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Ta ipUOiNiB Y BUTHKKAX 3 JIMCTS MY4YHHMII 3BHuaiiHoi. HaiiOinbmre Buiy-
YEHHS OCHOBHHMX JiI0YMX PEYOBHMH 3 CHPOBHHH 3a0€3MeUyI0Th came mepiri
IBi cTajii eKCTpaKIil, [0 CTAHOBHUTH Maibke 98 % 3a BciMa MOKa3HUKaMHU,
TOMY ONTHUMaJbHA KPATHICTh BOAHOI €KCTPAKIIIT 3 Ii€l CHPOBHHM CTAaHOBUTH
JIBa pasu.

H. b. Yaiixa, H. A. Komuccapenko, O. H. Komesoii,
A. M. KoBauieBa, H. B. Bopoauna

HNCCJIEJOBAHUE TMHAMUKHU DKCTPAKIIUUN
BUOJIOT'MYECKHN AKTUBHbBIX BEHIECTB U3 JIUCTBEB
TOJIOKHSIHKA OBBIKHOBEHHOM

KiioueBble ¢jI0Ba: TOJIOKHSHKA O6LIKHOBCHH8,H, OKCTpaKmus, CbeHOHI)-
HBIC COCAUHCHUSA, UPUAOUIbI, OIITUMHU3ALH.

WHdexunonusle 3a001€BaHUs MOYCBBIICIUTEIBHON CHCTEMBI  SBIIS-
I0ThCSl OJTHUMH M3 CaMbIX PacrpocTpaHeHHbIX. Kak albTepHaTHBHBIA METOJ
KOMIUIEKCHOT'O JICUCHHS M MPOGUIAKTUKY THX 3a00JICBaHUI BO BCEM MHpE
HIKPOKO NpuMeHseTcs putorepanus. OnHON U3 Hanboee MHUPOKO UCHOIb-
3yeMbIX Bu10B JIPC SABISIOTCS JIMCThS TOJIOKHSHKM OOBIKHOBEHHOI. ChIpbe
BXOJIUT B COCTaB HEKOTOPBIX COOPOB, MPEHapaToB U (yHKIHOHAIBHBIX 00a-
BOK, HO OTEYECTBEHHOT'O TaJ€HOBOIO MJIM HOBOTAJICHOBOTO MOHOIIpErapara
U3 JIUCTHEB TOJIOKHSHKH Ha PhIHKE YKPaWHbI HET, II03TOMY 11eJIeco0OpazHO
HCCIIeI0BaTh JIMHAMUKY u3BieueHuss BAB u3 3Toro chipbs.

Lleanio padoThl ObUIO HCCICA0BATh IMHAMUKY U3BICUECHHS OHOJIOrHyec-
KH aKTHBHBIX BEIIECTB M3 JINCThEB TOJOKHSIHKM OOBIKHOBEHHOM, U yCTaHO-
BHUTh ONTUMAIIbHYIO KPATHOCTb SKCTPAKIIHH.

O0beKTaMHu HcCJae0BaHusl Oin Juctbs Arctostaphylos uva-ursi L.
Ipu xpomaTorpaduyeckoM ONpeIeNeHUHN BBITKCK U3 JINCTHEB TONOKHIHKH
ObLTH OOHApyIKEHbI apOyTHH, (IABOHOMIBI, THAPOKCUKOPHYHBIC KHCIOTHI,
JyOUIIbHBIC BEIIECTBA U UPHUIOH/IBL.

VCTaHOBICHO KOJIMYECTBEHHOE COJCP)KAHHUE OCHOBHBIX TpyIm (de-
HOJIBHBIX COCAMHECHUI ¥ UPUIOUIMB B BBITSIKKAX U3 JINCTHEB TOJIOKHSH-
KM OOBIKHOBEHHOH. boJbllie Bcero n3BjiieyeHue OCHOBHBIX JIEHCTBYIOIIMX
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TAHIHHU POCJIMH POJY BLILXOBUX
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BEIIECTB M3 CHIPbSl 00ECIEUYNBAIOT HMEHHO MEPBBIC JIBE CTAIHU dKCTpa-
KIIMM, 4TO COCTaBIseT mouTu 98 % 1o BCeM IMoKasaTelsiM, M03TOMY OI-
THMaJlbHasi KPaTHOCTb BOJAHOM 3KCTPAKIMH U3 3TOTO ChIPbSI COCTABISAET
JIBa pasa.

N. B. Chaika, M. A. Komissarenko, O. M. Koshovyi,
A. M. Kovaleva, N. V. Borodina

RESEARCH IN THE DYNAMICS OF BIOLOGICALLY ACTIVE
SUBSTANCES EXTRACTION FROM THE ARCTOSTAPHYLOS
UVA-URSI LEAVES

Keywords: Arctostaphylos uva-ursi, extraction, phenolic compounds,
iridoids, optimization.

Infectious diseases of the urinary system are the most widely spread.
Phytotherapy is widely used as an alternative method of complex treatment
and prevention of these diseases worldwide. One of the most widely used
raw material is Arctostaphylos uva-ursi leaves. Raw material is a part of
some species, medicines and supplements, but there is no domestic galenic
or newgalenic mono medicines from Arctostaphylos uva-ursi leaves on
the Ukrainian market, so it is advisable to investigate the dynamics of
BASextraction from this raw material.

The aim of the study was to investigate the dynamics of of biological
active substances extraction from Arctostaphylos uva-ursi leaves, and to
determine the optimal rate of extraction.

The objects of study were Arctostaphylos uva-ursi L. leaves.
Chromatographic researchin the extracts from Arctostaphylos uva-ursileaves
revealed arbutin, flavonoids, hydroxycinnamic acids, tannins and iridoids.

The quantitative content of the main groups of phenolic compounds
and iridoids in the extracts from Arctostaphylos uva-ursi leaves were
determined. The first two stages of the extraction, which is almost
98 % by all indicators, provide the largest extraction of the main active
substances from the raw material, so the optimal multiplicity of aqueous
extraction from the raw materials is twice.
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Icnye OinpIIe TPUALSTH PI3HOBUIIB POCIHH POAY Bijb-
x0BUX (Alnus) ponunn oepe3oBi (Betulaceae), 6Garatux
Ha TaHiHHU. BigoMo, 10 eKCTpakTH Oy/b-sSKUX YaCTHH IUX
POCJIMH MICTATh BEJIUKHI HAOIp BYIJIEBOJHUX €CTEpiB ra-
JIOBOI Ta €J1aroBOi KUCIOT PI3HOMAHITHOI XiMIYHOT IPUPO-
1M, gki 00’ eqHaHl 3arajJbHO0 HA3BOIO Taj0e/laroTaHiHiB.

Ha nanwuii yac Han3BUYaWHO 3HAYHUI IHTEPEC MTPOSBISIETh-
Csl 10 CyXHMX CKCTPakTiB CYIUIiAb BiIbXM Kieiikoi (Alnus
glutinosa (L.) Gaerth.) Ta Biibxu cipoi (4/nus incana (L.)
Moench), sxi € apManeBTHYHUMHE CYOCTaHIISIMH B1JIOMHX
npenapariB — ajbpTaH Ta anbTadop. Hassani nikapcbki 3acoou

BUPOOIISIIOTHCS B YKpaiHi i BAKOPUCTOBYIOTBCS 32 CBOIM J100-
pe BH3HAUCHUM (hapMaKO-TepareBTHYHUM MPU3HAUCHHSIM.

XimiyHa OysoBa TaHIHIB POCIHH pPOJy BIJIBXOBHUX
(Alnus) ponunu OepesoBi (Betulaceae), BUBYEHA JHILE
JUISL ICKITBKOX BHUJIB 1 /10 IbOTY 4acy Oyiia Maii’ke HeBi-
JloMa JUIS CYIUTib BiIbXH KWKo (Alnus glutinosa (L.)
Gaerth.) ta Binbxu cipoi (A/nus incana (L.) Moench). I1i
POCIIMHH JOCHTH HIMPOKO PO3MOBCIOJKEHI Ha 3abosiodve-
HUX JUISHKAX JiciB YKpaiHH.

JlocniUKeHHST KOMITOHEHTHOTO CKJaay eKCTpPaKTiB
JUCTS, CYIUTiAb Ta KOPU POJY BIIBXOBHX CBifYaTh Mpo
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0su3bKy Oy/IOBY €JIarOTaHIHIB 3 HE3HAYHHUMHM BiIXUJICHHSIMU
3a IHIUBIAyaJdbHUM BMICTOM, SIKi HANlEBHO IIOB’s3aHi 3
0COOJIMBOCTSIMU Pi3HUX CIIOCOOIB eKcTparyBanHs. Pazom 3
UMM IPUYUHOIO IILOMY € 3JIaTHICTh JI0 JIETKOTO TiJpOJIi3y
LUX €CTEePiB rajloBOi Ta €J1aroBoi KUCIOT.

3 mnoniB Alnus sieboldiana [1] BuumiieHi MoHOMEp-
Hi eJaroTaHiHH 2,3-0-(S)-rekcarigpokcuaudeHoin-
D-ruroxo3a (1), negyukynarin (2), tenimarpanain [ (3),
enarotaHind 3 C-IJIiKO3MJIHUM 3B’S3KOM KacyapiHiH (4)
Ta Kacyapii (5), TaHIH 3 3QJIMIIKOM TEPTaioBOi KUCIOTH
anbHyciiH (6).

3 nuctst Alnus sieboldiana [2] BuniJieHI rajioTaHiH
1,2,3-tpu-O-ranoin-B-D-riatokoza (7), enaroraHiHm —
cTpuKTiHIH (8), mexyHkynarin (2) ta kacyapikrtiu (9), ena-
FOTAHIHM, IO MICTATh B CBOEMY ckiagi C-TIiKO3UIHUN
3B’5130K — KacyapiHiH (5) ta craxiypin (10), exaroraninu
3 3aJIMIIKOM TeprajioBoi KUCJIOTH ainbHycHiH A (14) rta
anpHycHiH B (15), enaroranin 3 (aBoH-3-0J1 3aJIUIIKOM
— creno¢inanin (11), pumaBonoin — minocem6pin (13) ta
TJIFOKYPOHiJ KBepueTHHy (12).

3 nuctsa Alnus hirsuta var. microphylla, sika pocte Ha
niBHoui Snowii [4], Buaineni ranoraninu 1,2,6-tpu-O-ra-
noin-B-D-riroko3a (7), 1,4,6-tpu-O-ranoin-f-D-riaroko3a
(16), enaroraninu nexynkynarit (2), renimarpangis I (3),
eJaroTaHiH 3 3aJMIIKOM BaJIOHOBOT KHCJIOTH NPAEKOKCIH
A (17), nuMepHi ejlaroTaHiHu YTBOpEHI 3a paxyHOK ec-
tepudikanii C-1 rigpokcuily riroKo3u TeiimMarpaniuiny |
3QJIMIIKOM BaJIOHOBOI KHCJIOTH ITIpaekokciny A 1-nmesra-

Casuariin (4)

Casuarinin (5)
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noinpyrosin F (19) ta pyrosiu F (20), nuapunrentasoiak-
CUJIO3UJ OperoHiH (22) Ta enaroraHiH, yTBOpeHUil 3a pa-
XYHOK IO€IHAHHS MOJIEKYJH OpEroHiHa Ta IpaeKOKCiHa
A 3a paxyHOK YTBOPEHHS €CTCPHOrO 3B’S3KYy XHUPCIOHIH
21).

3 nuctsa Alnus japonica [3] Buninexi rajoraninu 4,6-
nu-O-ranoin-D-riroko3a (23), 1,4-gu-O-ranoin-f-D-riro-
ko3a (24), enaroraninu 2,3-O-(S)-rekcarigpokcunude-
Hoin-D-ritoko3a (1), crpikrinin (8) Ta iforo i3oMep remin
D (25), nenynkynarin (2), e1aroTaHiHy 3 3aJIMIIKOM BaJo-
HOBOT KHCIIOTH IIpaekokcid A (17) Ta itoro izomep ¢i103iH
A (27), numepHi enaroTaHiHu yTBOPEHI 32 paXyHOK ecTe-
pudikanii C-1 rizpokcuily riIroKo3H 3aJIHIIKOM BaJOHOBOT
KHCIIOTH ajJbHycsnoHiH A (28) ta anpHycsanoHin B (29),
eJaroTaHiHM, [0 MICTATh B CBOEMY CKJaai C-TIiKO3HIHUI
3B’s130K cTaxiypin (10) Ta fioro i3oMep kacyapinid (5).

3 cymiiib BiIbXU KIeikoi (A/nus glutinosa) B KiabKoC-
ax 0,7-8,5 Mr. MeromamMu mpenapaTuBHOI BHCOKOe(hek-
TUBHOI pinMHHOI Xxpomarorpadii BuIiieHO 1 oXapakTe-
PU30BaHO 3a JOMOMOro MaccrekTpis, [IMP crnexTpiB Tpu
ejarotaHiHa nejayHkyuarin (2), npaekokcin D (30), rito-
tenoin (31) [5].

VY BciX 3pa3Kkax pOCIMH MICTUTBCS MeAyHKyJarin (2),
TaHiHH, 1m0 MaoTh BUtbHY OH rpyny npu C-1 atomi riitoko-
31 SIBJISIIOTH 00010 cymimu o ta B i3omepis. Skmo OH rpyma
3aMilleHa 3aIMIIKOM TajoBOl KHCIOTH, a00 1HIIUM 3aJIHII-
KOM — BHUIIe3railaHi TaHIHK MaroTh B KOH(DIrypaliiro anHomep-
HOTO LIEHTPY IJIIOKO3H. TaHiHHU, sIKI MAIOTh y CBOEMY CKJIaJi
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KapOOKCHIIbHY TPYIly, HAIIPHUKIIAJ, 3 3aJIMIIKAMHU BaJIOHOBOT

KHCIIOTH, MalOTh CXHJIbHICTh YTBOPIOBATH OJIITOMEPH 32 pa-
XYHOK YTBOPEHHS €CTEPHHUX 3B’ SI3KiB 3 IHIIUMH MOJICKYJIaMK
TaHiHIB.
VYci pocmipkeHHsT Manu sKicHUE xapakTep. KiabkicHO
€JIarOTaHIHUA B POCIMHAX POJY BUIbXOBHX HE BH3HAYAJIKCH.
Jist  GaratocTagiiHOTO PO3MUICHHS CYMIIli ejaro-
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Casuarinin (5)

TaHIHIB, sIKa MOXE MICTHTH SIK MOHOMEPHI TakK 1 oJliromMep-
HI TaHIHH, 3aCTOCOBYBAJHM METOJIOM KOJOHKOBOI XpOMaToO-
rpac¢ii, BukopucroByBasiu copdenu: Diaion HP-20 [6, 11],
Toyopearl HW-40 [6, 11, 14], Sephadex LH-20[13, 15, 18],
cuiikarens C-18 40-63 um [17], uenronosa [8], MCI-gel
CHP-20 P [12, 14, 16], polyamide 6 S [7], Fuji-gel ODS-
G3 [19, 20]. Takox BukopuctoByBanu Metonq BEPX [21].
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VYci rigponidyemi TaHiHM OyiaM BHIUIGHI Y BHIVISII
CBITJIO-KOpUYHEBHX a00 0e30apBHUX aMOpP(pHHUX PEUYOBHH,
3a BUHATKOM 1,2,6-Tpu-O-ranoin-p-D-ritokosu (7) Ta 1,4,6-

0e30apBHUX roJIOK. CTPYKTYpY BCTAHOBITFOBAJIM 3@ IOTTOMOT OO
maccrekrpis, crnektpis IMP 'H ta *C. J{ns BCTaHOBIECHHS
CTPYKTYPH HOBHX CIIOJIYK TaKOX BHKOPHUCTOBYBAJIH XiMidHI

Tpu-O-ranoin-p-D-rirtoko3u (8), siki OyJiv BUIUICH] y BUIJISII  METOIM: METOJA  Tigpojiidy abo 4YacTKOBOrO —TiJpodisy
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OTPMUMaHUX CIIONyK, MeTON MeTWmoBanHa Me, SO, B
npucytrocti K, CO,, 3 HaCTYymHMM TigpoJi3oM, yTBOPEHHS
MOXITHUX — aMmiHoamphoned TaHiHIB [21]. AOcomroTHY
KOH(QITYpaIlito aTporoi3oMepiB BCTAHOBIIOBAN IUIIXOM
TOPIBHSAHHS CHEKTPiB KpyroBoro mmxpoizmy [9, 10], abo
XIMIYHUM TICPETBOPEHHSIM OTPUMaHUX CIOIYK B Bigomi

OIITUYHO aKTUBHI MOXiIHI TeKcariIpokcuan(eHoBOi KHCIOTH.

Jumepamypa

Glutinoin (31)

TANNINS ALNUS GLUTINOSE (cones)

Bucnosox

TakuM 4YHMHOM, HaBe/leHi JaHi PO CTPYKTYpY, BJac-
THBOCTI TaMiHiB, IKi € OCHOBHHMH CKJIAQJ0OBHMH KOMIIO-
HEHTAMH POCJIHMH POAYy BLILXOBHX, NpPENapaTHUBHOIO iX
BU/IJIEHHSI, BU3HAYEeHHsI XiMiyHOI Oy10BH CBigyaThb NMpo
BAJKJIMBICTh BUKOPHCTAHHA €KCTPAKTIB CYILIiIb BilbXH y
(hapmanii Ak cy0crannii npenaparis ajabTaH i aabTadop.
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C. 0. lleiiko, A. C. lllanamaii

TAHIHU POCJIMH POAY BLIIbXOBUX
(Orusia JitepaTypu)

KuouoBi ciioBa: Binbxa Kieiika, BiibXa cipa, elaroTaHiHu, AJbTaH,
AunbTabop, NeayHKYJIariH, TeaiMarpasii I, mpaekokcin A.

HaBeneHi naHi npo CTpyKTypy, BIAQCTHBOCTI PEYOBHH — TaHIHIB, SKi €
OCHOBHHMH CKJIAJIOBUMH KOMIIOHCHTAMH POCIIHH POJY BIIbXOBHX, METOZOM
[penapaTHBHOTO iX BUALICHHS, BU3HAYCHHS XIMIYHOI Oy/0BH, a TAKOXK BaX-
JIUBICTh BUKOPHCTAHHSI €KCTPAKTIB CYILUI/Ib BUIBXH B (hapMalii y sSKOCTi Cy0-
CTaHIT npenapaTiB anbTadbop i albTaH.

C. 10. leiiko, A. C. lllanamaii

TAHUHBI PACTEHMI POJIA OJIbXOBBIX
(O630p JauTEpPaTYpHI)

KuiaroueBble ci10Ba: 0bXa KIIeHKast, 0JbXa cepast, dIaroTaHuHbI, ATbTaH,
AnpTabop, NeayHKYTAaTHH, TETUMArpaHInH [, mpackoKCHH A.

anBC}IeHBI JIaHHBIC O CTPYKTYpPE, CBOMCTBaX BEIECTB — TaHUHOB, OC-
HOBHBIX KOMITIOHEHTaX paCTeHI/If/'I PpoJia OJIbXOBBIX, METOOM UX IIpe€HapaTuB-
HOTI'O BbIZICIICHUS, OIIPEACITICHUS XUMUYCCKOT'0 CTPOCHHUS, BAXXHOCTH HUCIIOJIb-
30BaHUs SKCTPAKTOB COl'[J'[OZ[I/Iﬁ OJIBXH B (bapMauI/m B Ka4€CTBEC CyGCTaHLU/lﬁ
npenapaTos am;ra60p " aJibTaH.

S.Y. Sheiko, A. S. Shalamay

TANNINS OF ALDER GENUS PLANTS
(Literature review)

Keywords: common alder, gray alder, ellagotannins, Altan, Altabor,
pedunculagin, tellimagrandin I, praecoxin A.

The data on the structures, properties of substances, i.e. tannins, which
are the main constituent components of plants of the alder genus, have
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been presented. The methods of their preparative isolation, determination
of chemical structure, and the importance of using alder extracts in
pharmaceuticals as a substance for the preparations of Altabor, Altan have
been determined.

All tested plant samples contain pedunculagin, tannins having a free
OH group at C-1 glucose atom are mixtures of a and B isomers. If the
OH group is substituted with a gallic acid moiety or another moiety,
the tannins mentioned above have the f configuration of the anomeric
glucose center. Tannins containing a carboxyl group, e.g. residues of
valoneic acid, have a tendency to form oligomers by forming ester bonds
with other tannin molecules.

All the studies are qualitative. In quantitative terms, ellagotannins in
alder plants have not been determined.

For multistage separation of a mixture of ellagotannins, which
may contain both monomeric and oligomeric tannins, using column
chromatography, the following sorbents have been used: Diaion HP-20,
Toyopearl HW-40, Sephadex LH-20, silica gel C-18 40-63 nm, cellulose,
MCI -gel CHP-20 P, polyamide 6 S, Fuji-gel ODS-G3. The HPLC method
has also been applied.

All hydrolysable tannins have been isolated as light brown or
colorless amorphous substances except 1,2,6-tri-O-haloyl-p-D-glucose
and 1,4,6-tri-O-haloyl-B-D-glucose, which have been isolated as
colorless needles. The structure has been elucidated using mass spectra,
'"H and C NMR spectra. The following chemical methods have been
also applied to elucidate the structure of the new compounds: the method
of hydrolysis or partial hydrolysis of the compounds obtained, the
method of methylation of tannins with dimethyl sulfate Me,SO, in the
presence of K,CO,, followed by hydrolysis, the formation of derivatives
— amino aldol tannins. The absolute configuration of atropisomers has
been identified by comparing the spectra of circular dichroism, or by
chemical transformation of the compounds obtained into known optically
active derivatives of hexahydroxydiphenic acid. D
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