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Medicinal plants are important objects for botany, systematics and plant geography research, as well as physiology,
pharmacology, and biotechnology. Medicinal plants from the Lamiaceae family are being intensively studied for
medical and pharmacological reasons. This family also includes the medicinal herbaceous plant oregano (Origanum
vulgare L.), known from ancient times for its antimicrobial and antifungal properties, the ability to strengthen the
human immune system, and to improve the general state of an organism. At present, the study of its antimicrobial,
antifungal, insecticidal, anticoagulant, antitumor, therapeutic and many other properties is being actively continued. Due
to the relevance of the development of the principles of O. vulgare micropropagation in vitro and the undeveloped
conditions and methods of its cultivation, the aim of this work was to optimize microclonation in vitro of oregano via
the activation of auxiliary buds. The research tasks were to test the ability of auxiliary buds to be activated depending on
the localization on the donor shoot internodes and to intensify the root formation of cuttings through medium content
optimization. The influence of the location of the auxiliary buds on donor shoots on their activation in vitro was studied
on such indicators as the length of newly formed shoots, the number of nodules per one newly formed shoot, and the
number of newly formed shoots per one bud. In plant microclonal propagation, the stage of root formation is very
important for further adaptation in soil. Practical experience has shown that for the effective adaptation of oregano in

soil, the length of the root system for cuttings should be 1.5-2.0 cm, the degree of root system development — 4-5
points under shoot length of 3-5 cm. The study of peculiarities of oregano microclonal propagation via activation of
auxiliary buds has allowed us to optimize the stage of explant selection for cutting and the formation of cuttings’ roots.
It has been established that for optimal length, the number of nodules of the newly formed shoots and the number of
newly formed shoots, the first internode, located on the top of a parent shoot, as well as the third to fifth ones are more
suitable. For rooting oregano cuttings, the optimal medium on the ratio of length and density of root system and on
shoot length is the nutrient one containing half of the macro-, microsalts and vitamins on Murashige-Skoog, 20 g/l
sucrose and 0.75 mg/I kinetin.
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Onrumizanisi MiKpOKJIOHAJILHOT0 PO3MHOKEHHS IN Vitro
MaTepuHKH 3BH4aitHoi (Origanum vulgare)

A. B. ®okina*, T. M. Caraposa*, B. T. Cmeranin*, H. 1. Kynenko**

*[IBH3 Vkpaincokuil OepaxcasHuil XiMiko-mexHono2iunuil yHigepcumem, /[uinpo, Yxpaina
**/locniona cmanyis nikapcokux pociun Incmunymy azpoexonozii ma npupoooxopucmysanns HAAH, bepesomoua, Ykpaina

JlikapchKi pOCIMHY — BaXUINBI 00'eKTH OOTAHIKY, CHCTEMATHKH Ta reorpadii, a Takox Qisionorii, apmakonorii Ta 6ioTexHomorii. Jlikapepki
pocivHKA poarHKM Lamiaceae iHTEHCHBHO BHBYAIOTh Y MEOUYHHX 1 (HapMAKOJOTIYHMX JOCTIDKEHHsX. J0 Ii€i pPOAMHH BiIHOCSTH JIKAPCHKY
TpaB’sIHUCTY POCIMHY MaTepuHKy 3BuyaiiHy (Origanum vulgare L.), Binomy 3 [aBHiX 4YaciB CBOIMH AHTHMIKPOOHHMH Ta MPOTUTPUOKOBUMH
BJIACTHBOCTSMY, 3JATHICTIO 3MIIHIOBAaTH IMyHHY CHCTEMY JIIOJMHH Ta IOJIIIIYBAaTH 3araJbHUN CTaH opraHisMy. HuHI aKTHBHO BHMBYAlOTH il
AHTHMIKPOOHI, IPOTHIPHOKOBI, IHCEKTHIMIHI, aHTHKOAryJISHTHI, IPOTHITYXJINHHI, TEpaleBTUYHI BIACTHBOCTI Ta YMMANO iHIMX. Y 3B’S3Ky 3
AKTYaJIBHICTIO PO3POOJIEHHS PHHIMITIB KIIOHYBaHHs O. vulgare Ta Hepo3poOIeHiCTIO YMOB 1 crioco0iB il KyJIbTHBYBaHHS IN VItr0 MeTa JOCITiIDKEHHS
HoJisirasia B ONTUMI3alii MIKPOKJIOHAIBHOTO PO3MHOKEHHSI MATEPUHKH Yepe3 aKTHUBALi0 Ma3ylIHUX OpYHBOK. J[OCIIPKEHO BIUIMB PO3TAIIYBaHHS
MasyIHAX OpyHBOK HA JIOHOPHHX IIaroHaX Ha IX akTHBALio IN Vitr0 3a TakMMH IOKa3HHKAaMH SIK JIOBXHHA HOBOYTBOPEHHX IaroHiB, KiIBKICTH
MDKBY3/TiB Ha HOBOYTBOPEHUH ITaTiH, a TAKOX KLIBKICTh HOBOYTBOPEHUX ITArOHIB HAa OPYHBKY. Y MiKpOKIOHATFHOMY PO3MHOMKECHHI POCIHH CTafist
KOPEHEYTBOPEHHSI BOXKJIMBA JUTsl IOAAIBIIOI aanTanii y rpyHTi. [IpakTidHuil TOCBiA MOKa3aB, 10 AT eeKTUBHOI afanTallii MaTepHHKH y TPYHTI
JIOBKMHA KOPEHEBOI CHCTEMH JKHBLIB IOBUHHA OytH 1,5-2,0 cM, CTYmiHb PO3BUTKY KOPEHEBOI CHCTEMH — 4—5 GaltiB 3a NOBXKHHHM TaroHa 3-5 cM.
BuBueHHs 0co0IMBOCTEH MIKPOKIOHATIFHOTO PO3MHOXKECHHS MAaTEPHHKH dYepe3 aKTHBALIIO Ma3yIIHUX OpYHBOK JIO3BOJIWIO ONTHMI3YBaTH CTAITH
BiI0OPY EKCIUTAHTIB UTsl JKMBIFOBAHHS Ta YTBOPSHHS KOPEHIB y JKUBI(B. J{yisi onTHMI3allii KiTbKOCTI HOBOYTBOPEHHX MAroHiB, 1X JTOBXHHH Ta
KUIBKOCTI MDKBY3JIIB JOLJIbHE BUKOPHCTAHHS TIEPILIOro, PO3TAIIOBAHOTO Ha BEPXIBL JIOHOPHOTO TaroHa, a TAKOX TPEThOTO—II SITOr0 MIKBY3IIIB.
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JUist yKOpiHeHHS KUBLIB MAaTCPHHKH ONTAMAIBHE 32 CIIBBIHOLICHHSM TOBXUHH Ta IIUTBHOCTI KOPEHEBOI CHCTEMY, JOBKHHY [AroHIB JKUBIJIBHE
CEpEeIOBHIIIE, IKE MiCTUTb ITOJIOBUHHY KOHIIEHTpAII{I0 Me30-, Mikpocoreii i BitamiHiB 3aa Mypacire — Cxyrom, 20 /1 caxaposu Ta 0,75 MI/i KiHeTHHY.

Kniouosi crosa: nazyisi OpyHbKU; MDKBY3JISI; KOPEHEYTBOPEHHST; CKJIaJ1 )KUBIJIBHOTO CEPEIOBHILA

Beryn

Origanum vulgare L. Ginbiie Binoma sIk MaTepHHKa 3BHHYAiHA —
PpociiHa, TIOIIMPEeHa Maibke 110 BCiid €BpoTTi, i y KOXKHIH KpaiHi, ¢ BO-
Ha POCTe, HAPAXOBYETHCS BENIMKA KUIGKICTD TOMYJISIIIH, sIKi PO3PI3HS-
FOTBCS 32 MOP(OJIOTIEr0 Ta XIMIYHAM CKIIAJIoM. BHBUCHHSM pi3HOMA-
HITTSI MATEPHHKH 3aiMaroThCs y Oaratbox kpaiHax — y [lombimi (Kosa-
kowska & Czupa, 2018), Ascrpii (Lukas et al., 2013), Jlarsii (Zuka-
uska, 2015), kpaitax Bankarcekoro miBoctposa (Karousou et al., 1998),
V36ekucrani (Mamadalieva et al., 2017) towo. Taky uikaBicth 1o Ma-
TEPUHKU BUKJIMKAIOTH YMCIIEHHI KOPHICHI BIACTHBOCTI 1i epipHOI ol
Teprr 3a Bce — 1e mporumikpobua (Fabbri et al., 2016; Szczepanik
etal., 2017; Menezes et al., 2018), ircexruimna (Parreira et al., 2018)
Ta npoturpudkosa 1ist (Bona et al., 2016; Khosravi et al., 2018), 3xar-
HICTb 3MILHIOBATH IMyHHY CHCTEMY JIOJIMHH, TOJIIIITYBATH 3araibHAN
cran opranizmy (Kudrjashova, 2009). Takok BUBYArOTh IPOTHITYXJIAH-
HUH, TeparieBTHYHAMN, npoTH3anaibHuii (Prasanna et al., 2016; Han &
Parker, 2017; Wei et al., 2017) ta inmii epexru O. vulgare (Forte et al.,
2018; Nirumand et al., 2018; Zhou et al., 2018). Beaukoro 3HaueHHs
HaOyIa eipHa OTist MATEPHHKH 1Sl GI0CYMICHOCTI HAHOYAaCTHHOK 30-
nota (Benedec et al., 2018), st 3am00iraH s 3HUIIEHHST CTPEITTOKO-
koBoi Giorutieku (Wijesundara & Rupasinghe, 2018). Binome Bukopuc-
TaHHsI MaTepUHKH Yy cibcbkoMy rocrozapetsi (Da Silva etal., 2018;
Kolling et al., 2018; Liu et al., 2018). Kpim 3HauHMX JIiKapCHKKX BIla-
CTHMBOCTEH, MaTepHHKa BiIOMa SIK CIIELIisl, XapaKTepHa YISl ITaTiHCHKOT
Ta IPELBKOI KyJTiHapii.

HesBaxxarouu Ha BenMKe 3HaueHHs eipHOi OJIil, SIKy OTPUMYIOTh
i3 MaTepuHKH, i BMICT y 3pa3kax pI3HOro IOXODKEHHS OBOJIL
HU3bKHIL. BMicT edipHoi orii y AMKOpocIiX 3paskax YKpaiHH KOJHBa-
etbest B Mexxax 0,010-0,126% Bin abcomorHo cyxoi Macu (Bojko, 2011).
Jlo JlepaBHOTO PeecTpy COPTIB POCIIHH, TIPHIATHUX JUTST TOIIHPESHHS
B YkpaiHi, 3aneceHo exaunnii copr O. vulgare YkpaiHouka, y sSKOro
BMICT e(ipHOi OTil B JIMCTKOBO-CTEONOBIH Maci ckimanae 0,54% Bin
TOBITPSIHO-CYXOl MacH.

Jl1s1 BHpileHHsT IPoOeMH MMiABUIICHHST BMICTY eipHUX Ormiif i
CTBOPEHHS HOBHX, BUCOKONPOAYKTHUBHUX COPTIB B YKpaiHi Haitedek-
THBHILINM YSIBJIETHCA TECTYBaHHS 3pa3KiB THKOT (IIOpH, BUKOPUCTaH-
Hf IX SIK BHXIJHOTO MaTtepiany Ul CeleKIiHHOi poOOTH Ta IIBHJIKE
MIKpOKJIOHAIbHE PO3MHOYKEHHs etiTHIX 3paskiB (Kudrjashova, 2009;
Kapchina-Toteva et al., 2014). Meto MiKpOKIIOHAIBHOIO PO3MHOYKEH-
HsI CTa€ BCE PO3MOBCKOHKEHIIIIMM Y CBITI Yepe3 CBOKO 3/ATHICTh IIBHI-
KO 30UIBLIYBATH KUIBKICTh T€HETHYHO ICHTUYHUX 1 O3/I0POBJICHHX
campkanmis (Yildirim, 2013; Dakah et al., 2014; Ozdemir et al., 2014).
BaximBy postb Ut KIIOHYBaHHS iN Vitro mMarots Taki (akropu sk BU-
JIOBi Ta COPTOBI OCOOJIMBOCTI, CTaH i MOXODKEHHS €KCIUIAHTA, CKIIaL
JKUBWJIGHOTO CEPEJIOBHUIIA T2 YMOBH KyJbTHBYBaHHS. OJIHAK 0COOMH-
BOCTI KyJITHBYBaHHS MATEPHHKH 3BUYAitHOI B yMOBax in Vitro BuBue-
HO (pparmeHTapHO. BinmHocHO Mana KibKicTh iH(popMaLil cTocyeThest
3B’513Ky MOP(OJIOTIYHNX TOKA3HUKIB JOHOPHUX POCIHH 1 €KCIUTAHTIB
MaTepHHKH 3 pe3ysibTaTaMH KyJIbTHBYBaHHs iN Vitro. Harpuikiai, BiB-
YeHO pereHepalito MaTepUHKU Y CTEPUIBHI KyJIBTYpi 3 KOPEHEBOi BO-
JIOCHHH Yepe3 KalyCOTeHe3 OJHOYACHO 3 MEPEHECEHHSIM JI0 POCIIMHU

uy>xuHHAX reni (Habibi et al., 2016). Oxpemi etari TexHOMOTIT KyJTb-
THBYBaHHs iN Vitro pospoGriero st inmoro Bugy — O. acutidens
(Goleniowski et al., 2003; Yildirim, 2013), omHak BUIOBI BiAMIHHOCTI
HE CTIPHSIOTH 1l IIMPOKOMY BIPOBAHKEHHIO. MeTo] KIIOHATBHOTO MiK-
POPO3MHOKEHHS! JI03BOJISIE BUKOPHCTOBYBATH IS MIOAAIBIIONO MHO-
JKEHHSI Pi3HI CKCIUIAHTH: CIULIIl OpPYHBKH, JIHCTSI, MDKBY3JISL, IPOPOCT-
KH, HACIHHsI. AJIe TaKe MHOYKEHHS TIOTpeOye KOHKPETH3aIlii METOIy Jist
KOXKHOTO BHJTY Ta COPTY Yepe3 iX FeHOTHITIYHI OCOOTHBOCTI.

V 3B’513Ky 3 aKTYaJIbHICTIO PO3POOKM NPHUHIAIIB MiKPOKIIOHYBaH-
w1 O. vulgare in vitro Ta Hepo3pOOIIEHICTIO YMOB i CIIOCOGIB KYJIBTHBY-
BAaHHSI, METa HAIIOTO JOCII/DKEHHS — ONTUMI3yBaTH MIKPOKIOHATIBHE
POSMHOXKEHHSI MAaTCPUHKH 3BHYAHHOI NUTIXOM aKTHBAIil Ma3yIIHIX
OpyHBOK. JI0 3aBIaHb TOCIT/PKEHHS BXOAWIO TECTYBaHHSI 3[ATHOCTI IO
AKTUBAIIl TTA3YIHUX OPYHBOK PI3HHX 32 JIOKATI3AIIEI0 MDKBY3IIB J10-
HOpHYIX I1aroHIB Ta IHTEHCU(IKAII0 KOPEHESYTBOPEHHSI B OTPHMAHHX
JKMBIIB JUTSI ONITHMI3ALIiT CKJIa Ty KMBUIBHOTO CEPEIOBHIIIA.

Marepias i MeToIu 10C/TiKEeHb

Marepian i JOCTIDKEHHS — CEJICKLIHHMI 3pa3oK MaTepHHKH
3sugaiinol (Origanum vulgare L) BO-1, crBopenmii Ha JlocmimHiit
CTaHIi JIKapChKUX POCIMH [HCTUTYTy arpoekororii Ta IpHpoIoKo-
pucryBanHs HarionamsHol akanemii arpapaux Hayk (M. Bepesoroua).
JlocripkeHHsT B KyJIBTypi iN VItro mpoBezieHe Ha eKCIIePUMEHTAIIBHMH
06azi GiorexuonoriuHoi Jladboparopii TOB «KomruiekcHuii Arpocepsic»
(M. 3anopixoKs).

JIoHOpHI Ky11li BUPOLIYBaJIM Y BEreTALIHUX MTOCY/IMHAX 00’ €EMOM
10 5. [Tyt mociipKeHHs1 yTBOPEHHS TIArOHIB 13 MA3yIIHIX OpYHBOK BH-
KOPHCTaHO JKMBLI 3aJIKHO BiJ] MiCIA iX pO3TAIlyBaHHSI HA MAaTEpHH-
CHKOMY ITaroHi JJOHOPHOI POCITMHH. MaTeprHChKI [IArOHK PO3pi3aiii Ha
JKUBLI-CKCIUIAHTH TAKMM YHHOM, I00 IO CKIamy JKHBLS BXOMHIA
JWISHKA cTeOl1a, IBa CYMPOTHBHO PO3TAIIIOBAHI JIMCTKH Ta JIBi Ma3yIIHi
OpyHbky. OTpUMaHi JKUBLI HyMepyBaJIM 3aJIeXKHO BiJI X pO3TalllyBaH-
Hsl HAa MaTepPUHCHKOMY I1aroHi 3 MEPIIOro M0 CHOMHH, BITIOBIHO 10
HOMepa MDKBY3JISI, PaXyrOuH Bill BEPXIBKU MaroHa JIOHOPHOI POCIIMHU
(puc. 1). CrepmnizyBamu ekcruranTé y 70% eTIoBOMY CITHPTi HPOTSI-
roM 3045 ¢ i3 moJaNBIIHIM IPOMHUBAHHSM CTEPIUTBHOIO JMCTIIHOBA-
HOIO BOJIOK0. J{auti *KUBII BUTPHMYBAIH 7 XB y TIpErapari Jlomecroc®,
PO3BEICHOMY CTEPIIIBHOKO JICTHIIFOBAHOIO BOJIOKO Y CITIBBITHOIICHH]
1:5. TotiM eKcIUIaHTH 3HOB TPUPA30BO IPOMHBAIN CTEPHIIBHOIO JIH-
CTHJIEOBAHOIO BOJIOI0. CTepHiIbHI XKUBII EKCIUIAHTYBIH B acelTHY-
HUX YMOBax 3rifHo 31 cranmapranmu mMetomamu (Kushnir & Sarnac-
kaya, 2005) Ha Ga30Be >KUBWIBHE cepeioBuIiie S1, 10 MiCTHIIO MaKpo-,
Mikpocori Ta Bitamiru 32 Murashige & Skoog (1962): 30 r/n caxaposu,
1 mr/n 6-6emsunaminonypury (BAIT), 0,05 mr/n xineruny, 0,05 mr/n
iHponi-3-orroBoi  kucnory, 0,1 Mr/m aneHiHy Ta 7 T/ arapy.
JKuBIITbHE cepeoBHUIIe CTEPIITI3YBATIN ABTOKIIABYBAHHSM I1iJ] THCKOM
0,11 MITa mpotsirom 25 xB. Ha BapianT mociiay [y OHOro HoMepa
MDKBY3/Is1 BUCAJDKyBAJIM JKHBL 3 15 OHOpHUX maroHiB. KyisTnByBaH-
Hs1 31iFicHIOBaH 32 Temriepatypu 25 °C B ymoBax 16-romuaHOrO0 (hoto-
nepiofly Ta iHTeHcuBHOCTI ocBiTnenrst 1 500 JiroKe. AHaii3 pe3ynbTaris
npoBOIIH Ha 14-Ty 100y KyJIGTUBYBAHHS.

Puc. 1. INarin fOHOPHOT POCIIMHY MaTePUHKY 3BHYAHHOL: II(paMH BKa3aHO HOMEPH MDKBY3ITB
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JUist BUBYCHHSI BILTMBY CKJIaJTy JKMBIJIBHOTO CEPEIOBHIIIA HA KOpE-
HEYTBOPEHHS [IarOHIB BUKOPHUCTOBYBAIIN CTEPHIIBHI TTArOHK, OTPUMaHi
Ha cepezioBui S1 iy yac akTrBaryi na3ynHux OpyHboK. Taki maronu
PO3pi3aIH Ha JKUBLI IOBKHHOIO 4—7 MM y CTEPHIIbHIX YMOBaX. YKOpi-
HEHHS HOBOYTBOPEHHX JKHBLIIB BHBYAIH Ha 9 PI3HHX 3a CKJIAJIOM >KH-
BIWIBHHX cepeoBHIax (Tadm. 1). KynsTuByBaHHS IPOBOIMIIHN 32 TEM-
niepatypu 25 °C B ymoBax 16-romuHHOr0 (hoTonepiony Ta iIHTeHCUBHO-
cri ocimeHns 1500 mokc. Ha BapianT mocmigy 3 yKOpiHEHHS eKc-
TIaHTyBaH 10 20 KUBIB. AHAI3 pe3yJBTaTiB NpoBomIH Ha 30-Ty
J00Y KyJIBTHBYBAHHSI JUIsl XKUBLIIB, SIKI YTBOPHIIA KOPEHI.

Taomns 1
CKJ1aJ1 >KMBWIBHHX CEPEIOBHIIL
JUTS1 JIOCTTI[DKEHHS KOPEHEY TBOPEHHS YKHBIIIB MATEPUHKA 3BUYAITHOT

Howep MiHepanbHa 0K, IMK, HOK, 3ea- Kine- Caxa-
OCHOBA, TWH, THH,  PO3a,

CepeJIoBHIIA Bt Mr/n M/ M/ . o

1 1/3MS 20 - - - - 30

2 12 MS 0,5 - - - - 30

3 12MS 30 - - - - 30

4 12MS 05 05 - - - 30

5 12 MS 0,1 04 - - - 30

6 12G 10 - - 0,13 - 30

7 12G - - 0,75 013 - 30

8 12 MS 0,5 - - 0,10 - 30

9 12 MS - - - - 0,75 20

Tpumimku: MS — mMaxpo-, Mikpocosti Ta Bitamirm 3a Murashige & Skoog (1962),
G — maxpo-, Mikpocosi Ta Bitamian 3a Gamborg et al. (1976), IOK — innoin-3-
orrroea kucnora, IMK — iHmonin-3-macisHa kucrora, HOK — asbta-Hadruson-
TOBA KHCIIOTA.

Pe3yabrarn

Ky MaTeprHKy, BUKOPHCTaHI SIK JDKEPENo eKCIUIAHTIB, Oy 8-
MICSIYHOTO BiKy Ta Mayy 12-13 po3uHeHHx narosiB. Bucora noHop-
HHX pociuH gocsraia 33-36 cm. JloBxkiHa NaroHiB, 3 sIKKX BiIOMpaI
eKCIUIaHTH, craHoBina 19-36 cM. JIoHOpHI naronu Maiu 10 7 MibKBY3-
iB. JIoBKIHA KUBIIB, Ha SKi PO3PI3ai MAaTEPUHCHKI MTArOHH, CKIa-
nana 4-6 mm (puc. 2).

Puc. 2. )KuBI1t0BaHHS CTEpHIIBHOI'O MATEPUHCHKOIO IIarOHa
MATEPUHKH 3BHYAIHOI JUTS MOJQIBIION0 KyJIbTHBYBAHHS iN Vitro:
@ — TIarOHM 10 YKUBLIFOBAHHSI, 6 — OTPUMAaHI XKHBLI

100

UYepes 2-3 nobu micIist eKCIVIaHTALT CIIOCTEPiraii aKTHBALLIO Ha-
3yIIHKUX OpYyHBOK MaTepHHKH (pHC. 3), a uepe3 Jiga TIKHI — 100pe po3-
BHHEHI HOBOYTBOpEHI MaroHH 3 OpyHbOK. BrumB posrairyBaHHs ma-
3YIIHUX OPYHBOK Ha JIOHOPHHX MAaroHax Ha iX aKTUBAIIiO iN Vitro Bu-
BYAJIY 32 TAKMMH [TOKa3HUKAMH SIK JIOB)KHHA HOBOYTBOPEHOTO T1aroHa,
KUTBKICTh MDKBY3JTiB HOBOYTBOPEHOTO TTar0Ha Ta KUTBKICTH HOBOYTBO-
EHMX I1arOHIB y TlepepaxyHKy Ha BUXiIHy OpyHBKY (TaliL. 2).

CepenHst IOBXWHA OTpHMaHUX TaroHiB ckianma 30,1 + 2.2 MM
(Tabu. 2), IPUYOMY JOCTOBIPHOI PI3HHII MK JIOB)KMHOFO TIATOHIB, OT-
pUMaHKX Bin OpyHBOK PI3HHX MDKBY3WIB, HE BISIBIICHO. BimmiueHo
TCHZCHIIIO /IO TOSBA HAMIOBIIMX IAroHIiB i3 OPYHBOK IT’SITOrO
MikBy31st (34,6 £ 5,1 MM) i HalKOPOTIIMX — i3 GPYHBOK TIEPILIOrO M-
B3 (28,6 + 5,6 Mm). CepenHs KUTBKICTh MDKBY3/1iB Ha HOBOYTBOpE-
HOMY TaroHi B ekcriepiMenTi cknana 1,99 + 0,13 mr. [Tpu usomy Ha
TIAroHaxX, OTPHMAHUX 13 OPYHBOK IIEPIIOro MKBY3/ISI JOHOPHOI POCIIH-
HH, CepelHs KUIBKICTh MDKBY3IIB BUSBWIACH HalOUBIIOI (267 +
0,37mrr), a 3 GPYHBOK CHOMOIO MDKBY3/Isi — HaiimeHmo (1,38 +
0,25 mrt.). Maibke Bei nasyiiHi OpyHbKH aKTHBYBATHCS 3 YTBOPEHHSIM
1-2 maroHiB HE3AJISKHO BiJ PO3TAILlyBaHHs MDKBY3/I HA JJOHOPHOMY
naroi. KinbKiCTh yTBOpEeHHMX MaroHiB Ha OpYHBKY Ui Jpyroro
MDKBY3IIsI BUsiBIIach Haimenmoro (0,83 maroma). [l mbkBy3mis 7, 4
Ta 5 KUTBKICTB IaroHiB Ha OpyHBKY ckiana Bimmosimao 0,92, 0,96 Ta
0,97 mrryk, must mocroro — 1 mari, 11 Tpersoro — 1,03, 1 nepiioro
MbkBy3s1 — 1,10 marona.

Puc. 3. YTBOpEHHSI MAroHiB i3 Ma3yIHuX OpYHBOK:
1 — HOBOYTBOpEHI ITAaroHH, 2 — MKBY3/IS1 JIOHOPHOTO [1aroHa,
3 — JIMCTKH JOHOPHOTO MaroHa

Ta0muus 2
AKTHBALiSI NA3YLIHKX OPYHBOK iN VItro 3a71e:KHO BizT iX pO3TalllyBaHHS
Ta XapaKTepHUCTUKa HOBOYTBOPEHUX MTArOHiB MATEPUHKH 3BUYAITHOL

o Jlomuna an?,lcicn, mik-  Kigskicts HOBO~
imayamexcrmnn HOPOIRRCOT0
TIaroHa, MM - o ’
1 15 28656 2,67+0,39 1,10+0,22
2 13 292+6,0 240+042 0,83+0,08
3 15 344+45 197+0,21 1,03+0,07
4 15 333166 2,07+£0,29 096+0,11
5 15 346+51 197+0.27 0,97+0,07
6 12 29,7+53 1,79+0,24 1,00
7 11 30,7162 150+0.21 092+0,17

BaxomBrii eran y MIKpOKJIOHAJIBHOMY PO3MHOKEHHI POCIIMH —
KOpEHEYTBOPEHHSI C(hopMOBaHHX MaroHiB. [Torepe i pocriy nokasa-
T, 10 JUTs1 epeKTUBHOI aianTariii MaTepHHKH Y TPYHTI IOBKHHA KOpe-
HEBOI CHCTEMH JKUBLIS Mae JopiBHIOBaTH 1,5-2,0 cM, CTyIiHb PO3BHTKY
KOPEHEBOI chcTeMH — 4—5 GaJtiB 3a JOBKHHH MaroHa 3—5 cM.

JUist OLiHIOBaHHS BIUIMBY CKJIAJy KHBWJIBHOTO CEpENIOBUILA Ha
KOPEHEYTBOPEHHST KOHTPOJIOBATIN JIOBKHHY TIArOHIB i KOPEHIB, a Ta-
KO XapakTep PO3BUTKY KOPEHEBOI CHCTEMH 3a IIKAIOK B 1 1o
10 GauiB, ne 1 6ar — TOHKA, JOBra KOPEHEBA CHCTEMA 3 TIOOMHOKUMH
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KopiHipiMe, 10 GaniB — y)Ke IIiIbHA Ta KOPOTKAa KOPEHEBA CHCTEMa
(puc. 4). Pe3ynbraty BUBUCHHSI BIUTHBY CKII4Jly >KMBUJIBHUX CEpPEIO-
Ta0muus 3

BUII HAa KOPCHEYTBOPCHHS JKMBIIB MaTCpHHKU 3BHYAiiHOI N Vitro
HaBeJICHO B Tabymj 3.

BIuB CKJIa1y KMBHIIBHONO CEPEIOBUIIIA HA KOPEHEY TRBOPEHHS! )KHBLIB MATCPHHKH 3BUYANHOI IN Vitro

Howmep cepenoBuia 1 2 3 4 5 6 7 8 9
JloBx1Ha KOPEHEBOI CHCTEMH, CM 25+06 14+03 13+03 0,7+0,2 16+0,6 1,7+04 04+0,1 15+02 20+£05
CTyIiiHb PO3BHTKY KOPEHEBOI CHCTEMH, Oat 35+04 32+07 41+07 38+08 43+08 50+£1,0 68+13 47+11 45+0,6
JIOBKHHA [1aroHa, cM 90+12 57+16 59+11 7117 6,6+09 3009 12+04 68+15 3708

Kopeti yrBoproBai 60-80% »xwuBLiB. Sk BuaHO 3 Tabmuui 3, Xi-
Mi4HHi cKiiaj cepenosu | Ta 9 crpHsB YTBOPSHHIO HANIOBILION KOpe-
HEBOI CHCTEMH JKHBLIIB, alie ONTHMAIbHY JoBXHHY Y 1,5-2,0 oM 3a0e3-
TIeTIH cepeniorma 5, 6, 8 19. TeHeHIIio 10 YTBOPEHHS HAUIIUTHHI-
11101 KOPEHEBOI CHCTEMH TIPOJICMOHCTPYBAIM POCIIMHU Ha CEPEIOBHIIIAX
6-9 (puc. 4), xoua oNTUMAIBGHY MUTBHICTS Ha piBHI 4-5 GariB 3a0e3-
TICYrITH cepezioBuIia 3, 5, 6, 8, 9. BomHouac, HaiinoIi naronu cdopmy-
BaJIMCS Ha cepezioBriiax 1 14, a ONTUMAaTbHI — JIOBKUHORO 3—-5 cM — Ha
cepenoBHILax 6 i 9. PO3BUTOK MaroHiB i KOpeHeBOI cHCTeMH, HAMEHIIT
BIIINOBITHMIA 3asBIICHAM BUMOTaM, 3ahikcOBaHO Ha cepeIoBHIL 7.

O0roBopeHHst

Yepes 3HauHy LIHHICTH 1 BEJHKY MiHymBicTh poxy Origanum mpo-
BOJIATBCS JIOCHI/DKEHHS 1I0JJ0 BUKOPHUCTaHHS METOy MiKPOKJIOHAb-
HOTO PO3MHOXKEHHST st 30epeskeH st miHHMX BUAiB (Iconomou-Petro-
vich & Nianiou-Obeidat, 1998; El Beyrouthy et al., 2015). Po3surox
CeJIeKIl i€l MPSHOCMAKOBOI POCIIMHH BHKIIMKAE HEOOXIIHICTb CTBO-
PEHHSI BHYTPIIIHBOBUIOBUX Ta MDKBHIOBHX TiOpHJIB, HACIHHEYTBO-
PPEHHS Ta IPOPOCTaHHS HACIHHS B SIKIX Ma€ TIEBHI POOJIEMH.

0

Puc. 4. CTyriHb pO3BUTKY KOPEHEBOT CHCTEMH YKUBIIIB MATCPHHKH
3BMYAMHOI iN VItro Ha Pi3HKX CepeIOBUIIIAX IS KOPEHEYTBOPEHHSL:
a— 10 Ganis (cepenoButtie 7), 6 —4-6 Gais (cepenouie 6)

3a MpUrHiYeHHs! HACIHHEBOIO PO3MHOYKEHHSI T BIUTMBY HETaTUBHHX
eKOJIOTYHHX YMHHHKIB Jy)Ke BXMBE 30CPEeKEHHS Ta PO3MHOKEHHS
0e3CTaTeBNM IIUTIXOM MICLIEBUX TPUPOIHNX PI3HOBH/IIB, JIOKAIGHHX TI0-

TIyJBIiH, CTApOJABHIX COPTIB 1 HOBOTO BHIXIJIHOTO Ta €JITHOIO CeJIeKIIiH-
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Horo marepiany. Lle migBuiye akTyaabHICTH PO3POOTICHHS MPUHOMIB
MIKPOKJIOHYBAaHHSI MPECTaBHHKIB poty Origanum, sike € OHIM i3 Bapi-
aHTIB GE3CTATEBOrO PO3MHOXKEHHST B YMOBAX iN VItro 3i 30epereHHsM re-
HOTHITYy MaTepUHCHKOI POCIIMHA. BHBYEHO OCOOIHBOCTI BBEZICHHS B KYJIb-
Typy MeprcteMHoi TkarrHH (Goleniowski et al., 2003), xamycoyTBopeH-
1 (Svoboda et al., 1995) Ta MompdiKartii MaTepHHKH 1y>KUHHAMU TeHa-
mu (Habibi et al., 2016). Anie po3poOIIeHHS METOIMKH MIKPOKJIOHATBHO-
TO PO3MHOKEHHSI IN VItr0 yKpaiHCHKHX 3pa3KiB MATCPHHKH, 30KpeMa Yepe3
AKTHBALLFO MA3yIIHUX OPYHBOK, JIMIIAETHCS AKTYTHHIM 3aBIAHHSM.

Harre ocripKeHHs ToKa3aio, 10 Y MiKPOKJIOHATBHOMY PO3MHO-
JKeHHI MAaTEPUHKY 3BHYAHHOI IUIIXOM aKTHBALlil Ma3ylIIHUX OpPYHBOK
MOYKHA BHKOPHCTOBYBATH BCi MDKBY3JISl IOHOPHHX ITarOHiB MaTepHH-
CBKOI POCIIHHY, ajle HAaHPOIYKTHBHIIIIE 33 KUTBKICTIO HOBOYTBOPEHHX
MAroHiB Ta KUIBKICTIO MDKBY3MIB — HalMOJIOIIE, PO3TallloBaHE Ha
BEpXIBLY MepIe MDKBY3IsL. 3a JIOBKHHOIO HOBOYTBOPSHHX ITaroHiB Ta
KUTBKICTIO MDKBY3/TiB €()eKTHBHE TaKOXK BUKOPHCTAHHS TPETHOIO-I1"5I-
TOr0 MDKBY3IIB. [3 3aCTOCYBaHHSIM KOMIUIEKCY (iTOropMoHiB 3 1 Mr/it
BAII, 0,05 mr/n kineruny, 0,05 mr/n IOK ta 0,1 apeniny 3araiom
Branocst orpuMari 0,83—1,10 HOBOYTBOpEHMX MAaroHiB Ha BHXITHY
OpYHBKY 3aJI©KHO Bif il pO3TaIllyBaHHS Ha MArOHi JIOHOPHOI POCITHHH.
Yildirim (2013) BUKOPHCTOBYBAB iHII €KCIUIAHTH U1 MIKPOKJIOHAITb-
Horo po3mHoxernst O. acutidens — exnemika periony CxinxHa AHaTo-
aist (Typeuurna). Lle Oy repiii cTeGoBi By3/iM CTEPHIIBHIX THKHE-
BHX CisHITIB. ONTHMAaIbHE IS pereHepartii aroHis y 1iid podoTi 1oma-
BaHHs JI0 KMBUIbHOTO cepenorina 1,8 mr/im BAIT Ha ¢owi 0,2 mr/n
HOK. TligBumienns Bmicty BAIT 10 2,4 Mr/i BUKIMKAJIO pereHepartio
YHCIICHHHUX PEAYKOBaHHX TAroHiB, a 3HIDKEHHS BMICTY LIi€i peYOBUHH
110 0,6 MI/11 — pi3ke 3MEHITICHHS KUTHKOCTI OTPHMAaHHX T1aroHiB, sIKi TeX
MAJIA PelyKOBaHy OBXHHY. J{0CIi DKy 0ur MIKpPOKJIOHAIEHE PO3MHO-
JKeHHs1 cepezizeMHomopebkoro Buay O. syriacum, El Beyrouthy et al.
(2015) momorsmicst yrBopeHHs 2,0-3,7 maroHa Ha €KCIUIaHT Ha CEpesio-
syt MS 3a nomasanus 1,0, 1,5 a6o 2,0 mr/n BAIL aine 3a 000B’s13K0-
BOTO BUKOpHCTaHHs IpuiioMy MysnbTurvtikarii. Goleniowski et al.
(2003) mst O. vulgare x applii 3 ApreHTrHI BCTAHOBHIIH, IO Yepe3
BHHSTKOBY CTCPIJIBHICTH 1 TIOZANIBIY a[ANTOBAHICTh SIK SKCIUIAHTH
Kpaie OoOMpaTé CTepIUIbHI [AaroHW, OTPHMAaHi 3a aKTBaiii iN Vitro
Ma3yIIHUX OpPyHBOK IPYHTOBHX POCIHH. I3 TaKMX EKCIUIaHTIB aBTOPH
oTpuMay 22,2 XUBLA HA POCIIMHY 3aCTOCYBABILN TOM CaMUid PUITOM
MyJIBTHIUTIKAL TTarOHIB Ha CEpeIOBHII U IacyByBaHHs 3 0,28 (M
Gemswiazneniny Ta 0,53 M HOK.

BaxsmBHii MTOKA3HKK YIS MIKPOXKUBIFOBAHHS — SIKICTh KOPEHEBOT
crctemu xuBLiB. Y mpary Goleniowski et al. (2003) ykopiHeHHsT HOBO-
yrBopenux maronis O. vulgare x applii cxrano 100%, mprrdomy dac-
THHA TIArOHIB CIIOHTAHHO YTBOPIOBAJIA KOPEHI 111 HA CEPEIOBHUILY TS
MACHBYBaHHs1. 3aCTOCYBaBIIHM TIeBHI peryssiropu pocty El Beyrouthy
etal. (2015) Taxox orpumam ykopineHHs1 100% CTepIUIbHIX SKHBLUB.
VYV Hamomy nocnmini kopeHi yrBoproBam 60-80% >KHBIIB, ajne MU
TPUIUTAIIN OUTBIITY YBary sIKOCTi KOpeHeBoi cucteMu. CepeoBUILamMy,
Ha SKHX OTPUMAHO ONTHMAJIbHI TOKa3HUKH POCTY Ta PO3BHTKY SIK
KOpPEHEBOI CHUCTeMH, TaK i maroHiB, Oyiu cepemoBuina 6 i 9. Bonn
MICTSITh 30BCIM Pi3HHIi HA0Ip KOMITIOHEHTIB 32 MiHEPAIHHOIO OCHOBOIO
Ta BiTaMiHaMH, PO3PI3HSIOTHCS 32 BMICTOM Caxapo3H Ta (piTOrOpMOHIB:
cepenosuie 9 Mictuts Jvme 20 /11 caxaposu Ta 0,75 Mr/n KiHeTrHy, a
cepenosuie 6 — 30 /1 caxaposy, 1 MI/n iHIONIIONTOBOI KHCIIOTH Ta
0,13 mr/i 3earrHy. Haliriprmm, To0TO TakiM, 10 BHKIIHKAIIO PO3BH-
TOK POCITHOK, HAMEHII Bi/IOBIIHUX 3asBJICHAM BHMOTaM, BHSBH-
JIOCh CEPEIOBHMIIIC 7, SIKE BIIPI3HSETHCS Bifl ONTHMAIBHOTO CEPEIOBHU-
ma 6 ymie foxaBanmsiM 0,75 Mr/1 HaTUIIOLTOBOI KUCIIOTH 3aMiCTh
1 mr/n innoninorroBoi kucioty. Lle pobuTs elo pu3MKoBaHUM BUKO-
PHCTaHHS CepeloBUIIIA 6 TS PI3HUX COPTO3Pa3KiB Ta PI3HIX EKOJIOTY-
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HHX YMOB BHPOIILYBaHHS JJOHOPHUX KyIIIiB. Y TaKiil CUTYyaIlil Ha/TiiHi-
1M BUIVIJIAE CEPEIOBUILE 9, sIKE IO TOTO K Mae MEHILMIA 3araabHUi
BMICT >KMBIWIBHUX PEYOBUH (B. Tab1. 1), 1110 pobuTs Horo 1ie i 1e-
meBmM. ODKe, JUTs YKOPIHEHHS JKHBLIB Y MIKPOKJIOHATBHOMY PO3-
MHO’KEHHI MaTepHHKH 3BHYAMHOI Yepe3 aKTHBALIIO MasyIIHUX Opy-
HBOK MOYKe OyTH PEeKOMEH/IOBaHE CepeioBHIIIE 9.

BucHoBku

JocmimkeHHs: 0COOIMBOCTEH MIKPOKJIOHATIBHOTO  PO3MHOMKEHHS
MATePHHKH 3BUYANHOI IIUTIXOM aKTUBALIil Ma3yIHUX OpyHBOK J03BO-
JIAJIO OINITHMI3yBATH €Taly Bif0OPY CKCIUIAHTIB TSl KMBLEOBAHHS Ta
YKOpIHEHHS1 KUBLIB. J|1s1 akTrBarlii masyHux OpyHBOK MOYXKYTh BUKO-
PHCTOBYBATHCS BCl MDKBY3/IS IOHOPHUX TTArOHIB MAaTEPHHCHKOI POCITH-
HH, ajle IPOAYKTHBHIIII Ti, IO PO3TAIIOBaHi Ha BEPXIBIll MATEPHHCh-
KOTO TIaroHa TIepIlle, a TAKOXK TPETe—II ITe MDKBY3IIL. J{J1s yKOpIiHEHHS
JKUBIIIB MATCPUHKU 3BHYANHOT ONTUMAITHHE 32 CITiBBITHOIICHHSM JIOB-
KHHH Ta [UTBHOCTI KOPEHEBOI CHCTEMH Ta JIOBXKHHH [TarOHa JKUBHITb-
HE CePEIOBHILIEC, SIKS MICTHTh MOJOBUHHY KOHLICHTPALIIO MaKpO-, MiK-
pocoreii Ta BitaminiB MS, 20 1/51 caxaposu Ta 0,75 Mr/ KiHSTHHY.
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