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POJlb ®IBUNYHUX | ENIFTEEHETUYHUX ®AKTOPIB
Y KANNKOCOYTBOPEHHI IN VITRO POTENTILLA RECTA L. SUBSP.
LACINIOSA (WALDST. ET KIT .EX NESTLER) NYMAN

O.10. 3asaysb, acnipaHm’
I.B. MumpoghaHoea, dokmop 6ioso2ivyHuUX Hayk
Hikimcbkuli 6omaHivyHul cad

lNoka3aHO MOXXriugicmb KaslloCOymeopEeHHs 3 Pi3HUX eKcrilaHmie Potentilla recta
8 ymosax in vitro. BidibpaHO wmamu Karsocie, siKi 8i0pi3HAIOMBCS C8imIio-Kopu4yHeaum
3abaperieHHsIM,  WINMbHOK  KOHCUCMEHUJEK, HU3BKUM  pigHeM  simpudbikauji.
BcmaHoeneHo 0ocmosipHi 8IOMIHHOCMI 8 KIflbKICHUX Xapakmepucmukax ompumMaHux
wmamie 3anexHo ei0 murly eKcrisiaHma, PO3MIUEeHHsT U020 8IOHOCHO [1OXUBHO20
cepedosuwya i hisudHUX chakmopig KyrbmueyeaHHSI.

Potentilla recta, kanrococeHe3, ekcrisiaHm, izu4vyHi gpakmopu, in vitro

Pig Potentilla, wo HanexuTtb 4o poanHn Rosaceae, LUMPOKO BigOMUIA 3 AaBHIX
yaciB cBOIMM nikyBanbHUMu Brnactueoctamu [10]. OgHMMm i3 npeacTaBHUKIB LbOro
poady, L0 BMKOPUCTOBYKOTLCA B TpaguuUivHIA MeguuuHi Ta romeonarii, € nepcray
npamun (Potentilla recta L) [1]. Lle 6araTopivyHa nikapcbka, TpaB'ssHUCTa POCAWHA,
aKka Mae OakTepuuumaHy, B'sxkydy i remocTtaTudHy fgito. KopeHesuwa P. recta
BUKOPUCTOBYIOTb AN NiKyBaHHA | NPOMIiNakTMku An3eHTepil, Npu BUPa3KOBUX
KoniTax, ractputax, Xoneuuctutax i uuposi nediHkn. BogHi Ta cnupToBi HacTol
nepcrayy NpsMOro 3acTOCOBYIOTb 4114 NiKyBaHHA paH i Hirteoigis [1, 5, 7, 11].

HuHi 3 pocnuHHOro matepiany OTpuUMyLOTb Oinblie TPeTUHM niKapCbKUX
npenapariB, CTPyKTypa 6araTtbOX 3 HUX HACTIMbKU CKNagHa, Wo POCAVHN e OOBro
OyayTb X €auHUM mxepenom [6]. 3BepTatoum yBary Ha akTyarnbHiCTb npobremu
BUPOBHMLTBA BUCOKOSIKICHOT NiKapCbKOl CUPOBUHU, NOLUYK HOBUX anibTEPHATUBHUX i
€KOHOMIYHO [OOCTYMHUX [MKepen OoTpUMaHHA 6ioNnoriYHO aKTUBHUX PEYOBUH
POCIMHHOIO MNOXOMXKEHHS €, 6e€3CYMHIBHO, NnepcrnekTMBHUM. OQHUM i3 Taknx mxepern
€ KynbTypa KIiTUH, OpraHiB i TKAHWH POCIIVH.

HesBaxatloum Ha Te, WO AeKopaTUBHI M LintoLWi BNacTUBOCTI NpeaCTaBHUKIB
poay Potentilla € LUNPOKOBIAOMNMMU, JOCNigXEHHAM ocobrnmBocTen
KantCoyTBOPEHHSA B YMOBaX in Vitro pisHUX BUAIB NepcTadiB NpucBAYEHi NOOLMHOKI
nyGnikauii [2, 8].

MeTa gocnigxeHb - BUABNEHHS OCOBMIMBOCTEN KantCOYTBOPEHHS in Vitro
Potentilla recta.

MaTepianu Ta metoamka pocnigkeHb. O6'ekTaMy HaWoOro AOCHILXEHHS
Oynn CermMeHTn YepeLlkiB i BUCIYKM NNCTS acenTu4dHol KynbTypu P. recta subsp.
laciniosa (Waldst. Et Kit. Ex Nestler) Nyman. Y po6oTi BuKopucTOBYBanu
3aranbHONpUNHATI  BioTexHonoriyHi  metoan [4] i pospobneHi B HikiTcbkomy
6oTaHiyHoMy cagy — HauioHanbHomy HaykoBoMy ueHTpi (HBC-HHLU) [3]. PoboTy 3i
CTEpPUNbHMM MaTepianomM nNpoBoaunuM B namiHapHux 6okcax mapku Fatran (Yexis) i
Bl1-4-004 (YkpaiHa). CerMeHTM 4epeLukiB i BWUCIYKM TNUCTKIB KynbTUBYBanum Ha

" HaykoBui1 kepiBHUK — JOKTOP GionoriyHnx Hayk,npodpecop |.B. MutpodaHoBa
© 0.10. 3asup, |.B. MutpodaHoea, 2014
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mMoandikoBaHMxX NOXnBHMX cepegosuwax Mipika [9], aonosBHeHux 6-BAIl, 2,4-[] abo
kKiHeTuHoM i HOK (Sigma, CLUA) B pi3HMX KOHLEHTpauisix i ChiBBiQHOLUEHHSX.
KynbTnByBaHHsI €KCNnaHTiB NpoBOAUAN B TepMocTaTi B TeMpsBi npn 261 °C abo y
KynbTyparnbHin KimHaTti npu Temnepatypi 24 £1 'C, 16-roguHHoMy dhoTonepiogi Ta
iHTeHcuBHOCTI ocBiTreHHs 2000-3000 nk. YacToTy kanocoyTBOPEHHS OUiHIOBanu y
BiZICOTKaX 3a KifibKICTHO eKCnnaHTiB, Wo PpopMytoTh Kasoc, Bif 1X 3aranbHOro ymcna.
[ns ouiHkn mopdoonorii Kantocy BukopuctoByBanu 6iHoKynsapHuin mikpockon MBC-
10 (Pocis). EkcnepymeHT NpoBOANBCS B TPbOX MOBTOPHOCTAX. CTaTUCTUYHMI aHani3
AaHuX NpoBOAMNM i3 3acTOCyBaHHAM KpuTepiiB Kpackana-Yonnica, MaHHa-YiTHi, xi-
KBagpat. [na po3paxyHkiB BUKOPUCTOBYBanun nporpaMHuin naket StatSoft Statistica
10.0.

Pe3ynbTaTtn gocnigxeHb. Y npoueci 4ocnigXeHb BUBYEHO BMNSIMB OCBITNEHHS
Ha 0COBIMBOCTI KantoCOYTBOPEHHS Y Pi3HUX ekcnnaHTiB P. recta. byna nokasaHa
MOXINMBICTb KOPEHE- | KarntoCOYTBOPEHHSA 3 CETMEHTIB YepeLLKa i BUCIYOK NNCTKa (puc.
1, 2). Y pesynbTaTi NPOBEAEHOro ekcnepuMmeHTy 6ynu BigibpaHi wramu Kantocis, ki
BiQPI3HAITLCA CBITNO-KOPUYHEBUM 3abapBnNEHHSAM, LWINbHOK KOHCUCTEHLUIEH,
HU3bKMM piBHEM BiTpUQikauii.

a 6
Puc. 1. Kantoc P. recta 3 Buciuok nucTka (a) i cermeHTiB YyepeLuka (6)

[Mpn kynbTUBYBaHHI ekcnnaHTiB P. recta Ha cBiTni W y TemMpsBi 4actoTa
KantcoyTBOpeHHs cTaHoBuna 54,5 % i 72,4 % signosigHo. Ha ceitni 20,6 %
eKcrnnaHTiB popmMyBanu agBeHTUBHI KOpeHi. PasomM 3 TuM, KynbTMBYBaHHA 1X Y
TeMpsBi He NPU3BOAUNO OO0 YTBOPEHHS KOopeHiB de novo (puc. 3, a, 6). 3aranbHun
aHani3 ekcnepMMeHTanbHNX AaHMUX 3 BAKOPUCTAHHAM KPUTEPItO Xi-kBagpaT 403BOMNB
BUABUTW OesIKi 3aKOHOMIPHOCTI.
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a 6
Puc. 2. PopmyBaHHA KOpeHiB 3 BUCIYOK NUCTKa (a) i cermeHTIiB Yepeluka (6) P.

recta
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a 6
Puc. 3. BnnuB yMOB KyNbTUMBYBaHHSA Ha 4YacTOTY KanoCOYTBOPEHHA (a) Ta
yacToTy pusoreHe3sy (6) 3 ekcnnaHTiB P. Recta
(* — ctaTUCTUYHO AOCTOBIpHI BiAMIHHOCTI nNpu piBHI 3HaYynmocTi < 0,05)

byno BuaBNeHO, WO YMOBM KynbTUBYBAHHSA [OOCTOBIPHO BNMMBaKOTb Ha
YacToTy KantcoyTBopeHHs (p=0,042) ta yactoty pusoreHesy (p =0,001) 3 pisHux
ekcnnaxTiB P. recta.

Y npoueci OocnigXeHb BCTAHOBMEHO, WO KyNbTUBYBAHHA B TeMpsaBi €
ONTMMarbHOK YMOBO 4151 HAKONMUYEHHS 9K CUPOT, Tak i cyxol Biomacu kantocy (puc.
4, a, 6). BuasneHo [OCTOBIpHWI BNSIMB CBiTNa Ha HaKOMWYEHHS Macu Kanwcy.
BcTtaHoBneHo, wWo nig BAAWMBOM CBIiTfla OOCTOBIPHO 3HMXKYETLCS HAKOMUYEHHS SIK
CUPOI, TaK i CyxOi Macu KantoCHOI TKaHWHW. Tak, Npu KynbTUBYBaHHI €KCMNaHTIB Y
TEMPSIBI HAKOMUYEHHST CUPOT Ta CyXOl Macu Kantocy ctaHoBuro 22,9+7,6 i 8,2+3,35
Mr/eKcnnaHT, ToAi K Ha cBitni — 8,1+2,6 i 1,1+£0,25 mr/ekcnnaHT BiANOBIAHO.

Y BUCIHOK NUCTKa, afgakcianbHO OpPIEHTOBAHUX OO cepegoBuLla, cyxa maca
Kantocy carana B tTempsisi — 8,7+5,2, a Ha cBiTni — 0,8+0,2 mr/ekcnnaHT.
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Puc. 4. BnnuB yMOB KyNnbTMBYBaHHSA Ha HAaKONMYeHHA cupol (a) Ta cyxoi
(6) biomacu kantocy
(* — cTaTUCTUYHO AOCTOBIPHI BiAMIHHOCTI Nnpu piBHi 3Ha4YnMmocTi < 0,05)

[Ana geTanbHIWOoro BMBYEHHS Ta BUSIBIIEHHSA PI3HMX 3aKOHOMiIpHOCTen 6yB
npoBegeHnn goaaTkosum aHanis. Bubipka 6yna posgineHa Ha Tpu rpynu 3a Tunamu
eKcnnaHTiB i cnocobamm X opieHTauii 40 NOXMBHOrO cepeaoBuLLa: 4O NEPLLOI rpynu
BiQHECINN BUCIYKM NINCTKA, pO3TalloBaHi 40 cepefoBuila abakcianbHO; 40 Apyroi —
BUCIYKN NUCTKa, pO3TalLOBaHi BiAHOCHO MOXWBHOrO cepenosuilia agakcianbHo; 4o
TPETLOI — CErMEHTU YepEeLLKIB.

Mpn KynbTMBYBaHHI CErMeHTIB Yepeluka Ha CBiTNi M y TeMpsiBi 4vacTtoTa
KantcoyTBOpeHHA cTtaHosurna 69,0 i 76,2 % signosigHo. Pa3om 3 Tum, 4acTtoTta
KantCoyTBOPEHHA AS11 BUCIHOK NNCTKA, PO3MilleHnX abakcianbHO A0 MNOBEPXHI
MNOXMBHOrO cepepoBuLla, ctaHoBuna B tempsisi — 73,1 %, Ha cBitni — 42,5 %. Y
BUCIHOK NUCTKa, agakcianbHO OpiEHTOBaHMX [0 cepefoBulla, 4acTtoTta
KantCcoyTBOPEHHSA cAarana B Tempssi — 62,6%, Ha cBitni — 39,4% (puc. 5, A, b). Ha
LUbOMY eTani aHanidy ekcnepuMmeHTanbHUX AaHuX MOpPiBHIOBAHHA BUBIPOK
BigOyBanocs nonapHo 3a npuHuunom rpyna 1 (ceitno) 3 rpynoto 1 (tempsiea). Mpwn
UbOMY BUSABMNEHO [OOCTOBIPHUA HeraTUBHUM BMAMB CBiTNa Ha 4acToTy
KantCoyTBOPEHHSA BUCIYOK NnUCTKa, abakcianbHo (p=0,04) Ta agakciansHo (p=0,02)
po3TalloBaHuX 00 cepeposuwia. Npun KynbTUBYBaHHI CErMEHTIB YepeLlka Ha CBIiThi
28,57% exkcnnaHTiB oopMyBanu aaBeHTUBHI KOPEHi. Y pasi KynbTUBYBaHHS BUCIHOK
NNCTKa, po3TalloBaHUX adakcianbHO Ta abakcianbHOK CTOPOHOK A0 MOXMBHOIO
cepepoBuLla, 16,7% ekcnnaHTiB yTBOPHOBANO aABEHTUBHI KOpeHi. KynbTuByBaHHS
BCIX TUNIB €KCMMaHTIiB B YyMOBaX BiACYTHOCTI OCBITNIEHHS HE BUKMNKANO YTBOPEHHSA
KopeHiB de novo. 1115 BCiX TUMIB eKCnaHTiB i cnocobiB 1X po3MilLeHHsI Ha NOXUBHOMY
cepenoBuLLi BCTAHOBMNEHO [OOCTOBIPHWA MO3UTUBHUA BNAWB CBIiTNa Ha 4acTtoTty
pusoreHesy in vitro (p < 0,05).

[Mpwn KynNbTUBYBaHHI CErMeHTIB YyepeLlka Ha CBITNi 1 Yy TeMPSABI HAKOMUYEHHS
cupoi Biomacu kantocy cqarano 13,316,7 i 16,7 +6,1 mr/ekcnnaHT BignoBigHO.
BogHoyac HakoMMYEHHS CUPOI MacWu KamnCHOI TKaHMHW ONs BUCIMOK NUCTKA,
po3MmilLeHnx abakcianbHOK CTOPOHOK A0 MNOBEPXHi MOXMBHOIMO CepenoBuMLa,
ctaHoBuna B Tempssi — 31,3+18,1, Ha cBiTni — 7,7 +2,4 mr/ekcnnaHT (BigAMIHHOCTI
AOCTOBIpHiI Ha piBHI p=0,49). Y BUCIHOK NUCTKa, agakciarbHO pO3TallOBaHUX O
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cepegoBuLLa, cMpa Maca Kantocy cdarana B Tempsisi — 21,6 £13,8, a Ha cBiThi — 2,9
10,9 mr/ekcnnaHT (puc. 6, A).
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Puc. 5. 3anexHicTb YacToTn KanocoyTBopeHHs (A) Ta pusoreHesy (b) Big
YMOB KyNbTUBYBaHHSA Ta TUNY €KCNNaHTY:
a — BUCiYKM NUCTKa, po3TalloBaHi abakcianbHO A0 cepeaoBULLa;
0 — BUCIYKM NUCTKA, pO3TallOBaHi agakcianbHOM A0 cepeaoBULUA;
B — CErMeHTM YepeLuka.
(* — cTaTUCTUYHO AOCTOBIPHI BiAMIHHOCTI Npu piBHi 3Ha4YMmocTi < 0,05)
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Puc. 6. 3anexHicTb Hakonu4yeHHA cupoi (A) Ta cyxoi (B) 6iomacu kantocHoi
TKaHMHMU BiA YMOB KyJIbTUBYBaHHA Ta TUMNY eKCNnaHTar:
a — BUCIYKM NUCTKa, po3TalloBaHi abakcianbHO A0 cepeaoBULLa;
0 — BUCiYKM NUCTKa, po3TalloBaHi agakcianbHO JO cepeaoBULLA;
B — CEerMeHTM YyepeLuka.
(* — cTaTUCTUYHO AOCTOBIpPHI BiAMIHHOCTI npu piBHi 3Ha4YMmocTi < 0,05)

Pa3om 3 TMM, BCTAHOBMEHO AOCTOBIPHMI BB YMOB OCBITIIEHOCTi (HAsIBHICTb
abo BigcyTHICTb cBiTNa), TUMNy ekcnnaHta Ta cnocobiB MOro pPOoO3MilLEHHS Ha

NOXMBHOMY CepefoBULLI Ha HaKoNUYeHHSA cupoi Biomacu kantocy (p=0,029).
Tak, npu KynbTMBYBaHHI CErMeHTiB 4epellka Ha CBiTNi W y Tempssi
Hakonn4eHHs cyxol 6Giomacwu kantcy pocsarano 6,0£3,1 i 0,8+0,2 mr/ekcrnnaHT
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BignosigHo (pwuc. 6, B). MNpwu uboMy BiIAMIHHOCTI 4OCTOBIPHI Ha piBHI p=0,05. BogHouvac
HaKOMUYEHHSI CyXOl MacWu KamntCHOI TKaHMHW On9 BUCIHYOK NUCTKA, PO3MilLleHUX
abakcianbHO [0 MOBEPXHi MOXMBHOIO CcepefoBuULla, CTaHoOBMMA B TeMpsaBi —
10,2+8,0, Ha cBiTni — 2,0£0,7 mr/ekcnnaHT (p =0,045). Y BUCIHOK NnCTKa, agakcianbHO
po3TalloBaHMX OO cepeaoBuLLa, Cyxa Maca Kantocy cdarana B Tempsisi — 8,7+5,2, a
Ha cBiTni — 0,8+0,2 Mmr/ekcnnaHrT.

[MopIBHANMBHMI aHarsi3 Mi>XK YMOBHUMM rpynamMu 3a nokasHMKamum HaKOMUYEHHS
CUpOi Ta cyxoi biomacu 4O03BONMB BCTAHOBUTMU, LLIO ONTUMAaribHMM TUNOM eKcrnnaHTa
€ BMCIMKM NUCTKA, WO abakcianbHO PO3MillEHI Ha MNOXMBHOMY CepedoBuLli Ta
KyNbTUBYIOTbCS B TEMpPsiBi. BOHUM Bigpi3HAOTLCS HanMbinbL BUCOKMMM NMOKA3HMKaMU
HakonuyeHHa cupol (31,3 +£18,1 mr/ekcnnaHT) Ta cyxoi (10,2 £8,0 mr/ekcnnaHT)
Giomacu kantocy.

BucHoBku

BcTtaHoBneHo, Wo yMOBU KyNbTUBYBaAHHS JOCTOBIPHO BNSIMBAKOTh HA YacToTy
kannycoyTtBopeHHs (p = 0,042) i yacTtoTy pusoreHesy in vitro (p = 0,001) pisHux
ekcnnaHTis P. recta. BuasneHo JOCTOBIpHUA HEraTUBHUI BNAMB CBITSla Ha 4acToTy
KantCoyTBOPEHHA BWUCIHOK NUCTKA, poaTawoBaHux abakcianbHoto (p=0,04) Ta
apgakcianbHot (p=0,02) cTtopoHo A0 cepepoBuva. Ona BCiX TUMNIB €KCNNAaHTIB i
cnocobiB iX PO3MIlLEHHS Ha MOXWBHOMY CepenoBULLi BCTAHOBIIEHO AOCTOBIPHUN
NO3NUTUBHUIA BNAMB CBiTNa Ha YacToTy pusoreHesy (p < 0,05).

BigmiveHo, o nig BNAMBOM CBiTNa JOCTOBIPHO 3HWXKYETLCS HAKOMUYEHHS K
CUpPOI, TaK i cyxol Mmacu Kantocy. BuasneHo gOCTOBIpHWIA BNUB YMOB KyITbTUBYBaHHS
(HasBHiCTb abo BiACYTHICTb CBiTNA), TUMY eKCrnaHTa i cnocobiB NOro PO3MILLEHHS Ha
NOXWBHOMY CepefoBULLI Ha HaKonu4eHHsa cupoi Biomacu kantocy (p = 0,029).

[MokasaHo, WO BUCIYKM NUCTKA, SKi abakcianbHO pO3MilleHi Ha MOXMBHOMY
cepenoBULLi Ta KyNbTUBYIOTbLCA B TEMPSIBI, BiAPI3HAIOTLCA HANBULLIMMIN NMOKa3HMKaMM
HakonunyeHHs cupoi (31,3x18,1 wmr/ekcnnanT) Ta cyxoi (10,2+8,0 mr/ekcnnaHT)
Giomacu kantocy.
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[Moka3aHa 803MOXHOCMb Kasislycoobpa3ogaHusi U3 pas/iuyHbIX 3KCIIaHmos
Potentilla recta e ycnosusix in vitro. OmobpaHbl wmamMMbl Kariycos, Komopblie
omru4aromcsi ceemrsio-Kopu4yHe8oU OKpackoUu, rniomHouU KoOHcucmeHyueu, HU3KUM
yposHeMm sumpugukayuu. OmmeyeHbl 00CMO8EPHbIE Pa3UYUs 8 KOJTUYECMBEHHbIX
Xxapakmepucmukax rosly4eHHbIX WmaMMo8 8 3agucuMocmu om muria 3KcriaaHma,
pa3meuweHus1 e2o 0OmHocuUmersibHO numamesisHouU cpeodb! U hu3udecKux ¢hakmopos
KynbmueupOo8aHUs.

Potentilla recta, kannycozeHe3, akcrnnaHm, ¢husudeckue ¢hakmopsbl, in
vitro.

The possibility of callus formation in vitro has been shown. The strains of
Potentilla recta callus which are differ by light — brown color, compact texture and low
vitrification have been selected during the experiment. In this case significant
discrepancies in the quantitative characteristics of the obtained strains due to the
type of explants, its placing on the media and physical factors of culture (darkness or
light) have been found.

Potentilla recta, calluogenesis, explant, physical factors, in vitro.
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