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yyacTi knitmHHoro nyny HSP90 y nigTpumui GinkoBoro romeoctasy 3a HOpMalibHUX i
CTPEeCoOBMX YMOB, perynsuii Ta ctabinisauii pocTy i po3BUTKY POCINH. PYHKLiIOHYBaHHS
LIanepoHiB gocnimpkeHo B ekcnepumMeHTax 3 Arabidopsis thaliana (L.) Heynh. 3 Buko-
PUCTaHHAM cneundivHmX iHribiTopis i myTanTy. [Ins aHanisy poni HSP90 B cTabinisauii
pocTy i MopdoreHesy NpoTH CTOXaCTUYHMUX MpoLEeCciB BUKOpUCTOBYBanm ekotunu Col i
Ler i myTaHT hsp90-1. [locnigXeHHs yyacTi LanepoHiB y NpUXoBaHHI FrEHETUYHUX 3MIH
NPOBOAUITM Ha FEHETUYHO MoniMOpdHOMY MaTepiari pi3HOro MOXOMAXKEHHS (HACiHHSA 3
POCHVH NMPUPOAHMX MOMNYMALiA; HaCiHHS eKoTuniB, onpoMiHeHe Y®-B i ramma-pagia-
uieto). PeHOMHMIA aHani3 NPOPOCTKIB NMoKa3as, O 3HWKEHHST OYHKLiOHAINbHOI aKTUB-
HocTi HSP90 npm3BoanTb OO0 MOCUITEHHS FETEPOreHHOCTI 3a TemMmnamu POCTy i NOSBU
NPOPOCTKIB 3 PI3HOMaHITHUMM MOPAOSOriYHUMK BioxmnneHHamu. B nonimopdHomy ma-
Tepiani uen eekT OyB GinbLl BUPAXKEHUM, KPiM TOro 3MEHLLEHHS YaCTKM NPOPOCTKIB 3i
3HaYHMMM MOPONOriYHMMM aHOManiAMK KopentoBaro 3i 36iNbLLIEHHAM YacTKU HEenpo-
pocroro HaciHHs. Taki pesynbTaTtui cBigyatb npo yvactb HSP90 B kaHanisauii npouecis
POCTY i HOpMarnbHOro hOpPMOTBOPEHHS LIMSAXOM cTabinizauii 6inkiB-knieHTiB. Kpim Toro,
pocrigpkeHo BnNnmB iHridyBaHHa HSP90 Ha cuHTed HSP (BecTtepH-6noT-aHania HSP90
i HSP70) Ta cTinkicTb NpopoCTKiB 4O BMCOKOI TemnepaTtypu i ramma-pagiauii. OTpu-
MaHi OaHi niaTBepaxytoTb perynsuito wanepoHamm HSPO0 cuHtedy HSP sk cknagoBoi
CTPECOBOI peakLii i kpoc-TonepaHTHocTi. OcobnmBocTi dyHKuUioHyBaHHA HSP90 gatoTb
MOXIMBICTb PO3rNsiaaTi B3aEMO3B A30K 3aneXXHuX Big, HUX NPOLECIB.

N. Ya. Levchyk, N. V. Skrypchenko, A. V. Liybinska,
O. P. Yunosheva, O. I. Dziuba, D. B. Rakhmetov
IMPACT OF ESSENTIAL OIL OF VITEX AGNUS-CASTUS L.
ON IN VITRO RHIZOGENY
M. M. Gryshko National Botanical Garden of NAS of Ukraine
Timiryazevska str. 1, Kyiv, 01014, Ukraine
Kyiv, Ukraine, e-mail: levchyk.n@ukr.net

Biotechnological usage of plant tissue cultures in pharmacognosy is based on the
ability of cells to synthesize various substances in vitro: glycosides, phenolic com-
pounds, cardiac steroids, saponins, lignins, flavonoids, terpenoids, alkaloids, etc. Im-
plementation of cell cultures prevent from extinction thousands of rare plant species
capable to synthesize useful substances. It is known that formation of morphological
structures (sprouts, roots, embrioids) in callus is accompanied by increasing generation
of bioactive substances in the culture.

Increased production can be achieved by further studies of selection of special-
ized cell populations and optimization of culture conditions. Thus, there is a search for
natural volatiles with antifungal and antibacterial properties in order to use them in plant
sterilization in vitro.

The objects of study were plants of V. agnus-castus, introduced in M.Gryshko Na-
tional Botanical Garden (NBG) of NAS of Ukraine. Plant species of the genus Vitex L.
belong to prospective plants with essential oils, due to their valuable medicinal, nutritive,
aromatic, honey, technical and essential oils decorative properties that qualify them for
use in various industries such as pharmaceutical, cosmetology and food (DOGAN Y.
2011, DONNA E. Webster. 2008; HOBERG E. 1999, STOJKOVIC D. 2011, VISHWA-
NATHAN A.S. 2010).
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The study aimed to determine qualitative and quantitative contents of essential oil
of V. agnus-castus, introduced in right-bank forest-steppe zone of Ukraine, and its alle-
lopathic and antifungal activity. The influence of essential oil on regenerative abilities in
vitro was studied on the A. deliciosa specimens grown in the NBG collection of vine fruit
plants. The vegetative reproduction of these plants by traditional breeding methods is
difficult and of low efficiency. According to previous studies, shoots of A. deliciosa exhibit
low coefficient of phytohormone balance and low regeneration abilities, with the maxi-
mum percent of rooting explants no more than 10-20 % (SKRYPCHENKO et al., 1999].

It is known that quantitative content of essential oil of Vitex plants is species-spe-
cific and changes according to vegetation phase, reaching maximum (0.51%-0.65 %)
at the height of plant metabolic processes (flowering, fructification phases) and the end
of vegetation.

Qualitative analysis of essential oil of V. agnus-castus shows that its main components
are 1,8-cineole, sabinene, limonene and the a-pinin. Though the percentage ratio of the
components does somewhat change in the course of vegetation, the major components
per species remain constant regardless of the plantation’s location (LEVCHYK, 2013).

According to our studies, essential oil of V. agnus-castus has potent fungicidal and
fungistatic influence on test cultures of Aspergillus niger van Tiegh, Alternaria alternata
(Fr.) Keisser, Fusarium culmorum (Sm.) Sacc. The homeostasis of fungal cells was
disturbed, resulting in full inhibition or partial suspension of mycelium growth, lack of
sporogony, and changes in pigment generation. In addition differ in resistance to toxic
influence of V. agnus-castus essential oil. The most resistant to this influence is the
culture of Alternaria alternata.

The level of antifungal activity of volatile oil changed in accordance with the vegeta-
tion phase, highest during flowering, fruiting and at the end of vegetation, relating to the
changes in qualitative composition and quantitative contents of essential oil over the
course of plant vegetation. The oil activity persisted for ten days, and the aftereffects
continued for two months. It was evidenced by the changed color of mycelium of fungal
culture from cherry-pink to beige.

Application of essential oil suspends the mycelium growth most effectively if the oil
was produced by flowering or fruiting plants. Suspension of sporogony of Aspergillus
niger culture due to influence of essential oil of V. agnus-castus is observed on all of the
plant’s vegetation phases and is directly related to the oil dosage. At the end of plant
vegetation, fungal sporogony is shown to be suspended, the GSZ becoming unnotice-
able. Suspension of sporogony and culture growth of Aspergillus niger due to influence
of the volatile oil of Vitex plants continued for two months, that of the Alternaria alternata
culture — for ten days.

In order to implement the observed antifungal properties of V. agnus-castus volatile
oil, it was used for sterilization of A. deliciosa explants that were cultured in vitro. The in
vitro graftage and direct regeneration were ineffective for these plants, due to the dense
pubescence of their leaves and stems, whereas the approach of culturing sterile plants
through regeneration showed promise.

It should be noted that formation of vast amounts of callus is necessary to rooting
of A. deliciosa plants in case of micropropagation.

As a result of three months of observations, it was found that the control plants
developed into fully functional specimens, plants of test Ne1 (1 pL) formed callus two
times of the control amount, but no roots, morphometric parameters of plants of test Ne2
(5 pL) remained unchanged, and plants of test Ne3 (10 pL) died.
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Hence, according to our results, the essential oil of plants of V. agnus-castus spe-
cies has high allelopathic activity (both inhibitory and stimulating), the levels of which
depend on the qualitative composition of the essential oil, and concentration of volatile
components per volume of medium. The essential oil of V. agnus-castus showed the
most inhibitory activity on plants of A. deliciosa when added at volumes of 5 and 10 pL.
Too high or too low concentrations of the oil in the medium are limiting factors that inhibit
or stimulate the new formations;

It was shown that the essential oil of V. agnus-castus can be implemented in vitro in
order to produce callus as a source of biologically active substances, and for bolstering
the effectiveness of biotechnological methods of cultivation of A. deliciosa.
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Lupak O., Klepach H., Antonyak H. THE EFFECT OF BIOSTIMULANTS ON
THE ACTIVITY OF ANTIOXIDANT SYSTEM ENZYMES OF CALENDULA OFFICI-
NALIS L. PLANTS OF THE WESTERN FOREST-STEPPE ZONE OF UKRAINE. The
aim of this work was studying the enzymes activity of antioxidant system of Calendula
officinalis L. of the variety «Polova krasunia», cultivated under conditions of the West-
ern Forest-steppe zone of Ukraine. It is determined, that plants of Calendula officinalis,
grown under the influence of biostimulants are characterized by higher productivity and
well enzymftic activity of antioxidant protection comparing with control. The best results
were obtained in the variant with applying biostimulant «Vermibiomag».

3aBOsku LUMPOKOMY criekTpy dhapmakonoriyHmx Bnactmsocten Calendula officinalis
L. e LiHHO CMPOBMHO AN OQILINHOT Ta HapoaHOT MeanLMHK. [pUpOoLHI aHTUOKCHMAAHTH,
KapoTuHoiauW, dnaBoHoiamM Ta iHWi BAP nikapCbKkoi pOCIIMHHOT CUPOBUHUW, 3YMOBIIIOIOTh
npoTMsananbHy, aHTUCENTWUYHY, CMa3MOMITUYHY, PaHO3arolBanbHy, CeOaTUBHY,
CeYOriHHY, XOBYOriHHY Aito pocnuHm [LLenyasko, 2013]. TxHin BMIcT y kBiTkax C. offici-
nalis 3Ha4yHO 3aneXuTb Bif, I'PYHTOBO-KMIMATUYHUX YMOB Ta rEHETUYHUX 0COBNMBOCTEN
copty. [ns nigBULLIEHHSA TONEPaHTHOCTI NiKapCbKUX POCAVH OO CTPECOBUX YNHHUKIB Pi3-
HOIO MOXOXKEHHS 3a X BUPOLLYBaHHS Y NMOMbOBUX YMOBaX PEKOMEHAYOTb BHOCUTH Bio-
ctumynsaTopu pocty [Tepek, 2011; Jlynak, 2016]. 3a cTpecoBux yMOB POCIUHM 30aTHI
00 HAZCWHTE3y eH3MMIB, a TaKOX AesKUX MeTaboniTiB aHTUOKCUAAHTHOI CUCTEMMU, LLO
Jae 3MOory KniTMHaM YHUKHYTW TOKCUYHOI Aii BinbHUX paaukanis [KocakiBcbka, 2003;
Mawop, 2011].

MeTa poboTn — [OCNIAUTN aKTUBHICTb EH3MMIB aHTUOKCMAAHTHOIO 3aXUCTY POCHVH
C. officinalis copty «[lonboBa kpacyHs» 3a BupoLlyBaHHSA B ymoBax 3axigHoro Jlico-
cTeny YKpaiHu i3 3acTocyBaHHAM BioCTUMYNATOPIB pocTy. [ocnigXeHHs 34iMcHIoBanm
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