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HN3no3BaHM CbKpalieHUust

ABA
APx
Asc
BA
CAT
Chl a
Chl b
Chl tot
Chl a/b
CK
Dehasc
DW
FW
GR
GSH
GSSH
HGD
HGN
H,0O
H,0,
HPLC
Hyp
psHyp
totHyp
IBA
IC

LA
LC-MS
LPLC
MDA
MeOH
MS
NAA
NMR
PAL

AbcuucreBa KucelnrHa

Ackopbar rmepokcuaasza

Ackopbar

N° - Gensunanenun

Karanaza

Xnopodun a

Xnopoduin 6

OO01110 KOTMYECTBO Ha XJIOPODUIHTE
CrotHomeHue xnopodun a/ xaopodui 6
IuToxuHnHEN

Hexuapoackopbar

Cyxo Terio

Caexo Terino

I'Basikon penykraza

I'enynupan rioyratnos

OKHCIIeH TIyTaTHOH

Bbpoii xunepuunHOBH KJI€3U Ha mm’
bpoii XxunepuuHOBY KJIE3H HA JIUCT
Bona

Bonopoaen nepokcuj

BucokoedekTnBHa TeuHa XpoMaTorpadus
Xunepuiux

IIceBnoxunepuiiux

OO01110 KOJTHYECTBO XUITEPUIIMHA
WNunon-3-macneHa KkucenuHa

WHaexc Ha KOMIAKTHOCT

JIuctHa mwrons [mm?]

Teuna xpomaTorpadus — Mac-CIIeKTPOCKOIIUS
[IpenapatuBHa Teuna xpomarorpadus tum “Lobar”.
Manonauanaexu

Meranon

Xpanutenna cpeaa Ha Murashige u Skoog
Hagrunonerna xucenuna

SInpeHo MarHuTEH PE30HaHC

dennnananuy aMoHHUA JIMa3a



YBoa

buorexHonornynata pa3paboTka Ha BUJIOBE C BUCOK OMOCHHTETHYCH KaMaluTeT UH
6umpo, WIA C TOTEHIMaJa 3a OWOCHHTE3 Ha HOBHM BEIIECTBa, II€ JOBEIE [0
YCTAaHOBSIBAHETO Ha CTA0WIHA UK 6umMpo CUCTEMa 3a KOHTPOJUpaH JOOWB Ha
(dhapMaKoIOTUYHO [IEHHU BTOPUYHUA META0OIUTH.

Bunosere ot pon Pulsatilla Miller ce wu3mosi3Bar MIMPOKO B TpagullMOHHATA
MEIUIIMHA 32 JICUEHWETO Ha EHTEPUTH © KATO TPOTUBOBB3MAIUTEIHH,
aHTUCIa3MaTUYHU U MPOTUBOTYMOPHHU CpeACTBa. Bbrpeku ToBa, B IUTEepaTypara Bce
OIlI€ CE CpeIlaT orpaHuyeH Opoil choOIIeHus 3a KyATuBUpane Ha Pulsatilla B un eumpo
yCJIOBHSI, KATO BCHMYKH TE€ Ca HACOUYEHU EJUHCTBEHO KbM MHUKPOPA3MHOXXABAaHETO Ha
pPEeIKU U 3acCTpallleHH MpeCTaBUTENN Ha pona. [locera B JocThIIHATA JTUTEPATYpa HE ca
OTKPHUTH CHOOIICHUS 32 ChABPKAHUETO HA BTOPUYHU METAOOIUTH B UH GUMPO KYJITYPH
Ha BHJIOBE OT poa Pulsatilla.

IIpenacraBurenure Ha pon Hypericum L. ce U3moa3Bar KakTo B HApOJHATa, TaKa
u B odunuanHata wmeaunuHa. HadToamaHTpOHOBOTO MPOU3BOJHO XHUIIEPHUIUH,
XapaKTEPHO 3a €BOJIIOIIMOHHO TMO-HANpPEIHATUTE CEKLHUU, CE€ M3y4yaBa IIMPOKO MOpaau
aHTUJCTPEeCUBHATa, MPOTUBOTYMOpPHaTa ¥ TMPOTUBOBHPYCHATa My aKTHBHOCT. B
CPaBHUTEIHH MPOYYBAHUS MEXIy BHIOBE OT poa Hypericum € YCTaHOBEHO, de
npeAcTaBUTeNUTe Ha cekiusi Drosocarpium Spach ce XxapakTepuszupar ¢ Hal-BHCOKHU
KOJIMYECTBA HAa XWIIEPUIIMH W TICEBAOXUNEPHUIIMH. B mnuTeparypara ce wu3Ka3Bar
IPEATNOIOKHUSA 3a “00raTH Ha XUTIEPUIIUH BUIOBE OT Ta3u cekius (Hanp. H. boissieri,
H. barbatum w H. rumeliacum), KOUTO OMXa MOIJIA Ja ChABPXKAT 2-4 MbTU MOBEYE
xunepuniv ot H. perforatum.

Bobnpeku ronemus 6pori Bupose (Han 400), KakTO M IIUPOKOTO MPOYyYBAHE HA
no0uBa HAa BTOPUYHH METAOOIUTH uH 6umMpo, HA TPAKTHKA MO JUTEPATYpPHU TaHHU
OMOTEXHOJIOTUYHO ca paspaborenn enBa 12 Buaa ot pox Hypericum, xato
npeobiiajaBamiata 4acT OT CbOOIIEHUATa ce oTHacat Ao H. perforatum. Cpen
pa3paboTeHHTEe B KyJIATypa BHUAOBE HE (uUrypwpar NpeacTaBUTEIN OT CEKIHSITa

Drosocarpium.



[IpoyuBaneTo Ha CHABPKAHUETO HA BTOPUYHH METAOOJIUTH TPH HEU3CIICIBAHU
Jocera €HACMHYHU BHJIOBE OT poja Pulsatilla, me MOMBIHU MO3HAHUSATA OTHOCHO
MOTCHIIMAJIa HA HETOBUTE MPEACTABUTENIM KaTO HOB M3TOYHHUK HA TEPANCBTHUYHO IICHHH
BEIIECTBA, a OMOTEXHOJOTUYHATA UM pa3pabOTKa — 32 OCUTYPSBAHETO HAa CTaOWIIHA UH
6UMpO CHCTEMa 3a W3yYaBaHETO HA TEXHHUS OMOCHHTE3 W 3a CTaHIAPTU3UPAHUS UM
nobuB. buoTexHonmormyHata pa3pab0oTka Ha  TPENCTABUTEIN OT  CEKIHTa
Drosocarpium na pon Hypericum, e nosene 10 moadopa Ha UHTEPECHU 0OEKTH C TI0-
BHCOK TOTEHIMANl 32 CHHTE3a Ha XWUICPUIMHH UH GUMPO, a CPAaBHEHHETO C APYTH
BUJIOBE C TIO-HHUCKA WM JIUTICBAINA TPOTYKIIHS HA XUTICPUITUH U TICEBIOXUTICPHUIINH, TIIC
CTIIOMOTHE 3a TO-IIBJIHOTO pa3dupaHe Ha (haKTopHuTe, UMAIIM OTHOIICHUE KbM JOOMBa

Ha TE€3U BEILECTBA B YCJIOBUATA HA UH GUMPO KYIITYypA.

Onenkata Ha BB3JCHCTBUETO Ha KpUONpE3epBalUsATa BbPXY (PHU3HOIOTHYHUSA
cTaTyc U OMOCHMHTETHYHHS KamalMTeT Ha pPEereHepupaHuTe PACTeHHs e 3aabJI00UH
MO3HAHMATA BbPXY TO3U HOB 3a bparapus mMeTos u mme pa3mupy Habopa OT MOAX0IU 3
KOHCEpBaLUsATa HA BUCOKONIPOAYKTUBHM JIMHUM uH gumpo. OT Apyra CTpaHa, OLEHKaTa
Ha BB3JACHCTBUETO HA MOATOTBUTEIHUTE €TallM NPU KpPUOIIpE3epBalus BbPXY
(U3MOIIOTUYHUS  CTaTyC Ha pEreHepupaHuTe pacTeHus, IIe CIOMOTHE 3a
[EJICHACOYEHOTO M TMpPEACKa3yeMo, a He YHUCTO EMIUPUYHOTO MOAOOpsiBaHE Ha
npoTtokoia. M3cnenBaneTo Ha (U3HONIOTO-OMOXMMHYHUTE MPOIECH, MPOTUYALU TPU
Pa3JIMYHUTE €TAlM Ha KPUONIPE3EPBALMATA, 1€ JOIPUHECE 3@ YCIIEITHOTO MPAKTUYECKO
IIPUJIOKEHUE HA METOJA ChIIO U BBPXY APYTH BHUJIOBE C KOHCEPBALMOHHA 3HAYUMOCT

WJIM CCIICKTUPAHU JIMHUH C ICHHU OMOCHUHTETHYHH KAueCTBA.



Len u 3a7a4u HA TUCEPTALNMOHHUS TPY/

HenTa Ha HacTOAIIATA AUCEPTALIMSA € BbBEXKIaHe B UH GUMPO KYJITypa Ha
HeHHHU 32 HamaTta ¢uiopa pacTuTejJHH BUaoBe oT poa Hypericum w Pulsatilla n
OlleHKA HA BBH3MOKHOCTTA Ja ObJAT HM3MOJI3BAHM B J1a0OPATOPHH YCJIOBHS KaTO
M3TOYHHMK HA BTOPUYHU MeTA00JUTH € TEPANIeBTHYHO 3HAYEHHUe.
3a MOCTUraHEeTO Ha Ta3| LIl TpsAOBa Ja ce pelaT CICAHUTE 3a/1auu:

1. UscnenBane Ha CHABPKAHUETO HA BTOPUYHU MeETabOIMTH C (PEHONHA
npupoja B HAJ3eMHUTE 4YacTH Ha OankaHCkus eHaeMmut Pulsatilla montana ssp.
balcana.

2. BbBexnane B un 6umpo KynaTypa Ha TpuTe OankaHcku enuaemuta: Pulsatilla
montana ssp. balcana, P. halleri ssp. rhodopaea n P. slaviankae w w3cienBane Ha
BIMSHUETO HAa IUTOKMHUHUTE W AyKCHUHHUTE BBPXY UH 6UMPO PA3ZMHOKABAHETO H
OMOoCUHTE3a Ha BTOPUYHU META0O0IUTH.

3. BoBexnane B un sumpo xynrypa Ha Hypericum rumeliacum, H. tetrapterum u
H. calycinum, xaTo MojenHa cucTeMa CHOTBETHO Ha BHJOBE C BHCOKa, HHCKA U
JUICBaIla MpOAYKIMS Ha xunepuiuHu. CpaBHEHHE Ha ChIBP)KAHUETO HAa BTOPUYHU
MeTabOJUTH B TPOOM OT €CTECTBEHUTE HAXOUINA W MHAYIIUPAHUTE KYJITYpHU OT TE3U
TPH BUJA.

4. V3cnenBane Ha BIUSHHETO Ha YCJIOBHSTA 3a KYJITUBUPAHE UH GUMPO BHPXY
ChIBP)KAHUETO Ha XUIEPHUIIUH, TICEBIOXUTICPHUIINH, (DeHONIN U (HIABOHOAM B KyJITypa OT
Ha/I3€MHH YacCTH MPHU TPUTE U3CIEABAHU BUAA OT poa Hypericum.

5. U3cneaBaHe Ha BIMSHUETO HA PACTEIKHUTE PETyJIaATOPU BHPXY MopdoreHe3ara
¥ KOJIMYECTBOTO Ha (DEHONIHU ChenuHeHus npu H. rumeliacum un eumpo.

6. Pa3paboTrBane Ha OMOTEXHOJOTUYEH MOJIXOJ 33 UH GUMPO Pa3MHOKaBaHE Ha
H. rumeliacum, koiiTo na obe3neun ePeKTUBHOTO HATPYyMBAHE HA TOJIEMU KOJIMYECTBA
Oouomaca u cuHTe3 Ha GEHOIU U (PIIABOHOUTU UH GUMPO.

7. OueHka Ha BB3MOXKHOCTTAa 3a KpHUOINpe3epBalusi U CbXpaHeHue Ha H.
rumeliacum nipu Temmneparypa -196°C, karo MeTo] 3a 3ana3BaHe Ha OMOCHUHTETUYHUS

KanmanuTeT Ha HEHHHW BUCOKOIIPOAYKTUBHHU JIMHUU CJICA PErCHCPpAlA UH 6UMPO.



Mamepuanu u memoou

1. Pacruresien maTepuall.

N3non3Ban e pactureneH marepuan oT Pulsatilla montana ssp. balcana, P.
halleri ssp. rhodopaea, P. slaviankae, Hypericum rumeliacum, H. tetrapterum n H.
calycinum. PacTuTenHUST MaTepual € cbOpaH OT €CTECTBEHUTE HaxXOAMIa OT
JOKTOpaHTKata W € ujaeHtuduumpan ot cr.H.c. II cr. Jdumurep Jdumurpos,
Hammonanen Ilpupononayden Myseit, BAH. XepOapuiinu oOpa3iii OT BHIOBETE ca
nenoszupanu B MHcturyTta no borannka, bAH.

Kyarypute oT Hai3eMHHM 4acTH OT BUAOBeTe oT poj Pulsatilla ca vHMIIMpaHn
OT CTEpUSIHO TOKBJIHAIM CEMEHa, a OT BHUAOBeTe OT poa Hypericum — ot
CTEPWIM3UPAHU ex Sifu CTHOJEHU eKCIUIaHTH. Pasriexaanute B paborata XpaHUTEITHU
cpenu ca 6azupanu Ha popmynute Ha Murashige & Skoog (1962) u Gamborg (1968).

2.  Meroam.

2.1. OxpakrepusupaHe Ha pPacTeka B YCIOBHATA HA UM umMpOo KyATypa HA LIECTTE
BUJIa UpE3 OMNpEJCIsiHE Ha: Opou opmupaunu po3emku/paskioHenus, Opou aucma,
Gdopmupanu Ha po3emka/pazKioHeHue, GUCOYUHA HA PO3EMKUMe/Pa3KIOHeHUIma 8
[em], IC — unoexc na xomnaxkmuocm (3a W3CIEABAHUTE BUIOBE OT pon Hypericum;
u3uncieH e no gopmynara: IC = cpeden 6poii 080uKU TUCma / CpeOHa OBINCUHA HA
cmwvbnomo [cm] (Bertoli et al. 2008), mucmna nnow (LA) [mm’] npu H. rumeliacum n
H. tetrapterum (u3mepBa ce upe3 TMpe-KamuOpupaHus JTUTHUTAICH o00pa3 mpu
yBenuuenue 1:10, Ha Bceku OT u3MepBaHuTe Jucta), opou (HGN) u evcmoma Ha
pasnpeodenenuemo (HGD) na xunepuyumosume ocnesu npu H. rumeliacum u H.
tetrapterum. XWINEPULIMHOBUTE >KJIE3M c€ HU30posiBAT C IOMOIITA Ha HETpAHU
MUKPOCKOTICKM TIpernapaTd OT IsU1 JIUCT OT uH eumpo KylATuBUpaH Hypericum,
bukcupan ¢ TAUIEpUH. 3a W30pOSBAHETO UM, XHUICPUIIMHOBHUTE JKIE3H CE
BU3YallM3UpaT HA CBETJIMHEH MUKpockon mpu ysenuueHue (X 40). I'scroTata Ha
pasnpenenenue Ha xunepunuHoBute sxiesn (HGD) ce usumcngBa kato Opolt Ha
XUMNEPUIIMHOBUTE KJI€3U HA €UHUIA JIMCTHA TUIOII] [mm2]: HGD = HGN/mm?; ceearco/
CYX0 meano, KaiyCco2eHes.

2.2. KonuuectBeHo omnpeensHe Ha iacTuaHu nurmentu (Moran 1982)



2.3. Onpenensane Ha o011 6entbk Lowry ef al. (1951)
2.4. OrmpenensiHe Ha aKTUBHOCTTA Ha (QeHunanaH-amonuanuasza: PAL (EC 4.3.1.24)
(Yuan et al. 2002)

2.5. Karanaza: CAT (EC1.11.1.6) (Aebi 1984)

2.6. T'myratuon peaykrasza: GR (EC 1.6.4.2) (Sherwin & Farrant 1998)

2.7. Acxkop6ar nepokcuaaza: AP (EC 1.11.1.11) (Nakano & Asadal981)

2.8. Omnpenensae Ha o0mmoto koaudecTtBo Ha okuciieH (GSSH) u pexyumnpan (GSH)
riytatuoH (Doulis et al. 1997)

2.9. OmnpenensiHe Ha OOIIOTO KOJIMYECTBO Ha ackopOara (Asc) m mexuapoackopbdara
(DehAsc) (Foyer ef al. 1983)

2.10.OmnpenensHe Ha KoaM4ecTBOTO Ha ManoHauangexus (MDA) u BomoponeH
nepokcua (H,O,) crorBetHo (Dhindsa ef al. 1981) u (Jessup et al. 1994)

2.11.Omnpenensine Ha 0010 KOJIMYECTBO pazTBopuMu 3axapu (Dubois et al. 1956)

2.12.KonunuectBeHo onpenensae Ha anTonranu (Lohachoompol ef al. 2004)

2.13.KonnuectBeHo omnpenenstae Ha ¢penonn (Singleton et al. 1999)

2.14.KonuuectBeHo omnpenensne Ha GuaBoHouau (Zhishen 1999)

2.15.V3Bnuuane, mpeynCTBaHEe, pa3/iefisHe W WACHTHU(PUIMPAHE HAa WHIUBUYaTHU
BemectBa oT Pulsatilla montana ssp. balcana: marepuanst (200g) ce ekcTpaxupa
MOCTIEIOBATEIHO € XekcaH u xjuopodopm Ha amapar Ha Cokcnmer. Cnex ToBa
o0e3MacIeHHsIT MaTepual Cce W3BIMYa C METaHOJ 4Ype3 CTyACeHa Malepanus |
METaHOJIHMSIT W3BJICK C€ paslieiss W MPEYMCTBA JO IMOJIYyYaBaHETO HA WHIAWBUIYATHU

BCIICCTBA I10 CJI€AHAaTa CXEMa:

Konortia LPLC RP8
xpomarorpadus Mondpaximu (Ry.1s)
MeOH > e oy » ;II/I;TI/I?’BCI_LIGCTBH.
W3BIIEK Ry, Rys, Rys » o U
Cedanmexc LH20
MeOH-H,0 (7:3) MeOH - H,0 v
'H-NMR u *C-NMR
LC-MS

Cxema 1. OHpOCTeHa CXeMa Ha Ppas3aciiiHEeTO, MNPCUYUCTBAHCTO, UH3O0JIUPAHCTO U
I/II[QHTI/Iq)I/ILII/IpaHCTO Ha MHAWBUAYAJIHHU BCHICCTBA OT MCTAHOJIHUS HU3BJICK HA HAA3CMHHUTC YaCTU HaA P.

montana ssp. balcana.



[TonyuenusT MetaHoJieH wu3Biek (2.251g) ce mnpedncTBa upe3 KOJOHHA
xpomarorpadus npe3 Cedanexc LH20. [Togsmwxknata ¢aza Ha komonata ¢ MeOH-H,O
(7:3). Cnen TCX cpaBHenue (cwiukaren 60 GF,sy, W auarHocTULUpal] pPEareHT
NTS/PEG), ca monyyenu 14 moadpakumu (R;4). B Hacrosmata nucepramus ce
ONKCBa pa3leNsHeT0 M TmpeurcTBaHeTo Ha mnoadpakuuu Ry, Ry3 mw Ry 1o
MOJy4YaBaHETO Ha BellecTBa ChOTBETHO 1, 2 m 3. IlomydeHnure ymcTH BemiecTBa ce
ompexnemst upes ' H-NMR (250MHz), *C-NMR (62MHz) u LC-MS.

2.16. HPLC ananmu3 Ha XUNEpUIIMH U TICEBJAOXUIICPULIMH: PaOOTEHO € 10
MOAU(PUIUPAH HPLC METOJ 3a €HOBPEMEHHOTO ONPEACIAHE Ha
xunepuius/ncesaoxunepuiiua (Haberlein et al. 1992; Krimer & Wiartall 1992;
Balogh & Li 1999).

2.17.  CBETJIMHHO-MHUKPOCKOIICKO M3CJIe/IBAaHE HAa XHUCTOJIOTUYHM Ipernapatu npu H.
rumeliacum: (Némec 1962)

2.18.  KpwmomnpesepBauus Ha H. rumeliacum (Danova et al. 2009b, ¢, d; Danova &
Kapchina-Toteva 2009)

2.18.1. Meroxa Ha 0aBHOTO OXJIAXKIaHE

2.18.2. Merox Ha BuTpudukanusara

Pesynimamu

1. Nnentnduuupane Ha wu30AMpaHuTe (EHOJHHM ChbeIUHEHHUS] OT
METAHOJIHUSI M3BJIeK HA HAJA3eMHHUTEe YacTu Ha P. montana ssp. balcana ot
€CTeCTBEHOTO HAXOHIIe

B pesynrar Ha npoBeneHHUTe u3cienBaHus ca uaeHTuduimpanu: BemecrBo 1:
yukopuesa Kucenuna (Ouxageunsunena kuceiuna) (durypa 1); BemectBo 2: [-
Gepyun-enoxonupanozun (1—-»2) enoxoza (durypa 2); BemectBo 3: xageena
kucenuna (durypa 3).

HuxopueBaTta KHCeJTHHA CTUMYJIHpa darouurosara, MOTHCKA
XHATypOHUIa3HATa AaKTUBHOCT B YOBCIIKOTO TSJIO, TIPEANa3Ba KoJlareHa OT
YBPEXKIAIIOTO JCUCTBUE HAa CBOOOJHUTE pajuKaiv, MHXuOUpa aeiicrsuero Ha HIV-1

uHTerpasara (Bauer 1999, 2000; Perry et al. 2001).



OH

~ OH

Qurypa 3. Kadeena kucenuna - BemecTso 3

@epyoBaTa KHCEJIMHA € MIMPOKO Pa3NPOCTPaHEHA B PACTUTEITHOTO LIAPCTBO H
uMa u3pa3eHu aHTUOKcuAaHTHU cBoiictBa (Ou & Kwok 2004; Lin er al. 2005).
YcTaHOBEHO €, 4e Ka(eeHATa KHCEJIHMHA UTPae aKTUBHA POJISl B IPEBEHIIUATA HA paKa
Ha koxkara (Kang et al. 2009).

[{ukopueBara kucennHa e xapakrepsa 3a Cichorium intybus, Echinacea palida,
E. purpurea w E. angustifolia. Jlocera T He € HU30JIMpaHA OT MPEIACTABUTEN HA POJ
Pulsatilla. B mnactosmara paboTa ce TpaBu MHPBOTO CHOOIIEHHWE 3a HEHHOTO
uacHTU(pUIIIpaHe B HAJI3EMHHUTE YacTH Ha P. montana ssp. balcana. V3onupaHusT B
HacTosimiara paboTa OT HaA3EMHUTE 4YacTh Ha P. montana ssp. balcana depymnounsnos

JAUTIJINKO3K I € HOBO IIPUPOAHO CbCIUHCHUC.

2. BuusHue Ha pacrTe:xxkHHTe peryJaaropu Bbpxy Pulsatilla slaviankae, P. halleri
ssp. rhodopaea w P. montana ssp. balcana un eumpo

KyaTtypu or Hag3eMHHM 4acTu OT TpUTE M3CIeABaHU Buaa oT pon Pulsatilla 6sxa
CpaBHEHM WBPBOHAYATHO B TPU BapUaHTA XPAHUTEIHU CPEIH, MPEICTABEHH Ha
Tabnuua 1. bsxa onpeneneHu Koiau4yecTBoTo Ha aHTonuaHu (durypa 4), deHonHu u

(I)HaBOHOI/II[HI/I CbCOAMHCHUA U KOJIMYCCTBO HaA XJIOpOCI)I/IJ'IHI/ITe IIMIrMCHTH (C’bOTHOHIeHI/Ie

chl a/b) (durypa 5).
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Tabmuma 1. ChcTaB HA XpaHUTETHUTE CPENIU, U3MOJI3BAHM 32 U3yYaBaHE Ha BB3JeHCTBUETO HA BA u
IBA BBpXYy KOJMYECTBOTO HA TUIACTHIHHWTE IMUTMEHTH W CHHTE3a Ha (EHOJIHU ChEAWHEHHS TPU UH

sumpo KynTuBupanute P. montana ssp. balcana, P. halleri ssp. rhodopaea v P. slaviankae.

Xpanutenana cpera  CbcTaB HA XpaHHUTEJHATa cpeaa

MS Kontponna MS cpena 6e3 1o0aBeHU pacTexHH peryiaTtopu
HP2 MS + 0,2mg/l BA
HP3 MS + 0,2mg/l BA + 0,1 mg/l IBA

BniocnenctBue uscnenBanero oOemie pasmmpeno, karo P. halleri ssp. rhodopaea u P.
slaviankae 6s1xa xyntuBupanu B 11 BapuaHTa XpaHUTEIIHU CPEIU NMPU KOMOUHALIMS Ha

CK u aykcunu (Tabmuma 2):

Tabmuma 2. ChcTaB Ha XPAaHUTEIHUTE CPENIU, M3IOJI3BAHU 3a M3y4YaBaHE Ha BB3NEHCTBHETO Ha BA,

NAA u IBA Bwpxy P. halleri ssp. rhodopaea n P. slaviankae B ycnoBusita Ha ux 6umpo KynTypa.

Xpanutenna cpena  CbeTaB Ha XpaHUTEIHATA Cpesia

1 Kontponna MS cpena 6e3 1o6aBeHH pacTeXHU pEry1aTopu
2 0.2 mg/l BA

3 0.7 mg/l BA

4 0.2 mg/l BA + 0.1 mg/l IBA
5 0.2 mg/l BA + 0.5 mg/l IBA
6 0.2 mg/l BA + 0.1 mg/l NAA
7 0.2 mg/l BA + 0.5 mg/l NAA
8 0.7 mg/l BA + 0.1 mg/l IBA
9 0.7 mg/l BA + 0.5 mg/l IBA
10 0.7 mg/l BA + 0.1 mg/l NAA
11 0.7 mg/l BA + 0.5 mg/l NAA

[Tpu cvorBeTHUTE 11 Bapuanta xpanutennu cpeau 3a P. halleri n P. slaviankae

Osixa ompeneneHn — MopdomeTpuyHu Tmokazarenu (Pdurypa 6), KOJIMUECTBO Ha
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AU

xynopodwrante murmentu (chl a/b) u Bropuuam metabonuTtu ¢ (GeHOTHA CTPYKTypa
(durypa 7).

B ocnoBHata MS xpanuTenHa cpega 0e3 BB3JAECHCTBUETO Ha PACTEKHUTE
perynaTopy, CbhIbPKAHUETO HA aHTOI[MAHUTE, KakTO H oOumure G(EHOTHU U
(bIaBOHOUIHU CHEUHEHHMS, ca 3HAYUTEIHO MO-BUCOKU TIpu P. halleri w P. montana, B
cpaBHeHHME ¢ YycraHoBeHute npu P. slaviankae (Ourypu 4 wu 5-a). Coeuure
CHOTHOIIICHUSI ce HaOMIoJaBaT W Mpu npubaBsHeTo HA BA xbM XpanuTenHaTa cpeaa

(Bapuant HP2) (Ourypu 4 u 5-b).

151 154 154
;
a ! b C
104 104 [ 10+
2 I D
< 1 < [
5 f 5 1 5 :
0 . — , oH—, : , o , ,
P. slaviankae P. halleri P. montana P.daviankae P.hdlei  P. montana P. slaviankae P. halleri P. montana

PactvrereH B

®urypa 4. Bnusnue Ha BA u IBA B cbcTaBa Ha XpaHUTEJIHATA CPENA, BBPXY ChABPKAHUETO HA
oOIIM aHTOLIMAHU B YCJIOBUS HA UK gumpo KynTuBupane npu P. slaviankae, P. halleri u P. montana B
MS (a), HP2 (b) u HP3 (c) xpanurenna cpena. Coovporcanuemo Ha odwume aHmoyuaHu e uspaseHo 8

omuocumennu eounuyu AU = Aszs/gDW.

bewre ycranoBeHo, ue cien qo0OaBsHeTo Ha aykcuH + CK kbM XpaHuTenHaTa
cpena, (Bapuant HP3), kato usno He ce HaOMIOJaBAT 3HAUUTEITHU PATHUUASL MEXKTY
TPUTE W3CIEABAaHM BHAA [0 OTHOIICHHWE HA KOJIMYECTBOTO Ha (EHOIUTE H
¢dnaBonouaute (Purypa 5-c), KaTo €AMHCTBEHO KOJUYECTBATa HAa aHTOLMAHUTE Tpu P.
slaviankae ca 3aBuIIeHN B CpaBHEHHUE C OCTaHaIUTe 1Ba Buaa (Purypa 4-c).

[Ipu cpaBHsiBaHe Ha OOLIUTE KOJIWYECTBA Ha (PIIABOHOMIUTE TPHU PA3TUIHUTE
BapUAHTU XPAaHUTEIHU CPeIu 3a BCekH aazieH Bun (durypa 5-a, b u c), ce BIxKIa, 4e
npu P. halleri v P. slaviankae ce nabnto/1aBa TOHUKEHNUE HA TEXHUTE KOJIMYECTBA MPHU
BapUAHTUTE XpaHUTENIHU cpenu ¢ fodaBka Ha BA (HP2), B cpaBHEeHHE ¢ KOHTPOJIHUTE,
MS u ¢ HP3 Bapuantu xpanurenuu cpeau. HaGmonaBanure pa3ianuus He ca 3HAUUMHU

3a P. montana.
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deHonu [mg/100gDW]

deHonu [mg/100gDW]

[ IdeHonu
ad [ dnasoHonau

o
O

O T T T
P. slaviankaeP. halleri P. montana XpaHHUTe/Ha Cpeja.

PactuteneH Bupg

Bb3 ocHOBa Ha mMPOBEAECHOTO KOJWYECTBEHO OMPENCISHE Ha TUIACTUIHUTE
nurMeHTH (chotHomeHue chl a/b) (durypa 5-a, b u ¢), ca yCTaHOBEHU W CJICAHHUTE
3aBHCHUMOCTH:

- Cworaomenuetro chl a/b 3a P. slaviankae e wnaii-Bucoko mpu BapuanT HP3.
KakTo Beue Oerie oTOensi3aHO, YCTAHOBEHUTE KOJIMYECTBA HA BTOPUUHUTE METAOOIUTH
nipu P. slaviankae cbi110 ca Hail-BUCOKHU pu BapuanT HP3.

- Ilpu P. halleri ornomenueto chl a/b e Bucoko kakto npu MS, Taka u npu
cpena HP2, xaro He ce HaOm0naBaT 3HAUUMM Pa3IMyUsl 32 TO3U MApPaMEThP MEXKIY
nBara Bapuanta. [lpu P. halleri, KOMTMYECTBOTO HAa AHTOLIMAHUTE € HAW-BUCOKO MpHU
HP2, a penonuure n hnaBOHOUIHM CheTUHEHUS — PU BapuaHT MS.

- IIpu P. montana Bucoko crotHomeHue chl a/b chbio Taka ce Habm0aBa IpU
Bapuantute MS u HP2 6e3 ga uma craTuCTUYECKH 3HAUMMHU pas3nuuus npu Tax. Ilpu
P. montana, xonuyecTBaTa Ha aHTOIMAHUTE W (HEHONMUTE ca HAW-BUCOKM Tpu MS
XpaHHUTENIHA Cpella, JOKATO HM3MEpPEHUTE KOJIMYecTBa (DIABOHOMAM HE IIOKa3BaT

3HAYMMM PA3JInuMsl IPU TPUTE BapUaHTA CPEIU.
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Kakro ce Bmxzaa ot Tabnuua 3, KakTo IpH CaMOCTATEIHOTO JEHCTBHE (BapUaHTU
2 u 3), Taka ¥ npu BUcokaTa KoHreHTparus Ha BA (8, 9, 10 u 11), cboTHOIIEHHETO
FW/DW ce noBumaBa 3Ha4YUTEIHO COpsIMO KOHTposuTe (1), KOeTO € WMHIMKaIus 3a

HATPYNBaHETO Ha MOBEYE BOJIa B paCTUTENIHATA ThKaH oJ Bb3aeiicTBuetro Ha CK.

10/ Q [ | Po3etkun 10
7777 NcTa B poseTka _ ®urypa 6. Bunsnue na
8 E BvcounHa Ha po3eTkaTta 8 ayKCHHH U IUTOKUHUHY
- (CK) BBbpXYy OCHOBHHUTE
6- - = _ 6 MOp(HOMETPUIHH
7 i nokasarenu npu P. halleri
44 4 -4 (a) u P. slaviankae (b),
— g pa3BuBalllu CE UH 6UmMpo.
S 2 % I 2 s
T T T T T T T T T T T T T T T T =
2 1 2 3 4 5 6 7 8 9 10 11 9
=
o Q
4] 3
g s
[ I
Z10 b 1 b0 g
2 : ' >
8- o -8 3
- @

1 -
'3 4 5 6 7 8 9 10 11
BapuaHTuW XxpaHUTENHU cpeau

To3u edekr € ChIPOBOJNEH W CHC 3HAYUTEIHO TMOBHUINABaHE Ha Opos Ha
dbopMupaHHUTE PO3ETKHA M HaMasIBaHE HA BUCOYMHATA UM B CPAaBHEHHE C KOHTPOIHHTE
Bapuantu 0e3 nmobaBenu PP (durypa 6-a u b). Te3u nHabmoneHus ca BaIUIHA U TIPH
JIBaTa W3CIJICJIBAHU BHUJA, KATO MPABH BIEYATICHUE MO-BUCOKATAa YYBCTBUTEITHOCT KHM

TecTyBaHUTE KoHIeHTpauuu Ha PP npu P. slaviankae B cpaBHenue ¢ P. halleri (mo-
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ciiHO u3pa3eHo 3asumieHue Ha FW/DW, yBenmuaBane Ha Oposi Ha ¢opmMupanure

PO3CTKU U ACTIPECUPAHC HAa BUCOUMHATA, B CPABHCHHUC C KOHTPOJIHHUTC BapI/IaHTI/I).

[ ldeHonu
] dbnaBoHonaun

V777 chl alb
10{ g L10 ®durypa 7. BausiHre Ha ayKCUHU

7 I
7] v ] u CK BbpXy CBHABpPKAHHETO Ha
deHonu, GIABOHOMAM W IUIACTHIHU
nurMeHTH (cpoTHOIIEHUe chl a/b) mpu

4_- _ 4 P. halleri (a) n P. slaviankae (b).

1723 4 5 6 7 8 9 10 11

deHonm [mg/100mgDW]
dnasoHonan [mg/gDW]
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81 7 om [
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7
6lp 7 D3 = 7 L6
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L el

1 2 3 4 5 6 7 8 9 10 1
BapuaHTu xpaHuTenHu cpegu

beme ycraHoBeHo, We A00aBSHETO Ha AyKCHMH B TO-BHUCOKATa KOHIICHTPAIIHS
(0.5mg/1 He3aBUCUMO OT BHIa MY ), HAMAJIIBa OBOJHABAHETO Ha (POPMHUPAHUTE PO3ETKHU,
KaTo TO3H €eKT € Mo-A00pe u3pa3eH Npu HUCKUTE KoHIleHTpauun Ha BA (Tabnuma 3).
W npu nBara pacTuTenHU BUIA, OpOoAT Ha (OPMUpPAHUTE JIUCTA B PO3ETKA € 3aBUIIECH
pu KoHTporHUs BapuaHT 6e3 PP (1), kakro u ipu 0,2mg/l BA (2), a 3a P. slaviankae n
npu 0,2mg/l BA ¢ nob6assue Ha 0,1mg/l u 0,5mg/l IBA (Bapuantu 4 u 6). [Ipu P.
slaviankae npaBu BHeyaTICHUE, LAJIOCTHO MO-MAJKHUAT OpOil MCTa B €JHA PO3ETKA B

cpaBHeHue ¢ P. halleri (Ourypa 6-a u b).
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Tabmuma

3. CrorHomenne FW/DW mnpu emunHamecerTe BapuaHTa XPAaHUTETHH CPEIU C

koMOuHanus ot PP npu kynTypa ot Hamzemuu yactu Ha P. halleri v P. slaviankae.

Bapuant xpanurensa cpena P. halleri P. slaviankae
[FW/DW] [FW/DW]
1 -MS 6.67 (£0.55) 6.12 (+0.33)
2 —-MS + 0.2 mg/l BA 10.63 (£0.02) 12.44 (+0.67)
3 - MS +0,7 mg/l BA 10.81 (+£0.05) 17.68 (+1.02)
4 - MS +0,2mg/l BA + 0,1mg/l IBA 7.91 (+.44) 12.8 (£0.18)
5- MS +0,2mg/l BA + 0,5mg/l IBA 7.75 (£0.11) 13.35 (+£.033)
6 - MS + 0,2mg/l BA + 0,1mg/l NAA 8.01 (x0.4) 13.14 (+0.94)
7- MS +0,2mg/l BA + 0,5mg/l NAA 8.88 (+0.31) 11.65 (£0.8)
8 - MS + 0,7 mg/l BA + 0,Img/l IBA 12.91 (+£0.73) 19.04 (+0.88)

9 - MS + 0,7mg/l BA + 0,5mg/l IBA
10 - MS + 0,7 mg/l BA + 0,1mg/l NAA
11 - MS +0,7mg/l BA + 0,5mg/l NAA

11.76 (+2.05)
15.1 (£0.56)
12.68 (£0.44)

15.25 (+1.14)
17.12 (£0.15)
19.35 (£0.98)

Bb3 ocHOBa Ha yCTaHOBEHOTO TMOBHUIIEHO KOJMYECTBEHOTO ChAbpPKAHUE Ha
BTOPUYHU META0OJUTU C (PeHOJHA CTPYKTypa, Osixa moaOpaHu CIECIHUTE BapHAHTH
XPaHUTETTHU CPEJIU:

3asuwena npooykyus Ha gheHonu u GrasoHouoHu cvedunenus npu P. halleri:

- 0,2mg/l BA + 0,1 IBA (4)
-0,2mg/l BA + 0,5mg/l NAA (7)
-0,7mg/l BA + 0,1mg/l NAA (8)
3asuwena npodykyus Ha genonnu u grasonoudnu cveournenus npu P. slaviankae:
—0,7mg/l BA (3)
—0,7mg/l BA + 0,1 mg/l NAA (10)
—0,7mg/1 BA + 0,5 mg/l NAA (11)

Bv3 ocHoBa Ha IMPOBCACHUTC CKCIICPUMCHTH, HAIIPABCHUTC Pa3ChKIACHUA
OTHOCHO KOJHMYCCTBATA Ha INIACTUAHUTC IMHIMCHTU H IIOJIYYCHUTC PpE3YyJITaTU II0
OTHOHICHHUC Ha KOJIHMYCCTBCHOTO CbABbPKAHUC Ha (1)€HOJ'IHI/I n q)HaBOHOI/II[HI/I

CbCAMHCHMUA, O1xa Moriau Jda CC HAIIPaBAT CICAHUTC U3BOAU:
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» [lpu u3cnenBanuTe B HacTOsAmATa paboTa BTOPUYHH METAOOIUTH C (hEHOTHA
CTPYKTYpa, 3a IPOyYEHUTE OT HAaC BUIOBE OT poA Pulsatilla, OTTOBOPBT Ha BIUSHUETO
Ha PACTe)KHUTE PETYIATOPH € BUAOBO-CIICIIU(DUUCH;

* [Ipu BapuaHTHTE C TOBHUIICHO CHIbP)KAHWE HA AHTOIMAHU NpU P. montana n
dbeHonHu 1 GIABOHOUIHU CheAMHEHUs pu P. slaviankae ce Habnr0aBa U MOBUIIICHUE
Ha chl a/b.

 Ilpu P. slaviankae, BapmaHTHUTE C BHCOKO CbhIbpKaHHE Ha (EHOIU W
b1aBOHOUIM KOpEIUPAT ¢ BHUCOK PA3MHOKUTEICH WHIACKC, HUCHK Opoit (hopmMupanu
JUCTHYU PO3ETKU U MOTHUCHAT PAcTeX Ha BHCOYMHA. V3HEHaABaIo, Mpu TE€3W BapUaHTH
CBIII0 TaKa MMa U 3aBUILIEHO choTHOIIIEHHE FW/DW.

 Ilpu P. halleri, KOMTU4ECTBEHOTO ChAbpPKaHHE Ha (DeHOJU U (IAaBOHOUIH,
KaKkTO U MOPGOMETPUYHUTE OEJIe3U CE BIHSAT B MO-HUCKA CTENEH OT BH3CHCTBUETO HA
pacTeXHUTE perynaropu (crope MOJYyYeHHTE OT HAC CTOMHOCTH B PaMKHUTE Ha
rpemkara Ha u3MepBaneTo). KonndecTBata Ha cuHTe3upanuTe GeHoIn U (IIaBOHOUIU
B IIO-TOJIIMa CTEeNeH KopenupaT ¢ oTHomeHuero FW/DW, karo 3a pasmuka ot P.
slaviankae, ipu P. halleri 3aBUIIEHOTO CHAbPKAHUE HA ChEAMHEHUATA C (PeHOJIHA
CTPYKTYpa KOpEIupa ChC 3aBUIIIABAHE HA CTOMHOCTUTE HA DW.

Bucokute croiiHOCTH Ha choTHOIIEHHETO chl a/b rpu HAKOM OT pasriaexaaHuTe OT
HAC BapHaHTH XPAHUTEIHU CPEAW TOBOPAT SICHO 3a MO-fo0paTa MPUCIIOCOOMMOCT Ha
pacTeHUETO KbM UM 6umpo YCJOBHSATAa Ha XpaHUTENHaTa cpena. bu mormo ga ce
MIPEAIOIO0KH, Ye TIPU TaKUBA YCJIOBHS JIOTUYHO CHIIECCTBYBAT M MPEANIOCTABKH 3a I0-
eeKTUBHOTO MpOoTHUYaHe Ha (PoTOCMHTE3aTa U HaOaBsIHE HAa BBIVIEPOJ, B JOMBIHCHHEC
KbM €K30T€HHO NpubaBeHaTa B cpejata 3axaposa (Danova et al. 2009a).

be3 mnpoBexxmaHeTo W Ha JIONBIHWTEIHUA W3CICIBAHMS BBPXY peajHaTa
edeKTUBHOCT Ha (POTOCHUHTE3Ta UK Gumpo obaye, MOJMydeHaTa OT HAC MOJIOKHUTEIIHA
3aBUCUMOCT MEX]y KOJIMYECTBEHOTO ChAbpPXKAHUE HA BTOPUYHUTE METAOOJIHUTH H
cboTHOIEeHueTo chl a/b mpu HAKOM OT BapUaHTUTE XPAHUTEIHU CPEI, Ha TO3M eTall
Ou MoOrJia eIUHCTBEHO XMIIOTETUYHO Jla C€ pasriexkaa KaTo MpPU3HaK Ha Mo-jo0para

IPUCIOCOOMMOCT HAa pACTEHUATa W HAJUYMETO HA ONTUMAIHHUTE (PU3UOJIOTHYHU
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YCJIOBUA, TTO3BOJIABAIIN HO—e(l)eKTI/IBHOTO MMPpOTUYaHC HAa BTOPUYHUSA MeTa00JIM3bM B

KyJTypa.

3. KoauuecTBeHo omnpejesisiHe Ha ¢enonu/paaBononau "
XUNEPUUVH/TIICEBAOXUIIEPUIIMH B Haa3eMHu dYactu ot H. rumeliacum, H.
tetrapterum v H. calycinum ot Haxoauuero.

KonuuecTtBara Ha BTOPUYHHUTE METAOOIUTH B MPOOUTE OT AuBOpacTsamure H.

rumeliacum, H. tetrapterum v H. calycinum ca npencraBenu Ha @urypa 8- A, B, C.

A 1504 B
= 750 7 2
o \g 100+
g 500 =
— =)
E 1 3 50
S 2501 % 5 ;
8 2
0 8 0 :
, , ; 0\*& @@ &
& & S S N &
@ & > & N NS
\ > & X <&@
& & » © ® R
@,‘& \é}' (S} *2” «2\
C Hyp
0.25 - A psHyp Qurypa 8. OOmO KOIUYECTBO
— = Ee=totHyp
= 0.201 - genomu  (A), ¢nasonounu (B) wu
(2]
£ 0.15- Z xuneputud  (Hyp), mnceBnoxunepunvx
= T
% 0.10 4 (psHyp) u o6mu xunepuuunu (totHyp)
Qo
:%’ 0.05 A . (C) B pacrureneH marepuan  OT
0.00 , , €CTCTBEHOTO HAXOJUILE HA TPUTE BUAA OT
S S
& ¢ Hyperi C
& N pon  Hypericum. BAbPKAHUETO Ha
& N
Q\}" & i XUIEPUIMHY € onpeeneno upe3 HPLC

YcranoBeHo e, 4e JokaTo npu auBopactamute H. tetrapterum v H. rumeliacum,
KoJInyecTBaTa Ha oOmuTe peHosHn U (PIaBOHOUJIHU CHEAUHEHUS Ca ChbU3MEPUMHU, TO
MpU XUIEPULIMH Henpoayuupamus H. calycinum, TEXHUTE CTOMHOCTU Ca 3HAYUTEIIHO

no-sucoku.  [lpaBu  BmeyariieHue  BUCOKOTO  cboTHomenwe  (1.06)  Ha
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XUTICPUIIH/TICEBIOXUTICPUIINH, KaKTO W IPIJIOCTHO TI0-BHCOKOTO KOJIMYECTBO Ha
xunepuiinaa (0.119mg/gDW) npu npobute ot Haxoaumieto Ha H. rumeliacum B
cpaBuenue ¢ H. tetrapterum (cporBetHO Hyp/psHyp = 0.31 Hyp = 0.049mg/gDW).

B pesynrar Ha mpoBeneHOTO M3CIEBaHE Ce MOTBBPKIABAT TEOPUUTE U HA JAPYTH
aBTOPH 3a BUCOKHSI OMOCHHTETUYEH KamlallUTeT Ha BUAOBETE OT ceKius Drosocarpium
(kbM KOSITO mpuHamnexu H. rumeliacum) 1O OTHOIICHHWE HA XWUMNCPUIIUH U
TICeBJIOXHUIICPUIIMH, TTOPaIyd KOETO TOM Oere moadpaH KaTo IMOIXOJSII OOCKT 3a IT0-
HaTaTh4YHA OMOTEXHOJIOTHYHA pa3pab0OTKa U EKCIIEPUMEHTH 10 KPUOTIPE3EPBAIIHS C TSI

KOHCCpBAaUsA Ha BUCOKOIIPOAYKTUBHU JIMHUU UH 8UNIPDO.

4. Bausinne Ha BUTAMMHHUS cbCTaB BbpXY H. rumeliacum, H. tetrapterum n
H. calycinum un eumpo

W3cnensanu ca HaTpynBaHETO Ha OMomaca, MOP(HOMETPUUHHUTE XapaKTEPUCTUKH,
KOJMYECTBOTO HA IUJIACTUIHUTE MUTMEHTH, MAJIOHIUAICXU] U BOJIOPOJCH TIEPOKCU U
KOJIMYECTBEHOTO ChAbpKaHHE Ha dbenonu/praBoHOU TN u
XUTICPULIMH/TICBEJOXUTICPUITMH B JIBA BapyUaHTa XPAHUTEITHHU CPeAr ¢ MOAM(PHUITUPAHE
Ha BUTAMUHHUS ChCTaB. 3a ChCTaB Ha MAKPO- U MUKPOEJIEMEHTUTE Oellle M3Moa3BaHa
ocHoBHaTta (opmyna nmo Murashige u Skoog. CecraBbT Ha cpena RM e 6asupan Ha
Butamuan 1o Gamborg, a CbCTaBBT Ha cpefa MS e 6asupaH Ha BUTaMHUHHaTa GhopmyIia
Ha Murashige u Skoog xpanuTtenna cpeza.

Brusnue na sumamunnus cbcmas 8bpxy uH 8UMpO MYAMUNIUKAUUAMA — KAKTO CE

BIDKIA OT Tabnuia 4, pacTeHUsATa OTIVICKIAHN BbPXY XpaHUTETHA Cpe/la C BUTAMHHCH
cberaB Mo Gamborg (Bapumant RM), ce XxapakrepusupaTr C MO-BUCOKa ABJDKUHA Ha
cTp0aTa, B CpaBHEHHE C TE€3U, OTIVICKIAHU B Cpella ChC ChCTaB Ha BUTAMHUHHTE I10
Murashige n Skoog (BapmantT MS). MHTEpecHO € nma ce oTOenexu, 4e OposT Ha
JUCTHUTE JBOWKHM Ha €AMHUIA ABJKMHA Ha CTHOJO0TO (MHAECKC HAa KoMmakTHoCT — IC,
kb1eT0 [C = cpeden Opoul 08otiku aucma / cpeona OvidicuHa Ha cmvoiomo [cm]), Iipu
XpaHUTEIHA cpela BapuaHT MS € BUHArm mNo-BUCOK OTKOJKOTO Ipu cpeaa RM,
MOJICKa3Baliki 3a TEHACHIMS KbM TIpeo0jajaBaHe Ha CThOJEHATa Maca IpU

XpaHUTENHATA Cpella C MO-MHTEH3MBHOTO HATpylBaHe Ha Ouomaca (BapuaHT RM -
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BuTtamMuHu o Gamborg), OKaToO mpu cpenata ¢ AobdaBeHN BUTaMHHU 1O Murashige u
Skoog - mo-BucoKa JUCTHA ILTBTHOCT U IIpeo0iiajjaBaHe HA JUCTHATA ThKaH B o0Iara

eKCTpaKlMOHHA Oruomaca.

Tabmuua 4. MopdomeTpruHu XapakTepUCTUKHU Ha TpUTE BUJA OT pol Hypericum cnen 45 nHu B

JABaTa BapruaHTa XpaHUTCIHU CPCIAU.

Pacturenen CchOTHOIIEHUE  JIbJDKUHA bpoii bpoii Nunexc Ha
BUJI/XpaHUTEIIHA FW/DW Ha dbopmupanu dbopmupanu KOMIIaKTHOCT
cpena CTBHOIIOTO aKCWIIapHU JMCTHH (IC)
[cm] Pa3KIOHEHHUS JIBOWKH Ha
Ha eKCIUIaHT cTH0JI0

H. rumeliacum RM 4,8 (+0.16) 2.04 3.29 (+0.3) 3.75 (£0.17) 1.84
(£0.21)

H. rumeliacum MS ~ 5.02 (£0.2) 1.7 (%0.18) 2.35(£0.18) 3.79 (£0.23) 2.24

H. tetrapterum RM ~ 4.71 (£0.15)  5.03 (£0.3)  2.52 (£0.15) 5.47 (£0.21) 1.09

H. tetrapterum MS 497 (£0.12) 4.39(0.3)  2.53 (£0.23) 5.17 (£0.21) 1.18

H. calycinum RM  4.75 (£0.17) 1.42 2 (£0.07) 3.03 (£0.23) 2.13
(£0.19)

H. calycinum MS ~ 4.73 (£0.13) 141 (%0.2)  2.05 (£0.14) 3.51 (£0.25) 2.49

HsanocTHuTe HAOMIOACHUS BbPXY OMHCAHUTE MO-TOpe MapameTpu, MOKa3Bat, ue
no0aBsHETO Ha BUTaMHUHU Mo Gamborg CTUMYIUpA uH 6umpo MYITUILTUKAIUATA, OT
rJieJ{Ha TOYKA Ha IbJDKUHATA U Opos Ha (DOPMHUPAHUTE aKCHIIAPHU PA3KIOHEHUS.

Pacrenusdra, oTrinexaaHu B cpela CbC ChCTaB Ha BUTaMUHUTE 1o Murashige u
Skoog, obaue, ca ca MO-KOMITAKTHU M MPH TIX B ISUIOCTHUSA JOOUB HAa €KCTPAKLIMOHEH
pacTUTENIHUS MaTepual npeodiiaiapa JMCTHATA Maca.

MODCbOM@WlDuLIHu pPAa3iTuvdUA, 06VC]106€HM om MOOM@MMMDGH@WZO HAa 6UMAMUHHUA

cbemag - Ha Tabnuma 5 ca TpeNCcTaBeHW EKCIIEpUMEHTATHUTE JaHHU 3a Opos Ha
2

xunepuiinaoBuTe kJje3n Ha auct (HGN), cpeanara nuctHa mwiony B [mm~] - (LA) u

I'bCTOTATA Ha pa3lpeeicHue Ha xunepunuaoBuTe xie3n (HGD), n3pasena xaro Opoi

2 .
Ha JKJIC3UTC HAa M IIPpHU IIPHUOCHOBHH, CPCAHU KW AIIMKAJIHU JIUCTA Ha H. rumeliacum n
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H. tetrapterum. Ilpu cpaBuennero Ha HGN sicHO ce BMka, 4e ChIIECTBYBA U3pa3eHa
pasiuKa MEeXIy JTUCTaTa, 3aeMallld pa3judHa MO3UIUS BBPXY CTHOJIOTO MpHU JaneHa
munus Hypericum un eumpo (Tabnuna 5). Jlucrara, pa3noyioxkeHUu B MPUOCHOBHUTE
CErMEHTH, ca BUHATU C TIO-HUCHK aOCONIIOTEH OpOoM KJIe3d, B CpaBHEHHUE C MPOOUTE OT

OCTaHAJIUTC JABa THUIIAa CCTMCHTHU.

Tabnuua 5. BnusHMe Ha BHUTaMUHHHS CHCTaB BBPXY Oposi HA XHIIEPHIIMHOBHUTE JXJIE3W HA JIUCT
(HGN), mucthata muiom (LA) u recToTaTa Ha pasnpeneieHue Ha xunepuiuHosute xie3u (HGD) mpu

un gumpo Kynrusupanu H. rumeliacum n H. tetrapterum.

Buo/ IIpunocHoBHM JHcTA JIncra oT cpenHa yacT Ha BpbxHu aucra
¢TH0JI0TO

XpanurenHa
cpeaa

HGN LA HGD HGN LA HGD HGN LA HGD

[mm?] [mm?] [mm?]

H. rumeliacum  7.67 1.48 7.84 16.19 4.45 5.56 12.02 2.26 7.28
RM (#0.52) (£0.21) (#0.72) (+0.65) (x0.41) (%0.5) (£0.72) (£0.29) (£0.62)
H. rumeliacum  6.35 1.49 5.39 13.18 4.03 4.86 12.12 243 52
MS (£0.47) (£0.2)  (£032) (£0.56) (£0.39)  (£0.28) (£0.57) (£0.18) (0.3)
H. tetrapterum  3.34 4.46 1.14 12.66 16.18 0.88 13.75 7.37 2.5
RM (*0.7)  (#0.8)  (£0.23) (*1.5)  (£1.97) (£0.06) (x1.16) (+0.8)  (+0.26)
H. tetrapterum  4.93 6.26 0.98 14.63 23.15 0.72 13.4 8.1 1.91
MS (*0.9)  (20.9)  (£0.9) (x1.45) (¥2.27) (£0.05) (*1.4)  (£0.8)  (*0.17)

[TomyyenuTe mnaHHW 3a Opos HA XWIEPUIIMHOBU JKJIE3HW, CBHINO Taka Osxa
aHAJIM3MPAHU OT IJEJHA TOYKA Ha T'bCTOTA HA Pa3NpPEACIICHUE HA XUIIEPULIUHOBUTE
*xe3u Ha equnuia JuctHa ol (HGD) npu Bceku ot Tunosere JuctHa npoda. Kakro
ce BWXJa OT TabiMilaTa, Mpu aHAIM3UpPaHE Ha TO3WM IMOKa3aTed OT TJieHA TOYKa Ha
6post Ha KIe3UTe HA [mm°], ce BIKIA, 4e CTOMHOCTHTE My Ca BUHATH IO-BHCOKH 3a
cpena Bapuant RM, B cpaBHeHUE C Te3W Mpu MS 3a ChOTBETHHS JTUCTEH CEIMEHT OT

e/IHa CTpaHa, U Mo-BUCOKU Nipu H. rumeliacum B cpaBHeHue ¢ H. tetrapterum ot apyra.
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Konuuecmeo na niacmuonume nuemenmu - or QUIypuTe ce BUXKAA, Y€ OOLIOTO

KOJIMYECTBO MUTMEHTHU Tipu H. tetrapterum w H. calycinum e 3aBUIIEHO CIPSIMO TOBA
npu H. rumeliacum (durypa 9 -A). Hall-BUCOKOTO KOJIMYECTBO MHUIMEHTH MPH
CpaBHEHUETO Ha TpUTE BUAA ce HaOmiomaBa npu H. tetrapterum. Cbllo Taka, MpaBH
BIleUaTyieHue, ue npu H. tetrapterum vu H. calycinum 1O-BHCOKO 00IIO KOJUYECTBO
XJIOPO(HIIHA MUTMEHTH ce HaOI0aBa pu cpena MS, kaTo ToBa CbOTHOLIEHHUE € I10-
n00pe U3sIBEHO IPH ITbPBUS BUJ. ToBa SBICHUE KOpPEIUpa U O MOTJIO JIa c€ OOSCHH C
no-Bucokute croiHoctu Ha IC (mpeobnagaBaHeTo Ha JMCTHATa Maca), HaOJIIogaBaHO
BBB BTOpaTa Cpejia, B CpaBHEHHUE C IbpBaTa, 3a BCEKH OT u3cieaBannuTe Bunose. [Ipu H.
rumeliacum o6ade, pa3nUKUTE B KOJMYecTBaTa Ha (DOTOCHMHTE3UpAIIUTE MUTMEHTH
MEXIy JABETE CPEIU HE ca CTAaTUCTUYCCKW 3HauMMU. [IpaBu BriedatiieHHue, 4 BHIIPEKH
paznuyusTa npu aOCOMIOTHUTE CTOMHOCTH HA KOJMYECTBAaTa Ha (POTOCHHTE3UPAILTUTE
NUTMEHTH, aHAJIM3UpaHuTe ChoTHOMICHHUS Ha chl a/b He moka3Bar rosemu paznuuus (¢

U3KJIIOUEHKE Ha T0-CUJIHO 3aHUKEeHaTa CTOMHOCT 3a H. tetrapterum B cpeaa RM).
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@urypa 9. BnusiHue Ha chCTaBa Ha XpaHUTETHATA CPea BEPXY ChIBbPKAHUETO Ha XJIOPOPUIHI
nurmeHTH - chl a, chl b u chl (a + b) (A) u chorHOmEHME Ha chl a/b (B) npu Tpute n3cnensanu Buga

oT pon Hypericum.
Tps6Ba na ce ordemxu, ue u nipu H. tetrapterum M XUNEPULIMH HETIPOTYITUPAIIIHS
H. calycinum xonuuectBoTO 001IM XJI0poduian u cboTHomeHuero chl a/b (durypa 9-

B) ca 3anmxenu npu cpena RM B cpaBHeHue cbe cpena MS, koeTo € B Kopenanus ¢
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YCTaHOBEHUTE 3aHW)KCHU KOJM4YecTBa Ha (peHONM W (pIaBOHOWIW NPH TE€3H BapUAHTH
(durypa 11-A, B).

ToBa HaOmroieHNE € B ChITIacke U ¢ HAOMIOJaBaHUTE OT HAC 3aBHCHUMOCTH TpHU
ouocunTe3a Ha (eHonu u draBoHounu u chl a/b mpu BumoBere ot poa Pulsatilla.
WNutepecno e nma ce ortbenexu, uye npu H. rumeliacum, OTHOUICHHETO €
MPOTUBOIOJIOXKHO CIPSIMO APYTUTE JBa BHJA — MO-BUCOKOTO ChoTHOIIeHHEe Ha chl a/b
ce HaOmogaBa B cpena RM — B Kopenamus ChbC CHIIHO 3aBUIICHUTE KOJIMYECTBA Ha

XUIICPULIWH U IICCBAOXUIICPHULIMH TP TO3HU BAPHUAHT, KAKTO € AUCKYTHUPAHO I1O-0TY.

Manonouandexud u 6000podeH nepoxcud - MOIYUYEHUTE OT HAC EKCIIEPUMEHTAIHU

pe3ydTaTd IO OTHOUIEHHME Ha KOJWYECTBOTO HA MAJOHIUAIAECXUJ M BOJOPOIAECH
IIEPOKCH]T 3a TPUTE BUIA uH eumpo ca npexncraseHn Ha @urypa 10. Kakro ce Bmxkna,
CTOMHOCTUTE Ha TE3M JBa MOKa3aTels ca 3HaYUTENHO 3aBUlleHU nipu H. rumeliacum, B

CPaBHEHHUE C IPYTUTE JIBA BUJA.
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®durypa 10.BnusHre Ha BATAMUHHUS ChCTaB BHPXY ChABPKAHUETO Ha MaJIOHaUANAEeXu (A) u

BopopoaeH nepokcua (B) npu H. rumeliacum, H. tetrapterum v H. calycinum B un gumpo ycnoBusl.

Hemo IMOBCYC, IIPU TO3U BUA pa3jiMKaTa MCXKAY ABCTC CPCAN € 3HAYUTCIIHO II0-

rojisiMa OTKOJIKOTO MpH ApyruTe aBa Buaa. [lpaBu Brneuatienue, ue npu H. rumeliacum
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u H. tetrapterum, 3aBUIIEHUTE HUBA HA MAJOHAUAIIAEXUJ U BOIOPOJECH IMEPOKCHUL

KOpeJIMpaT ¢ MO-UHTEH3UBHOTO (popMupaHe Ha Ouomaca.

Konuuecmeeno cvovporcanue na gpenonu u paragonoudu - CpaBHEHUETO HA OOIIOTO

KOJMYECTBO (PEHOJHU MU (PIIABOHOUIHU CHEAUHEHUS UH GUMpPO 3a JIBaTa BapHaHTa
XpaHUTEIHU Cped MOKa3Ba, ue W Mpu Tpute Buaa Hypericum, BbIPEKHU, Y€ BapUAHT
RM (Butamunu mo Gamborg) cTtumynupa ux eumpo MYJITUILTUKAIMATA, TOBA €
CBBP3aHO C MOHMKEHUE Ha 00IIOTO KOJMUeCTBO u3cieaBanu metadonutu (durypa 11).
bu Moro 1a ce npeanonoxku, ye 3aBUIICHUTE KOJIU4YecTBa Ha (DeHOIU U (PIaBOHOUAM B
cpena MS ce nBmpKaT Ha 3aBUIICHHETO Ha JIMCTHaTa maca B OOILIOTO KOJUYECTBO
EKCTaKIIMOHHA OMomaca MpH TO3U BapUaHT, CIPsIMO 3aBUILIEHATa CThOJIEHaTa Maca Mpu
BapuanT RM. ToBa mnpenmnonoxkeHue OuW MOIJIO J1a C€ HampaBd BH3 OCHOBAa Ha
croitHoctuTe Ha IC 3a nBara BapuanTta xpanutenuu cpeau (Tabmuua 4), KOUTO U TIPH
TpUTE M3cieaBaHu Buaa Hypericum mnoka3BaT (OPMUPAHETO Ha MO-COUTH CTHONA MpH

nobaBka Ha BuTamMuHu 1o Murashige u Skoog.

A 50- B 7
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Qdurypa 11. BiusiHue Ha cbcTaBa Ha XpaHHWTEIHATa Cpela BBPXY ChABPKAHUETO HA 00U
denonu (A) u dnaBonounu (B) npu pacrenuss H. rumeliacum, H. tetrapterum w H. calycinum,

pa3BuBaliu CC uH sumpo.
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Konuuecmeseno C'ba'bl?JfCCZHue HA Xunepuuyurn u nceedoxunepuuuﬂ

beie ycranoBeHo, ye moBnusiBaHeTO Ha KonuuectBara Ha Hyp u psHyp ot nBara
BapuaHTa Ha go0aBeHu BuTamuHu (Durypa 12), e B oOpaTHa 3aBUCUMOCT B CpaBHEHHUE
C moJydeHute pesyartatu 3a (penonu u draaBoHouau (durypa 11) - mpu cpema RM
(Butamunu no Gamborg), konudectBata Ha Hyp u psHyp, kakTo U CHOTHOIIEHUETO
Hyp/psHyp ca 3aBumienu u npu 1Bata BUAa B CpaBHEHHE Cbe cpenata MS (BUTaMHUHH

o Murashige u Skoog).

1.6 4 ®durypa 12. Bnusinue Ha
% . H yp BUTAMHUHHUS ChCTaB Ha
S 1.2 = - xpanutenHara cpexa (MS; RM)
Q 7; ~___psH yp BBPXY KOJIMYECTBOTO Ha
?E» 08l — ———=totHyp XUIEPHIMH, TCEBIOXMIEPULUH U
s = O0IM XUMEpPUIMHA B KyJTypa OT
g = HaJ[3EMHHUTE 4acTH Ha  H.
§ 0.41 — rumeliacum wn H. tetrapterum.
c 1 — OnpenensiHETO € M3BBPILEHO upe3
X 0.0 r L ﬁz%% HPLC.
& N & W
Qo@ 0\»@ @‘Q N
& 3 S &
N N &8 <&
S > R >

Bpuwsxa Me.?fC()V Koiuyecmeernomo debpafcauue HA xunepuuun/nceec)oxunepuuuu

uzcecmomama HA pasnpedeﬂeﬂue HAa Xxunepuuurnosume stcie3u

ExcniepuMenTamHuTe pe3yiTaTd MoKa3axa, 4e I'bCTOTaTa Ha XHUIICPUIIMHOBUTE
JKJIe3U, U3pa3eHa Kato Opoii xie3u Ha eauHuna jguctHa mwiom (HGD = HGN/mmz), 3a
pasnuka oT abCONMIOTHUSL OpOM Ha KJIE3UTE Ha JIUCT € TSCHO CBbp3aHa C MU3MEPEHUTE
konnuectBa Ha Hyp/psHyp nipu cpaBHsiBaHe Ha Haj3eMHUTE YyacTu Ha H. rumeliacum n
H. tetrapterum, xynTUBUpaHU B JIBaTa BapuaHTa Ha XPaHUTEIHU CPEIIU, a TaKa ChILO U
IIpU CaMOTO CpaBHSABaHE MEXIy JBaTa pa3nuyHu Buja (Tabmuma 5 u Gurypa 12). Eto
3amo HGD Moxe edexkTuBHO na ce M3MoJi3Ba KaTo Obp3 MTUArHOCTUYEH MapKep MpH
NpeABApUTEIHUTE €Tald Ha ONTUMU3UpAHE Ha pa3JIMYHUTE MapamMeTpud Ha
KyJITUBUPAHE TMPU CEJNCKIUATa HAa BUCOKOMPOIAYKTUBHU JMHUU IO OTHOIICHUE Ha

XMUIIEPULIMHA, IIPU KOHTPOJIMPAHU YCIOBUS uH eumpo. ChIIO Taka, BaXXKHO € Ja ce
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ChOMpAT JIMUCTHU MOPOOM OT OMNPENEICHU CETMEHTH OT CTHOJ0TO (IPUOCHOBEH,
MEXIWMHEH U anuKalieH) 3a J1a C€ OTYMTAT M aHaJU3UpaT pe3yJTaTUTE OT JIUCTa MpPH
chilara (ha3a Ha OHTOreHe3aTa.

HabmroaBanuTe TEHASHIMM Ca BAJIWIHU U IPU TPUTE U3CIEIBAHU BUAA, KOETO
rOBOpPHU MO-CKOPO 3a POJOBA, a HE 3a BUAOBA CIEUU(PUUYHOCT HA TOBJIUSBAHETO HA
pacTexa ux eumpo IpU MOIU(DHUIMPAHETO HA BUTAMUHHMS ChCTAB IIPHU M3CIECABAHUTE
BUJIOBE OT pon Hypericum. ETO 3210, MOJXy4YEHUTE pe3yJTaTH ca C INPAKTUYECKO
3HAYEHHUE MPU aHAIU3UPAHETO HA MOBEACHUETO HA MPEACTABUTENNUTE OT po Hypericum
UM 6UMpPO W 3a ONITUMHU3UPAHE HA IPOIYKUHUATa HA BTOPUYHU META0OJIUTHU U NIPU APYTH
BUJIOBE OT PoJia.

NHTepecHOTO m0pH HalUTE pe3yJTaTd OT CPaBHSABAHETO HA XUIIEPULIMH
“BHCOKONPOTYKTUBEH ", XUIIEPULIUH “HUCKONPOTYKTUBEH 51 XUIIEPULIMH
HEMpoaylupall Buj €, 4e chabpkaHnuero Ha MDA u H,O, cunHo kopemupar c
OPOAYLMPAHUTE KOJIMYECTBA HA XUIICPUILIMH/TICEBIOXUIIEPUIINH, JOKATO KOJIWYECTBAaTa
Ha uU3MepeHuTe (peHonu u (GpraBoOHOUIM OUYEBUIHO HE MOBJIMSBAT TE3U MOKA3aTENIU UH
8UMPO.

5. BausiHue HA pacTe:KHUTE PeryJaaTopu BbPXY UH 6UMPO pereHepauusaTa u
KOJIMYEeCTBOTO HA BTOPUYHHU MeTadouTu npu H. rumeliacum

bemre ycranoBeno, ye NAA (tectyBana B konnentpanuu ot 0,1 1o 1mg/l) oxassa
MHXUOUpAIO JIeHCTBUE BBPXY pacTexa Ha H. rumeliacum um 6umpo, Karo JOpU U B
Huckure koHueHtpauuu (0,1 — 0,3 mg/l) ce HabnrogaBaxa caMo €IMHUYHU CIy4Yau OT
3JI0)KEHUTE EKCIJIAHTH, NPU KOUTO CE€ MHAYLHMPAT aKCWJIAPHU PA3KIOHEHHs, KaTo
BUHArd B OCHOBAaTa Ha 3aJI0KEHUTE EKCIUIAHTU ce reHepupa u kaiyc. /[obaBsHeTo Ha
OeH3WJIaICHUH B XpaHUTeNHaTa cpena (TectyBaH B KoHueHTpauuu ot 0,1 mo 1mg/l)
BOJM /10 CUJIHO NIOBUIIABAHE HA MYJITUIUIMKALMOHHUS KalalUTET UH UMpPO - U3PA3EHO
B TEHEpUpaHEe Ha TOJsIM OpoM akcuUiIapHHM pas3kiIoHeHus (10 Haa 35 Ha EKCIUIaHT).
HabmonaBanusT epexT ChIlo Taka € ChYeTaH M ChC CHIIHO M3PA3€HOTO HATPYIIBaHE HA
BOJla B pAcCTUTEIHATA THKaH W TE€HEPUPAHE HAa KajdyC B OCHOBAaTa Ha 3aJI0)KECHUTE

exkcruianTi. Hemo noseue, n1opu U c1ab0TO MOBUIIABAHETO HA KOHIIEHTpalusaTa Ha BA
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Haa 0,2 mg/l Bogm o 3acwiBaHe Ha KalycoreHe3a B OCHOBaTa Ha 3aJI0KCHHUTE
EKCILJIaHTH.

bewe ycranoseno, ue npu H. rumeliacum unm 6umpo, KaKTO HUCKUTE, Taka U
BUCOKUTE KOHIIEHTpanuu Ha BA B XpaHuTenHaTa cpeia HamalsiBaT IOBEYE OT
JIBYKPaTHO ChABPKAHUETO Ha (EHOJHM ChEIUHEHHS B HAJ3EMHUTE 4YacTH,

KyJITUBUPaHU B CbOTBETHUTE BApUAHTU XpaHUTEIHU cpenn (Purypa 13).

@urypa 13. Bausnue Ha BA BBpXY
200 .

= ] KOJIMYECTBOTO Ha (beHonHn
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BapunaHTu xpaHuUuTenHu cpenmn

6. MH3yuaBane Ha MOP(}OreHHUs] KANANUTET UH 6UMPO HA EKCILUIAHTH OT
H. rumeliacum noja Bb31eiCTBHE HA PACTEKHU PeryJjaTopu.

Pasrneganu ca oOuo 16 BapuanTa ekcruiant/cpena. B derupu BapuanTa
xpaautennu cpean: I (1mg/1 2,4-D), 11 (1mg/l NAA), III (Img/l BA) u IV (1 mg/l BA
+ 0.Img/l NAA) ca TtectyBanu 4 Tuma ekcrjaHta 1- (ImcTHa meTypa), 2
(MexayBb3nue), 3 (cTH0IEH Bb3en) U 4 (KOPEHOB EKCIUIAHT).

Mop¢oreHHusT OTTOBOp Ha eKCIUlaHTuTe Oemie otdereH cien 45 m 60 guu OT
TAXHOTO 3aynaraHe. Hamurte HaOmoAeHWs TmOKa3axa, Y€ ayKCUHBT, J00aBeH B
xpanutenHaTa cpena (kakro 2,4-D, taka u NAA — cpeau I u 1) Bogu no popmupanero
Ha CTeM(PUIHN YEPBEHUKABH TJIOOYJIApHHU CTPYKTYPH HA BCUYKU BUOBE €KCIUIAHTHU C
U3KJIIOYEHUE Ha KOPEHOBHUTE PE3HUIIM, TIPU KOUTO IMO-YECTO CE MPOsIBSBA HEKPO3a, U
MHOTO PSJAKO €AMHCTBEHO KalyC TMpu cpeautre ¢ J00aBeH ayKCHH, U Ha
MEXIYBB3JIHATa, MPU KOUTO UYEPBEHHUTE TIJIO0YyJIapHU CTPYKTYpHU ce€ HaOIomaBaT

€MHCTBEHO Npu xpaHutTenaHarta cpega ¢ NAA (II).
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[To-HatarpiiHUTe HAONIOACHUS Ha EKCIUIAHTUTE BbpXYy cpena Il mokazaxa
npoaudepanus Ha KaJlyc MO OTpsi3aHaTa MOBBPXHOCT (IIPU MEXAYBbBINIHATA), WIH 1O
MPOTEKEHUE Ha LIeNIUs eKCIUIaHT (KOPEHOBH PE3HUIIM) U MHOTO PAJIKO IudepeHunanus
Ha HAJ[3€MHHU YacTu Npu cThosnenute Bb3iau. Camoctostenno (1) nnu B komOnHanus ¢
NAA (IV), BA Boau 10 dopmupaHero Ha Kajlyc ¢ MOP(OreHeH MOTEHIHUAT MNpPH
BCHUKUTE YETHUPU THUMA EKCIJIAaHTH, KaKTO M 110 (popmupaHeTo HAa (UHH KOPEHOBU
BJIACUHKHU MPU MEKIYBB3JIOBUTE U BH3JIOBU €KCIUIAHTU. XUIEPULIMHOBUTE KJIE3U Osixa
SCHO BUAMMHU I10 Kpaullara Ha JudepeHurpanmre ce JIMCcTa U JOpyu B camara KajlyCcHa
ThKaH. KakTo B III, Taka u B [V BapuaHT XpaHUTEIHU Cpeu ce HA0JIt01aBa MHTEH3UBHA
npoaudepaus Ha HaA 10 cTb01a OT €KCIUIAaHT U OT YETUPUTE TUIIA KCIUIaHTH, KaTo B
cpena IV (Img/l BA + 0.1lmg/l NAA) e ycTaHOBEH KaTo IsUIO IO-MHTEH3UBEH
KaJIyCOT'€HE3.

Buszyannoro Habito/ieHre Ha pereHeprupaHuTe CTPYKTYPH MOKa3a HaJTuYue KaKTo
Ha COMaTHM4eH eMOpHOreHe3, Taka U Ha HWHAMPEKTEH OPraHOreHEe3 4Ype3 Kalyc.
AHanu3bT Ha XMCTOJOTMYHU IPEPE3U, M3BBPIIEH KAaTO 4YacT OT TOBA HU3CIEBAaHE,
NOTBBPJIM HAJIMYMETO KAKTO Ha €MOpHUOMIU, Taka M Ha MEPUCTEMOUIN NPU TE3U
BApUAHTU XpaHUTEIHW cpenu. Hammre HaOmrofeHUs TokKaszaxa, 4e IMpU BapHaHTa
XpaHutenHa cpena ¢ BA, perenepauuara ce OCBIIECTBSABA MPEAUMHO 4Ype3
MEpPHUCTEMOHUIN, U TIO PSAKO ce HaOmonaBa (GopMHpaHETO HAa COMATUYHH emOpua,
nokaro mpu kKoMOuHamusaTa Ha BA m NAA ce cpemar KakTo eMOpPHOWIHN, Taka U
MEPHUCTEMOU/IN.

Cnen moctaBsiHe Ha GOPMUPAHUTE CTPYKTYPH B OCHOBHA MS XpaHuTenHa cpena,
0e3 100aBSHETO Ha PACTEKHU PEryjiaTopu, B paMKHUTE Ha €IWH macax oT 45 aHu,
HaJ[36MHU 4acTu 0sixa pereHepupanu ot Bapuantu Il 4 u IV, 4.

N360pbT Ha mOAXOA 3a uM eumpo MyATUIUMKauus Ha H. rumeliacum Oeme
cboOpa3eH C IleiTa Ha HacTosIlaTa AMCEepTalus - Ja Ce CEJIEKTUpAT YCIOBUSA 3a
ONTUMATHOTO MYJTHUIUIMLIMpPAaHE HA HAJ3€MHU YacTH, 3a J00MBa Ha BTOPUYHHU
metabomutu.  ETo 3amo, HammTe HaOMIOACHUS 32 LSIOCTHO MO-WUHTEH3UBEH Kalyco-
¥ eMOpHoreHe3 npyu KOMOMHAIMATA ayKCUH + IUTOKMHUH JTOBE0Xa JI0 3aKJIFOUEHUETO,

e I[O6aB$IHeTO CAWHCTBCHO Ha MMTOKWHHH € ITO-TTOAXO/AII0 ITPU H. rumeliacum.
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7. ABycThnajaHo Kyatusupane Ha Hypericum rumeliacum — noaxopn 3a
HATPYNBaHe HA OMoMaca M 3anma3BaHe HA CHHTe3a Ha ¢eHon U QJIABOHOUIM UH
eumpo

ExcniepuMeHTHT Oellle MPOBEIEH € 1€ Jla C€ YCTAHOBU HECTOKHA U e(hEeKTHUBHA
pereHepalioOHHa CUCTEMA 3a UH GUMpPO MYJITUIIMKALMIATA HA HAJ3€MHHU 4acTh Ha H.
rumeliacum. OT HaJ3eMHM 4YacTH Ha pPACTEHUETO, MOJAbPKAaHU B OCHOBHa MS
XpaHHUTENHA cpefia, 0sXxa M30JUPAHU TPU-HOJAIHH CTHOJIEHU eKCIUIaHTH. ExcrimanTuTe
0sixa momabpkanu B cpena ¢ 0,2mg/l BA (MSBA,) cpena 3a 12 cenqmuriu, ciies; KOETO
Osixa TpexBbpJIEHH 3a ome 12 cenMuuu B cpena, 0€3 pPACTeKHU PEryiaTopu
(MS/MSBA,;). KonTpoanute pacteHusi 0s1xa KyJITUBUPAHHU BbPXY cpela 0e3 pacTeXHU

perynaropu (MS) 3a cblius nEpUO OT BpEME.

MOD&OM@WZDM'-!HU XapakmepucmuxKu HA HaO03eMHUme yacmu npu

C)GVCI’I’l’anl]ZHOI’I’lO KyamueupaHe

To3u nmoaxoa 10BeIe 10 3HAUUTEIIHOTO HapacTBaHe Ha (hopMupaHaTa OuomMaca 3a
KpaThbK IIEpUoj OT BpeMe. 3acuiieHOTO (opMupaHe Ha JaTepalHM IBIKH B cpela
MSBA, noBene 1o ¢hopmupaHeTo Ha HaJ 35 akCWIApHU pa3KIOHEHUd 3a 12 ceamuiu
MIPY BCEKU OT MbPBOHAYAIHO 3aJIOKeHUTE eKcrutanTh. Ha Tabnwuima 6 ca mpencraBeHH
HAKOM MOP(HOMETPUYHU XapPaKTECPUCTUKH Ha (POPMHUPAHUTE HAJ3EMHH 4YacTH IpHU
MOAX0/Ia 3a IBYCThIIAIIHO KyJITUBUpaHe. KakTo ce Buka oT TabnuiiaTta, 100aBsIHETO Ha
BA Bomu 10 3HAYWTENHO yBEIMYaBaHE HA CBEXKOTO TETJ0 W Opos HAa (GopmMupaHuTe
aKCWJIAPHM Pa3KJIOHEHHUs, KaKTO M TAXHATa abbkuHA. OT JIpyra crpaHa, KakTo Oerie
JUCKYTHUPAHO M TMO-TOpe, 00aBSHETO Ha IIUTOKUHHWH, JOPU B HUCKA KOHIICHTpaIus
uHIyIMpa GopMUpPaHETO Ha KaJIyC B OCHOBATa HAa €KCILIAHTHTE.

3aBumenuero Ha FW/DW, ¢biio Taka mokasa 1mo-BUCOKOTO BOJHO ChIbP)KaHUE
B pacTHUTeNIHAaTa ThKaH, B cpega MSBA,. Bbipeku, ue nobassiHeto Ha BA noBene 1o
yAbJDKaBaHE Ha MEXTYBB3JIUATA, KaTo (OpMUpaHUTE pa3KiIoHEeHHs B cpena MSBA,
Osixa okono 2.3 mBbTH MO-yIABHKEHHW B CpaBHEHHE € Te3u npu MS, OposT Ha

dbopmupaHuTe ABOWKM JUCTa HA CTHOJIO HE CE pa3inyaBaile 3HAYUTETHO MPHU JBaTa
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BapuaHTa Cpcau. KonuuecTBeHO Ta3u 3aBUCUMOCT C€ n3passgBa C OTYUTAHUA MHICKC Ha

koMnakTHOCT (IC), ynurto dhuzudeckn cMucha 6eiie 00sSCHEH MO-Tope.

Tabmuua 6: MopdoMeTpuyHH XapakTepUCTUKM Ha KyJITypa OT HaJ3eMHH 4acTu Ha H.

rumeliacum B cpena 6e3 PP (MS) u cpena ¢ 0.2mg/l BA (MSBA)).

Xpanutenna  FW/DW JbmxuHa Ha bpoii akcunapuu bpoii nuctHn Nunexc Ha
cpena cTpbrara [cm] Pa3KJIIOHEHUS JIBOWMKH Ha KOMIAKTHOCT
CTHOJIO (IC)
MS 4,96 1,41 3.0 4.3 3.04
(+0,32) (+0,12) (+0.47) (£0,45)
MSBA, 871 3.24 >35 4.57 1.41
(x1,06) (x042) (£3,4) (x0,24)

ToBa HabmroeHHE BOAW 10 W3BOAA, Y€ MS KyITHBUpAHUTE HAA3E€MHU YaCTH
ChAbp)KAT TMOBeYEe JHUCTHA OuoMaca Ha €IUHMIIA Terjio, Jokato npu MSBA,
npeobnanaBa cTbOieHaTa ThKaH. Cien MpexXBBPISIHETO HA TPU-HOAAIHU CTHOJIEHH
excruiant o MSBA, B MS/MSBA, xpanutenHa cpeaa (cpena 0€3 NMUTOKMHUH), CE
eNIMMHUHUPA U (POPMUPAHETO HA KalyC MOKa3BalKW, Y€ HEOJIaronpusTHUAT €PEeKT e
NpEeXoJAeH M He-KyMYJIATUBEH CJieJ] M3KIIOUBAHETO HA PACTEXHUS PETyNIaTop OT
XpaHUTEITHATA Cpeia.

Koauuecmeeno cvovpocanue Ha denonu u daasonouou npu 08yCmbHAIHOMO

Kyamueupdane

JlokaTo M3MEpPEeHOTO KOJWYeCTBO Ha (IaBoOHOUIUTE cien 12 cenMuIm
KyaTuBupaHe B MS xpanurtenna cpena, 6eme 35.46mg/g DW, TO KyaTUBUpaHETO B
MSBA, Boau 10 HamajsBaHe Ha TEXHHUTE KojuuecTtBa 10 14.65mg/g DW. Cnen
npexBbpisine Bbpxy MS/MSBA, (enumuaupane Ha BA oT xpanutennara cpema) ce
Ha0JII01aBa TOCTIEABAIIO 3aBUIIABAaHE HA U3MEPEHOTO KOJUYECTBO Ha (DIIABOHOWIM IO
21.93 mg/g DW. KonuuectBeHuTe pe3yiTatu 3a oOuio (EeHOJHO ChIbpKaHUE Osxa
ananornyau — ot 313.39 mg/g DW B MS xpanutenna cpena, npe3 135.1 mg/g DW B
cpena MSBA,; no nosumienne npu MS/MSBA, - 262.43 mg/g DW.
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Bb3 ocHoBa Ha mpoBeaeHUTE MOPGHOMETPHYHUA HW3MEPBAHUS, TMMOHUKCHUST
OMocHHTETHYEH KamanuTeT Ha H. rumeliacum B cpena ¢ no6aBeH BA, 6u Morsa na ce
oTHajze OT eAHa CTpaHa Ha TBBP/C MHTCH3WBHATA MPpOoMQepanus Ha HAJ3eMHA YacTH U
dbopMupane Ha Kaldyc WIM Ha mpeoOraaaBaiiara cThOlieHa ThKaH B cpena MSBA, B
CpaBHEHHE ChC cpefiaTa 0e3 100aBeH pacTeKeH peryiaaTop — MS.

PazpaboTeHusT u mpemioKeH MOIXOJ 3a ABYCTHIAIHOTO KyJlITHBUpaHe Ha H.
rumeliacum naBa TPEIUMCTBOTO Ha TEXHOJOTHYHATA OMPOCTCHOCT HAa €IHOKPATHUS
nacak Ha HaJ3e€MHH YacTH OT PACTEHHWETO Mpe3 cpefla ¢ HHUCKAa KOHIEHTpAmus Ha

OEH3WJIaICHHH, [TOCJIEIBAHO OT EJIMMUHHUPAHE HA PACTEKHUSI PEryJaTop.

7. Kpuonpe3zepBanusi Ha CTbOJIEHH MEPUCTEMHHM BPbX4eTa HA UH GUMPO
kyarusupan H. rumeliacum.

B Hacrosmara gucepranus ca ONHUCAaHU IbPBUTE EKCHEPUMEHTH IO
KpUoIpe3epBalus Ha OankaHCKUs eHiaeMuueH H. rumeliacum. Ha eKCepuMEHTH 1O
KpuonpesepBaiusi 0sxa MOJI0KEHNU CTHOJICHM MEPUCTEMHHU BPBXYETa OT UH GUMPO
KyntuBupad H. rumeliacum. bsixa npoBeNeHU E€KCIEPUMEHTH IO KpUOIpe3epBaIlus
ype3 BUTpUPUKALMS U 4Ype3 MporpamMupaHo O0aBHO oxpaxknaHe. [IpexynTuBupaHero
Oellie U3BbPIICHO B TeyHa MS xpaHuTenHa cpena ¢ Buramunu no Gamborg + 0.5mg/1
BA (RMBys), ¢ no6aBena ABA nian MaHUTOJ, 32 CHOTBETHUS MEPUOJT OT BPEME, KaKTO
e yka3ano B Tabnuma 7.

Kakto ce Bwxma, mpu MpOBEICHUTE OT HAC IMbPBOHAYAIHU EKCIEPUMEHTH 3a
IpwiaraHe Ha TMPOTOKOJA 33 KPHUONpEe3epBalMsl, YCHEIIHO YCTAHOBEH CJEA
JTBJITOTOAMIIIHA TPOYYBAHUA W TpwiaraHe BbpXy H. perforatum, TpoOUEHTHT Ha

perenepauus npu H. rumeliacum e Bce omie HUCHK (Tabnuma 7).
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Tabmuua 7. BnusHue Ha IpeKyJITUBUPAHETO, KPUOTIPOTEKIUATA U METO/IA HAa 3aMpa3siBaHe TPU
KpUOIIpe3epBallis BBPXY TMpOIEHTa ouenenu pacteHus H. rumeliacum. *(0pot pereHepupaiu

pacTeHuA ClIpAMO IIbPBOHAYAIHO 3aJI0KECHUTE MEPHUCTCMHU prxqua).

YcaoBus Ha Kpuonporexrop Metoa na IIpoueHT onesnenun
NpeKyJITHBHPaHe 3amMpa3siBaHe pacTeHust
0.076 uM ABA, 10 PVS3 BUTpUDUKAITUSL 1.3% (2/154) *
TTHU
0.076 uM ABA, 7 nam PVS3 BUTPHUPUKAIAS 2.2 % (1/45) *
0.076 uM ABA, 3 nan  PVS3 BUTpU(DUKALUSL 1.4% (1/70) *
0.3 M manuton, 7 nau  20% 3axapo3za (w/v), 10% KOHTPOJIHPAHO 0% (0/51) *
riutepora (w/v) u 10% DMSO  6aBHO 3aMpa3siBaHe
(W/v)
0.076uM ABA, 10 20% 3axapo3za (w/v), 10% KOHTPOJIMPAHO 2% (1/50) *
JTHU rimtepon (w/v) u 10% DMSO  6aBHO 3ampa3siBaHe

(W/v)

7.1. XapakTepu3nupaHe Ha pereHepupanu pacrenusi ot H. rumeliacum cnen
chXpaHeHHe B TeUeH a30T npu temmneparypa -196°C.

W3BbpiieHuAT B HacTOsALIaTa pa3paboTKa aHANU3 € MPOBEACH BbPXY UH GUMPO
KyntuBupad H. rumeliacum, pereHepupan cnej oOpaboTkaTta Ha CTHOJIEHU
MEpPUCTEMHU BpbXYETa HA PACTEHUETO MO MPOTOKOJIA 3a KpUOIpe3epBalus upe3 0aBHO
3aMpaszsBaHe, ChbXpaHEHUE B TeueH a3oT (mpu -196°C), pasmpaszsBaHe U IMOCieABaIIa
pereHepanys U MyJITUIUTMLIMPAHE HA KyJATypa OT HAaJ3€MHHU YacTH Ha PEr€HEepUpaHUTE
pacTeHus, NpUOIM3UTEIHO €HA TOJMHA W TIOJIOBMHA Clie]] pa3MpassiBaHe. Ackopoam
nepokcuoasa: AP (EC 1.11.1.11) - ackopOar nepokcuja3HaTa akTUBHOCT € Hal-BHCOKa
IIpU KOHTPOJIHUTE, He3aMpassiBauu U npu 10ABA- npekyntuBupanute pactenus. [lpu
7 ABA-npexkynTUBUPAHUTE PETCHEPAHTU Ta3W aKTHMBHOCT € MO-HUCKA, a Hal-HHUCKA €
npu 3ABA (®urypa 14-D). Kopenanus mMexay HUCKHM CTOMHOCTH Ha BOJOPOJHUST
MEPOKCHJI U 3aBUIIIEHAaTa acCKOpOaT MepOKCUAa3Ha aKTUBHOCT ce 3a0essi3Ba eMHCTBEHO
NpU KOHTPOIHUTE pacteHusd. I nymamuon pedoykmasa: GR (EC 1.6.4.2) - BbIpekH, ue
aKTUBHOCTTAa Ha TJyTaTHOH peIyKTa3aTa € BCE OIle ISJIOCTHO 3aHWKEHAa MpHU
pEreHepupaHuTe PAcTeHHUs] B CPAaBHEHHE C KOHTPOJIUTE, HAl-BUCOKM CTOMHOCTH 3a
AKTMBHOCTTA HA €H3MMAa CE€ OTYMTAT NPU KOHTPOJHUTE U 7ABA NpEeKyITUBUPAHUTE

pactenust (durypa 14-C).
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I'pynu pactenus

Qdurypa 14. XapakTepucTuka Ha PETr€HEPUPAHUTE CJIE KPHUOMPE3EpBALMS PACTEHUS U TEXHUTE
He3aMpa3sBaHU KOHTPOIM: KOIWYECTBO Ha ManoHauangexuga (A), Bomopoanust mnepokcun (B),
riyTaTHoHpenaykrasHata akTuBHOCT (C), ackopOar mepokcupazHaTa akTHBHOCT (D), KoiamuecTBOTO
penyuupan raytatuoH (E), konmuuectBoTo Ha ackopOara (F), KonmmuecTBOTO Ha OKHCIEH TIyTaTHOH
(G), nexunpoackop0Oar (H), karanaznara aktuBHOCT (I), aktuBHOcTTa HA PAL (J) M xonMuecTBara Ha
denonu (K) u pnaBonounu (L). Tpute rpynu 3ampassiBaHu pacTeHus ca npekyiatusupanu B 0.076uM

ABA 3a 3, 7 u 10 nuu (o3HaueHu cboTBETHO Kato 3, 7 u 10 ABA).
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HNHrepecHo € aa ce oTOenexu W TOBA, Y€ NOBHUIIEHATA TIIyTaTHOHPEAYKTa3Ha
aKTUBHOCT NpH BapuaHT 7ABA cbhIIO Taka KOpeJlWpa U C MOHWKEHO KOJUYECTBO Ha
BOJOPOJHUS IEPOKCUA (KaTo Mapkep Ha okcuaaTuBHUAT cTpec) (Purypa 14-B), koero
CBIIIO CE€ OTYMTA MPU KOHTPOIHU U 7ABA-mipekynTUBUpanu pacTeHus. ToBa Ou MOTio
Jla ce MpHeMe KaToO WMHIMKALUs 3a pojisiTa Ha TIyTaTUOH peayKTa3aTa B €H3MMHATa
AHTUOKCUJAHTHA 3alluTa Ha uH eumpo Kyntusupanus H. rumeliacum. Hemo noseue:
KakTo ce Buxaa oT (Purypa 14-1) xamanaznama axmuenocm (ECI1.11.1.6) npu
pEreHepupaHuTe pacTEeHUs € MPUHLUUITHO 3HAYUTEIHO 3aHUKEHA CIPSIMO KOHTPOJIHUTE
pacTeHusi KOeTO € MHJIMKAIMS 3a cJabd0TO Bb3CTAaHOBABAHE HA aKTUBHOCTTA HA TO3HU
AHTUOKCUJAHTEH €H3UM BCIIE/ICTBUE HA KPUO-CTpeECca.

Nutepecho e Jnga ce or0enexud, 4Ye AaHAIOTMYHO HA  3aHMKEHaTa
ackopOaTiepoKcua3Ha aKTUBHOCT, KaTala3HaTa aKTUBHOCT CBINO TakKa € Hal-CHUITHO
3aHmwkeHa npu BapuaHT 3ABA. OcBeH OTYETEHUTE HAN-BUCOKH CTOMHOCTH Ha
TIIyTaTUOH-PEAYKTa3HaTa aKTUBHOCT M oTHOoIIeHne Asc/DehAsc, mpu KOHTpOJIHHUTE H
7ABA mnperpeTvpaHd PEreHEpaHTHU JIMHUM, ChHIIO Taka MpPU TE3U JBE JUHUU CE
Ha0II0/1aBaT U Hal-BUCOKHUTE cTOMHOCTH Ha oTHoleHuero GSH/GSSH (®urypa 14-C
u Tabnuua §). YcraHoBeHHUTE 3aHUKEHU HUBA HA okuciieH rrytatuoH (GSSH), kakTo u
3aBUIICHUTE HHUBAa Ha peayuupanus riytatuoH (GSH), koifTo e mnpoaykr Ha
aKTUBHOCTTAa HA €H3MMa, ca B KOPEJILHsS C OTYETeHaTa 3aBHILEHA aKTUBHOCT Ha
[NIyTaTUOH peAyKTa3aTa M 3aHWKEHUTE HHUBAa Ha BOJOPOJECH IEPOKCUH IpHU
KOHTponHUTE U 7TABA mpeTpeTupanu pacTeHusl.

Haii-Huckure  CTOMHOCTM  HA  TIJIyTATMOH-PENYKTa3HATa  AKTUBHOCT W
otHomenrneTo GSH/GSSH ce nabmogaBar cboTBeTHO npu BapuanTu 3 ABA u 10ABA.

B nonbiaHenue, Hall-HUCKUTE CTOMHOCTM Ha oOTHomieHHETo Asc/DehAsc ce
HaOmomaBa mnipu Bapuantd 10ABA u 3ABA (Tabmuma 8). Kakto Beue Oere
orOenszano npu BapuaHT 3ABA cblo Taka ce OTYMTAT HaM-HHMCKA KaTaja3Ha H
ackopOaT-nepoKcuaa3Ha, KakTo U 3aHM)KE€HA TITyTaTHOH-PEAYKTa3HA aKTUBHOCTHU. Te3u
pe3yaTaTd IIOKa3Bar, 4ye BapuaHthute 3 W 10 gHHM ce oTiaMyaBaT ¢ I0-CiIado
Bb3CTAHOBSIBAHE HA AHTHOKCHJAHTHUTE €H3UMHHM CHCTEMHM B CpPaBHEHHE C

HE3aMpPa3saABAHHUTC KOHTPOJIN.
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KonuuectBata U ChOTHOIIEHUETO HA (POTOCUHTE3UPAIIUTE MUTMEHTH, KaKTO U
KOJMYECTBOTO Ha HaTpymnBaHe Ha cBexo Terimo u GSH/GSSH u Asc/Deh ca
npeacTaBenu Ha Tabnuia 8.

[IpaBu BnewarieHue, Y€ aHAJOTUYHO HA TOpPEeU3OpPOCHUTE IMOKa3aTelu,
choTHOmIeHHeTo chl a/b oTHOBO € HaW-BHCOKO TIpM KOHTposHMTE U 7ABA
NPEKyATUBUpPAHU pacTeHusi. HTepecHo e, ue moJA00HO Ha 3HAYMTEIHOTO 3aBUIICHUE
Ha KOJUYECTBOTO Ha XWIEPHUIIMH/TICEBIOXUNEPUIIMH Tpu Bapuant 7ABA Han
KOHTPOJIHUTE KOJIMYECTBA, Ta3U 3aBUCUMOCT c€ HaOJIIoJaBa u nNpu choTHOIIeHUEeTo chl

a/b.

Tabmuma 8. XapakTepucTHKa Ha pPETeHEPUPAHUTE CIIe]] KPUOMpPE3epBaIlusl PACTCHUS M TEXHUTE
He3aMpa3sBaHU KOHTPOJIM: KOJMYECTBO Ha IUIACTUIAHHUTE MUTMEHTH, HATPyNBaHE Ha CBEXa Maca,
CHOTHOIIIEHUE Ha PeayLUpaH KbM OKHCIIEH TNIyTaTHOH U ackopOat/mexuapoackopOar. Tpure rpymnu
3aMpassiBaHu pacTeHus ca npexyartuBupanu B 0.076uM ABA 3a 3, 7 u 10 quu (03Hau€HU CHOTBETHO

kato 3, 7u 10 ABA).

IlnacTuaAHM NUTrMEHTH

Chl a Chl b Chl tot Chl a/b
FW/DW GSH/GS Asc/Deh
[mg/ [mg/ [mg/ SH
gDW] gDW] gDW]

Koutpoann 1,14 0,36 1,5 3,45 6,04 1,75 2,314
PacTemiiit 10,1 (£0,06) (£0,07) (+0,86)

10 ABA 1,03 0,58 1,61 1,79 6,44 0,875 1,967
(£0,05) (0,03) (20,09) (0,01)

7 ABA 1,72 0,32 2,04 5,26 6,63 1,402 4,323
(£0,2) (£0,01) (20, 2) (£0,57)

3 ABA 0,77 0,29 1,06 2,71 5,32 0,560 1,374
(+0,09) (0,04) (*0,1) (+0,08)

Huckust mnpomeHT pereHepupanu pacrenus upu H. rumeliacum, cnen

IMpHUIJIIaraHeTo Ha yCJIOBHA Ha MPCKYJITUBHUPAHC WU 3aMpa3siBaHC, CXOJAHU C TC3U IIPH I10-
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IUPOKO TIpoydeHUsT H. perforatum, ca MHAWKAIWA 32 HAIWMYAETO HA TCHOTUITHO-
o0ycI0BEHH 0COOCHOCTH, BOJICIIHM JI0 TTO-Ci1abust oTroBop npu H. rumeliacum.
ToBa MOTHBHpa MPOBEKIAHETO HA M3CJICABAHUATA 3a OXapaKTepusupaHe Ha H.

rumeliacum B CTAIIUTC, MPCAXOKIAIIN 3aMPa3sIBaHCTO B TCUCH a30T, OIIMCAHU I10-A0J1Y.

7.2. ExcnepuMeHTajJleH MoJeJd 3a  omnpeaedasine Ha  (PU3MOJIOrO0-
onoxumuyHusa craryc Ha Hypericum rumeliacum npu erana Ha NpeKyJTUBUPAHE
— “MeXaHMYHA KOHTPO.JAa” Ha NMPOTOKO0JIa 32 KpHOIIpe3epBanus.

ExcrniepuMeHTHT BB3MPOU3BEK/IA €Tana Ha MPEKYJITHUBUpPAHE IPHU MPOTOKOIA 3a
KpHUOIIpe3epBalys Ha TPUTE JIMHUH, PETEHEPUPAHN PACTEHUS CIIE]] CbXPAaHEHNUE B TEUEH
a30T, YUUTO (HU3UOJIOrO-OMOXMMHUYHH XapaKTePUCTUKU ca onucaHu B Toyka 7.1. mo-
rope. 3a LeNuTe Ha EKCIePUMEHTa, CTHOJICHM amnuKajlHU E€KCIUIAHTH OT UH BUMPO
KynatuBupan H. rumeliacum, 0sxa TpeTupaHu B TeyHa MS XpaHUTeNHa cpefa, C
Butamuan 1o Gamborg, 100 mg/l Muo-uno3uton u 0,5 mg/l BA (RMB,5) ¢ nobaBena
0.076uM ABA 3a 3, 7 u 10 nau. Kontponuure pacteHus: 6sixa KyJTUBUPAHU CHIIO B
teuna RMBjs, HO 06e3 pgo0aBeHa alcuucueBa KuceauHa. 3a BCsSKa rpymna oT

aHaJIM3UPaHM pacTeHus 0sixa Kyntuupanu 1o 50+5 excranta (Danova 2010).
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BpemerpaeHe Ha IpeKyJITUBUPAHETO

@urypa 15. BiusiHue Ha BpeMETPaeHETO Ha MPEKYJITUBUPAHE BHPXY KOJIMYECTBOTO HAa MDA
(A) u H,O;, (B) Bbpxy cTHONEHU BPBbXHHU €KCIUIaHTU Ha H. rumeliacum B koHTponHa TedHa RMBy s

cpena (0e3 mobaBena ABA) u cpena RMB, 5 ¢ nob6asena 0.076uM ABA.
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Ha cuetuTe mpobu OT KOHTPOJHU W MPETPETHPAHU PACTCHHSI OsXa OMpeaesIeHA
HuBoto Ha MDA, H,0,, 00110TO KOJMYECTBO HA (PEHOJUTE, PA3TBOPUMHUTE 3aXapu U
BOJITHOTO ChIbpPXKAHUE B €Tara Ha MpEeKyJITUBHpaHe. ExcriepuMeHTaTHUTE pe3yiTaTu
MOKa3Bar, 4ye Karto usio, Hupata Ha MDA (®urypa 15-A) u H,O, (Qurypa 15-B)
cnagaT BbB BpeMeTo Kakto npu ABA-TperwpanuTe, Taka M OpPU KOHTPOJHUTE
BapuaHTu B TeuyHata RMB s Xxpanutenna cpena. ToBa noBefaeHue € JIOTMYHO, Thil KaTo
MpU MO-ABJITUAT NEPUOJ HA MPEKYJITUBUPAHE, U30JIUPAHUTE EKCIUIAHTH MOCTUTAT IO-
I'bJIHO BB3CTAHOBSIBAHE OT CTpeca Ha MEXaHMYHOTO yBpeXAaHEe, KOETO Ce IMOoJydaBa
NpU TAXHATA JIUCEKIHUS M U30JUpaHE OT HAJ3EMHUTE YaCTU U MPEXBBPISHETO UM B
TeYyHaTa cpena 3a npekyiaruBupane. [lpu mnpoBeneHUTe u3CleABaHUS IIpaBU
BIICUATJICHHE, Y€ MPU HAKOM OT u3cieaBanute nepuoau (ot 3, 7 u 10 quu) croHOCTUTE
Ha MDA u H,0O, npu ABA-TperrpanuTe BapuaHTH Ca 3aBUILEHU B CPABHEHUE CbC
CbOTBETHUTE MM KOHTposiHM Bapuantu (Durypa 15-A, B). be3 usBbpuiBanero Ha
JIpYTY aHAJIW3H, HAa TO3M €Tal HaOJ01aBaHUTE OT HAc 3aBullieHU HuBa HA H,O, u MDA
npu ABA TpeTupaHuTe JMHUM B CpaBHEHUE ChC CHOTBETHHTE MM KOHTPOJM Ouxa
MOTJM Ja ce OOSCHAT C €BEHTyaJleH aHTaroHM3bM Ha e(ekTuTre Ha aldcuucueBara
kucenuHa u BA, Biauzang B cberaBa Ha RMB( ;5. ExcnepuMeHTanHute pe3ysTtatd OT
HACTOSIIOTO MPOYyYBAaHE I[IOKa3BaT, Y€ KaTO ISUI0 HATPYNBAaHETO Ha 3axapu B
aHaJIM3UpAHUTE MPOOM MpeMuHaBa npe3 odia lag-paza npeau HUBaTa UM Ja 3aMIOYHAT
Jla ce mokayBaT KakTo B ABA-TpeTuTupaHe, Taka U B CbOTBETHHUTE UM KOHTPOJHU
pactenusi. MHTepecHo e, 4ye HMBaTa Ha oOwuMTE pa3TBOpUMM 3axapu npu ABA-
TPETUPAHUTE PACTEHUS Ca BUHATHU MO-HUCKU OT HETPETUPAHUTE UM KOHTpOiu (Durypa
16-A).

[To oTHomIeHNEe HaA OOMIOTO KONMMYECTBO ()EHOJIHU ChEIUHEHHS, ce HaOJIoaBa
caMo TSIXHOTO CJIa0o0 3aBHIlIaBaHe, KakTo pu ABA-TpeTupanuTe pacTeHus, Taka u Ipu
CbOTBETHUTE WM KOHTPOJH, KaTO pa3jIuyusATa UM HE Ca CTATUCTUYECKU 3HAYUMHU
(Durypa 16-B).

Pesyntatute oT m3mepBaHeTO Ha OOMIOTO BOAHO ChAbpPXKAHWUE TPH €Tara Ha
npekyatusupane (Purypa 16-C) nmoka3BaT MHXMOUpaHE Ha HATPYNBAHETO HA BOJA B

ThKanuTe npu ABA-TpeTtupanute npobu B CpaBHEHHE ChC CHOTBETHUTE UM KOHTPOJIH
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caMO B HA4aJIOTO Ha €Tara Ha IpeKyJThBUpaHe. Xuaparauusara Ha ABA-tpetupanure

PaCTCHUA CC BB3CTAHOBABA C YBCIIMYABAHCTO HAa BPCMCTO HA KYJIITUBHPAHC B TCUHATA

cpena.
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BpemerpaeHe Ha peKyITUBUPAHETO

Qdurypa 16. BiusiHre Ha BpeMeTpaeHETO Ha MPEKYITHBUPAHETO BHPXY OOIIO0 KOJIMISCTBO Ha
pastBopumute 3axapu (A), ¢enomu (B) u Bomnoto chabpkanue (C) mpu ABA Tperwpanu u

KOHTPOJIHU CTHOJICHH BPBXHU €KCIUIaHTH OT H. rumeliacum B Teuna RMBy 5 xpanuTenna cpena.

[Tomyyenutre pe3yaTatd OT TMPOBEACHUS  EKCIEPUMEHT IloKazaxa, u4e
MEXaHUYHUSIT CTpeC, TNpPEAU3BUKAH OT MAaHMIMYJAlUMUTE 10 TMOATOTOBKaTa Ha
EKCIUIAHTUTE 3a NPEKyJITUBHUpPAHE, MOCTEIIEHHO HaMaliiBa BbB BPEMETO, KAaTO MpHU
npo6a 3ABA HuBata Ha MaJOHIUAIJAEXHUI W BOJOPOJECH IIEPOKCH]I Ca BCE OIIE
3HAUMUTEJIHO 3aBUIIEHU. Pe3ynaTaTuTe OT MPOBEACHUTE OT HAC M3CIEIBAHUS BBPXY

pacTeHusATa, PETEHEPUPAHHU CIIE]l CbXPaHEHUE IIpu Temmneparypa -196°C, B cpaBHeHuE ¢
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HE3aMpa3siBaHUTE KOHTPOJIH, IIOKA3BaT, Y€ JOPH ITOBEUYE OT TOJIMHA CIIE] pa3Mpa3sBaHe
U pEreHepanusi, Bb3CTAHOBSBAHETO HAa AHTUOKCHUIAHTHUTE C€H3UMHHU CHUCTEMU U
LSJIOCTHUAT (PU3HOJIOr0-OMOXMMHUYEH CTATyC HA PACTEHHsSITAa KOPEJIUpaT ChC CTENEHTa
Ha WHIYIHMPAHUS OT MEXaHWYHaTa oO0pabOTKa Ha EKCIUTAaHTHTE PAaHEBH CTpPEC Mpeau
CaMOTO 3aMpa3siBAHETO B TEYEH a30T.

ETo 3amo, npu pa3paboTkaTa Ha HPOTOKOJ 3a KPHUOIPE3EpBaLMs IPH BCEKU
KOHKPETEH PAaCTUTEJIEH BUJL € OT U3KIIIOUUTEIIHO 3HAYEHUE OTYUTAHETO, AHAITU3UPAHETO
U MHTEPIPETUPAHETO HA MOKA3aTeNIUTe, XapaKTepu3upaiu (HU3noJIOrMUHUs CTaTyC Ha

M3IOJ3BAHUTC CKCINIAHTHU IIPpCAN JUPCKTHOTO UM 3aMpPa3siBaHC B TCUCH a30T.

3axntouenue

[amocTHaTa OMOTEXHOJIOTMYHA pa3padOTKa HA JAJeH PACTUTENICH BHJ Hajara
peIlIaBaHeTo Ha peaulla MPaKTUYECKH 33a/1a4 ¥ H3UCKBA MPUJIAraHeTO Ha IIMPOK HAOOP
OT METOJOJIOTHYHHU ToAXxoAu. KaTo ocHOBHM (pakTOpH, TOTPUHACSINU 32 YCIICIIHUAS H
YCTOMYMB PE3YNTAT HA U3CIICIBAHETO OMXa MOTJIU J]a CE MOCOYaT:

- IlpaBuUnHUAT W TUIaHUPaH TOAOOP HA PACTUTENHUS OOEKT 3a paboTa;

- YcTaHOBSBaHETO Ha 3aBUCHMOCTHUTE, CBBpP3aHU C OHMOCHHTE3a Ha IICJICBHUTE
BTOPUYHH METAOOIUTH UH BUMPO;

- PazpaboTBane Ha MOAXOA 3a ABIATOCPOYHOTO CHXPAHEHHE HA CEICKTHPAHUTE
BHUCOKOIPOTyKTUBHH JINHUHU.

B mnacrosimata gucepranus BujoBeTe OT poa  Pulsatilla, xapakTepHu 3a
OankaHckarta (jopa, ca CeIeKTHPaHU KaTo MEPCHEKTUBEH O0EKT 32 OMOTEXHOJOTHYHA
pa3paboTka Tmopaau UICHTHUUIMPAHUTE B Haa3eMHaTa dact Ha P. balcana
HEJOKIIAJBaHU J0CceTa CheAUHEHHs ¢ (eHONMHA CTPYKTypa. V3BBPIIEHOTO CpaBHEHHE
Ha KOJUYECTBEHOTO CHIBbPKAaHHE HA BTOPUYHU METAOOJUTH B UH GUMPO KYyITypa
MoKa3a BHJIOBaTa CHENU(PUUHOCT HA OTrOBOpPa KbM PA3IUIHUTE KOMOWHAIIUH OT
pactexxHu peryinaropu. HampaBeH € ONUT 3a yCTaHOBSIBaHE Ha 3aBHUCHUMOCT MEXKIY
MOBUIIIEHOTO KOJUYECTBEHO ChAbPKAHHUE HA BTOPUYHU METabOMUTH C (EeHOITHA
CTPYKTypa U choTHomeHueTo chl a/b un sumpo. Ilonyyenure pesynratu Ouxa MOTriIu

Aa €€ IIpUCMAaT KaTo HWHAUKALUA 3a BB3MOXHA BpPB3Ka MCKAY HO—C(I)GKTI/IBHOTO
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npotuyaHe Ha GOTOCHHTE3aTa MOpaau OJArONPUATHUTE (PU3HOJIOTUYHHU YCIOBHS TIPU
HSIKOU OT BApUAHTUTE XPAHUTEIHU CPEAM M MOJOOpEHHUs KamaluTeT 3a OMOCHMHTE3 Ha
denonHu cheauHeHus. JMcKyTHpaHWTe B Hacrosujata paboTa pe3yiTaTH ca elBa
MajKa CThIIKa KbM IMO-IIUPOKOTO OBJACHIO M3CIENBAaHE HAa IMOCTaBEHUS MPoOeM, C
OIICHKa Ha peanHaTa edeKTHMBHOCT Ha ()OTOCHHTE3aTa NPHU CHOTBETHUTE BapHAHTH
XPaHHUTEITHU CPEIIM ¥ €BEHTYATHOTO CEJICKTUPAHE Ha TO3U (PaKTOP KATO MPEAIOCTaBKa
Ipy ONTUMU3MPAHETO Ha OWocuHTe3a uH eumpo. ChIIO Taka, MpeAMET Ha Obaeria
pa3paboTka € W U30JUPAHETO M MACHTU(UIMPAHETO HA WHIWBUAYAJIHU BEIIECTBA OT
BUJIOBE OT poa Pulsatilla B kyntypa.

bankanckuar engemuuen Hypericum rumeliacum € monOpaH KaTo MOAXOJSII
O0EKT 3a MPOAYKIUS Ha XUICPUIIMH/TICEBIOXUNCPUIIMH TIPU UH GUMPO YCIOBUS,
Mopajii TOBA, Y€ TOM MPUHAIJICKU KbM €HA OT (PUIOTEHETUYHO MO-PA3BUTUTE CEKIIHH
Ha poxa (Drosocarpium). VI3BbpiieHOTO B HacTodmata paboTa CpaBHEHHE Ha
ChIBPKAHUETO HA XUTICPUITUH/TICEBIOXUTICPHUIINH B MPOOH OT €CTECTBEHOTO HAXOIUIIIC
Ha H. rumeliacum wn H. tetrapterum TOTBBPXKAaBaT TOBAa MPEIIOJIOKEHUE U BBH3
OCHOBA Ha TOBAa BUABT € BBBEICH B UH 6umpo KyJTypa. BpBeneHu ca cblo taka fH.
tetrapterum w H. calycinum (XUNEpUIIMH HENPOIYIUpAIll), KaTo CpaBHEHUETO Ha
OIIpeACNICHU ITOKAa3aTelINu U IIPU TPUTE BHUJA JaBa Bb3MOKHOCT Ja CE€ M3BBPIIN OILICHKA
Ha HAKOW OT (PaKTOpUTE, CBBP3aHM C MPOIYKIIMATA HA XUMICPUITUH/TICEBIOXUTICPUITHH
uH eumpo. Y CTAaHOBEHO €, ue MpUIaraHeTo Ha BUTaMuHH 1o Gamborg cTuMynupa uH
eumMpo MYJITUIUTMKALMATA, MPOAYKIUITA Ha XUIIEPUIIUH/TICEBJOXUIIEPUIIUH, U BOJHU J10
MOBUIIABAHE HA KOJIMYECTBAaTa Ha MAaJOHIUAIIEXHUJ W BOJAOPOJEH IMepokcui. B Taka
dbopMHUpaHUTE HAJ3EMHHM YacTH HMMa M3Pa3eHO MO-HUCHK HMHAEKC HA KOMIIAKTHOCT,
KOETO € HHJIUKalMs 3a MpeoljajaBaHETO Ha cThONeHa TbKaH. l[lpunaranero Ha
BuTaMunu 1o Murashige u Skoog Boau 10 hopMupaHeTo Ha aKCUTIAPHH PA3KIOHEHHS C
MO-KOMIIPECHUpPaH pacTexk, B KOUTO npeobiagaBa JUCTHATA ThKaH. [Ipu Te3u BapuaHTH
ce HaOII0AaBaT MOBUIICHH KOJMYECTBA HAa (EHOMU M (PIIaBOHOHIU. Y CTAHOBEHO €, Ue
MMOBUIICHUETO HAa MaJIOHIHAIAECXUAA U BOIOPOAHUSA IIEPOKCUI UH 6UMPO KOPEIHpa ¢
MNPOAYKLMUATA HAa XUIIEPULIUH U IICEBIOXUIIEPULIMH U HAMA BPB3Ka C KOJIUYECTBEHOTO

chabpkanue Ha (enHonn u (aaBoHouau. ChIIO Taka W TpPU JBaTa XUMNEPUIUH
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MPOIYIMPAIX BUAA, MPU JIBaTa BapuaHTa Cpead ¢ MOAU(UIMPAHE HA BUTAMHHHUS
CbCTaB, CE€ YCTAHOBSIBA NpsIKa BpPb3Ka MEKIY TI'bCTOTaTa HA pa3NpeleiiCcHHE Ha
XMIEPHUMHOBA  JKI€3M Ha mm° M KOIMYECTBEHOTO  ChIbPXKAHHE  HA
XUMEPUIINH/TICEBIOXUTICPUITUH.

B Hacrosdmara gucepranus c€ ONHWCBAaT MBbPBUTE EKCIIEPUMEHTH 10
KpuomnpesepBauss Ha H. rumeliacum dpe3 BuTpudukanuss U O0aBHO OXJIaXKTAHE.
W3BbpiieHa e olleHKa Ha KOJWYECTBEHOTO ChIAbpKaHue Ha ¢eHon/GIaBoOHOUIN U
XUTICPUIIUH/TICEBIOXUTIEPUIIMH TPU TPU JIMHUM PACTEHUS, PpETreHEepUpaHu Clie]
3aMpassBaHe 4pe3 BUTPU(UKALKA U CHbXPAHEHHE B TEUEH a30T. YCTAaHOBEHO €, 4e
ChbXPAHEHUETO B T€UEH a30T HE HapylIiaBa OMOCUHTETUYHHS OTEHIIMAI 10 OTHOIICHHE
Ha U3CJICIBAHUTE BTPOPUYHU METAOOIUTH, KaTO IOPHU IPU JIMHUATA, IPpETpeTUpaHa 3a 7
aau B 0,076uM ABA ce yctaHoBsIBa MOBeY€ OT JIBOMHO MOBUIIIEHUE HA KOJIMYECTBATa
Ha XUIEPULIMH/TICEBAOXUTIEPULIH.

HamnpaBena e u orjeHka Ha BbH3CTAHOBSIBAHETO HA AHTUOKCHIAHTHUTE €H3UMHU
CUCTEMHM Ha pacTEHHUsTa Clie]l KpUOoIpe3epBalusa. YCTaHOBEHO €, Y€ pPaCTCHUSTA Ce
XapaKTepU3UparT ¢ BCE OLLE MOHMKEHA aKTUBHOCT Ha ackopOat nepokcuaazara AP (EC
1.11.1.11) , xarana3ara (EC1.11.1.6) u tnyratuon penykrazata GR (EC 1.6.4.2), kato
P CPAaBHEHUETO MEXKIY TPUTE JIMHUU PETCHEPAHTH, HA-BUCOKU CTOMHOCTHU 3a TE3U
AKTMBHOCTH Ca YCTAaHOBEHHU IIPU JIMHUATA, IpeKyaTuBHpana 3a 7 nau B 0,076uM ABA.
N3BbpuieHUTE B AOMBIHEHHE H3CIEABAHMUS HAa YCJIOBUSATA HA NPEKYJITUBUpPAHE Ha
pacTeHusiTa Ipeayd 3amMpa3siBAHETO UM B TE€UYEH a30T MOoKa3axa, 4ye ¢ yAb/hKaBaHE Ha
BPEMETO Ha MPEKYJITUBUPAHE, CE TOHMKABAT HUBATA HA MAJIOHIUAIIJIEXU]] U BOJOPOJICH
MIEPOKCHU]T M C€ MOBUIIABA KOJUYECTBOTO HA HATpyMHaHW 3axapu. Bb3 ocHOBa Ha Te3u
HAOJIOZCHUS C€ TMpaBU 3aKIIOYEHUETO, Y€ MO-IPOABILDKUTEIHOTO MPEKYJITHUBUPAHE €
BaXKHA NPEANOCTaBKa 3a MPEOJOJSBAHE HA PAHEBUS CTPEC OT MaHUITyJaluUTe,
U3BBPIUIBAHU BBPXY EKCIUIAHTUTE Npeaud TIXHOTO 3ampaszsiBane. HeobOxomumo e
MPOBEXKJAHETO HA MO-HATAThYHU €KCIIEPUMEHTH MO ONTHUMU3HPAHETO HA YCIIOBUSTA B
MPOTOKOJIA 332 KPUOTIPE3epBallys, 3a /1a C€ MOCTUTHE MO-T00Bp pe3yJITaT MO0 OTHOIICHHUE

Ha MPOLIEHTA Ha pereHepanus cliel] 3aMpa3siBaHETO B T€UEH a30T Ha H. rumeliacum.
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Karo o0mo 3akirodyeHne MOXe Ja c€ KaxKe, Y€ METOAMTE Ha pPacTUTEIHATa
OMOTEXHOJIOTHS MOraT YCHEIIHO Ja ObAaT IpujaraHd 3a Jo0MBa Ha BTOPUYHHU
METaOOJIUTH  HpU  JIADOpAaTOPHM  YCJIOBHMST M JIBJITOCPOYHO  3alla3BaHe  Ha

OMOCHHTETUYHUS TIOTSHIINAI UH 8UmMpPO Ipe3 KPUOTIpe3epBaIHsl.

H3z600u

1. Ot Ham3eMHara 4act Ha guBopactsamara Pulsatilla montana ssp. balcana, ca
M30JTHPAHE U MACHTHGHUIMPAHN [UKOPHEBA KUCEINHA; 1'-hepyIomI-TIIoKOMIpPaHO3HII
(1>2) rmroko3a u kadeeHa kucenuHa. Bp3 ocHOBa Ha TOBa, BUJOBETE OT TO3HM POJI ca
M30paHM KaTo MOJXOJsI OOCKT 3a M3CJieIBaHEe Ha BTOPUYHU METabOIUTH C (EeHOTHA
CTPYKTYpa uH Umpo.

2. CenekThpaHd ca BapHaHTH HA XPAHHWTEIHU CPEIM 3a IMOJydaBaHE Ha BUCOK
n00uB Ha (DEHOJHU BellleCcTBa uH eumpo npu P. montana ssp. balcana, P. halleri ssp.
rhodopaea v P. slaviankae.

3. YcraHoBeHO €, Y€ KOJMYECTBOTO Ha XulepuuuH npu H. rumeliacum
3HAUUTETTHO HaJBUINIaBa TOBa npu H. ftetrapterum B TPOOHM OT E€CTECTBEHOTO
Haxoauie. Jlokaro denonute u praBoHouaure nipu H. rumeliacum u H. tetrapterum
ca ChU3MEpPUMH, TO TIPH XUIICPUIIMH Hempoxyrupamus H. calycinum Te HagBuIaBat
JIBOMTHO KOJIMYECTBATA, YCTAHOBEHHU IIPU JAPYTHUTE JIBA BUJIA.

4. B cpega ¢ BurammHeH cbcTaB o  Gamborg, xunepuuuHute npu H.
rumeliacum, ce TOBUIIABAT 3HAYUTEIHO B CpPAaBHEHUE C MPOOUTE OT E€CTECTBEHOTO
Haxoquuie. ChbAbpXKAHUETO Ha XunepuuuHu npu H. rumeliacum unm eumpo,
3HAYWTETHO HAJIBHINIABa TOBA Npu H. tetrapterum. JIokaTo ChabpKaHUETO HA (DEHOIH H
dbnaBonounu nipu H. rumeliacum u H. tetrapterum € CbU3MEPUMO, TO TIPU XUTICPUIINH
Henpoayuupamus H. calycinum Te ca 3HAUUTEIHO 3aBUILCHU CIPSIMO YCTaHOBEHUTE
IIPY IBaTa XUTICPUITUH-TIPOAYIIUPAITH BUIA UH GUMPO.

5. lo6aBsineTo Ha BuTaMuHu o Gamborg B XpaHUTENIHATA Cpe/la CTUMYJIUpPA UH
6UmMpo MYITUIUTMKAIIAATA, TOHM)KaBa KOJWYECTBOTO Ha (EHOJIHU CHEAWNHCHHUS W
CTUMYJIMpA MPOAYKIMITA HA XunepuHu. Buramuante mo Murashige u Skoog BoasT

710 TI0-cilaba MyJITHILIUKAIMs, popMUpaHe Ha O-COUMTH CThOJa, HaMajeHa MPOAYKIIUS
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Ha XWICPUIIMHU W 3aBUIIEHA TPOAYKIWsa Ha (peHomu/(raBoHOMAN. 3aBUIIEHUETO HA
MaJOHJIMAJAEXUJa W BOJOPOJHMS TIEPOKCHI € B TIOJOXKHUTEIHA 3aBUCUMOCT C
MPOAYKIUATA HA XUIIEPUIIUH/TICEBJOXUIIEPUIIUH U HE € 3aBUCUMO OT KOJIMYECTBATa Ha
dbenonu u pnaBonouau npu Hypericum uu sumpo.

6. Pa3BuT € u e mpwioKeH MOJeN 3a ABYCTHIANHO KyJITUBUpaHe Ha H.
rumeliacum, TO3BOJISIBAIll HATpyNBaHe Ha OMOMaca M 3ama3BaHe Ha KamaluTeTa 3a
IPOIYKIKS Ha (HEHOTIN U (PIIABOHOUU UH BUMPO.

7. Jloka3zaHO €, 4Ye€ CBbXpPaHEHMETO 4Ype3 KpHUOIlpe3epBalys HE HapyllaBa
OMOCUHTETUYHUS KamaluTeT Mpu uH eumpo KyntuBupan H. rumeliacum. B
U3CIEBAHUTE JIMHUM PEreHepUupaHu  pacTeHus, (QeHoaurte, (IaBOHOUIUTE,
XUTIEPUIIUHA, TICEBIOXUTIEPUIIMHA U CHOTHOIICHUETO XUIIEPUITUH/TICEBJOXUIICPUIIUH Ca
ChbU3MEPHUMHU, & MPU €IHATA OT JUHUUTE XUIICPULIMHUTE Ca 3aBUIIEHU JBOWHO CIIPSMO
KOHTPOJIHUTE PACTECHUS.

8. VYcranoBeHo e, 4e NOBUIIEHMETO HAa MAJIOHAUANAECXHWIA W BOJOPOJHMS
MEPOKCUA, TEeHEePUpaHU TPeId CaMOTO 3aMpas3siBaHe, BOIU 1O TO-CIab0TO
Bb3CTAHOBSIBAHE HA AHTUOKCUIAAHTHUTE EH3UMHHU CHUCTEMHU TpPH pEreHepUupaHuTe
pacTeHus, IOpU TMOBEYE OT TOAMHA W TOJIOBHHA CIIe/l TAXHOTO pa3MpassiBaHe. B3
OCHOBAa Ha TO3M PE3yJdTaT € HalpaBEeHO 3aKJIIOYEHHETO, Y€ IMO-ABITOTO
MPEKyJITUBUpPAHE OU JOMPUHECTO 32 MO-YCIEIIHOTO MPEOJAOJsBAaHE HAa MEXaHUYHUS

CTPCC OT MAHHUITYJAIUUTC, IIPCAIICCTBAIIN 3aMPa31BaHCTO B TCUCH a30T.

Cnpaeka 3a nayunume npunocu

1. 3a npwbB IBT ca BBBEIEHU B UH GUMpPO KyJITypa OaTKaHCKUTE CHIEMHUTH
Pulsatilla montana ssp. balcana, P. halleri ssp. rhodopaea vu P. slaviankae v upe3
noJ00p Ha XPAaHUTEIHUTE CPEOU € IMOJIy4eHO IOBUIICHHE Ha ChIbPKAHUETO Ha
(EHOTHU CHETUHECHMSI UH BUMPO.

2. 3a mpeB mBT OT mpeacTtaButTen oT pox Pulsatilla e wn3onupana
TepaNeBTUYHO [[EHHATA [UKOPHEBA KHCeTHHa. (DEHONHUAT AUrmoKo3us 1'-¢pepymom-

rIroKonupano3ui (1—2) rioko3a € HOBO MPUPOIHO CheIMHEHUE.
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3. 3a npbpB ObT ca BBBEIACHU U OXAPAKTEPU3UPAHU UH GUMPO KYITYpHU OT
HaJ3eMHU YacTu Ha Hypericum rumeliacum w H. tetrapterum.

4. YCTaHOBEHO €, Y€ B 3aBUCUMOCT OT BUTAMUHHUS ChCTaB Ha XpaHUTEJHATA
cpena, MOXe Jla ce MOBHILIU ChIAbPKaHUETO Ha (peHouu, (IaBOHOUAM, XUIEPULIUH U
NICEBIOXUIIEPULIMH B U3CIIEIBAHUTE BUIOBE OT poa Hypericum.

S. VYcraHoBeHa € IIOJNIOKWTENIHA 3aBUCHMOCT MEKIY CBHIBPKAHUETO Ha
XUIEPULIMHA M T'bCTOTaTa Ha paslpeiesiCcHHEe Ha XWUIIEPULIMHOBUTE JKJe3u npu .

rumeliacum n H. tetrapterum un eumpo.
6. 3a npbB IBT € OCHILIECTBEHA pereHepalus Ha OalKaHCKUs eHJAeMUT H.

rumeliacum cieql Kpuonpe3epBalus Ha BpbXHHU CTHOJICHH EKCIUTAHTH.
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