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STUDY OF TANNING SUBSTANCES AND FLAVANOIDS
IN THE LEAVES OF ASIAN AGRIMONY
(AGRIMONIA ASIATICA JUZ.)

Asian agrimony (Agrimonia asiatica Juz) is a common wild plant including that growing within the
territory of Kazakhstan, a very promising raw material for flavonoids and tanning substances release.
These active substances have significant pharmacological potential. The article presents the results of
work on determining the quantitative and qualitative composition of tannins and flavonoids in plant
raw materials from the Asian agrimony (Agrimonia asiatica Juz). The presence of tanning substances and
flavonoids in the extracts received from the above-ground part of Asian agrimony has been established
by qualitative reactions. Various developers for paper chromatography have been used. The quantita-
tive determination of flavonoids has been carried out in terms of the equivalent amount of quercetine,
and the standard method of permanganatometric titration has been used to determine the quantitative
content of tanning substances. Quantitative content of tanning substances in the leaves of Asian agri-
mony (A. asiatica juz.) showed an 8,156 %, and a quantitative content of flavonoids showed 1,9 %.
The purpose of the study is to determine the quantitative and qualitative composition of tannins and
flavanoids in prepared herbal medicinal raw materials in order to identify the most promising objects for
further research.

Key words: Asian agrimony (Agrimonia asiatica Juz), tanning substances, flavonoids, phytochemis-

try.
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A3us owwaraHbl (Agrimonia asiatica Juz) >xanbipafFbIHAAFbl
MAIK 3aTTap MeH PAaBaHOMATAPADI aHbIKTay

A3usabik owaraH (Agrimonia asiatica Juz) keH TapaAraH >kabarbl eciMaik. Oa KasakcraH aymarbiHAQ
eCeTiH BCIMAIKTEP iWiHAEr (PAABOHOMATAP MEH MAIK 3aTTapAbl GOAIM aAy YLIiH 6Te MaHbI3AbI LMKi3aT
60AbIN TabblAaabl. By 6eAceHAl 3aTTap YAKEH (hapMaKOAOrMSIABIK KaceTKe Me.

DAaBOHOMATAP >K8HE MAIK 3aTTap 6apAblk,  6CIMAIKTEP KypamblHAA Kesaeceai. Oaap
QHTUrenaToKCMKaAbIK, aHTMOAKTepUaAbIK, aHTUMyTareHAIK, OPTYPAI CaHblpayKyAaKTapFa Kapcbl
COHAQM-aK, KaHHHbIH, KaAMbIHA KEAYiHE, CYbIK, TUreHre KapCbl 6EACEHAIAITT Gapbl aHbIKTaAFaH.

Makanaaa a3usiAbIK, owaraHHbIH, (Agrimonia asiatica Juz) ecCiMAIK LUMKI3aTblHAQFbl MAIK 3aTTap
MeH (PAAaBOHOMATAPAbBIH CaHADIK, >KOHE CarnaAblK, KYpPaMblH aHbIKTay >XYMbICTapbIHbIH, HOTMXeAepi
6epiAreH. A3USIAbIK, OLlaFaHHbIH, XKep YCTi GOAIriHEH aAbIHFAH CYAbl CbIFbIHAbIAAPAQA MAIK 3aTTap MeH
hAaBOHOMATAPAbIH, GOAYbI CanaAbIK, peakumsiAap apKblAbl aHbiKTaAAbl. KaFas xpomarorpadusics! yiuit
BPTYPAI ariKblHAQYbILUTAP MalMAAAAHbIAADI.

MDAaBOHOMATAPAbI CaHAbIK, aHbIKTay KBEPUETUH OOMbIHLLIA XXYPri3iAAil, aA TAHMHAEPAIH CaHAbIK,
KYPaMbIH aHbIKTay YLIH MepMaHraHaTOMETPUSIAbIK, TUTPAEYAIH CTaHAAPTTbl ©AICI KOAAAHbIAADI.
A3MAAbIK OLLIAFaHHbIH (A.asiatica Juz.) »anblpakTapblHAAFbl MAIK 3aTTapAbIH CAaHAbIK MeALlepi 8,156 %,
aA PAABOHOMATAPAbIH, CaHABIK, Kypambl 1,9 % GOAAbI.

Bi3AiH >KYMbICbIMbI3AbIH, MakcaTbl —api Kapai 3epTTey YuWiH MNepcrneKkTUBaAblK, 0ObeKTiAepAi
aHbIKTay MakcCaTblHAQ AalblH LIONTIK ASPIAIK LUMKi3aTTapAaFbl MAIK 3aTTap MeH (DPAABOHOMATAPAbIH,
CaHADIK, >KBHE CcanaAblk, KYPaMbIH aHbIKTay.

TyiiH ce3aep: A3MsAbIK owaraH (Agrimonia asiatica Juz), Aik 3aTTap, (hAaBOHOMATAP, PUTOXMMMSL.
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Study of tanning substances and flavanoids in the leaves of asian agrimony
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N3yueHne AyOMAbHBIX BelecTB M (DAaBaHOMAOB
B AMCTbSIX perneiHuKa a3Matckoro (Agrimonia asiatica Juz.)

PeneiiHnk asmnatckuii (Agrimonia asiatica Juz) IBASE€TCS pacrnpoCTPaHEHHbIM AMKOPACTYLLMM pacTe-
HMeM. ITO OUYEeHb BaXKHOE Cbipbe AAS U3BAEYEHMS (PAABOHOMAOB M MUTATEAbHbIX BELLLECTB M3 PaCTEHUN,
npouspacTamowmx B KazaxcraHe. 9TM akTUBHbIE BELLECTBA 0OAAAAIOT MPeKPacHbIMU (hapMakoAor1ye-
CKMMM CBOMCTBaMM.

DAaBOHOMAbI 1 AYOMAbHbIE BELLECTBA COAEPIXKATCS BO BCeX pacTeHusx. O6AaAQIOT aHTUrenaTo-
TOKCMYECKOM, aHTMOAKTEPMAAbHOM, aHTUMYTareHHOM, MPOTUBOrPUBKOBOIM aKTMBHOCTbIO, a TaKXKe KPo-
BEOCTAHABAMBAIOLLEN, MPOTUBOMPOCTYAHOM aKTUBHOCTbIO.

B cratbe npeacTaBAeHbl pe3yAbTaTbl paboT MO OMNPEAEAEHMIO KOAMYECTBEHHOMO M KaueCTBEHHHO-
ro coctaBa Ay6GMAbHbIX BELECTB U (DAABOHOMAOB B PAaCTUTEABHOM Cbipbe M3 pererHMKa asuaTckoro
(Agrimonia asiatica Juz). Haanume AyOMAbHbBIX BELLECTB M (PAQBOHOMAOB B MOAYUYEHHbIX BOAHbBIX M3-
BAEYEHMSX M3 HAA3EMHOM YaCTU penemHMKa a3MaTCKoro YCTaHOBMAM KaueCTBEHHbIMU peakumsamm. Mc-
MOAb30BAaAMCh Pa3AMUHbIE MPOSBUTEAN AAS OYMAXKHOM XpomMaTorpacumu.

KoanuectBeHHOe onpeaeaeHne (hAaBOHOMAOB MPOBOAMAM B NepecyeTe Ha KBEPLETHH, a AAS ONpe-
AEAEHUSI KOAUYECTBEHHOTO COAEPIKaHUS AYOMAbHBIX BELLLECTB MCMOAb30BAAM CTAHAAPTHYIO METOAMKY
nepMaHraHaTOMeTPUYecKoro TUTpoBaHus. KoAnuecTBeHHOe coaepskaHue AYOUAbHbIX BELLeCTB AM-
CTb9X penerHuKa as3matckoro (A. asiatica Juz.) nokasano 8,156 %, a KOAMUECTBEHHOE COAEp>KaHue

AraBoHOMAOB nokazano 1,9%.

LleAb MccaepOBaHMS — MPOBEAEHME ONPEAEAEHNS KOAUYECTBEHHOIO M KQueCTBEHHHOr0 COCTaBa
AYBOUABHBIX BELLECTB 1 (DAABAHOMAOB B FOTOBOM PACTUTEAbHOM AEKAPCTBEHHOM CbiPbe AAS BbISIBAEHMS
HanboAee NepCrekTUBHbIX O6bEKTOB AASI AAABHEMLLIMX MCCAEAOBAHMIA.

KatoueBble cAoBa: PeneiiHnk a3uaTtckmi (Agrimonia asiatica Juz), AyOGuAbHble BellecTsa, (pAaBOHO-

WAbI, (huToxmmms.

Introduction

Medicinal plants are of great importance for the
health of people and the community. The medicinal
value of the plant is in some chemicals that have
a certain physiological effect on humans. The most
important of these biologically active plant compo-
nents are alkaloids, tanning substances, flavonoids,
and phenolic compounds. Many medicinal plants
are used as food spices. They are also sometimes
added to the products intended for pregnant and
nursing mothers for medicinal purposes [1, 2].

Among the various classes of plant compounds
that determine their therapeutic effect, a significant
place is occupied by flavonoids, which constitute a
powerful antioxidant system in plants that can restore
oxidized forms of antioxidant compounds [3, 4].

Flavonoids are related to the class of natural
polyphenol compounds. They are very common in
nature. Flavonoids contain two phenyl waste prod-
ucts. These phenyl waste products are chained to
internal atoms of carbon. A five-membered or six-
membered oxygen-forming heterocycle is formed
and closely connected to flavonoids, they are con-
nected by a benzene nucleus [5,6].
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Flavonoids are phytochemicals present in many
plants, fruits, vegetables, and leaves, with potential
application in medicinal chemistry [7].

Recent studies carried out by scientists have
been devoted to the study of the medicinal qualities
of flavonoids. Many flavonoids have been shown to
have antioxidant activity, hepatoprotective, prevent
coronary heart disease, the ability to capture free
radicals, anti-inflammatory and antitumor activity
while some flavonoids exhibit potential antiviral ac-
tivity [8]. In plant systems, flavonoids help to push
back against oxidative stress and to act as growth
regulators. For pharmaceutical purposes, the cost-
effective mass production of various types of fla-
vonoids using microbial biotechnology has become
possible [9].

Most of all flavonoids are found in actively func-
tioning organs: leaves, flowers, fruits (color, aro-
ma), seedlings, as well as in integumentary tissues
that perform protective functions. Different organs
and tissues differ not only in quantity, but also in the
qualitative composition of flavonoids. [10, 11].

One of the common flavonoids is luteolin, and
its glycosides are widespread in plants. The ability
of luteolin to prevent carcinogenesis in animal mod-
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els, induce apoptosis, inhibit angiogenesis, reduce
tumor growth in vivo. They increase the sensitivity
of tumor cells to the cytotoxic effects of certain an-
titumor drugs suggests. This flavonoid has cancer
chemotherapeutic and chemoprophylaxis potential
[12].

The term “tanning substances” shall be under-
stood as a specific “tanning” effect of organic sub-
stances mostly of a polyphenol nature [13].

Almost all plants contain tanning substances of
hydrolyzable and condensate or mixed types.

In plants, hydrolysable and condensed tannins
occur simultaneously, with the predominance of one
class. The accumulation and composition of tannins
can be influenced by the age and phase of plant de-
velopment, climate, soil conditions, altitude factor,
lighting, humidity, collection time and drying meth-
ods [14, 15].

Some scientific data have established that silt
substances have antihepatotoxic, antibacterial, anti-
mutagenic, antifungal activity against various fungi,
and they also promote blood regeneration, have an-
ti-cold activity [16].

The therapeutic potential of the tanning sub-
stances is connected with a phenolic hydroxyl group
present on the surface of the tanning substances.
This group binds to protein adhesins and contributes
to inhibition of enzymes, rupture of plasma mem-
brane and microbial substrate deprivation. Due to
their antiseptic properties, the tanning substances
are currently being tested against pathogenic organ-
isms [17, 18].

The active substances that have phenolic groups
in their structure have significant pharmacological
potential. Pharmacological studies have established
the presence of anti-inflammatory, antimicrobial
and antioxidant activity in Asian agrimony (4. asi-
atica juz) [19, 20].

Further pharmacognostic study of the herb
Asian agrimony is an urgent problem and will ex-
pand the domestic raw material base of medicinal
plant materials, as well as create prerequisites for
further in-depth study in order to introduce a new
type of raw material into scientific medicine.

Thus, the purpose of the study of our work was
to determine the quantitative and qualitative compo-
sition of tannins and flavanoids in herbal medicinal
raw materials in order to identify the most promis-
ing objects for further research.

Materials and Methods

The object of the research was the leaves of
the Asian agrimony (Argimonia asiatica) that have

been collected 40 km from southeast Kazakhstan
east of Almaty in the foothills of Zailiyskiy Alatau.
Dried and crushed leaves have been used (crushed
to 2-5 mm). Drying of the studied samples was car-
ried out in the open air in the shade in accordance
with the requirements of the SP RK. The finished
raw materials were placed in paper bags and stored
in accordance with the requirements of the general
pharmacopoeial article OFS.1.1.0011.15 SP XIlIIth
edition, v. 1 “Storage of medicinal plant materials
and herbal medicinal preparations” in a dry, clean,
well-ventilated room. [22].

Qualitative determination of flavonoids

Flavonoids from the aqueous phases are ex-
tracted sequentially using ether (aglycones), ethyl
acetate (monosides) and butanol (biosides, triosides,
etc.)

Qualitative assessment was carried out by meth-
ods of one- and two-dimensional chromatography.
To determine the substance, it is important to deter-
mine the value of Rf. The definition of the Rf value
is the ratio of the distance from the spot center to the
application point to the distance from the applica-
tion point to the solvent front.

When carrying out the cyanidin reaction, a pink
color is observed. The appearance of a yellow-green
color when 1% aluminum chloride solution is added
to the extract under study, the appearance of a yel-
low-brown color with an ammonia solution confirm
the presence of flavonoids in the Asian burdock leaf.
Thus, the results of qualitative reactions indicate the
presence of flavonoid glycosides in the studied plant
[23].

Quantitative determination of flavonoids (in
terms of the equivalent amount of quercetin)

For analysis, the raw material derived from the
leaves of Asian agrimony was cut to small particles
in order to pass through a sieve with a diameter of
I mm.

1 g of raw material derived from the leaves of
agrimony was placed in a 150 ml flask, 30 ml of 90%
alcohol containing 1% concentrated hydrochloric
acid was added. Then the flask was connected to a
reflux condenser then heated in a boiling water bath
for 30 minutes. Then the flask was cooled to room
temperature and extract was filtered through a paper
filter into a 100 ml flask. The extraction was repeat-
ed 2 more times in the manner specified above. The
extracts were mixed and filtered through a filter into
the same volumetric flask. Then filter was washed
using 90% alcohol, the filtrate was made up to the
volume using 90% alcohol. This is our solution A. 2
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ml of solution A were placed in a 25 ml volumetric
flask, 1 ml of 1% solution of aluminum chloride in
95% alcohol was added, and it was made up to the
volume. After 20 minutes, the optical density of the
solution on a spectrophotometer Apel-303 (Japan)
at the wavelength of 430 nm was measured. We
used cuvettes with a layer thickness of 10 mm [22].

For comparison, we used 2 ml of solution A
made up to the volume using 95% alcohol in a 25
ml volumetric flask. Control experience. Add 25 ml
of indigo sulfonic acid to 525 ml of water and titrate
with potassium permanganate solution until golden
yellow.

For comparison, we used 2 ml of solution A
made up to the volume using 95% alcohol in a 25 ml
volumetric flask.

Dry raw materials in percentage points (X), the
total content of flavonoids in terms of the equivalent
amount of quercetin are calculated by the formula:

X= (D*25%100%100)/764,6*m*2*(100-W)

where, D — optical density of the test solution at the
wavelength of 430 nm; 764.6 — specific absorbance
of quercetin complex with 1% aluminium chloride
solution at the wavelength of 430 nm; m — mass of
raw materials in grams; W — loss in mass during dry-
ing of raw materials in percentage [23].

Qualitative determination of tanning substances
in plant raw materials

Precipitation ofindicatehous precipitate, soluble
in excess reagent, when adding freshly prepared 1%
gelatin solution and 10% hydrochloric acid solution
to the aqueous extract from Asiatic agrimony leaves
indicates the presence of tannins. When formalde-
hyde solution of 40% and hydrochloric acid as well
as bromine water solution of 0.5% are added to the
test extract, no precipitation is formed. The precipi-
tation of white when added to the aqueous extraction
solution of medium lead acetate 2% indicates the
presence of tannins of the hydrolysable group. The
appearance of a dark blue colouring when mohr’s
salt (MS) 1% solution is added to the water extract
confirms that tannins of the hydrolysable group pre-
dominate in the leaf of Asian agrimony.

Quantitative determination of tanning substanc-
es in plant raw materials

To determine the quantitative content of tanning
substances, the standard method of permanganato-
metric titration proposed by State Pharmacopoeia of
the Republic of Kazakhstan has been used. T.1. De-
termination of the tanning substances content in me-
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dicinal plant raw materials in terms of the equivalent
amount of tannin

2 g of cut raw material derived from the leaves
of Asian agrimony and sieved through a sieve with
a diameter of 3 mm was placed in a 500 ml coni-
cal flask. Then 250 ml of boiled water was poured
and boiled at reflux for 30 min with periodic stir-
ring. Then, 25 ml of the resulting extract was pi-
petted into other conical flask. 500 ml of water, 25
ml of indigosulfo acid were added and titrated with
constant stirring until gold color using a solution of
potassium permanganate (0.02 mol / L) [22].

At the same time, a control experiment is carried
out. As a control, a solution is used where distilled
water is used instead of an aliquot of the sample. 1
ml of potassium permanganate solution corresponds
to 0.004157 g of tanning substances in terms of the
equivalent amount of tannin.

The content of tanning substances (X) in per-
centage in terms of the equivalent amount of dry
raw materials is calculated using a special formula
[23]. For comparison, we used 2 ml of solution A
made up to the volume using 95% alcohol in a 25 ml
volumetric flask.

Dry raw materials in percentage points (X), the
total content of flavonoids in terms of the equivalent
amount of quercetin are calculated by the formula:

X=(D*25%100%100)/764,6*m*2*(100-W)

where, D — optical density of the test solution at the
wavelength of 430 nm; 764.6 — specific absorbance
of quercetin complex with 1% aluminium chloride
solution at the wavelength of 430 nm; m — mass of
raw materials in grams; W — loss in mass during dry-
ing of raw materials in percentage

The experiments were carried out in 3 speeds
and the error of the mean value was calculated in
accordance with the requirements of the SP of the
Republic of Kazakhstan. [23].

Results and discussion

Determination of quantitative and qualitative
composition of tanning substances in plant raw ma-
terials

As a result of qualitative reactions to extraction
of the grass of Asian agrimony, the presence of tan-
ning substances has been established.

The presence of the tanning substances in the
extracts received from the above-ground part of
Asian agrimony has been established by qualitative
reactions specified in Table 1. Different developing
chemicals have been used for paper chromatography.
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Table 1 — Qualitative content of tannins in the leaves Asian agrimony (4. asiatica Juz.)

Ne Different developing chemicals

Substances Reaction

1% aqueous or aqueous-alcohol solution of Mohr’s salt (MS)
1% aqueous or water-alcohol solution of Mohr’s salt (MS)

Tanning substances | Positive (black and green
coloring)

2 2% lead acetate solution

Positive (white
precipitate

Tanning substances

Table 2 — Quantitative compound of tannins in the leaves of
Asian agrimony (4. asiatica Juz.)

Ne Quantitative compound of tanning substances, %
1 8,157+ 0,38
2 8,155+ 0,41
3 8,156+ 0,39
Average 8,156+ 0,39

According to the tables 2 it follows that the
quantitative content of the tanning substances in the

leaves of Asian agrimony (4. asiatica juz.) showed
8,156+ 0,39%. This means that tanning substances
in the leaves of Asian agrimony (4. asiatica juz.) are
contained within the permissible values for medici-
nal plant raw materials.

Determination of quantitative and qualitative
composition of flavonoids in plant raw materials

The presence of flavonoids in the alcohol (50%
ethyl alcohol) extracts received from the above-
ground part of Asian agrimony has been established
by the qualitative reactions given in Table 3.

Table 3 — Qualitative content of flavonoids in leaves Asian agrimony (4. asiatica Juz.)

Neo Different developing chemicals Substances Reaction
1 1% solution of aluminum chloride Flavonoids Positive (Yellow)
2 Ammonic solution Flavonoids Positive (Yellow)

The results of qualitative reactions indicate the
presence of flavonoids in the leaf of Asian agrimo-
ny. When cyanidine reaction is carried out, a pink
staining is observed. The appearance of yellow-
green coloring when adding aluminum chloride 1%
solution to the test extraction, the appearance of
yellow-brown coloring with ammonia solution con-
firms the presence of flavonoids in the leaf of Asian
agrimony. Thus, the results of qualitative reactions
indicate the presence of flavonoid glycosides in the
studied plant.

Quantitative determination of flavonoids has
been carried out in terms of the equivalent amount
of quercetin

Table 4 — Quantitative compound of flavonoids in the leaves of
Asian agrimony (4. asiatica Juz.)

Ne Quantitative compound of flavonoids, %
1 1,903+ 0,29
2 1,902+ 0,27
3 1,904+ 0,31
Average 1,903+ 0,29

For the quantitative determination of flavonoids,
was used a spectrophotometric method. It is based
on the reaction of interaction of flavonoids with alu-
minum chloride in the environment of 70% ethyl
alcohol. Table 4 shows the average number of fla-
vonoids in the leaves of Asian agrimony (4. asiatica
juz.). The quantitative content of flavonoids showed
1,903+ 0,29.

As a result of the experiments, the quantitative
and qualitative determination of tanning substances
and flavonoids in the leaves of Asian agrimony was
carried out.

Discussion

Phytochemical study of the tanning substances
and flavonoids in the plant raw materials of Asian
agrimony showed that the leaves were rich in fla-
vonoids, tanning substances. They were known
for their medicinal activity, and they also exhibit
physiological activity. The plant studied may be
considered as a potential source of healthful drugs.
In many literature sources, according to the descrip-
tion of medicinal plants, the content of tanning sub-
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stances was noted on average of 0.3-4%, rarely — up
to 34% [24]. In the course of the study performed,
the tanning substances of Asian agrimony showed
8,156+ 0,39%, and the quantitative content of flavo-
noids showed an average of 1,903+ 0,29%.

From these results, we can conclude that the
polyphenol, flavonoid and tannin content varies ac-
cording to the, geographical (or geomorphological,
altitude, latitude, type of relief) and climatic condi-
tions (temperature, rainfall, humidity) of the local-
ity where the leaves are collected, and the type of
extract (organic or aqueous) [25].

It is known that the content of biologically active
substances in plants depends on the phase of vegeta-
tion. Scientists have found that the maximum con-
tent of flavonoids is observed in the above-ground
organs during the flowering phase. Based on these
results, we carried out the determination of tannins
and flavonoids in the aboveground organs of Asian
agrimony [26].

One of the most common groups of natural phe-
nolic compounds are flavonoids, since almost all
plants contain them in greater or lesser amounts.
Many of them are plant pigments and protect tis-
sues from the harmful effects of ultraviolet rays by
acting as filters. They are involved in plant respira-
tion and together with ascorbic acid in redox pro-
cesses. Because of their high pharmacotherapeutic
activity and low toxicity even with prolonged use,
flavonoids are widely used in various branches of
medicine and pharmacy. As a group of biologically
active substances, they have anti-inflammatory, cap-
illary-strengthening, P-vitamin, antioxidant proper-
ties and exhibit antitumor, antimicrobial and diuret-
ic activity. Medicinal plant raw materials containing
flavonoids are used in medical practice as a source
of antispasmodic, choleretic, hepatoprotective, an-
ti-ulcer, antioxidant, anti-inflammatory, angiopro-
tective and other medicines. In addition, flavonoid
preparations exhibit pharmacological activity in car-
diovascular pathology.

The content of total flavonoids and antioxidants
in the aerial part of S. sub dentata of the flora of
Dagestan ranges from 1.9 to 2.9% and from 4.3 to
7.9 mg/g in terms of air-dry raw materials, respec-
tively. At the same time, a slight decrease in the total
content of antioxidants in the aboveground part of
the species was noted in introduced samples com-
pared to natural ones [27].

In many literature sources, according to the de-
scription of medicinal plants, the content of tannins
is noted, averaging 0.3-4%, rarely up to 34% (Po-
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tentilla erecta (L.) Raeusch) [5]. In the course of the
study, the following results were obtained (%): oak
bark 16%, crushed St. John’s wort leaves 10.4%,
rhizomes (13%) and burnet roots (18.5%).

The tannins of the Siberian geranium were stud-
ied and their content in the rhizomes is 20.8-30.0%,
and the content of tannin in the leaves is 20.3%.

The study of the quantitative content of tannins
in the aerial organs of the Daurian rhododendron
showed that most of all tannins accumulate in the
leaves, flowers and shoots of the current year, in
lignified shoots their content decreases by almost 3
times [28].

In terms of the quantitative content of flavonoids
and tannins, the aerial organs of the studied plant are
unequal, most of all these compounds accumulate in
the leaves and stems of the current year, and their
maximum content falls on the phases of the begin-
ning and mass ripening of fruits. In these terms it is
recommended to carry out the procurement of raw
materials (shoots of the current year) of Asian bur-
dock.

Conclusion

Based on the results obtained with respect to
quantitative determination of flavonoids and tanning
substances, the use of the extract derived from Ag-
rimonia asiatica plant raw materials for treatment
of the diseases such as inflammation, hepatitis and
wounds may be recommended.

Based on the obtained data for determining the
quantitative content of tannins, we can specifically
talk about the use of the studied plants in the treat-
ment of a number of diseases that require the pres-
ence of tannins as bactericidal, astringent, hemostat-
ic agents in the form of extracts.

The study of the dynamics of tannins and fla-
vonoids in the vegetative organs of Agrimonia asi-
atica makes it possible to recommend young shoots
12-15 cm long as a medicinal plant material.

Source of Financing

Financing has been granted by the Ministry
of Education and Science of the Republic of Ka-
zakhstan within the framework of the State Order
for implementation of the scientific project IRN
AR09562667 “Effectiveness of flavonoids and tan-
ning substances Agrimonia asiatica Juz. as a phar-
macological raw material of Kazakhstan.” Contract
No. 282/12/2 dated June 18, 2021.



A.N. Kaliyeva et al.

References

1. Antonova N.P., Kalinin A.M., Prokhvatilova S.S., Shefer E.P., Matveyenkova T.E. “Evaluation of the equivalence of the
methods of tanning substances determination used for medicinal plant raw materials analysis.” Statements of Scientific Center for
Expertise of Medical Applications 1, (2015): 11-15. (In Russian)

2. Siqueira C. F. Q., Cabral D. L. V., Sobrinho T. J. S., Amorim E. L., Melo J. G., Sousa Ara Th. A., Albuquerque U. P.
“Levels of Tannins and Flavonoids in Medicinal Plants: Evaluating Bioprospecting Strategies.” Evidence-Based Complementary
and Alternative Medicine 1, (2012): 7-11.

3. Edeoga H.O., Okwu D. E., Mbaebie B.O. “Phytochemical constituents of some Nigerian medicinal plants.” African Jour-
nal of Biotechnology 4, no.7 (2005): 685-688.

4. Ullah A., Munir S., Badshah S. L., Khan N., GhaniL., Poulson B. G., Emwas A., Jaremko M. “Important Flavonoids
and Their Role as a Therapeutic Agent.” Molecules 25, no. 22 (2020): 5243-5248.

5. Kumar Sh., Pandey A. K. “Chemistry and Biological Activities of Flavonoids: An Overview.” The Scientific World
Journall, (2013): 16-21.

6.  Bubenchikova V.N., Starchak Yu A. “Study of phenolic compounds of Thyme Cretaceus (Thymus cretaceus Clok. et
Schost.).” Series: Medicine. Pharmacy 22, no.117, (2011): 203-209.

7. Loépez-Lazaro M.Mini. “Distribution and biological activities of the flavonoid luteolin.” Rev Med Chem 9, no.1 (2009):
31-59. (In Russian)

8. Zakharova T.K., Surkova L.S., Demidchik I.G. “Determination of the content of tanning substances in wild plants.” Bo-
tanical research in Siberia, no. 17, (2009): 24 — 28. (In Russian)

9. Gordiyenko, A.D. “Antioxidant activity of phenols of vegetable origin in the in vitro system. Antioxidant activity of plant
phenols in the in vitro system.” Pharmac. Journal, no 6 (1995): 67-68. (In Russian)

10. Vakhrushev V.N. Production of tannin extracts. Moskva: Legromizdat, 1990. (In Russian)

11. Pereira A. V., Santana G. M., Gdis M. B., Gongales Sant’Ana D.M. “Tannins obtained from medicinal plants extracts
against pathogens: antimicrobial potential.” Formatex13, (2015): 228-235.

12. Pour L. M. Gh., Mirazi N., Moradkhani Sh., Rafieian-Kopaei M., Rahimi-Madiseh M. “A comprehensive review on
phytochemical, pharmacological and therapeutic properties of Agrimonia eupatoria.” Journal of Herbmed Pharmacology10, no.1
(2021):14-30.

13. Okamura H., Mimura A., Yakou Y. “Antioxidant activity of tannins and flavonoids in Eucalyptus rostrata.” Phytochemistry
33.1n0.3 (1993): 552-557.

14. Teodor E D., Ungureanu O, Gatea F., Radu G. L. “The Potential of Flavonoids and Tannins from Medicinal Plants as
Anticancer Agents.” Anti-Cancer Agents in Medicinal Chemistry 20, no. 18 (2020): 2216-2227.

15. Al-Snafi A.E. “The pharmacological and therapeutic importance of Agrimonia eupatoria — a review.” Asian J Pharm Sci
Technol. 5, (2015): 112—-117.

16. Ivanova D.G., Tasinov O., Vankova D., Kiselova-Kaneva Y. “Antioxidative potential of Agrimonia eupatoria L. “J Sci
Technol. 1. (2011): 20-24. (In Russian)

17. Jung M., Park M. “Acetylcholinesterase inhibition by flavonoids from Agrimonia pilosa.” Molecules 12, (2007): 2130-
2139.

18. Muruzovié M., Mladenovi¢ K.G., Stefanovi¢ 0.D., Vasi¢ S.M., Comié L.R. “Extracts of Agrimonia eupatoria L. as sourc-
es of biologically active compounds and evaluation of their antioxidant, antimicrobial, and antibiofilm activities.” J Food Drug Anal.
24, (2016): 539-547.

19. Chang, C., Yang M., Wen H., Chern J. “Estimation of total flavonoids content in propolis by two complementary colori-
metric methods.” J. Food Drug Anal.10. (2002): 176-182.

20. Ainsworth E.A., Gillespie K.M. “Estimation of total phenolic content and other oxidation substrates in plant tissues using
Folin-Ciocalteu reagent.” Nat Protoc. 2, no.4 (2007): 875-877.

21. Butsat S, Siriamornpun S. “Effect of solvent types and extraction times on phenolic and flavonoid contents and antioxidant
activity in leaf extracts of Amomum chinense C.” Int Food Res J. 23, no.1 (2016): 180-187.

22. State pharmacopoeia of the Russian Federation. Vol. XIII. T.3, Moskva. (2015). [in Russian]

23. State Pharmacopoeia of the Republic of Kazakhstan. Vol.1. Almaty: Publishing House “Zhibek Zholy”, (2008). 592 p. [in
Russian]

24. Cushinie T.P., Lamb A.J. “Recent advances in understanding the antibacterial properties of flavonoids.” Int J Antimicrob
Agents 38, no. 2 (2011): 99-107.

25.  Windsten P.C., Cruz C.D., Fletcher G.C., Pajak M.A., McGhie T.K. “Tannins and extracts of fruit byproducts: antibacte-
rial activity against foodborne bacteria and antioxidant capacity.” J Agric Food Chem. 62, no.111 (2014): 46-56.

26. Mazur L. V. “Fitokhimicheskiy sostav semeystva Asteraceae Dumort. Zapadnogo Zabaykal’ya.” Vestnik Buryatskogo
gosudarstvennogo universiteta. 4, no.1. (2015): 101-104. [in Russian]

27. Vagabova F.A., Musayev A.M., Alibegova A.N., Radzhabov G.K., Gasanov R.Z., Guseynova Z.A. Izucheniye summar-
nogo soderzhaniya flavonoidov i antioksidantnoy aktivnosti nadzemnoy chasti Satureja Subdentata Boiss., proizrastayushchey v
usloviyakh Dagestana. Fundamental’nyye issledovaniya Ne4, 2013. [in Russian]

28. Mirovich V. M., Fedoseyeva G. M., Bocharova G. I., Chepoguzova A. V. Dinamika soderzhaniya flavonoidov i dubil’nykh
veshchestv v nadzemnykh organakh rododendrona daurskogo // Acta Biomedica Scientifica, 2005. — Ne6(44). — S. 149—-152. [in Rus-
sian]

117



Study of tanning substances and flavanoids in the leaves of asian agrimony

Aemopnap mypansl monimemmep:

Kanuesa Anap Hypeativinosna — PhD, Kaszax yimmolk Kbl30ap nedazocukaivlk YHugepcumemi Ouono2us KagheopacvlHoly
Kayblmoacmuipulizan npogeccop m.a. (Aimamel, Kazaxcman,e-mail: anar.kaliyeva28@gmail.com)

Mamwvimosa Hypeyno Cabazbexosna (koppecnondenyus agmopwt) — PhD, on-Dapabu amvinoaevt Kazax ¥immuix ynueepcumenmi,
buomexuonous Kageopacvinvly ooyenm m.a. (Anmamel, Kazakcman, e-mail: mamytovanur@gmail.com)

Meoeyosa I'anus [[oicymakanosna — ayvli wmapyaubliblebl 2bliblMOapbiibly Kanouoamul, Kasax yimmulk Kui30ap neoaco2ukanvlx
YHUBepcumemi OUON02USL KApeOpacbiHbly KaybIMOacmulpblican npogeccopul (Ooyenm) (Animamol, Kazaxcman,e-mail:medeuova.
galiya96@gmail.com)

Caovixosa /lamesican Ooinxanxvizvl — PhD, Kazax ¥ammuik kui30ap nedazoeuxanvlk yrusepcumemi buonozus kagpeopacwinvly
aea oxvimyuwicol (Armamel, Kazaxcman, e-mail: Sadykovadameli7 7(@gmail.com)

Paxumosa 3auoa Cepurosna — Kazax Ynmmuix Kvizoap Iledacocuxanvix Yuusepcumemi buonoeus kagedpacvinvly masucmp,
aea oxvimywwicol. (Aimamol, Kazaxcman, e-mail: rahimova.z@qyzpu.edu.kz )

Information about authors:

Kaliyeva Anar Nurgaiypovna — PhD, Associate Professor of the Department of Biology of Kazakh National Women'’s Teacher
Training University. (Almaty, Kazakhstan, email: anar.kaliyeva28@gmail.com)

Mamytova Nurgul Sabazbekovna (author of correspondence) — PhD, Acting Associate Professor Acting Associate Professor of
the Department of Biotechnology, Al-Farabi Kazakh National University, (Almaty, Kazakhstan, email: mamytovanur@gmail.com

Medeuova Galiya Dzhumakanovna — Candidate of Agricultural Sciences, Associate Professor of the Department of Biology of
the Kazakh National Women's Teacher Training University (Almaty, Kazakhstan,email:medeuova.galiya96(@gmail.com )

Sadykova Damezhan Adilkhanovna — PhD, senior lecturer of the Department of Biology, Kazakh National Women's Teacher
Training University (Almaty, Kazakhstan, e-mail: Sadykovadameli77@gmail.com)

Rakhimova Zaida Serikovna — Master’s senior lecturer of the Department of BiologyKazakh National Women’s Teacher
Training University (Almaty, Kazakhstan, e-mail: rahimova.z@qyzpu.edu.kz )

118



