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KAIICAUIIMH - MOXEH HWHXUBUPAYKU ®OAKTOP BO
AHJAPOTIEHE3ATA HA IIMITIEPKATA

Koaesa-Tyesa JIngjana*

Kparox uzBagok

AHnniposieHe3aTa Ha MUINepKaTa € JocTa JUMUTUPAYKH TPOIIeC KOj
€ TpOociefieH CO MHOTIY HMHXMOMpaukud (PAaKTOpU Kako: TEeHOTHIIOT;
CTPYKTypaTa M CTafUyMOT HAa MHUKPOCIOPUTE T.€. MUKPOCIOPUTE Cce
MIOTO/IHU 3a MHAYKIMja Ha aHAporeHe3a BO (pa3aTa HA MpBaTa IOJEHOBA
MUTO3a WM HEMOCPEAHO IMpeJ] Hea; IeHeTcKaTa Ipefucrno3nnyja 3a
coMarckata eMOpHOreHe3a; XOpMOHalHaTa peryjandja BO in  Vitro
YCIIOBHU; YCJIOBUTE HAa pacT, Kako U MHOTY aApyru ¢akrtopu. Haykara ce
yIITe HeMa JOBOJHO OO0jacHyBawma 3a CHTE MO3HATH W HENO3HaTu
orpaHnyyBauku (PakKTOpH 3a OBOj MpoOIeC Kaj BUAOBUTE Of POJOT
Capsicum. VHXUOUTOPHOTO BIMjaHWE HA CEeKYHJapHUTE METaOOJUTH,
0COOEHO KAalCauIMHOT, BOOMIITO HE € WCTPakyBaHO, HMaKO BO
JuTepaTypaTa IMOCTojaT TMOAAaTOLM fieKa HeKow OabypecTd M CiIaTKu
FEHOTUIIOBA MMaaT IOroJieM aHAPOTeHETCKM MOTEeHIHjal oOf JyTUTe
TeHOTHUIIOBY Ha MUIIEpKaTa.

PesynratuTe opf oOBME WHCTpaxyBama, HU3BEICHM Ha J[I€BET
pa3NIuyHd 1O  JYTHHA COPTH  MHUIEpKa, MOKaxXyBaaT  feka
aHJPOTeHETCKUOT TOTEHIHUjal BO KYJATypa Off aHTEpH Ha NHIEpKa €
3aBUCEH Of] COAp>KMHATa Ha KalCaulMH BO IUIOJOBHTE Ha MHUIEpKaTa.
HajBepojaTHo reHeTckata mpefmMcrno3ulidja 3a CHHTE3a Ha CEKYHJapHU
MEeTa0OJIUTH - KalCaulliH, NOKpaj cuTe Apyru (pakTOpH, UCTO TaKa UMa
nHPUONTOPEH epeKT Bp3 coMaTckaTa eMOproreHesa Ha nmunepkara.

Kuayunu 360posmn: uiuiiepxa Capsicum annuum L., Kyailypa Ha anidepu, in
Vitro, KAuCauuum
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CAPSAICIN - POSSIBLE INHIBITORY FACTOR OF
ANDROGENESIS OF PEPPER

Koleva-Gudeva Liljana”

Abstract

The androgenesis of pepper (Capsicum annuum L.) is very limitating
process and it is followed by many inhibitory factors such as: pepper genotype;
the structure and the stadium of microspores i.e. microspores are suitable for
the induction of androgenesis in the phase of first pollen mitosis or just before
it; the genetic predisposition for somatic embryogenesis; the hormonal
regulation in vitro condition; growth conditions; and many others. Science does
not have enough explanations for all known and unknown limiting factors of
this process in the species of Capsicum genus. The inhibitory influence of
secondary metabolites, especially capsaicin, is not explored at all, but in the
literature there are data that some pepper genotypes as bell-shape and sweet
ones have higher androgenetic potential than the hot genotypes.

The results from the present research work, performed on nine varieties
of pepper which differ in spicy, showed that the androgenetic potential of the
pepper in anthers culture is dependent on the capsaicin contained in the fruits
of the pepper. Most probable the genetic predisposition for synthesis of
secondary metabolites - capsaicin, beside all the other factors is also inhibitory
trait of the somatic embryogenesis of the pepper.

Key words: pepper Capsicum annuum L., anther cultures, in vitro, capsaicin

1. Bogen

George wu Narayanaswamy (1973) ja pmoGwime  mpBata
eKCIEepUMEHTAIHA aHIPOreHe3a CcO KyJTypa Ha aHTEPU KOM COApXKese
3penu MoJeHOBU 3pHa. IlpBaTa ycnemHa aHgporeHes3a Ha NUIEpKa ja
no6mn Bo 1981 roguna Dumas de Valux. meHo, co KynTypa ofi aHTepu
aBTOPOT MO0OMBA XaNJIOUIHU U JUTIJIOUIHA XUOPUIU Ha IUIIEPKa, U TOA Kaj
pa3nuyHu BapueTeTu. BoenHo, uWcnuTyBaHa € W CTUMYyJanujaTa Ha
aHjporeHe3ara Cco TeMIEpaTypeH TpeTMaH, KakKo M CO pa3juyHa
KOHIIEHTpallyja 1 KoMOMHaIja Ha ToBeKe (PUTOXOPMOHHU.

Bp3 npunnun Ha MetogoT Ha Dumas de Valux aBTopute Mityko u
Fary (1997), kako u Dolcet-Sanjuan u cop. (1997) moGuie xamtougHa
nunepkKa off HEKOJIKY pa3uyHi COPTH.

U nokpaj Toa mToO aHApOoreHe3aTa € BO3MOXKHa Ol MHOTY BHUIOBH
Ha 3eMjOJIeJICKM KYJITYPH U IpBja, ClIOCOOHOCTA Ha CEKOj BHJI 3a yCIelIHa



Tlopguen 36opauk  2004/2005 MHCTHUTYT 3a jy>KHH 3eMjOAEJICKU KynTypu - CTpymuna 69
Yearbook 2004/2005 Institute of Southern Crops — Strumica

nmponaranyja Ha MHUKPOCIHOPUTE YECTO € OrpaHM4yeHa Ha caMo €JieH
TEHOTHIT WM BapueTeT. BeylmHOCT, mpuYmMHaTa 3a OBaa PECTPUKTUBHA
IojaBa c¢ yIITE € HEMO3HaTa M, 3a KaJl, YCIEIIHATE FeHOTUIIOBU YECTO
HeMaaT KOMepIHjasiHO 3Hauewme. M3060poT Ha TpeTMaHOT Koj Ou ce
yIOTpeOuII 3a ceKOj HOB F€HOTUI UJIM BHJI MOXE Jia Ceé 3aCHOBA caMo Ha
KOHCyJITUpaHaTa OOEMHa JMTeEpaTypa 3a KyJaTypa Ha aHTepd BO
KOMOUHaIuja co CO3HaHMjaTa 3a pereHepalyja Ha COOBETHUOT '€HOTHUI
unn Bup (Collins u Edwards, 1998).

Knuanukure ucnuryBama, in vivo W in vitro, TOKaXyBaaT JAeKa
OMOJIOIIKMOT MOTEHIMjaJl Ha KalCaulMHOT IOTEKHYBa Off HEroBaTa
HEBEPOjaTHO CHUJIHA U CTaOUJIHA CTPYKTypa Ha CEKyHAapeH MeTaOOoNuT -
aJKajaouj, a OTTaMy joara M HEroBOTO IIOBEKEKPATHO MHXUOUTOPHO
fejcTBO. 3a KalCaulMHOT KaKO MXMOUTOpP BO KYJITypa in Vvitro cé yHITe
MaJIKy Cce€ 3Hae, a Ofl Apyra CTpaHa JOKaxkaHO € JieKa JIyTU COPTU Of
NUIepKa NOTELIKO Ce pereHepupaar BO in Vvitro YCIOBU 3a Pa3iIAKa Of
CIIaTKUTE COPTHU.

Bo 1993 Quin and Rotino, a mogonnra Bo 1994 Ltifi and Wenzel, Bo
KYJTypa OJ aHTEpU Ha MUIIepKa Ha CIATKU U JIyTH COPTU KOHCTaTUpaje
feKa JYTUTE COPTH HMMaaT IOMajl aHAPOTeHEeTCKH MNOTEHIMjall WIN
BoonmTo He gopmupaatr emOpuonau. OBaa MmojaBa ja MpuUMNuUIIaNe Ha
eeKTOT Of pa3IMYHUTE PEryJaTopd Ha pacT BO XPAHIMBHOT MEJUYM,
KaKO ¥ Ha Pa3JIMYHUTE T€HOTHUIIOBH BP3 aHPOT€HETCKUTE MPOIECH.

2. Marepujan u MeToau Ha padoTa

2.1. OppenyBame Ha COAPXKHHATA HA KalCaWlUH BO in vivo
IJIOIOBH HA MHUNEPKa

On in vivo ycnoBu Oellle 3eMEH pacTUTEJEH MaTepujal o
MJIOIOBM Ha JIeBET COPTH HA MNUIEpKa OJIJIEAyBaHU BO OPAHXKEPUCKU
YCIIOBHU, U TOA: CAAUUKO Ayilia, Ayilia 8e3eHa, cuspuja, ¢pechepona, 3aaitieH
meoan, Kypiioscka Kaiuja, KaiugopHucko 4yoo, ¢pexepo3oH U poiliyHO.
Cure pacTUTENHM MPUMEPOLM 3a aHajdW3a Ha COApXKUHATA Ha
KancaumuHOT Oea WCYIIEHW [0 BO3AYIIHO CcyBa Maca (Ha coOHa
Temreparypa 6-7 peHa). [JomojHMTeNHaTa Bjara € KOpHTHpaHa Cco
Cyllele Ha MpoOuUTe BO TEPMOCTAT [JO KOHCTAaHTHA TEXHWHA Ha
temnepatypa of 105°C co BpemeTpaewme of 5 yaca. Ekcrpakuujata Ha
KalcaWiuHOT Off cyBHOT pactutenen wmartepujan (0,1-0,5 g) Oemre
u3BefeHa co 96% eraHon BO BojieHa Oama Ha Temneparypa of 40°C, 3a
BpeMeTpaeme off 5 yaca. [ToToa, co BofieHa BakyM (puitpanyja e nooreH
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€TaHOJIHAOT €KCTPAKT Ha KalCauIMHOT KOj COOJIBETHO € pa3peqyBaH 3a
OTUYnTyBame. ATcCopOaHIaTa Ha BKYIMHAOT KalCaWIMH BO €TaHOJIHUOT
eKCTpakT Oelle MepeHa cieKTpoOTOMETPUCKH Ha OpaHOBa JOJIKUHA Off
281 M.

2.2. OgpenyBame CTeNeHOT HA AaHAPOreHe3aTa Kaj nunepKara

Kako nmoyereHn Martepujaq KOPHCTEHHM C€ HE3PENIUTE NYINKHU Of
HCTUTE [EBET COPTH HA NMUIEPKA KO COMIP>KAT aHTEPU CO MUKPOCIOPH BO
CTaMyM Ha IpBaTa IOJIEHOBa JeJI0a WM HENOCPEAHO Ipex aendara.
Crepunn3zanmjaTta Ha MyIKKUTE Ce OIBUBAIIIE HA CIETHUOT HAUUH: HAjIPBO
MyNKUTE ce MPOMUBAaT BO BOIOBOJHA BOJA; MOTOA CJAEAU MPOMUBAKE BO
aectusiupaHa Bofa; nmoroa 15 cekyuau Bo 70% C,HsOH; ma 10 munyTH BO
5% Ca(ClO), co 2-3 kanku Tween 20 U Ha Kpaj MYNKUTE ce MPOMUBAAT
HEKOJIKYNaTH BO cTepuiiHa Bofia. M3onupanuTte anTepu ofi 3 Mynku noToa
ce TocTaByBaaT BO IMETPUEBU CAJOBU CO MPEYHHK Of 5 CM M Toa CO
KOHKaBHaTa CTpaHa jia T'o JonupaaT UHAYKTUBHUOT MEUYM.

3a WHAyKIMja HA MUKPOCHOPHUTE Ha TMHUIepKaTa 0ea KOPUCTECHH
Mepuymute Ha (Dumas de Valux, 1981). Ilepuopgor Ha mHAyKimja ox 12
JIcHa cO TeMIepaTypeH TpeTMaH € HEONXOfleH 3a (opMupame Ha
XaIUIOWAHW M CIHOHTAaHM [IBOJHO  XaIUIOMJHM eMOpuougd  Of
mukpocnopute. Toj ce onpuBa Ha CP MeanyMoT Bo ABe ha3u U Toa:
- IpBUTE 8 IeHa aHTEepUTe ce MHKYOMpaaT Ha TeMHO U Ha +35+2° C;;
- cnepHUTe 4 MeHa BO KimMa Komopa Ha +25+2° C, 12 h cBetno / 12 h
TEMHO.

ITo 12 nena unkyOanmja anTepuTe Oea MpeHeceHW Ha R, mennym
Ha +25+2° C, 12 h cBemno/12 h TemMHO Kajie MMTO € OJpenyBaH
AHJIPOTe€HTCKUOT MOTEHIM]jall TPEKY MPOLEHTOT aHTEPU Kou hopmupae
XaIJIOUTHA eMOPUOU/IH.

3. PesyaraTu n nuckycuja

Pesynrarure on ncnutyBamara 3a COAp>KMHATA Ha KallCAaWllUH BO
IIJIOIOBATE Ha NUIEpPKaTa I'M NOTBPAMja OYEKYBAHUTE PE3YJITaTH, LITO
3HAUM JIeKa JyTHTe COPTH (pegepona, caailiko ayilia, 6e3eHa Ayiia)
UMaaT HaAJBUCOKA COApP>XKHMHA Ha KAalCaWlliH, 3a pa3jiKa Off CIaTKUTe
coptu (cuspuja, 3aaitieH meoan, Kypiloscka Kauuja), KOu IMaat MOHNUCKA
BpeIHOCTH, a 6abypecture copTH (Kaaugoprucko 4yoo, gexepo3on) u
JOMaTOBWIHATA cOpTa (poitiyH0) MMaaT HAajHUCKW BPETHOCT W CIOpEN
IITO CTAaTHCTUYKATa aHalu3a, IpecMeTaHa MO t-TeCT Ha HEe3aBUCHU
MIPUMEPOLH, TOKaKa IeKa CUTE PAa3JIMKU LITO CE jaByBaaT BO COAP>KMHATA
Ha KalCAaWIMHOT BO IUIOAOBUTE Ha NHMIEPKa CE CTAaTUCTHMYKMA MOIIHE
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curanpukanTHu (Tabesna 1). Toa 3HauM jeKa HAjBUCOKU BPETHOCTHU CE
jaByBaaT Kaj coprara gpegeporna (901,27+51,80%*ug/g), a HajHHCKHN Kaj
6abypecrata copTa ¢exeposon (205,76+93,69**ug/g). 1 npouenTyannara
BPEJHOCT Ha COApXKMHATA Ha KalCaulluH BO MJIOJOBUTE HA UCOUTYBaHUTE
COpTH ja cJeild ucTaTa AMHAMHUKA KakKo M 3a BPEAHOCTHUTE 3a Ug/g CBeXKa
Mmaca.

Bp3 ocHoBa Ha fgoOueHUTE pe3yiTaTH Ofi UCTpaxkKyBamaTa 3a
AHJIPOr€HETCKUOT MOTEHIUjall MOXKe Jla ce KaxKe [lekKa CUTe MCIUTYBaHU
COpPTH He ce cocoOHHM 3a hopMuparke Ha Xarmmonaau eMopuonnu (Cianka
1). BceymHocT, eMOpHOTEHETCKM aHTEpPU CE jaByBaaT CO CTAaTHCTUYKA
CUTHU(PMKAHTHOCT caMO Kaj copTute caaiiko ayima (2,43+0,20%%,
p=0,05), 3aaitien meoan (3,31+0,24*%, p=0,05), xypiioscka kaiiuja
(1,55+0,50%%, p=0,05), kaaugpoprucxko uyoo (6,16£0,28%%, p=0,05) u
gexeposon (35,36+1,00%%*%%, p=0,001). Tabena 2, Cnuka 1.

4. 3akay4ok

[MunepkuTre ce HENMPEABUIMBH KYJITYpPHU BO YCIOBH in Vitro M
,JIOpaul Toa, pe3yJTaTHTe KOu ce A0oOMBaaT CO KYJITypa Ha KJIETKH H
TKHUBa CE€ YMEpeHHW, a KyJATypaTa Ha aHTepH IO Cé u3Iiefa jeka e
eIMHCTBEH MCKIIYYOK Off oBa npasuiio (Mityko u Fari, 1997).

HajsepojaTHo WHXMOMPAYKOTO [I€jCTBO HA KalCaWIMHOT WMa
BlIMjaHHE BO (POpMHUpAKETO Ha XamjougHuTe eMOpuomau. Taka Ha
MpuMep, COPTUTE KOM COApXKAT IMOBEeKe KalCaulMH BOOIIITO HeMaaT
aHJpOreHeTcKa cnocoOHoCT. MeXaHu3MOT Ha JIejCTBOTO Ha KarCauluHOT
Bp3 IPOLIECUTE KOU CE€ OIBUBAAT BO YCIIOBH in Vitro cé YUITE € HEeMO3HaT.
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Ta6ena 1. CopgpskuHa Ha KalcaulWH BO IUTO0BH Ha numnepka (Capsicum annuum

L)

Table 1. The content of capsaicin in pepper fruits (Capsicum annuum L.)

Copra Conp:knHa Ha KalCauiH BO CBEKa Maca
Variety Content of capsaicin in fresh mass
(ng/g) (%)
pedepona 901,27+51,80%* 0,08950,0007**
Ferona

CAQUUKO AYUa
Slatko luta

863,30+3,88%**

0,0866+0,0002%**

8e3eHa ayiua
Vezana luta

618,65+1,00%*

0,0615+0,0007%*

cuspuja
sivrija

532,44+34,58%*

0,0520+0,0337*

3aaitien meoan
Goleden medal

324,27+£70,14*

0,0330+0,0084*

Kypioecka Kailuja
Kurtovska kapija

271,1045,04%**

0,0272+0,0002*

KaAUpOpHUCKO 14y0o
California wonder

234,98+10,30%*

0,0235+0,0070*

poitiyHO 216,86+9,39** 0,0217+0,0003**
Rotund
dexepo3on 205.76+93.69 ¢ 0,0205+0,0007*
Feherdzon

‘BpeanocTTe BO CeKoja KOJIOHA (rpyma) O3HAYEHHM CO *** *¥** ce CHUrHU(PUKAHTHO Pa3IMIHH

(p<0,05); p=0,05*, p=0,01**, p=0,001***; £S.D., n=2.

B

examples p<0,05); p=0,05*, p=0,01**, p=0,001***; £S.D., n=2

The values in each column (group) marked with *, ** *** are significant different (t- test on dependent
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Tabena 2. Mapgykiyja Ha XarIoOuiHA eMOPHUOUY O/ aHTEPH Ha NHUIEepKa
Table 2. Haploid embryo induction from pepper anthers
bp.na | EmOpuorenercku bp. na Emopuo
CopTu nunepka o eMGpurouan -T€HEeTCKA
aHTepH anTepu (%) )
- Nr. of Embriogenetic na 100 anrepn TOTCHIm)a T
Pepper varieties ) o Nr. of embryos | Embryogenetic
anthers anthers (%)
per 100 anthers response
¢egpepona 7990 ) ) )
Ferona
CAQUIRO AVILA | 140417 2,43+0,20* 3,3320,57** cnad
Slatko luta poor
8e3eHa Aylla
Vezana luta 83+80 - - -
cucpuja 10415 - - -
Sivrija
3aaitien meoan onab
Goleden medal 94490 3,31+0,24* 3,66+0,57** poor
Kypuioscka
Katiuja o146
Kurtovska 12011 1,55+0,50* 2,66+0,57%* X
kapija poo
KaaugopHucko
4y00 npoceyeH
California 15115 6,16+0,28* 5,66+0,57** fair
wonder
PpoiiyHO ) ) )
Rotund 10910
pexeposon 130£15 33,66+6,02%* 55.36+1,00%%% ORIMYCH
Féherdzon excellent

“BpemHoCTHTE BO CEKOja KOJIOHA O3HAYEHHM €O *,** *#% ce curuudukantHo pasnuyunn (n<0,05, T-Tect
Ha 3aBUCHM mpuMeporm); p=0,05*, p=0,01**, p=0,001***; +S.D., n=2.

"The values in each column (group) marked with *, **, *** are significant different (t- test on dependent
examples p<0,05); p=0,05*, p=0,01**, p=0,001***; £S.D., n=2.
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Cnuka 1. A) Mukpocnopu BO CTajiyM Ha MpBa MOJIEHOBa MuUTpo3a (x400), B)
Mukpocnopu nociie 6 ieHa Bo Kynrypa (x400), C) ITojaBa Ha emGpuons mocie 30
IeHa Bo KynTypa, D) Pa3Boj Ha Miaj u3ganok on emOpuonp, E) Perenepanuja Ha
u3naHony Ha Vimequym, F) Pa3Boj Ha pacTeHmja BO KiimMa KOMOpa.

Figure 1. A) Microspores in stadium of first pollen mitosis (x400), B) Microspores
after 6 days in culture, (x400), C) Direct embryo in emerging from the anther after 30
days of culture, D) A young plantlet developed from an embryo, E) Microplants
regenerant on V3 medium via anther culture of pepper, F) Developed plant in climate
chamber on acclimatization.



