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The study of the qualitative and quantitative content
of the amount of flavonoids and hydroxycinnamic acids
in a dense extract of common tansy flowers

In recent years, herbal medicines have become increasingly popular in the pharmacotherapy of many diseases.
One of the medicinal plants widely distributed in the wild on the territory of Ukraine is common tansy (Tanacetum vul-
gare L.) of the Asteraceae family; it is a promising raw material for the development of new medicines. In this regard,
it is relevant to study and standardize a dense extract of common tansy flowers (DECTF) to predict the possible phar-
macological action and the feasibility of further use in the production of solid dosage forms.

Aim. To study the qualitative and quantitative content of the amount of flavonoids and the amount of hydroxycin-
namic acids in a dense extract of common tansy flowers.

Materials and methods. The study object was DECTF. The qualitative composition of phenolic compounds in the extract
was determined by TLC. The quantitative determination of the amount of flavonoids calculated with reference to luteo-
lin was performed by the spectrophotometric method.

Results and discussion. The identification of DECTF was performed by TLC. It allowed us to identify 3 dominant
compounds of phenolic nature — luteolin, luteolin-7-glycoside and chlorogenic acid. The quantitative content of phenolic
substances in DECTF was studied by spectrophotometry; it was found that the amount of flavonoids (calculated with
reference to luteolin) was 3.69 + 0.01 %; the amount of hydroxycinnamic acids (calculated with reference to chloro-
genic acid) was 16.88 + 0.02 %.

Conclusions. A significant content of flavonoids and hydroxycinnamic acids in DECTF indicates the prospects for
further research and development of new drugs with the anti-inflammatory, antimicrobial and choleretic action based on it.
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H. A. lepbina, O. A. PybaH, T. M. T'oHToBa, M. C. ApemeHko, K. tO. FOpyeHko
HauioHanbHuin hbapmaveBTu4HMI yHiBepcuTeT MiHicTepcTBa OXOPOHM 300POB’A YKpaiHu

DocnigxeHHs AKiCHOro Ta KinbKicHOro BMicTy cymu c¢priaBoHoigiB
Ta rigpOKCUKOPUYHUX KUCIIOT Y rYCTOMY €KCTPaKTi KBiTOK NMXXMa 3BUYANHOro

OcTaHHiM YacoM nikapcbki 3acobu POCIMHHOIO NOXoAXeHHA HabysatoTb Aedani GinbLIoT nonynapHocTi y dap-
mMakoTepanii 6aratbox 3axBoptoBaHb. OfHIE0 3 NIKAPCbKUX POCIVH, LUMPOKO PO3MOBCIOMXEHVX Y ANKOMY BUIMSAi Ha
TepuTopii YKkpaiHu, € nmxkmo 3BuyariHe (Tanacetum vulgare L.) poguHun AiicTpoBi (Asteraceae), sika € NepCnekTUBHOK
CUPOBUHOIO A5 po3pobneHHst HOBMX MikapCbkMx 3acobiB. 3 ornagy Ha Le akTyanbHUM NOCTaEe AOCMIAKEHHS Ta CTaH-
Ta AOLiNbHOCTI NOAanbLLIOro BUKOPUCTAHHS Y BUPOOHULTBI TBEpAMX [O30BaHMX NiKapChKMX hopM.

Meta po6oTu. [locnignTn SKiCHWI i KiNbKICHAN BMICT Cymy ¢pniaBoHOIAIB Ta CyMU MAPOKCUKOPUYHNX KUCTIOT Y ryCTO-
MYy EKCTPaKTi KBITOK MKMa 3BM4aNHOrO.

Marepianu Ta metoau. O6'ektom gocnimkeHHst 6ys MEKI3. BuaHauyeHHs sikicHoro cknagy dheHOrMbHMX CronyK y eKCTPaKTi
nposoaunnu metogoM TLLUX, a kinbkicHe BU3HaYeHHst cyMun (hrnaBoHOIAIB Yy NepepaxyHKy Ha MoTeoniH — cnekTpodoTo-
METPUYHUM METOAOM.

Pesynkraty Ta ix o6roBopeHHs. [NposeneHo ineHTudikauito MEKIM3 meTtogom TLUX, sika fo3sonuna BusBUTK 3 A0-
MiHyBarnbHi CMonyku eHONbLHOI NPUPOAN — NIOTEONIH, NIOTEONIH-7-rMiKO3WA Ta XNOPOreHoBY KUCMOTY. JJocriaxeHo
KiNbKICHUIA BMICT dheHonbHMX peyvoBuH y MEKIM3 meTogom cnektpodhoTomeTpii Ta BU3Ha4eHo, Wwo cyma cnasBoHoigiB
(y nepepaxyHKy Ha ntoteoniH) ctaHosuna 3,69 + 0,01 %; BMICT CyMM FAPOKCUKOPUYHMX KMCMOT (Y nepepaxyHKy Ha
xnoporeHosy kucnoty) — 16,88 + 0,02 %.

BucHoBkU. 3Ha4yHui BMICT riaBOHOIAIB i rigpokcmkopuyHmnx kucnot y MEKIM3 goBoanTs nepcnekTnBHICTb Npo-
BEAEHHS NofanbLlunX AOCNiMKeHb i po3pobreHHss HOBUX NikapCbknX npenapaTiB npoTusananbHoi, aHTUMIKPOOHOI Ta
JKOBYOFiHHOI Aii Ha NOro OCHOBI.

Knrovoei cnosa: TLLX; cnekmpoghomomempisi; 2ycmuli eKkcrmpakm; fuXMOo 38udalHe; JTIOMeOrTiH; OKCUKOPUYHI
Kucriomu
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H. A. TepbuHa, E. A. PybaH, T. H. loHTOBasd, M. C. ApemeHko, E. FO. KOpyeHko
HauwnoHanbHbIN hapmaueBTuyecknii yHmusepcenteT MnHucTepcTea 3gpaBooOXpaHeHnst YKkpanHbl

UccnegoBaHMe Ka4eCTBEHHOrO U KOJIMMECTBEHHOro cogepXaHusa CyMMbl
(bﬂaBOHOVIAOB U TMAPOKCUKOPUYHDbIX KUCIIOT B F'YCTOM 3KCTPaKTe
LBETKOB NMXMbl 0ObIKHOBEHHOM

B nocnepgHue rodbl nekapcTBeHHblE CPeACcTBa PACTUTENBHOIO MPOUCXOXAEHNS NpuobpeTatoT BCce GonbLuyto no-
nynsapHOCTb B papmakoTepanuu MHormx 3abonesaHunii. OOHUM 13 NeKapCTBEHHbIX PAaCTEHWN, LLUMPOKO pacnpocTpa-
HEHHbIM B AVMKOM BUAE Ha TeppuUTopumn YKpavHbl, SBNSeTCA NxkmMa obbikHoBEeHHas (Tanacetum vulgare L.) cemerictea
AcTtpoBble (Asteraceae), koTopas NpPeacTaBNsaeTcs NepCnekTUBHLIM ChipbeM AN paspaboTkn HOBbIX NEKapCTBEHHBLIX
cpeAcTB. B cBA3M ¢ 9TMM aKkTyanbHbIM ABNSIETCSA MCCNEAoBaHNE U CTaHAapTU3aLmMs ryCToro aKCTpaKTa LBETKOB NKMbI
06blkHOBeHHOW (MTALIMO) Ans NporHo3MpoBaHMs BO3MOXHOMO hapMakomnornyeckoro 4eicTBus 1 LenecoobpasHocTm
AarnbHenLwero NCnonb3oBaHNs B MPOM3BOACTBE TBEPAbIX A03MPOBAHHbIX JIEKAPCTBEHHbLIX (HOPM.

Llenb paboTbl — nccnenoBatb Ka4eCTBEHHOE U KONMMYECTBEHHOE COAEpXaHne CyMMbl (OriaBOHOMOO0B U CYMMbI
TMAPOKCUMKOPUYHBIX KUCMOT B FYCTOM 9KCTPaKTE LBETKOB MXXMbl OGbIKHOBEHHON.

Martepuansi n metoabl. O6bekToM nccnegoBarus 6ein MNALUIMNO. OnpegeneHve kayeCcTBEHHOro cocTtasa he-
HOMbHbIX COeAVHEHUI B 3KCTpakTe npoBoaunu metogom TCX, a konM4ecTBeHHOe onpegerieHne cyMmmbl (hriaBoHOM-
OB B NepecyeTe Ha MIOTEONMH — CNEeKTPOOTOMETPUYECKM METOLOM.

Pe3ynbTaTthbl U ux o6cyxaeHue. MNMposeaeHa naeHtndukaums MNALIMNO metogom TCX, kKoTopasi no3sonuna onpe-
[enutb 3 JOMUHUPYOLLME COoeanHEHNS PeHONbHOW Npupoabl — NOTEONNH, MOTEONWH-7-TNNKO3WA, U XIIOPOreHOBYHO
kucnoty. MiccnegoBaHo KonnyecTBeHHOe cogepkaHne deHornbHbix BelecTs B MOLIMO meTogom cnektpodoTomeTpumn
1 yCTaHOBMEHO, YTO CyMMa (hnaBoOHOMAOB (B nepecyeTe Ha noTeonuH) coctaensna 3,69 + 0,01%; conepxaHue cym-

Mbl TMOPOKCUKOPUYHbLIX KMCIOT (B NepecyeTe Ha XIoporeHoByto kucnoty) — 16,88 + 0,02%.

BbiBopbl. 3HaunTENLHOE coaepkaHne draBoHOUAOB U TMAPOKCUKOPUYHBIX kncnoT B FOLIMNO ykasbiBaeT Ha nepcnek-
TUBHOCTb MPOBEAEHUS AalNbHENLIMX NCCNEAoBaHN N pa3paboTkun HOBLIX NEKapCTBEHHbIX NpenapaToB NPOTUBOBOC-
nannTenbHOro, aHTUMUKPOBHOTO M XXENMYEroHHOro AENCTBUA Ha ero OCHOBE.

Knrodeenie cnoea: TCX; cnekmpoghomomempusi; 2ycmol 3Kempakm; ruxxma 0bbIKHOBEHHas!; JIOMeOIUH;

OKCUKOpPUY4HbIe Kucromsl

Introduction. In recent years, herbal medicines have
become increasingly popular in the pharmacotherapy of
many diseases. According to the WHO statistics, up to
80 % of the world’s population prefers drugs of natural
origin. Interest in the use of medicinal plants and me-
dicines obtained on their basis is due to their low toxicity
in most cases, and therefore, the possibility of the long-
term use (months, years), as well as a complex effect
on the human body. The role of herbal medicines in chro-
nic diseases where they can be used as the maintenance
therapy between courses of the main treatment is increa-
sing. They are used in the prevention of diseases since
the complex of biologically active substances (BAS) of
plants has a greater affinity with the human body than iso-
lated chemically pure active substances that determine
the polyvalence of pharmacological properties, and si-
multaneously it safely affects various body systems in-
volved in the pathological process [1].

In addition, an important prerequisite for creating
herbal medicines is the availability of the raw material
and the possibility of cultivating species, control of BAS
accumulation by plant vegetation phases during the raw
material harvesting [2].

One of the medicinal plants widely distributed in
the wild on the territory of Ukraine is common tansy
(Tanacetum vulgare L.) of the Asteraceae family. The main
groups of BAS of this type are flavonoids, hydroxy-
cinnamic acids, volatile components of essential oil —
o- and B-thujone, and others. Common tansy has the cho-
leretic, antimicrobial, anthelmintic, phytoncidal, anti-
inflammatory, antispasmodic effects and is mainly used
to treat diseases of the liver, gallbladder, gastrointesti-
nal tract, and as an anthelmintic agent [3-6].

At the pharmaceutical market of Ukraine there are
only two medicines based on common tansy: the medi-
cinal plant raw material “Tansy flowers” in packs and
the herbal tea “Fitohepatol” in sachets produced by PJSC
Lectravy”. Therefore, the development of new medici-
nal herbal medicines based on it is a promising direc-
tion [7-8].

In this regard, it is relevant to study and standardize
a dense extract of common tansy flowers (DECTF) in
order to predict the possible pharmacological action and
the feasibility of further use in the production of solid
dosage forms.

The aim of this work was to study the qualitative and
quantitative content of the amount of flavonoids and
the amount of hydroxycinnamic acids in a dense extract
of common tansy flowers.

Materials and methods. The study object was DECTF
obtained at the premises of the Department of Botany,
National University of Pharmacy. Tansy flowers were
crushed to a particle size of 2-3 mm and extracted three
times with 70 % water-ethanol solution. The ratio of
the mass of the raw material to the total volume of
the extractant was 1 : 5. The resulting extracts were
combined and allowed to stand for 24 hours at a tempera-
ture of 2-4 °C, after that they were filtered and evapo-
rated on a rotary vacuum evaporator until a thick mass
with humidity of not more than 25 % was obtained.

The dense extract obtained was a viscous mass of
a dark brown color with a specific odor; it stretched into
threads and again mixed into a solid mass.

The qualitative composition of phenolic compounds
in the extract was determined by TLC, taking as a basis
the unified TLC methodology presented in monograph
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Fig. 1. The chromatogram of the extract and RS (SPhU)

Note. 1 - the solution of the extract; RS (SPhU): 2 — chlorogenic
and caffeic acids; 3 - luteolin and luteolin-7-glycoside.

of the State Pharmacopoeia of Ukraine (SPhU) Ed. 2
Suppl. 2 “Tansy flowers™” [9, 10] Luteolin, luteolin-
7-glycoside, chlorogenic and caffeic acids were selected
as standard marker substances.

Test solution. For its preparation, dissolve the extract
in the amount of 0.5 g in 10 ml of methanol when heated
on a water bath at the temperature of 60 °C under reflux
for 10 min, then cool and filter.

Reference solutions. Use the official reference stan-
dards (RS) of the SPhU — 2.5 mg of luteolin, 2.5 mg of
lueolin-7-glycoside, 2.5 mg of chlorogenic acid, 2.5 mg
of caffeic acid in 10 ml of methanol.

Plate. TLC plates with a silica gel 60 layer.

Mobile phase. Anhydrous formic acid RS — purified
water RS — methylethylketone RS — ethyl acetate RS in
the ratio of (10 : 10 : 30 : 50).

Injection volume. Apply 10 pL of each solution in strips.

Distance that the mobile phase must pass. 10 cm
from the start line.

Detection. Detect after drying at a temperature of
100-105 °C for 5 min. Treat a warm plate with the solu-
tion of 10 g/L aminoethyl ether of diphenylboric acid
RS in methanol RS and the solution of 50 g/L macrogol
RS 400 in methanol RS. Evaluate the results after drying
in the air for 30 min and examine in the UV light at a wave-
length of 365 nm (Fig. 1).

The quantitative determination of the amount of fla-
vonoids calculated with reference to luteolin was per-
formed by the unified spectrophotometric method de-
scribed in the monograph of the SPhU Ed. 2 Suppl. 2

“Tansy flowers™” using a HP-8453 UV-VIS spectro-
photometer [9, 11].

Stock solution 1. Collect 0.16 g of a dense extract
in a 100 ml flask and dilute to the volume with the same
solvent (70 % ethanol). Then the study is carried out
according to the method.

Test solution 1. Place 5.0 ml of Stock solution 1 in
a round-bottomed flask and evaporate to dryness under re-
duced pressure. Transfer the resulting residue to a 25 ml
volumetric flask using 8 ml of the mixture of methanol
RS — anhydrous acetic acid RS (10 : 100). Rinse a round-
bottomed flask with 3 ml of the mixture of methanol
RS — anhydrous acetic acid RS (10:100), and place
the washing liquid in the same 25 ml volumetric flask.
Add 10.0 ml of the solution containing 25.0 g/L of boric
acid RS, 20.0 g/L of oxalic acid RS in anhydrous formic
acid RS to the solution obtained, and dilute the solution
to 25.0 ml with anhydrous acetic acid RS.

Compensation solution 1. Place 5.0 ml of Stock
solution 1 in a round-bottomed flask and evaporate to
dryness under reduced pressure. Transfer the resulting
residue to a 25 ml volumetric flask using 8 ml of the mix-
ture of methanol RS — anhydrous acetic acid RS (10 : 100).
Rinse a round-bottomed flask with 3 ml of the mixture
of methanol RS — anhydrous acetic acid RS (10 : 100),
and place the washing liquid in the same 25 ml volu-
metric flask. Add 10.0 ml of anhydrous formic acid RS
to the solution obtained, and dilute the solution to 25.0 ml
with anhydrous acetic acid RS.

Stock solution 2. Place approximately 0.010 g (accu-
rate weight) of luteolin RS (SPhU) in a 100 ml volumetric
flask, dissolve in 70 ml of methanol RS, dilute the solu-
tion to the volume with the same solvent and mix.

Reference solution. Transfer 1.0 ml of Stock solu-
tion 2 to a 25 ml volumetric flask. Add 10.0 ml of the so-
lution containing 25.0 g/L of boric acid RS, 20.0 g/L of
oxalic acid RS in anhydrous formic acid RS and dilute
the solution to 25.0 ml with anhydrous acetic acid RS.

Compensation solution 2. Transfer 1.0 ml of Stock
solution 2 to a 25 ml volumetric flask, add 10.0 ml of
anhydrous formic acid RS, and dilute the solution to
25.0 ml with anhydrous acetic acid RS.

The optical density of Test solution was measured
30 min after the preparation at a wavelength of 410 nm in
relation to Compensation solution 1. In parallel, the op-
tical density of Reference solution in relation Compen-
sation solution 2 was measured.

The content of the amount of flavonoids calculated
with reference to luteolin in a dense extract was calcu-
lated by the formula:

- A xmx20xPx100 %
A, xm x (100 —w ) x 100

where: 4, — is the optical density of Test solution at a wave-
length of 410 nm; 4, — is the optical density of Reference
solution at a wavelength of 410 nm; m — is the sample
weight of luteolin RS (SPhU), g; m — is the sample weight
of the raw material tested, g; P — is the luteolin content
in luteolin RS (SPhU), %; w—is the loss of the raw material
on drying, %.
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Fig. 2. The typical absorption spectra of the test solution of DECTF (1) and the reference solution (2)

The quantitative content of the amount of hydroxy-
cinnamic acids in DECTF was determined by the spectro-
photometric method calculated with reference to chlo-
rogenic acid described in the monograph of the SPhU
2.3 “Nettle leaves”.

Stock solution. Place 0.16 g of a dense extract in
a 100 ml volumetric flask and dilute to the volume with
70 % ethanol.

Test solution. Place 1 ml of Stock solution to a 10 ml
volumetric flask, successively add 2 ml of 0.5 M hydro-
chloric acid solution, 2 ml of a freshly prepared solu-
tion of 10 g of sodium nitrite RS and 10 g of sodium
molybdate in 100 ml of water RS and 2 ml of diluted
sodium hydroxide solution RS stirring after each addi-
tion, dilute to the volume with water RS and mix.

Compensation solution. Place 1 ml of Stock solu-
tion to a 10 ml volumetric flask, successively add 2 ml
of 0.5 M hydrochloric acid solution and 2 ml of diluted
sodium hydroxide solution RS stirring after each addi-
tion, dilute to the volume with water RS and mix.

The optical density of 7est solution was measured
immediately at a wavelength of 525 nm in a cuvette with
the layer thickness of 10 mm, using Compensation solu-
tion as a reference solution.

The content of the amount of hydroxycinnamic acids
calculated with reference to chlorogenic acid (%) in a dense
extract was calculated by the formula:

- A4,%1000 x 100
C188xm x (100=W)’
where: 4 — is the optical density of Test solution at a wa-
velength of 525 nm; W — is the loss of the raw material

on drying, %; m — is the sample weight of the raw
material tested, g.

For the calculation, the specific absorption index of
chlorogenic acid equal to 188 was used.

Results and discussion. The identification of the DECTF
sample studied was performed compared to the selected
RS (SPhU) on a single chromatographic plate under the
conditions of the method. For this purpose, the selected RS
(SPhU) of luteolin, luteolin-7-glycoside, chlorogenic and
caffeic acids were applied to the chromatographic plate in
parallel with the samples of the DECTF studied. The chro-
matography results obtained were described in relation to
the selected RS: color, color intensity, location on the plate.
The results are shown in Fig. 1.

On the chromatogram of the DECTF solution, 6 zones
were observed; of them, the yellow and yellowish-brown
fluorescence zones corresponded to the zones of reference
solutions of luteolin and luteolin-7-glycoside. Below these
zones there was a blue fluorescence zone, which corres-
ponded to the zone of the reference solution of chloro-
genic acid. The results of the study indicate the presence
of the substances studied in DECTF.

Therefore, the next step was to determine the quanti-
tative content of luteolin and chlorogenic acid in DECTF.
It was found that the content of the amount of flavonoids
mainly represented by flavones calculated with reference
to luteolin reached 3.69 + 0.01 % (Fig. 2, Tab.1).

Metrological characteristics are given in Tab. 1.

The unified spectrophotometric method selected for
determination of the amount of hydroxycinnamic acids
is acceptable for the raw material studied; it is confir-
med by the UV spectrum of the amount of hydroxycin-
namic acids obtained in DECTF (Fig. 3).

The content of the amount of hydroxycinnamic acids
was at the level of 16.88 & 0.02 % calculated with refer-
ence to chlorogenic acid.

Table 1
Metrological characteristics for determining the quantitative content of flavonoids in DECTF
m n X, X s S P tpn) | Confidence | . o,
' a a interval
3.69
3 2 3.68 3.6867 0.000033 0.0033 0.95 2.78 3.69 £ 0.01 0.25
3.69
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Fig. 3. The typical absorption spectra of the test solution of DECTF when determining the quantitative

content of the amount of hydroxycinnamic acids

Table 2
Metrological characteristics for determining the quantitative content of hydroxycinnamic acids in DECTF
m | n X X 5 s p gpn) | ConNfdence |, o
' i & interval
16.88
3 2 16.90 16.8833 0.0002 0.0088 0.95 2.78 16.88 +0.02 0.15
16.87

Metrological characteristics for determining the quan-
titative content of hydroxycinnamic acids in DECTF
are given in Tab. 2.

Conclusions and prospects of further research
1. The identification of DECTF has been performed

by TLC. It has allowed us to identify 3 dominant

found that the amount of flavonoids (calculated with
reference to luteolin) is 3.69 + 0.01 %; the amount
of hydroxycinnamic acids (calculated with reference
to chlorogenic acid) is 16.88 +0.02 %.

3. Assignificant content of flavonoids and hydroxycinna-
mic acids in DECTF indicates the prospects for further re-

10.

11.

compounds of phenolic nature — luteolin, luteolin-7-
glycoside and chlorogenic acid.

The quantitative content of phenolic substances in DECTF
has been studied by spectrophotometry; it has been

search and development of new drugs with the anti-in-

flammatory, antimicrobial and choleretic action based on it.
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