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OO0HUM U3 NEPCNEKMUBHBIX PACMUMENIbHBIX 00bEKMO8 OJisl PACUWUPEHUsT HOMEHKIAMYPbl JLeKAPCMEEHHbIX
cpeocms, obaadaWux 6aAXCYUM U NPOTNUBOBOCNANUMENbHBIM OeliCmUeM, A6IAIMCA pa3IuiHble 8UObL UBbl, KO-
mopule ¢ 0ABHUX BPEMEH UCTIONb30BANUCH 8 HAPOOHOU MEOUYUHE U Cetuac Haxo0sm UuUpoKoe NPUMeHeHUe 8 COCMAage
PA3MUYHBIX OUONIO2UYECKU AKMUBHBIX 000ABOK K nuwe Kax 3a pybesxcom, max u 6 Poccuu. B nacmosiwee epemsi 6 me-
OUYUHCKOU NPAKMUKe, 8 0CHO8HOM, Uchoab3yemca usa oenas (Salix alba L.). MrozouucnenHvle 6uobl ugbl, Komopule
NPOUPACMAION U WUPOKO KYIbMuUusupylomces. Ha meppumopuu Poccutickou @edepayuu, noxka ne nawiiu wupoxko2o
npumenenus 8 meouyune. Ilens uccnedosanus — 0606wume 1umepamypHole ceedenus o0 pacnpocmpaHeruu, cpeoe
0bumanus, cooepucansi GUOLOLUYECKU AKMUBHBIX 8EUECTE U O BOIMONCHOCIU 3A20MOBKU CbIPbS UBLL MPEXNbIYUH-
KOBOUL U ee UCNONb306aHus 8 Meouyute u apmayuu. Mamepuanvt u memoowl. B xauecmee 06vbekma ucciedo8anus
83ama wupoko pacnpocmpanennasn 8 Poccutickoi @edepayuu uea mpexmoiuunxosas (S. triandra L.). Hccnedosanue
NnpPOBOOUNOCH C UCTIONBb30BAHUEM NOUCKo8o-uHpopmayuonnvix (eLibrary, PubMed, CyberLeninka, ResearchGate) u
oubauomeunvix 6az oannvix. Pesynomamut u oocyscoenue. Hea mpexmuoruunkosas (Salix triandra L.) — mnoconemmuee
08ydomHoe pacmeHue, omuocaweecs k cemeticmsy Salicaceae (Hsosuvie) cexyuu Amygdalinae. Apean npouspacma-
HUSL UBbI MPEXMBIYUHKOBOL — NPEUMYUECMBEHHO IeCHble U Jleco-CmenHule 30Hbl Eeponetickoeo u Azuamcko2o Kom-
munenmos. Bocmounas Eepona sensiemcst 2eozpaguueckum yeHmpom npouspacmanusl uebl mpexmulyuHKo8ol, 20e
OHa ecmpeuaemcsi Ha ecell meppumopuu. B Poccuu usa mpexmuiuunkogas 3anumaem nowmu écto ee Eeponetickyio
yacms, 00x00s Ha cesepe 00 aunuu [lemposzasoock — Bonozoa — Kupos, u Cesepuwiti Kasxas, scmpeuaemcs na mep-
pumopuu 3anaonoii u Cpeoneu Cubupu. Imo 2060pum o mom, Ymo pacmumenbhble Pecypcbl UGbL MPEeXMbIYUHKOBOU
sHauumenvivl. OmMMmeyena 603MONCHOCTb KYIbMUBUPOBAHUS UGbL MPEXMbIYUHKOBOU 6 PAZIUYHBIX 20apo-humoyeno-
MUYECKUX YCIO0BUSX, MAK KAK OHA Haubolee 1e2K0 N008epeaemcst 6e2emamuenomy pasmuodcenuto. Iloxasano, yumo
U8a MPEXMbIYUHKOBASL, KAK U Opyaue 8Udbl U8, coOepiicum D02amulili KOMNLEKC NOTUPEHOTLHBIX COCOUHEHUT, YUMo 00)-
caaenusaem ee npoOMUBOBOCnaIumenvHulil 3gpghexm. Buoisigneno, umo nobezu no aghgpexmusnocmu He ycmynaiom Kope
ucceoyemMubix UA08, 4Umo 0aen 03MONCHOCHb NPUMEHAMb NOOE2U PATUYHBIX 8UO08 UB 8 KAUECEE JIeKAPCMBEHHO20
pacmumensbHozo coipbsi. 3axaouenue. [1oomeepoicoena nepcnekmusa uccied08anus N06e208 Pa3IUIHbIX U008 UBHI,
6 MOM YUCTLE U UBbL MPEXMBIYUHKOBOU, KAK IeKAPCMBEHHO20 PACUMETbHO20 CbIPbS, NPOSIGISIOULE20 NPOMUBOBOCIA-
JIUmenbHble CEOUCMEA.

Knrouesvie cnosa: usa mpexmviduHKo8aAsl, apea npou3pacmanus, GUOL0SUYEeCKU AKMUGHble Geulecmed, npomu-
6060CNATUMENbLHBLU I pexm
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One of the most promising plants for expanding the range of medicines having astringent and anti-inflammatory
effects are various species of willow, which have been used in folk medicine for a long time and now arewidely applie-
din the composition of various biologically active additives to food both abroad and in Russia. Currently, in medical
practice, white willow (Salix alba L.) is mainly used. Numerous species of willow that grow and are widely cultivated
in the Russian Federation have not yet been widely used in medicine. The aim of the study is to summarize the literary
data about the expansion habitat, the content of biologically active substances and the possibility of harvesting raw
materials of willow triandra (Salix triandra L.) and its use in medicine and pharmacy. Materials and methods. The
object of the study is willow triandra (S. triandra L.) widespread in the Russian Federation. The study was conducted
using search and information and library databases (eLibrary, PubMed, CyberLeninka, ResearchGate). Results and
discussion. Willow triandra (Salix triandra L.) is a perennial dioecious plant, belonging to the Salicaceae family
(Willow), Amygdalinae section. The natural habitat of willow triandra is predominantly forest and forest-steppe zones
of the European and Asian continents. Eastern Europe is the geographical center of the growth of willow triandra,
where it occurs throughout the territory. In Russia, willow triandra occupies almost the whole of its European part,
in the North extends as far as the Petrozavodsk-Vologda-Kirov line, and the North Caucasus, it can be found on the
territory of Western and Central Siberia. This suggests the idea that plant resources of willow triandra are significant.
The possibility of cultivation of willow triandra in various edaphic-phytocenotic conditions is noted, since it is most
easily subjected to vegetative propagation. It has been pointed out that willow triandra, like other willow species,
contains a rich complex of polyphenolic compounds, which causes its anti-inflammatory effect. It has been revealed
that in efficiency, the branches are not inferior to the bark of the species under study, which makes it possible to use
branches of various willow speciesas a medicinal plant material. Conclusion. The prospect of research of branches
of various willow species, including willow triandra, as a medicinal plant raw material showing anti-inflammatory

properties, is confirmed.

Keywords: willow triandra (Salix triandra L.), the natural habitat, biologically active substances, anti-inflamma-

tory effect

BBEJEHHME. OgauM U3 NepCcrneKTUBHBIX PACTH-
TENBHBIX OOBEKTOB JJISl paclIMpEeHHsi HOMEHKIIATYPHI Jie-
KapCTBEHHBIX CPE/ICTB, 00JIaIA0INNX BSUKYIIIMM U IPOTH-
BOBOCIIJIMTEIILHBIM JICHCTBHEM, SIBISIOTCS Pa3lIMYHbIC
BUJIBI BBI, KOTOPBIE C TABHUX BPEMEH HCIIOIb30BAJINCE B
HapOJIHON MEAMLIUHE, U HAXOAAT LIMPOKOE MPUMEHEHUE
B COCTaBE PA3JINYHBIX OMOIOTHUECKHU aKTUBHBIX J00aBOK
k e (BA 1) xak 3a py6exom, Tak u B Poccnm [1].

B 2009 romy ObLT OmpeAeliCH CIUCOK PACTCHUIA,
KOTOpBIE€ UMEIOT MEPBOOYEPETHOE 3HAUCHHE ISl BKIIIO-
yenus B locynapctBennyro ®apmakonero Poccuiickoit
Geneparu ('@ PD), cpean KOoTOphIX Oblila OTMEYCHA
u uBa [2].

B nacrosmee BpeMss B MEIULMHCKOM MPAKTUKE B
OCHOBHOM HCIIONb3yeTcs uBa oenas (Salix alba L.) [3].
MHOrouucIeHHbIE BU/IbI UBBI, KOTOPBIE IPOU3PACTAIOT U
LIMPOKO KyIBTUBUPYIOTCSA Ha Teppuropuu Poccuiickoit
deneparnyy, OKa HE HALUTM IIHPOKOTO NMPUMEHEHHS B
MeaunuHe. Beero B Poccun npouspacraer oxono 80 Bu-
JIOB MBBI, IIPHYEM OHH BCTPEYAIOTCSI B Pa3IMYHBIX KIIH-
MaTHYECKUX Tosicax, B yacTHocTH, Ha CeBepHom KaBka-
3e — okou1o 20. KoMniaeKkcHbIM U3y4eHUEM UB 3aHUMAEeTCs
oco0ast HayKa — CaJTHKOJIOTHs [4].

HEJb UCCIEJOBAHUSL — 0600mmuTh nuTepa-

TYpPHBIC CBEJICHUSI O PACTIPOCTPAHCHUH, CPEeIC OOUTaHMS,
coneprkaHusi ONONIOTMYECKH AKTUBHBIX BELIECTB M O BO3-
MOXKHOCTH 3arOTOBKH CBIPbsi HBBI TPEXTBIYMHKOBOM H €€
HCIONB30BAHMUS B MEAUIIMHE U (hapMalnH.

MATEPUAJIbBI U METO/BbI. B kauectBe 00beK-
Ta MUCCIICNOBAHUS HAMH B3STa MIMPOKO PACIPOCTPAHCH-
Has ¥ HauMmeHee u3ydeHHas Ha CeBepHoMm KaBkase mBa
TpexThranHkoBas (S. triandra L.). VlccnenoBanue mpo-
BOJIMJIOCH C HCIOJBb30BaHUEM MOUCKOBO-HH(POPMALHOH-
ueIX (eLibrary, PubMed, CyberLeninka, ResearchGate)
1 OMOMMOTCYHBIX 0a3 TaHHBIX.

PE3VJIBTATBI U OBCYXKIAEHUE. bomanuue-
CKas Xapakmepucmura ugsl MpexmuluunkKosou. ViBa
TpexthrauHKoBast (Salix triandra L.) — mmpoko pacrpo-
CTPaHEHHOE MHOTOJNICTHEE [IBYIOMHOE pPAacTeHHE, OT-
Hocsmeecs K ceMercTBy Salicaceae (VIBoBbIC) cekuuu
Amygdalinae. B nuteparype MOXXHO BCTPETHTH CIICIY-
IOIIMEe CHHOHUMBI BUIOBOTO HAa3BaHMUS: MBA TPEXTHIUMH-
KOBas, MBa MHUHIANCIHUCTHAs, Oenmorai, Oemonos. Cy-
mectByeT 3 noasuna Salix triandra L.: S. triandra ssp.
Bornmuellerii, S. triandra ssp. nipponica, S. triandra
ssp. triandra [5, 6].

VBa TpeXTHIYMHKOBAs SIBISETCS BBICOKUM ObICTpOpa-
CTYIIMM KyCTAQpHHUKOM HJIM HEOOJBIINM JIEpeBLEM 10 5—6
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M BBICOTOM. OTIMYAeTCsl PACKUIUCTOH TyCTOM KPOHOH,
JUIMHHBIMH TIPYTOBHIHBIMH KEJITOBATO-3eJICHBIMH To0era-
MH U MHHJAJIEBUIHBIMU JUCTBSIMU. Kopa cTapbIx BeTBeH,
Ha4YMHas ¢ TMaMeTpa 4—6 cM, OTCIauBaeTCs HEMIPaBUIbHOM
(opMBI  TTaCTHHKAMM  («3aruiaTkamm»), OOHaXKasi pika-
BO-KOPUYHEBYIO MIPOOKY, HE 00pasyst TpyObIX MPOIOIBHBIX
TpeumH (puc. 1). XapakrepHbIM IPU3HAKOM SIBJISIFOTCS TaK-

e JITKO OT/IAMBIBAFOIIINECS OOETH B couneHeHmsX. [[Be-
TOHOCHBIE TOYKH 110 BHEIITHEMY BHy OJMHAKOBBHIC C Be-
TeTaTUBHBIMH, CIUTIOCHYTBIE, Tymble. Yepeliku B BepXHei
YaCTH C OTYCTIIMBBIMU KeJe3Kamu. JIMCThbsI JIaHIIETHBIE,
wiockue. CepekKy MO3/IHNE, Ha [UTMHHBIX OOIMCTBEHHBIX
HOKKAX, Y3KOIMIUHIPHIECKHE, OONbIICH YacThiO H30THY-
THIC WITH HECKOJTBKO TIOHUKAroIIHE (pHcC. 2.).

Pucynox 1 — Hea mpexmuluunxosas (Xxapaxmepuulii 6uod Kopwl, pomo asmopa)

Pucynok 2 — Oononemnue noéezu ugvl mpexmuluuHKOGOU 60 8PeMa YBeMeHUs
(http://photosflowery.ru/iva-tryohtyiychinkovaya-foto. html#2)
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[punBerHble Yenryn OnenHble, y )KEHCKHX I[BETKOB
TIPY CO3PEBaHUU KOPOOOUEK MOIHOCTHIO MIIH B 3HAYNUTEIb-
HOM Mepe onajatornye. ThlYMHOK TPH, ONOPOXKHUBIIAECS
MTBUTLHUKY NCKPHUBJICHHBIE (3TO BBI3BIBACTCS TEM, UTO 00a
MIBUTBIIEBBIX MEIIKa OOpalleHbl HE B CTOPOHY, a BIIEPEN).
Kopo6ouku Ha JuimHHBIX (1-2 MM) HOXKKax, IOYTH Bepe-
TEHOBH/IHBIE, MEJIKHE (3pelible JUINHOM 3—4 MM), ¢ OYeHb
KOPOTKHM CTOJIOMKOM M OTOTHYTBIMH OYEHb KOPOTKHMH
JIBYJIOTIACTHBIMH PBUTBIIAMH. My»KCKHE CEPEXKH OIaIaloT
BCKOpE TIOCJIC IIBETEHMSI; KEHCKHE — IOCJIE CO3PEBAHUS
CEeMSTH M BbUIETA MX U3 KOpoOouek [5, 6].

B npupone Bcrpewatorcst 2 GpopMbl pacTeHUs: Of-
HougetHast (f. concolor) u nByxusetHas (f. discolor). B
CBSI3M C DTUM HIDKHSISI CTOpOHA Jucta y S. triandra mo-
kKeT ObITh OO 3eseHoi Oe3 Hanera (f. concolor), mubo
OernoBaroil oT BockoBoro Haineta (f. discolor). D10t nipu-
3HAK IMOCTOSTHEH JUIS BCEX JINCTHEB HA KYCTE U K TOMY K€
nerko 3ameteH. Kpome paszHoil okpacku HUXKHEH cTopo-
HBI TUIACTUHKH JICTA, MEXIY JIBYMs (hopMaMH HET HHU-
KakuX Jpyrux pazaunyuid. B ommmune ot S. triandra ssp.
triandra nogsun S. triandra ssp. nipponica umeet nopo-
CJIeBBIE TIOOETH C CH3BIM HAJETOM, a MOABMA S. triandra
ssp. Bornmuellerii — mo0Gern m JIUCTBSI TYCTO KOPOTKO
oIyIeHHbIE [6].

A.A. AQoHUH OTMEUACT, YTO Pa3HOBUIHOCTH HBBI
TPEXTHIYMHKOBOH OTIMYatoTcst 1o Mopdonorun nu-
CTOBBIX IUIACTUHOK. Turmuunas dopma — S. triandra f.
vulgaris Wimm. — XapakTepHu3yeTcsl JIaHIIETOBUIHBIMH
JIUCTBSIMU C MHIEKCOM ITPOJI0JITOBATOCTH, PABHBIM OT 3,5
1o 4,5. beu onmcanbl Takke U (GOPMBI C ITUPOKOIII-
muntuaeckumu (S. triandra f. latifolia Schatz. (Toeppf.))
u y3xkumu (S. triandra f. angustifolia Ser.) TUCTBSIMU.
Kpome Toro, B bpsiHcKoit o0OnacTn 0OHapy»KeHBbI yCTOM-
4yuBble ()OPMBI UBBI TPEXTHIYMHKOBOW, Pa3INYaroIInecs
110 MOP(OJIOTHH JIMUCTOBBIX IUIACTUHOK (JUTMHHOJIUCTHAS
— 8. triandra f. longifolia v xopotkonucTHas — S. triandra
1. brevifolia) [7].

Pacnpocmpanenue usvl na meppumopuu Poccuu,
0COOEHHOCMU RPOUPACMANHUSA U KYIbMUGUPOBAHUS.
VIBBI IpOM3paCTalOT B CAaMbIX Pa3HOOOPa3HbIX yCIOBUSIX.
brnaronapst crtocoOHOCTH JIErko BO30OHOBIISITHCS M BETe-
TaTUBHO, U CEMEHAMH, UBBI YaCTO SIBIISTIOTCS TMOHEPAMHU
3apacTaHusl HapyIICHHBIX TEPPUTOPHH. BoNbIIMHCTBO
WB — BJIArOJIOOMBBIE U CBETONIOOMBBIC JAEPEBbs, pacTy-
mue 1o Oeperam pek, 1Mo 0oioTaM M UX OKpauHaMm, I10
CBIPBIM JiecaM, 3a00JI0UCHHBIM JIyT'aM H T.1I.

B ecrecTBEHHBIX YCIIOBUSIX MBBI PACCEISIFOTCS, TJIaB-
HBIM 00pa3oM, pu nomoiy cemsin. CeMeHa JIerko repe-
HocsTCs BeTpoM. [losiBUBIIMIiCS KOPEIIOK B repBbie 3—5
JIHEH pacTeT JOBOJBHO OBICTPO, OCOOCHHO y MpUOpEek-
HBIX BHJOB — HUBBI OCTPOJIMCTHOM, TPEXTHIYMHKOBOH,
KOP3UHOYHOM, JIOMKO#H 1 6enoit [5].

B Poccun HakorieH OoraTeiinid OnbIT BhIpaliBa-
HUSI UB U riepepaboTky nponykuuu nuBosoxactsa. E.T. Ba-
JSIrMHa-MaioTHHA OTMEYAET, YTO TIATENIbHBIE HCCIIe0-
BaHMSI 110 CO3/IaHHIO JIECHBIX KYJIBTYP U MCHOJIb30BAaHHIO
€CTEeCTBEHHBIX MBHSKOB Poccum mpuBeneHsl B paboTax
MHOTOYHCIICHHBIX U3BECTHBIX yueHbIX [5]. Tak, meTono-
JIOTMYECKHE MPUHIIUIBI CO3aHHsI YCTOMYHMBBIX BBICOKO-

MIPOYKTHBHBIX HACaKACHUH MB Ha npuMepe bpsiHckoro
JISCHOTO MacCHBa onucaHbl B padore A.A. Adonuna [8].
O mepcrekTHBax CEeNeKIMU UB, M3yYCHUIO MX yCTOHYH-
BOCTH M TIPOYKTHBHOCTH MOCBSIIEHO OONBIIOE KOINYe-
CTBO palOT M yYEHBIX-OOTAHUKOB HEKOTOPBIX 3apyOeik-
HeIX crpad [9, 10]. B Poccun B momous paboTHHKAM,
MIPEX/Ie BCETO JIECOBOJICTBA, MEINOPALINH, KOXKEBEHHOH,
LIEJUTIONIO3HOM | JIP. TPOMBIIIJICHHOCTH, CO3/IaHbI aTJIachl
W OIIPE/ICNINTENH, BKIIOYAIOIINE B Ce0sl ONMCaHUE BCEX
BUJIOB UB, NIPOM3pACTAIONIMX Ha Tepputopun Poccun, B
TOM UHCIIE U UBBI TpeXThunHKOBOH. Tak, O.1. Henoceko
orucansl BUIbI MB Hinkeropoxackoit obnactu [11], U.B.
bensieBoit ¢ coaBT. — uBbl Ypana [12], FO.I1. XnoHoBbIM
— uBbl Cubupm [13], A.A. AQOHHHBIM — UBBI CPETHETO
ITonecenss [14], uBam EBponeiickoit vactu Poccuu mo-
cesimiena pabora E.T. Bansrunoii-Mamorunoii [5].

[To nanubiM A.A. AdoHHHa, apeal IPOU3PACTAHUS
WBBl TPEXTHIYMHKOBOW — MPEUMYIIECTBEHHO JIECHBIC H
JIeco-cTernHble 30HbI EBporneiickoro u A3MaTckoro KoH-
TuHEeHTOB. Bocrounas EBpoma sBisiercst reorpadmuue-
CKUM LEHTPOM MPOM3PACTaHUSI MBBI TPEXTHIYWHKOBOM,
I7ie OHa BCTpeyaeTcs Ha Beeit TeppuTopun. Pactenue or-
JIMYHO TIPOU3PACTAET BO BCEX CTpaHax ¢ TEIUIBIM U JKap-
KUM KiuMatom [14].

ApeaJ pou3pacTaHusi BBl TPEXTHIUMHKOBOH B Ha-
el cTpaHe JOCTaTOYHO IIMPOKUH M 3aHUMaeT IMOYTH
Bcto EBpomelickyto wacte Poccun, noxons Ha ceBepe
no nmunuu [lerpozaBonck — Bonorna — Kupos, n Cesep-
Helii KaBka3, BcTpeuaeTcs Ha TeppuTOpuu 3amagHoil u
Cpemneit Cubupu (1o 65° ¢.11.), B TOM Yuclie B 6acceiine
pexu Jlens! (BOnm3u T. MpkyTcka). DTO TOBOPUT O TOM,
YTO PacTUTEIbHBIC PECYpPChI UBBI TPEXTHIYMHKOBOW 3Ha-
YUTENBHBI. Apeaj pacrpoCTPaHEHHs JIPYTHX MO/IBUJIOB:
S. triandra ssp. Bornmuellerii — Manas A3usi; S. triandra
ssp. nipponica pactpoctpaneHa ot [Ipubaiikanbs u aa-
Jiee K BOCTOKY [5, 6, 14].

Xapaxrep pacrnpocTpaHeHHs JBYX (OpPM HECKOIBKO
pasznuueH: B 3anannoit u Cpenneit EBporne u na KaBkaze
B TOPHBIX paiioHax mpeobnanaer f. concolor, a Ha HU3-
MeHHOCTH — f. discolor [6].

VBa TpexThlYMHKOBas — TUIHYHBIH MOWMEHHO-al-
JIIOBHAJIBHBIN BHJl. 3apOCIH UBBI TPEXTHIYMHKOBOM pac-
T0J1araloTcst OOBIYHO B MOWMAaxX peK, I7ie UeT HaKoIuIe-
HUE aJUTIOBHS, @ TAaKXe BJOJIb pycell pek, no Oeperam
MIPOTOK M CTApUIL, Ha IECYaHBIX KOCAX ¥ OTMEJSIX. 3apoc-
JIM HE UMEIOT CIUIOUIHOTO PAaCIpPOCTPaHEHUS, CBA3aHbI C
penbedoM moiimbl, yacTo pazdpocaHsl B popMe KypTHH,
MI0JIOC ¥ OCTPOBOB, pa3/IeJICHHBIX BOJIOM Miu yroMm [15].

[To nanupM y4yeHbix CTaBpOIOJIBCKOrO OOTaHWYeE-
CKOTO CaJia, MBa TPEXTHIYMHKOBAs SBISIETCS 3acyXOy-
CTOMYMBBIM M 3MIMOCTOWKHM pacTeHUEM. BEIHOCHT CyITb-
(arHoe 3aconenue noussl (6onee 0,16% cynbhar-mona
OT Macchl a0COJIFOTHO CYXOW TIOYBBI) MPH JOCTATOUHOM
yBiaxHeHuu [16].

Takxe ciemyer OTMETHTH BO3MOXXHOCTB KYJIBTHBH-
POBaHMs MBBI TPEXTHIYMHKOBOH B Pa3iMuHbIX 31ado-du-
TOIL[CHOTUYECKUX YCIIOBUSX, T.K. OHa Hambolee JIerko
TIO/IBEPraeTcsi BEreTaTHBHOMY Pa3MHOXKESHHIO H ITpeKpac-
HO Pa3MHOXAETCsI YEPEeHKAMH, KOJBbSIMA M XJIBICTaMH,
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He3aMEHHUMa B 3al[UTHOM JIECOPA3BEACHUH, MOXKET KYJIb-
TUBUPOBATKLCS BO Beex paiioHax, kpome Kpaitnero Cese-
pa [8, 17-20]. Kpome Toro, U3 ucciiejoBaHHbIX BUIOB B
€CTECTBCHHBIX MBHSKAX BBIACISIOT MBY TPEXTBIYMHKO-
BYIO, Y KOTOPOW CPEIHErofoBOM IMOKa3aTelsb IMOIIOIIe-
HUSI yIIIEKHCIIOro Tasa cocrasiseT 10,3 1/ra, BbIeIcHUE
kucnopoza 8,0 T/ra 1 yCBOCHHE yIiepojia COOTBETCTBYET
2,9 t/ra B Ton [21].

Ha npumepe n3ydenusi 3amacoB (puTOMacchl HBBI,
BhIpamuBaeMoil B Boponexckoil obmactu, nokas3aHo,
YTO NPONYKTUBHOCTH B IE€pecueTe Ha abCONIOTHO Cy-
XO€ ChIpbE MBBI TPEXTHIYMHKOBOW Ooublie Ha 2,6 T, ueM
uBbl mypnypHoii. JI.A. JlornHoBO# OTMe4YeHO, YTO Mpo-
JYKTHBHOCTbH UBBI TPEXTHIYMHKOBOW COCTABIISIET: CHIPOM
10361 18,4 1/ra; abconroTHO cyxoi 103b1 7,3 T/Ta (rycrora
nocanku 83,3 ThIC. mT./ra ¢ pazmenicauem 0,8x0,15 m), B
TO BpeMsl Kak y UBbI Oeroit 7,3 1/ra coipoii u 2,9 T/ra ab-
COJIIOTHO cyxoi J1o3bl. Takum o6paszom, JI.A. JlornHoBa
CUUTAET, YTO OJTHMM W3 BHJIOB, KOTOPBIH OOecneYnBaeT
OBICTPBII ¥ BBICOKUI MPUPOCT (PUTOMACCHI SIBJISICTCS B
TpexThiuuHKoBast (S. triandra L.) [20]. B cBsi3u ¢ atum
WMEHHO JIaHHBII BHJ] MBI ObII BHIOPAaH B KauecTBE 00b-
eKTa ucciejaoBanus [22].

Xumuueckuii cocmae uebl mMpexXmuvl4UHKOE0U U
Memoovl aHANU3A OUOIO2UYECKU AKMUGHBIX GEULECINE.
B cooTBeTcTBHM C JHMTEpaTypHBIMU JIAHHBIMH Pa3iIiy-
HBIC BB ceMeiicTBa [BOBbIe MMEIOT Oorarhlii COCTaB
MOJMU(CHONBHBIX COCAMHCHUI ((praBoHOUIBI, (HEeHOTO-
mmko3uabl (PI), penonkapoonoBeie kucnotel (PK) u
nyounsHbie BemecTsa ([IB)) [23].

B cBsi3u ¢ TeM, 4TO OOBEKTOM HAIIEro MCCIeoBa-
HUSI SIBJSIETCSI MBa TPEXTHIYMHKOBAs, 0CO00E BHUMaHUE
y/IEIEHO HAMU MTOUCKY JINTEPATYPHBIX CBEJCHUH 110 U3Y-
YEHUIO XMMHUYECKOTO COCTaBa UMEHHO JTOTO BHJIA UBHI.
Kpome Toro, Mbl yaenuiyn BHUMaHHE U HEKOTOPBIM CO-
BPEMEHHBIM METOJIaM aHajH3a, C IOMOIIBIO KOTOPBIX
n3y4anuch Ouonorndyeckn axtuBHble BemiectBa (BAB)
JPYTHX BUJIOB HB.

B coorBercTBHE ¢ JTaHHBIMH, TPEICTABICHHBIMU B
akagemuueckoM Tpyne «Pacturensueie pecypest CCCP,
1986», no 1985 roga B MBE TPEXTHIUMHKOBOU, IPOU3pac-
TaIONICH HA TCPPUTOPHH PeCITyOrK ObiBIero CoBeTCKo-
ro Coro3a, 0OHapyXeHbl MHOTHE KJIAcChl COCTUHEHHH,
KOTOpBIE COJIEpIKaTCsl B PACTUTENBHBIX 00beKTax [24].

®naonouasl. Knacc QraBoHONIOB mpeacTaBicH
PYTHHOM M KBEPIETUHOM (JIUCThSI U COLBETHSI) U JIFOTEO-
JMHOM (JIUCTBs1). B KOope oOHapy»KeHbI calumyprio3us u
H30CaNumyprnosus [24].

B.A. KommnaniieB B 60-80-x roiax mpoIioro cToje-
THUSI 3aHUMAJICSI M3YYEHHEM XHMHYECKOTO COCTaBa MBI
TPEXTBIYMHKOBOH, nponspacraronieli Ha CeBeproM Kas-
kaze. MiM HalizieHbl B COIBETHSIX (DIABOHOW/IBL: PYTHH H
kBepueTuH (3,7%,), B mucthsix — pytuH (5%), B kope —
canumypnosua u Hapuarennt (1,5%) [25, 26]. Konnue-
CTBEHHOE OIpEJ/ICJICHHE PyTHHA B JINCTHSIX UBBI TPEXTHI-
YHHKOBOM, KOTOpoe MpoBoAuiock B 60-e roas XX Beka
XpOMaTo-creKTpo(hOTOMETPUIECKUM METOJIOM, Tpedo-
BaJIO JUIMTEIBHOW TpoOononrotoBku. [lapaminensHo B
9THX K€ YCIOBHUSX MMPOBOAMIIOCH ONPE/ICICHHE ONTHYe-
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CKOH TUIOTHOCTH CTaHAapTHOTO 00pasia pytuHa [25, 27].
B Hacrosiiee BpeMsi OIMCaHbl JIOCTYIHBIE U IPOCTHIC
METOJIbI OompesesieHust (IIaBOHOMJIOB B PACTHTEILHOM
ceIpbe. Tak, B kope uBbI TpexThuHKOBOH O.0O. XureBoii
muddepeHnInanbHbBIM ClIEKTPO(YOTOMETPUIECKUM METO-
JIOM, OCHOBaHHBIM Ha peakiuu (IaBOHOUIOB C aJIFOMHU-
HuUs xiopuaom, Haiinero 0,41% ¢naBonounos [28].

P.IO. ®appaxoBbIM YCTaHOBJIEHO, YTO B JIUCTHSIX
WBBI TPEXTBIYMHKOBOH, Ipouspacraromieii B bamikop-
TocTaHe, IpeodianaroT (IaBoHOIBI (IIPOU3BOIHBIC ar-
JIMKOHOB KBEpIIETHHA, M30paMHETHHA W Kemrideposa)
[29]. B.C. Hukutunoit u O.3. Opa3oBbIM BBHISIBICHO,
YTO COJEPIKAHUE CyMMBI (pJIABOHOMJIOB B JIUCTBSX JIBYX
(hopM HMBBI TPEXTBIYMHKOBOM (f. concolor u f. discolor),
npouspacTaronieit B paiione Ilpenypanbs, He3Hauu-
TEILHO OTJIMYAeTCs M cocTaBisseT okoiao 1,9-2,1%
(Bpemst coopa — ceHTs6pn) u 2,1-2,2% (Bpems cOopa
— aBrycr). Ilpu 5TOM B JUCTBIX MYKCKHX H JKCHCKHX
pacTeHuil pa3inuyus M0 COAEP)KaHHIO (DITABOHOMIHBIX
COCIMHEHUH JOCTOBEPHO MPOSIBISIOTCS B IEPUOJ I[BE-
TEHHsI — Ha4aJo MJI0I0HOIICHUS, a 3aTeM B X0JI¢ Berera-
UK OHU HUBenupyroTcs [30].

W3ydenuro (praBoHOMIOB JIMCTHEB MBI TPEXTHIYNH-
KOBOM M MBBI OCTPOJIMCTHOM, Mpou3pacTarmomux B bena-
pyccun, nocsiiena padora B.JI. llenroro ¢ coast. [27].

DeHoJ0rTNKO3HIBI. M3BECTHO, YTO CAJMIIUH U €T0
MIPOM3BO/IHBIC SBJISIOTCSI XeMOTAKCOHOMUYECKUMH Map-
Kepamu BuoB pona MBa. OHM HecyT OTBETCTBEHHOCTH
3a (papMakoJIOTMYCCKYI0 aKTUBHOCTh KOpBI WBBI [31].
Cpenn (heHOJIOIIMKO3UI0B B UBE TPEXTHIYMHKOBOM Haii-
JeHbl: canuiuH (kopa — menee 0,1%, B THCTBAX U CO-
LBETHSIX — CJIeABI), canuperno3un (kopa — menee 0,1%),
rpasauneHTarut (kopa — menee 0,1%), Tpuannpus (kopa
—0,1-1%, cneasl B TUCTHSIX), canuapo3u (kopa — 1-2%,
cJieibl B TMCTHsIX ). OOHapykeHbI Takxke pparuiauH (Kopa,
JIUCTBSI), BAMAJIMH (JIUCTBST), TPEMYJIOMIUH (JIUCTBhS), ca-
JTMKOPTUH (JMCThst). CymMMa (heHOJIOTIINKO3UI0B COCTaB-
nset B kope — 1,6%, B mucthbsax — 0,2% [24].

Panee Uil KOJMYECTBEHHOTO OINpeeieHus (heHo-
nornmuko3uioB onucan meron TCX ¢ mocnenyromieit
skcTpakuueil. B.A. KoMmaHIEBBIM MNpH SKCTpaKIUU
OOJIBIINX KOJIMYECTB CBEKEH KOPBI MBBI TPEXTBIYMHKO-
BOI ObIIM BBIZETICHBI MHAMBUAYaIbHEIE DI' B KpHcTa-
JIMYECKOM BHJIE: CAIMIMH, CATUIPO3U] U TPUAHIAPHH U
ycTaHOBIIeHa X Macca, cymma I B cbipbe cocTaBuiia
nopsinka 3% [26]. [ns KonuuecTBEeHHOTO OMpeeIeHUs
Ol onucan take meton TCX ¢ mocnenyromiei aeHcu-
TomeTpueit [32].

B anammze (eHONBHBIX DIMKO3UIOB IIUPOKO HC-
MOJTB30BAJICS  TAK)KE METOJ[ T'a30BOM Xpomartorpaduu
(I'X). Opnnaxo, U1 aHanu3a TPeOOBAJIOCH TTONYYECHUE
CWJIMJIBHBIX TPOU3BOJHBIX, KOTOPBIE JUIS HEKOTOPBIX
(DCHONBHBIX COCMHEHHI OKa3aJNCh JIaXe IOCIe JIepH-
BaTU3allMU HE J0CTAaTO4HO JieTyuu [31]. Onucano taxxe
HCTIONb30BaHKE IS onpeneneHuss @I Mmerona kBajpar-
HO-BOJIHOBOW BOJIbTaMIepoMeTpuu. B mureparype ume-
I0TCSI TaK)Ke JaHHbIE O KOJMYECTBEHHOM OIPEICICHUH
Ol B IUCTBAX UBBI B IEPECUETE HA CAIUAPO3UL 110 ME-
toauke I'® XI Ha crIpbe pOaMOIBI PO30BOH, I/I€ UCTIONb-
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3yeTCsl METOJl CIIEKTPO(POTOMETPHH HAa OCHOBE PEAKIIUH
nuazorupoBanus [33, 34].

B macrosimee Bpemst auisi ompeneneHust (eHoor-
JIMKO3HMJI0B MPUMEHSIETCS METOJ BBICOKOI((DEKTHBHOM
xuakoctHol xpomarorpadun (BOXX) [31]. Cornacho
TpeboBanusiM EBpornelickoi u bpuranckoii papmakornei,
OIIpe/IeIeHNE COAEp)KaHusl OOIIEero caluliHa B KOpe
uBbI poBoaiT MetonoMm BOXKX [35, 36]. CornacHo EB-
porneiickoit @apmaxorneu 5-ro n3AaHus B Ka4€CTBE ChIPhS
(kopa WJIM TOOETH) MOTYT HCIIOJIB30BAThCS PA3IIMYHbIC
BU/JIBI UBBI, cofiepkaiue He menee 1,5% canununa [36].

Mertonom BOXKX nipu rccnenoBaniu (eHOIOTIINKO-
3MJIOB B HEKOTOPBIX BU/IaX UB, IPOM3PACTAIOIINX Ha Tep-
putopun [TonbIy, camiinH U CaTMKOPTHH ObLIH Hale-
HBI B YETHIPEX BHJAX, HO HE B MBE TPEXTHIYMHKOBOH, B
KOpE KOTOpOii ObUT 00HApYXKEH TpuaHapuH [37].

Meton BOXKX ObLT HCTIONB30BaH TAKXKE U JIJIS OTIpe-
JICTICHUs] Cal[Ha B Kope 12 BHIOB MB, NMpOU3pacTa-
fommx Ha tepputopuu JlarBun. Oka3anock, 4TO HE BCE
BUJIbI MBBI HAKaIIMBAIOT OJIMHAKOBOE KOJIMYECTBO Ca-
minuHa. HaiineHo, 4ro cozmepkaHue cajiuiyHa B Kope
pa3IM4YHBIX BUIOB UB Kosiebanock ot 0,04 mo 12,6%. O0-
HapyK€HO, YTO HEKOTOPHIC BH/BI UB, B TOM YHCIIC HUBa
TPEXTHIYNHKOBAs, UBA KOP3WHOYHAsI, MBA IIEPCTHCTOMO-
OeroBasi M Jipyrue, o0nagany KpaiiHe HU3KHM COJepIKa-
HueM canununa [31].

B coorBerctBun ¢ MY 08-47/172 «Kopa uBsl 1 ocu-
HBI, 3KCTpakThl U3 HUX U BAJ[ Ha nx ocHoBe. BOXKX me-
TOJI OTIPEAEIICHHSI MAaCCOBOM KOHIIEHTPAIMU CAJIHIITHA)
OITpe/ieIeHHE CAJMIINHA B BOJAHBIX U3BJICUCHHUSIX U3 KOPBI
WBBI TPOBOUTCS TaKxke MeTogoM BOXKX, Ho Oe3 mienou-
Horo ruzpomnusa [38]. O.0. XureBoil JaHHBIM METOIOM
OITPE/IECIIEHO KOJIMYECTBEHHOE COZIEPIKAHUE CAJMIIMHA B
KOpe MBBI TPEXTHIUMHKOBOM, mpouspacTtaromeil Ha Ce-
BepHoM KaBkasze, kotopoe coctasuiio 0,2%. Kpome toro,
€10 B UCCIICTyeMOM 00BbEeKTE OOHAPYKCH TpHaHIPUH [28].

B 1997 rony S.E. Zaugg omyOnukoBaj JaHHBIC IO
HCIOB30BAaHUI0 KaWUIIpHOTO 3iekTpodopeza (KI)
JUTsL aHajin3a CallillMHA B HEKOTOPBIX BUAAaX MBHI [39].
C.I1. CenueHKo MPOBECHBI UCCIIETIOBAHNUS 110 U3YUCHUIO
anekrpodoperndeckoro moseneHus I merogom K3 Ha
puMepe cauIpo3usa, apoyTuHa u Tpuanapuna [40].

Taxum o0pa3oM, mpeacTaBlIeHHBIE pabOTHI CBU/JE-
TENBCTBYIOT O TOM, YTO HE BCE BHJBI UBBI MOTYT COJIEp-
KaTh OOJIBIINE KOJMYECTBA CAIUIMHA, CPETU KOTOPBIX
HaXOJUTCS U MBa TPEXThIYMHKOBas. Hanmuume canniyna,
JlayKe B HE3HAYNTEIIbHBIX KOJMYECTBAX, OUEBH/IHO, 3aBU-
CHT OT MECTa IIPON3PACTAHUS U BPEMEHH cOOpa CHIPbSL.

JyounbHble BemiecTBa. M3BecTtHo, 4To BsUKYyIIEE,
KPOBOOCTAHABJIMBAIOIIEE W MPOTHBOBOCHAINTEIBHOEC
JICWCTBHE MOXET OBITh 00YCIIOBJIEHO HAJMYUEM B KOPE H
JIUCTBSIX Pa3JIMYHBIX BUJIOB UBBI 3HAUUTEILHOTO KOJINYe-
cTBa JyOMWIbHBIX BemecTB [S5]. MIMeroTest cBeieHus, 4To
BECHOI1 (B ampere), B mepro ] HabyXaHus U PacilyCKaHUs
MOYEK, U OCEHBIO (B OKTSOpE), B IEPHO]] MacCOBOTO JIH-
CTOMaaa M TOJHOTO ONAaJaHus JIMCTHEB, HAOIIOAACTCS
MaKCHMaJIbHOE COZEp)KaHWEe TaHHHOB y OTAEIBbHBIX BH-
noB uB [31]. Haubonbiee cofepkanne TAHUHOB HAOIIO-
JacTCsl B KOpEe MBI B Bo3pacte oT 3 110 6 (8) ner [5, 41].

Cpenu yOMIBHBIX BEIIECTB OOHApYXEHBI B KOpE
UBBI TPEXTHIUNHKOBOW — KaTEXUH U JICHKOAHTOIIMAHU U~
HbI B ucThsaX. Cymma JIB conepkuTcst B Kope B Ipejie-
nax 2,4-21%, B BetBsix — 0,9-8,7% [26].

N.®. Ma3an oTMe4aeT BBICOKOE COIEPIKaHUE TaHU-
HOB (10 16,1%) B KOpe MBBI TPEXTHIYMHKOBOM, MPOU3-
pacrarolieil Ha IPUPYCIOBBIX OTMENSIX M Ha TIOMMEHHBIX
mouyBax Bureockoii u [omenbckoit obnactsax bemapyccuu
[42]. B.1. bopmotoB u B.H. HunoB yka3eiBaroT Ha erie
ooneiiee comepxkanue B (ot 12,6 mo 18,73%) Takxke
B KOpE HMBBI TPEXTHIYMHKOBOM, MpoOU3pacTaromeii B Ap-
XaHrenbckoit obmactu [43]. JIoBOMBHO 3HAYMTEIBHOC
conepkanue JIB B Kope MBI TPEXTHIYMHKOBOM, MPOU3-
pacratomeit B HoBocubupckoii obnactu u Ilpenypainse,
naiineno [ H. Cy6ou4, O.3. Opasos u 1p. [5, 30, 44].

[TokazaHo TakXke, YTO M CPEIU HCCIECJOBAaHHBIX BU-
noB uB barikoprocrana HanOosiee BBICOKMM COJEpiKa-
HUEM TAaHWHOB B KOpPC BETBEW B Ha4ajc M B KOHIIC Be-
TeTaIlUK BBIICISIICS PSJl BUJOB MB, B TOM YHCIIC U KOpa
UBBI TPEXThIUUHKOBOU (o 16%) [30]. [Ipu ompenerne-
HUU COJICpKaHMsI TAHUHOB B 00pa3Iiax Kopbl Kak BeTBEH
MYKCKHUX M KCHCKHUX PACTCHUM, TaK U B ABYyX (opmax (f-
concolor u f. discolor), 0T0OpaHHBIX B TEUCHUC CE30HA
BEreTaluH, IOCTOBEPHBIX pa3inyuii o HakorieHuto /1B
He BbIsiBiieHO [30, 41].

B kope MBBI TPEXTHIYUHKOBOM, IPOU3PACTAOIICH Ha
CesepHom KaBkasze, 00HapyKeHbI KOHACHCHPOBaHHBIC
ruaponuzyembie JIB B cymme a0 9,4% (nelikoanrorua-
HUJIUHBI, DTIMKaTeXUHTaJIIaT, KaTeXuH) [28].

Conepxanue /IB B pacTuTesnbHbIX 00bEKTax ompe-
JIeTSIeTCsl, B OCHOBHOM, IEpMaHTaHaTOMETPUYECKUM
MetonoM. Kpome Ttoro, I'® PD 13 wusnp. mpemmaraer
MIPOBOJUTE ompezeeHue cymmsl JIB cnekrpodorome-
TPUYECKUM METOJIOM JI0 U IOCie A00aBIeHHs KOKHOTO
MOPOIIIKA, KOTOPBIH 0Ca)/JIaeT TOJIbKO JyONIIbHBIC Bellle-
cTBa [45-47].

Takum 00pa3oM, KOpa HBBI TPEXTHIYMHKOBOW CO-
JICPKUT 3HAYMTEIIbHBIC KoymvecTBa [IB u siBisieTcst He
TOJBKO WCTOYHHKOM HX TIOJYYCHHS JJIsI KOKCBECHHOM
MIPOMBIIIJICHHOCTH, HO U MOXCT CIIY’KHUTh CBIPHEM JIJIsSI
TOJTy4eHHs JIEKapCTBEHHbIX TpenaparoB. E.T. Bamsru-
Ha-MaJioTiHa THIIET, YTO B HACTOSIIEE BpPEeMs COBEp-
LIEHCTBYETCS TEXHOJOIWSl 3aroTOBKH W TIEPEepadOTKH
TAHWHCOJICPIKAIIETO ChIPhsI, @ TAK)KE BO3MOXKHOCTB MO-
JIy4eHUsI TAaHMHOB M3 MOOEroB MBBHI B 0o0Jiee MOJIOIOM
Bo3pacte (ot 1 mo 7 mer). Kpome Toro, mianupyercs u
BBEJICHUC B KYJIBTYPY BBICOKOTAHHHHBIX BHUJIOB WB, Ha-
MIPUMEP, UBBI TPEXTHIYMHKOBOM, MBBI KOP3MHOYHOM, UBBI
LIEPCTUCTONOOCTOBOI U UX THOPUIOB [5].

A. BOBKMHBIM M COaBT. NIPOBEACHBI HCCIICTOBAHUS
AHTHOKCHJIAHTHOW aKTHMBHOCTH BOJHBIX BBITSIKCK, I10-
JIYYCHHBIX W3 JIUCTHEB HMBBI TPEXTHIUMHKOBOW, MPOU3-
pacratomieii B benmopyccuu, M ycTaHOBIICHO, 4YTO OHA
00yCIIOBJIEHa HAJTMYUEM 3HAYUTEIILHOTO KOJIMUECTBA T10-
T(EHONbHBIX coeMHeHu [48].

Kpome mpoBeJIeHHBIX HCCIIEOBAaHUN IO U3YUYEHHIO
XUMHYECKOTO COCTaBa KOPBI M JIUCTHCB MBBI TPEXTHIYHMH-
KOBO¥ B OTHOIIICHUH NOTH(DEHOIBHBIX COCTUHCHUI, Me-
I0TCsI paOOTBHI 10 BBISIBIICHHIO HEKOTOPBIX OMOJIOTHYECKH
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AKTHBHBIX BEIIECTB JIPYroil npupoasl. B wactHocTH, 3TO
OTHOCHUTCSI K OOHapyXeHHIO (eHOIKapOOHOBBIX KHC-
JIOT B KOpE MBHI TpexThuuHKOBOU — 0,29% (hepynosas,
M-KyMapoBasi, KOpHYHasl) U TPUTEPICHOBBIX CAllOHHHOB
— 0,14% (ypconoBas kucinota) [23, 28] u paxy Apyrux
coenmHeHui. Tak B IMCTHSX Hal/IEHBI aHTOIMAHbI, MTPO-
AQHTOLMAHU/INHBI, aJTKAJIOUJIBI, CIIOXKHBIE 3(PUPBI OKCHUKO-
PHUYHBIX KUCIIOT, TUIEKOJIMHOBAs Kuciora, BUTaMu C 1
caxapa. B xope Haiinensl nonucaxapust (23,8%), mur-
HUH, )KUPHOE Maciio, GpeHobl, BUTaMuHbI C, aHTOLIMAHBI
(3-mmroko3un nenbGUHUINHA, 3-TTFOKO3U ITHAHUIMHA,
3-IIIOKO3U NEeTyHUUHA) [24].

B mobGerax S. viminalis, S. triandra, S. alba, S.
fragilis, S. purpurea ¢opsl YkpauHbsl 00HAPYKEHO 00-
nee 20 aMHHOKHUCIIOT, U3 KOTOPBIX 9 SABMIAIOTCS He3ame-
HuUMbIMH [49, 50]. YcTaHOBIEHO Takke, YTO B JUCTHIX
HBBI TPEXTBIYMHKOBOMH, Mpouspacraromieil B bamkopro-
CTaHe, He3aMEHUMBIX aMHHOKHCIIOT COJCPIKUTCS HEe 00-
nee 20 mr/100 T (eiinuH, (eHWIANIaHUH, JTH3HH, apTH-
HUH, MCTHOHHH), YTO COCTaBIIsIeT 0Koyio 30% ot obriero
COJIEp)KaHUsl aMUHOKHCIOT [S1].

Takum o6pazom, Hanbosee MOJHO M3Y4YeH XMMHUYe-
CKH COCTaB TOJBKO KOPBI BBl TPEXTHIYNHKOBOM, IPOU3-
pacraroleil B pa3nuyHbIX pernonax Poccun u EBporbl
Nmeercs psin pabot o uccnenoBanuio bAB nuctheB u
M0OETOB UBBI TPEXTHIYNHKOBOI, B KOTOPBIX, B OCHOBHOM,
H3y4YaIoCh CONIEpKaHUE (PCHONIBHBIX COCTUHCHUH ((ha-
BOHOUJIBI, (DCHOJIOTIIUKO3U/IBI, JAYOUIBHBIC BCINCCTRA).
OnHako, MPAaKTHYECKH OTCYTCTBYIOT CBEACHUSI O COJEp-
xaHuu apyrux BAB (monmcaxapumabl, (eHOIOKUCIIOTHI,
AMHMHOKHCIIOTBI, OKCHKOPUYHBIE KHUCJIOTBHI, CarlOHWHBI,
MaKpo- ¥ MUKPOJJIEMEHTBI, TUTMEHTBHI).

Hcnonb3oBaHne MBBI TPEXTHIYMHKOBOH B HapoJl-
HoW MemunuHe. Mcronbp3oBaHue WBBI Kak JieueOHOTO
CpEJICTBa M3BECTHO C JIPEBHEHIINX BPEMEH, O YEM YIIO-
muHaetcs B [lanupyce D06epca, B Tpynax [ummokpara
(460377 rr mo H.3.) u ABn Kopuenus Ilensca (1 Bek
H.3.) [52-54]. B Hacrosiee Bpemsl IPUMEHEHHE UBHI B
HapOAHOW MEJIHUIIMHE ONMCAHO BO MHOTHMX CIIPAaBOYHBIX
n3ganusax [55-57]. V3BnedeHus: KOpsl UBBI OKa3bIBAIOT
MIPOTUBOBOCIIAINTEIbHBIA, MSATKHH aHaJbreTUUeCKUH
U KapomoHIKaommid dpQekr. MexaHu3M JeHcTBUs
OOBIYHO OOBSICHSIETCS HAIMYUEM TPHPOAHBIX CaJIHIIU-
JIaTOB, KOTOPBIC BIMSIIOT HA pa3HbIC 3BEHbS| PETYISINU
romeocTasa [58—-60].

OnHaKo, MOYTH BO BCEX CIIPABOYHBIX M3/IAHUSIX OIH-
CaHO NMPHUMEHEHHE KOPbI UBBI OEJOH M TOJBKO B OTHOM
CO0O0IICHNN COOPaHBI CBE/ICHHS 00 UCTIONB30BaHHUHU B Ha-
POIHOW MEIMIMHE UBBI TPEXTHIYMHKOBOH [61]. B pabore
yKa3aHo, YTO HaJIN4Ke lyOUJIbHBIX BEIIECTB JIeIaeT BO3-
MOKHBIM MPUMEHEHHE OTBAPOB WBBI TPEXTHIYMHKOBOM
(Oemono3a) B KauecTBE CpeCTBa il OOPBOBI ¢ TUapecii
HEMH(EKIIMOHHOTO XapakTepa, JUIs JIeYeHHs] OOJBbHBIX
C PEeBMaTHUECKUM MOPaKEHHEM CYCTaBOB, a TAKXKe MPH
noparpe. OTBapbl MOT'YT IPUMEHSITHCS TAKOKe U JIJISI Jie-
YEeHUSI HEKOTOPBIX 3a00JI€BaHHH JKeIy/IKa 1 JIBeHAALIaTH-
MEPCTHOW KHIIKH, HAlIPUMEp, TaCTPUTE C MOBBIIICHHOM
KHCJIOTHOCTBIO, @ TaKKe HapyKHO IPHU TOBBIIICHHOM
MoTIMBOCTH. [IpOTHBOMHMKpPOOHAsT W aHTHBUpYCHAs akK-
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THUBHOCTBH OTBAapOB KOPBI HACTOJBKO BBICOKA, YTO MHOTHE
LIEJTUTENN PaHbILe HCIONB30BaIHN CPEACTBA U3 Oerono3a
JUIS JIGUCHHUST TAKMX CEPhE3HBIX 3a00IeBaHNH, KaK MaJisi-
pus u Ty6epkynés [61].

dapmakosornueckue mucciaenoBanus. B mocnen-
HUE TO/(bl YUYCHBIMU MPOBE/CH Psifl papMaKoIOrHIecKuX
WCCIIEIOBAaHNH, TO3BOJISIONINX 00OCHOBBIBAaTH A(dek-
THUBHOCTH DKCTPaKTa KOpbI MBBI HE TOJBKO IpeBpallie-
HUEM CalMIMHA B aleTWICAINIMIOBYIO Kuciory. Cy-
IIIECTBEHHOE BIMsHNE Ha (hapmakojorndeckuii addexr
OKa3bIBalOT M ApYrue OMOJIOTHYECKH AaKTHUBHBIC Bellle-
CTBa KOPbI MBI — TOJIU()ECHOIBHBIC COEJANHEHUS, TaKUE
Kak (u1aBOHOM/IBI, TyOHIIbHBIC BellecTBa u ap. [62, 63].
B pabote O./]. bapnaymoBa oTmMe4eHO, 4TO (pIaBOHOU-
161, (QeHOoNKapOOHOBBIE KUCIIOTHI U JyOHIIbHBIEC Bellle-
CTBa MMEIOT CXOJICTBO (PAPMAKOJIOTMYECKOTO JICHCTBHS
C aJpeHaJIMHOM M HOPaJpPEHAINHOM, T.€. CIIOCOOHBI OKa-
3BIBaTh HEMPSAMOE aJpeHOMUMeTHYeckoe eiictrue [64].
OOHapy)XeHHOE MMMYHOMOJIYJIUpYIOllee ACHCTBUE W3-
BJICYCHHH KOPBI UBBI KOP3MHOYHOW OOYCJIOBIICHO HaJH-
yueM (eHWIIporaHonia Tpuanapuna [65, 66]. Kpome
TOr0, OOHAapy)XKe€Ha BBIpa)KCHHAsl NPOTHBOS3BEHHAS aK-
THUBHOCTBH KOPBI M @aHTUCTPECCOPHAs! aKTUBHOCTh HACTOSI
JIUCTHEB MBBI KOP3MHOUHOHU [67]. B ombITax Ha KUBOT-
HBIX ITOKa3aHa I1eJIecO00pPa3HOCTb BKITFOUCHUS IKCTPAKTa
UBBI OEJIOH B THAPOTENb NPOTUBOAPTPO3HOTO JICHCTBUS
[68].

Kax cieayer u3 npuBeAEHHBIX BhIIIE pabOT, NCIIOIb-
30BaHUE WBBI 00YCIIOBICHO HE TOJBKO HAJMYHEM B HEH
(heHOOTIINKO3H/IOB, a IeJIbIM KoMmIuiekcoM BAB, 1 yact-
HOCTH HAJIMYMEeM NOIM(pEHOIbHBIX coeaunennii. [Ipoe-
JICHBI YCIICIIHBbIC KJIMHUYECKHE HMCIBITAHUS IKCTPAKTa
KOPBI MBBI OEJION JUIs JIeYeHHs] 0CTE0apTpo3a U XPOHHU-
YECKMX PEBMAaTHUECKUX 3a00J€BaHMH B CpPaBHEHHHU C
COBPEMEHHBIMH HECTEPOHJHBIMU IPOTHBOBOCIIAIUTEIb-
HBIMHU cpefcTBamMu [69-73].

Takum oOpa3oM, OfHMM W3 TEPCHEKTUBHBIX BHIOB
JICKapCTBEHHOTO pacTHTEIBHOTO Chipbst (JIPC) mist BHeape-
HUS B KIIMHUYECKYIO MPAKTHKY IpU 3a00JICBaHUSIX CyCTa-
BOB, IBJISICTCS KOpa Pa3INYHBIX BUIOB UBHI [55, 74, 75].

B mocnennue rozpl u3ydanach (hapMakoIoruuecKast
AKTHBHOCTb U3MEJIBUCHHBIX B TOPOIIOK IT0OEr0B HEKOTO-
PBIX BUIOB UB, MpouspacTaromux Ha CeBepHoM KaBkase.
Tak, npu U3y4eHUN NMPOTHBOBOCIAIUTEIHLHON aKTHBHO-
CTH ITOPOIIKA N3MEIBUCHHBIX OIHOJIETHUX TTO0OETrOB MBI
0eoif, WBBI MypPIYPHOW, MBBI TPEXTHIYMHKOBOW, WBHI
BaBUJIOHCKOHM M ee rubOpuja ¢ UBOW OeEloil OKa3aiocs,
YTO OHA CONOCTaBMMa C KUCIIOTOH alleTHIICATHIIMIOBOH
(ACK) wmm nuknogpenakom Harpusi [76—79]. Vibuepo-
TeHHas aKTHMBHOCTh HW3y4aeMbIX MOPOIIKOB Oblia Ha-
mHoro Hmwke ACK u nuknodenaka Harpus. BeisiBieHo,
YTO TTOPOLIOK MOOETOB MO YPPEKTUBHOCTH HE YCTYIaeT
MOPOIIKY KOPBI UCCIIEAYEMBIX BHJIOB, YTO Aa€T BO3MOX-
HOCTBH NPUMEHSTH MOOETH Pa3IMYHbIX BHIOB MB B Ka-
YeCcTBE JISKAPCTBEHHOTO PACTUTEIBHOTO ChIpbsi. OO0 wmc-
T0JIb30BaHUM 1TOOETOB BMECTO KOpBI UBBI uinyT 1 H.B.
BoponuHa ¢ coaBT., 00HapyXHUB OOTaThIi MOIUPCHOIb-
HBIH KOMITJIEKC B OJTHOJISTHUX ITOOETax HEKOTOPHIX BUJIOB
UB, IpouspacTaronux B Ykpause [80].
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Hamu npoBezieHO HcciieioBaHie HOMEHKIIATyphI Jie-
kapcTBeHHBIX cpeacTB (JIC) n Gnonornyeckn akTHBHBIX
N00aBOK K IHIIE, COJACPKAIINX B CBOEM COCTaBe KOpy
UBBI WK €€ dKCTpakT [81].

B Hacrosiiiee Bpemsi, B OCHOBHOM, IIPU H3TOTOBIIE-
uHuu JIC u BAJ] ucnons3yercst kopa uBkl 6esoii. Kpome
TOTO, pa3pelieHsl K IMPUMEHEHUI0, cortacHo EBponeid-
ckoit dapmaxoriee, uBa BomuHUKOBas (S. daphnoides
Vill.), ua nypnypnas (S. purpurea L.), uBa nomxkas (S.
fragilis L.) u npyrue Busl. CiieyeT OTMETUTb, YTO B Ka-
YECTBE CHIPbS PEKOMEH/IyETCs UCIIOb30BaTh HE TOJIBKO
KOPY MOJIOJIbIX BETBEH, HO M OJIHOJIETHHE BETBH JHaMe-
TpoMm He Oonee 10 mm [36]. B Poccuiickoit ®enepanuu
paspelieHo K NMPUMEHEHUI0 B MEIUIIMHCKOW NpaKTHKe
tonbko onHO JIC, cozmepikaliee B CBOEM COCTaBe KOpy
uBbI (cTpana npousBoautens [lakucran) u 6osnee 90 Hau-
MEHOBaHUI OMOJOTNYECKH aKTHBHBIX J00ABOK K IHIIE,
MPOU3BOIUMBIX Kak B Poccum, Tak u 3a pyoesxom [81].
OTH JJaHHBIE MO3BOJISIOT CYNUTATh, YTO BKIIOUYCHUE HBBI
B ['ocynapcreennyto ®apmakornero 0COOCHHO aKTyaIbHO
B CBSI3M C HaJM4YHeM OOJBIIMX CHIPHEBBIX 3allaCOB MBI
1 BO3MOKHOCTBIO KYJIFTUBUPOBAHMS B PAa3JIMYHBIX d1a-
($o-pUTOLIEHOTHYECKUX YCIOBHSIX [5].

B Hacrosiee Bpemst HaOMoaeTcsl TeHACHIUS pocTa
WCIIOJIb30BAHMST TIPETapaToB, COJACPIKALIUX HM3MEIbUCH-
HOE B MOPOIIOK HAaTUBHOE PacTUTENILHOE ChIpbe. [Iprem
HaTHBHOTO CBIPBSI BHYTPb MPAaKTHKyeTcs: B THOETCKON |
Kuraiickoit menunmne. [IpernMyiecTBoM 3toro criocoda
MIPUMEHEHHS SIBIISIETCSl OTCYTCTBHE HEOOXOIMMOCTH 3a-
BapuBaHus. [Ipy 5TOM He NPOHMCXOIUT paszpylleHHe Io-
JIE3HBIX BEILIECTB, BCIEJICTBUE HArPEBaHUS W I'MIPOIIU3A.
Takyxe KOMIUIEKC MTPUPOAHBIX COCANHEHUH MMEET He3Ha-
YHUTEIbHBIE TOOOYHBIE A(P(PEKTHI IO CPABHEHHIO € TT000Y-
HbIM nieficTBueM cunTetnueckux JIC. [Tpoussoacto JIC ¢
HaTHBHBIM M3MEJIBYCHHBIM PACTUTEIBHBIM ChIPHEM HKOHO-
MHYHEE TPOM3BOJICTBA HKCTPAKIIMOHHBIX JICKAPCTBEHHBIX
¢dopm [82]. Ananu3 HomeHKIaTypsl BAJ, comepkarimx
M3MENFIEHHOE B MOPOLIOK JICKAPCTBEHHOE PACTUTEIILHOE
CBIPBE, B TOM YHCIIC U COZIEPIKAIIMX MBY, IOKa3aJl, YTO OHO
M3rOTaBJIMBACTCS B BUE TAOJIETOK M callle, OJJHAKO JIH/IH-
pytomeli opMoii BBITyCKa SIBIISIOTCS KAIICYJIbl, MpeIHa-
3HAUCHHBIE JUIs IepOopaIbHOTrO MpuMeHeHus [81].

3AKJ/IIOYEHME. AHanu3 auTepaTypHbIX JTaHHBIX
MO0Ka3aJl, YTO B HACTOSIIEE BPEMsI MBa HAXOIUT HINPOKOE
MIPUMEHEHHE B COCTAaBE JICKAPCTBEHHBIX CPEACTB U pas-
JIMYHBIX OMOJIOTMYECKH aKTUBHBIX JJ00aBOK K ITHIIE Kak
3a pyOeskoM, Tak U B Poccuu. B MeUIIMHCKOM MpaKTUKe,
B OCHOBHOM, HUCIOJIb3yeTcsi uBa Oenas (Salix alba L.).

WBa, Kak JIeKapCTBEHHOE PACTUTEIBHOE ChIPhE BKIIIOUE-
Ha B TOCYJapCTBEHHbIE (papMaKollen TaKUX CTpaH, Kak
CIIA, I'epmanus u 1p. B Buny TOro, 4To Ha TEPPUTOPHU
Poccum npouspacraer okosno 80 BUIOB UBbI, CTAHOBUT-
Csl OUEBHHBIM HEOOXOAMMOCTh M3YyUYEHHSI 3THUX BHJIOB
¢ Hespto pacmupeHuss HomeHknatypsl JIPC u Bxitoue-
Hust uBBI B [ocynapcTBeHHyI0 (apmakorneto Poccuiickoit
®enepanun. Ocoboe BHUMaHUE CIIEAYET 00paTUTh Ha TE
BU/JIBI UBBI, KOTOPBIE IIUPOKO PACIPOCTPAHEHBI, a TAKKE
Haubosee JIETKO TO/IBEPraloTCs BEreTaTHBHOMY Pa3MHO-
xxeHnuro. OTHUM U3 BHJIOB, KOTOPBIH oOecrieunBaeT Obl-
CTPBII M BBICOKMH TPUPOCT (PUTOMACCHI SIBISICTCS HMBa
TpexThrunHkoBas (S. triandra L.). B Poccun uBa Tpex-
TBIYMHKOBAs BCTPEYAETCsl MOUTH Ha Bcelt EBpomnelickoit
yactu Poccun, Ha CeepHoMm KaBkase, Ha TeppUTOpUHI
3ananHoit u Cpeaneit Cubupu. OTMedeHa BO3MOKHOCTb
KyJIBTHBUPOBAHUSI WBBI TPEXTHIYMHKOBOW, TaK KakK OHa
He3aMeHHMa B 3aIlIUTHOM Jiecopa3BesieHnu. Bee 310 cBu-
JIeTEeIbCTBYET O TOM, UTO B Poccun nmeercs focratouHast
chIpbeBas 0aza Jurs gaHHoro nepcenekrusHoro JIPC.

[Toxa3aHo, 4TO MBa TPEXTHIUMHKOBAS, KaK U APYTHE
BUJBI MB, COJIEPKUT OOraThlii KOMIUIEKC IMOIH(EHOINb-
HBIX COCIMHEHHH, 4TO O0yCJIaBIMBAaET ee MPOTHBOBOC-
nanuTenbHbld 3 ¢exT. Bricokoe copmepkanue pyTuHa
B JIMCTbS UBBI TPEXTHIYMHKOBOI I103BOJISIET PEKOMEH-
JIOBaTh €€, KaK Pe3epBHBIN MPOMBIINIICHHBIH UCTOUYHHUK
MOJTyYEHHsI IIMPOKO BOCTPEOOBAHHOTO JIEKAPCTBEHHOT'O
npenapara. Hanbonee monHo u3ydeH moindeHONbHBIH
KOMIUIEKC, B 4YacTHOCTH JIB, WBBI TPEXTHIYMHKOBOM,
MpoU3pacTaloleil Ha TeppUTOpun ApxaHreiabckoi, Bo-
ponesxckoid, HoBocnbupckoit obnacreit u Ilpenypanbs.
Ha Cesepnom KaBkase nzyuens! BAB ToiIbK0 KOpbI HBBI
TPEXTHIUMHKOBON. DTU TaHHBIE CBUAETENIBCTBYIOT O TOM,
410 HEOOXOIMMO BCECTOpOHHee H3yueHHe BAB wuBHI
TPEXTHIUMHKOBOM, MPOM3pacTaloONeil Ha Jpyrux Teppu-
Topusix Poccum.

[IpuBeneHHbIe B JUTEpaTypHOM 0030pe CBEACHUS
110 MCIMOJB30BAHUIO UBBI B MEAUIMHCKON MPaKTHUKE OT-
HOCSITCA, B OCHOBHOM, K IIpUMeHeHHI0 B kadecTse JIPC
KOpBI Pa3IMYHBIX BUAOB UBBL B TO *ke Bpems nmmeeTcs
psizn paboT, B KOTOPBIX MOATBEPIKICHA NEPCIIEKTHBHOCTh
3aMEHbI PACTUTEILHOTO CHIPhsI «KOpa» Ha OoJiee 0CTyTI-
HOE ChIpbe «OjHONETHHE noberwy». LlenecoodpaszHoCcTb
MIPUMEHEHUS BETETaTUBHBIX YacTel pacTeHHsI B KaueCTBE
JIEKapPCTBEHHOTO PACTUTENIBHOTO CHIPbS, B TOM YHCIE U
UBBI TPEXTHIYMHKOBOM, MO3BOJIUT CHU3UTH HAHOCUMBII
yIepd pacTeHUIO MPY 3ar0TOBKE 110 CPaBHEHHUIO cO cOO-
POM KOPBI.

INTRODUCTION. One of the most promising
plants for expanding the range of medicines having as-
tringent and anti-inflammatory effects are various willow
species, which have been used in folk medicine for a long
time and now are widely applied in the composition of
various biologically active additives to food both abroad
and in Russia [1].

In 2009, a list of plants of primary importance for
inclusion into the State Pharmacopoeia of the Russian
Federation was identified. Willow was among them [2].

Currently, white willow (Salix alba L.) is mainly used
in medical practice [3]. Numerous species of willow, which
grow and are widely cultivated in the Russian Federation,
have not yet been widely used in medicine. In total, about
80 species of willow grow in Russia, and they are found in
various climatic zones, in particular, in the North Cauca-
sus they are about 20. A comprehensive study of willow is
done by a special science — salicology [4].

THE AIM OF THE STUDY is to summarize the
literary data about the expansion habitat, the content of
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biologically active substances and the possibility of har-
vesting raw materials of willow triandra (Salix triandra
L.) and its use in medicine and pharmacy.

MATERIALS AND METHODS. The object of
the study is willow triandra (S. triandra L.) widespread
in the Russian Federation and least studied in the North
Caucasus. The study was conducted using search and in-
formation and library databases (eLibrary, PubMed, Cy-
berLeninka, ResearchGate).

RESULTS AND DISCUSSION. Botanical charac-
teristics of willow triandra (Salix triandra L.). Willow
triandra (Salix triandra L.) is a widespread perennial di-
oecious plant belonging to the Salicaceae family (Wil-
low), Amygdalinae section.

In literature, you can find the following synonyms
for the species name: willow triandra, almond-leaved
willow, basket willow, European willow. There are 3 sub-
species of Salix triandra L.: S. triandra ssp. Bornmuel-
lerii, S. triandra ssp. nipponica, S. triandra ssp. triandra
[5, 6].

Willow triandra (Salix triandra L.) is a high
fast-growing shrub or a small tree up to 5 — 6 m high.
It is distinct in a spreading dense crown, long yellow-
ish-green branches and almond-shaped leaves. The bark
of the old branches, beginning with a diameter of 4-6 cm,
exfoliates irregularly in the form of plates (“patches”),
exposing rust-brown bark, without forming coarse lon-
gitudinal cracks (Fig. 1) and branches easily broken off

in joints, are also a characteristic feature of willow tri-
andra. Flower-bearing buds are similar in appearance to
vegetative ones: oblate, dull. Petioles in the upper part
are with distinct glands. The leaves are lanceolate, flat.
Earrings are late, with long, leafy legs, narrow-cylindri-
cal, mostly curved or slightly drooping (Fig. 2). Bracts
are pale, in female flowers completely or considerably
falling off during maturation of the capsules. There are
three stamens, the emptied anthers are twisted (this is
caused by the fact that both pollen sacs are turned not
to the side but forward). Capsules are on long (1-2 mm)
legs, almost fusiform, small (mature ones are 3-4 mm
long), with very short stalk and bent very short bilobate
stigmas. Male earrings fall off shortly after flowering; fe-
male ones — after ripening of the seeds and their release
from the boxes [5, 6].

In nature, there are 2 forms of the plant: one-color
(. concolor) and two-color (f. discolor). In this regard,
the lower side of the leaf in S. friandra can be either
green without plaque (f. concolor) or whitish, covered
with waxy bloom (f. discolor). This feature is constant
for all the leaves on the bush and is also easily visible.
In addition to different coloring of the lower side of the
leaf plate, there are no other differences between the two
forms. Unlike S. triandra ssp. triandra, the subspecies
S. triandra ssp. nipponica has coppice branches with a
bluish bloom, and the subspecies S. triandra ssp. Born-
muellerii has branches and leaves densely pubescent [6].

Figure 1 — Willow triandra (characteristic bark, the author’s photo)
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Figure 2 — Annual branches of willow triandra flowering
(http://photosflowery.ru/iva-tryohtyiychinkovaya-foto.html#2)

A.A. Afonin notes that the species of willow triandra
differ in the morphology of the leaf blades. The typical
form, S. triandra f. vulgaris Wimm., is characterized by
lanceolate leaves with an oblong index ranging from 3.5
to 4.5. The forms with wide elliptic (S. triandra f. latifo-
lia Schatz. (Toeppf.)) and narrow (S. triandra f. angus-
tifolia Ser.) leaves were also described. In addition, in
Bryansk region, stable forms of willow triandra, differing
in the morphology of leaf blades (long-leafed S. trian-
dra f. longifolia and short-leafed S. triandra f. brevifolia)
were found [7].

In addition, in Bryansk region, stable forms of wil-
lowtriandra, differing in the morphology of leaf blades
(long-leafed S. triandra f. longifolia and short-leafed S.
triandra f. brevifolia) have been found [7].

Expansion of willow on the territory of Russia,
characteristics of growth and cultivation. The plants
grow in a variety of conditions. Due to the ability to
easily renew both vegetatively and with seeds, willows
are often pioneers of overgrowing disturbed areas. Most
willows are moisture-loving and light-demanding trees
growing along river banks, along swamps and their out-
skirts, over moist forests, meadow bogs, etc.

In natural conditions, the willow settles, mainly, by
means of seeds. Seeds are easily carried by the wind.
The root let appearing in the first 3-5 days, grows fair-
ly quickly, especially in coastal species — sharp-leaved
willow, willow triandra, basket-willow, crack willow and
white willow [5].

Russia has accumulated great experience in cultiva-
tion of the willow and processing the products of wil-
low cultivation. E.T. Valyagina-Malyutina notes that
careful studies on the creation of forest cultures and the

use of natural willow woods in Russia are referred to in
the works of numerous well-known scientists [5]. Thus,
methodological principles for the creation of sustainable
high-productive plantations of willows on the example
of the Bryansk forest expanse are described in the work
by A.A. Afonina [8]. A large number of works by scien-
tists-botanists of some foreign countries are devoted to
the prospects of selection of willows, to the study of their
stability and productivity [9, 10]. In Russia, atlases and
determinants have been created to help workers, primar-
ily of forestry, melioration, leather, cellulose and other
industries, including descriptions of all willow species
that grow on the territory of Russia, including willow
triandra. So, O.1. Nedoseko described willow species in
Nizhny Novgorod region [11], .V. Belyaeva et al. de-
scribed Ural’s willow [12], Yu.P. Chlonov — willows of
Siberia [13]. The willow of the Middle Podesenie is de-
scribed by AA. Afonin [14], and the work by E.T. Valy-
agina-Malyutina is devoted to willows of the European
part of Russia [5].

According to A.A. Afonin’ data, the natural habitat of
willow triandra is predominantly forest and forest-steppe
zones of the European and Asian continents. Eastern Eu-
rope is the geographical center of the growth of willow
triandra, where it occurs throughout the territory. The
plant grows well in all countries with a warm and hot cli-
mate [14]. The natural habitat of willow triandra is rather
wide and occupies almost the whole of its European part,
in the North it extends as far as the Petrozavodsk-Volog-
da-Kirov line, it grows in the North Caucasus and can
be found on the territory of Western and Central Siberia
(up to 65° north latitude), including the basin of the Lena
River (near Irkutsk). This suggests the idea that the plant
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resources of willow triandra are significant. The natural
habitat of other subspecies is: S. triandra ssp. Bornmuel-
lerii grows in the Asia Minor; S. triandra ssp. nipponica
grows from the Baikal region and further to the East [5,
6, 14].

The nature of the expansion of the two willow forms
is somewhat different: in Western and Central Europe
and in the Caucasian mountainous f. concolor prevails,
and in the low lands f. discolor is represented [6].

Willow triandra is a typical floodplain-alluvial spe-
cies. Thickets of willow triandra are usually found in the
river floodplains where alluvium is accumulated, along
river beds, along the banks of the channels and former
river-beds, on sandy spits and shallows. The thickets do
not have a continuous distribution, are associated with
the relief of the floodplain, often scattered in the form of
curtains, stripes and islands separated by water or mead-
ows [15].

According to the data of the scientists of the Stav-
ropol Botanical Garden, willow triandra is a drought-re-
sistant and winter-hardy plant. It tolerates sulfate sa-
linization of the soil (more than 0.16% of the sulphate
ion from the mass of absolutely dry soil) with sufficient
moisture [16].

The possibility of willow triandra cultivation under
various edaphic-phytocenotic conditions should be also
noted, since it most easily undergoes vegetative repro-
duction and reproduces perfectly by cuttings, planting
daggers and tree lengths. Itis indispensable in protective
afforestation, can be cultivated in all regions except the
Far North [8, 17-20]. In addition, in natural habitat wil-
low triandra is isolated of the species studied. Its average
annual carbon dioxide absorption is 10.3 t / ha, oxygen
release is 8.0 t / ha, and carbon uptake is 2.9 t / ha per
year [21].

The case of studying the stocks of a willow phyto-
mass grown in Voronezh region shows that willow trian-
dra productivity in terms of absolutely dry raw material
is 3-4 tons higher than that of purple willow. L.A. Log-
inova notifies that the productivity of willow triandra is
the following: of raw vines it is 18.4 t / ha; of absolutely
dry vines it is 7,3 t / ha (the density of planting is 83,3
thousand pieces / ha with plant spacing of 0,8 x 0,15 m),
while in the case of white willow it is 7.3 t / ha wet and 2,
9 t / ha of absolutely dry vines. Thus, L.A. Loginova be-
lieves that one of the species that provides a fast and high
increment of phytomass is willow triandra (S. triandra
L.) [20]. In connection with this, it is this willow species
that was chosen as the object of research [22].

Chemical composition of willow triandra and meth-
ods for the analysis of biologically active substances.
According to the reported data, various species of the
Salicaceae family (Willow) have complex polyphenolic
compounds (flavonoids, phenolic glycosides (PG), phe-
nol carboxylic acids (PCA) and tannins (T)) [23].

Due to the fact that the object of our investigation is
willow triandra, special attention is paid to the search of
reported data on the study of the chemical composition of
this very willow species. In addition, wehave paid atten-
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tion to some modern methods of analysis with the help
of which we have studied biologically active substances
(BAS) of other willows species.

In accordance with the data presented in the aca-
demic work “Plant Resources of the USSR, 1986”, until
1985 in willow triandra growing on the territory of the
republics of the former Soviet Union, many classes of
compounds in plant objects had been found out [24].

Flavonoids. The class of flavonoids is represented
by rutin and quercetin (in leaves and inflorescences) and
luteolin (in leaves). Salipurposide and isosalipurposide
were found in the bark [24].

In the 60-80-ies of the last century V.A. Kompant-
sev was studying the chemical composition of willow
triandra, growing in the North Caucasus. Flavonoids
were found out in the inflorescences: rutin and querce-
tin (3.7%), insertions — rutin (5%), in the bark — salipur-
poside and naringenin (1.5%) [25, 26]. The quantitative
determination of rutin in leaves of willow triandra,
which was carried out in the 60s of the XX century by
a chromatographic-spectrophotometric method, required
a long-term preparation. Simultaneously, in the same
circumstances, the optical density of the standard rutin
was determined [25, 27]. Currently, available and simple
methods for the determination of flavonoids in plant raw
materials were described. Thus, in the willow triandra
bark, 0.41% flavonoids were found out by O.O. Hitevoy.
The differential spectrophotometric method, based on the
reaction of flavonoids with aluminum chloride, was used
[28].

R.Yu. Farrakhov found out that flavonols (deriva-
tives of aglycon equercetin, isoramnetin and kaempferol)
predominate in the willow triandra leaves growing in
Bashkortostan [29]. V.S. Nikitina and O.E. Orazov found
out that the content of the sum of flavonoids in the leaves
of two willow triandra species (f. concolor and f. discol-
or) growing in the region of the Cis-Ural region is slight-
ly different and amounts to about 1.9-2.1% (the harvest
time in September) and 2.1-2.2% (the harvest time in
August) respectively. Hereby, in the leaves of male and
female plants, the differences in the content of flavonoid
compounds statistically appear during the flowering pe-
riod — the beginning of fruiting, and then in the course of
vegetation they are leveled off [30].

Flavonoids in the leaves of willow triandra and bog
willow, growing in Belarus, are studied in the work by
V.L. Sheluto et al. [27].

Phenoglycosides. It is known that salicin and its de-
rivatives are chemotaxonomic markers of the species of
the willow genus. They are responsible for the pharma-
cological activity of the willow bark [31]. In willow tri-
andra the following phenologlycosides have been found:
salicin (in the bark — less than 0.1%, in the leaves and
inflorescences — traces), salireposid (in the bark — less
than 0.1%), grendidentatin (in the bark- less than 0.1%),
triandrin (in the bark — 0.1-1%, traces in leaves), salidro-
side (in the bark — 1-2%, traces in the leaves). Fragiline
(in the bark and leaves), vimalin (in the leaves), tremu-
loidin (in the leaves), salicortin (in the leaves) have also
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been found. The sum of phenolic glycosides is 1.6% in
the bark and 0.2% in the leaves [24].

Previously, for the quantitative determination of phe-
nolic glycosides, the TLC method followed by extraction
was described. In the extraction of large quantities of
fresh bark of willow triandra, V.A. Kompantsev isolated
individual phenolic hydroxyls in crystalline form: sali-
cin, salidroside and triandrin, and their mass were estab-
lished: the amount of phenolic hydroxyls in the plant raw
material was about 3% [26]. For the quantitative deter-
mination of phenolic hydroxyls, the TLC method with
subsequent densitometry was also described [32].

In the analysis of phenolic glycosides, gas chro-
matography (GC) was also widely used. However, the
analysis required the production of silyl derivatives,
which were not sufficiently volatile for some phenolic
compounds even after derivatization [31]. The use of the
method of square-wave voltammetry for determining
phenolic hydroxyls (PH) is also described. In the liter-
ature there are also data on the quantitative determina-
tion of PH in the willow leaves in terms of salidroside
according to the methods of State Pharmacopoeia XI on
rhodiola rosea, where spectrophotometry is used on the
basis of the diazotization reaction [33, 34].

Currently, high-performance liquid chromatography
(HPLC) is used to determine phenolic glycosides [31].
According to the requirements of the European and Brit-
ish pharmacopoeias, the determination of the total salicin
content in the willow bark is carried out by HPLC [35,
36]. According to the European Pharmacopoeia of the 5th
edition, various willow species containing at least 1.5%
salicin can be used as a raw material (bark or branches)
[36].

Using HPLC in the study of phenolic glycosides in
some species of willows growing in Poland, salicin and
salicortin were found in four species, but not willow tri-
andra, in which triandrin was found in the bark [37].

The HPLC method was also used to determine sali-
cin in the bark of 12 willow species growing on the ter-
ritory of Latvia. It turned out that not all willow species
accumulate the same quantity of salicin. The content of
salicin in the bark of various species ranged from 0.04
to 12.6%. It was found out that some willow species,
including willow triandra, basket-willow, woollytwig
willow and others, had an extremely low salicin content
[31].

In accordance with “Methodological Guidelines”,
08-47 /172, “Willow and aspen bark, extracts from them
and dietary supplements on their basis. HPLC method for
determining the mass concentration of salicin” the deter-
mination of salicin in aqueous extracts from the willow
bark is also carried out by HPLC, but without alkaline
hydrolysis [38]. The quantitative content of salicin in the
bark of willow triandra growing in the North Caucasus,
was detected by O.0O. Hitevaya on the basis of this meth-
od. It was 0.2%. In addition, triandin was discovered in
the investigated object [28].

In 1997 S.E. Zaugg published the data on the use of
capillary electrophoresis (CE) for the analysis of salicin

in some willow species [39]. S.P. Senchenko conducted
studies on the electrophoretic behavior of phenolic hy-
droxyls by the CE method using the example of salidro-
side, arbutin and triandrin [40].

Thus, the reported data show that not all the willow
species can contain large amounts of salicin, and willow
triandra is among them. The presence of salicin, even in
small amounts, obviously depends on the place of growth
and the harvesting time of raw materials.

Tannins. It is known that astringent, hemostatic and
anti-inflammatory effects can be due to the presence of
a significant amount of tannins in the bark and leaves of
various willow species [5].

There is evidence that in spring (in April), during
swelling of the buds and budbreak, and in autumn (in
October), during the period of massive leaf fall and com-
plete fall of leaves, maximum content of tannins is ob-
served in individual species of willows [31]. The highest
content of tannins is observed in the willow bark at the
age of 3 to 6 (8) years [5, 41].

Among the tannins found in the willow triandra bark
there are two other components in the leaves — catechin
and leucoanthocyanidins. The amount of tannins is with-
in 2.4-21% in the bark, and 0.9-8.7% in the branches
[26].

I. F. Mazan notes the high content of tannins (up
to 16.1%) in the willow triandra bark, which grows
on scroll meanders and floodplain soils of Vitebsk and
Gomel regions in Belarus [42]. V. I. Bormotov and V.
N. Nils indicate an even greater content of tannins (from
12.6 to 18.73%) also in the willow triandra bark, growing
in Arkhangelsk region [43]. Quite a significant content
of tannins in the willow triandra bark, growing in No-
vosibirsk region and the Urals, was found out by G.N.
Suboch, O. E. Orazov et al. [5, 30, 44].

Condylated and hydrolyzed tannins (leucoanthocy-
anidins, epicatechin hallate, catechin) in the sum up to
9.4% were found the willow triandra bark, growing in the
North Caucasus [28].

The content of tannins in plant objects is determined,
mainly, by the permanganatometric method. In addition,
the RF State Pharmacopoeia, XIII ed. proposes to deter-
mine the amount of tannins spectrophotometrically be-
fore and after the addition of skin powder, which precip-
itates only tannic substances [45, 46, 47].

Thus, the willow triandra bark contains significant
amounts of tannins and is not only a source of their pro-
duction for the leather industry, but can also serve as a
raw material for obtaining medicinal preparations. E.T.
Valyagina-Malyutina writes that at present the technolo-
gy of harvesting and processing of tannin-containing raw
materials is being improved, as well as the possibility of
obtaining tannins from willow branches at the younger
age (from 1 to 7 years). In addition, the introduction of
the willow species with high content of tannins, for ex-
ample, willow triandra, basket-willow, woollytwig wil-
low and their hybrids, is also planned [5].

A. Bovkin et al. has studied the antioxidant activity
of the aqueous extracts obtained from the willow trian-
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dra leaves growing in Belarus. The authorhas established
that the antioxidant activity it is due to the presence of a
significant amount of polyphenolic compounds [48].

In addition to the studies on the chemical composi-
tion of the willow triandra bark and leaves concerning
polyphenolic compounds, there are works to identify
some biologically active substances of a different na-
ture. In particular, this refers to the detection of pheno-
lic carboxylic acids in the willow triandra bark — 0.29%
(ferulic, p-coumaric, cinnamon) and triterpene saponins
— 0.14% (ursolic acid) [23, 28] and a number of other
compounds. So, anthocyanins, proanthocyanidins, alka-
loids, esters of oxycinnamic acids, pipecolic acid, vita-
min C and sugars have been found in the leaves. Polysac-
charides (23.8%), lignin, fatty oil, phenols, vitamins C,
anthocyanins (3-glucoside of delphinidine, 3-glucoside
of cyanidine, 3-glucoside of petunidine) have been found
in the bark [24].

More than 20 amino acids, 9 of which are irreplace-
able, have been found in the branches of S. viminalis, S.
triandra, S. alba, S. fragilis, S. purpurea of the Ukraine
flora [49, 50]. It has also been established that in the
leaves of willow triandra growing in Bashkortostan,
there is no more than 20 mg / 100 g of irreplaceable ami-
no acids (leucine, phenylalanine, lysine, arginine, methi-
onine),which makes about 30% of the total amino acid
content [51].

Thus, the chemical composition of only the bark
of willow triandra growing in various regions of Rus-
sia and Europe, has been most thoroughly studied.
There is a number of works on the study of BAS in the
willow triandra leaves and branches, in which, mainly,
the content of phenolic compounds (flavonoids, phe-
nolic acids, tannins) was studied. However, there is
practically no information on the content of other BAS
(polysaccharides, phenolic acids, amino acids, oxy-
cinnamic acids, saponins, macro- and microelements,
pigments) there.

Application of willow triandra in folk medicine. The
use of willow as a remedy has been known since ancient
times, as mentioned in the Ebers Papyrus, in the writings
of Hippocrates (460-377 BC) and Aulus Cornelius Cel-
sus (1st century AD) [52—54]. Currently, the application
of willow in folk medicine is described in many refer-
ence publications [55-57]. Extracts from the willow bark
have anti-inflammatory, mild analgesic and antipyretic
effects. The mechanism of action is usually explained by
the presence of natural salicylates, which affect different
parts of the homeostasis regulation [58—60].

However, almost all reference publications describe
the application of the white willow bark and only one re-
ports collected information on the use of willow triandra
in folk medicine [61]. The work shows that the presence
of tannins makes it possible to use the willow triandra
decoctions as a means for controlling non-infectious di-
arrhea, for treating patients with rheumatic joint damage,
and also for arthragra. Decoctions can be also used to
treat some diseases of stomach and duodenum, for exam-
ple, gastritis with high acidity, and also externally with
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increased sweating. The antimicrobial and antiviral ac-
tivity of the bark decoction is so high that many healers
used remedies from white willow for treatment of such
serious diseases as malaria and tuberculosis [61].

Pharmacological studies. In recent years, a num-
ber of pharmacological studies have been carried out to
validate the effectiveness of the willow bark extract not
only by converting salicin to acetylsalicylic acid. Other
biologically active substances of the willow bark, such
as polyphenol compounds (flavonoids, tannins, etc.), also
have a significant effect on their pharmacological proper-
ties [62, 63]. In the work by O.D. Barnaulova it is notified
that flavonoids, phenolcarboxylic acids and tannins have
a similar pharmacological effect in compariaon with epi-
nephrine and norepinephrine, i.e. they can have an indi-
rect adrenomimetic effect [64]. It has been found out that
the immunomodulating effect of the extracts from the
basket-willow barkis due to the presence of phenylpro-
panoiod trianthrene [65, 66]. In addition, a pronounced
anti-ulcer activity of the bark and an antistress activity of
the leaf infusion of basket-willow have been found [67].
In experiments on animals, the expedience of incorpora-
tion of white willow extract into the anti-arthrosis hydro-
gel has been proved [68].

As follows from the above mentioned works, the use
of willow is due not only to the presence of phenolic gly-
cosides, but to the whole complex of BAS, and in par-
ticular to the presence of polyphenolic compounds. Suc-
cessful clinical investigation of the willow bark extract
for the treatment of osteoarthritis and chronic rheumatic
diseases in comparison with modern non-steroidal an-
ti-inflammatory drugs has been carried out [69, 70-73].

Thus, one of the promising types of medicinal plant
materials (MPM) for introduction into clinical practice
for treatment of joint diseases is the bark of various wil-
low species [55, 74, 75].

In recent years, the pharmacological activity of pul-
verized branches of some willow species growing in the
North Caucasus has been studied.

Thus, while studying the anti-inflammatory activ-
ity of the powder of crushed annual branches of white
willow, purple willow, willow triandra, drooping willow
and its hybrid with white willow, it was found out that it
was comparable with acetylsalicylic acid (ASA) or di-
clofenac sodium [76-79] .

The ulcerogenic activity of the powders studied was
much lower than those of ASA and diclofenac sodium.

It was found out that the branch powder is not in-
ferior in effectiveness to the bark powder of the species
under study, which makes it possible to use branches of
various willow species as a medicinal plant material. The
use of branches instead of the willow bark is discussed by
N.V. Borodin et al., discovering a rich polyphenolic com-
plex in annual branches of some willow species growing
in Ukraine [80].

The study of the drugs nomenclature of medicinal
substances and biologically active food additives con-
taining the willow bark or its extract has been carried out
by us [81].
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Currently, for manufacturing drugs and dietary sup-
plements, the white willow bark is mainly used. In addi-
tion, according to the European Pharmacopeia, Caspian
willow (S. daphnoides Vill.), purple willow (S. purpurea
L.), crack willow (S. fragilis L.) and other willow spe-
cies are allowed to be used. It should be noted that as
a raw material, it is recommended to use not only the
bark of young branches, but also annual branches with
a diameter of no more than 10 mm [36]. In the Russian
Federation, in medical practice only one medicinal prod-
uct is allowed to be used. In its composition it contains
the willow bark (the manufacturing country is Pakistan),
and more than 90 names of biologically active additives
to food produced both in Russia and abroad [81]. These
data make it possible to consider that the inclusion of wil-
low in the State Pharmacopoeia is especially important
in connection with the availability of large willow raw
stocks and the possibility of its cultivation under various
edapho- phytocenotic conditions [5].

Currently, there is a growing trend in the use of drugs
containing a native powdered plant material. The intake
of native raw materials is practiced internally in Tibetan
and Chinese medicine. The advantage of this method of
use is the absence of brewing.

Hereby, no destruction of useful substances due
to heating and hydrolysis takes place. The complex of
natural compounds has alsominor side effects in com-
parison with the side effects of synthetic medicinal sub-
stances. The production of medicinal substances with
native ground plant raw materials is more economical
than the production of extraction dosage forms [82].
The analysis of the nomenclature of dietary supple-
ments containing powdered herbal medicinal raw mate-
rials, hereby including those containing willow, showed
that it is manufactured in the forms of tablets and sa-
chets, but the leading form is capsules intended for oral
administration [81].

CONCLUSION. The analysis of reported data
showed, that at present, willow is widely used in the
composition of medicines and various biologically ac-
tive food additives both abroad and in Russia. In medi-
cal practice white willow (Salix alba L.) is mainly used.

As medicinal plant raw materials, willow is included
into the State Pharmacopoeias of such countries as the
USA, Germany, etc. Due to the fact that about 80 wil-
low species grow on the territory of Russia, it becomes
obvious that these species need to be studied in order to
expand the nomenclature of medicinal plant substances
and be included in the State Pharmacopoeia of the Rus-
sian Federation. Special attention should be paid to the
willow species that are widely spread and most easily
subjected to vegetative propagation. One of the species
that provides rapid and high growth of phytomass is wil-
low triandra (S. triandra L.). In Russia, willow triandra
occurs almost throughout the European part of Russia,
in the North Caucasus, on the territory of Western and
Central Siberia. The possibility of willow triandra cul-
tivation is noted, since it is indispensable of protective
afforestation. All these facts testify that in Russia there is
a sufficient raw material base for this promising medici-
nal plant substance.

Like other willow species, willow triandra contains
a rich complex of polyphenolic compounds causing its
anti-inflammatory effect. High maintenance of rutin in
willow triandra leaves allows to recommend it as a re-
serve industrial source of reception of widely demanded
medical preparation.

The polyphenolic complex of willow triandra growing
on the territory of Arkhangelsk, Voronezh, Novosibirsk
and the Cis-Ural regions, is studied most thoroughly, in
particular tannin. In the North Caucasus, only the willow
triandra bark is studied. These data testify the necessity for
a comprehensive study of the biologically active substanc-
es from willow triandra that grows in other parts of Russia.
The data on the use of willow in medical practice given
in the literature review, refer mainly to the use of bark of
different willow species as a medicinal plant substance.At
the same time, there is a number of works in which the
prospects of replacing “bark” plant raw materials by more
accessible raw materials, “annual branches”, has been
confirmed. The expedience of using vegetative parts of the
plant as a medicinal plant raw material, including willow
triandra, will reduce the damage to the plant during har-
vesting as compared to harvesting the bark.
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