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The study of the chemical composition of the components
of the motherwort herb

Aim. To study phytochemically the components of the motherwort (Leonurus cardiaca) herb and determine which
overground organs contain the greatest number of active substances and affect the quality of medicines based on this
raw material.

Materials and methods. The object of the study was the motherwort herb and its components, such as leaves,
flowers and stems. The alcoholic tincture from the motherwort herb and its components was obtained by maceration
in the ratio of 1 : 5. Substances of phenolic nature and iridoids were identified by TLC. The phenolic composition of
the objects was studied by HPLC on a Shimadzu LC20 Prominence liquid chromatograph under standard conditions.
The content of the amount of phenolic compounds, hydroxycinnamic acids and flavonoids was determined by spectro-
photometric methods.

Results and discussion. The qualitative composition and the quantitative content of phenolic compounds of the
components of the motherwort herb were studied. The component composition of the motherwort herb was deter-
mined; in it leaves were 36 %, stems — 34 % and flowers — 30 %. The quantitative content of 6 substances of phenolic
nature was identified in the objects studied: 3 flavonoids (rutin, apigenin, catechine) and 3 hydroxycinnamic acids
(chlorogenic, caffeic and rosmarinic acids). Iridoid compounds (harpagide, harpagide acetate and ajugoside) were
identified in the raw material by TLC. The content of main groups of BAS was determined in the tinctures obtained
from herb, leaves, flowers and stems of motherwort by the spectrophotometric method. It has been found that flowers
largely accumulate hydroxycinnamic acids, while leaves have a considerable amount of flavonoids. The content of all
substances identified is several times lower in stems than in other components of the herb, therefore, it is advisable
to normalize their content.

Conclusions. When collecting the motherwort herb it is necessary to reject coarse, woody stems, which signifi-
cantly reduce the content of active substances in the medicinal plant raw material and affect the quality of the raw
material in general and galenic agents based on it.
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DocnigxeHHs XiMiYHOro cknagy KOMNOHEHTIB TpaBu cob6avyoi KponuBeun

Meta po6otu. NpoBecTn diToXiMmiYHE BUBYEHHS KOMMOHEHTIB TPaBu cO6a40i KPONUBKM Ta BCTAHOBWUTU, SKi Had-
3€MHi OpraH1 mMarTb HaWBINbLLMI BMICT Ail04MX PEYOBUH Ta BNMBAOTb Ha AKICTb NiKapCbkmx 3acobiB Ha OCHOBI Li€i
CUPOBUHMN.

Marepianu Ta metogu. O6’ekToM gocnigxeHHs Gyna TpaBa cobaqoi KponvBM Ta ii KOMMOHEHTU: NNCTS, KBITKN
Ta ctebna. CnmpToBi HacToWkn 3 TpaBu cobayoi KponvBu Ta ii KOMMNOHEHTIB OAEpXKyBanu MeToAoM mauepauii y
cniBBigHOLWEHHI 1 : 5. PeyoBnHM dheHONbHOI Npupoaun Ta ipnaoian ineHtudikysanm metogom TLUX. JocnimkeHHs de-
HOMbHOTO cknagy o6’ekTiB Nnposoaunu MetogoM BEPX Ha pignHHomy xpomatorpadi Shimadzu LC20 Prominence 3a
CTaHA4apTHUX yMOB. BMICT cymu hbeHonbHUX cnonyk, rigpoKCUKOPUYHUX KUCIOT Ta hrniaBoHOIAIB BU3HaYany CnekTpo-
(HPOTOMETPUYHUMU METOAAMMU.

Pe3synbraTy Ta ix 06roBopeHHs. BUBYEHO SIKiCHUI cknaf Ta KinbKiCHWIA BMICT (peHONbHUX CNomnyK KOMMNOHEHTIB
TpaBu cobayoi kponvBu. BCTaHOBNEHO KOMMOHEHTHUIA cknag TpaBu cobavoi Kponmem, B Sk nUcTa cknagae 36 %,
ctebna — 34 % T1a kBiTkn — 30 %. Y gocnigxyBaHux ob’ektax 6yno igeHTudikoBaHO Ta BCTAHOBIEHO KiflbKiCHUIA BMICT
6 peyoBuH eHonbHOT Npupoan: 3 naBoOHOIAIB (PYTUHY, anireHiHy, KaTexiHy) Ta 3 rigpOKCUKOPUYHMX KMCMOT (XIOopo-
reHoBOI, KaBOBOI Ta PO3MapuHOBOI kucnot). Metogom TLUX y cupoBumHi ineHTUdIKOBaHI ipnaoigHi cnonyku (rapnarig,
rapnarigy auertar Ta atoros3ug). Y HacToikax 3 TpaBu, NIUCTS, KBITOK Ta cTeben cobayoi Kponuem cnekTpodoToMeTpuy-
HUM METOAOM BU3HAYEHO BMICT OCHOBHUX rpyn BAP. BctaHOBMEHO, LLIO KBITKM B GiNbLUil Mipi HAKOMUYYOTb FAPOKCUKOPUYHI
KMCMNOTW, @ NNCTSA B 3HAYHI KiNbKOCTi — donaBoHoiaun. B ctebnax BMICT BCiX ifeHTUdIKOBaHNX PEHOBMH Y [eKinbka pasis
HWKYUIA, HIXX B iHLUMX KOMMOHEHTaxX TpaBu, TOMY iX BMICT AOLINIbHO HOPMyBaTU.

BucHoBku. [Npw 3aroTieni CMpoBMHU HEOBXIAHO BuNy4aTy rpy6i, 3aepeB’ aHini ctebna, Ski 3Ha4YHO 3HWXKYHTb BMICT
Aitounx peyosuH y JIPC Ta BnnvBaloTb Ha AKiCTb CUPOBMHU B LiNTIOMY Ta raneHoBmx 3acobiB Ha il OCHOBI.

Knroyoei crioea: cobava kponuea; Tpaea; NUCTS; KBiTKM; cTebna; 6ionorivHo akTUBHI pe4OBUHM
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MUccnepgoBaHMe XMMMUYeCKOro coctaBa KOMNOHEHTOB TpaBbl NYCTbIPHUKA

Llenb paboTkl. [poBecT pUTOXMMUYECKOE N3yYEeHNEe KOMMOHEHTOB TpaBbl MYCTbIPHMKA U YCTaHOBUTb, Kakue
Hafi3eMHble OpraHbl cogepaT Hanbonbluee KonM4ecTBO AeNCTBYOLMX BELLLECTB U BUSIOT HA KAYECTBO NeKkapCTBEH-
HbIX CPEACTB Ha ee OCHOBe.

Matepuanbl u Metoabl. O6bEKTOM UccnefoBaHWs bbina Tpasa NyCTbIpHUKA M €€ KOMMOHEHTbI: INCTbSA, LIBETKU U
ctebnu. CnupToBble HACTOMKN U3 TPaBbl MYCTbIPHMKA U €e KOMMOHEHTOB NOJflyYanu MeTO40M MaLepaLuuy B COOTHOLLIE-
Hum 1 : 5. BelecTBa dheHOnbHOM Npupoasl U upuaonasl aeHTudprumuposanu metogoM TCX. MiccnegoBaHve heHomnb-
Horo coctaBa 06bekToB nposoaunu metogom BIXKX Ha xugkoctHoM xpomaTtorpade Shimadzu LC20 Prominence
npu cTaHaapTHbIX ycnosusx. CogepxaHme CyMmbl (OeHOmNbHbIX COeANHEHUIN, TMOPOKCUKOPUYHBIX KUCNOT U (DNaBoOHO-
naoB onpeaensnyu cnekTpodOoTOMETPUHECKUMY METOAAMM.

Pe3synbTathl 1 nx obcyxaeHue. /3yyeH ka4eCTBEHHbIN COCTaB M KONMYECTBEHHOE CofepXaHne eHOMbHbIX
COEANHEHMNIA KOMMOHEHTOB TPaBbl NYCTbIPHMKA. YCTAHOBMEH KOMMOHEHTHBIN COCTaB TpaBsbl MYCTbIPHWKA, B KOTOPOM
nucTbsa cocTaensoT 36 %, ctebnm — 34 % n useTkn — 30 %. B uccnegyembix oobekTax 6bino MAEHTUOULMPOBAHO U
YCTaHOBMEHO KONMMYECTBEHHOE CoAepXKaHne 6 BelLecTB deHonbLHON npupodbl: 3 (hnaBoHOMAOB (PYTUHA, anureHnHa,
KaTexmHa) 1 3 rMApPOKCMKOPUYHBIX KUCMOT (XITOPOreHoBow, KoderHow 1 po3amapuHoBon kmucrnoT). Metogom TCX B Cbli-
pbe MAEHTUdMLMPOBaHbI MpMAOUAHbIE COEANHEHNS (rapnarua, rapnarvaa aueTarT v atorosuf). B HacTonkax us Tpasbl,
NNCTbEB, LBETKOB M CTebrnew NycTbipHMKa CNekTpothOTOMETPUYECKMM METOAOM OMNPEAEneHo CoAepXaHne OCHOBHbIX
rpynn BAB. YcTaHOBMEHO, YTO LBETKM B GoMnbLLen Mepe HakannusatoT rMAPOKCMKOPUYHbIE KUCIOTbI, @ MUCTbS B 3HAYV-
TenbHOM Konm4yecTBe chnaBoHouabl. B cTebnax cogepxaHme Bcex NAeHTUMLMPOBaHHbIX BELLECTB B HECKOMbKO pa3

HIKE, YeM B ApYrMx KOMMOHEHTax TpaBsbl, MO3TOMY MX COAEpXaHue LenecoobpasHo HOPMMPOBATb.
BeiBoabl. [pu 3arotoBke Chipbst HEOGX0ANMO yaansTe rpybble, ogpeBecHeBLUne cTebnu, KOTopble 3HAYUTENBHO
CHWXaloT cofepxaHue aencTayowmx BelecTs B JIPC 1 BNMAKOT Ha Ka4eCTBO Cblpbs B LIENOM W rafieHOBbIX CPeACTB

Ha ero ocHoBe.

Knroueenie croea: NYCTbIPHUK; TpaBa; JIUCTbA; LBETKWU; cTebnu; BMonornyeckn akTMBHbIE BELLECTBA

In the modern world there is a tendency to the in-
crease of the level of psychopathological disorders. In
our country, the situation is potentiated by various fac-
tors: aggravation of political events, socio-economic and
environmental problems, deterioration of the quality of
life. This leads to stress, increased fatigue of the body, re-
duced efficiency, insomnia, irritability, anxiety, tension,
constant change of mood, etc. Sedatives based on the
medicinal plant raw material (MPRM), which are pre-
ferred by more than 80% of the population, are consi-
dered to be the most optimal for the treatment and pre-
vention of these symptoms.

The motherwort herb (Leonurus cardiaca) belongs
to medicinal plants with the sedative action, which are
most often used in medical practice. The main biologi-
cally active substances (BAS) of motherwort are deri-
vatives of flavone (apigenin), flavonol (quercetin, kaemp-
ferol), quinqueloside, quercetin-7-glucoside, hyperoside,
rutin, genkwanin, quercitrin, 5,4’-dihydroxy-7-methoxy-
flavone, cosmosiin, 4-rutinoside of caffeic acid. The plant
contains tannins (approximately 2-5 %), triterpenoid sapo-
nins (ursolic acid), steroid glycosides, traces of essen-
tial oil (approximately 0.03 %)I caryophyllene, a-hu-
mulene, a-pinene, B-pinene, limonene, linalool; there is
also resin, iridoids of aucubin type (ajugol, ajugoside,
galiridoside) and diterpenes (leocardin and marubin) [1-6].

The tincture of motherwort is the most common drug
obtained from this MPRM. However, herbal medicines
from this raw material are characterized by the volatility
of the chemical composition; it may be due to the amount
and the chemical composition of the components of the
herb, namely leaves, flowers and stems, which have an
impact on the overall quality of medicines. Therefore,
the aim of the work was to study phytochemically the

components of the motherwort herb and determine which
overground organs contain the greatest number of active
substances and affect the quality of medicines based on
this raw material.

Materials and methods

The object of the study was the motherwort herb gathe-
red in 2017 on the pharmacopoeial area of the National
University of Pharmacy. The raw material collected was
divided into separate components (leaves, flowers and
stems) and analyzed according to the requirements of
the State Pharmacopoeia of Ukraine (SPhU) 2.0 [7].

The alcoholic tincture from the motherwort herb and
its components was obtained by maceration in the ratio
of 1 : 5 taking into account the absorption coefficient
of the extractant by the raw material (K = 2.0). To do
this, 10.0 g of the crushed raw material (leaves, flowers
and stems) was placed in a flask; 50 ml of 70 % ethyl
alcohol was added in it and infused for 7 days. Then the
extract was poured, the residue was pressed and puri-
fied (settling and filtration).

The qualitative composition and the quantitative con-
tent of BAS in the extracts from the motherwort herb and
its components were determined by the following Phar-
macopeial methods: thin-layer chromatography, spectro-
photometric methods and HPLC [2, 6, 7, 8].

Substances of phenolic nature were identified by TLC
with authentic samples of flavonoids and hydroxycin-
namic acids using the solvent system of glacial acetic
acid R — water R — ethyl acetate R (20 : 20 : 60). Chro-
matograms were developed by spraying with dimethyl-
aminobenzaldehyde solution, then the plate was heated
at a temperature from 100 °C to 105 °C for 10 min
up to development of spots and examined in the day-
light [6, 7].
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Table 1

The composition of phenolic compounds in the tinctures of the motherwort herb and its components

Substance The content in a dry residue, %
Herb Leaves Flowers Stems

Chlorogenic acid 2.20 1.83 5.53 0.60
Caffeic acid 0.16 0.16 0.09 0.03
Rutin 1.19 1.69 1.27 0.79
Rosmarinic acid 0.05 0.02 0.07 0.01
Apigenin 0.27 0.52 - -

Catechine 0.18 0.23 0.10 0.15

A dry residue
Tincture | 3.50 | 3.55 | 2.9 | 127

Iridoids were identified by TLC with authentic samples
in the solvent system of chloroform — methanol — water
(80 : 2 : 0.1) using the ascending method. The chromato-
gram was developed with Stahl reagent (1.0 g of n-dime-
thylaminobenzaldehyde in the mixture of 50.0 ml of acetic
acid, 5.0 ml of phosphoric acid and 100.0 ml of water) [2].

The objects was studied by HPLC on a Shimadzu
LC20 Prominence liquid chromatograph in the modu-
lar-design system equipped with a four-channel pump
LC20AD, a column thermostat CTO20A, automatic samp-
ler SIL20A, a diode array detector SPDM20A and Chem
Station LC20 under the following conditions: a Pheno-
menex Luna C18(2) column with the size of 250 x 4.6 mm,
the particle size — 5 um; the column temperature — 35 °C;
detection wavelength — 330 nm (for hydroxycinnamic
acids, glycosides of flavonoids), 370 nm (for aglycones
of flavonoids), 280 nm (for tannins), 340 nm (for cou-
marins); the flow rate of the mobile phase — 1 ml/min;
the injected volume — 5 pl; the mobile phase: eluent A:
0.1 % solution of trifluoroacetic acid in water and elu-
ent B: 0.1 % solution of trifluoroacetic acid in acetonit-
rile in various ratios. Identification of the components
was performed by the retention time and compliance of
UV spectra with the reference substances [9, 10].

The content of the amount of phenolic compounds
calculated with reference to gallic acid was determined
by spectrophotometry at the wavelength of A =270 nm.
The content of derivatives of hydroxycinnamic acids
calculated with reference to chlorogenic acid was deter-
mined by direct spectrophotometry at the wavelength
of A =327 nm. The content of the amount of flavonoids

calculated with reference to rutin was determined at
the wavelength of A = 417 nm using the method of the
SPhU 2.0 [6, 7, 8].

Results and discussion

During the studies the percentage of various over-
ground organs in the motherwort herb was determined.
The highest percentage of the components of the mother-
wort herb was in leaves (36 %) and stems (34 %), while
in flowers it was the lowest (30 %).

During the TLC analysis in the tinctures obtained
from herb, leaves, flowers and stems of motherwort the fol-
lowing groups of BAS were identified: flavonoids (rutin,
apigenin), derivatives of hydroxycinnamic acids (caf-
feic and chlorogenic acids) and iridoid compounds (har-
pagide, harpagide acetate and ajugoside).

As a result of analysis of tinctures from herb, lea-
ves, flowers and stems of motherwort obtained by HPLC
six substances were identified: 3 flavonoids and 3 hy-
droxycinnamic acids, and the quantitative content was
determined (Tab. 1).

It was found that flowers largely accumulated hy-
droxycinnamic acids, which main component was chloro-
genic acid, while leaves had a considerable amount of
flavonoids. Apigenin, which was absent in other over-
ground organs of the plant, was also identified in leaves.
The content of all substances identified was several times
lower in stems than in other components of the herb.
Therefore, it is advisable to normalize their content.

The content of main groups of BAS was also deter-
mined in the tinctures obtained from overground organs
of motherwort by the spectrophotometric method (Tab. 2).

Table 2

The content of main groups of BAS was also determined in the tinctures from overground organs of motherwort

™ — : idue, 9

The BAS group and the method used e quantitative content in a dry residue, %
Herb | Leaves | Flowers | Stems
Phenolic compounds
Spegtrophotometry (A =270 nm) calculated with reference to 1356+ 0.03 | 14.28 + 0.04 | 12.63 + 0.05 | 5.41 + 0.01
gallic acid
Derivatives of hydroxycinnamic acids
Spectrophptometry (A =327 nm) calculated with reference to 12.04+0.05 | 13.82 +0.03 | 9.59+0.04 | 7.13 + 0.02
chlorogenic acid
Flavonoids

Spectrophotometry (A =417 nm) calculated with reference to rutin | 1.63+0.03 | 3.06+0.03 | 1.91 £0.04 | 0.80 +0.02
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The studies have shown that leaves are in the greatest
amounts in the content of flavonoids of the motherwort
herb tincture, flowers are one third less, while stems have
an insignificant amount of flavonoids; therefore, their
amount in the raw material should be normalized. Taking
this into account when collecting the motherwort herb
it is necessary to reject coarse, woody stems, which sig-
nificantly reduce the content of active substances in the
MPRM and affect the quality of the raw material in ge-
neral and galenic agents based on it. In our opinion, in
the monograph “Motherwort herb” of the SPhU 2.0 the
limitation norms on the content of stems (not more than
46 %) are overstated and require revision.

CONCLUSIONS

The qualitative composition and the quantitative con-
tent of phenolic compounds in the herb, leaves, flowers

and stems of motherwort have been determined, namely
6 substances of phenolic nature has been identified: 3 fla-
vonoids (rutin, apigenin, catechine) and 3 hydroxycin-
namic acids (chlorogenic, caffeic and rosmarinic acids).
Flowers largely accumulate hydroxycinnamic acid, while
leaves have a considerable amount of flavonoids. The con-
tent of all substances identified is several times lower in
stems than in other components of the herb, therefore,
it is advisable to normalize their content.

Thus, when collecting the motherwort herb it is ne-
cessary to reject coarse, woody stems, which significant-
ly reduce the content of active substances in the MPRM
and affect the quality of the raw material in general and
galenic agents based on it.

Conflict of Interests: authors have no conflict of
interests to declare.
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