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Abstract. The pattern of gibberellin-like substances accumulation and localization in organs of heterosporous annual
water fern Salvinia natans at the various stages of ontogenesis was studied. For the first time, gibberellin GA,, which
dynamics and localization allow to classify it as 'working' gibberellin, was identified in the fern organs using the high-
performance chromatography — mass-spectrometry. The largest amount of free GA, was found in floating fronds while
submerged ones showed insignificant accumulations of bound forms. At the stages of sporophyte growth and formation
of sporocarps there was observed some increase in bound GA, forms content. Sporocarp accumulation was characterized
by almost a fourfold increase in bound forms content. Predominance of gibberellins free forms over bound ones was
reported for all organs and at all phenological phases while submerged fronds contained higer quantities of free forms.
Dynamics of changes in gibberellins content in organs of S. natans corresponds with the fern development stages and
indirectly indicate that the phytohormone is involved in the regulation of growth and reproduction processes.
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Beryn iXHiIX OCHOBHUX CTPYKTYPHUX €JIEMEHTIB 3acBiguye,
1[0 CUHTE3 IIMX CIOJYK BiIOYBCS Ha paHHIX eTamax
epomoliii. IlamopoTi mpuBepTaloTh OCOONMBY yBary
TOCTITHUKIB y 3B'I3Ky 3 BUBUECHHSM €BOJIOLIITHOL
icTopii  pOCAIMHHOrO  LapcTBa,  3aJMIUAIOYUCDH
MpU UbOMY HaOIIBII JUCKYCIHOKO TpPYIoOK y
cuctematuli Ta ¢imoreHii (Vandenbussche et al.,

lNbepeminm — Kiac (IiTOTOPMOHIB, IO 00'€THYE
moHax 130 ¢dopM i3 IMMPOKUM CIIEKTPOM peaKiliii-
BiAmoBigeil, 3amissHUX Yy  KUTTEBOMY LUK
POCIIMH pPi3HUX CUCTEeMaTUYHUX TIpym. [oJ0BHUMU
GioysoTiYHMMU (PYHKUIIMUA 1IUX TOPMOHIB BBaXalOTh

4acThb eryjsillii  MpOUEciB  MPOPOCTaHHS ) ] . :
vias Y peryiil b . POpO! 2007; Vasyuk, Kosakivska, 2015). Bigomi mocmimKkeHHS
HACiHHSI, KOOpPJAWHAIIIO MOy KIITUH Ta iXHBOTO

. L . . . ribepesiHiB y ciopodiTax AepeBONoaAiOHUX NarnopoTeit

pO3TATY, AeTepMiHyBaHHS CTaTi, iHAYKIIiIO LBITIHHS ) p' y cniopod Acp a L, P .

. . | Cibotium glaucum (Sm.) Hook. & Arn. it Dicksonia

kBiTKOBUX pociauH (Gupta, Chakrabarty, 2013; ‘arctica Labill

. . . . r ill., B IKMX ymepli BUIIIAX WH
Gantait, Sinniah, 2015). [Ins pi3HUX BUIIB POCIUH an auc lea . abiil., y ep e.y HI pf)c.n

. . . . G . | sHaimenmii 'K, 3arambHa KiJIbBKIiCTh TiOeperiHiB y
MpUTAMAaHHUM CIeUUMIYHMI SKICHUM i KUIbKiCHMIA Ciboti ) 40. . .
. . N . TEPEBUILYB BMICT OCTaHHIX

CKJIa TiOepelliHiB, SKWil 3MIiHIOETHCS Ha TIeBHMX ibolium: glaucum TICPEBULLYBaA T octa y

CTATiSIX POCTY i POIBUTKY. Y KOXHOTO BUIY iCHYIOTE Dicksonia an'tar.ctica, qu OHOCCpCﬂ,KOB"aHO BKasyE
MIOMiHYIOUi (aKTUBHi, abo «poboyi») ridepesniHu, Ha  CrICLUQIMHICTh (blTOFOP_MOHaHBH(?I PeryJiALil
3afistHi y (izionoriyHux mpolecax, i rioepeminu, ki fipomecy Up O3BHTKY criopodity B p ISP.IMX B,MmB
€ MPOMIXXKHUMU JJAHKAMU CUHTE3y LIMX (hiTOTOPMOHIB nanoporeid (Yamane et al, 1988). F16epen1HaM
(Kulaeva, Prokoptseva, 2004; Daviére, Achard, 2013), | HIEXHMTb Klou0Ba potb y  (opMyBaHHi  cTarti

. . . oo . IManmopoTeii, BOHW aKTUBHO BIUIMBAIOTh Ha PO3BUTOK
HassHicts ribepeniHiB y 6akrepiii, rpudiB, CIIOPOBUX . Tai-pi S 2014: R te. 2014
. . . . rameTodirt ai-ping Sun ; Reynante ;
i HaciHHEBUX POCJIMH pa3oM 3 YHi(iKOBaHICTIO bity ( ping > i y L ’
Atallah, Banks, 2015). BomHowac BiZKpUTUMU
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peryJisiiii mpoueciB pocTy cnopodirty, IXHbOI B3aEMO/Iii
3 IHIIMMU KJIaCaMU TOPMOHIB YITPOJOBX KUTTEBOTO
LIMKJIy CYAMHHUX CHOpOBUX pocauH. He mocmimkeHo
po3mofin ribepefiHiB MiXk opraHaMu, iXHIO TMHAMIKy
B OHTOTeHe3i, 0e3 YOro HeMOXJIMBO CKJIACTU LIiJTiCHY
KapTUHY IOJ0 OCOOIMBOCTEN (DyHKIIOHYBAHHS
TOPMOHIB y TamopoTei, i iX peryasiTopHoi pojii y
POCTOBHX TIpolIiecax IINX PocanH. ToMy METOIO HaIIOol
poboTtu Oyno imeHTU(IKyBaTH TridepesiHu, JOCTiIUuTH
JIOKaJizamito Ta OuWHaMiKy ¢oOpM TOPMOHIB Yy
BEreTaTMBHUX i TeHEPATMBHUX OpraHaX Pi3HOCIIOPOBOL
OIHOpPIYHOI BOMHOI manopoti Salvinia natans (L.) All.
Ha pi3HUX eTarax OHTOTeHe3Yy.

00'eKTH T2 METOAM JOCTiIKEHb

O0'ekTOM  JocTimkeHHST ~ Oyla  pi3HOCIIOpOBa
narnopotb Salvinia natans — omHOpPIYHUI Timpodir
i3 KOpPOTKMM, TOPU3OHTAJIBHMM,  IIJIaBAIOYMM,

posranyxxeHuM cTebaoM. Bai kinbuacto posMmilieHi
Ha cTeOsi Mo TpM, ABi 3 HUX — HEBEJIWKIi IIaBaroyi,
Ha KOPOTKMX 4epelikax, TpeTsd — IIiJBOAHA,
po3ciueHa Ha KOpeHemomiOHi TOHKiI CerMeHTH,
BUKOHYE 3[1€0iJIbIIIOT0 BCMOKTYBaJIbHY (DYHKIIiIO
KopeHiB. Po3MHoOXyeTbcsT S. natans BereTaTUBHO
abo cmopamu. HampukiHili Bererailii Ha crmopodiTi
YTBOPIOIOTBCS CIOPOKAPITii, 10 po3MilleHi 1mo 3—
8 1IT. 6iJIs1 OCHOBY 3aHYPEHUX Balt; B MAKPOCTIOPAHTIsIX
Jo3piBa€ OIHA MaKpOCIlopa, B MiKpPOCIIOpPAHTisSIX -
YUCJIEHHI MiKpocrnopu. Y 3UMOBUI Tepioa ciopodiT
BimMupae, cropokapIlii omnagaloTh Ha AHO, HaBeCHi
000JIOHKA CIOPOKAapIlil0 PO3PUBAETBCS 1 cHOpU
CIUTMBAIOTh HA TIOBEPXHIO BOJAOMMILIA, 1€ BiAOYBAETHCS
po3BuTOK criopodity (Babenko et al., 2015). Pociuan
Salvinia natans 30Mpany BJITKY B IITYYHUX BOAOHMaX
HecHsHCBKOTO p-HY M. K1ieBa, MoUmHa0In 3 YepBHS
2015 p., 3 MmicauHUM iHTepBajoM. BuokpemitoBanu
3aHypeHi (IMOBOOHI) Ta IUIaBaloyi (HAIBOIHI) Bai,
a Ha 3aKJIIOYHOMY eTami pPO3BUTKY crHopodity —
crniopokapirii. JlocaimKyBanucs Taki cramii: mepiia —
IHTEHCUBHOTO POCTY cIopodity (4epBeHb), Apyra —
pocty cnopodity (iureHb), Tperss — (GOpPMyBaHHS
CTIOPOKAPITiiB (CEpIEeHb).

st BUBHaUEHHS TibepesiHiB pOCIMHHUI MaTepia
roMOTeHi3yBanu, ribepeninonoaioHi peuosunu (I'TIP)
ekcTparyBanu y 80%-My eTusioBoMy crivpTi. BomgHuii
3aJIMIIIOK ITiCJIsI BUTIAPIOBAHHS CIIUPTY (PpaKiioHyBaIn
etuialeraroM i oyranosom (pH 2,8) mis BumisieHHs
BinbHux i 3B'a3aHux ¢opm I'TIP. Toukomaposy
xpomarorpadiro MpoBOAWIM B CUCTEMiI PO3UMHHMKIB
eTHIaueTar : xJopodopM : ourona kuciaota (10:1:1).

504

3a Mapkep BUKOPHMCTOBYBAJM CTAaHIAPTHHI pPO3UYMH
ribepenoBoi kuciaotu (Sigma, CIIA). AKTUBHIiCTb
I'TIP Bu3Havanmm 3a MeTromoMm Oiotecty (Agnistikova,
1966).  Kinekicte  I'TIP  BcTaHoBmOBamM  3a
JIOTIOMOTOI0  KaJliOpyBaJIbHOI KpUBOi, MOOYyIZOBaHOI
32 pPI3HUMM KiJIBKOCTSIMM  TiOEpesioBOi  KUCIOTU
(I'K,), i Bupaxanu B ekBiBaieHTax 1o I'K,. 3ony, aka
Bigmosinana I'K,, 3 xpomarorpadiuyHoi mIacTUHK
eI00BaIM  €TWIOBUMM CIIMPTOM 3  MOJAJbIIUM
aHaji3oM Ta imeHTH@iKalli€elo TOPMOHY METOIOM
BUCOKOE(hEKTUBHOI DPIIMHHOI XpOMaTro-Mac-
cnekTpoMeTpii. s mociigkeHb BUKOPUCTOBYBAJIU
pinuHHUil xpomartorpad Agilent 1200 xommaHii
Agilent Technologies (CIIIA). Xpomarorpagiune
posnineHHs 3ailicHeHe Ha konoHIi Eclipse XDB-C18
4,6 x 250 MM 3 pO3MipOM YaCTUHOK 5 MKM y CHCTEMI
PO3YMHHUKIB allETOHITPWJI : BOJA : OLITOBA KHCJIOTA
(20 : 79,9 : 0,1). LlBuakictp Tonayi enarOeHTa —
0,5 w™ia/xB. XpomarorpadiuHi MK Ha BUXOMAL
3 KOJOHKM PpEECTPYBAIM IIOCTiNOBHO MiOAHO-
MatpudHUM netektopoM G 1315B i Mac-ceeKTUBHUM
JIETEKTOPOM i3 KOMOIiHOBaHUM [KE€peJoM iOHi3allil
(MM-ES-APCI) wmopeni 6120. Cnekrporpamu
3anmucyBany B YO-IISTHII MOTITMHAHHS 34 JTOBXWHH
xsuti 200 Hm. [lerexuilo 'K, Ha Mac-celeKTUBHOMY
JneTekTopi mpoBonwin B pexumax SIM i Scan y
Negative Polarity 3 Hampyroro Ha ¢parMeHTopi
70B y mianmazoni mac 100—400. IHmi mapameTpu
pobOTH XpoMaTo-Mac-CIIEKTpOMETpa TIPUHAHATI, K
pekoMeHnoBaHo (axiBusimMu Agilent. KoHTposns 3a
rmapaMeTpaMu, BJacHe aHaJli3oM Ta 00pOOKy XpoMaTo-
IpaM 3IOiMCHIOBAIM 3 BUKOPUCTAHHSIM IIPOTPaMHOTO
3abe3neueHHs1 Chem Station, Bepcist B.03.01 y pexxumi
on line.

Jocnign mnpoBoAUIN y ABOX 0i0JOTUHUX TTOBTOpAXx,
IJIT KOXHOTO 3 SIKUX OKpPeMO — TpM IIapajeibHi
AHAJIITUYHI BU3HAYEHHS Ta CepelHi KBaApaTUYHi
MOXMOKM 1IMX 3HayeHb. Pe3yabraToM BBaXaiu
cepenHe apudMeTHyHe OnepXXaHUX NAHUX Y JBOX
0i0JOTIYHMX MOBTOpAax 3a AOBipyoi iMOBipHOCTI P =
0,95 3 BukopucranHsm rporpamu Microsoft Excel.

Pe3yabraTu 1ociizKenb Ta ix 00roBopeHHs

Pesynbratu MOpGOMETPpUYHUX JOCHIIXKEHb TMpemd-
cTaBieHi y TabJ. 1. 3adikcoBaHe 30iIbLIEHHS PO3MipiB
1 Macu pOCIMH BimOyBanocsl 3a paxyHOK YTBOPEHHS
HOBUX IIJIaBalOUMX i 3aHypeHux Bail (o 4—5 map
Bail y POCIMHM Ha TOYATKy OOCITIIKEHHS i mo 8§—9
rnmap — Ha OCTaHHiX eTafax pocTy), BOOHOYAac po3Mip
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JiaBaroul Bai

criopokapiii

2,5

3aHypeHi Bai

W 3B'a3ana 'K,
O BiIbHA I"K3

Bwmict I'K,, MKT/T Macu cMpoi pe4oBMHU

1,5
1 -
0,5 1
0 - T

YCPBCHb JIMIICHD

CEepIieHb YEpBEHb JIMIIEHb

CepreHb JIMIICHb CEpIICHb

Puc. 1. Bmict I'K, y nutaBaroumx i 3aHypeHMX Basx Ta CIIOPOKapIIisX NanopoTi Salvinia natans Ha Pi3HUX CTalisIX PO3BUTKY

criopodira

Fig. 1. GA, content in underwater and floating fronds and sporocarps of Salvinia natans at different stages of sporophyte

development

chopMOBaHUX Bail 3a/IMIIIABCSI HE3MIHHUM YIIPOIOBX
YCbOTO OHTOT€HE3Y.

Busnauenns Bwmicty I'TIP MeromoMm 6GioTecTiB
BUSIBUJIO TTepeBaKaHHS BiIbHUX (OPM TibepestiHiB Hal
3B'I3aHMMHM Ha BCiX eTamnax po3BUTKY B yCiX opraHax
POCJIMHU, MPOTE PiBeHb BiIbHUX (opM (HITOTOPMOHY
OyB BMIIIMM Y 3aHypeHUX Basx (Tabj. 2). BiporimHo,
caMe BOHU aKTUBHO TMPOAYKYIOTh TiOepesiHu i €
JIOHOPOM (piTOrOpMOHY TS TIJIaBalOUMX Bail. Y BUILINX
pocivH MicueM cuHTe3y I'TIP BBaxkaloThbcs arekcu Ta

MOJIO[Ii JIUCTKU, & OPTaHH, SIKi POCTYTb, BilPi3HAIOTHCI
BUCOKUM BMicToM ¢itoropmoHy (Muromtsev et al.,
1987; Yamaguchi, 2008). BusiBiene HamMu Ha CTafisix
OHTOTeHe3y ManopoTi 30iJIbIIeHHS KoHLieHTpalii ['TIP
BiATIOBigANO0 AMHAMILIi pOCTOBUX IIPOLIECIB, TIPUUOMY
HaWBUIINIA BMIiCT BiIbHMX i 3B'sI3aHUX (POPM TOPMOHY
3a(hiKCOBaHMI1 Yy CKYITUEHHSIX CIIOPOKAPIIiiB y BEpecHi
(Tab. 2).

Jlokamizauis I'K,, izeHTrdikoBaHOi MeTOmaAMM
BEPX-MC, Binpi3Hsinacs Bii xapakTepy HAKOITUYEHHS

Tabauys 1. MopdomeTpuyni nokasuuku Salvinia natans B onToreHesi
Table 1. Morphometric characteristics of Salvinia natans in ontogenesis

. InaBatoyi Bai Lo
Lina pociuHa — 3aHypeHi Bai
. OJlHa Bast Bai BCi€l poCIMHU
Craii po3BUTKY MarnopoTi
Mmaca (Mr) floBxUHA Maca (Mr) floBxHa Mmaca (Mr) AloBxHHa Mmaca (Mr) AOBXHHA
(Mm) (Mm) (Mm) (Mm)
InTeHcuBHUI pict copodity (uepBeHb) | 345,1+20,1 | 45,1+2,1 | 12,2+0,8 | 8,1+0,4 |220,3+11,1 | 45,1+2,1 | 97,1+5,2 42,1+2,1
PicT ciopodiTty (uneHb) 474,1+18,2 | 53,3+3,0 | 13,3+0,7 | 9,0+0,4 |283,0+10,2 | 53,2+3,0 | 164,3+8,1 43,4432
DopMyBaHHSI CITIOPOKAPIIIiB (CepIieHb) 794,2+39,1 | 62,2£3,1 14,4+£0,7 | 11,0+0,6 | 401,1+18,1 | 62,3+3,1 | 163,2+7,3 41,3£2,3
BLI[MI/IpaHHf BEreTaTMBHUX OPraHiB: siamerp criopokapiis 1,5£0,06 My
criopokaprii (BepeceHb)
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Puc. 2. Mac-cniekrp I'K,, 110 MicTUTB KnacTep MoneKyspHoro ioHa (m/z = 345) Ta ¢pparMeHTapHi ionu (m/z = 291, m/z =
109), omepkaHwmii Tig yac XxpoMaTorpacivHOTro PO3MiJIeHHS Ta imeHTH(IKallil cyMillli 3 IiaBarounx Bail manopoTi Salvinia
natans

Fig. 2. GA, mass-spectrum that includes the cluster of molecular ion (m/z = 345) and fragmentary ions (m/z = 291, m/z = 109),
obtained during chromatographic separation and identification of a mixture from floating fronds of the fern Salvinia natans

3,764

Puc. 3. Xpomarorpama po3milleHHS CyMillli, IO
Mictuth eHporeHHy I'K, onmepxaHy 3 miaBaioJyux Bai
Salvinia natans Ha cTajlii iIHTEHCUBHOI'O POCTY

5,267
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Fig. 3. Chromatographic separation that contains
endogenous GA, content obtained from floating fronds
of the Salvinia natans during its intensive growth

Yac yTpuMyBaHHA, XB
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I'TIP y Basix mamoporti (puc. 1—3). HaiiBumuii BMicT
BUIBHOTO (DiTOrOpMOHY Ha BCiX eTamaXx OHTOTEeHE3Y
O0yB y IuiaBarouux Basx. JIs 3aHypeHUX Baii
3apeeECcTpoOBaHO ITlepeBaXkaHHs 3B's3aHUX (GopM Hag
BinbHUMM. Ilim 4yac pocTy i pO3BUTKY CIIOPOKAapITiiB
crocTepiranocs 3poctaHHs 3B'azaHux ¢opm TI'K,,
(¢yHKIIiOHaJIbHA aKTUBHICTb KO, BiporigHO, MoaidoHa
IO TibepestiHiB y HACiHHI KBiITKOBUX POCJIVH, A€ BOHU
OepyTh aKTHBHY YYacTh y IIpollecax IpPOPOCTaHHS.
IxHs nist mposiBNsiETHCS BOMA CIIOCOGAMU: MTO-TIEpIIIE,
LIJIIXOM  301IbIIEHHSI MOTeHLialy POCTy 3apojka i,
MO-Jpyre, — iHIYKYBaHHSIM TiAPOITUIHNX (hepMEHTIB
(Kucera et al., 2005) JImHamika HaKONMWYEHHS Ta
noxkaizawisa I K3 y MarnopoTi JalTh MiACTaBU BiIHECTU
ii mo Tpymm «poboumx» TibeperiHiB. BusHaumTn
JIOKAJi3alilio JOMIHYIOUMX <«pOOOYMX» TibepestiHiB,
3aliHUX y peryisiii  (diziogoriyHnx mpoleciB
pociuH, moBoidi ckiaamHo (Daviére, Achard, 2013;
Gupta, Chakrabarty, 2013). IcHye mneBHMI HaOip
ribepeiHiB, MpUTaMaHHUI POCIMHAM Pi3HUX KJIACiB.
OpHak izioyorivuHa [iss TOPMOHY 3aJCXKWTh BiI
b6araThbox (pakTopiB, cepel SIKUX — KiJAbKiCTh CaMOro
GiTOropMOHY Ta #Oro CHIiBBIZHOIIEHHS 3 iHIIUMU
KJlacaMM aKTMBHMX CIIOJYK, (ha3a OHTOreHe3y, BUI
pociauMHU, abioTM4YHI Ta OIOTMYHI BIUIMBU TOILIO
(Sytnik et al., 2003). biojoriuHo HalaKTMBHIlLLIMUMU
riepeninamu BBaxaioTh 'K, 'K, Ta 'K, (Yamaguchi,
2008), ane crexkTp TribepelsiHiB, ¢iziojoriyHa mis
SKHUX BUBYAETBCS, BECh 4Yac PO3LIUPIOETHCS, III0,
TIeBHO, TTOB'sI3aHE 3i CTyMeHEM JOCKOHAJIOCTiI METO/IB
i METOI0 OOCTiMHUKIB. 30KpeMa, B JUCTKaX IMIIEHUIL
inenTudikosani y 38'a3anomy crani 'K, 'K, i TK,, ,
TOAi SIK Y TparopleBOMY JIMCTKY BUSIBJICHA BiJibHa
¢dopma I'b;, Bl akTMBHOCTI SIKOi 3aJI€XUTh PO3MIp
crebna (Karnachuk et al., 2003). ¥V nuctkax Tomaty
inentudikosani I'K,, TK,, 'K, i BcraHoBI€HO iXHiit
BIUTMB Ha pocToBi mpoltecu (Griinzweig et al., 1997). ¥V
TaKMX BUIIUX POCINH, K KYKYypy3a, TOPOX, TIIICHUIIS
Ta puc, pict cTebna perymoethes 'K, onHak Bizomo,
mwo i 'K, TakoX akTUBHO CTUMYJIOE picT cTebia
(Phinney, Spray, 1982; Ross et al., 1989; Gaskin et al.,
2001; Ta iH.).

BuBueHHs1 ribepeniHiB y mamopoTi S. natans no
LIbOTO Yacy He MPOBOAUIOCH. Y HAIIUX JTOCTiIKEHHIX
BCTAHOBJIEHA CXOXIiCTb MiX $SKICHUM CKJIagoM
I'TIP y nnaBaroyuMx i 3aHYpeHUX BasX IaIoOpOTi.
Bucokuit BMicT ()iTOrOpMOHIB yIIPOIOBXK OHTOT€HE3Y
OIOCEepeIKOBAHO BKa3ye Ha yyacThb ribepestiHiB
Yy POCTi Ta pO3BUTKY mamopoTi. B pobGoTax iHIIMX
aBTOpiB, MPUCBIYEHUX MOCTIIXEHHIO (hiTOTOPMOHIB

ISSN 0372-4123. Ykp. 6oman. xcypn., 2016, 73(5)

Tabauys 2. Bmict ridepeniHOMOOIOHMX peYoBMH y BasAxX i
cnopokapmisix Salvinia natans B oHToreHe3i (MKr/T Macu cHpoi
peyosunu B ekBiBasienti 10 I'K,)

Table 2. Content of gibberellin-like substances in fronds and

sporocarps of Salvinia natans in ontogenesis (mkg/g fresh mass
in equivalent of GA,)

Dpaxuii ribepeaiHOmoaIOHNX
Cragii po3BUTKY peyosuH (I'TIP)
. Opranu
ManopoTi eTusaleTaTHa | OyTaHOJbHA
(BinbHi I'TIP) | (3B's13ani ['TIP)
IHTeHCUBHUIA ruU1aBarovi Bai 1,24%0,06 0,71£0,04
ict criopodir
pict enopociry samyperi pai | 1,41£0,07 | 0,5240,03
(4epBeHb)
PicT criopodity iaBaoyi Bai 1,23+0,06 0,32+0,02
(MTeHb) 3aHypeHi Bal 2,3340,12 0,73%0,04
DopMmyBaHHS UlaBaioui Bai 1,54%0,08 0,81%+0,04
CIIOPOKApIIiiB 3aHypeHi Bai 5,71£0,29 0,24+0,01
(cepmieHb) criopokaprii 1,3240,07 0,7240,04
BinmupaHnHst c .
BereTaTHBHHX WYITCHHA 5 25 40,39 3,3940,12
. CMOpOKapIiiB
opraHiB (BepeceHb)

CIMOPOBUX POCJIMH, HArojouIyBaJloCs, 110 €KCTPaKTU
oypux (Sargassum wightii Greville ex J. Agardh) Ta
genenux (Ulva lactuca L.) BomopocTeit MicTUIU
BMCOKIi KOHIIeHTpallii ribepeninis (Sivasangari Ramya
et al., 2010). ITianTBepakeHa y4acTh IIUX TOPMOHIB y
peryisiii poCTOBUX ITPOLIECIB B OKPEMUX BUIIB OYpUX
i yepBoHUX Bogopocteii-makpoditiB (Tarakhovskaia
et al., 2007). Y momepemHix HaIIWX JOCHTIIKEHHSIX
noBimomJyisiocss Tpo 3HauHWil piBeHb [TIP (mo
5,0 MKr/T M.c.p.) y crnopoditi Equsetum arvense L.
(Vasyuk, Kosakivska, 2015). IlmaBatoui Bai MicTATH
Oimbure  BibHOI 'K, MOpiBHAHO i3 3aHYpeHUMH,
KIJIBKIiCTB 3B's13aHOI (DOpPMU 3pOCTAE MaiiKe BYETBEPO
Yy CKYIMUEHHSIX CIOpOKapmiiB, 11O BiAMOBiga€ cTamii
IepexoAay CIIOp OO CTaHy CIIOKOIO i ITOHaJbIIOMY
MPOPOCTaHHIO Ta PpO3BUTKY rameTtodiry. Binomo, 1o y
CIIOPOBMX POCJIMH TibepeTiH KOHTPOIIOIOTh ITPOLIeCH
npopoctaHHs criop (Anterola et al., 2009, Zhang, Dai,
2010). ¥V 3B'I3Ky 3 UMM BUKOPUCTAHHSI €K30T€HHUX
ribepesiHiB 11 ONTUMi3alii MPOPOCTAaHHS CIOp i
¢opMyBaHHSI TamMeTO(diTy MaropoTeil y KyabTypi in
Vitro € TIepCIIeKTUBHUM.

BucHoBKH

VYnepiiie 3 BUKOPUCTAaHHSIM METOIa BUCOKOE(EKTUBHOL
pinuHHOI XpomaTorpadii-mac-crekrpomeTpii (BEPX-
MC) B opraHax S. natans ineHTudikoBaHO TibepesiH
FK3, JMHaMiKa BMICTy Ta JIOKaJli3allig SIKOTO JaloThb
3MOIYy BIiZHECTM TOPMOH OO TpylUu <«poOOYUX»
ribepeniHiB. BusgsieHo, 1o y cnopodiTi KOHLIEHTpaLlis
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BitbHUX (opm T['K, i ribepeniHonomioHux pevoBUH
MmepeBaXajla Hal BMICTOM  KOH'IOTOBaHUX. Y
npoueci ¢GopMyBaHHSI Ta [O3piBaHHS CIIOP BMICT
I'TIP i xon'roroanoi 'K,y cnopokapmisix 3pocras.
XapakTtep posnoniny I'TIP B opraHax mamopoti moku
VHEMOKJIMBITIOE OCTaTOYHE BU3HAYCHHS OCHOBHOTO
MicLsl CHMHTe3y TribepeliHiB, MpoTe 3pO3yMilo, IO
BOHO BiIMiHHE BiJl TAKOTO y BUIIKUX POCIUH, B SIKUX
JIOHOPOM Ti0epeTiHiB BBAXKA€ThCSI HA3eMHa YacTUHA.
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Baciok B.A., JlixuboBcbkuii P.B., KocakiBcbka 1.B.
Ti0epeniHONOAiOHI peYOBMHN B OHTOTeHE3i BOJHOI MAnopoTi
Salvinia natans (Salviniaceae). — Ykp. 60TaH. XypH. —
2016. — 73(5): 503—509.

IncTutyt 60Taniku imeHi M.I. XonogHnoro HAH Ykpainu
By1. TepelieHkiBcbKa, 2, M. Kui, 01004, Ykpaina

HocnimxeHo xapakTep akyMyJslii Ta Jokajizauii rioepe-
niHononioHux pedoBuH (I'TIP) B opranax pizHOCIOpoBOi
ofHOpiYHOI manopoTi-rigpodita Salvinia natans Ha pi3HUX
erarax OHTOTeHe3y. Bmepiiie meTomoMm BUCOKOeheKTUBHOL
pinmHHOI XpoMarorpadgii-mMac-crnektpomerpii (BEPX-MC)
B OpraHax namopori ineHTudikosaHo ribepenin I'K,, muHa-
MiKa i JJOKaJTi3allist IKOTo JafoTh TiICTaBU BiIHECTU HOTO 0
rpyInu «podounx» rioepesiniB. Haiidinbia KinbKicThb BiIbHOL
I'K, 3HaiiieHa y MiaBalo4ymx Basx, TOMi SIK Y 3aHyPEHMX 3a-
peeCTpoBaHO He3HAUYHe HaKOMMWYeHHs 3B's13aHuX popm. Ha
crafisgx pocty crnopogity Ta ¢GopMyBaHHS CHOPOKapIiiB
criocrepiranocst 30iIbIIeHHsT BMicTy 3B'a3aHux dopm 'K,
Y CKyIMUeHHSIX CITIOPOKApITiiB KiIBKIiCTh 3B'SI3aHUX (opM
3pocTasia Maitxke B 4 pasu. IlepeBaxkaHHsI BiIbHUX (OpPM
I'TIP Han 3B's13aHMMU 3ahiKCOBaHO B YCiX OpraHax i Ha BCiX
¢eHonorivHMX (hazax, MpoTe 3aHYypeHi Bal Bimpi3HSIIMCS
OIIBIIOIO KiJIbKICTIO BiIbHUX (hopM. JlMHaMiKa 3MiH Y BMiCTi
I'TIP B opraHax S. natans BiAINoBiga€e cTamisiM po3BUTKY Ia-
TOPOTI i OTIOCEPEeTKOBAHO BKA3y€E HA y9acTh (hiTOTOPMOHY B
peryssiiii pocTOBUX i peNpOAYKTUBHUX MPOLIECIB.

Kimowosi cioBa: Salvinia natans, ridepeninononioxi
PEYOBUHM, OHTOTEHE3, PiCT, PO3BUTOK
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Baciok B.A., JIuxuesckuii P.B., KocakoBckas 1.B.
I66epeTMHONONOOHBIE BEIECTBA B OHTOTeHE3€e BOJHOTO
nanopoTHuka Salvinia natans (Salviniaceae). — Yxp. 60TaH.
KypH. — 2016. — 73(5): 503—509.

HMuctutyt 6otannku umenu H.T. XonogHoro HAH Ykpaunbt
yi. TepemenkoBckas, 2, . Kues, 01004, YkpanHa

M3zyueH xapakTep aKKyMYJISIIUM U JIOKaJIU3allii THOOepe-
suHononoOHbix BemiectB (I'TIB) B opraHax pasHocropo-
BOTO TanopoTHUKA-ruapoduTa Salvinia natans. Bnepsble
METOIOM BHMCOKO3(PdEKTUBHON XUIKOCTHON XpoMarorpa-
¢un-mac-criekrpomerpun (BOPX-MC) wuneHTuduumpo-
BaHa I'K,, KOTOpYyI0O MOXHO CYMTaTh OMHMM U3 «PaOOYMX»
ru66epenHoB. Hanbobliee koinyecTso cBobonHou 'K,
HalileHo B TJaBalOLMX BasX, TOrJa Kak B IMOTIPYKEHHBIX
3aperecTpUPOBAaHO HE3HAUYMTEIbHOE HAKOIUIEHWE CBSI3aH-
HbIX popM. Ha craguax pocra copodura u hpopMupoBa-
HUS CMIOPOKApIKMEB HAOII01aI0Ch YBETUYEHUE COMEPXKAHUS
cBasaHHbIX (opM I'K,. B cKOIIEHUAX CIIOPOKAPIUEB KOJIM-
YeCTBO CBSI3aHHBIX (hOpPM BO3pacTaio nmout B 4 pasa. [Ipe-
BasiupoBaHue cBoboaHbix (popm I'TIP Hax cBA3aHHBIMU 3a-
(UKCHUPOBAHO BO BCEX OpraHax M Ha BceX (DEHOIOTMUECKUX
dazax, omHAKO TOTpyKCHHBIC Bal OTINYAINCH OOJBIINM
KOJIMYECTBOM CBOOOIHBIX (popMm. IMHAMUKA M3MEHEHUI B
conepxanuu I'TIB B opranax S. natans coOoTBETCTBYET CTal-
SIM pa3BUTHS TTAITOPOTHUKA U OTIOCPEAOBAHHO YKa3bIBacT Ha
ydactre (UTOropMoHa B PEryJIsIliud POCTOBBIX U PEMPOAYK-
LIMOHHBIX TTPOLIECCOB.

Kmouessie cioBa: Salvinia natans, rnodepe/UIMHONON00HbIE
BEIIeCTBa, OHTOTE€HE3, POCT, pa3BUTHE
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