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The genus Polygonatum Mill is currently one of the most intensively studied plant genus,
distinguished by the diversity of its chemical composition and biological activity. The chemical
composition of Polygonatum species has been studied by scientists from various countries.

Georgian scientists have determined a number of biologically active substances while
studying two species of Polygonatum. Thus, the flavonoid content of P. glaberrimum and P.
polyanthemum rhizomes was studied separately. 7 flavonoids - quercetin, isocversetin, hyperin,
rutin, kempferol, astragalin and kempferol-3-O-a-D-arabinopyranoside were obtained from P.
polyanthemum rhizome. The flavonoid content of P. glaberrimum rhizome is less rich in quality
and quantity, only 4 types of flavonoids were found: quersetin, isoquersetin, kempferol, astragalin
[6]. Later, when studying the chemical composition of the rhizome and main stem of P.
polyanthemum, it was determined that it contains stilbens (aromatic hydrocarbons) and
coumarins. 2 stilben and 2 coumarin were found. Coumarins have been identified as scopoletin
(6-methoxy-7-hydroxycoumarin) and wumbelliferon (7-hydroxycoumarin). Flavonoids,
coumarins and stilbens from P. glaberrimum and P. polyanthemum were first obtained by these
researchers [5].

Continuing to study the species of Polygonatum, Georgian scientists considered it
important to first study the nature of the steroid sapogenins in the rhizomes of P. polyanthemum
and P. glaberrimum. The sum of sapogenin was obtained by hydrolysis from raw materials taken
separately from each plant. As a result of research, 4 substances were obtained from the sum of
sapogenin of P. glaberrimum species: tigogenin, diosgenin, yamogenin and pennogenin, from P.
polyanthemum species these 4 substances and in addition 5 substance - smilagenin. The study of
steroid glycoside content of both plants was continued by researchers and individual saponins
were obtained [2-4]. Azerbaijan scientists have studied the composition of steroid saponins and
sapogenins in the species P. polyanthemum and P. glaberrimum, which are widespread in
Azerbaijan. Steroid sapogenin - smilagenin was obtained from the rhizome of P. polyanthemum



[8]. Two steroidal saponins which aglycone part consist of diosgenin and pennogenin were
obtained individually from the rhizome and berry of P.glaberrimum and their complete chemical
structures were determined [7].

In recent years, many biologically active substances have been obtained from P. sibiricum
Delaroche - alkaloids, polysaccharides, steroids and triterpene saponins. Chinese scientists
obtained 2 new alkaloids from the rhizome of P. sibiricum — polygonatin-1 and polygonatin-2,
determined their structure by research and determined that these alkaloids should be indole
derivatives [13]. In order to search for more potentially bioactive and new compounds, another
group of Chinese scientists obtained 3 new triterpene saponins of the oleane type from the
rhizome of the P. sibiricum plant and separately furostan saponins [11,16].

It is known that higher plants synthesize various biologically active substances. Among
these substances, steroid compounds are of particular importance. Glycosides from spirostan and
furostan form a group of steroid compounds. The aglycone part of these glycosides is a source of
raw materials for various steroidal drugs. Steroid glycosides in species of different genus,
including Polygonatum, have been chemically and pharmacologically studied by scientists from
many countries: Azerbaijan, Georgia, Russia, Moldova, and China [1,3,8,9]. There are rich
scientific literature informations on the presence of steroid saponins in many species of
Polygonatum.

Russian researchers obtained 4 steroid saponins from P. stenophyllum and conventionally
accepted them as polygonatosides A, B, C, D. The authors proved that the carbohydrate chain of
polygonatosides B, C, D contained glucose, arabinose, rhamnose and that polygonatoside A
contained only arabinose. These saponins accepted as new representatives of steroid compounds.
Subsequent studies by these authors have shown that the sapogenin of these steroid saponins is
25 R-spirost-5-en-3f, 17a-diol-pennogenin. Pennogenin has synthetic opportunities — it can be
used as a suitable raw material for the synthesis of many therapeutic steroids. Researchers have
determined that the polygonatoside C itself is a mixture of glycosides C1 and C2, which are very
difficult to separate from each other and have a very close degree of polarity. Finally, the authors
were able to accurately determine the chemical structure of polygonatosides C1 and C2. C1
polygonatoside has been characterized as pennogenin-3-O-a-L-ramnopyranosyl (1—2)-[a-L-
arabinofuranozyl(1—4)]-f-D-glucopyranoside, C2 polygonatoside pennogenin-3-O-a-L-
ramnopyranosyl-(1—2)-[a-L-ramnopyranosyl (1—4)] - B-D-glucopyranoside [9].

Unlike Russian scientists, Moldovan scientists have studied steroid saponins of the leaves
and underground part of another species — P. latifolium (Jacq.) Desf. The sum of steroid saponins
was obtained from the underground part of this species and proved to consist of 9 substances.
These substances are conventionally accepted as glycosides A, B, C, D, E, F, G, proto-E and proto-
G. Studies have shown that substances B, proto-E and proto-G are furostanol. But glycosides A,
G, D, E, F and G are spirostanol. A saponin A has been identified as trillin and saponin B as
fungicide B. The aglycones of glycosides D, E, G are diosgenin; The aglycone of glycosides C and
F is pennogenin. Subsequent studies have interpreted the results of determining the structure of
E1 polygonatoside and E1 protopolygonatoside by conventionally accepting saponins of the same
plant as polygonatosides. The chemical structure of both glycosides has been determined: El
polygonatoside: 3-O- [B-D-glucopyranosyl (1—3) -O-fB-D-glucopyranosyl- (1—4)-O-B-D-
galactopyranosyl (1 — 3) -O-B-D-glucopyranoside] -diosgenin; The protopolygonatoside E1 is
furostanol -26-O- 3- D-glucopyranoside with the same carbohydrate chain in the position 3 [1,9].

The study of P. zanlanscianense rhizome in this direction was carried out by Chinese
scientists, who were able to isolate the steroid saponins from the plant individually. The chemical
composition of 4 new steroid saponins - polygonatosides has been identified. Their structure was



clarified based on the results of spectroscopic analysis, acid and enzymatic hydrolysis. These
substances have been identified as isonarsogenin -, -, diossin, gracillin and parissaponin [12].
Steroids obtained from species of the genus Polygonatum so far can be divided into
spirostan, furostan and cholestane groups. Oligosides contain more glucose, galactose, rhamnose
and xylose. A number of saponins have lycetetraose in the third position. More than half of the
spirostane saponins in the studied Polygonatum species are derivatives of smilagenin ((25R) -
spirostan-3f3-ol) and diosgenin (25R) -spirost -5-en-3p-ol). Smilagenin itself is obtained from the
rhizomes of P. odoratum, and diosgenin is obtained from the rhizomes of P. odoratum, P.
verticillatum, as well as the leaves of P. multiflorum. Diosgenin derivatives are obtained not only
from P. odoratum rhizomes, but also from the underground part of P. sibiricum and P. latifolium
rhizomes and leaves. In addition, glycosides of diosgenin have been identified in Far Eastern
species (P. acuminatifolium, P. desoulavyi, P. humile, P. inflatum, P. involucratum, P.
maximoviczii), the chemical structure of which has not been determined. Yamogenin tetraosides
have been identified in P. sibiricum and P. odoratum rhizomes. The presence of glycosides of
pennogenin in the rhizomes of P. stenophyllum was determined. Oligosides of septrumgenin and
acyrogenin have been identified and isolated in P. orientale rhizomes. 3-O-lycotetraosides of
sibiricogenin and neopraserigenin, as well as acetylated spirostanol-containing glycosides in the
A ring, were obtained from P. sibiricum rhizome. (25S) spirost-5,14 diene-3p-ol-oligoside and
spirost-5 en-3f, 4a-diol tetraoside, which differ in the chiral configuration of the aglycone, were
identified in P. odoratum species. Furostanol glycosides have been identified in P. latifolium, P.
odoratum and P. sibiricum. Thus, furost-5-en-3f, 22a, 29-triol tetraoiside and its 12-
oxoderivative glycosides were found in P.odoratum. The structures of B polygonatoside and E’
protopolygonatoside obtained from P. latifolium leaves and rhizomes were determined.
Furostanol glycosides obtained from P. sibiricum differ from other saponins due to the presence
of 22-alkyloxyderivative in the aglycone, with the exception of polygonoid B. The components
of P. odoratum rhizomes are sterols: f§ sitosterol, daucosterol and stigmasterin [1,10,14,16].
Polysaccharides are another group of biologically active substances found in Polygonatum.
The presence of polysaccharides in different species of Polygonatum has been determined and
after isolation studied both phytochemically and pharmacologically [15, 20]. The polysaccharides
in P. kianianum, depending on the different growth phases, have been extensively studied. These
polysaccharides have been shown to have many pharmacological effects (antioxidant, anti-aging
and antibacterial) [17]. In another study, the polysaccharides of the Polygonatum species were
compared. In most of these 9 species, polysaccharides consist of pectins and fructans.
Polysaccharides of P. macropodium are mainly composed of fructans [19]. The comparative
polysaccharide content of P. sibiricum, P. cyrtonema, P. kingianum and P. odoratum species was
studied using modern analysis methods. Polysaccharides of P. odoratum mainly consist of
fructans, while the polysaccharides of the other 3 species are consist of pectin and fructans [18].
The diversity and richness of biologically active substances obtained from many species of
Polygonatum indicate the perspective for further expansion of investigations of this plant.
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PE3IOME
B pabore mpezcTaBien 0600meHHBIN MaTepHaa IO H3YYeHWIO XMMHUYIECKOMY COCTaBY PasHBIX
BuzoB Polygonatum Mill. Xumudeckuii cocras BuzoB Polygonatum usydeH y4eHsIMH Pa3HBIX CTPaH. JTO
pacTeHne 60raTo OMOIOTHYeCKY aKTUBHBIMH BellleCTBAMM, KOTOPbIe CIMTAIOTCS I[eHHBIMU I MeIHIIHEI
u dapmanun. MHOrHe U3 3THX BellecTB B HACTOAIlee BpeMsa aKTHBHO H3Y4YaloTCs ¢ (papMaKOJIOrHIecKOn



TOYKH 3p€HHA YYE€HBIMH BCEIrO MHpa. q)JIaBaHOI/I,ZLBI, KyYMapHHBI, CAIIOHWHBI, IIOJNCAXAPUABL W AP.
OIlpenesIeHbl B COCTaBe MHOTHX BU/IOB Polygonatum, H3y49eHO UX XMMHNYIECKOEe CTpOEHHUE. Ho ocuoBHBIM
OGMOJIOTMYECKN AKTUBHBIM BEIECTBOM CUYUTAIOTCA CTEpPONIHBIE CAIIOHWHBI. Us CBe,II;eHI/IIL/‘I BUOHO, YTO
nsy4deHune OMOJIOTMYECKM aKTUBHBIX BEIeCTB y Ppa3HBIX BHIOB Polygonatum ABJIACTCA OYeHb

IIepCIIeKTHBHBIM HAIIPABIEHNEM.
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SUMMARY

In the paper a generalized material on study chemical composition of the different species of
Polygonatum Mill. has been presented. The chemical composition of Polygonatum species has been
studied by scientists from different countries. This plant is rich in biologically active substances that are
considered valuable for medicine and pharmacy. Many of these substances are currently being studied
extensively from pharmacological aspect by scientists around the world. Flavanoids, coumarins, saponins,
polysaccharides etc. are determined in the composition of many species of Polygonatum, their chemical
structures were studied. But steroidal saponins are considered the main biologically active substance. It is
clear from the summary information that the study of biologically active substances in different species of
Polygonatum is a very perspective direction.
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