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Ipmna Bixropisna IBamenko
®YHTIIIVAHI BAACTUBOCTI E®IPOOAIMMHUX POCAVH POAY
ARTEMISIA BIAHOCHO FUSARIUM OXYSPORUM
Kumomupcokuil HayioHAAbHULL AZPOEKOA0ZIUHUTL YHIGEpCUem
Byaveap Cmapuii, 7, m. 2Kumomup, Yxpaina, 10008; kalateja@ukr.net

BcranoBaeHO QyHIIIIMAHY aKTUBHICTh BOAHNX €KCTPaKTiB Artemisia maritima L., Artemisia
austriaca Jacq.mpu KoHueHTpauiax 100, 50 i 25 mMr/mMa (Ha cupy pedoBMHY) BiAHOCHO
dirtomarorennoro rpuda Fusarium oxysporum. BusiBaeHo (yHIriCTaTMIHMIT BIIAMB €KCTPaKTY
Artemisia dracunculus L. mpu xoHneHTpaniax 25 ta 50 mr/ma, $ynrinuannii — npu 100 mr/ma.
loao Artemisia abrotanum L., ynosiabHeHuit pict rpuda criocTepirascs Ipy KOHILeHTparii 25
mr/M4, pyHrinmana Aist — npu 50 i 100 mr/ma.

Ouesnano, QyHrinmAHI BAaCTMBOCTI 40CAIAXKYBaHMX POCAMH 3yMOBAEHi KiAbKiCHMM Ta
SIKICHUM KOMIIOHEHTHUM CKJAaAOM 0i0A0TiYHO aKTMBHUX pedoBUH - e(ipHMX 04il,
(peHOABHMX CIIOAYK Ta iHIINUX PEYOBUH.

Karouogi crosa: edpipooiiini pocAunu, 600Huil excmpaxm, $ynziyuona akmusnicmo, Artemisia,
Fusarium oxysporum.

Mpnna Buxroposna Vsaienko
OYHTULIMAHBIE CBOVICTBA D®VPOMACANYHEBEIX PACTEHIN POJA
ARTEMISIA OTHOCUTEZABHO FUSARIUM OXYSPORUM
Kumomupckuil HAuoHAAGH LI AZPOIKOAOZUHECK U YHUGepcUmem
byaveap cmapou, 7, 2. Kumomup, Yrpauna, 10008

YcranosaeHa ¢yHIuIMAHAs aKTUBHOCTh BOAHBIX SKCTPaKTOB Artemisia maritima L.,
Artemisia  austriaca Jacq., upm xKoHnenrtpaumsax 100, 50 um 25 wMr/ma (Ha cwIpoe
BeIlleCTBO)OTHOCUTeABHO  (UTOIaTOoreHHOro rpuba Fusarium  oxysporum. BurasaeHO
JyHrucratyeckoe BAMAHME DKCTpakTa Artemisia dracunculus L. mpu koHneHTpanmsx 25 n 50
Mmr/ma, pyaruiuasoe — npu 100 mr/ma. OtHocureasHo Artemisia abrotanum L., 3ameAaeHHDIN
pocrt rpuba HabA104aACs IpU KOHLIEHTpanuy 25 Mr/mMa, pyHruumaHoe Aevicrsue — rnpu 50 u
100 mr/ma. OueBugnHo, QyHIMIIMAHBIE CBOJICTBA MCCAEAYEMBIX pacTeHUII OOYCAOBAEHBI
KOAMYECTBeHHBIM I KadeCTBEHHBIM KOMIIOHEHTHBIM COCTaBOM OIOAOTMYEeCKM aKTMBHMX
coeAVHeHUI - DPUPHBIX Macea, PeHOABHNX COeAVHEeHUII ¥ APYTUX BEIIeCTs.

Karouesvie  caosa:  aupomacauunvie  pacmenus, — 600HuIL  IKCMpakm, — PyHIUUUOHAA
axkmusHocmy, Artemisia, Fusarium oxysporum.
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FUNGICIDAL PROPERTIES OF ARTEMISIA AROMATIC PLANTS
TOWARDS FUSARIUM OXYSPORUM.
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The article establishes the fungicidal activity of water extracts of Artemisia maritima L.,
Artemisia austriaca Jacq., under the concentration of 100, 50 and 25 mg/ml on dry matter with
regard to the phytopathogenic mushroom Fusarium oxysporum. It also shows the fungistatic
influence of extract of Artemisia dracunculus L. under concentration 25 and 50 mg/ml,
fungicidal — under 100 mg/ml. Concerning Artemisia abrotanum L., the slow growth of
mushroom is observed under the concentration 25 mg/ml, fungicidal effect — under 50 and
100 mg/ml.

The paper provides the information on the component composition of ethereal oil and
phenolic compounds of Artemisia maritima, Artemisia austriaca, Artemisia abrotanum, Artemisia
dracunculus, cultivated in Zhytomyr Polissya. The chief ingredients of ethereal oil which is
synthesized by the plant of Artemisia abrotanum are 1,8-cineole (30.44%) and camphor
(31.92%). A high 1,8-cineole and camphor content determines antimicrobial properties of the
plants.

Amount of phenolic compounds in the air-dry raw Artemisia abrotanum is 2.98 percent.
By the method of highly efficient solution chromatography (HESChr) in the grass of Artemisia
abrotanum we have detected 23 phenolic compounds, of which we identified such flavonoids
as rutin, luteolin-7-glycoside as well as caffeic, chlorogenic and isochlorogenic acids.

The main compounds of ethereal oil of Artemisia austriaca are trans-verbenole (30.77 %),
pinocarvone (10.77 %) and sabinilacetate (18.16 %). In the grass of Artemisia austriaca we have
detected 31 phenolic compounds, of which we identified such flavonoids as rutin, apigenin,
quercetin-bioside and the following acids: caffeic, chlorogenic, and isochlorogenic. Amount
of phenolic compounds in the air-dry raw Austrian wormwood is 27.25 mg / g (2.73 %).

The main component of ethereal oil of Artemisia dracunculus is methyleugenol (94.65 %).
We have discovered 31 phenolic compounds in the grass of linear-leaved wormwood, from
which four substances such as rutin, luteolin-7-glycoside, apigenin-7-glycoside and
isochlorogenic acid have been identified. The dominant compounds of ethereal oil of
Artemisia maritima are a-thujone (41.59 %) and camphor (23.56 %).

Obviously, the fungicidal properties of plants are conditioned by the quantitative and
qualitative content of biologically active substances — ethereal oils, fenolic compounds and
other matters. The paper draws attention to the prospects of the further more detailed study
of extracts of aromatic plants of the genus Artemisia with the aim of producing antibacterial
and antifungal herbal preparations.

Key words: Artemisia, Fusarium oxysporum, water extract, fungicidal activity, aromatic plants.

3 KOXHUM POKOM IIPOSIBASIETBCS yce OiApIImMil iHTepec 40 eKOAOTiYHO YMCTUX
TeXHOAOTiVI ~ BUPOIINYBAaHH:S  CiABCBKOTOCIOAAPCBhKUX KyABTYpP, a TaKOX A0
6i0A0TiYHNX MeTOAiB OOpOTHOM 3 MIKOAOUMHHUMM opraHismMamu. Ille y Munyaomy
CTOAITTi IpoBigHi HaykosIli Miuypin I. B, Meunnxkos 1. I., Jpo6otsko B. I'., Arizeman
b. E., Toxin b. I, I'poasincekuint A. M., IOpuak /1. /. 3BepHyan ysary Ha Te, IO
IIepCIIeKTUBHUM  MeTOJ0M OOpOoThOM 3i IIKOAOYMHHMMM OpTaHi3MaMM €
BUKOPUCTAHHs POCAMH, sIKi IpoaykyioTb ¢itoHuman (Toxmun, 1980; TyapumHckasd,
IOpreaarituc, 1981).

ITomixx ocoOamBo HeOe3lmeyHMX 30YAHMKIB XBOpOO BEAMKOI IIIKOAM
CiABCHKOTOCIIOAAPChKUM KyAbTYpaM 3aBAalOTh Ipudu poay gysapiym: Fusarium spp.,:
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F. sambucinum Fuck., F. solani (Mart.) Sacc., F. oxysporum (Schl.) Snyd. et Hans., F.

avenaceum (Fr.) Sacc. Ta iHIIi , Ki BUKAMKAIOTh CyXy (y3apiosHy rHIAb, Qpy3apiozHe
B'sIHeHHs1 Ta OepyTh y4acTh y IIaTOTeHe3i 3MilllaHux THuAel. BigMiueHo Takox 3HauHi

BTpaTH ypoXKalo Big cyxol (ysapiodHOI IHmAi mpu 30epiraHHi Oyab0 KapToriai
(Tumomyk, 2006; Yeuntko, 2006; [Toaoxenens Ta in. 2009).

diToHUMAHI BAAacTMBOCTI ePipOOAiHIX pOCAMH B ymMoBaXx JKMUTOMMPCHKOTO
IToaiccsa He BMBYaAMCh, TOMYy METOIO HalllMX AOCAiAXKeHb Oyaa olfiHKa 0ioaorigHoi
aKTUBHOCTI BMAiAeHb pocauH poay Artemisia (Asteraceae) moao 30yanuka Fusarium
0XYsporum, AKUI 3aBAa€ 3Ha4HOI IIIKOAM CiAbCLKOTOCIIOAAPCHKIM KyAbTypaM.

MATEPIAAU TA METOAU AOCAIAKEHD

Y A0cAiA>KeHHAX BUKOPUCTOBYBaAM BOAHI €KCTpaKTU HACTYIIHUX BUAIB POCAMH:
IIOAMHY AiKapcpKoro (Artemisia abrotanum L.), moauny npumopceKkoro (Artemisia
maritima L.), moanHy ascTpiricekoro (Artemisia austriaca Jacq.), TOAVHY eCTParoHOBOTO
(Artemisia dracunculus L.), a TakoX KyaApTypy ¢iTomatoreHHoro rpmbda Fusarium
oxysporum — mram 123-K.

Pocamnm Bupolrysaaum Ha BiAKpUTINL AiasHIi y OOTaHIYHOMY cagy
JKutommpchkoro HallioHaAbHOTO arpOeKOAOIIYHOTO yHiBepcuTeTy. Y A0CAiAKeHHX
BUKOPUCTOBYBaAll Hag3eMHYy YacTUHY POCANMH KOXKHOTO BUAY Yy Hepiog, IX IIBiTiHH:.
ExkcTpakt pocamH roTyBaanm 3a MeTogukon I'pogsincekoro A. M. (1973).
CriBBigHOIIIEHHSI POCAMHHOI CHMPOBMHU A0 AUCTMABbOBaHOI BoAM - 1:2. Ilpormec
eKCcTparyBaHHs TpusaB 24 roauHmu npu temneparypi +24 °C (I'poasincekuii, 1973).
Excrparopani  posumHm  QiapTpyBaam,  cTepmuaisyBaam  3a  AOIOMOIOIO
Mikpobioaorignoro ¢giaprpa Vacuum Driven Disposable Filtration System (0,22 pum,
GV Durapore Membrane) i BMUKOPMCTOBYBaAM 4451 TTOAAABIINX AOCAIAXKEHb.

30yaHuK Pysapiody BUAIASLAM Y UUCTY KyAbTYPY i3 OyAb0 KapToIii 3 0O3HaKaMu
ypakeHHs CyXOI0 TIHuUAu3HOW. Aas igentudikanii ¢itonaroreHHoro rpuda
BUKOPUCTOBYBaAu MeToAy, ommcaHi biaan B. I (1973). Xapakrep pO3BUTKY
KyAbTypaAbHMX i MOpJOAOTiuyHNX O3HaK (Py3apiiB BMBYaAU IIpU KYAbTMBYBaHHI Ha
cycA0BOMY arapi, cepegosuiii, onucanoMy B. I. biaait (1973), piakomy cepeaoBuiii
Yaneka (Termmep m ap., 1987). ®iroTokcuyHi BAacTMBOCTI 30yAHMKa BUBYAAU Ha
pocanHax Kaprorai, Bupomennx in vitro (Metogsr..., 1982). BipyaentHicts mramy
AocaigKyBaayu Ha Oyapbax Kapromai 3riaHo 3 Metoaukoio Kosaas H. /. (1983).
Kyabtypy rpmuba Buponiysaan Ha piakoMy cepegosuiii Yameka rmpu remuiepatypi 23
°C ynpoaosx 7 ai0. B poboti Oyam BUKOpuUCTaHi MeTOAM CBITAOBOI MiKPOCKOIII.
Oninky QYHIIIMAHOI aKTUBHOCTI 40CAiAKYyBaHMX eKCTPaKTiB IPOBOAUAN METOAOM
cepiliHMX pO3BeJeHb B  arapmusoBaHoMy cepegoBumli Yaneka (Metogpnr
DKCIePUMEHTaAbHOI...,1982). ExcTpaktm i3 Hag3eMHMX 4YacTUMH AOCAiAKYBaHMUX
poOCAMH JOgaBaal B CcepejoBuUIe B pi3HUX po3BedeHH:AX. KoHneHnTpariis
eKCTparoBaHIX PedoBUH B cepeoByili craHoBuaa 100 mr/ma, 50 mr/ma, 25 Mr/MA Ha
cupy peuoBuHy. KaitmHm KyasTypu rpuba 3aciBaau B IIOXKMBHI cepeJoBuIla 3
Pi3HOIO KOHLIEHTPALi€l0 POCAMHHMX eKCTpaKTiB. MikpoOHe HaBaHTa>keHHs rpubda
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ckaagaao 200 xonigiit/ma. Iocisu Fusarium oxysporum inKyOyBaau IIpu TeMIiepaTypi
23 °C npotsrom 7 ai6. AHaai3 QyHIiIMAHOI aKTUBHOCTI €KCTPaKTiB 40CAiAKyBaHMX
e(ipo0AiliHIX KyABTYp 34ilICHIOBaAY Ha 7 A00y.

PE3YABTATY TA IX OBTOBOPEHHSI

IIpu BuUBYEHHI BIIAMBY BOAHMX €KCTPAKTiB A0CAiAXyBaHNMX eQipOOAiITHUX
pocauH OyA0 yCTaHOBAEHO SICKpaBO BUpa>keH!i PyHTIIMAHUI BIIAUB IIJOA0 rpuda
F. oxysporum moauny aikapcekoro (Artemisia abrotanum), TOAMHY IIPUMOPCBKOTO
(Artemisia  maritima), ToAUHYy aBcTpilicbkoro (Artemisia  austriaca), TIOAMHY
ectparoHosoro (Artemisia dracunculus) (puc. 1-2). @yHrinuany Airo criocrepiraau npu
KoHIleHTparisax 25, 50 i 100 Mr/ma. ExcTpakT 1IoAMHY eCTparoHOBOTO IIPUIIMHAB PicT
Mineairo F. oxysporum aume mipu koH1leHTpauii 100 Mr/ma, mpu KOoHIIeHTpanisax 25 i
50 MI/MA 9acTKOBO CIIOBiABHIOBABCS JIOTO PiCT, CIIOCTepiradach (pyHricTaTHMdHa Aist
(taba. 1). Excrpakrtu Artemisia maritima ta Artemisia austriaca BUABUAU PyHTILUAHY
aKTMBHICTb IIpM yCiX BUIPOOYBaHMX KOHIIeHTpalisix. EKcTpakT moAmnHy AikapchbKoro
NpUNNHAB picT rpmba mpu KoHueHrtparii 50 ta 100 mr/ma, mpu 25 Mr/ma -
CIIoCcTepiraaoch AMIIe yIIOBiAbHEHHs pocTy y3apiyma.
Tabaums 1. Bians BOAHMX eKCTPaKTiB epip0o0aiViHIX pocauH poay Artemisia
Ha pict rpm6a Fusarium oxysporum

Bug pocannn KonnenTpariist BOAHOTO €KCTPaKTy, MI/MA
25 50 100
Artemisia abrotanum + - + +
Artemisia maritima + + +
Artemisia austriaca + + +
Artemisia dracunculus +- +- +

Konmpoaw - - -

IlpumiTka: KOHTpOAb — arapusoBaHe cepegosuine Yareka 3 404aBaHHAM AMCTUABOBAHOL
BOAM; «+» - PYHTIIMAHA Aisl eKCTPaKTiB; «+ —» (PyHTicCTaTM4YHa Ais eKCTPaKTiB; «—» - BiACyTHICTb
PyHrinmMaHOI aKTMBHOCTI.

Orxe, BcTaHOBAEHO (PYHIIIIMAHY aKTMBHICTh BOAHOIO €KCTPaKTy 3 HaA3eMHOI
yacTuHmM Artemisia maritima, Artemisia austriaca mpu KoHneHTpaniax 100, 50 i 25
MI/MA (Ha CUpy pedoBMHY) BigHOCHO (piTormaTtoreHHOro rpmda Fusarium oxysporum.
Bussaeno ¢yuricratnunmit sniaus Artemisia dracunculus nmpu KoHIleHTpauisx 25 Ta
50 mr/ma, ynrinmannii — npu 100 mr/ma. Mlogo Artemisia abrotanum, yrosiapHeHMI
pict rpmba criocrepirascsa mpm KoHIfeHTparlii 25 mr/ma, a npu 50 i 100 mr/ma —
BUsIBAeHa PyHTIIIUAHA Aisl.

B nonepeanix Hammx my0aikaiisix HaBeAeHO BigOMOCTI IIJOA0 KOMIIOHEHTHOTO
ckAagy edipHUMX 04if Ta (PEHOABHMX CIIOAYK AOCAIAKYBaHMX POCANH,
KyAbTUBOBaHUX B yMoBax JKmurommpcekoro Iloaicca (IBamenko Ta im., 2014;
Xpomarorpadiuamit aHaais..., 2014).
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Puc. 1. Biaup pocAMHHMX €KCTPaKTiB ePpipo0AiliHIX KyAbTyp Ha picT rpuda
Fusarium oxysporum nipu xoanenTpanisx: 100 mr/ma; 50 mr/m4; (34iBa Harrpaso): 1a,
16 - Artemisia dracunculus L.; 2 a, 26 - Artemisia abrotanum L.; 3a, 36 - Artemisia
austriaca Jacq.; 4a, 40 - Artemisia maritima L.; K - KOoHTpoAb (ekcriosuriis 7 4i0).
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Puc. 2. ®yHnrinuana akTUBHICTb BOAHOTO eKCTpakTy Artemisia dracunculus L.
cTocoBHO rpuda Fusarium oxysporum mpu xoHneHTpaii 100 mr/ma ; K — koHTpoab
(excriosuitist 7 4i0).

OcHosHi koMIIOHeHTH eipHOI 04il IT0ANHY AiKapcbKoro - 1,8-1nmHeoa (30,44 %)
Ta Kamopa (31,92 %), sAxi B 3HauHIiN Mipi BU3HAUAIOTh IPOTUMIiKpOOHi BAaCTUBOCTI
PpOCAVHIL.

Metogom BEPX y Hag3eMHil 4yacTMHI pOCAVH BUSABAEHO 23 CIIOAYKM (PeHOABHOI
IpUpoAu, 3 SAKNX igeHTH(ikoBaHO (AaBOHOIAM PYTUH, AIOTEOAiH-7-TAiKO3MATa
KOQeiiHy, XJAOPOT€HOBY, i30XAOpOTeHOBY KUCAOTHM, sKi TaKOXX BU3HA4YalOTh
IPOTUMIKpOOHi BaAacTMBOCTI pocamH. Bigomi mparii, B sKMX XJAOporeHosa Ta
KoeiiHa KMCAOTU PO3TASAQIOTHCS  SK 3aXUCHUIT (PAKTOP CTOCOBHO —A@AKUX
mikpoopranismis (Nakatani et al.,, 2000). Cyma ¢eHOABPHUX CIOAYK y IOBITPsIHO-
CyXil1 cupoBMHi ctaHOBMAA 2,98 %.

OcHoBHI KOMIIOHeHTU e(ipHOI 04il HOAMHY aBCTPiMICHKOIO: TpaHC—BepOeHOoA
(30,77 %), cabiniaauerat (18,16 %), minokapson (10,77 %), 1,8- nuneoa (7,31 %),
cabinoa (6,02 %), tepmineH-4-oa (2,98 %), mapa-menrt-1,5-aien-8oa (3,55 %),
repmakpeH D (2,74 %), xpusanteniaanerar (1,13 %). B HagzeMHil yacTuHi pocanH
BusABAeHa 31croayka ¢peHOABHOI IpUpPOAM Ta igeHT(ikoBaHO (PAaBOHOIAU: PYTUH,
aIrlireHiH, KpepleTuH — OioImA; rigpOKCMKOPUYHI KMCAOTHU: KaBOBY, XAOPOTE€HOBY,
i30XA0pOTeHOBY KICAOTU. 3araAbHMII BMIiCT (PEHOABHUX CIIOAYK Y IOBITPSIHO-CYXiit
CUpPOBUHI - 2,73 %.

OcHOBHIIT KOMITOHEHT eipHOI 04il HOAMHY eCTParoHOBOIO — MeTIAEBIeHO04,
10 cKaada€ 94,65 %; B Hag3eMHill acTuHi pocanH BusABAeHO 31 (peHOABHY CIIOAYKY,
3 HuX igeHTU]ikoBaHO (PAABOHOIAM: PYTUH, AIOTEOAIH-7-TAIKO3UA, allireHiH-7-
raikosmng Ta isoxaoporeHoBy Kucaoty. Cyma peHOABHMX CHOAYK Y IOBITPSHO-CyXil
cuposuHi — 5,12 %.
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Edipna 04is moamHy npumMopchKOTro MiCTUTh 3HAYHY KiABKiCTh &X-TyioHy (41,59

%) Ta xampopu (23,56 %), sAKi XapaKTepU3yIOThCsl aHTUMIKPOOHIMM BAACTUBOCT M.

OuesBngHo, QyHrinMAHI BAACTUMBOCTI AOCAIAXKYBaHMX POCAMH 3yMOBAEHi, y
Iepuly uepry, KiAbKiCHUM Ta fAKICHMM KOMIIOHEHTHUM CKAagoM 0i0A0TiuHO
aKTUBHMX PedoBMH - e(ipHUX O04iif, (PEeHOABPHUX CIIOAYK, TepIIeHOBMX CIIMPTiB,
cKAaAHMX eipiB Ta iHIIIMX peYOBUH.

BUICHOBKI

BcraHoBaeHO PyHTINIMAHY aKTUBHICTH BOAHOTO eKCTPaKTy 3 HaA3eMHOI 4aCTUHI
Artemisia maritima ta Artemisia austriaca mpu KoHueHTpamnisx 100, 50 i 25 mr/ma (Ha
CUpPY PedoBUHY) BigHOCHO iTonaroreHHoOro rpmubda Fusarium oxysporum. BusisaeHo
pyHricTaTMUHMIT BIIAUB eKCTpakTy Artemisia dracunculus mpu KOHLleHTparisx 25 Ta
50 mr/ma Tta Qynurinuaamii — npm 100 mr/ma. Iogo Artemisia abrotanum,
yTOBiAbHeHM 1 picT rpmuba criocTepirascs Ipy KOHIeHTparii 25 mr/mMa, QpyHrinmaHa
Aist — mpm 50 i 100 mr/ma.

OrpumaHi pesyabraTti 40CAiAKeHb CBiguaTh IIPO IePCIeKTUBHICTh 104aABbIIOTO
AETaABHIIIIOTO BUBYEHHS €KCTPaKTiB i3 pocauH poay Artemisia 3 METOIO CTBOPEHH:
aHTUQYHTaABHUX POCAVHHMX IIperaparis.
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