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Pesiome

BBegeHue. KawraH KoHckuin (Aesculus hippocastanum L.) — pacTeHve, WIMPOKO Mcnosb3youleecs B opULMaNbHON 1 HAPOZHOM
MeAanumuHe MHormx ctpaH. ®apmakonenHbiM cbipbem B Poccuiickon Oepepaummn ABNAIOTCA TONbKO CEMEHa KaliTaHa KOHCKOroO.
LiBeTku, 6naropgapsa copepaweincs B HUX ¢pakumm GEHONbHbIX MPOM3BOAHLIX W TPUTEPMEHOBbLIX CaNOHWHOB, ABAAITCA
NepcrnekTUBHbIM JIeKapCTBEHHbIM PACTUTENbHbIM CbipbeM, MPeAnoNoKUTeNbHO 06MagalownmM BEeHOTOHU3MPYIOWNM ©
MeMOPaHOMPOTEKTOPHbIM AeicTBMEM. [N NONyYeHUn feKapCTBEHHbIX PAacTUTENbHbIX NPenapaToB Ha OCHOBE LIBETKOB KallTaHa
KOHCKOro TpebyeTcs Hanuuve HOPMATMBHOW AOKYMEHTaLuu, cofeprkalleil nepeyeHb MoKasaTesiell KayecTBa, B TOM uucsie
onucaHvie NPU3HaKoB ero NOoAJMHHOCTM (Mopdonormm 1 aHatomun). OBHMM 13 NepefoBbIX METOAOB, LUMPOKO NMPUMEHAEMbIX B
MeauurHe 1 B noc/efHee BpeMA BCe Yalle NCrnonb3yemMblX B ¢apMakorHOCTMUYECKOM aHanu3e, ABAAETCA pacTpoBas 3feKTPOoHHanA
MUKpockonua. B oTnnume oT TpagUUMOHHOW CBETOBOW MUKPOCKOMMM MeTOoh faeT BO3MOXXHOCTb MONyuYnTb OO6bemHoe
NPOCTPaHCTBEHHOE NMpefCTaB/eHre O ANAarHOCTMYECKM 3HAUMMBbIX NMPU3HAKaX JIeKapCTBEHHOIO PaCcTUTENIbHOTO CbIPbsi.

Uenb. Llenbio nccnefoBaHns ABRSANOCb M3yyeHMe OCOBEeHHOCTE MOPQONOrMyM NMOBEPXHOCTU LIBETKOB KalUTaHa KOHCKOro
METOJOM PacTPOBOI 3NEKTPOHHOW MUKPOCKOMMWN.

Marepuanbl u metogbl. O6bEKTOM NCCNE[OBAHUA CY>KUNN BbICYLUEHHbIE LiefibHble LBETKUN KalluTaHa KOHCKOro O6bIKHOBEHHOMO
(Aesculus hippocastanum L.), cobpaHHble B BopoHexckoln ob6nactu B 2023 rogy B Hauyane uBeTeHMA. Kycouku LBeTKOB
npenBapuTeNIbHO HaMbUIANM KPEMHMEM Ha aBTOMAaTMYECKOW HanbinutenbHon yctaHoBke Q150R ES (Quorum Technologies Ltd.,
Benuko6putaHus). MmkpodoTtorpadpu nosyyeHnl Ha 31eKTPOHHOM MUKpocKone JSM-6510LV (JEOL Ltd., AnoHus).

Pesynbtatbl n o6cyxpaeHue. MukpodoTtorpadum, nonyyeHHble B XOAe aHanv3a, MoKasanu AMArHOCTMYECKM 3Hauumble
0COBGEHHOCTU CTPOEHWA LBeTKa: anuaepMasnbHble KNeTKW NenecTkoB BeHYMKa MHOrOYrosibHble, HenpasBuiabHON GOpMbI,
HeKOTOpble BbITAHYTbIE, C U3BUIUCTbIMY CKnagkKamu. MNbiibLeBble 3epHa MOTYT 6bITb COO6paHbl B rpo3fgeobpasHble CKOMIEHMS,
pacnonaratbCA pa3spoO3HEHHO WM BCTpeyaTbCA MOOAMHOUKe. [oBEepPXHOCTb nenectka BeHUYMKa MOKPbITa MHOFOUYUCIIEHHbBIMY,
YacTo NepeKkpyuMBalOWMMNCA BONOCKaMK, UMewrmn rpybobopoaaByatyto CTPYKTYpy M KOHYCOBMAHOE OCHOBaHWE C YeTKO
Bblpa)eHHbIM MeCcToM KpenneHus. MoBepXHOCTb TbIUMHOUHbIX HUTe 6opo3yaTtas, ¢ NPOLONbHLIMU CKNaaKaMu C e4VHUYHBIMA
OAHOKNETOYHbIMU BoslockaMu. [lbinbHMK ob6nagaetT cknagyato ¢GOpPMON, ero MOBEPXHOCTb BbICTUMAIOT YellynyaTble
anupaepmasbHble KJeTKW C rpyObiMy 1 YTONLEHHbIMY CTEHKaMU. MOBEPXHOCTb yalleuky, BK/oUYas LIBETOHOXKY, TakKXKe rycTto
onyLeHa MHOrOUYNCIIEHHbIMY TPUXOMaMM.

3aknioveHne. MeToa pacTpoBOI 3NEKTPOHHON MUKPOCKOMWMW BrepBble UCMONb30BaH ANA M3yyeHUsa MOPdONOro-aHaToMUYeCKnX
NPU3HaKOB LIBETKOB KallTaHa KOHCKOro. YTOUHEHO CTPOEHMEe OCHOBHbIX AMArHOCTUYECKM 3HAUUMBbIX CTPYKTYp gaHHoro JIPC.
OnpepeneHa Mopdonorus NOBEPXHOCTU SMMAEPMUCA JIENECTKOB BEHUMKA U YalleyKy, TPUXOM, NMbUIbLEBbIX HUTEN, NbIIbHUKOB
1 NbUIbLIEBbIX 3€PEH LIBETKOB.

KnioueBble cnoBa: UBeETKM KalTaHa KoOHCKoro, Aesculus hippocastanum L., 3neKTpOHHas pacTpoBas MWUKPOCKOMMS,
Mopdonornyeckme N MUKPOANarHoCTUYeCKMe NPU3HaKmM Cbipba

KoHGNUKT nHTepecoB. ABTOPbI AEKNAapMpYIOT OTCYTCTBUE SABHBIX U MOTEHUMANbHbIX KOHQUKTOB WHTEPECOB, CBS3aHHbIX C
ny6nvKaumen HacToALLen cTaTby.

Bknap aBtopoB. A.[l. [lyHWIUH npoBOAMS 3aroTOBKY W NPO6GONOAroTOBKY CbipbA K BbIMOJIHEHWUIO WCCIEA0BAHUA, UM
obHapyeHbl Mopdonornyeckne NpU3HaKky LBETKOB KaluTaHa KOHCKOro C MpUMeHeHVEeM pacTpOBOro 31eKTPOHHOIO MUKPOCKONA,
a TakKe 0603HaueHbl BCe PUCYHKM, OTpakaloLime OCHOBHble pe3ynbTaTtbl paboTbl. CoBMecTHO ¢ O. B. TpyHeeBol Hanucan TekcT
ctatbu. O.B. TpuHeeBa KOHCY/NbTUPOBana Nno MojyyYeHHbIM pe3ynbTaTtaM, nucana pasfgensl «3akniouyeHne» u «Pesynbratbl 1
obcyxaeHuey.
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Abstract

Introduction. Horse chestnut (Aesculus hippocastanum L.) is a plant widely used in official and folk medicine in many
countries. Pharmacopoeia raw materials in the Russian Federation are only horse chestnut seeds. Flowers, due to the fraction
of phenolic derivatives and triterpene saponins contained in them, are a promising medicinal plant raw material, presumably
having a venotonizing and membrane-protective effect. To obtain medicinal herbal preparations based on horse chestnut
flowers, it is required to have regulatory documentation containing a list of quality indicators, including a description of the
signs of its authenticity (morphology and anatomy). Scanning electron microscopy is one of the advanced methods that have
recently been increasingly used in medicine and pharmacognostic analysis. Unlike light microscopy, the method provides
a three-dimensional spatial representation of diagnostically significant signs of medicinal plant raw materials.

Aim. The aim of the study was to study the morphology of the surface of horse chestnut flowers by scanning electron microscopy.

Materials and methods. The object of the study was dried whole flowers of horse chestnut (Aesculus hippocastanum L.),
collected in the Voronezh region in 2023 at the beginning of flowering. The pieces of flowers were pre-sprayed with silicon
on an automatic spraying unit Q150R ES (Quorum Technologies Ltd., Great Britain). Micrographs were obtained using the
JSM-6510LV electron microscope (JEOL Ltd., Japan).

Results and discussion. The micrographs obtained during the analysis showed diagnostically significant features of the flower
structure: the epidermal cells of the corolla petals are polygonal, irregularly shaped, some elongated with sinuous folds. Pollen
grains can be collected in cluster-like clusters, located separately or found singly. The surface of the corolla petal is covered
with numerous often twisting hairs having a rough-warped structure and a cone-shaped base with a clearly defined attachment
point. The surface of the staminate filaments is striated, with longitudinal folds with single unicellular hairs. The anther has
a folded shape, its surface is lined with scaly epidermal cells with rough and thickened walls. The surface of the calyx, including
the pedicel, is also densely pubescent with numerous trichomes.

Conclusion. The scanning electron microscopy method was used for the first time to study the morphological and anatomical
features of horse chestnut flowers. The structure of the main diagnostically significant structures of this LRS has been clarified.
The morphology of the epidermis surface of the petals of the corolla and calyx, trichomes, pollen filaments, anthers and pollen
grains of flowers has been determined. It has been established that carbon and oxygen are the predominant elements of the
raw materials.

Keywords: horse chestnut flowers, Aesculus hippocastanum L., electron scanning microscopy, morphological and
microdiagnostic signs of raw materials
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BBEAEHUE

KawTtaH KoHckuin (Aesculus hippocastanum L.) — pac-
TeHUe, LWWMPOKO Mcrnonb3ytolleeca B od1UnanbHON 1 Ha-
poAHOWN MepuuMHe MHOruX cTpaH. Cbipbe KallTaHa KOH-
CKOro, Mo fiaHHbIM nuTepaTtypsbl [1-6], obnagaet pagom
dbapMaKoiornyecknx CBOWCTB, MMaBHbIM U3 KOTOPbLIX B
HacTosLlee BpemMA NPUHATO cunTaTb ero GneboToHMYe-
ckoe pencreme. OQHAKO Ha JaHHbIi MOMEHT Ha TeppuTo-
pun Poccuiickonn Mepgepauun B odrumanbHOW Meauum-
He MCMONb3ylTCA TONbKO CeMeHa KaliTaHa KOHcCKoro [7].
B cBA3M C 3TMM KomnnekcHoe ¢$apMaKOrHOCTUYecKoe
n3yueHne Jpyrux Mopdonornyeckmx 4vacter AaHHOro
pacTeHUA ABNAETCA aKTyaslbHbIM HanpaBfieHMeM uccne-
[JOBaHUN B pamKax MOWCKa HOBbIX MCTOYHMKOB HGuono-
rmyeckn aktusHbIx Bewects (BAB) npupogHoro npowuc-
xoxgeHna. M3 nutepaTypHbIX MCTOYHUKOB W3BECTHO,
YTO LBETKU KallTaHa KOHCKOro ABMAIOTCA NepCneKkTuB-
HbIM NNEKAPCTBEHHbIM PacTUTeNbHbIM cbipbeM (JIPC) 6na-
rogapAa cofeprkallenca B HUX COBOKYMHOCTM MHOIOYMUC-
NEeHHbIX (GEHONbHbIX MPOU3BOAHbLIX U TPUTEPMEHOBbIX
CanNoOHWHOB, MPEeANONOXKNUTENBHO OKa3blBaOWMX KOMI-
NEKCHbI BEHOTOHU3NPYIOWNA 1 MeEMOPaAHOMPOTEKTOP-
Hbl 3¢ peKT [8-10].

[na ncnonb3oBaHMA pacTUTENIbHOTrO CbipbA dapma-
LeBTUYECKMU MPOU3BOACTBAMMN C LIENbI0 MONYYeHUA Ne-
KapCTBEHHbIX pacTuUTenbHbIX npenapaTtos (JIPM) TpebyeT-
CA Hanmume HopMaTMBHOM AokKymeHTauum (HO), copep-
)Kallel nepeyeHb nokasaTesiell KauyecTBa, B TOM 4ucie
onMcaHue NPU3HaAKOB ero NofMHHOCTK (Mopdonorun u
aHatomumm). OgHUM 13 NepefoBbIX METOAOB, MOcC/iegHee
BPeMsA BCe yalle MUCNOoMb3yemblX B MeAuUMHE N NpaKkTu-
Ke ¢$hapMaKorHoCTMYecKoro aHanmsa, ABAAETCA pacTpo-
Bas 3NeKTPOoHHaa mukpockonua (POM) [11-24]. OaHHbIN
ONTUYECKUN MeTOA MO3BOMAET U3yyaTb MOBEPXHOCTb
pa3nnyHbIX MUccnegyeMbix 0bpasuoBs, B YactHoctn u JIPC,
BKJ/IlOUAA BCTpevaolmeca Ha Heli Mopdonoro-aHaToMu-
yecKme CTPYKTYpPbl C BbICOKUM pa3spelleHnem. B otnmune
OT TPagULMOHHOW CBETOBOW MUKPOCKOMWW MEeTOf AaeT
BO3MOXHOCTb MONYUNTb OOBEMHOE MPOCTPAHCTBEHHOE
npeacTaBieHne 0 ANArHOCTUYECKN 3HAUUMBIX MPU3HaKax
nsyuvaemoro JIPC [25-26].

OpgHako CTOMT OTMeTUTb, YTO B HacToAllee BpemsA
JaHHbI MeTo[ He aABnsAeTcA dapMakonenHbIM B YacTu
aHanusa JIPC, vawe Bcero PSM ucnonb3yetca B pasnunu-
HbIX HAyKOEMKMX OTpacnax, MeTajlyprnyeckon npo-
MbILAEHHOCTN W UHXKEHEPUN ONA OLUEHKN MUKPOCTPYK-
Typbl NOBepxXHOCTU u3genun [27-28]. Ha gaHHbIA MoO-
MEeHT npumeHeHne POM B meguumHe n dapmaunmm mc-
Nnosib3yeTcA ANA MOHUTOPUHTA MOBEPXHOCTU HEKOTO-
pbiX NIeKapCTBEHHbIX GOpPM, aHanm3a MopPonornyecKmx
cTpyktyp JIPC nnn nccnegoBaHnin CTPYKTYPHbIX U3Me-
HEeHV B KneTKax M TKaHAx opraHusma [29-30]. B cny-
yae oueHKkn nogfmHHoctn JIPC meTon npuvMeHMM Tosb-
KO AN MCCnefoBaHMA LeSIbHOTO CbipbA 1 He MO3BoNAeT
BbIABUTb AMArHOCTUYECKN 3HaYMMble NMPU3HaKN Ana n3-
MefibYEHHOro M MOPOLLUKOBAHHOMO CbipbA, YTO cnegyeT
OTHEeCTM K ero HefoCTaTKaM.
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Lienbio nccnegoBaHWA ABAANOCH K3YYeHWE OCO-
6eHHOCTeln MOPdONOrMN NOBEPXHOCTM LIBETKOB KaluTa-
Ha KOHCKOrO MEeTOAOM PacTPOBOM 3NEKTPOHHOW MUK-
pockonuu.

MATEPUAJIbI U METOADbI

O6beKkTOM MCCefOBaHNA CNYXUIW BbICYLIEHHbIE
LefibHble LBETKU KalluTaHa KOHCKOro 06blKHOBEHHOrO
(Aesculus hippocastanum L.), cobpaHHble B BopoHex-
ckoln obnact B 2023 rogy B Hauane ugeteHusA. Cbipbe
6bINO BbICYLIEHO METOAOM BO3AYLIHO-TEHEBOW CYLUKW.
[na nposefeHuna nccnegoBaHna metogom POM Kycou-
KW UBETKOB NpeABapuTesibHO HamMbiAANM KpPemMH/eM Ha
aBTOMaTMYeCKOM HambinuTenbHon yctaHoBke Q150R ES
(Quorum Technologies Ltd., BenukobputaHus) gns no-
BblleHUA npoBogumocTu. MukpodoTtorpadun nonyyeHnbl
Ha 3/eKTPOHHOM MwuKpockone JSM-6510LV (JEOL Ltd.,
AnoHuA). O6bpaboTka pe3ynbTaToB MPOBEAeHa Mpwv no-
MOLM nporpamMmmMHoro obecneyenus ESPRIT 1.9. Uccne-
[OBaHMA MpoBefeHbl C WUCMONb30BaHEM MPUOOPHON
6a3bl LIKM HayuHbiM obopynoBaHuem OIBOY BO «Bopo-
HEXXCKUI rocyjapCTBEHHbIN YHUBEPCUTET».

PE3YJIbTATblI U OBCYXAEHUE

[na cpaBHeHWA BbIABMNEHHbIX OCOBEHHOCTEN CTpoe-
HMA M3y4Yyaemoro CbipbsA MPOBOAWIM COMOCTaBNEHME
JaHHbIX ¢ PapMakonemHbiIM MeTOLOM MAeHTUPUKaLUK
JIPC - cBeTOBOM MUKPOCKOMMUEN, NMPUMEHEHHON Hamu
paHee [31]. MukpodoTorpaduu, nosyyeHHble B Xopme
aHanNM3a, [EMOHCTPUPYIOT OCOOEHHOCTU Mopdonorum
MOBEPXHOCTU LBETKOB KalTaHa KOHCKOTO B OOGBHEMHOM
n306paxxeHnn (PUCYHKN 1-7).

MoBepxHOCTb MccefyeMbix 0o6pa3LoB B pesysnbTa-
Te BbicywwmBaHUA npuobpena cneunduyeckuin penbed.
onuaepmanbHble KNeTKX NenecTKoB BeHYMKA MHOro-
yrosibHble, HenpaBuibHON $OpPMbl, HEKOTOPblE BbITA-
HyTble, C U3BWINCTBIMW CKnagkamu. KneTouHble cTeHKu
nmetoT ytonwenns (pucyHok 1, A n B). NpobonogroToBka
K MPOBEAEHNIO aHanM3a MeTOAOM CBETOBOW MUKPOCKO-
NN NPUBOANT K MCUYE3HOBEHWIO MOPLUUHUCTOrO penbeda
NMOBepPXHOCTU (PUCYHOK 1, B).

Ha u3yuyaembix ob6pasuax B 6Gonbliom Konuuyectse
BM3Yyanun3npyoTca MbiibLeBble 3epHa 0BanbHOM Gopmbl
C rNaKoWM MOBEPXHOCTbIO, UTO He 6bl1o uaeHTndUUn-
POBaHO MNPV UCCNeAoBaHUN OAHHOrO CbipbA dapMako-
nerHbIM MeToAOM CBeTOBOM MuKpockonuu [31]. MMbinb-
LeBble 3epHa MOryT 6bITb COGpaHbl B rpo3aeobpasHble
CKOMMNEHWSA, pacnonaraTbCA paspo3HEHHO WM BCTPEeYaTb-
cA nooanHouKe (pucyHok 2, A—B).

MNMoBepXHOCTb NenecTka BeHUYMKA MOKpbiTa MHOro-
UYMCNEHHbIMK BOJIOCKaMu, uUmerwumun rpybobopopas-
yaTylo CTPYKTYpYy U KOHYCOBMAHOE OCHOBaHWe C 4eT-
KO Bblpa)KeHHbIM MeCTOM KpenjeHua (pucyHoK 3, A un
B). Bonockun nmetoT pasnuyHyto anvHy, Hanbonee Kpyn-
Hble 1 U3BMAUCTbIE PAcMofiaralTca Mo Kpako nenecTtka
BEeHUMKa (pUCyHOK 4, A). TpuxomMbl Ha MOBEPXHOCTU fne-
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PlﬂcyHOK 1. Oparmeu'r annaepmMnca BeHYMKa UBeTKa KallTaHa KOHCKOro.

POM: snupaepmanbHblie KNeTKN BeHYMKa LiBeTKa KallTaHa KOHCKoro, A - (yB. X1000); b - (yB. X300); B - cBeToBas MMKpPOCKO-

nuA (yB. x400)

Figure 1. Fragment of the epidermis of the corolla of the horse chestnut flower.

REM: epidermal cells of the corolla of the horse chestnut flower, A - (zoom x1000); B - (zoom x300); C - light microscopy

(zoom x400)
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PucyHok 2. MbinbyeBble 3epHa.
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A - crpynnnpoBaHHble MblibLeBble 3epHa U 3nnaepmMalsibHble KNeTKN BeTKa KOHCKOro KalTaHa (yB. x800); b - pa3pos3-
HEHHO pacnoJioXXeHHble NblUibLieéBbleé 3epHa |BeTKa KOHCKOro KalTaHa (yB. %300); B - eauHNYHO pacnoJsioXeHHoe Nnbljib-

ueBoe 3epHo (yB. x1000)

Figure 2. Pollen grains.

A - Grouped pollen grains and epidermal cells of horse chestnut flower (zoom x800); B - Scattered pollen grains of hor-
se chestnut flower (zoom x300); C - Single pollen grain (zoom x1000)

necTka 4acTo NepekpyunBaloTCA, NepensieTalTca Mex-
Zy coboin n moryT obnamelBaTbca (prcyHoK 4, b). POM ¢
npumeHeHnem ysenunuyeHnsa B 800 n 6onee pa3 no3Bo-
nAeT BM3yanuM3npoBaTh LIEPOXOBaTY0 NOBEPXHOCTb TpU-
XOM L@aHHOTO CbIpbA.

B pe3ynbTtaTe M3yyeHUA ThIUMHOYHBIX HUTE Obinn OT-
MeUeHbl XapaKTepHble 0COBEHHOCTN MOBEPXHOCTU: 3MNU-
AepmasbHble KneTkn He auddepeHUMpOoBaHbl, NOBEPX-
HOCTb TbIYMHOYHBIX HUTEN Gopo3fuaTasi, C MPOAOSIbHbIMU

CK/afikamu, uTo 6oniee YeTKO MOXKHO YBMAETb Ha MUKPO-
doTorpadum, nonyueHHon metogom POM (pucyHok 5, A).
Ha noBepxHOCTM BCTpevaloTca eAuHWYHble OfHOKMe-
TOUHbIe BOJIOCKM C FpybobopogaBuaTon CTpyKTypon (pu-
CYHOK 5).

Takxke B flaHHOW paboTe BrepBble ObIN K3y4YeHbI
Mopdonornyeckne ocobeEHHOCTU NMOBEPXHOCTU MblfbHU-
Ka LIBETKOB KalUuTaHa KOHCKOro. MbinbHUK obnagaet cknag-
yaTol GpopMON, ero NMOBEPXHOCTb BbICTUIIAIOT Yellyiya-
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PI/ICVHOK 3. I'py6060poAana'rb|e BOJIOCKN NOBEPXHOCTN JienecTKa BeHYNKa LBeTKa KallTaHa KOHCKOro.

P3OM, A - (yB. x850); b - (yB. X450); B — cBeTOoBasa mukpockonus (yB. x400)

Figure 3. Coarse warty hairs on the surface of the petal of the corolla of the horse chestnut flower.

REM, A - (zoom x850); B - (zoom x450); C - light microscopy (zoom x400)
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PucyHok 4. KpaeBble BONOCKIN lenecTKa BeHYMKa LiBeTKa KallTaHa KOHCKOro.

P3M, A - (yB. X50); b - nepenneTeHHble BONIOCKW NlenecTKa BEHYNKa KallTaHa KOHcKoro (yB. x140); B - cBeToBaA MUKPOCKO-

nus (ys. x100)

Figure 4. Border hairs of the corolla petal of the horse chestnut flower.

REM, A - (zoom x50); B - Intertwined hairs of the corolla petal of the horse chestnut (zoom x140); C - light microscopy

(zoom x100)

Tble anuAepMasibHble KNeTKn C rpyobiMm 1 YTOMNLWEHHbIMY
CTeHKamn. Ha noBepXHOCTU NblIbHMKA BU3yanu3upyioT-
CA MHOTOUMC/IEHHbIE MblfibLEBbIe 3epHa OBaJibHOW dop-
Mbl C XapaKTEPHbIM BbITAHYTbIM YriybfneHnem B LIEHT-
panbHom Yactu (pucyHok 6, A n b).

MoBepXHOCTb YalleuKy, BKNOYasA LBETOHOXKY, Tak-
e rycto onylleHa MHOrOYMC/IEHHbIMU TPUXOMaMu (pu-
CyHOK 7). CnnowHoe noKpbITe 3nMaepmumnca BosIoCKamum
3aTpygHAET BU3yann3auuio MHbIX QUArHOCTUYECKUX Xa-
PaKTepUCTUK AaHHOW CTPYKTYpPbl LiBETKA, Hanpumep pas-
Mepa 1 popmbl KNeTok, meTogom POM.

3AKJNNIOYMEHUE

MeTopn pacTpoBOl 3NeKTPOHHOW MUKPOCKONWK Brep-
Bble UCMOMb30BaH A U3yuyeHUs Mmopdosioro-aHaToMu-
YeCcKMX NPM3HAKOB LIBETKOB KallTaHa KOHCKOro. YTou-

HEHO CTpPOEHMEe OCHOBHbIX AMArHOCTUYECKM 3HaYMMbIX
cTpykTyp paaHHoro JIPC. OnpepeneHa mopdonorua no-
BEPXHOCTU 3MMAEpPMMCa NIeNecTKOB BEHUMKA U Yalley-
KW, TPUXOM, MblfibLEBbIX HUTEN, MbIILHUKOB U MblbLie-
BbIX 3epeH LBeTKOB. lMonyyeHHble cBeAeHNA AOMONHAIOT
N galT npencraBsieHne 06 06bEMHOM XapaKTepe hdaH-
HbIX, MOMYYEHHbIX NPU MNCCIefoBaHNM LBETKOB KaluTa-
Ha KOHCKOro dpapmakonemnHbiM MeTOLOM CBETOBOW MUK-
pockonuu.
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PucyHok 5. bopo3guyaTocTb NOBEPXHOCTU ThIYMHOUYHbIX HUTEl LiBeTKa KallTaHa KOHCKOro.
P3M, A - (yB. X450); b - cBeToBaA Mukpockonus (yB. x100)

Figure 5. Grooves on the surface of the staminate thread of the horse chestnut flower.
REM, A - (zoom x450); B - light microscopy (zoom x100)
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PucyHok 6. Mopdonorna noBepxHocT NbibHNKa LiBETKa KallTaHa KOHCKOTo:

A - nonHopasmepHbIil NbUIbHMK LiBeTKa KaliTaHa KOHCKOro (yB. X70); b — yewyiiyaTtblie KNeTKN NbiIbHUKA U NbiNbLeBble
3epHa (yB. x300)

Figure 6. Morphology of the anther surface of the horse chestnut flower:

A - full-size anther of the horse chestnut flower (zoom x70); B — scaly anther cells and pollen grains (zoom x300)
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PucyHok 7. Mopdonorusa noBepxHOCTH LiBETOHOXKKM LiBeTKa KalliTaHa KOHCKOTO.
P3OM, A - (yB. x50); b - cBeToBasA Mnkpockonus (ys. x400)

Figure 7. Morphology of the pedicel surface of the horse chestnut flower.

REM, A - (zoom x50); B - light microscopy (zoom x400)
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