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MikpockoniyHi gocnigxeHHs naroHiB Salix cinerea L. onopu YkpaiHu

H. B. bopogiHa*©P, B. M. KosanbogE, O. M. KowosuitAf, O. B. Mamyns®

HauioHanbHwWit dhapmaueBTUYHUI YHIBepcuTeT, M. Xapkis, YkpaiHa

A — KOHLUenUis Ta an3aitH gocnimpxkeHHs; B — 36ip naHux; C — aHania Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepaKEHHS CTaTTi

MpencTaBHuky poamHn Salicaceae — LiHHI fxepena nikapcbkoi POCMMHHOIT CUPOBMHM, SIKY 30aBHa 3aCTOCOBYHOTb Y HAPOZHI MeauumHi. B
€BPOMNeViCbKIX KpaiHax aesiki Buay poay Bepba € odiumHansHumMy pociimHamu. Came kopy Bepbu B 6araTbox kpaiHax Ha3uBaloTb NMpUpos-
HUM acnipuHom. Bigsap i3 kopy BepOU BUKOPUCTOBYHOTL SIK MPOTUMANSPIAHUIA, KapO3HUXKYBaNbHWIA, paHO3arooBanbHUA, aHTUCENTUYHNN,
KPOBOCMMHHUI, B'A3KWI | NpoTM3anansHui 3acit. PocnnHu pogy Salix L. BigpisHATLCA PI3HOMAHITHICTIO KOMMOHEHTHOTO CKIagy Ta MiCTSTb
Komnnekc 6ionoriYHo akTUBHIX CMOIYK: NONiPEeHONbHUX Cronyk, (eHoNormiko3uzais, caniumnartia, (pnaBoHOIIB, MiZPOKCUKOPUYHMX KICTIOT,
edipHMX onin, BiTamiHIB, KAPOTUHOIAIB, Nonicaxapuais, MikpoeneMeHTiB. Kopa Monoayx ririok pisHux BUuAiB poay Bepba, sk-ot Salix purpurea L.,
Salix fragilis L., Salix daphnoides Vill., BkntoveHa y BuaaHHs eBponelicbkoi hapmakonei, a 3 2014 poky — o epxasHoi ®apmakonei Ykpa-
THW. PO3LLIMPEHHS CMPOBMHHOI 6a3u Nikapcbkoi POCIMHHOI CMPOBWHYM — aKTyarbHa npobnema, Ky MOXMMBO BUPILLMTY LUASIXOM YBEAEHHS y
(hapmaLEeBTUYHY NPaKTKKy CUCTEMATUYHO GrM3bKUX aBTOXTOHHUX Ta IHTPOAYKOBaHMX BUAIB BepO, siki noLwmpeHi B YkpaiHi.

MeTta po6oTy — BU3HAYEHHSI MIKPOCKOMIYHMX [iarHOCTUYHMX 03HaK naroHis Bepbu nonensictoi (Salix cinerea L.) dnopm Ykpainu ans
ifeHTudikaLii nikapCbKoi POCIIMHHOT CUPOBUHY.

Matepianu Ta metoan. OB’ekT fOCNimKEHHS — cyxi naroHu Salix cinerea L. PocnuHHy cupoBuHy 36upanu y TpasHi—cepnHi 2016-2018
pp. y XapkiBcbkiit, 3akapnatchkii, Kuiscbkii obnactsx. [JocnimxeHHs aHaToMiyHoT By1oBum naroHiB Bepbu nonensicToi BUKOHanm, 3acto-
COBYHOYV METOAM CBITNOBOI Ta €NEKTPOHHOI MIKPOCKONii. YNETPaCTPYKTYpY NOBEPXHI enigepMarnbHOi TKAaHUHW NUCTKIB AOAATKOBO BUBYANM,
BUKOPUCTOBYHOUM METOAM CKaHyBanbHOI MiKpOCKONii.

Pesyniratun. 3aiicHunm nornnbneHe BUBYEHHSI aHaTOMIYHOI By10BM naroHiB Salix cinerea L. i BCTAHOBUMM OCHOBHI ZiarHOCTWYHI Mi-
KPOCKOMiYHi 03HaKM NiKapCbKOi CUPOBWHY.

BucHoBku. Pesynbrati OCHiIKEeHHS CYTTEBO PO3LLMPIOIOTL BiZJOMOCTI OO aHaToOMi4HOi OyaoBu naroHiB Salix cinerea L. donopm Ykpainu
Ta BYKOPUCTOBYBATUMYTLCA Mif Yac CTaHAapTH3aLlii CUPOBUHU BUAIB POAVHM BEPOOBI.

Mwukpockonuyeckue uccneaoBaHusa noderoB UBbI nenenbHom (Salix cinerea L.) donopbl YKpaunHbl
H. B. BopoauHa, B. H. Koanes, O. H. Koweson, O. B. lamyns

lMpencraButenu cemelictBa Salicaceae — LieHHble UCTOYHWKM NEKapCTBEHHOTO PaCTUTENBHOMO Chipbsl, KOTOPOE U3haBHa NPUMEHSETCS B
HapoZHOW MeaULMHE BO MHOTUX CTpaHax Mupa. B eBponelickux cTpaHax HeKoTopble BUABI poAa MBa SBRSTCA OhULMHANBHBIMU PacTeHN-
AMU. IMEHHO KOpy MBbI BO MHOTUX CTPaHax Ha3blBatoT MPUPOAHBLIM acrivipuHoM. OTBap M3 KOpbI MBbI MCMOMBL3YHOT Kak NPOTMBOMAnspuinHoe,
XapOMOHWXKatoLLIEe, PaHO3KMBNSIOLLEE, aHTUCENTUYECKOE, KPOBOOCTAHABMNMBAIOLLEE, BSXKYLLEE W NPOTUBOBOCMANIMTENBHOE CPEACTBO.
Pactenus poga Salix L. otnnyatotcs pasHoobpasnem KOMNOHEHTHOrO COCTaBa 1 CoaepKaT KOMMNEKC G1ONormiyeckn akTMBHbIX COEOUHEHMIA:
NonMEHONbHbLIX COeAVHEHUI, (DEHONOMNKO3MAOB, CanMLMIaToB, hiaBOHOMAOB, TMAPOKCYKOPUYHBIX KACIOT, 3PMPHBIX Macen, BUTaMWHOB,
KapOTMHOMAOB, NONMCcaxapuaoB, MUKPO3NEMEHTOB. Kopa MONoAbIX BETBEN pasHbIX BUAOB poaa vBa, a MerHo Salix purpurea L., Salix fragilis L.,
Salix daphnoides Vill., BkntoueHa B nanaxusi EBponeiickoii hapmakonew, a ¢ 2014 roga — B MocygapctBeHHyto apmakoneto YkpaunHbl. Pac-
LUMPEHWE CbIPbEBOV Ga3bl NEKAPCTBEHHOTO PACTUTENBHOTO Chipbsi — akTyarnbHasi pobnema, KOTOpyo BO3MOXHO PELLMTL 3@ CYET BBEAEHNS B
(hapmaLEeBTUHECKYHO MPAKTUKY CUCTEMATUYECKV BrN3KX aBTOXTOHHBIX M MIHTPOZAYLIMPOBaHHbIX BUAOB MB, LIMPOKO PacnpoCTpaHeHHbIX B YkpanHe.

Llenb paGoTkl — onpeaeneHne MUKPOCKOMYECKUX AMArHOCTUYECKMX MPU3HaKOB NoberoB vBbI nenenbHom (Salix cinerea L.) dnopbi
YkpauHb! 4515 MAEHTUDUKALMA NEKapCTBEHHOMO PACTUTENBHOIO Chipbsi.

Marepuansl u metoabl. MiccnenoBaHne aHaToMU4eCKOro CTpoeHust noberos 1Bkl NenenbHOM NPOBOAUMM C NMPUMEHEHNEM METOAOB
CBETOBOW U 3MEKTPOHHOW MUKPOCKOMUU. YNBTPaCTPYKTYpy NOBEPXHOCTU anNuAepMarbHOW TKaHU NIUCTLEB AOMONHUTENBHO WU3y4vany,
1CMOonb3yst METOAbI CKAHWPYIOLLEH MUKPOCKOMUM.

Pezyniratel. [poBeaeHo yrnybrneHHoe nsyyeHne aHaToMM4eckoro CTpoeHns noberos Salix cinerea L. hnopbl YkpanHbl v yCTaHOBMEHbI
OCHOBHbIE AMarHOCTUYeCKe MUKPOCKOMMYECKNE NPU3HAKW NIEKapCTBEHHOMO ChIpbS.
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MikpockonidHi docnioxeHHs1 nacoHie Salix cinerea L. ¢hriopu YkpaiHu

BriBoakl. Pesynkrathl ccnefoBaHus 3Ha4MTENbHO pacLUMPAIOT CBeeHNs 06 aHaToMuyeckom cTpoeHumn noberos Salix cinerea L. pnopel
YKkpauHbl 1 ByayT UCnonb3oBaHbl NPy CTaHAAPTM3aLMK Cbipba BUAOB CEMENICTBA MBOBbIE.

KnioueBsle cnoea: Salix cinerea L., nobern, Mukpockonuyeckue npusHaku, COM.

AKTyanbHble Bonpochbl hapmaLeBTU4eCKOM U MeAULIMHCKON HayKu 1 npakTuku. — 2019. — T. 12, Ne 3(31). — C. 276-284

Microscopic research of shoots of the Salix cinerea L. of Ukrainian flora
N. V. Borodina, V. M. Kovalov, O. M. Koshovyi, O. V. Hamulia

Representatives of the Salicaceae family are valuable sources of medicinal plant material that has been used in traditional medicine in
many countries around the world.. In European countries, some willow species are official plants. It is the bark of willow in many countries
called natural aspirin. The decoction of the willow bark is used as an antimalarial, antipyretic, wound healing, antiseptic, hemostatic,
astringent and anti-inflammatory agent. Plants of the genus Salix L. have a variety of component composition and contain a complex
of biologically active compounds: primarily polyphenolic compounds, phenol glycosides, salicylates, flavonoids, hydroxycoric acids,
essential oils, vitamins, carotenoids, polysaccharides. The bark of young branches of different willow species, including Salix purpurea
L., Salix fragilis L., Salix daphnoides Vill., have been included in the edition of the European Pharmacopoeia and since 2014 to the State
Pharmacopoeia of Ukraine. Expanding the raw material base of medicinal plant raw materials is an urgent problem that can be solved
through the introduction into the pharmaceutical practice of systematically close autochthonous and introduced willow species widespread
in Ukraine.

The purpose of this work is the determination of microscopic diagnostic features of the willow goat (Salix cinerea L.) shoots of Ukrainian
flora for the plant material identification.

Materials and methods. The object of the study was dry shoots of Salix cinerea L. Vegetable raw materials were collected in May—August
2016-2018 in Kharkiv, Zakarpattia and Kyiv region of Ukraine.

The study of the anatomical structure of goat willow shoots was performed using the methods of light and electron microscopy. The
ultrastructure of the epidermal leaf tissue surface was further studied using scanning microscopy techniques.

Results. An in-depth study of the anatomical structure of the shoots of Salix cinerea L. has been carried out and the main diagnostic
macro- and microscopic features of perspective medicinal raw materials have been established.

Conclusions. The obtained results significantly expand information on the anatomical structure of shoots of Salix cinerea L. flora of

Ukraine and could be used in the standardization of raw materials of species of the family Willow.

Key words: Salix cinerea L., shoots, microscopic features, SEM.
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J1o nepcneKkTHBHUX JIKEpel JTIKapChKoi POCIMHHOT CHPOBH-
HH HaJISKaTh BUIM Poay Bepba (Salix) cimeiicTBa BepOOBI
(Salicaceae), sixi mommupeni y ¢uopi Ykpainu, MaroTh BEIHKI
CHPOBHHHI 3aIlacy Ta 3/1aBHa 3aCTOCOBYIOTHCSI B HAPOJHIN
Me/IMIIMHI B 0araTbox KpaiHax cBity. J{aBHi CJIOB’STHH BBaX<a-
T BepOy CBSIIICHHUM JIEPEBOM, CHMBOJIOM O€3I1epepBHOCTI
xuTTst. OcBsiueHa BepOa i HUHI KOPUCTYETHCS BEITMKOO MO~
HOIO cepe]T YKpaiHIiB, il MPUITHUCYIOTh MaridHy cumy [7]. Y
JesKknx Kpainax €Bporm, A3ii Ta B [1iBHIUHI AMepui BUaN
pomy BepOa — odirtiiiHi pocarHu. Kopa MOIOIuX TiloK pi3HIX
BUJIIB poiy Bep0a, k-0t Salix purpurea L., Salix fragilis L.,
Salix daphnoides Vill., BkiroueHa y BUIAHHS €BPOINCHCHKOT
(bapmakorei [14,19], a 3 2014 poky — o JepxaBuoi dap-
makorei Ykpainu [5].

BepOu — onuH 13 HalOLIBIINX POAIB IEPEBHUX MOPI] MO-
MIpHOTO KJTiMary. 3a pi3HUMH JaHUMH, Y CBITI IX HapaxoBy-
10Th 350—-600 BrAiB. 3riIHO 3 HAYKOBUM JTAHUMH, TPUPOTHO
B YKpaiHi 3pocTaroTh Maibke 25 BumiB poxy Salix [8], mo
Hanexkarhb 10 3 migponiB i 16 cexmiit. Y Kapmarax 3ocepemxke-
Ha HaOUIbIIA KITBKICTh aBTOXTOHHUX BB BepO [10,22].

OnHUM 13 HAUTIOIIMPEHIIINX YarapHUKOBHMX BHIIB B YKpaiHi
€ BepOa nonersicra. Bepba nmonessicra (Salix cinerea L., uBa
nenienbHast, Grey willow; pomuaa Bep6osi — Salicaceae, nane-
JKUTB 110 Tipony Vetrix, cexuii Vetrix, nincexuist Laeves)— npo-
JIOMHa POCJIMHA poauHH BepOoBuX. Cipuii, rycTOOmyIeHNI

Kyi1 3—6 M 3aBBHUIIKH. J[epeBHHA ITifl KOPOO — 3 YaCTHMHU
Bastkamu 110 15-30 MM 3aBIoBKKH. JIMCTKU YeproB.i, Tyxe
OTYIIICHI, 3BEpPXy CipyBaro-3ejcHi, 3iCMOMy — CipyBaTo
MOBCTHCTI, 4—12 CM 3aBIOBKKH, IMOJOBKEHO JaHIETHI abo
MOJIOBKEHO SMIENO/i0H], KOPOTKO 3ar0CTPEHi, MUIIacTi abo
Maike IIIoKpai, 3 ayxke BUnHyTHMH 1016 mapamu 6i9HIX
JKIJIOK. BpyHBKH Ta MOITOJIi TTATOHU TaKOK YKPHUTI CipyBaTHM
myrmkoM. KBiTi BepOm mormemnsicToi omHOCTaTeBi, 3i0paHi y
BEITHKi CepekKH Oe3 onyteHHs. Bepba momernsicta Mae MaTod-
KOBI i THUMHKOBI KBITKH 3 PEIyKOBAHOIO OIBITHHOI. BoHM
3i0paHi B cepexku. KoxkHa KBITKa CUITUTB Y 11a3yCl BOJIOCHCTOT
MPHUKBITKOBOT JTycku. CepesKKH BENHMKI, THYMHKOBI — STAIIETIO-
JIiOHOT (hOpMH, MaTOYKOBI — IAITTHAPHYHI, TOBUCITI (J10 6 cM).
IIBiTe B Oepe3Hi—KBITHI, 10 NOsIBU JHCTs. [Li — KOpoOouKa.
Hacinuna Bonocucra. Bep6a nomnernsicra Mae 1ikaBy 0coOiu-
BICTB — 3aIIaCHI «CIUITI1» OpYHBKH. SIKIIO TijTKa IOMITKOKEHA,
BOHH PO3ITYCKaIOTHCSI Ta IEPETBOPIOIOTHCS Y BKPHTI JINCTKAMH
TaroHy. JKUTTe3maTHIME Taki OpyHBKH MOXKYTB 3QJTHUIIIATHCS
JIy’Ke JIOBTO, @ PO3ITYCKAIOThCS, KOJH TLIKy a00 cTOBOyp 37a-
Maru. Pocte maiike o Beiid Tepuropii Yrpainm. Lleii Bucoxwii
TUDICTHH KYIII YaCTO YTBOPIOE CYIILIBHI 3aPOCTi Ha BOJIOTHX
JIyKax, 00J10Tax, y BOJIOTHX Jlicax. BUpolyroTh sk itomertio-
patuBHY pociuny [8,10].

3a JaHNMHM HAayKOBOT JIiTepaTypH, Mpenaparu Kopyu Bepou
MAaroTh IIMPOKHH CHEKTP TEPANEeBTUYHHUX BIIACTHBOCTEH:
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aHaJIreTHYHY, aHTUMIKpoOHy [18,19], 3HeOoMOBAIBHY,
3aCIOKIMIINBY, CEAaTHBHY, MPOTH3ANATbHY, KAPO3HUKY-
BaJibHY [ 17,18], mOTOrIHHY, TPOTUMAJISPIHHY, aHTHCENITHYHY,
KpPOBOCITMHHY, B 513Ky Ta paHo3aroroBaibHy [18]. Ilepcnek-
TUBHICTh BUKOPHUCTAHHS JTIKAPCHKUX POCIUH Y MEIUYHII
MIPAKTHIII 3a3BUYAi OIIHIOIOTH 32 IXHIM XIMIYHAM CKIIaI0M
i (hapMaKOJIOTIYHUMH BIIACTHBOCTSIMH. YBAry TPUIIISIH
TOCIIKCHHIO O10JIOTIYHO aKTUBHHUX PEYOBUH POCIHH
pony BepOa. Pamrime BcTaHOBIICHO, 110 BOHH MICTSTh Pi3Hi
KJIaCH MPHUPOAHUX croiyk: (enonormikosumm [2,14,23],
JIETKi crioyku [21,22], ByriieBoIu, aMiHOKUCIIOTH, MaKPO-
Ta MiKkpoeseMeHTH, Jino¢insHi ciomyku [ 11,19]. BizomocTi
(haxoBoi JliTepaTypy BKa3ylOTh Ha IEpeBayKaHHsI B XIMITHOMY
cKai croiyk heHonpHOI pupoau [ 1,14] (beronocnupty,
T'JPOKCUKOPHYHI Ta T'IPOKCHMOEH301HI KHCIIOTH, KyMapHHH,
¢dnaBoHoi MM, AyOMIbHI peuoBuHK) [2,12]. 3nilicHuan 10-
CITIJDKEHHS 3 BU3Ha4YeHHs JieTKuX [20] 1 peHOombHUX CroyK
mucts Salix cinerea L. [2]. Takox metomqom GC/MS BuBumm
JIETKi CIIOYKH Ta KapOOHOBI KucnotH Salix caprea L. [1] i
Salix rosmarinifolia L. [24], Salix myrsinifolia Salisb. [25].
BusHaummm eneMeHTHUH CKIIaJ IesKUX BUAIB BepO (ropu
Vkpainu [11].

SIK moKasye OCBiJI, BIIPOBAKEHHS B MEAANYHY MIPAKTUKY
HOBUX BHJIIB JIKAPCHKOI POCIMHHOI CHPOBHHH 1 BaXKJIMBUM
eTarnoM (apMaKOTHOCTUYHOI €KCIEPTH3H 3aTHIIAETHCS
Mikpockoniunuii anams3 [4,13,15]. Anaromiuna OymoBa
BUJIIB POy BepOa JociiKeHa HeocTaTHbo. OmyOrTikoBaHi
MarepiaJii BUBUCHHsI MOP(OJI0ro-aHaTOMIuHOT Oy/I0BU KOPH
Ta MaroHiB BepOW 01101, BepOM TPUTUUMHKOBOI Ta BEpOH
mypIrypoBoi. € [aHi 1010 aHATOMIYHOTO OITKCY KOPU BepOr
BaBWJIOHCHKOI. Panimre Oymo 3miificHeHe BUBYEHHS MOp(O-
JIOTO-aHAaTOMIYHO1 OyZOBHU maroHiB Salix caprea L. dmopu
Vkpainnu [3,22].

Posmmpensst cupoBuHHOI 6a3u pocnuH poauHu Salica-
ceae— akTyaJbHa ITPo0JIeMa, IKy MOXXHA BUPILINTH HIIIXOM
yBEJICHH! B (hapMalleBTUUHY NPAKTHKY CHCTEMATHYHO OJIN3b-
KHX aBTOXTOHHUX [9,22] Ta IHTPOIYKOBAaHHUX BUJIIB BepO, 110
TIommMpeHi B YkpaiHi.

MeTa po6otu

BusHaveHHST MiKPOCKOITIYHUX JTIArHOCTUYHIX O3HAK ITATOHIB
BepOu nonesicroi (Salix cinerea L.) dnopu Ykpainu st
ineHTUdiKalii pOCIMHHOI CHPOBUHHU.

Matepianu i meToau gocnigxeHHs

O0’ekT nmociimkeHHs — cyxi maronu Salix cinerea L. Poc-
JIMHHY cUpoBUHY 30upanu y 20162018 pp. y XapkiBcbKiid
(3pa3ku CUpOBHMHH 3arOTOBJICH] B 00TaHIYHOMY caJry XapKiB-
CBKOTO HaIllOHAJIBHOTO YHiBepcuTeTy iMeHi B. H. Kapazina
Ta B 6oTaHigvHOMY cany HamionansHoro hapmMameBTHIHOTO
YHIBEpCHUTETY, M. XapKiB), 3aKapHaTchKiil (3pa3Ku CHPOBHHU
3aroToBIeHi Ha piukoro Trca 6is ¢. CrebmiBka XyCTCHKOTO
paifory 3akaprarcekoi oOmacti) Ta KuiBChKiil (3pa3ku cu-
pOBUHH 3 KOIeKIIii BepO HarioHanpHOTO 00TaHIYHOTO cary
imeni M. M. I'puiika HAH Vipainn) obnactsx kpainu. [Taro-
HU | poKy 30Mpaiy B Iepioj1 3aBepIICHHS IIOBHOTO PO3BUTKY

ACHMULILIITHOT cHcTeMU (YepPBEHb—IIMIICHb), IOHAWMEHIIIE
3 TPHOX PI3HUX JIepeB i popmyBamu 00’ €THAHMI 3pa3oK. Yci
3pa3Ku MiJATBEPIKYBaJId, BUKOPUCTOBYIOUN EKCIIEPTHUI
BHCHOBOK KaHJ. 0loJI. Hayk, 3aBijyBaua kKadenpu OoTaHi-
KU Ta eKoJorii pociuH, Kyparopa ['epbapito XHY imeni
B. H. Kapasina IO. I'. ['amyui.

BuroroBneHHs Ta AOCHIIKEHHS MiKpOIpenapariB mpo-
BOJIMJIY 32 METOIMKAMH, SIKi IETAJIHO BUKJIAJICH] y CTaTTsX
JADY [6]. it MIKpOCKOTIIYHUX JOCTIIKEHb BUKOPHCTO-
BYBaJI POCIIMHHY CHUPOBHHY, (DikCOBaHy B CyMmimil miine-
puH — etaHon — Boga (1:1:1) 1 MOBITPSHO-CYXy CHPOBHHY.
OcBiTIIEeHHSI MIKPOCKOIIIUHUX TperapariB 311iCHIOBaIH
HarpiBaHHSIM 3pasKiB npoTsirom 2—3 xBwimH y 3—5 % Box-
HOMY PO34HHI HATPIIO I'IPOKCH]LY, HE JIOMYCKaIOuH 3aiiBOTO
po3m’sikieHHs1. [Ticst kum’ iTiHHs Marepial mpoMuBaiy 2—3
pasu IUCTUILOBAHOO BOJIOIO Ta TOTYBAJIM MpeTapar JIMCTS,
MIaroHiB i3 MOBEPXHi, MONEPEYHOr0 3pi3y Ta 3ApiOHEHOT Ha
MOPOIIIOK CHPOBUHH [5,12] v po3unHi xmopanrigpary. [ia-
THOCTHYHI MIKPOCKOITIUHI 03HaKH (DiKCYBaJIH 3 JIOIOMOTOFO
Mikpockoma «Granumy mpu 30imeimenHi x40, x100, x400
paziB. @OTO3HIMKM pOOMIIM 3a JIOMOMOroro (oToarnapara
Sony DSC-W80 [12,22].

O3Haku JesiKuX MOPQOJIOTiUHUX CTPYKTYP CHPOBUHH
BUBYAIN, [TOPIBHIOIOYH 3 (hapMaKoneiHoOo cTarTero «Bepou
kopa» [5,17]. ITix 9ac MiKpOCKOIIIYHOTO TOCITIPKSHHS JTiKap-
CBKOT POCIIMHHOT CHPOBHHH 3BEPTAJIM yBary Ha J{iarHOCTUYHI
eIIeMEHTH cTebna BepOn, CTPYKTYpy KIITHH eIliAepMicy, Ha-
SIBHICTB, KUTBKICTb, THIT TIPOJIUXIB, XapaKTEPUCTHKY BOJIOCKIB
1 3aJI030K, THIT JINCTKOBOI TJTACTHHKH.

VYIbBTpacTpyKTypy MOBEPXHI €MifepMalibHOI TKAHUHU
JHUCTKIB J0/aTKOBO BHBYAJIM, BUKOPHCTOBYIOUM METOIN
CKaHyBaJbHOT MiKpocKomii. BigOupaan HEmOIKOIKCHI
(bparMeHTH JINCTKIB POCIIHH, TOTIM (hiKCyBaIJI! Ha JIATYHHOMY
CTOJIMKY 1 HAITMIIFOBAJIM TOHKUM IIAPOM 30J10Ta Ta IIIATHHH
Y BaKyyMHIH yCTaHOBII. YJIBTPAaCTPYKTypy MOBEpXHi JIHCT-
KOBHX IUTACTUHOK BHBYAIH 3a noromMororo CEM JSM-6060
LA. MikpoCTpyKTypy NOBEPXHI JINCTKIB OITHCYBAJIH 3TiTHO
3 TepMIHOJIOTI€T0, IO y3arajbHeHa y mparpix [16,22].

Pe3synbraTti Ta ix 06roBopeHHs

Pe3ynapratn aHATOMIYHOTO AOCIIKEHHS MMaroHiB Salix
cinerea L. HaBeneHi Ha puc. I-15. JIucTkoBa miacTuHKa
JIOP30BEHTPAILHOTO TUITY OY/I0BH, TilIOCTOMATHYHA.

BepxHs emimepma npencraBicHa 0araTOKyTHUMH KJTi-
THHAMH, 3/1e0LIBIIOT0 Maiike OKPYIIIUMH, 3 PIBHOMIPHO
MOTOBIIEHUMHU 000JIOHKaMU (puc. 1). 3 agakciaabHOTO OOKY
JIMCTKOBOI IUTACTHHKY MIPOANXH BijcyTHI. [IpocTi ogHOKII-
THHHI TPUXOMH HasiBHI TIJIBKH B3JJOBXK JKUJIOK, Y>KE€ P1IKO.
Eninepma Haj sxuinkoro apiOHokimiTHHHA. Han sxuimkamu
KJITHHHA BUJIOBXKEHI, B3JIOBK JKWIJIKU TEPEBAKHO MPO3CH-
XiMHI TpAMOCTiiHI. JKnka 3 KpECTaTOHOCHOIO 0OKIIAIKOO
(puc. 2).

HwkHst eminepMa Mae yuMmaiy KUIbKICTh mpoauxiB. Tum
MPOJMXOBOTO arapary — mapauuTHui. KniTHHA HIKHBOT
eriIepMHU 3HAYHO MEHIITI 32 PO3MIPOM, HIXK KITITHHH BEPXHBOT
eninepmu (puc. 3). OOONOHKH KIIITHH HHKHBOI CITiIepMu
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npsiMi. HikHs eminepma psicHO BKpHUTa TpuxoMamu. Tpu-
XOMH TIPOCTi, OMHOKJIITHHHI, TOHKOCTIHHI, 3 3arOCTPEHOIO
BEPXIBKOIO.

Vavmpacmpyxmypa noeepxui. AnakcianbHa TOBEpXHS
JIICTKOBOI TTACTHHKY Salix cinerea L. smuacta (puc. 4). IIpo-
€KIIii Ta 0OpHCH erTiiepMabHUX KIIITHH BapilOIOTh: HaJl Me-
30(hiJ10M BUSIBIICHI 130/1ilaMETPUYHI KIIITUHH 3 PSIMOKY THUMH
MIPOEKIISIME Ta TPSIMUMU 00pHCaMH, B 00JIACTI IPOBITHUX
MYYKiB — 3 BUTSATHYTUMH HPOEKLISIMU Ta TPSIMUMHU 00pHU-
camu. AHTHUKJTIHAIBbHI CTIHKY KITITHH €ITiICPMH TTOTOBIICHI.
Mesxi KJTITHH 4iTKi. 30BHIIIHI HEPUKITIHATIbHI CTIHKU KIIITHH
emiaepmu ruiacki. Kyrukyna noope po3sunena. OmyneHHs
npocte, cHOPMOBaAHE yKe TOBIHMH ITPOCTUMU TPUXOMAMH.
Ha anmakcianbHiil moBepXHi JIMCTKOBOI TUIACTUHKY HASBHHUN
J00pe pO3BUHEHUH EMiKy TUKYJISIPHUH BICK, IKUH IIpe/ICTaB-
JICHUH TIOTY)KHUMH KipKaMH Ta HepiBHOKpaiMH TJIaCTHHKA-
mu. KyTukyna riajka, 100pe po3BUHEHa.

JlocmiukeH s yIbTpacTpyKTypH abakcialbHOI MOBEPXHI
(puc. 5) mokazanmo: HIDKHA eIiiepMa XapaKTepU3yEThCs
HASBHICTIO TPOJUXIB, IO 3HAXOAATHCS HA OTHOMY piBHI
3 OCHOBHHMMH eMijiepMajJbHUMHU KIITHHAMH, HEOPI€HTO-
BaHI CBOEIO JIOBIIOIO BICCIO B3JIOBXK CEPEIHBOT KHUIKH
nucTka. HasBHe TycTe onmymeHHs, mo chopMoBaHe Ipo-
ctumu Tpuxomamu. KyTtukyna go0pe po3BuHeHa. EnikyTu-
KYJISIPHHIT BiCK IPE/ICTABIICHHI TOB3/I0BKHBO-arPETOBAHUMH
poIIeTaMH.

Otxe, B nociimpkenoro Buny Salix cinerea L. abaxci-
aJIbHA TTOBEPXHS YITKO BIAPI3HSAETHCS BiJI afakcianbHOI. Y
pe3ynbrari BUBUCHHSI YIBTPACTPYKTYPH MOBEPXHI JHCTKA
Salix cinerea L. BUSIBUIH JIarHOCTUYHI MIKpOMOP]OJIOTivH1

Puc. 1. BepxHs enigepma
TMCTKOBOI MnacTuHku Salix
cinerea L. (npenapar i3 no-
BEPXH).

Puc. 2. Xunka 3 kpuctano-
HOCHOI0 06KNaaKoHo.

Puc. 3. HuxHs eninepma
TMCTKOBOI NNacTuHku Salix
cinerea L. (npenapar i3 no-
BepXHi):

a: npoauxy;

6: Tpuxomu Ta pyau okcana-
Ty KanbLjito.

O3HAKH: THI penbeQy MOBEPXHI, TUII Ta OPIEHTAILIS KPUCTAIIIB
BOCKY, THIT TPHXOM, PO3MIILICHHSI IPO/IMXIB BIIHOCHO PiBHS
OCHOBHHX €MiIepMaJIbHUX KIIITHH, [0 MAIOTh 3HAUCHHS JJIS
PO3pOOICHHS CYYaCHIX METOIUK KOHTPOIIO SKOCTI.

Ha monepeynomMy 3pi3i JHCTKOBA TUTACTHHKA JTOP30BEH-
TpamnbHa (puc. 6).

[Tix BepXHBOIO eMiICPMOIO0 HAasSBHUI 11ap KIIITHH TiIojep-
MU, SIKMI HE TaK J00pe BUPaKEHUH, SIK, HAIPUKIIAJ, Y BEpOH
k03514901 [19]. Me3odis ckitanaeThest 3 KIITHH, 110 PO3TAIIO-
BaHI1 y>ke MIbHO. B Me3odini HasiBHI ii001acTH 3 Apy3amu.
[anicamsa napeHxiMa JBOIIapOBa, KIIITHHU BEPXHBOTO IL1apy
3HAYHO BUTATHYTI. KiliTMHM Ty04aToi mapeHxiMu po3mimieHi
MIUTBHO, MDKKJIITHHHUKY Maike BIJICYTHI, KIIITUHN MaloTh
TPOXH HPSIMOKYTHY (HOpMY.

LleHTpanbHa KUIKA PSICHO BKPUTA TPUXOMAMH, BUCTYIIAE
3 000x OOKiB (puc. 7). 3 agakcianbHOro OOKy BHCTYII Ma€e
OKPYIJIO-TPUKYTHY (OpPMY, YTBOPEHHI KOJIEHXIMOIO.

[lenTpanbHa KUIKA Ha MOMEPEIHOMY 3pi3i OZHOITYYKOBA
(puc. 7). Cy6eninepMapHui map MpeACTaBICHNI KyTOBOO
KonenxiMoro. OCHOBHA ITapeHXiMa IIEHTPATBHOT JKIJIKH CKJTa-
JAETBhCS 3 BEJUKHX NMapeHXIMHUX KITHH, B SIKHX € JPY3H,
MOOJIMHOKI KPUCTAIIH.

Kcusiema mpoBiJJHOTO TyuKa CKIIaa€ThCsl 31 CIipalbHUX
cynut. CeprieBuHHI npoMeHi opHopsiaHi. ®noema npiod-
HOKJIITUHHA. 3 30BHINIHBOTO OOKy (ioeMH po3TalloBaHi
OKpeMi JIUISTHKM MEXaHIYHHUX BOJIOKOH. Y KIIITUHAX (UIoeMH €
Jpy3u. CyJMHHO-BOJIOKHUCTI ITy9YKH MalOTh KPUCTAJIOHOCHY
o0KagKy (puc. 2).

UYepemiok psicHO BKpuTHit Tpuxomamu (puc. 9). Knitnan
eniziepMu JpiOHi, TapeHXiIMHi, 4acTo NPSIMOKYTHOI (popMH.
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Puc. 4. YnetpacTpyktypa
apakcianbHoi enigepmn
TIMCTKOBOI NNacTuHKM Salix
caprea L.:

a: BOMOCKM Ha XUnKax.
(x100);

6: Bonockw Ha xwunkax (x500);
B: NNIBKY €NiKyTUKYNSPHOrO
Bocky (x2000);

T2 MOTY>Hi MIIBKW enikyTuKy-
nsipHoro Bocky (x5000).

Puc. 5. YnstpacTpykTypa
abakcianbHoi enigepmu
TMCTKOBOI NNacTuHku Salix
cinerea L.

a: abakcianbHa enigepma
(x5000), noB3pOBXHLO-arpe-
roBaHi poanetu;

6: abakcianbHa enigepma
(x1000), noB3pOBXHLO-arpe-
roBaHi poAneTu, Npoanxm;

B: abakcianbHa enigepma
(x100), BONocky;

r: abakcianbHa enigepma
(x500), BONOCKU.

Bis 0cHOBH 4epemok Mae TPUKYTHO-CEPIIONOIOHY, ZIEMI0  eMiiepMoro (Ha IONepeyHoMy 3pi3i) po3TalioBaHa KyToBa

peopucty popmy. Hasieri 3 npoBiani myuku. binst muctkoBoi  konenxima — 3—4 mapu. OCHOBHA MapeHXiMa KpPYyIHOKITi-

TIOYILIEYKH YEPEIIOK Mae OKPYIIIO-TPUKYTHY popmy (puc. 9).  TUHHA, y KIITHHAX € Ipy3H. Y 1api HapeHXiMHU 3 BEpXHbOTO

VY cepenHiil YacTHHI YepenIok Mae OKpynty opmy. 3 TppoX  OOKY Uepellka — BeJMKi MKKIIITHHHUKY. AHaToMigHa OyIoBa

ITy4KiB yTBOPIOETHCS LEHTPAJIBHUM NpoBiAHMK Iydok. [lin ~ uepemika aHanoriyna Oy/10Bi HEHTPaIBHOT KHIIKH (puc. 9).
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il
Puc. 6. MonepeyHuit 3pi3 NMCTKOBOI NNacTUHKM Salix

cinerea L.

96

Puc. 7. LieHTparbHa xurika nMcTkoBoT NnacTuHku Salix
cinerea L. (Ha nonepeyHoMmy 3pisi).

Puc. 8. Enigepma Yepeluka nucts Salix cinerea L.
(npenapar i3 NoBEepXHi).

Puc. 10. Salix cinerea L.
NepLLOro PoKy

(Ha nonepe4HoMY 3pisi):

a: okpyrnoi opmu;

6: aHaTomiyHa byoBa naroxa:
1 - enigepmic; 2 — koneHxima;
3 — MKKNITUHHUKY;

4 — cknepeHxima; 5 — keunema;
6 — cepLeBMHHI NPOMeHi;

7 — TpUXOMU;

8 — napeHximMa NepBUHHOI KOpK
3 BENMKMMI MiKKIITUHHUKaMU.

Puc. 11. EnemeHTV nopoLuky naroHis Salix cinerea L.: a: npocTi Bonocku, doparmeHTy Me3odiny nucta; 6: ny6’siHi BonokHa, BONOCK, B: hparMeHTM Kipkit, OKpeMi npocCTi

BOJIOCKN.

[TpoTsiroM MiKpOCKOMIYHUX JIOCHI/PKEHb 3BEPTAIIN yBary
HAa JIIarHOCTUYHI €JIEMCHTH MTAarOHiB 1 KITITHH SIiIepMICY, THIT
JIMCTKOBOI TJTACTUHKH, HAasIBHICTH 1 TUIT IPOJTNXIB, XapaKTe-
PHCTHKY BOJIOCKIB.

PesynbraTy 1ociimpKeH s MiATBEPIMIIN, 10 Taronu Salix
cinerea L. MaroTh XapakTepHy OymoBy creOna ajisi pOCiInH
pOnvHU BepOOBI.

[Narin Ha onepeyHOMy 3pi3i y BepXHilf YaCTHHI Ma€ OK-
pyniy, gemo pedpucty dopmy (puc. 10). Ilarin moxpurwii
MPOCTUMH JJOBI'MMH OTHOKJIITHHHUMH BOJIOCKaMH 3 TOHKHMH
crinkamu. I1ix emigepmoro po3ramosani 10 6 mapis IUIac-
THHYACTOI KoJieHXimH. [lapenxima nepBHHHOT KOpH — ITyXKa,
3 BEJIMKUMHU MUKKIITHHHUKaMU (puc. 10). Kilitnan Maroth
XJIOPOILIACTH, TAaKOX HasiBHI Jpy3u. Bonokna nepBHHHOTO
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Jy0y y rpymnax pi3HOro po3Mipy, KUIbKICTh KIITHH pi3Ha. 3i
3pOCTaHHSM TLTKU AUTSHKH JTyOy 3THBAIOTHCS B KLTBIIE TyOY.
Kceunema mae Buriisi KisbList. KiliTuHM napeHxiMu KCHiIeMu
TOHKOCTiHHI. CepIieBHHHI MpoMeHi ogHopsiaHi. Kmitnan
CEepLIEBHHH TOHKOCTIHHI, 0araToKyTHI.

JliarHOCTHYHI 03HAKM TOPOIIKY MaroHiB Salix cinerea L.
(puc. 11): hparMeHTH emiepMu 3 BOJIOCKaMH, OKPEMi BOJIOC-
KW, AUTTHKA CIIpaenoNiOHuX CyIuH, (hparMeHTH Me30¢ina
JcTa, (parMeHTH NPOBIIHKUX ITYUKIB 13 KPUCTATIOHOCHOIO
00KJIAJIKOI0, TAPEHXIMA 3 JIPy3aMH, BOJIOKHA KCHIIeMH, (par-
MCHTH KipKH, BOJIOKHA (oemu (puc. 11).

BucHoBKku

3aifiCHIITN TOTIHOJICHE BUBYCHHS aHATOMIYHOT OyJI0BH Ta
BCTAHOBIJIM OCHOBHI JIarHOCTHUYHI O3HAKW IMaroHiB Salix
cinerea L:

1. INarix Ha TOTIEpEYHOMY 3pi3i Mae OKpyTIy (hopMy, TIO-
KPUTHI IPOCTUMH JJOBTUMH OIHOKJTITHHHUMHM BOJIOCKAMH 3
TOHKUMH CTIHKaM, TTiJ] €ITiIEpPMOIO PO3TAIIOBaHi 110 6 IIapiB
IUIACTUHYACTO-KYTOBOI KOJIEHXIMH, ITapeHXiMa HEepBUHHOT
KOPH ITyXKa, 3 BEUKIMU MDKKITITHHHUKAMU, HASBHI Y-
31, BOJIOKHA MEPBUHHOTO JIyOy y TpyIiax pi3HOro po3Mipy,
KCHJIEMa Y BUIIIAL KiTBIL, CyIWHH TTOPUCTI, CEPIICBHHHI
HPOMEH1 OZHOPSI/IHI.

2. JIucTkoBa mIacTHHKA JOP30BEHTPAILHOTO THITY OyIOBH,
rinocToMaruyHa.

3. BepxHs emiiepma 6araTokyTHa, 3 piBHOMIPHO ITOTOBIIIE-
HUMH 000JIOHKaMH, 3 BEPXHBOTO OOKY JIMCTKOBOT IIIACTHHKH
TIPOIMIXH BiJICYTHI, TPOCTi OMHOKIIITHHHI BOJIOCKH € TLTBKA
B JKHJIKAX.

4. HmwxHs eniiepMa Mae 9uMaty KUTbKiCTh IIPOIUXIB, THIT
NPOJMXOBOI0 anapary — MapaluTHUHN, KIITHHU HUKHBOT
eTiIepMH MEHIII 32 PO3MipOM, HiXK KITiITHHA BEPXHBOI eITi-
JIEPMH, PSICHO BKPUTA BOJIOCKAMH, SIKi IPOCTI, OHOKJTITHHHI,
TOHKOCTIiHHI, 3 3aTOCTPEHOI0 BEPXiBKOIO.

5. KpucraiiuHi BKIIFOYEHHS KaJIbLII10 OKCANATY MPE/ICTaB-
JIeH] Ipy3aMH 1 IPU3MATHYHAMH KPHCTAJIaMH, PO3TaIIOBa-
HHMH B3/IOBX JKHJIOK (KPUCTAIIOHOCHA OOKJIa/IKa).

6. Y TOpOIIKY CHPOBHHH € (pParMeHTH €IiIepPMH 3 BOJIO-
CKaMH, OKpPeMIi BOJIOCKH, IUISTHKH CIIpaenofiOHuX CyIMH,
(bparmeHTH Me30Q iy JTHCTa, HPArMEHTH IPOBITHUX ITYYKiB
i3 KPUCTAJIOHOCHOK OOKIJIAJKOI0, MapeHxiMa 3 JApy3amH,
BOJIOKHA KCHJIEMH, (PParMEeHTH KipKH, BOJIOKHA (IIOEMH.

7. OTpuMaHi 1aHi Jal0Th MOJKJIUBICTD 311HCHIOBATH 17ICH-
tuikauito cuposunu Salix cinerea L.

8. Yrepiiie 3a 10MOMOTOI0 CKaHYBAJILHOTO EJIEKTPOHHOTO
MIKpOCKOTIIa AOCIiPKEHa YABTPACTPYKTypa OBEPXHI eriep-
MU JIHCTKIB Salix cinerea L.

9. PesynmbpraTi CyTTE€BO PO3MIMPIOIOTH BiJIOMOCTI IMIOJO
aHaToMi4HO1 OymoBH maroHiB Salix cinerea L. 1 BAKOPUCTO-
BYBaTHMYThCS M Yac CTaHAAPTH3allii CHPOBHHHU BUJIIB
pomunu Salicaceae.

MepcnekTBU noganblmMX AOCAIMKEHb HOIATAIOTE Y
MPOJOBKEHH] (HapMaKOTHOCTHYHUX JOCIIPKEHb ITaroHiB
Salix cinerea L.

Moaska

ABTOpPU BYCIOBIOOTL MNOASKY 32 CIPUSHHS NPOBIAHOMY HayKOBOMY
CniBpOBITHKKY BiAAINy AeHAponorii, Kypatopy AinsHk1 «BonoromnobHi
pocnmnny HBC imeri M. M. Mpuwuka HAH Ykpainu a-p 6ion. Hayk

O. M. Topenosy.
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