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Buveeoenue (6xnwusa amomauus Ha npeocmasenus RpoeKm, uyeau, pavGomHa npozpamad,
npedsudenu oeunocmu - 00 2 cmp.)

WHuTepechT KbM MOTEHIMANA HA TPUPOAHUTE MPOAYKTH U M30JIMPAHU OT TAX CHEIUHEHUS
3a JieueHHe M TPEBEHIMs Ha peauna 3a0o0JsBaHMs, HEMpeKbcHATo pacte. KbM mpupogHuTte
MNPOAYKTH C€ MPUYHCISBA U MPONOJIHMCHT, MUYETCH MPOAYKT C PACTUTENIEH MPOM3XOJ, ThH KaTo
OCHOBHATa My U OMOJIOTHYHOAKTHBHA CHCTABKA Ca PACTUTEIHU CEKPETH, CbOPAaHU OT MYETUTE OT
MOBBPXHOCTTA HA MJIA/IN JIKCTA, ITBIIKK W/WIJIM HapaHeHa Kopa. [IpononuchT e mupoKo U3MoI3BaH B
HapoJHaTa MEJHMIMHA W ITOHACTOSIIEM Ha CBETOBHHMS Ia3ap ce MpeylaraT peauia NpOoIyKTH Ha
HeroBa ocHOBa. Tol oOaue, HEe MOXKE J]a CE pas3riIekaa KaTo eIuH MPOJAYKT, Thi KaTO XMMUYHUST
My CBCTaB € pa3lM4eH M ce ompenens OT crnenudukaTa Ha (opaTa Ha MecTaTa Ha HETOBOTO
cbOupane ot muenute. ToBa € ¥ MpUYMHATA HAYYHUTE W3CJIEBaHMUS B CBETOBEH Mamad na ObaaT
HOCOYEHHM KBbM M3SCHSIBAaHE Ha ChCTaBa M AKTHBHOCTTA HA MPOIOJIKAC OT pa3iHyeH reorpacku
MPOU3X0/A, KOETO € OT ChHIIECTBEHO 3HAYCHHE 3a HEroBara TEpaleBTUYHA EPUKACHOCT U
0e30macHOCT. AHAJIU3UPAHETO HA MPONOINUC OT pa3IM4YHU DPAHOHHU, € TPENNOCTaBKa M 3a
HAMUPAaHETO Ha HOBH OHMOJIOTMYHO aKTHBHU BEIIECTBA, KOMTO CE€ CBHIBPKAT B PACTHUTEIHUTE
CEeKpeTH.

LlenTa Ha MpoOeKTa € KAKTO MOJTyYaBaHe Ha HOBH PE3yJATAaTH OT HAYYHH U3CIICIBAaHHS, TaKa 1
npuaoOuBaHe Ha HOBU 3HAHWS M YMEHHS 3a aHAINW3 Ha NPUPOIHH HPOIYKTH C Orjen Obaemu
pa3paboTKH U KapHEepHO pPa3BUTHE.

OOeKT Ha u3ciie/IBaHe B HACTOSLIMS IIPOEKT € MPOIIOJINC OT K0KHU paiioHu Ha Mapoko. Te3u
palioHM ce XapakTepu3upaT ¢ pa3HOOOpa3Ha pPACTHUTENIHOCT, KaTo HAaOIIOJCHUETO BBPXY
MOBEJICHUETO Ha ImuenTe (10 JaHHU HAa MECTHH ITYEJIapH) HaCOYBa KbM KaKTYCOIOI0OHU pacTeHUs
ot pox Euphorbia. M3BectHo e, ue pacturennu BumoBe oT poa Euphorbia ca u3rounuk Ha Hekrap,
KONTO muenure cbOMpaT 3a MPOM3BOJICTBOTO HAa MeJl, HO HsAMa HAyYHH JAaHHU Te€ Jla ca pacTUTENIeH
M3TOYHMK Ha TPOMOJIKC, OCHOBAaHM Ha XMMHUeH aHaiu3. Bumosere Euphorbia mpomymupar Osun
MJIEYEH COK, Hap. JaTeKc (MOJIXOMAMI 3a cChbOMpaHe OT MmuenuTe mMarepuai). Tol e omucBaH KaTo
IPOAYKT € pa3HOOOpa3Ha OMOJIOrMYHa aKTUBHOCT, HO MMa JJAHHM, Y€ MPUTEXkaBa Apa3HeIo KoXkaTa
JeCTBUE U TOKCHYHOCT. TOBa MoCTaBsl BBIIPOCA 3a ACWCTBUETO, BH3MOKHOCTUTE U HAYMHUTE Ha
MIPUJIOKEHNE Ha MPOIOJIHC OT Te3u paiionu. [ImaHyBaHHTE 1O MPOEKTa 3aaul U JCHHOCTH ca:

1. EkcTpaknust Ha Tmporojuca W (pakIHOHUpaHe dYpe3 pasiIudHU EKCTPAKIMOHHH U
Xpomarorpad)cku METOAH U TIOAXOTH.

2. XuMuyHO mpoduiaMpaHe Ha TMOJydYeHUTe eKkcTpakTd u  ¢pakguu upe3 TCX/T'X-
MC/AMP/BETX-MC.

3. M3omupane M CTPYKTYpPHO OXapakTepH3UpaHe HA WHIUBHIYaTHH KOMIIOHEHTH Ype3
pasznmuuan xpomatorpadeku (KX ¢ pasnuunu ancopbentu, Lobar xpomatorpadus, IITCX) u
cnektpanuu (AMP, MC, U4, YB) metoau.

4. OnpezensiHe HA PaCTUTEITHUS U3TOYHUK HA TPOOUTE Upe3 CpaBHUTEIICH aHaIM3 Ha ChCTaBa
Ha MPOOWTE C TO3W HA PACTUTEIIHU BHIOBE OT palOHA, CBHITIACHO JUTEPATypHU NAaHHU U TI0
BB3MOKHOCT Upe3 TUPEKTHO CPABHEHHUE C PACTUTEIICH MaTepHall.




Pesynmamu u oocvarcoane (0o 10 cmp.)

B paMKkunTe Ha HACTOSIIIMS TIPOEKT ca MU3CIEABAHH 5 poOH mpomonuc ot Mapoko (Tabura
1) ot menonocuara myena Apis mellifera, cx6pan mpe3 2019 rog.

Tabauua 1: I'eorpadcku mpousxoxa Ha mponojuc or Mapoko

IIpoba Teorpadiexu mpomsxon : A (e
TIpoprrimia Pervion | r

EMA-1 | Assa-Zag Guelmim-Oued Noun _ L.

EMA-2 | Sidi Ifni Guelmim-OuedNoun i

EMA-3 | AitBaidemrane | Guelmim-OuedNoun

EMA-4 | Sidi Ifni Guelmim-Oued Noun

EMA-5 | Taroudant Souss-Massa

Crnen oxnaxnane, nponoiuckT (1 T) e HacThpran u ekcrpaxupan cbe 70% eranon (1:10,
w/v) 3a 30 MMH B yITpa3ByKOBO TOJie U CJeJ TOBa 4Ype3 HaKMCBaHE 3a 24 yaca mpu craiiHa
temneparypa. [lomydennTe ekcTpakTu ca GUATPYBaHU M U3MAPEHU /IO CYXO IO/ BAaKyyM.

XUMHUHUAT CBCTaB Ha EKCTPAKTUTE € aHaJM3UpaH dYpe3 Ta3oBa-Xxpomarorpadus/mac
criekrpomerpusi ([X/MC), kosTo € Hail-4ecTo M3Ioa3BaHaTa TEXHUKA 33 aHAJM3 Ha MPOonojiuc. 3a
LIeNITa, eKCTPAaKTUTE (5 MI) ca MpeJBapUTEIHO MOIJIO0KEHU HAa CHIIMIIMPAHE, C OIJIe] MOBUIIaBaHE
JETIMBOCTTAa HAa KOMIIOHEHTHTE 4Ype3 NPEeBPBIIAHETO MM B TPUMETUICHIUIOBH €TEpH.
Nnentudunupanu ca Hax 60 KOMIOHEHTa, MPUHAAIEKAIIM KbM pa3jHueH CTPYKTYpeH Kiac
(Tabnuma 2, urypa 1).

Tadauua 2. XumuueH cberaB Ha miponoiauc oT Mapoko (I'X/MC, 70% eTaHoJIHM €KCTPaKTH CIIe]T
cumipane, % oT o011 HOHEH TOK).

I'pynu koMnoneHTH IIpoda
EMA-1 EMA-2 EMA-3 EMA-4 EMA-5

DEeHOTHN KUCETUMHU - 0.1 0.6 0.2 6.4
Ecrepu Ha deHONIHN KHCENTUHM - - 9.8 2.4 15.3
draBoHOUIN - - 11.8 2.9 45,5
HureprieHn - - 4.5 2.2 7.0
Tpurepnenu 68.6 34.5 27.8 10.7 8.4
MacTHH KHCETHHA 34 4.8 15 0.8 0.3
3axapu ¥ 3aXapHH aJKOXOJH (MOHO ¥ AU3aXapUJIN) 1.0 5.2 23.9 69.4 1.9
Jpyru (XMHOBa KHCEJINHA) 0.3 0.6 6.8 6.0 0.3
Hewnnentudunupanu cretuHeHAS 10.7 23.2 - - -
O6mo 83.6 68.4 86.7 94.6 85.1
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®urypa 1. XumuueH npodui Ha CUIMIIMPAHU €TaHOJIHU ekcTpakTu upe3 ' X/MC.

HabnrogaBanuTe XUMUYHU TPOQUIN Pa3/eNaT IpoOUTE O OTHOIIEHHE Ha TEXHUS ChCTaB,
KaTo Bb3 OCHOBA Ha WJIECHTU(UIMPAHUTE TPYNU BTOPUYHH METAO0OJIUTH, Hal-00I0 ce oyepTaBaT
nse rpynu. Ennara sximtousa npooute EMA-1 u EMA-2, otnnyaBaiy ce ¢ OTHOCUTEIHO BHCOKO
ChJIbPKaHUE Ha TPUTEPIICHU U OTCHCTBHE Ha (PJIaBOHOUAM U €CTepU Ha (EHOTHU KHUCEITUHH, JOKATO
MOCJIEAHUTE ca CpeJl BTOPUUHUTE MeTabonuTu, uaentuduuupanu B EMA-3, EMA-4 u EMA-5.

N3mexny npooute EMA-3, EMA-4 u EMA-5, Hali-BUCOKO ChABpKaHHE Ha (DJIaBOHOUIHN U
ecrepu Ha (enonHu kucenuuu (06mo 60.8 %) e oryereHo B mpodba EMA-5 (Taroudant, Souss-
Massa), 1 makap u B mo-mayiku kojuuectBa u B EMA-3 (Ait Bademrane, Guelmim-Oued Noun) u
EMA-4 (Sidi Ifni, Guelmim-Oued Noun), ckotBeTHO 21.6 % U 5.3 %. Cpen uaeHTuUIMpPaHUTE
(EHOTHN CHhEMHEHHS Ca XapaKTEPHUTE 3a TOIOJIOB THUIl MPOMOJUC (IIPOM3XO0XKIAIl OT BHIOBE
Populus) cbeauHenns, a IMEHHO MTMHOIIEMOPHH, MMHOOAHKCHH, MHHOOAHKCHH 3-O-aleTar, XpU3unH,
MIEHTEHWIOBY ecTepH Ha KadeeHaTa KrceluHa 1 (peHUIETHIIOB ecTep Ha KaeeHaTta kucenuHa. Te3n
KOMITOHEHTH Ca XapakTepHH 3a yepHara Toroia (Populus nigra), kosTo e pacTuTelieH H3TOYHUK Ha
MIPOIIOJIUC OT CTPAHU C YMEPEH KJIMMAT, U € IOCOYBaHa U KaTo €ANH OT U3TOYHUIIUTE Ha MIPOIOJIUC
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oT paiionu cbc cyorponuueHn kiammat (Popova et al., 2015). Ceriacho moaydenute ['X/MC
pesynraru, BuabT Populus nigra e eaMH OT M3TOYHMIMTE HA MPOOHMTE OT Ta3W Tpyla, KOETO
NOTBBPKAaBa (hakTa, ye TOMOJHUTE Ca MPEANOYETEH OT IMUENIUTE PACTUTENICH M3TOYHMK. TSIXHOTO
HaJIM4YKE B OJIM30CT 70 KolepuTe (M3BECTHO €, Ye MUETUTE MPENIETIBAT 0 OKOJIO 5 KM), Makap U Ha
€IMHUYHU JIbpPBETA, CE€ OKa3Ba Ba)XKHO 3a MUEIHUTE MpU ChOMpaHe Ha 3allluTHU cekpeTH. Jlocera,
TOMOJIOBH KOMIIOHEHTH Ca HaMUpPaHH B MPOIOJIKC OT CEBEpHATa U IEHTpalIHaTa 4acT Ha Mapoko
(Popova et al., 2015), kosTO ce XapakTepusupa CbC CyOTpONUYeH (CPEeAM3EMHOMOPCKH U
KOHTUHEHTAJICH) KiauMaT. Hanuauero um ¢ Hail-BUCOKO Chabpkanue B mpoda EMA-5 6u moriio 1a
ce CBBpKE ¢ (akTa, 4ye peruoHbT SO0USS-Massa, oTKbAETO € chOpaHa mpobdara, ce HaMHpa Mo Ha
CeBEp, B CPaBHEHHE C PETHOHUTE HA ChOMpaHe Ha Apyrute mpodu. Souss-Massa e B 6mu3ocT 1o
xpebetute AHTHaTiIac U Bucokarnac (IJJaHUCHKM BEpUTHM OT ATJIACKUTE IUIAHWHU) B Mapoko,
KBJETO KIIMMATHT € CyOTPOIIHYEH.

Pesynrature or '’X/MC HacouyBaT u KbM BTOPU PACTUTEIICH U3TOYHHUK 3a MMPOOHTE OT Ta3n
rpyna, Thid KaTo B TIX ca UACHTUGUIUMPAHU U TUTEPIICHU OT JIaOAaHOB U TOTapaHOB THUI, CPEl
KOUTO KOMYHOBA, KyIpecoBa M H30KYIPECcOBa KHUCEIMHM W TOTapoji. Te3u KOMIOHEHTH ca
XapaKTepHH 3a MPOIOJIUC OT PaiOHU ¢ yMEPEH-CYOTPONHYEH U CYyOTpONUYEeH KIUMAT, C JOKa3aH
pactuteneH npousxon - Cupressus sempervirens. To3u BUA € U3TOYHHUK Ha MPOMOJIKUC OT Manta
(Popova et al., 2011), roxxuu paitonu Ha ['bpriust u rpbiku octposu (Graikou et al., 2016), Mapoxko.
3a mponoarc or Mapoko, AUTEPIIEHN Ca HAMEPEHH B MPOOHM OT CEBEPHU W IICHTPAJIHH 4acTh Ha
crpanara (Popova et al., 2015).

TputepneHOBU CheTUHEHUS ca TpeTaTa rpyna BTOPUYHNA METaOOIUTH, OTYETCHU U B JBETE
rpymnu nponosuc (Tabaunu 2 u 3). YacT OT TpUTEplieHUTE Ca OXapakTepH3UpaHU caMo Ha Oasa
MOJIe] Ha Mac-CIeKTpaiHa (pparMeHTanus, mopaau JUIca Ha Mac CIIeKTPaTHU JaHHH U/WIHA CXOIHU
710 UIGHTUYHHU Mac CIEKTPH, KOETO MOXKE Ja HACOYM KbM Pa3IUYHH KOMIIOHEHTH, BEPOSITHUTE OT
KouTo ca orOenszanu B Tabmuma 3. TputepreHu OT IUKJIOAPTAHOB, JYMAHOB, aMHPUHOB U
JTAHOCTAHOB THUIT KAaTO IUKJIOAPTEHOI, IIUKJIOAPTAHOI, JIYIIEOJ, 24-METHIICH-IIUKIIOAPTAHOIL, 0~ H [-
aMHpHUH Ca HAMUPAHU B MIPOTIOJIHC, OCHOBHO OT CTPAHU C TPOIIMYEH KJINMAT, HO TEXHUST PACTUTEIICH
W3TOYHUK € TpyAHO na Obae ompezeneH, nmopaau ¢akra, 4e ce OMOCHHTE3UpaT OT pa3IuyHu
pactutennu BupoBe. Criesl HalpaBeHa TUTepaTypHa CrpaBka o0ade, HATHYMETO UM B KOMOMHAIIHS
¢ 4-metuncteponu Kato 31-HOPIAHOCTEHON M IUKIOCYKAJeHOJ], KaKTO M WIACHTH(HIMpaHaTa
XMHOBA KHCEJIMHA HACOYM BHUMAHUETO HM KBbM KaKTYCOMOJOOHU PACTHUTEIHU BHUJIIOBE OT PO
Euphorbia (Mazoir et al., 2011; Kringstad & Nordal, 1975). Tosa 6erie mopoeHo u OT ¢akTa, ue
M0 JaHHU Ha MECTHHUTE MUeNapH, MUETUTe ChOUpaT CEKPETH UMEHHO OT TaKUBa BUIOBE, KOUTO Ca
IIMPOKO PA3NPOCTPAHEHH B PalfOHUTE OKOJIO KOIIEPUTE, OTKBJIETO ca B3ETH MpoOHTe mpornoiuc. B
Hal-HUCKO OTHOCHUTEITHO KOJIMYECTBO, TPUTEPIICHU ca uaeHTuGummpanu B mpodba EMA-5, chOpana
OT PETHOH ChC CYOTPUITUYEH KIIMMAT, JIOKATO PETHOHUTE, OTKBIETO MPOU3X0oKaar npooure EMA -
3 u EMA-4, xakto u EMA-1 u EMA-2, ce xapakTepu3upaT ¢ ropell NyCTHHEeH KJIMMaT (TpornuyeH
nosic), NoBJHsH oT myctuHsATa Caxapa. OcHoBHaTa reoMopdosornaHa popMmarys € mpeacTaBeHa ot
MaJK{ TUTAHMHCKM MAacHBH, O0pa3yBalld 4YacT OT AHTHATIACKUTE IUIAHWHH, pa3JelieHu OT
XBIMUCTH PAaBHUHU, KATO PACTUTEITHOCTTA € ChCTaBeHA MPEIUMHO OT XPaCTH U CYKyJIEHTH (TJIaBHO
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Euphorbia officinarum subsp. Echinus, Euphorbia obtusifolia subsp. Regis-jubae) (Genin et al.,
2017). Beuuku mOCOYEHH 10 TYK pe3ynTatu codar, ye npooute EMA-3, EMA-4 u EMA-5 ca ¢
TpoeH pactuteineH npousxon — P. nigra, C. sempervirens u BepositHo Buz Euphorbia.

Bropata rpyna npoou EMA-1 u EMA-2 chabp)kaT OCHOBHO TPUTEPIICHU. 3a T€3U MPOOH,
9acT OT KOMIIOHEHTHTE OCTaHaxXa HEHJICHTU(QHIUPAHM, MOPaIdl JIMICAa HAa CPAaBHHUTEIHH Mac
CIIEKTPaJHU JaHHU. Bb3 OCHOBa Ha MO-TOpe CIIOMEHAaTOTO, MOXKE J1a C€ MPEAIONOXKH, Ue
PacTUTEITHUAT U3TOYHUK € eauH — B Euphorbia.

Ta6auna 3. Tputepnenn u Henaentuuupanu kommnoneat (IX/MC, 70% eTaHONIHU EKCTPAKTH
cien curpane, % ot 001 HOHEH TOK).

KommnoHneHT IIpoba

EMA-1 | EMA-2 | EMA-3 | EMA-4 | EMA-5
Tputepnenu 68.6 34.5 27.8 10.7 8.4
31-HopnanocreHon (31-nH0p-24(25)- 0.7 2.3 6.8 2.7 2.8
JTUXUATPOTAHOCTEPOIT)
TerpauukinueH  TPUTEPIICHOB  ankoxon  M™=498 18.6 4.0 3.2 12 0.7
(;manocrepon/eydon/Tupokanon/ o6Tycuponron)*
31-Hopmanoctepon 0.1 1.0 24 0.8 0.5
HuknoapraHon 7.8 34 0.7 0.4 -
Terpauukanyen TPUTEPIICHOB AJIKOXOJ 1.5 0.8 2.2 0.8 0.5
(manocTepon/eyhon/Tupokanoi/o6Tycudonnon)*
TeTparmknnaeH TPHUTEPIICHOB AITKOXOJT 4.0 2.7 6.5 21 1.6
(manocTepon/eydon/Tupokanoi/odrycudonuon)*
HuknoeykaneHOT 1.5 0.8 - - -
o-AMHUpHH <0.1 2.1 1.2 0.5 0.5
Huxnoapreron 8.0 2.9 0.9 0.3 0.2
S-Amvupun <0.1 1.6 - 0.4 -
Jlymeon 16.0 7.9 3.9 15 1.3
AwmupuHanerar - - - - 0.3
24-MeTuieH-1UKI0apTaHO 104 5.0 - - -
HeunneHTuuuuanu KOMNOHEeHTH 10.7 23.2 - - -
1 4.5 2.9
2 1.4 -
3 4.8 -
4 - 3.4
5 - 3.8
6 - 5.2
7 - 2.7
8 - 3.9
9 - 1.3

*Bb3mMoxHM cheauHeHns Ha 6aza MC ¢parmenranus.

ChbriacHO TONyYeHUTE pe3yiTaTH, MOXKE Ja ce NPEIoNIoKHu, 4e BuIoBe Euphorbia ca
M3TOYHUIM Ha Tporoiuc. Bumose Euphorbia ca u3Tounuk Ha mparier, chOMpaH OT MUYETUTe 3a




MIPOM3BOJICTBOTO HAa MEJl, HO HSMa HAYYHH JaHHH, T€ Ja Ca PACTUTEIICH U3TOYHHK HA IMPOIOJIHC,
OCHOBAaHM Ha XMMHYCH aHaiu3. M3BecTHO e, ue BuaoBe Euphorbia mpoayiupar Osi1 MiIeYeH COK
(marexc), moaXxoAsI] 3a ChbOMpaHE OT IMYEITUTE MaTepual, OMMCBAH KAKTO KAaTO MPOIYKT C IICHHU
OMOJIOTMYHU U (PapMaKOJIOTUYHH CBOWCTBA, TaKa M ¢ TOKCUYHO U JIPa3HEIIO0 KOXKaTa U JIMTaBUIIUTE
neiicteue (Hergenhahn et al., 1974, 1984).

ETo 3amo, BHUMaHMETO HU C€ HACOYM KBbM MPOYYBAHE HA XUMHUYHHUS ChCTaB HA TE3H
pacTUTEIIHU BHJIOBE W JICTAWIHO OXapaKTepu3WpaHe Ha mporonuca. HampaBeHa e iuTepaTypHa
CrpaBKa 3a XMMHYHHUS ChCTaB Ha BuaoBe Euphorbia, ¢ akieHT BbpXy Te3u, pa3mpocTpaHeHH B
Mapoxko. JlanHuTe moka3axa, 4e JaTeKChT Ha BuaoBere Euphorbia ceabpika xoMOuMHAIMs OT
pa3Hoo0Opa3HooOpa3Hu TpuTeprieHoBU ankoxonu (Ourisson, 1994) u murepnenn (Vasas &
Hohmann, 2014). Cpex auTepneHUTEe HE ca OTKPHBAHW TaKMBa OT JIAOJAHOB W TOTApPaHOB THII,
HaMepeHH B crioMeHatus mo-rope Bua C. sempervirens. Hero moBede, TOKCHYHOTO M JPa3HEIIO
KO)KaTa JIeHCTBHE ce CBhP3Ba MIMEHHO C HAJIMYUE HA IUTEPIICHH B JaTEKCa.

3a neTaiiiIHO oxapakTepu3upane oemie nogopana npoda EMA-2, ceabpikalia TpuTepreHu
Y 3HAYUTESHO BUCOK MPOIICHT HEOXapaKTepU3UpaHH CheIUHEHUs. 3a 1eTa, npornoaucsT (45 1) e
excTpaxupas cbe 70% eTaHoI Mo omnKcaHaTa mo-rope npoieaypa. [lony4eHusT eTaHoJIeH EKCTPAKT,
clie/l KOHIIGHTPUPAaHE W pa3pexjaHe C BOJAA, € IOMJIOXKEH Ha IOCIIeAOBaTelIHA TEUHO-TEYHA
EKCTPaKIUs C a3 IMYHHU 110 MOJIIPHOCT Pa3TBOPHUTEINH - TIETPOJIEB €TEP, XJI0POhOpM H eTHIIALETAT.
[Tonmy4yenure neTposieBo-eTepeH 1 XJI0po(HOpMEH EKCTPAKT ca BIOCIEACTBHE (PPAKIMOHUPAHH Ype3
BaKyyMHO TeuHa Xpomatorpadus cbc cuukaren. Ciell XAMUYHOTO poQuIHpaHe Ha PpaKIHUATe
4ype3 THHKOCIIOWHA XpoMmaTorpadus, CXOAHU N0 cheTaB (ppakmun ca obenunenu. [lomyuenu ca
obmo 10 dpakuu ot xmopodopmenus u 24 Gpakiuu OT METPOJICBO-ETEPHUST EKCTpaKkTh. Upe3
MOCIIEBAIIO HEKOJIKOKPATHO M3MOJ3BaHE HAa KOJIOHHA XpoMaTorpadusi mpu HOPMAITHO HaSTaHe ¢
pas3nuuHu ancopOeHTu (cunukaren, cedajekc), KOJIOHHa XpoMarorpadus MpU HHUCKO HalsraHe
(Lobar xpomarorpadus) ¥ mpenapaTHBHA TBHKOCIOWHA Xpomarorpadus (0T CpaBHHTEIHO
HETOJISIPHU (DPAKIUK M OT JBaTa €KCTPaKTa) ca M30JIMpaHu o0mo 17 CheIUHEHHUS, OCHOBHO OT
JTUTEPIICHOB W TpUTEpIieHOB THI. CTPYKTypa Ha W30JIMPAHUTE CHCIMHEHUS € OmpeseiieHa upe3
koMmOuHamus ot SIMP excnepumeHTH (1H-, 13C-, NOE, DEPT, HSQC, HMBC, ROESY), kakto u
ype3 cpaBHeHuE ¢ urepaTypHu SAMP nannu.

OT meTposIeBO-eTEPHUS EKCTPAKT Ca M30JIMpaHu 12 cheAnHeHus: TpuTepreHuTe aymeon (1),
[UKJI0apTaHo (2), uKI0apTeHoI (3), 24-MeTHIICH-ITUKI0apTaHo (4), 25-XHUIPOKCHITUKIOAPTAHOI
(5), 3l-vopmanoctenon (31-Hop-24(25)-muxunponanocrepon) (6), oo6rycudomamon (7),
LUKJIOeyKaJIeHo (8) U MakpOLMKINYHUTE AUTEpIeHu 2-enu-3,7,12-tpuanerni-8-6eH30MInHIOI
(9), wmmron  3,8,12-tpuanerun-7-penmnanerar  (10), wHron  3,8,12-tpuanerwi-7-(4-
meTokcn)penmnnanerat (11), 3,12-auaneTui-7-turinounia-8-merokcuuHro (12),

Ot xJ10pOOpPMEHNUS EKCTPAKT Ca U30JIMPAHH § CheNHEHUS], TPU OT KOUTO Ca N30JIUPAHU H
OT TIETPOJIEBO-ETEPHUS EKCTPAKT: AUTEPIIEHUTE CMeC OT 2-enu-3,7,12-TpuaneTii-8-0eH30MIMHT 0T
(9) u 3,7,12-tpuanerun-8-6enzomnunron (13), unaron 3,8,12-tpuanerui-7-dpenmnanerar (10),
unron 3,8,12-tpuanerun-7-(4-merokcu)penmnanerar (11), tpureprnena 3a-tupokan-8(24)-nueH-




21-an-26-oBa xucenuna (14), kymapunute 6,7-aUMeTOKCH KymapuH (ckomapol) (15) u 6,7,8-

TpuMeTokcu KymapuH (16), u 4-xunapokcudbenszoena kucenuna (17) (durypa 2).
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®urypa 2. M3011panu cbeIUHEHUS

Cpen n3oimpaHnuTe KOMIIOHEHTH Ca TUTEPIICHH OT MHTOJIOB THUII, U30JUPAaHH 32 IBPBU BT
oT mpomoynuc. Te ca TMO3HATH CHhEIAWHCHHS, HM30JMpPaHM OT pa3IuYHU BUaoBe Euphorbia,
BKJIFOUMTEIIHO OT MPOAyHupanus oT Tsx jarekc (Vasas & Hohmann, 2014), koeTo ru 1oka3Ba Kato
pacTuTelleH M3TOYHMK Ha aHajdu3upaHaTa npoda. MHrojaoBuTe QUTEpHEHHM ca MPOU3BOJHU Ha

MAaKpPOOUKIMYHUTC JIATUPAHOBU JUTCPIICHU, XapaKTCpU3Upalll €€ C CIIOKCH IIPBCTCH IIPU C-4uC-
15.
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Cwengunenuero 3,7,12-tpuanerun-8-6enzomnunron (13) e cpen Haii-4ecTo U30IUpPAHUTE
nuteprienn B Euphorbiaceae, karo nocera e Hamupano B jgarekca Ha E. nivulia, E. hermentiana, E.
kamerunica, E. ingens, E. royleana, E. antiquorum (Ravikantha et al. 2002; Abo and Evans, 1981;
Lin and Kinghorn, 1983; Connolly et al., 1984; Opferkuch and Hecker, 1973; Rizk et al., 1984; Yin
etal., 2019). Crnen HanpaBeHaTa TuTepaTypHa ClIpaBKa, He OTKPUXME JaHHHU 3a U30JIMPAHETO MY OT
MapOKaHCKH KaKTYCOIOI00HU BHJIOBE.

EnmumepsT Ha chenunenue 13, 3-emu-3,7,12-tpuaneruin-8-6er3oununron (9) € OTKpUBaH B
Euphorbia canariensis ot Tenepude (Kanapcku ocrposu) (Marco et al., 1997). 2-Enu u 2,3-muenu
WHTOJIOBY TIPOM3BOJTHY Ca U30JUPAHU OT pa3inyHu BugoBe Euphorbia, Ho ca 3HaunTenHo nmo-psaako
CpellIaHu.

JlutepnieHUTE, ChabpKAIIK (GEHUIALETUIHA TPYyIa B MHTOJIOBAaTa MOJIEKYJa, ca HAMUPAHU
B E. resinifera (Hergenhahn et al. 1974; Zhao et al., 2018) u E. officinarum, eanemuunu 3a Mapoko
pactutennu Bugose. Cpen Tsx, uaron 3,8,12-rpuaneru-7-(4-merokcn)penmnanerat (11) u uaron
3,8,12-tpunernn-7-pennnanerar (10) ca 6unm uzonupanu ot E. resinifera, qoxato mo3unuoHHUTE
uzomepu wuHron 7,8,12-tpuneruin-3-(4-metokcu)denunanerar u wuHron 7,8,12-tpunerui-3-
benunarnerat — B E. officinarum (Daoubi et al., 2007).




3,12-Inanernn-7-turnown-8-merokcuunron (12) e usonupan ot E. hermentiana (Lin and
Kinghorn, 1983, Teproecka mpoda), E. acrurensis (Kanapcku octposu, Marco et al., 1998), E.
kamerunica (Connolly et al., 1984).

Bcuuku m3onupaHu TpUTEpIICHM ca OTKPHBAaHW B jarekca Ha BupoBe Euphorbia, Bxi. B
npobu ot Mapoko. Ot Tpurepnienutre oo6Tycudonuon (7) m 31-Hopmanocrenon (6) ca Owim
uzommpanu ot E. officinarum karo ocHoBHuM KoMmmoHeHTH, aokaTo 3a E. resinifera ocrosuure
KOMIIOHEHTH ca a-eydoi u a-eydhop6os (Mazoir et al., 2008; Mazoir et al. 2011, Smaili etal., 2017).
[TocnemuuTe 10 MOMEHTa HE ca U30JUPAaHU OT MpobaTa, HO OTCHCTBHUETO MM HE € KaTETOPHYHO,
MopaJii HAJIMYUETO Ha KOMIIOHEHTH C BCE OIIe HEesICHA CTPYKTypa, ChIiTacHO AaHHuTe oT [ X/MC
aHanu3. [1o OTHOIIEHHE HA HAMUPAHETO UM B IIPOIIOJIUC, IAHHUTE COYaT, Y€ IOKaTO TPUTECPIICHUTE
1, 2, 3 u 4 ca u3oMMpaHu OT MPOIIOJIHC, TIABHO OT TPOIMUYESCKU palloHHU, TO T0ceTa 4-METHICTEPOTH
ca HaMHUpaHH caMoO B mporosiuc ot Manaii3us u bpaswimus. L{ukinoeykanenon (8) e mHamupan B
MaJiai3uiicku mpomosauc oT Oekuianu muenu Geniotrigona thoracica (Nazir et al., 2017), a
obtycudomuon (7) — B Opasuiicku npononuc ot oexminu (Tetragonisca angustula) u megoHoCHH
(Apis mellifera) muenu (Dos Santos Pereira et al., 2003), karo u B 1Barta cirydast ca uaeHTUDUIIMPAHT
ype3 [ X/MC. Tpurepnenure 5, 6 u 14 ce uzonupar 3a mbpBU BT OT IPOMOIUC, KaTo 14 e OTKpUBaH
caMo B ekcyaar ot ctbosiata Ha Schinus molle (kyntusupan B Caymutcka Apabust) (Abdel-Sattar et
al., 2008).

Ot nojyueHuTe 10 MOMEHTA JIaHHHM, € TPY/IHO Jia ce TI0co4M KOHKpeTeH Buj Euphorbia, Ho
cpel cpemamnmre ce B Mapoko BHUAOBE, KaTO HaW-BepoOATHH Mmorar jaa Owbaar mocodenu E.
officinarum subsp. echinus u E. resinifera. E. officinarum subsp. echinus (Hook.f. & Coss.) Vindt,
mo-u3BecteH karo E. echinus Hook.f. & Coss., kakTo € ommcaH bpPBOHAYAIHO, € IIMPOKO
pasnpOCTPaHEH B PETHOHHUTE HAa ChbOUpPaHETO Ha ponoiuca. ChrIIaCHO HATMYHUTE B JIMTEPATypaTa
JaHHH, nocera B jatekca Ha E. officinarum ca wpentudurmpann camMo MHTOJIOBH TUTEPIICHH
(MTpoM3BOHN HA MHTOJIA JTATUPAHOBHU TUTEPIICHH) U TPUTEPIICHOBH ATKOXOJIH. XUMUYHUAT ChCTAB
Ha yaTtekca ot E. resinifera, ot apyra ctpana, e 100pe nmpoy4eH, KaTo € yCTaHOBEHO, ue € Oorar Ha
JM- W TPHUTEPIICHU, KATO OT JAMTEPICHUTE Ca M30JMPAHU MAKPOIMKIMYHH TPEICTABUTECIH OT
nadHAHOB, TUTJIMAHOB, UHICHAHOB W JIATHPAHOB THI (MPOW3BOIHM Ha HHrona). TpsOBa nma ce
oroenexu, ye E. resinifera e Haii-immpoko pa3npocTpaHeHa B M0-CEBEpPHATA YacT OT CTpaHara, HO
HEMHOTO y4YacTHe KaTO pacTUTEJECH M3TOYHHK HE MOXE Ja ObJe OTXBBPJICHO Ha TO3U €Tam OT
usciensanusaTa. Hemo mosede, nBata BUa MPEICTaBIsABAT OOUIMBH, MMOJOOHN HA KAaKTyC, COYHU
XpacTH (CyKyJICHTHH PaCTEHHUS).
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Euphorbia officinarum subsp. echinus Euphorbia resinifera

3a ompenensHe Ha KOHKPETHHUS BUJI PACTHTEICH M3TOYHHUK Ha MPOIOJIHCA ca HEOOXOIUMH
JOMBJIHUTEITHA M3CIICABAHNUS, C OTJIE]] N3ACHSBAaHE HAa CTPYKTypaTa Ha TPUTEPIICHOBUTE aJTKOXOJN
gype3 ['X/MC u nou3scHsBaHE Ha ChCTaBa Ha MpodaTa, 0COOCHO M0 OTHOIICHUE Ha ChIBPIKAIIHN CE
MaKpOIUKIMYHU AUTEpIieHH. ToBa € OT 3HaueHHE C OrJie]] Bb3MOKHOCTHUTE 3a NPUJIOKECHHE Ha
HpOIIOJINCa, Thl KaTo, KakTo Oele MmouepTaHo, JaTeKChT OT BuAoBe Euphorbia ce orimuara c
pa3HooOpa3Ha OMOJOrMYHAa aKTUBHOCT, HO CBIO TaKa € TOKCHMYEH M UMa Jpa3zHeIlo KoXKaTa U
JIMTaBULIUTE ACHCTBHE.

Bunose Euphorbia ca mmpoko u3non3sanu B HapogHaTa MEAUIMHA IO CBETA KATO CPEACTBA
ca JieyeHHe Ha HapyUICHWS HAa XPaHOCMMJIATEIHATA M JIMXaTEIHA CHCTEMH, KOXKHU 3a00JIsIBaHMU,
Bb3NAJicHUs, HapaHsBanus ¥ uHpekuuu (Madeleine et al., 2015). Euphorbia officinarum ce
M3IIONI3BA B TPAJAMIIMOHHATA METUIIMHA 32 JICYCHHE HA KOKHU W OPTAIMOJIOTHYHH 3a00JISIBAaHHS
(Daoubi et al., 2007), a cyxusar narekc ot E. resinifera, napeuen eypopOuym, ce mpemiara B
THProBCcKaTa Mpeka B PeIiila CTPaHH, 3a JICYCHNEe Ha HEBPOJIOTUYHHU MPOOIeMH, XpOHHYHA OOJIKa,
TyOepKyo3a, 3a o0ekuaBaHe Ha 00JIKa B 350UTE U JIp., KaTO IEHCTBUETO MY CE€ CBbP3Ba IMPEAUMHO
¢ Hanmnumeto Ha aureprienn (Vasas & Hohmann, 2014). Ha muteprneHu obade ce ABIDKH U
TOKCHUYHOCTTA U APA3HEIIOTO JIeHCTBHE, KaTO € YCTAaHOBEHO, Ye TOBA Ca MPEAUMHO MPEJICTABUTENN
oT TUrIManoB (popOosoBu ecTepr), naguaHoB U unreHanos tun (Fatope et al., 1996), kakBuTo 10
MoMeHTa He Osixa m3onmupanu. 3a E. resinifera, manpumep, enuH OT Hali-XapaKTepHHTE 3a BUjA
TMTEPIICH € pe3nHU(pEpaTOKCHH (1ad)HAHOB THIT), KOMTO € (QYHKIIMOHAIEH aHAJIOT Ha KarlCaulluHa,
aKTHBHATa ChCTAaBKa Ha JIIOTUTE YylmIKU. MI3BecTHO e, e unctusaT pesuaudeparokcus € ot 500 mo
1000 mbTH MO-JIFOTUB OT KancauuuHa. [Ipu KOHTaKT, TOM UMa CHIIHO Apa3Hell e(eKT, mocieaBaH OT
JleCEeHCUOMIM3alKs U aHaAJre3Ms, MOpaJu KOETO C€ CUMTa 3a MOIIEH aHalireTwk. [Ipu KIMHUYHU
M3NUTBAaHKUS TIPU Xumeppeduiekcusi Ha THKOYHUS MeXyp, nua0eTHa HEeBpomaTHs M OOoJIka IMpu
OHKOJIOTUYHM CHCTOSIHUS C€ MOCOYBA, Y€ MPUYMHABA MO-IBJITOTPAHHO OOJIEKYEHHE C MO-MaJIKO
npasHeHe, B cpaBHeHue ¢ karcaunuHa (Kissin & Szallasi, 2011).
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[To oTHOWIEHHE HAa AMTEPIICHU OT WHIOJIOB THI, 00aue, ce ChOOIaBa, Ye HE IMPOSBSBAT
TOKCHYHO M Jpa3Helo Koxara aeiicTeue. 3a uaroi 3,8,12-rpuanerui-7-pennanerar (10) u uHromn
3,8,12-tpunernn-7-(4-merokcu)penunnanerar (11), npu u3cieqBaHUsA BBPXY yXOTO Ha MHUIIKA,
Hergenhahn u cwhaBTOpW mMOcouBaT, 4ye MOXKE Ja C€ CUMTAT 33 MPAKTHUYECKH HEAKTHUBHU KaTo
npasuurenu (Hergenhahn et al., 1974, 1984). Nuronurte ca nmpeau3BUKaId 3HAYUTEIICH HHTEPEC
KaTo aHTHHeomuacTuyHu cpezctaa (Sahai et al., 1981; Fatope et al., 1996), a 3a 3,7,12-Tpuarnerui-
8-6enzomnunron (13) e yctaHoBeHa W aHTHOCTeOonopo3Ha aktuBHOCT B BMM kierku (Yin et al.,
2019). 3a tputepnenute ootycudonnon (7), nnkioeykaneHon (8) u 24-MeTuiIeH-1UKI0apTaHo (4)

€ YCTAHOBCHA IMPOTHUBOBB3IAINTCIHA, HUTOTOKCHUYHA U AHTUTYMOPHA AKTUBHOCT (Kemb0| et al.,
2020).
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H3600u/0b06uienue

I. AHanu3upanu ca 5 npoGu MPOTOHKC OT IOXKHH pailoHn Ha Mapoko upe3 I'XMC, cien
cununupane. Maentuduuupanu ca Haj 60 BTOpHYHN MeTaGouTa, IPUHANIEHKALIN KbM KIIACOBETe
(eHONHN CheANHEHHUS, AUTEPIICHN U TPUTEPIICHH.

2. Onpepiened € pacTUTENHMAT U3TOUHMK Ha IPOTOJIKMCA, KATO € YCTAHOBEHO, Ye NpoOHTe
EMA-3, EMA-4 1 EMA-5 ca cMeceH THI MPOMNOJIKC, TPOM3XOXKAAI] OT TPM PACTHTEIHH BHAA
Populus nigra, Cupressus sempervirenes u npenctasuten Ha pon Euphorbia. 3a npobure EMA-1
1 EMA-2 e ycTaHOBEHO, Ye MPOM3X0KIAT OT €MH PAaCTUTENCH U3TOUHUK - BUI Euphorbia.

3. Upes pasnuunu xpomartorpadcku metomH, or npoba EMA-2, cwbpaHa oT paifoH ¢
MYCTUHEH K/IMMAT, Ca U30JUpaHu 17 KOMIIOHEHTa, IPEANMHO OT TPUTEPIIEHOB U JUTEPIIEHOB THIL
CTpyKTypuTe Ha CheIMHEHHSATA ca onpeeneHH upe3 SIMP excriepuMeHTH.

4. Vizonupanu ca 11 HOBOTKPHUTH 3a MPOINOJIKC ChEIUHEHHS.

5. 3a mBpBM MBT OT MPOMOJKMC Ca M30JIMPAHH MAKPOUMKIMYHM [MTEPHEHH W 4-
METHJICTePOJIH, KOMOMHAUMATA OT KOWTO € XapaKTepHa 3a KaKTyCONOJOGHH BHIOBE OT POX
Euphorbia.

6. MzonupanuTe nocera TUTEpNeHH ca MPOU3BOJHM HA MHTONA (1aTupaHoOB THIM), KOUTO ca
ONMUCBAHM KAaTO MPAKTHYECKH HEAKTUBHU CHEAMHEHHMs, MO OTHOLUCHHUE [pa3HEIlo KoxKaTra M
JIMTaBULIMTE JEHCTBUE.

7. ©OpMyIMpPaH € HOB THII NPOTIOJIKE, IPOU3XOXKAALL OT BUA Euphorbia, Kato Hail-BepOSTHH
ca E. officinarum subsp. echinus u E. resinifera.

Hyonuxkayuu u ynacmua na nayynu gopymu
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