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olyphenolic compounds are
found in many plants, most
often tannins, humic acids,
melanins and flavonoids. In
medicine, certain medicinal
plants are used, which have a
high content of polyphenolic
compounds [1]. Most often, it
is tannins, flavonoids. Be-
cause they have astringent,
anti-inflammatory, anti-ede-
matous, antihistamine and
antimicrobial action [2]. Mod-
ern problems of constant
stress and emotional over-
load have led scientists to
search for safe plant-derived
adaptogens [3]. As it turned
out, polyphenolic compounds

have the following properties.
It is known that polyphenolic
compounds are very neces-
sary for humans and animals,
as they also have pronounced
antioxidant properties and
others. Nevertheless, living
organisms cannot synthesize
this type of compounds on
their own. Therefore, the main
source of income is plant
food [4]. All the above-de-
scribed properties of poly -
phenolic compounds explain
why the interest in their re-
search and finding in plant
raw materials does not disap-
pear [5]. Plant extracts, which
have a high content of
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Мета: дати оцінку можливості викорис -
тання деяких лікарських рослин з вміс -
том поліфенольних сполук (танінів та
галової кислоти) у лікарській справі.
Матеріали та методи. Для визначення
кількості поліфенольних сполук викори-
стовується метод спектрофотометрії з
реактивом Фоліна-Чокальтеу. За стан-
дартну пробу обрано розчин галової 
кислоти. Об’єктами дослідження були
сухі екземпляри рослин: кора дуба (quer-
cus cortex), кореневища гірчаку зміїного
(bistortae rhizomata), галли листя дуба
(gallae turcicae), кореневища перстачу
прямостоячого (tormentillae rhizomata). 
З цієї сухої сировини виготовляються
експериментальні зразки у вигляді 
водних та спиртових екстрактів.
Результати. Дослідження виявили, що
всі обрані рослини мають достатній вміст

танінів для підтвердження їхньої ліку-
вальної здатності. Найбільша кількість
виявилася у галах листя дуба. Спиртові
екстракти вилучали поліфенольні спо-
луки із рослинної сировини краще, ніж
водні. На точність результатів впливають
якість подрібнення сировини, час 
витримки екстрактів, концентрація 
екстрагенту. Рекомендовано водні 
витяжки використовувати як лікувальні
препарати для тих, кому протипоказані
спиртові екстракти.
Висновки. Досліджені сухі екземпляри
рослин (кора дуба (quercus cortex), коре-
невища гірчаку зміїного (bistortae rhi-
zomata), гали листя дуба (gallae turcicae),
кореневища перстачу прямостоячого
(tormentillae rhizomata) містять поліфе-
нольні сполуки (танін та галову кислоту) у
достатній кількості для забезпечення лі-
карського ефекту. Показано, що екстрак-
ція поліфенольних сполук з рослинної
сировини з використанням спиртових
розчинів є більш ефективною, ніж водні
витяжки. Рекомендовано використову-
вати рослинні продукти з дубильними
речовинами у лікарській практиці.

Ключові слова: поліфенольні сполуки,
спектрофотометрія, метод 
Фоліна-Чокальтеу, екстракція, 
дубильні речовини.
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polyphenolic compounds, are
widely used not only as bio-
logically active additives, but
also as medicinal drugs in
medicine. Therefore, studies
are being conducted to de-
tect these compounds in var-
ious plants [6].

Simple, reliable, highly sen-
sitive and accurate calcula-
tion methods are needed to
quantify these substances
[7]. These include colorimet-
ric (spectrophotometric) me -
thod using Folin-Ciocalteu
reagent containing phospho-
rmolybdenum heteropoly-
acids [8, 9]. Phenolic com -
pounds in an alkaline environ-
ment reduce these acids. The
reduction product is molyb-
denum blue or heteropolysin,
which is a complex blue com-
pound. The brightness and
intensity of the color depends
on the amount of polypheno-
lic compounds in the test
samples [10].

Objective. Assess the pos-
sibility of using some medici-
nal plants containing po -
lyphenolic compounds (tan-
nins and gallic acid) in medi-
cine.

Experimental Details. This
research measures the con-
tent of polyphenolic com-
pounds, which include both
tannins and gallic acid, to
compare the best-selected
medicinal properties in me-
dicinal plants. These medici-
nal plants are the most
accessible and grow in our re-
gion.

Materials and Methods.
The Folin-Ciocalteu method-
was used to determine the
amount of polyphenolic com-
pounds [11, 12]. Measure-
ments were performed using
a spectrophotometer. A solu-
tion of gallic acid was taken
as a standard sample. The
objects of the study were dry
specimens of plants: Oak
bark( quercus cortex), Rhi-
zomes of Bistorta officinalis
(bistortae rhizomata), galls of
oak leaves (gallae turcicae),
Rhizomes of Potentilla erecta
(tormentillae rhizomata).
Aqueous and alcoholic ex-
tracts were made from this

dry raw material. These solu-
tions were used as experi-
mental samples.

For the experiment, ac-
cording to the method of ex-
ecution, 0.2 cm3 of the ob-
tained aqueous extracts and
alcohol extracts were taken
from the studied plant sam-
ples. This volume was trans-
ferred to a 25 cm3 volumetric
flask. A 2 cm3 Folin-Ciocalteu
reagent was added to the
same flask. After a few min-
utes, 7.5% sodium hydrocar-
bonate solution was added
and adjusted to the mark with
water. Optical density meas-
urements were performed
after 40 minutes on a spec-
trophotometer using a light
filter with a wavelength of 745
nm, in cuvettes with an ab-
sorbing light layer thickness
of 10 mm. As a reference so-
lution, a standard sample of
gallic acid was used, which
was prepared in the same way
as the test solution. Calcula-
tions were performed accord-
ing to formula (1) to de-
termine the percentage of
total polyphenolic com-
pounds, based on gallic acid.

D1 – optical density of the test
solution; D0 – optical density
of the gallic acid comparison
solution; C – concentration of
the comparison solution of
gallic acid, g/ml (0.4х10-3); m
– sample of raw materials, g;
Vtotal – total extract volume,
ml; V – volume taken for de-
termination, ml; W – weight
loss during drying of raw ma-
terials, %.

Results and Discussion.
To conduct research, a num-
ber of extractants were made
from the studied raw materi-
als. Extraction was performed
with 70% alcohol solution. For
extraction used dried, cru-
shed, ground in a mortar and
sifted vegetable raw materi-
als. The samples were filled
with alcohol and kept for 45
minutes at a temperature of
450C. Then the settled liquid
was drained and centrifuged

for 2 minutes at a speed of
16000 rpm. Liquid separated
by centrifugation was used
for the studies.

Crushed and sifted raw ma-
terials were selected for the
production of water extract.
The appropriate amount of
raw material was transferred
into a flask, filled with hot
water. The flask with the mix-
ture was then heated in a
water bath under reflux for 30
minutes, stirring occasionally.
The cooled water extracts
were filtered, mixed, and
brought to the mark with
water if necessary.

Prepared samples of me-
dicinal plants were tested for
polyphenolic compounds.
Their presence was deter-
mined by interaction with a
solution of iron (III) ammo-
nium sulfate. The color of dif-
ferent intensities from blue to
green indicated the presence
of this type of compounds in
the samples. Solutions of
Galls of oak leaves and Rhi-
zomes of Bistorta officinalis
were blue, indicating a pre-
dominance of hydrolyzed tan-
nins of polyphenolic nature.
For Oak bark and Rhizomes
of Potentilla erecta, the solu-
tions with these samples gave
a green color, indicating a
predominant amount of con-
densed tannins. After identifi-
cation of polyphenolic com-
pounds, optical density was
taken from all samples. The
formula calculates the per-
centage of total polyphenolic
compounds, based on gallic
acid.

According to figura 1, it can
be seen that the samples ex-
tracted with water have the
highest content of polyphe-
nolic compounds in Galls of
oak leaves, followed by Rhi-
zomes of Bistorta officinalis,
Penultimate place in Oak bark
and the lowest percentage of
Rhizomes of Potentilla erecta.

Alcohol extracts of the stud-
ied samples of medicinal
plants have slightly higher
rates. But the percentage has
the same sequence as for
aqueous extracts.Three dif-
ferent concentrations of et-
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hanol were used. This is nec-
essary to determine which
ethyl alcohol solution best ex-
tracts polyphenolic com-
pounds from plants.

Extracts of medicinal plants
were made from 50%, 70%
and 96% ethanol solutions.
Then, the optical density of all
samples was measured and
the percentage of polyphe-
nols was calculated accord-
ing to formula 1. Detailed
information on the results is
given in table.

According to the obtained
data, it was found that the
best extraction results have
50% and 70% ethanol solu-
tions. Their meanings are very
close. However, the best ex-
traction is 70% ethanol solu-
tion. For the convenience of
further manipulations, the av-
erage result is calculated,
which is also shown in table. 

Therefore, the highest con-
tent of polyphenolic com-
pounds was found in 70%
alcohol solution Galls of oak
leaves (gallae turcicae).

Generalized concentra-
tion values are the average
value calculated for each
sample. The average per-
centage of polyphenolic
compounds in the samples
is shown in Figura 2.

In order to compare the
quantitative content of po-
lyphenols in aqueous and al-
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coholic samples, it is ap-
propriate to look at Figura 3,
which shows in detail the dif-
ference between them.

Comparing the obtained
data, it can be said that alco-
hol extracts extracted poly-
phenolic compounds from
plant raw materials better
than aqueous ones, but the
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Objective. Assess the possibility of using
some medicinal plants containing polyphe-
nolic compounds (tannins and gallic acid)
in medicine.
Materials and methods. The Folin-Ciocal-
teu reagent spectrophotometry method is
used to determine the amount of polyphe-
nolic compounds. The gallic acid solution
was selected as the standard sample. The
objects of the study were dry specimens of
plants: Oak Bark (quercus cortex), Rhi-
zomes of Bistorta officinalis (bistortae rhi-
zomata), Galls of Oak leaves (gallae
turcicae), Rhizomes of Potentilla erecta (tor-
mentillae rhizomata). Experimental samples
in the form of aqueous and alcoholic ex-
tracts are made from this dry raw material.

Results. Studies have shown that all se-
lected plants have sufficient tannin content
to confirm their healing properties. The
largest number was found in the galls of
oak leaves. Alcohol extracts extracted
polyphenolic compounds from plant raw
materials better than aqueous ones, but the
difference is relatively small. Therefore,
aqueous extracts can be used as therapeu-
tic drugs for those who are contraindicated
alcohol extracts.
Conclusions. The studied dry specimens
of plants (oak bark (quercus cortex), rhi-
zomes of snake mustard (bistortae rhi-
zomata), galls of oak leaves (gallae
turcicae), rhizomes of erect cinquefoil (tor-
mentillae rhizomata) contain polyphenolic
compounds (tannin and gallic acid) in suffi-
cient quantities to provide medicinal effect.
It has been shown that the extraction of
polyphenolic compounds from plant mate-
rials using alcohol solutions is more effi-
cient than aqueous extracts. It is
recommended to use herbal products with
tannins in medicinal practice.

Keywords: polyphenolic 
compounds, spectrophotometry, 
Folin–Ciocalteu method, extraction,
tannins.

Figura 1
The percentage of polyphenolic compounds 

in the test aqueous extracts
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difference is relatively small.
Therefore, aqueous extracts
can be used as therapeutic
drugs for those who are con-
traindicated alcohol extracts.

Conclusion. Thus, study-
ing four species of medicinal
plants that contain polyphe-
nolic compounds. It was
found that the largest number

of tannins and their deriva-
tives have Galls of oak leaves
(gallae turcicae). Aqueous
solution of Galls of oak leaves
(gallae turcicae) contains
30,5% of polyphenolic com-
pounds, and alcohol extract
(average value) – 37,1%.
Their value is quite high com-
pared to other studied sam-

ples. Nevertheless, all plant
extracts have a sufficiently
high content of polyphenolic
compounds, which confirms
their claimed medicinal prop-
erties. The correctness of the
experiment is affected by the
quality of grinding and the
exact holding time of the
samples for extraction. In the
course of experimental stud-
ies, it was found that the con-
centration of the alcohol
solution is also important for
the completeness of the ex-
traction of polyphenolic com-
pounds. It was considered
that 70% ethanol solution is
better than 50% and 96% so-
lutions extract tannins from
plants. The lowest percent-
age of extraction were sam-
ples with an alcohol content
of 96%. Therefore, taking into
account the concentration of
ethanol is a necessary condi-
tion for obtaining a solution
with a high content of po-
lyphenolic compounds. Alco-
hol and aqueous extracts of
plants did not have a signifi-
cant difference in the quanti-
tative content of the studied
compounds. Consequently,
the use of both types of ex-
tracts is appropriate for appli-
cation in the pharmaceutical
and medical fields.
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Table
The influence of alcohol extractant concentration 

on completeness of polyphenolic compounds extraction

Figura 3
The influence of the nature of the extractant 

on the completeness of the extraction of 
polyphenolic compounds

Figura 2
The percentage of polyphenolic compounds 

in the test alcohol extracts

C2H5OH 
(%)

Аmount of polyphenolic compounds (%)

Oak 
bark 

(quercus
cortex)

Rhizomes of Bis-
torta officinalis

(bistortae 
rhizo-mata)

Galls of oak
leaves 
(gallae 

turcicae)

Rhizomes of
Potentilla erecta

(tormentillae
rhizomata)

50 14,85 19,72 36,81 11,32
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96 13,32 18.75 55,12 9,87
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