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IIpoeneHo cpaBHUTENBbHOE (HUTOXHMMHIYIECKOE H3ydEeHHE 3[J0POBBIX M OONBHBIX pacteHuit Lactuca quercina L.,
MOPKEHHBIX ABYMSI BUIAMH OOJIMTaTHBIX (UTOTPO(HBIX TPHOOB-NIAPA3UTOB — MYYHHUCTOPOCSHOTO
Golovinomyces cichoracearum (DC.) Heluta n pxasunanoro Puccinia lactucarum P. Syd., npomspacraromux B
T'oprom Kprimy. B cocraBe nmcTheB Kak 370pOBOrO, TaK M IMOPAKEHHOIO IPHOAMH IUTAIOLIETO PAaCTEHUS
UIEHTH(GUIMPOBAHBl PEOONAJAIONINe BTOPUYHBIC METa0OIMTBI — M3BECTHBIC (DEHOJIBHBIE COCIMHEHUS
((paBoHOMABI) amnMreHWH, JIFOTEONHH, KBepueTuH, 7-O-B-D-rimokonupanosun ioreonnHa u 3-O-f-D-
TIIIOKOITUPAHO3K ] KBEPIIETHHA. YCTAHOBIEHO, YTO MOpaXKeHHE TIpHOAMM MPAKTHYECKH HE H3MEHSET Kak
KaueCTBEHHbIH, TaK M KOJIMYECTBEHHBIN COCTaB (DEHONBHBIX coequHeHHH. OTMEUeHO JHUIb HE3HAYUTENBHOEe
YBEJIMYEHHE JIOJIM HETJIMKO3MIMPOBAHHBIX (JOPM (PEHOJBHBIX COSAUHEHUM, YTO TPEATIONIOKUTENHHO CBSI3aHO C
TJIMKO3UIa3HOM aKTHBHOCTBIO (PePMEHTHBIX CHCTEM Mapa3UTHBIX TPHOOB.

Knrouegvie cnosa: Lactuca quercina L., rpubsl-napasutsl Golovinomyces cichoracearum w Puccinia
lactucarum, Asteraceae, BTOpPHUYHBIE META0ONMTHI, (JIABOHOMMIBI, AIWICHHH, JIIOTCONUH, KBEpIETHH,
7-O-B-D-riroxonupano3us goteosnna u 3-O-B-D-rirokonupaHo3us KBepLeTHHA.

BBEJIEHUE

YMEpEeHHO-XOJMOMHBIH M  BIAXHBIA KIUMaT KpbeIMCKHX TOp C D3JIEMEHTaMHU
CPEIM3eMHOMOPCKOTO KJIIMMaTa CIIOCOOCTBYET Pa3BUTHIO Pa3HOOOpa3HOM (JIOPHI U CTONb
JKe pa3HO00pa3HOM 10 BUIOBOMY COCTaBy (putoTpodHOl MUKOOHOTHI. B ['opHOM Kpbimy
cpeau 3apociiell «1yOKoB» — y4yacTKOB ayOoBoro um ayOoBOro-rpaboBoro seca, ¢
npeobaanueM Huskopocioro nayba mymmcroro (Quercus pubescens Willd.). B
okpecTHocTax mrT. Hayuseiii baxuwmcapaiickoro paitona Pecrybmukm Kpeim  Oblia
oOHapyKeHa IEHOMOMYJIsIus JIATyKa TyOpaBHOTO Lactuca quercina L. (Asteraceae) ¢
MpU3HAKAMH TOPAKCHUsS JTUCTHEB ABYMs BHAaMU (PUTOTPOPHBIX OOJIUTaTHBIX TPUOOB-
MmapasuTtoB — MydHHCTOpocsHOoro Golovinomyces cichoracearum (DC.) Heluta u
pxaBunHHOTO Puccinia lactucarum P. Syd.
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Panee »ToT BMA pacTeHMs, KyIbTHBHUpPyeMbld B Caay MEIUIIMHCKUX PacTCHUM
HNucturyra dapmakonorun llomsckolt akamemmm Hayk B KpakoBe, wncciemoBaiics
MOJIbCKUMH YYCHBIMH, OOHAPYKHUBITUMHU B KOPHSAX PACTCHUS CECKBUTEPIICHOBHIC JTAKTOHBI
[1], a B mUCTBAX (hIaBOHOWIBI U UX TIUKO3UABI [2].

MATEPHAJIBI 1 METO/bI

Wnentndukanuo o0pasuoB rpudoB Golovinomyces cichoracearum wu Puccinia
lactucarum Ha JNHCTBAX PACTCHHSA-XO3SMHA TPOBOJIWIM CTAHAAPTHBIM METOAOM C
MMOMOIIBI0  ompenenuteneit [3, 4], a Ha3BaHWE pPACTCHHUS-XO3SHWHA MPEACTABICHO II0
uctouHuky [5]. CoBpeMEHHBI TaKCOHOMHYECKHHA CTaTyC BHIOB TPHUOOB TPHUBEICH
COTJIaCHO MHTEPaKTHBHBIM 0azaM — Index Fungorum [6] u Mycobank Database [7].

3nopoBeie W ToOpaxkeHHbIe Tpubamu G. cichoracearum w P. lactucarum IucThs
Lactuca quercina cobpans! B utone 2024 romga B (a3e MaccoBOTO IBETCHHS PACTCHHS B
OKPECTHOCTSIX TIOCENKa TOpOJCKOro Tuna HaydHblli W BBICYIICHBI Oe3 HarpeBaHUs B
MIPOBETPUBAEMOM TTOMEIICHUH JI0 COCTOSHUS JIOMKOCTH.

Jns aHanm3a XMMHYECKOTO COCTaBa HABECKM 370POBBIX W TMOPAKEHHBIX JIHCTHEB
BecoM 1o 0,2 T TIIATEIHHO M3MENbYEHBI B CTYNKE C JOOABICHHEM KBapIIEBOTO MECKa JI0
MBUICBUIHOTO COCTOSIHUS U DKCTparupoBaHbl 70 %-HBIM BOJTHBIM STHIIOBBIM CITUPTOM IPU
KOMHATHOH TeMIepaType ¢ BhIAepKKoH B TedeHue 10 mHeil. IKCTpaKThl aHATH3UPOBAIIUCH
TOHKOCJIOWHOHN Xpomartorpadueit Ha miactuakax Silufol ¢ UCIONb30BaHNEM CIICTYIOIITIX
XpoMaTorpaMuecKuxX CHCTEM pacTBOpHUTENel: xiopogopM—meranon (9:1), xmopodopm—
metanon (8:2), xmopopopm—meranon (7:3), HaCHILEHHBIMH JUCTWIIMPOBAHHON BOIOU
uin 25 %-HbIM BOOHBIM aMMuakoM. CHCTEMBI PacTBOPHUTENIECH XIIOpohOopM—METaHONT B
nporopiuy 9:1 UCHOAB30BAIUCH TSI CBOOOTHBIX (hIABOHOUJOB, OCTAIBHBIC — IS UX
TJIMKO3WIIUPOBAHHBIX (hOPM.

B kauectBe «cBujeTeneii» npu XpoMaTorpaguueckoM JIETCKTHPOBAHUH (DEHOITBHBIX
coemuaeHN (TCX) wWcmonp30BaHBl 3aBeOMBIC OOpaslbl aMWIeHWHA, JIOTCOJIMHA,
KBEpIETHHA M WX DIIOKO3uA0B — 7-O-B-D-rmokonupano3wia  JIOTEONUHA U
3-O-B-D-rimrokonpaHo3uaa KBEpIeTHHA.

JerextupoBanue XxpoMaTorpaduIecKuX 30H MPOBOIMIH C TOMOIIBI0 Y D-H3ITydeHUS
(365 ©uM), a TakKe TIOMOIIBIO CIUPTOBBIX PACTBOPOB XJIOpHIA AFOMUHUS,
(hochopHOBONBPPAMOBOH KHUCIIOTHI, CEPHOM KHCIOTHI C TOCICIYIONUM HarpeBaHUEM
XpoMaTorpamm.

PE3YJIBTATBI U OBCYKIEHUE

CornacHo JaHHBIM JINTEPATyphl IHUTAIOLIEe pacTeHue JATyK AyOpaBHBIN Lactuca
quercina UMeeT €BpOINENCKO-CPENN3EMHOMOPCKUI apeas, KOTOpbIi oXBaTeIBaeT EBpory
OT IOTO-BOCTOYHOM €€ 4acTW [0 LEHTpaJbHOW ['epMaHuM, a Ha BOCTOKE €ro I'paHHIIbI
JIOXOZISIT BILTOTH 110 tora Poccuu, Bkitoyass KpeiMckuil mosmyocTpoB. L. quercina siBnseTcs
JIByJIETHEW MOHOKapnu4yeckol TpaBoi, BeicoToi 60—200 cM, BETET MPEUMYIIIECTBEHHO B
neTHU (6—8 MecsIbl) Meprol, SIBISETCS ME30(UTOM 110 OTHOIICHHUIO K BOXHOMY PEXUMY
U CLUOTeNNO(UTOM 110 OTHOIIEHHUIO K CBETOBOMY PEXHUMY, IO CBOEH NMPHUPOJE SBISETCS
a’3pone0(pUTOM, 10 OTHOLICHHIO K COJICBOMY PEKUMY — TITMKO(QUTOM, pacTeHHUE SIOBUTO
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M BCTPEYAETCS OUYEHb PEAKO Ha JECHBIX OITyIIKaX, CPeIH KyCTapHUKOB TOJIBKO B ['opHOM
Kpeimy [8, 9]). B I'epmanun L. quercina cauTaeTcsi BUOM, HAXOMSIIUMCS IO YTPO30H
ncuesnoseHud [10].

B Hacrosimeli pabote MBI IPOBENH CPaBHUTEIbHOE (GUTOXUMHUYECKOE HCCIICIOBAHUC
nuctbeB L. quercina, npouspactatomiero B ['opuom Kpeimy. MccnegoBanuch JUCThSI B
3I0POBOM COCTOSTHUH U TOPaYKCHHBIE JBYMS BHIAMH OOJUTATHBIX TPHOOB-TIAPA3UTOB —
G. cichoracearum u P. lactucarum.

DKCTPAKITHIO JINCTHEB L. quercina TMPOBOIUIN OOBIYHO HCIIONB3yeMBIM 70 %-HBIM
BOJHBIM STHJIOBBIM CIUPTOM, HW3BIEKAIONIMM KaK BEIIECTBA MallOW, TaKk M CpemHei
MOJIIPHOCTH, 32 MCKIIOUCHHEM OCNKOB M TOJHMCAXapUAO0B. DKCTPAKTHl aHAIU3HPOBAIU
METOJOM TOHKOCIIONHOMW xpoMarorpaduu. VCroib30BaHHE B KaUECTBE NCTCKTHPYIOIIETO
peareaTa (ochopHOBOIBGPAMOBONM KHCIOTHI TIOKAa3ajdo OTCYTCTBHE COCIWHEHUMH
TEPIICHOUTHOM MPHUPOJIBI, TOT/Ia KaK UCIOJIb30BaHUE APYTUX JACTCKTHPYIOIIUX PEarcHTOB
(xJopuma  alOMUHUS, CEPHOM  KUCJIOTBI) HM  HPOCMOTP  XpOMaTorpaMM  IOJ
Y®-uznyuenuem (365 HM) mokaszano Haauuue (PEHONBHBIX coeauHEHHH ((I1aBOHOMIOB)
MO XapaKTEePHOH OKpacKe XpoMaTorpa(uuecKuX 30H U TFOMHUHECIICHITUH.

Xpomarorpaduueckoe CpaBHEHHE C 3aBEIOMBIMU 00pa3iaMy B PA3IMIHBIX CHCTEMAaX
pacTBOpHUTENEH MO3BOIHIIO IETEKTHPOBATH B AKCTPAKTAX JINCTHEB CIEAYIOIINE W3BECTHBIC
(haBOHOMABI M WX TIMIOKO3MAbl — anurenuH (1), moreonun (2), kBepueruH (3),
7-O-B-D-raroxonupanos3un groteonua (4) u 3-O-B-D-rmroxonupanosu ksepuetuna (5).
OTH COeNWHEHUs, CylIs N0 OTHOCHUTENHHON IUIOMIA N XpOMAaTOrpadUuecKuX 30H,
HaXOAWTCS MPUMEPHO B COMOCTABUMBIX KOJIMYECTBAX, TOTJA KaK KOJIMYECTBO KEpIETHHA
(3) cymectBenno menbiie. Coenunenust 1, 2, 4 u 5 paHee ObUIM BBIICTICHBI U3 JTHCTHEB
L. quercina, npouspacratouieii B [lonpme [2].

HOH,C

HO
HO—
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AHanu3 XpoMaTorpaMM SKCTPAKTOB JIMCTHEB MMOKA3BIBACT, YTO MOPaKCHUE TpUOAMU
NPakTUYeCKH HEe W3MEHSAET KaK KaueCTBEHHBIH, TaK M KOJIHYECTBEHHBIH COCTaB
(eHONBHBIX COCJMHEHWH IUCTheB L. quercina. OTMEYEHO JWIIb HE3HAYUTEIHLHOE
YBEJIIMYCHHUE [TOJIM HETJIUKO3WINPOBAaHHBIX (hopM (peHonbHbIX coemuHeHwit (1-3), yto
NPEIOJIOKUTETHHO CBSI3aHO C TJIMKO3WAAa3HOW AaKTHBHOCTHIO (DEPMEHTHBIX CHCTEM
rpuboB. OdeBHIHO, YTO TIOpaXeHHE TMapasuTHRIMH Tpubamu  Golovinomyces
cichoracearum w Puccinia lactucarum TpaKTUYeCKH HE 3aTparuBacT OHOCUHTE3
(hnaBOHOMIOB pacTeHUs-xo3sMHa Lactuca quercina, SBISIONUXCS BTOPUYHBIMU
MeTaboIuTamMH.

3AKIIOYEHUE

1. HccrnenoBaHbl 310pOBbIE W MOPAXKCHHBIC NBYMs BUIaMU (UTOTPOGHO-0OTUTaTHBIX
rpuboB-Mapa3uToB — My4dHHCTOpOocsiHOrO  Golovinomyces cichoracearum u
pxaBuuHHOTO Puccinia lactucarum pactenus Lactuca quercina, IpoU3pacTaroliero B
I'oproMm Kpeimy.

2. B muctesax pactenus merogoM TCX wuaecHTH(GHUIMPOBAHBI AlMUIEHUH, JIIOTCOJIMH,
kBepuetuH, 7-O-B-D-rmokommpanosun noteonnHa U 3-O-f-D-rirokonupaHo3u
KBEPIIECTHHA.

3. llokazaHo, 94TO MOpaXeHHE TPUOAMH MPAKTHUECKH HE M3MEHSET KaK KaueCTBEHHBIH,
TaK U KOJIMYECTBEHHBIN COCTaB ()EHOIBHBIX COETMHEHUI.
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COMPARATIVE PHYTOCHEMICAL STUDY OF HEALTHY AND FUNGAL-
AFFECTED GOLOVINOMYCES CICHORACEARUM (DC.) HELUTA AND
PUCCINIA LACTUCARUM P. SYD. LEAVES OF LACTUCA QUERCINA L.,

NATIVE TO THE MOUNTAINOUS CRIMEA

Grishkovets V. L., Prosyannikova I. B., Shmakova E. A.

V. L. Vernadsky Crimean Federal University, Simferopol, Russia
E-mail: vladgri@ukr.net

The Lactuca quercina L. plant is poisonous and is very rare on forest edges,
among shrubs in the Mountainous Crimea. A comparative phytochemical study of the
leaves L. quercina of, which grows wildly in the obligate phototrophic parasitic fungi
Golovinomyces cichoracearum n Puccinia lactucarum area of the Crimean Peninsula in a
healthy state and affected by the parasitic fungi. Leaves in a healthy state and affected by
two types of obligate parasite fungi were studied — G. cichoracearum and P. lactucarum
in the mass flowering phase. Leaf extraction was carried out with a commonly used 70 %
aqueous ethyl alcohol, which extracts both substances of low and medium polarity, with
the exception of proteins and polysaccharides. The extracts were analyzed by thin-layer
chromatography. The use of phosphoric acid as a detecting reagent showed the absence of
terpenoid compounds, whereas the use of other detecting reagents (aluminum chloride,
sulfuric acid) and viewing chromatograms under UV radiation (365 nm) showed the
presence of phenolic compounds (flavonoids) by the characteristic color of
chromatographic zones and luminescence.

Chromatographic comparison with known samples in various solvent systems made it
possible to detect the following known flavonoids and their glucosides in leaf extracts —
apigenin (1), luteolin (2), quercetin (3), 7-O-B-D-glucopyranoside of luteolin (4) and
3-0O-B-D-glucopyranoside of quercetin (5). These compounds, judging by the relative area
of the chromatographic zones, are found in approximately comparable quantities, whereas
the amount of quercetin (3) is significantly less. Compounds 1, 2, 4 and 5 were previously
isolated from the leaves of L. quercina, native to Poland.

The analysis of chromatograms of leaf extracts shows that the fungal lesion
practically does not change both the qualitative and quantitative composition of phenolic
compounds. There was only a slight increase in the proportion of non-glycosylated forms
of phenolic compounds (1-3), which is presumably related to the glycosidase activity of
the enzyme systems of the fungus. It is obvious that the defeat of the parasite fungi
G. cichoracearum and P. lactucarum practically does not affect the biosynthesis of
L. quercina flavonoids, which are secondary metabolites.

Keywords: Lactuca quercina L., parasitic fungi Golovinomyces cichoracearum and
Puccinia lactucarum, Asteraceae, secondary metabolites, flavonoids, apigenin, luteolin,
quercetin, 7-O-B-D-glucopyranoside of luteolin and 3-O-B-D-glucopyranoside of
quercetin.
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