IRSTI 34.29.25

Kyrbassova E.A., Dyuskalieva G., Baitasheva G.U., Imanova E.M.

Kazakh State Women’s Teacher Training University,
Kazakhstan, Almaty, e-mail: kyrbasova_elzira@mail.ru

BIOLOGICAL AND PHYTOCHEMICAL FEATURES
OF UNDERGROUND ORGANS OF MEDICINAL PLANTS
OF THE GENUS AEGOPODIUM L.

Aegopodium L. is a perennial plant of the Apiaceae family, growing in the mountainous regions of
Europe, Siberia, the Caucasus, Kazakhstan and Central Asia. The genus Aegopodium L. includes seven
species. Two species grow in Kazakhstan: Aegopodium podagraria L. and Aegopodium alpestre Ledeb.
Goutweed (Aegopodium podagraria L.) as a medicinal plant for the treatment of podagra and rheuma-
tism has been used since ancient times. But the biological and phytochemical characteristics of Aegopo-
dium podagraria L. and Aegopodium alpestre Ledeb are very little studied.

Our article presents the results of a comparative study of the anatomical and morphological struc-
tures of the underground organs of the two above-mentioned medicinal plants, as well as the determina-
tion of the moisture, ash and extract content of their raw materials.

Plants were collected during the flowering period (in early July) 2017 in the big Almaty gorge (GPS
coordinates of the initial point of the gorge: 43.136976, 76.903267. Height over sea level of 1500 —
2500 m).

As a result of morphological study of underground organs of Aegopodium podagraria L. and Aegop-
odium alpestre Ledeb. it is revealed that the roots in the form of lobes are formed on horizontal rhizomes.
On the cross section of the anatomical root of both plants diarch. In the primary bark, as well as between
the xylem rays accumulate starch grains. Biometric measurements of the root showed that, the indicators
of Aegopodium podagraria L. are higher than, Aegopodium alpestre Ledeb.

The humidity of underground organs of Aegopodium podagraria L. Aegopodium alpestre Ledeb.
does not exceed the values of this indicator for pharmaceutical samples. The ash content of underground
organs of Aegopodium podagraria | is 1.5 times lower than that of Aegopodium alpestre Ledeb., and the
extractivity of both plants is high (25.37+6.91% and 28.13 +4.95%, respectively).

Key words: goutweed (Aegopodium podagraria L.), Aegopodium alpestre Ledeb., medicinal plants,
xylem, phloem, ash content, extractivity.
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Aegopodium L. TybiCbIHa )XaTaTbIH ASPIAIK 6CIMAIKTEPAIH,
)KepacTbl MyLLIEAEPiHIH OMOAOTUSIABIK XXKoHe (PUTOXMMMSIAbIK, epeKLLIeAiKTepi

Aegopodium L. — Eypona, Ci6ip, KaBkas, KasakcraH MmeH OpTaAbiK, A3USIHbIH TayAbl ailMaKTapbiHAQ
Ke3AecCeTiH, Apiaceae TYKbIMAQACbIHA YKATaTblH KOMXbIAAbIK LUBMTECIH 6CIMAIK. ByA TybICTbIH XeTi Typi
6ap, coHbIH iliHAe KasakcTaHaa Aegopodium podagraria L. xxeHe Aegopodium alpestre Ledeb. aeren
eKi Typi ecea,.

Kaaimri 6exip (Aegopodium podagraria L.) noaarpa MeH peBMaTM3MAl eMAEYAE KOAAAHbIAATbIH
ABPIAIK ©CIMAIK peTiHAE aHTMKaAbIK, Ke3eHHeH 6epi 6eariai. Aerenmen, Aegopodium podagraria L.
»xaHe Aegopodium alpestre Ledeb. ecimaikTepiiH 6MOAOrUSAABIK XKOHE (PUTOXUMMUSIABIK, epPeKLLEAIKTEPI
TypaAbl 3epTTeyAep >KOKThiH, Kacbl Aeyre 6oAaAbl.

bi3aiH Makanambi3paa >KOFapblAa aTaAFaH eKi ABPIAIK OCIMAIKTEPAIH, XepacTbl MyLUEAepiHiH,
CaAbICTbIPMAAbl aHATOMO-MOP(OAOTUSIABIK, 3epPTTEYAEPi, COHbIMEH KaTap OAapAbIH, LUMKi3aTTapbIHbIH,
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bIAFAAADBIABIFBI, KYAAIAITT XKOHE 3KCTPaKTMBTIAIM TypaAbl MaAiMeTTep 6epiareH. Ocimaiktep 2017
>KbIAbI TYAAEY Ke3eHiHAE (LiAAe albiHbIH 6acbiHAQ) YAKEH AAMATbI WATKAAbIHAA (LLATKAAABIH GacTaAap
HykTeciHiH GPS koopamHaTTapbl: 43.136976, 76.903267. TeHi3 aeHreniteH 6uikTiri 1500 — 2500 m)
>KMHaAFaH.

Aegopodium podagraria L. xaHe Aegopodium alpestre Ledeb. eciMaikTepiHiH >kepacTbi
MYLLEAEPIHIH MOPMOAOIMSABIK, 3epTTeyAepi GoVbIHLLA TamMbIpAApPbl KOAAEHEH TamblpcabakTa Ty3iAreH
LuaLlak, Topi3Ai OOAbIN KeAETiHI aHbIKTaAAbl. KOAAEHEH aHaTOMMSABIK, KECIHAICIHAE eKi 8CIMAIKTIH Ae
TaMbIPbl AMAPXThl. AAFALLKbl KAObIKTa XKOHE KCMAEMA COYAEAEPIHIH apaCbiHAAFbI >KAaCyLIaAapAA KPAXMaAA
ABHAEPI Kesaeceai. brometpusiabik, eAlleyaep 6GorbiHwa Aegopodium podagraria L. TambipbiHbIH
kepcetkiwTepi Aegopodium alpestre Ledeb. ecimairite kaparaHAa >KoFapbl ekeHi GankaAAbl.

Aegopodium podagraria L. >xeHe Aegopodium alpestre Ledeb. ecimaikTepiHiH >kepacTbl MyLLEAEPiHiH
bIAFAAADBIAbIFbI (DAPMAKOTMESIAbIK, YATIAEPAETT GepIAreH KepCeTKilLuTep MaHIHEH XOFapbl emec. Aegopo-
dium podagraria L. >xepacTbi MyLueAepiHiH KyAaiAiri Aegopodium alpestre Ledeb. ecimairite kaparaHaa
1,5 ece TOMEH, aA 3KCTPAKTMBTIAIT eki 6CIMAIKTE Ae >KoFapbl GOAADI.

Ty#in cesaep: 6exip (Aegopodium podagraria L.), Aegopodium alpestre Ledeb., aspiaik ecimaikTep,
KCMAema, (PA03IMA, KYAAIAIK, SKCTPAKTUBTIAIK.
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Bbuoaornueckue u putoxummnyeckme 0Co6€HHOCTH
NoA3€eMHbIX OPraHOB A€KapCTBEHHbIX pacTeHui posa Aegopodium L.

Aegopodium L. — MHOroaeTHee pacTeHue cemeiicTBa Apiaceae, npom3spacraiollee B TFOpPHbIX
pervoxax Esponbl, Cnbupn, KaBkasa, Kasaxcrana n LieHTpaabHoi Asmun. Poa Aegopodium L. BkAouaeT
cemMb BMAOB. B KazaxcraHe pactyT aBa Buaa: Aegopodium podagraria L. 1 Aegopodium alpestre Ledeb.

CHbiTb  (Aegopodium podagraria L.) B KauyecTBe AEKAPCTBEHHOTO PACTEHUS AASl A€UEHMs
MoAarpbl M PEBMATM3MA MPUMEHSIETCS eLLE C aHTUYHbIX BpemeH. Ho Tem He meHee GMoAOrMyeckme m
duToxmmmnyeckme ocobeHHoctn Aegopodium podagraria L. u Aegopodium alpestre Ledeb. oueHb mano
U3YyUeHbl.

B Hawei crTathe AaHbl PE3yAbTATbl CPABHUTEALHOrO M3YUeHWsi aHAaTOMO-MOP(OAOrMUYECKMX
CTPOEHMI MOA3EMHbIX OPraHOB ABYX BblLLIE HA3BaHHbIX AEKAPCTBEHHbIX PACTEHUI, @ TAK)Ke ONMPeAEeAeHUs]
BAQXXHOCTM, 30AbHOCTU M SKCTPAKTUBHOCTM UX Cbipbsi. PacTeHust 6bian cobpaHbl BO BpEMS NeproAa ero
uBeTeHus (B Havane MioAs) 2017 1. B 60AbLIOM AAMATMHCKOM yieAabe (GPS KOOpAMHATbI Ha4aAbHOM
TOUKM yuleAbs: 43.136976, 76.903267. BbicoTa Haa ypoBHeM Mopst — 1500 — 2500 m).

B pesyAabTaTte MOPOAOrMUECKOro MCCAEAOBAHUS MOA3EMHbIX opraHoB Aegopodium podagraria L.
n Aegopodium alpestre Ledeb. BbiIIBAEHO, UTO KOPHM B BUAE MOYEK 0OPa3yIOTCS Ha TOPU3OHTAAbHbIX
KOpHeBwLLIaX. Ha nonepeuHom aHaTOMMUECKOM Cpe3e KopeHb 06erx pacTeHui AMapxHbiid. B neperyHoii
KOpE, a Tak)Ke MEXKAY AyHaMu KCUAEMbl HaKarnAMBalOTCS 3epHa Kpaxmaaa. bruomeTtpuyeckme namepeHms
KOPH$ MokasaAu, 4To rnokasareamn Aegopodium podagraria L. Bbiwe, yem y Aegopodium alpestre Ledeb.

BAaxkHOCTb Moa3emHbix opraHoB Aegopodium podagraria L. 1 Aegopodium alpestre Ledeb. He
NpeBbIllaeT 3HAYEHUII AQHHOTO MoKasaTeAs AAs (hapMOKOMerHbIX 06pasLoB. 30AbHOCTb MOA3EMHbIX
opraHoB Aegopodium podagraria L. 1,5 pasa Huxe yem Aegopodium alpestre Ledeb., a skcTpakTBHOCTbL
y 06enx pacTeHui BbICOKasl.

KaroueBble croBa: cHbITb (Aegopodium podagraria L.), Aegopodium alpestre Ledeb., AekapcTBeHHblie
pacTeHus, Kcraema, (hA03Ma, 30AbHOCTb, IKCTPAKTUBHOCTb.

Introduction

Plant materials are used throughout the devel-
oped and developing world as home remedies, in
over-the-counter drug products, and as raw material
for the pharmaceutical industry, and they represent
a substantial proportion of the global drug market
[1]. So for the formation of a stable raw material
base of the domestic pharmaceutical industry and
the creation of new phytopreparations, priority is
given to the study of Pharmacopoeia, vicar (substi-
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tuting) and promising plant species in the regions of
Kazakhstan. One of the most promising medicinal
plants are the genus Aegopodium L. On the territory
of Kazakhstan the genus Aegopodium represented
by two species — Aegopodium podagraria L. and
Aegopodium alpestre Ledeb. [2].

As a medicinal raw material from the field of
view of official medicine, the dream fell out more
than 150 years ago. Books about medicinal plants,
it again began occasionally to appear only since
the late 50-yers of the last century. In addition, all
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this despite the fact that the excellent taste proper-
ties of ordinary goutweed connoisseurs of the green
world valued at all times (the first mention of the
goutweed is in the manuscript, dating from the XII
century.). At the same time, folk medicine has never
excluded this plant from its healing agents. But only
biochemical and applied research of recent decades
have been able to justify the biological effect of ed-
ible dreams (as it was called in the middle of the
19th century) [3].

Aegopodium podagraria L. contains many vita-
mins and microelements, as well as umbelliferosis,
glucose, fructose, cyclitol, essential oil, umbellifer-
one, choline, falcarinolone, falkarinone, falkarinol,
falcarindiol, phenolcarboxylic acids and their de-
rivatives, coumarins, higher aliphatic hydrocarbon
pentadecane, beta-sitosterol, terextera, flavonoids.
The herb contains a lot of vitamin C, especially in
autumn (65-100 mg%). [4, 5]. Gas chromatography-
mass spectrometry identified more than 20 volatile
organic compounds isolated from leaves ans flowers
of Aegopodium podagraria L. [6].

In studies of Tovchiga O. V. et al. it is shown
that the extract and tincture goutweed normalize
lipid composition of liver in rats with impaired lipid
and carbohydrate metabolism, caused by protamine
sulfate and atherogenic diet [7].

In the works of some authors [2] it is men-
tioned that Aegopodium podagraria is a part of
drugs for the prevention and treatment of oncologi-
cal diseases.

Aegopodium podagraria is used as a sedative
in traditional medicine. The effect of its aerial part
extract and tincture on levels of depression and
anxiety, as well as on locomotor activity, exploratory
behaviour and memory of male and female mice was
investigated. The extract showed dose-dependent
and sex specific antidepressive effect (at a dose of
100 mg/kg but not at a dose of 1 g/kg in female
mice) with the worsening of the results of the passive
avoidance test. The extract at a dose of 100 mg/kg
tended to reduce anxiety signs in the animals of both
sexes, in male mice such reduction was also seen
under the influence of the extract at a dose of 1 g/kg
and the tincture at doses of 1 and 5 ml/kg (the latter
did not considerably changed the other parameters
measured). The results indicate favourable central
activity of A. podagraria extract in mice [8].

Ethanol extract of A. podagraria L. possesses
antibacterial activity and show synergistic and
additive effects with antibiotics [9].

The composition of essential oils of leaves and
stems of the Aegopodium podagraria L. is well
studied [10, 11].

The presence of 61 chemical elements and
antioxidant activity of total extraction from the
above-ground part of Aegopodium podagraria L.
was found, and 14 amino acids were found [12].

We have proposed a comparative anatomic-
morphological and some phytochemical studies of
underground organs of Aegopodium podagraria L.
and Aegopodium alpestre Ledeb.

Materials and methods

The object of the study was the underground
organs of plants of the genus Aegopodium L. of
the umbrella family (Apiaceae, Umbelfereae).
Underground parts of the plant Aegopodium
podagraria L. and Aegopodium alpestre Ledeb. were
collected during its flowering period (early July)
2017 in the Big Almaty gorge (GPS coordinates of
the initial point of the gorge: 43.136976, 76.903267.
Height above sea level 1500 — 2500 m) and was
identified by researchers of the Institute of Botany
and MES RK .

The plants were collected in a herbarium for the
purpose of structural analysis. Plant samples were
determined by the flora of Kazakhstan [13]. Sub-
surface vegetative organs of the plant Aegopodium
podagraria L. and Aegopodium alpestre Ledeb were
recorded. Fixation was carried out in 70% alcohol
by the method of Strasburger-Flemming (alcohol-
glycerin-water 1: 1: 1). Anatomical preparations
were prepared by hand and by the electron micro-
tome MZP-01 “Tehnom”, sections were closed in
glycerin and balsam in accordance with generally
accepted methods Barykina R.P. [14], Yeung E.C.T.
[15]. The thickness of the anatomical sections of
10-15 microns. Prepared more than 100 temporary
preparations. Micrographs are made on a video mi-
croscope MCX100 Trinocular MICROS (Austria)
(magnification x100, x400) [16, 17]. Statistical pro-
cessing of biometric indicators were processed by
the method of GF Lakin [18, 19] using MS Excel.

Determination of moisture, ash and extract con-
tent of raw materials was carried out in accordance
with the requirements of the State Pharmacopoeia
of the USSR XI edition, State Pharmacopoeia RK
and the European Pharmacopoeia, as well as in other
literature [20-22].

To determine the moisture, the crushed raw ma-
terials of 3 g in a bottle were placed in a drying oven
heated to 105° C. Drying was carried out to constant
weight. A constant weight is considered achieved
if the difference between two subsequent weighing
after 30 minutes of drying and 30 minutes of cool-
ing in desiccators does not exceed 0.01 g. The first

30 Xabapuibl. buonorus cepusicel. Nel (78). 2019



Kyrbassova E.A. et al.

weighing of the raw material was carried out after
3 hours.

The method of determining the ash content is
based on the determination of the incombustible
residue of inorganic substances remaining after
burning and piercing the raw material. To determine
the total ash, a weight of 1 g was taken. Raw
materials in the crucible were carefully charred
over the weak flame of a gas burner. After the raw
material was completely charred, the crucible was
transferred to a muffle furnace for burning coal and
completely calcining the residue at a temperature of
550° C. At the end of the calcinations, the crucible
was cooled for 2 hours, then put into desiccators, at
the bottom of which is anhydrous calcium chloride,
cooled and weighed.

To determine the content of extractive
substances, an analytical sample of the raw material
was ground and sifted through a sieve with holes
1 mm in diameter, after which a weight of 1 g was
selected.

A portion of the raw material is placed in a
conical flask, 50 cm? of 80% ethanol is poured in,
the flask is closed with a stopper, weighed with an
error of no more than 0.01 g, and left for 1 hour.
Then the flask is connected to a reflux condenser,
heated to boiling and maintain a weak boil for 2
hours. After cooling, the flask with the contents is
again closed with the same stopper, weighed and

the weight loss is supplemented with the same
solvent (80% ethanol). The contents are thoroughly
shaken and filtered through a dry paper filter into
a dry wab with a capacity of 150-200 cm?®. 25 cm?
of the filtrate is pipetted into a porcelain dish with
a diameter of 7-9 cm, pre-dried on an analytical
balance, evaporated in a water bath to dryness, dried
at 105° C for 3 hours, then cooled for 30 minutes in
a desiccator, at the bottom of which is anhydrous
calcium chloride and weighed.

Results and discussion

Aegopodium podagraria L. and Aegopodium
alpestre Ledeb. — perennial herbaceous plants of
the Apiaceae family. In Kazakhstan, 4degopodium
podagraria L. occurs in the middle mountains from
Altai to the Western Tien Shan, the Aegopodium
alpestre Ledeb. occurs along the northern slopes
of the Altai Mountains to the Western Tien Shan.
Roots formed on a horizontal rhizome as fibrous
(1-figure).

Anatomical features of the underground organs
of the plant Aegopodium L.

Adhering to the methodical instruction, the
transverse sections of the underground organs were
carried out in the flowering phase, since it is in this
phase that the structural anatomical elements of the
plant organs have the greatest integrity.

Figure 1 — Aegopodium podagraria L. (A) and Aegopodium alpestre Ledeb. (B)
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Under the epiblema of the root is the primary
cortex, which surrounds the central cylinder in
the form of a wide ring. It consists of exoderm,
mesoderm and endoderm. Multilayer mesoderm
is represented by rounded cells with numerous
intercellular spaces. The rounded parenchymal cells

with slightly thickened walls are located more or less
regular concentric layers. In the cells of Aegopodium
podagraria L. a lot of starch grains. The endoderm
consists of a single layer of densely closed cells with
horseshoe-shaped thickenings. Outside, the central
cylinder is surrounded by a pericycle (Figure 2).

1-epiblema, 2-exoderm, 3 mesoderm, 4-endoderm, 5-xylem, 6-phloem, 7-resin passages

Figure 2 — Anatomical structures of the roots of Adegopodium podagraria L. (A)
and Aegopodium alpestre Ledeb. (B)

As can be seen, the anatomical structure of
the roots of Aegopodium plants is the same as in
dicotyledons.

In dicotyledonous plants, the primary structure
is replaced by the secondary. These changes occur
as a result of the emergence of two educational
tissues: cork cambium and cambium. Cork cambium
forms periderm. The primary cortex is exfoliated.
Cambium forms a secondary phloem and xylem,
therefore the roots of dicotyledonous plants are able
to grow in thickness.

As can be seen from the 2-figure, in both species
of plants pitch passages are well expressed, their
size in Aegopodium podagraria L. is larger than
Aegopodium alpestre Ledeb

As can be seen from table 1, the biometric
indicators of the anatomical structure of the root
of Aegopodium podagraria L. were higher than
Aegopodium alpestre Ledeb. Thus, the thickness of
the anatomical cross section of the root is 1.4 times
thicker (1886.71 = 1.95 pm and 1357.99 +£4.73 pm,
respectively), the diameter of the central cylinder is
1.7 times larger (483.62 £ 1, 40 um and 287.21 +
1.56 pum, respectively), the thickness of the first crust

is 1.3 times thicker (397.8 £ 1.02 um and 307.04 +
0.66 um, respectively), the thickness of the periderm
does not make a big difference observed (28.22 +
0.22 pm and 26.94 + 0.39 pm).

To obtain drugs can only be used benign raw
materials. On this basis, quality indicators were
established for the studied plant materials (ta-
ble 2).

From the data given in the 2-table, it follows
that the humidity of the underground organs
of Aegopodium podagraria L. (536 £ 0.25%)
and Aegopodium alpestre Ledeb. (5.2 + 0.14%)
does not exceed the values of this indicator for
pharmaceutical-based samples, the tolerable limit of
which is usually in the range of 12-15%. Humidity
is one of the important numerical indicators of
raw materials, which is understood as its loss in
weight due to the removal of hygroscopic moisture
and volatile substances. Determine the moisture
content in the raw material by drying it to constant
weight. Medicinal plant raw materials should not
contain moisture above the permissible norms, since
conditions for reducing its quality are created under
high humidity during storage.
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Table 1 — Biometric indicators of the anatomical structure of the root of plants of the genus Aegopodium L.

. Root thickness, Central cylinder, The thickness of the Periderm thickness,
Plant species .
mkm mkm primary cortex, mkm mkm
Aegopodium podagraria L. 1886,71+1,95 483,62+1,40 397,8+1,02 28,22+0,22
Aegopodium alpestre Ledeb. 1357,99+4,73 287,21+1,56 307,04+0,66 26,94+0,39
Table 2 — Indicators of the chemical properties of raw materials Aegopodium L
) Object
Ne Indicators
Aegopodium podagraria L. Aegopodium alpestre Ledeb.
1 Humidity, % 5,36+0,25 5,2+0,14
2 Ash content, % 8,58+0,18 13,24+0,16
Extract, % 25,37+6,91 28,13+4,95

The next important indicator of the raw
material is the determination of its ash content.
The ashes of plant raw materials is called the
residue of inorganic substances, obtained after
burning and subsequent piercing of the residue to
constant weight. The amount of ash in vegetable
raw materials varies within certain limits and
depends both on the specifics of the raw material
itself, and on the method of its collection and
drying conditions. As can be seen from figure
3, the ash content of the underground organs of

Aegopodium podagraria L. (8.58 £ 0.18%) is 1.5
times lower than Aegopodium alpestre Ledeb.
(13.24 £ 0.16%).

To carry out the extraction, we took a portion of
the crushed raw material weighing 1 g with an accu-
racy of up to 0.0001 g. 80% ethyl alcohol was used
as a solvent. From the analysis presented in table 2
of the data, it can be seen that the extract in the un-
derground organs of Aegopodium podagraria L. and
Aegopodium alpestre Ledeb. high: 25.37 £ 6.91%
and 28.13 £+ 4.95%, respectively.

Humidity

Ash content

B Aegopodium
podagrariaL.

B Aegopodium
alpestre
Ledeb.

Extract

Figure 3 — Comparative content of moisture, ash and extract content of raw materials
of Aegopodium podagraria L. and Aegopodium alpestre Ledeb.
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Conclusion

The ground elder (Aegopodium podagraria L.)
is a perennial plant that has been known and used in
folk medicine for centuries. The interest in herbs has
increased in recent years [23].

Thus, the obtained results of the study of the
underground organs of plants of the genus Aegopo-
dium L. replenishing biological and phytochemical
data, makes it possible to determine the pharmaco-
logical qualities of plants.
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