK i KOMGIHOBAHWUX HOBMX (biTonpenaparis.

AOCNIIXEHHS IHMBITOPHUX BIACTUBOCTEWN ETAHONbHUX EKCTPAKTIB NTUCTA BUAY FI-
CUS RELIGIOSA L. (MORACEAE) LLIOAO LUTAMIB AEROMONAS SPP. lanuHa TkaueHko, ArHeLuka
Mexkana-CaciHcbka, Mogmuna Byto, Bitanin MonuapeHko, AHapin Mpokonis, Hatanis Kypraniok

Y LbOMY JOCTIMKEHHI OLiHIOBANM iHriGITOPHI BMACTUBOCTI €TaHOMBbHUX EKCTPAKTIB 3 NUCTA Ficus religiosa
L. (Moraceae) wogo Aeromonas spp. LUTaMiB, BaXNMBKUX NATOTEHIB B akBaKynbTypi. PesynbtaTit noka-
3anu noMipHy aHTubakTepianbHy aKTUBHICTb 3 HAMBULLO eeKTUBHICTIO WwWoao Aeromonas hydrophila
(cepepHin giameTtp 30HM iHribyBaHHs 15,19 £ 0,80 mm), A. sobria (14,44 + 0,85 mm) i A. salmonicida
subsp. salmonicida (14,25 + 1,05 mm). CnocTtepiranocs CTaTUCTUYHO iCTOTHE iHribyBaHHS 3i 36inbLUeH-
HAM diameTtpa 30HM Big 69,9% Ao 75,6% nopiBHAHO 3 KOHTponeM. Lli peaynbtaty ceigyath npo Te, Lo
nucTa F. religiosa € nepcnekTUBHUM Dkepenom BionoriyHo akTUBHUX Cnonyk Ans 6opoTbbu 3 6akTepiank-
HAMW naToreHamn B akBakynbTypi. ManbyTHi gocnimkeHHs ByayTb 30CepemkeHi Ha XapakTepucTukax
AKTUBHWX CMONYK, OLHLi €CheKTUBHOCTI in Vivo Ta BUBYEHHI NPAKTUYHOMO 3aCTOCYBaHHS B CUCTEMAX aKBa-
KynbTypw.

OLIHKA AHTUBAKTEPIANIbHOI AKTUBHOCTI IN VITRO HATYPAJIbHOIO KBITKOBOIO MELY,
3BAFAYEHOI O MUNKOM TA MPOMNONICOM LLOAO LUTAMIB BAKTEPIN ['anuHa TkadeHko, Onek-
caHap llykaw, Onekcangp AkoseHko, MapuHa Onpuwko, Mupocnaea MapuHtok, OnekcaHap MpeHko,
Mogmuna bytow, Hatanis Kyprariok

Y LbOMy AOCNimKEHHI BUBYanacs aHTbakTepianbHa akTUBHICTb in Vitro HaTypanbHOrO KBITKOBOMO Mefy,
36arayeHoro NUIKoM i MPONonicoMm, WOoAo psaay Wwramis Baktepin. 3baraveHi 3pasku megy 6ynm npotec-
TOBaHi LLOAO rPamMno3nTUBHUX, TaK i rpamHeratuBHux GakTepin, Bkmovatoun Staphylococcus aureus
subsp. aureus ATCC®25923™ Enterococcus faecalis ATCC®29212™ | ATCC®51299™, Escherichia coli
ATC(C®25922™ j ATCC®35218™ | Pseudomonas aeruginosa ATCC®27853™. AntnbakTepianbHy ede-
KTWBHICTb OLliHIOBaNu 3a JOMOMOTOI0 METOAY AUCKOBOI Andya3ii. PesynbTati nokasanu, Wwo 36arayeHum
Me[, LEMOHCTPYBaB Pi3Hy aHTUbakTepianbHy akTUBHICTb, MPUYOMY NMOMITHA aKTUBHICTb criocTepiranacs
ansa wramis E. faecalis ATCC®29212™ | E. coli, Togi sk S. aureus, E. faecalis ATCC®51299™ i P.
aeruginosa nokasanu CTiikicTb. Pe3ynbTtaTi nigkpecnioTb NOTEHLian KBIiTKOBOTO Mefdy, 36arayeHoro
npupogHUMK gobaBkamu, Ik anbTEPHATMBHOIO aHTUMIKPOBHOro 3acoby, 0cobnMBO LIOAO KOHKPETHUX
WwTamiB 6akTepin.

BNNMB E®IPHOI ONli PO3MAPUHY HA AHTUOKCUOAHTHY CTABINbHICTb PINAKOBOI Ofli
nig YAC 3BEPIFAHHA ManuHa TkaueHko, MapuHa Onpuwko, Mupocnasa Mapuxiok, Onekcangp -
peHko, Jliogmuna bytoH, Hatanis Kyprantok

Y ubOMy JOCRIMKEHHI BUBYaBCS BNAMB edipHOi onii poamapuHy (REO) Ha okucHioBarnbHy CTabinbHICTb
pinakosoi onii npotarom 180 gHis 36epiraHHs. OkuCHIOBaNbHY CTabiNbHICTb OLiHIOBANM 3a AOMOMOrO
BUMIPIOBAHHS NEPEKUCHOMO OKUCHEHHS NiMifiB 3rigHO BMICTY peaKTUBHUX PEYOBWH, AKi pearytoTb 3 2-Ti-
obapbityposoto kucnotor (TBARS) i 3araneHoi aHTMOKeMaaHTHOI akTuBHOCTi (TAC). PesynbTaty noka-
3y10Tb, L0 piBHi TBARS 3HauHO 3pocnu 3 Yacom sk y HeobpobneHnx 3paskax, Tak i B 06pobnennx REO,
i3 NOMITHWM 36inbLUEHHAM Yy 3pa3kax, 0bpobneHnx REO, yepes 120 ghis. Xova REO npoaemoHcTpyBaB
PaHHiN 3ax1CHUMI edpekT, feLo ameHLwmBLK BMICT TBARS uvepes 30 gHiB, 110ro e(peKTUBHICTb 3HMU3MUIAcs
Ha GinbLu nisHix cTagiax. Hasnaku, REO mMaB no3utusHuMiA BB Ha TAC, 3HAYHO NiABULLYIOYM 110M0 Ha
60 i 120 geHb, xo4a noro Bnnme 6yB MeHL BupaxeHum Ha 30 i 180 gHi. Lli pesynbTtati nigkpecnionTs
cknagHy B3aemogito Mix REO Ta pancoBoto onieto Ta npunyckaioTb, WO aHTUOKCUAAHTHI BNAcTUBOCTI
REO 3anexartb Big Yacy Ta nig BnaMeoM yMOB 36epiraHHs. [oCRimKeHHs fae YSBNEHHS NPpo noTeHLian
REO sik npupogHOro KOHCEPBaHTY Ta Migkpectoe HeobXigHICTb NoAANbLUMX JOCTiMKEHb 415 ONTUMIsaLi
I0r0 BUKOPUCTAHHS B Xap4oBKX ONisiX.

3MIHW B MEPEKUCHOMY OKWCHEHHI NIMIAIB EPUTPOLIMTIB KOHI MICNA IHKYBALIT 3 EKCT-
PAKTAMWU NMUCTA PISHUX KYNIbTUBAPIB CAMELLIA JAPONICA L. lanvHa Tkayerko, Jliogmuna
BytoH, Irop Xapuerko, Mupocnasa MapuHtok, MapuHa Onpuwko, Onekcanap 'vpenko, Hatanis Kypra-
MoK
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Y LbOMy JOCTIIKEHHI BUBYANM BNINB eKCTPAKTIB NUCTS 3 pidHWX copTiB Camellia japonica Ha iHTEHCMB-
HICTb NPOLIECIB NEPEKMCHOMO OKUCHEHHS NiNidiB B epuTpoLMUTax KOHEN, Ky BUMIpOBanu 3a BMICTOM pe-
aKTWUBHUX PEYOBWH, SiKi pearytoTb 3 2-TiobapbitypoBoto kucnototo (TBARS). Byno npotecToBaHo ekcTpa-
KTu YoTupbox copTis: C. japonica 'La Pace', 'Kramer's Supreme’, 'C.M. Wilson" i "Benikarako". Pe3ynb-
TaTh Nokasanu MiHiManbHi 3MmiHu pisHiB TBARS ans umx coprTis, 3i 3HWkKeHHsM Yy gianasoHi Big 0,84% go
8,77%, ane xo4Ha 3 Uux 3MiH He 6yna craTucTyHo ictoTHoto (p > 0,05). Ha BigmiHy Big excTpakTy C.
Jjaponica 'Mrs. Lyman Clarke', skuit npoaeMOoHCTpyBaB 3HauHe 3HKeHHs piBHs TBARS (Ha 14,42%, p <
0,05), Lo BKa3ye Ha MOro iCTOTHY aHTUOKCMAAHTHY aKTUBHICTb. Pe3ynbTaT nigkpecnioTb CneLmudidHi
ANs copTy BapiaLil aHTUOKCUAAHTHOI aKTUBHOCTI. [Mpunyckaemo, Lo ITOXIMIYHUI CKNag KOXHOTo COpTy
MOXe BMMBATW Ha aHTMOKCMAAHTHUIA abo MPOOKCUOAHTHWUA MoTeHuian ekcTpakTiB Camellia japonica.
MoTpibHi noganbLui 4ocnimkeHHs, Wwob 3'acyBaTi BionoriYHO akTUBHI CONyKK, BiANOBiAanbHi 3a Li ede-
KTW, | MexaHi3m1 CnocTepexyBaHOi aKTUBHOCTI.

03[0POBYI BMTACTUBOCTI BOOHWUX EKCTPAKTIB YOPHWULII BUCOKOPOCHOI 3ABASAKHU CMO-
COBY KOHCEPBYBAHHA MNJOAIB Axxenika Ypam-Lyaek, bepHagetta beHbs

YCBiQOMMEHHS KOPUCTI 4115 300POB'SA Bifi BXMUBAHHS YOPHULL NIATPUMYETECS 3POCTAOYOI0 KIMbKICTIO MO-
3UTUBHIWX HayKOBWX [OKas3iB, OTPUMAHUX B Pe3ynbTaTi CNOCTEPEXHMX i KMiHIYHWUX JocnimKeHb. YopHuus
MICTUTb BEMUKY KiNbKiCTb (PITOXIMIYHUX PEYOBMH, BKITOYAIOUM BENUKY KiNbKICTb aHTOLiaHOBKX NirMEHTIB.
3-NoMmiX pi3HMX HITOXIMIYHMX PEYOBWH aHTOLiaHW, IMOBIPHO, MatOTb HaNBINbLLWA BNAMB HA BNACTMBOCTI
YOPHWL}i, LLO CMPUSIOTb 3MiLIHEHHIO 300poB's. MeTot Liboro A0CRimKeHHs ByNo BU3HAYEHHS 0300POBUMX
BNaCTWBOCTEN BOAHWX EKCTPAKTIB 3 Pi3HMX COPTIB YOPHML, BUpOLLEHKX Y TNonbLLyj, 3anexHo Big cnocoby
KOHCepBYyBaHHs nrogis. MokasaHo, Lo BCi AOCHiAKyBaHi eKCTpakTh barati Ha aHTOLiaHW, BMICT SIKUX KO-
nuBaeTbest B Mexax 131,4-236 mr/100 r nnoais. AHanisytouu 0TpUMaHi pesynbTaTi, MoxHa 3pobuTu Buc-
HOBOK, L0 06MaBa EKCTPaKTK, OTPUMaHI 3i CBIKWX, 3aMOPOXeEHUX Ta CybniMOBaHMX NMOAIB YOPHULL, €
Baratmm Ha 6ioNorivHO aKTUBHI cnonyku. ToMy SiK CBiXi, TaK i nepepobreHi NNoau YOpHULi MOBUHHI
YPi3HOMAHITHUTU Halll LIOAEHHWA paLlioH, OCKINbKM BOHM € LiHHUM pecypcoM Ans npodinakTuki Ta
NiATPUMKM NikyBaHHS 6araTbox 3aXBOPHOBaHb.

CMNOXMBAHHA OBNINUXOBOI0 COKY TA 3MIHU OKPEMUX MAPAMETPIB 3[1OPOB'A | XAPYY-
BAHHA Y IBOX BIKOBUX I'PYMAX XIHOK datpkosa Lpamkosa K., Konuekosa A., KHskuubka 3.

Pe3ynbTaTi NokasytoTb, WO LOAEHHE CMOXUBaHHA COKY 0BMinMxM MOXe CnpusiT NO3UTUBHOMY BrMBY
Ha 3HWXKEHHSI CEPLEBO-CYANMHHOTO PU3MKY. Y CTapLUii BIKOBIW MpyMi XIiHOK 3 rinepXxonecTepuHeMmieto crno-
CTepiranucs 3HauHi CNpPUATMBI 3MiHM KiNbKOX MapKepiB CepLeBO-CYANHHOI NPOMINaKTUKK.

®APMAKOFHOCTWUYHE JOCNIMKEHHA NUCTKIB ABPUKOCY 3BUYANHOIO Llanosanosa H.B.

BuBYEHO AiarHOCTUYHI MaKPOCKOMiYHI 03HakKW, NpoBeaeHO BusBneHHs BAP nucTkiB abpukocy 3Buyait-
HOTO | BU3HAYEHO KiMbKICHWA BMICT CyMM TigpPOKCMKOPUYHUX KUCMOT, nonicaxapugis, dnasoHoigis. Pe-
3ynbTaTi JOCNiMKeHb MOXYTb OyTW BUKOpPUCTaHi Ans po3pobku KpuTepiiB cTaHgapTu3alii nucTkis ab-
PUKOCY 3BUYaNHOrO.
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ABSTRACTS

USE OF ECHINACEA PURPUREA EXTRACTS FOR CROP PEST CONTROL Halushko I. A., Pospielov
S.V

Theses are devoted to the assessment of the potential of Echinacea purpurea extract as a biopesticide.
Experimental data indicate the effectiveness of the extract against a wide range of pests. The obtained
results open prospects for the development of plant protection products based on echinacea.

REGULATION OF SOWING QUALITIES OF ECHINACEA PALLIDA SEEDS Zezekalo Ye.O., Pospielov
S.V.

The results of experimental studies of the influence of gibberellic acid (GA) on the sowing qualities of pale
echinacea (Echinacea pallida) are presented. It was found that the optimal results were achieved by
treatment with GCA at a concentration of 0.01 % for 48 hours.

USE OF THE SIMPLE AND EFFECTIVE METHODS DIVIDED OF REPRODUCTION VERBENA
TRIPHILLA L'HTR. IN THE CLIMATE CONDITIONS OF MOLDOVA Chisnicean Lilia, Baranova Natalia

The research is devoted to the identification effective, inexpensive and easy-to-use methods of reproduc-
tion, of the species Verbena triphylla L'Hér. The new method of sanitation allows, with a small number of
healthy plants preserved in the cold period, to obtain in a short time, a rather large volume of high-quality,
healthy, and inexpensive, rooted plants.

MEDICINAL PLANTS — DEMAND AND PROSPECTS OF CULTIVATION Kichigina O., Tsybro Y.

In Ukraine, the cultivation of medicinal plants has prospects for development. From 2022 to 2023, the
acreage under these crops increased from 9.8 to 12.6 thousand hectares. In case of a good harvest, one
hectare of medicinal herbs can earn an income of up to $20,000, which is 10-30 times higher than the
income from growing wheat. But for the successful management of this agribusiness, it is necessary to
know the specifics of agricultural cultivation techniques and to understand the specifics of sales market-

ing.

CHARACTERISTICS OF COLLECTABLE HYBRID SAMPLES OF PEPPERMINT Kolosovych M.P.,
Kolosovych N.R.

The results of the assessment of collection hybrid samples of peppermint in terms of performance
parameters, biometric indicators and resistance to pests and diseases are presented.

CYCLAMEN PERSICUM SOURCE OF VALUABLE MEDICINAL RAW MATERIALS Kornilova N.A.,
Shevchenko T.L.

The paper presents the results of studying the characteristics of reproduction and cultivation of Cyclamen
persicum in pot culture for obtaining medicinal plant raw materials — Tubera Cyclaminis.

PRUNUS DULCIS (MILL.) D.A.WEBB. VAR. AMARA IN THE CONDITIONS OF THE KHOROLY BO-
TANICAL GARDEN Krasovskyi V.V., Cherniak T.V., Shkura T.V.

Features of the culture Prunus dulcis (Mill.) D.A. Webb var. amara are shown in the conditions of the
Khorolsky Botanical Garden. In the process of introductory research, the features of the sample, for which
the certificate of established sample was issued, were identified and described. When creating a
collection of P. dulcis var. dulcis seedlings of the identified sample were used as a rootstock.

THE INFLUENCE OF AGROECOLOGICAL FACTORS ON SEED GERMINATION OF REPRESENTA-
TIVES OF GENUS CENTAUREA Onipko V.V., Pospielov I.S., Pospielov S.V.

The results of studies on the influence of temperature and illumination in the context of environmental
conditions on the germination of seeds of species of the genus Centaurea are summarised: Centaurea
solstitalis, Centaurea jacea, Centaurea scabiosa, Centaurea diffusa, Centaurea cyanus, Centaurea de-
pressa, Centaurea repens. It was found that the optimal temperatures are in the range of 15-30 0C and
depend on the natural range of the species.

SOME BIOECOLOGICAL FEATURES OF PYROLA ROTUNDIFOLIA L. Onuk L.L., Hlushchenko L.A.
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P. rotundifolia, has a wide range of tolerance to soil solution pH, soil richness and light. At the same time,
it shows sensitivity to moistening and aeration of the soil, the presence of symbiotic fungi and mechanical
damage.

EFFECT OF PRE-SOWING TREATMENT OF SEEDS WITH COMPOSITIONS OF METABOLICALLY
ACTIVE COMPOUNDS ON CATALASE AND ASCORBATPEROXIDASE ACTIVITY IN EXTRACTS
FROM BASIL SEEDS Osypchuk R. P. Kuchmenko O. B.

The main objective of this study was to investigate catalase and ascorbate peroxidase activity in basil
seed extracts prepared from seeds harvested from plants that had been treated with composites of met-
abolically active compounds before sowing. These complexes include vitamin E, methionine, MgSQOsx,
paraoxybenzoic acid and ubiquinone-10. Our study demonstrated that the highest level of catalase activ-
ity in basil seed extract is observed in group 2 by pre-sowing seed treatment with the EPMMg composi-
tion. Instead, the highest level of ascorbate peroxidase activity in basil seed extract is observed in group
1 by pre-sowing treatment of seeds with an EPM composition. This result may be due to the properties
of the constituent components of the test compositions of metabolically active compounds and the fact
that catalase is a thermolabile enzyme and ascorbate peroxidase is heat resistant.

AGRO-ECOLOGICAL PROSPECTS OF GROWING MALVA VERTICILLATA L. TAKING INTO
ACCOUNT CLIMATE CHANGES K.S.Panchenko

Obviously, drought events are the most important factor that determines the range of the potential spatial
range of M. verticillata. As a result, currently marginal areas will become the center of the species' distri-
bution. The results of our modeling indicate that, as a result of climate change, in the near future the
natural range of the species will lose its importance for the species' existence, as the climatic conditions
there will become very unfavorable for M. verticillata.

CHENOPODIUM ALBUM L. IN THE AGROCENOSES OF THE LEFT BANK FOREST STEPPE OF
KYIV Pinchuk O.0., Kustovska A.V.

The medicinal properties of Chenopodium album and the peculiarities of the distribution of this weed in
the agrocenoses of the Left Bank Forest Steppe of Kyiv region were investigated.

SOWING QUALITIES OF SEEDS OF VICIA SATIVA VARIETIES Pospielova G.D., Vodianyk O.V., Po-
spielov S.V.

The results of monitoring studies of sowing qualities of seeds of Vicia sativa varieties Yaroslava, Bi-
lokvitkova, Vorskla, Ltava, Hybridna are presented. It was found that the laboratory germination rate was
87-94 % depending on the year and variety. Phytoexamination of seeds revealed that the level of con-
tamination was 11.0-23.3 %, mainly with saprophytic and parasitic microorganisms.

PROSPECTS FOR DRIP IRRIGATION OF Althaea officinalis L. IN THE LEFT-BANK FOREST-
STEPPE OF UKRAINE Pryvedeniuk N.V., Trubka V.A., Pryvedeniuk T.V.

A study was conducted to determine the influence of different levels of pre-irrigation soil moisture on the
productivity of marshmallow. It was found that maintaining soil moisture at 80% RH using drip irrigation
is optimal for obtaining high yields of marshmallow roots. In this variant, 4,96 t/ha of dry roots were ob-
tained on crops of the second year of vegetation. The highest productivity of marshmallow dry grass
10,13 t/ha and dry leaves 2,55 t/ha was obtained in the variant with the highest soil moisture of 90% RH
among the studied variants.

BIOLOGICAL AND MORPHOLOGICAL CHARACTERISTICS OF PLANTS OF THE GENUS MENTHA
L. UNDER THE INTRODUCTION IN THE CONDITIONS OF THE KYIV REGION Rakhmetov D., Bond-
archuk O., Kovtun-Vodyanytska S., Rakhmetova S.

The article presents biological and morphological features of introduced plants of the genus Mentha L.,
depending on species and form. It has been demonstrated that the presence and nature of pubescence
in plants is a manifestation of their reaction to environmental conditions. In hot years with low precipitation
in summer, pubescence in plants plays a protective role: it regulates moisture loss and optimizes physi-
ological functions, promoting the formation of viable seeds.

FORMATION OF ECONOMICALLY VALUABLE INDICATORS OF SUMMER SAVORY IN THE
CONDITIONS OF THE CENTRAL FOREST-STEPPE Svydenko A.V.
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The purpose of this study is to identify the peculiarities of the formation of economically valuable indicators
of summer savory in the conditions of the central forest-steppe. It was found that the maximum values of
the mass fraction of essential oil were recorded in plants with natural moisture.

PROSPECTS OF THE USE OF DRUGS BASED ON BACTERIUM BACILLUS SUBTILIS IN MEDICI-
NAL PLANTS Titarenko O. V., Halushko I. A.

The theses describe the useful properties of B. subtilis. The use of the bacterium in medicinal plant pro-
duction is defined, in particular, its using in the production of biofertilizers and biopesticides to protect
medicinal plants. The distribution of preparations from B. subtilis in Ukraine is considered.

SOME BIOMORPHOLOGICAL FEATURES OF SAMBUCUS NIGRA L. IN MODERN CONDITIONS OF
THE LEFT BANK FOREST STEPPE Fedko R.M

A study was conducted to study the biomorphological features of the development of Sambucus nigra in
conditions close to natural in the Left Bank forest-steppe. A decrease in the drought resistance of the
species was established as a factor that subsequently negatively affects the vegetative and generative
capacity of plants and a decrease in fruit productivity.

NEW SORGHUM PLANT GROWTH REGULATORS BASED ON SYNTHETIC AZAHETEROCYCLIC
COMPOUNDS OF PYRIMIDINE DERIVATIVES Tsygankova V.A., Andrusevich Ya.V., Kopich V.M., Vo-
loshchuk 1.V., Solomyannyi R.M., Popilnichenko S.V., Pilyo S.G., Brovarets V.S.

The regulatory effect of synthetic azaheterocyclic compounds, pyrimidine derivatives on the growth and
development of sorghum plants during the vegetative stage was studied.

CONTRIBUTIONS TO THE INTRODUCTION OF NEW MEDICINAL ASTERACEAE SPECIES IN THE
NATIONAL BOTANICAL GARDEN, REPUBLIC OF MOLDOVA Ciocarlan N.

The paper presents the preliminary results on the introduction of 11 new medicinal Asteraceae taxa ob-
tained by the international seed exchange (Index Seminum). Some species (Ageratina aromatica, Ana-
cyclus pyrethrum, Chamaemelum nobile) are estimated to be promising and stable in culture with a per-
spective of use in the economic sector.

INTRODUCTION OF HELENIUM AROMATICUM (HOOK.) L. H. BAILEY. IN THE CONDITIONS OF
THE EXPERIMENTAL STATION OF MEDICINAL PLANTS IAP NAAN Shevchenko T.L.

The data of the introductory researches of Helenium aromaticum in the conditions of the Medicinal Plant
Research Station of the IAP of the National Academy of Sciences are presented. Methods of reproduction
of the species and resistance to abiotic factors during cultivation have been established.

STUDY OF THE DYNAMICS OF ACCUMULATION OF ACTIVE COMPOUNDS IN THE GERANIUM
ROBERTIANUM PLANT RAW MATERIALS Benzel |.L.

Dynamics of accumulation of tannins, flavonoids, hydroxycinnamic acids and phenols totality in the
Geranium robertianum L. herb depends on the phases of vegetation have been studied as a result of the
investigation. Optimal periods for harvesting of the plant material in the western region of Ukraine have
been determined.

THE VERSATILE USE OF MINT Bernadetta Bienia, Angelika Uram-Dudek

Due to its versatility, mint is one of the oldest plants used by humans. Since ancient times, it has attracted
attention for its taste and aromatic qualities and, over time, also for its medicinal properties. Mint is used
in many industries. Its particular economic importance is due to its essential oil content, the main compo-
nent of which is menthol, which is also used in oral hygiene products, pharmaceuticals, cosmetics and
food. The aim of this study was to determine the use of mint, which is commonly found as a wild or
cultivated plant. The numerous plantations of this plant are evidence of its use by various industries, due
to its unique chemical composition and ease of cultivation.

PRELIMINARY PHYTOCHEMICAL STUDY OF THE MICRO-GREEN HELIANTHUS ANNUUS AND
THE EFFECT OF ITS EXTRACTS ON PSEUDOMONAS FLUORESCENS Natalia Vorobets, Halyna Ya-
vorska

A wide range of BAS was detected in extracts of microgreens Helianthus annuus, which were selected
at the stage of two cotyledons and two true leaves, and the extracts made with 60% aqueous ethanol
showed high antibacterial activity against Pseudomonas fluorescens.
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ANTIOXIDANT ACTIVITY OF FRUIT PULP OF OLD AND LOCAL VARIETIES OF THE PEPPER (CAP-
§ICUM ANNUUM L.) FROM REGIONS OF SERBIA Horcinova Sedlackova V., Gadparovski J., Fatrcova
Sramkova K.

Results show that old and local varieties of Capsicum annuum are important sources of bioactive com-
pounds with interesting values of antioxidant activity in various extracts. They are genetic resources not
only for breeding but also for practical use in the agrifood or pharmaceutical industry.

ANTIOXIDANT ACTIVITY, TOTAL POLYPHENOLS, FLAVONOIDS, PHENOLIC ACIDS AND NATU-
RAL COLORANTS IN SELECTED SLOVAKIAN MEDICINAL HERBS Eva IvaniSova, Olga Grygorieva

The aim of this study was to determine antioxidant activity (DPPH method), polyphenols content (total
polyphenoals, flavonoids, and phenolic acids) and natural colorants content (anthocyanins, carotenoids)
of medicinal herbs traditional used in Slovak republic.

ANTIOXIDANT POTENTIAL OF MACROMYCETES Krupodorova T., Barshteyn V., Zaichenko T., Gaf-
forov Y., RaSeta M.

The aim of the study was to evaluate antioxidant potential of thirty macromycetes to identify the fungal
species with the highest free radical scavenging activity and the richest metabolite diversity.

ANTIBACTERIAL ACTIVITY OF COMMERCIAL BLACK TEA Natalia Kurhaluk, Maryna Opryshko, My-
roslava Maryniuk, Oleksandr Gyrenko, Lyudmyla Buyun, Halina Tkaczenko

This study evaluated the antibacterial activity of commercial black tea infusions against selected Gram-
positive and Gram-negative bacterial strains, including Escherichia coli (ATCC®25922™ and
ATCC®35218™), Pseudomonas aeruginosa (ATCC®27853™), Enterococcus faecalis (ATCC®51299™
and ATCC®29212™), and Staphylococcus aureus (ATCC®25923™). The results showed strain-specific
effects, with statistically non-significant changes in inhibition zones for most bacteria. Notably, a decrease
in inhibition zones was observed for E. coli, E. faecalis, and P. aeruginosa. These results suggest that
black tea infusions have variable antibacterial activity, likely influenced by differences in bacterial suscep-
tibility and the phytochemical composition of the tea. Further research is needed to explore the mecha-
nisms underlying these effects and their potential applications in the control of bacterial infections.

COMPARATIVE MORPHOLOGICAL - ANATOMICAL STUDY OF HOLLYHOCK AND MARSHMAL-
LOW Rybak O.V.

Morphological and anatomical studies of the leaves and flowers of common hollyhock (Alcea rosea) and
marshmallow were carried out, that will be used to improve the methods of identification of medicinal
plant materials.

INFLUENCE OF STRESS FACTORS AND POST-HARVEST PROCESSING ON THE SECONDARY
METABOLISM AND PHYTOCHEMICAL PROFILE OF HYPERICUM PERFORATUM L. Semenko M.V.
Pospielov S.V.

The article analyzes the influence of abiotic factors on the secondary metabolism of Hypericum
perforatum L. The methods of post-harvest processing that affect the stability of the content of secondary
metabolites are considered. Methods of collection, drying and storage and their effect on the biological
activity of the drug are highlighted.

MEDICINAL PLANTS WITH SEDATIVE EFFECT Sokol O., Dzhurenko N., Palamarchuk O.

The collection fund of the laboratory of medical botany "Medicinal plants" was analyzed for the presence
of plants with a calming effect on the human body. In the future, this will allow to expand the assortment
of medicinal plants with a sedative effect and enrich the raw material base of effective plants, which is a
prerequisite for the creation of monocomponent and combined new herbal preparations.

STUDIES ON THE INHIBITORY PROPERTIES OF ETHANOLIC EXTRACTS OF LEAVES OF FICUS
RELIGIOSA L. (MORACEAE) SPECIES AGAINST AEROMONAS SPP. STRAINS Halina Tkaczenko,
Agnieszka Pekala-Safinska, Lyudmyla Buyun, Vitaliy Honcharenko, Andriy Prokopiv, Natalia Kurhaluk

This study evaluated the inhibitory properties of ethanolic extracts from the leaves of Ficus religiosa L.
(Moraceae) against Aeromonas spp. strains, important pathogens in aquaculture. The results showed
moderate antibacterial activity, with the highest efficacy against Aeromonas hydrophila (15.19 £ 0.80 mm
mean inhibition zone diameter), followed by A. sobria (14.44 £ 0.85 mm) and A. salmonicida subsp.
salmonicida (14.25 £ 1.05 mm). Statistically significant inhibition was observed, with increases in zone
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diameter ranging from 69.9% to 75.6% compared to controls. These results suggest that F. religiosa
leaves are a promising source of bioactive compounds for the control of bacterial pathogens in aquacul-
ture. Future research should focus on characterising the active compounds, assessing in vivo efficacy
and exploring practical applications in aquaculture systems.

EVALUATION OF THE IN VITRO ANTIBACTERIAL ACTIVITY OF NATURAL MULTIFLORAL HONEY
ENRICHED WITH POLLEN AND PROPOLIS AGAINST BACTERIAL STRAINS Halina Tkaczenko,
Oleksandr Lukash, Oleksandr Yakovenko, Maryna Opryshko, Myroslava Maryniuk, Oleksandr Gyrenko,
Lyudmyla Buyun, Natalia Kurhaluk

This study investigated the in vitro antibacterial activity of natural multifioral honey enriched with pollen
and propolis against both Gram-positive and Gram-negative bacteria, including Staphylococcus aureus
subsp. aureus ATCC®25923™, Enterococcus faecalis ATCC®29212™ and ATCC®51299™, Escherichia
coli ATCC®25922™ and ATCC®35218™ and Pseudomonas aeruginosa ATCC®27853™. The antibac-
terial efficacy was evaluated using the disc diffusion method, measuring zones of inhibition. The results
showed that the fortified honeys exhibited variable antibacterial activity, with notable susceptibility obser-
ved for E. faecalis ATCC®29212™ and E. coli strains, while S. aureus, E. faecalis ATCC®51299™ and P.
aeruginosa showed resistance. The results highlight the potential of multifloral honey enriched with natu-
ral additives as an alternative antimicrobial agent, especially against specific bacterial strains.

INFLUENCE OF ROSEMARY ESSENTIAL OIL ON THE ANTIOXIDANT STABILITY OF RAPESEED
OIL DURING STORAGE Halina Tkaczenko, Maryna Opryshko, Myroslava Maryniuk, Oleksandr
Gyrenko, Lyudmyla Buyun, Natalia Kurhaluk

This study investigated the influence of rosemary essential oil (REO) on the oxidative stability of rapeseed
oil during 180 days storage. Oxidative stability was assessed by measuring lipid peroxidation, indicated
by 2-thiobarbituric acid reactive substances (TBARS), and total antioxidant capacity (TAC). Results show
that TBARS levels increased significantly over time in both untreated and REO-treated samples, with a
notable increase in REO-treated samples after 120 days. While REO showed an early protective effect
by slightly reducing TBARS at 30 days, its efficacy declined at later stages. Conversely, REO had a
positive effect on TAC, significantly increasing it at 60 and 120 days, although its effects were less pro-
nounced at 30 and 180 days. These results highlight the complex interactions between REO and rape-
seed oil and suggest that the antioxidant properties of REO are time-dependent and influenced by storage
conditions. The study provides insight into the potential of REO as a natural preservative and highlights
the need for further research to optimise its use in edible oils.

ALTERATIONS IN THE LIPID PEROXIDATION OF EQUINE ERYTHROCYTES FOLLOWING TREAT-
MENT WITH EXTRACTS FROM THE LEAVES OF DIFFERENT CULTIVARS OF CAMELLIA JAPON-
ICA L. Halina Tkaczenko, Lyudmyla Buyun, Igor Kharchenko, Myroslava Maryniuk, Maryna Opryshko,
Oleksandr Gyrenko, Natalia Kurhaluk

This study investigated the effects of leaf extracts from different Camellia japonica cultivars on lipid pe-
roxidation in equine erythrocytes, as measured by 2-thiobarbituric acid reactive substances (TBARS)
levels. Four cultivars were tested: C. japonica 'La Pace', 'Kramer's Supreme’, 'C.M. Wilson' and 'Beni-
karako'. The results showed minimal changes in TBARS levels for these varieties, with reductions ranging
from 0.84% to 8.77%, but none of these reductions were statistically significant (p > 0.05). In contrast, C.
japonica 'Mrs. Lyman Clarke' showed a significant reduction in TBARS levels of 14.42% (p < 0.05), indi-
cating its strong antioxidant activity. The results highlight cultivar-specific variations in antioxidant activity
and suggest that the phytochemical composition of each cultivar may influence its antioxidant or pro-
oxidant potential. Further research is required to elucidate the bioactive compounds responsible for these
effects and the mechanisms behind the observed activity.

HEALTH-PROMOTING PROPERTIES OF AQUEOUS EXTRACTS OF HIGHBUSH BLUEBERRY DUE
TO THE WAY THE FRUIT IS PRESERVED Angelika Uram-Dudek, Bernadetta Bienia

Awareness of the health benefits of eating blueberries is supported by a growing body of positive scientific
evidence from observational and clinical studies. Blueberries contain a large number of phytochemicals,
including abundant anthocyanin pigments. Of the various phytochemicals, anthocyanins probably have
the greatest impact on the health-promoting properties of blueberries. The aim of this study was to deter-
mine the health-promoting properties of aqueous extracts from different varieties of blueberries grown in
Poland, depending on the method of fruit preservation used. It was shown that all the studied extracts are
rich in anthocyanins, the content of which ranges from 131.4-236 mg/100g of fruit. Analyzing the obtained
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results, we can conclude that both extracts prepared from fresh, frozen and freeze-dried blueberry fruits
are rich in bioactive compounds. Therefore, both fresh and processed blueberry fruits should diversify
our daily diet, as they are a valuable resource for preventing and supporting the treatment of many dis-
eases.

CONSUMPTION OF SEA BUCKTHORN JUICE AND CHANGES IN SELECTED HEALTH AND NU-
TRITIONAL PARAMETERS BETWEEN TWO AGE GROUPS OF FEMALES Fatrcova Sramkova K.,
KopCekova, J., Kihazicka, Z.

Results show that the daily consumption of sea buckthorn juice could contribute to the beneficial effects
for reducing cardiovascular risk. Significant favorable changes in several markers of cardiovascular pre-
vention were observed in the older age group of women with hypercholesterolemia.

PHARMACOGNOSTIC STUDY OF COMMON APRICOT LEAVES Shapovalova N.V.

Diagnostic macroscopic features are studied; detection of BAS in common apricot leaves has been carried
out and the quantitative content of the totality of hydroxycinnamic acids, polysaccharides, flavonoids have
been determined. The results of studies can be used to develop criteria for standardization of common
apricot leaves.
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