ISSN 2959-1864 (Online)
ISSN 2958-0536 (Print)
Volume 2, Number 1
December 2023

Acta Botanica
Caucasica




CONTENT

GURBANOV ELSHAD, IBRAHIMOV SHAHIN
VEGETATION CLASSIFICATION OF OIL-CONTAMINATED SOILS IN AZERBAUAN.......cocovviiiiiiiiiciiieccieee, 3

IBADULLAYEVA SAYYARA, SHIRALIYEVA GULNARA, MOVSUMOVA NURI
PROSPECTS OF USE OF USEFUL SPECIES OF THE FAMILY ROSACEAE JUSS. FOUND IN FOREST
AND SHRUB VEGETATION OF AZERBAIAN ...cooiiiiiiiiiieceee ittt e e s 9

YUSIF ABIYEV, MAGSUD GURBANOV, FARID SEYFULLAYEV
INTERCONNECTIONS OF CLIMATE, VEGETATION INDEX, AND TREE GROWTH: INSIGHTS
INTO SAMUR-YALAMA NATIONAL PARK, AZERBAIAN.........oiiiiiiiiiiiiii i 18

AYDIN ASKEROV, HUMIRA HUSEYNOVA, VAZEH BAKHSHIYEV
VEGETATION MAPPING IN THE TERRITORY OF THE REPUBLIC OF AZERBAIJAN
IS AN ACTUAL PROBLEM ...ttt ettt e et e e e e s s s an et e re e e e e s saaans 33

ABBASOV MEHRAIJ, BABAYEVA SEVDA, RUSTAMOV KHANBALA, RASULOVA LAMAN,

AHIMOVA OFELYA, MAMMADOVA AFAT, IZZATULLAYEVA VUSALA, HAJIYEV ELCHIN,

ALIYEV RAMIizZ, AKPAROV ZEYNAL

EXPLORING GENETIC DIVERSITY IN AZERBAIJANI BARLEY COLLECTION THROUGH

AMPLICON SEQUENCING ...eeiiiiiiiieee ittt e e s e e s smn e e e e s smee e e e s sneneeesananeeesanneeeeesannes 38

ALIYEVA SANAM, SULEYMANOV TAHIR, ALIYEV HUSEYN
INVESTIGATION OF THE PHENOLIC COMPOUNDS CONTENT OF THE RAW MATERIAL
OF MELISSA OFFICINALIS L. 1ottt st 45

AHMADOV ISMAT, HASANOVA FARIDE
CHLOROPHYLL DEGRADATION IN LEAVES OF NANOPARTICLES EXPOSED COTTON SEEDLINGS
UNDER DARK CONDITION ...uttiiiiiiiiiiiiiiiiiiiteee ettt e e a e e e e e s s s s aae e e e e e e e e seaas 50

NABIYEVA FATMAKHANUM, IBRAGIMOV ALIYAR

BIOMORPHOLOGICAL, BIOECOLOGICAL, USEFUL CHARACTERISTICS, EFFECTIVE

AND SUSTAINABLE USE OF TAXA OF THE SUBFAMILY CAESALPINIOIDEAE

IN THE FLORA OF AZERBAIAN ...ttt 59

GASANOVA GATIBA, ABDULLAYEV ABDIN, POLADOVA GULSHAN
STUDYING THE QUALITY INDICATORS OF COMPETITIVE VARIETY TESTING SAMPLES FROM
THE TERTER REGION ...ttt ettt ettt e e e st e et e e e s e s a e e e e e e e e s s e snnnrnnee e 67

MAMMADOV ZIYADDIN, ALIYEVA NAILA, SHAHBAZI NIGAR
EFFECT OF COMBINED SALT STRESS OF ALKALINE TYPE ON BiOLOGICAL iINDICATORS,
ANTIOXiDANT AND PROOXiDANT ENZYME SYSTEMS OF SOYBEAN SPROUTS ...veeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeens 72



Volume 2, No 1, 2023 pp.45-49

Acta Botanica Caucasica

INVESTIGATION OF THE PHENOLIC COMPOUNDS CONTENT OF THE RAW
MATERIAL OF MELISSA OFFICINALIS L.

Sanam Aliyeva?, Tahir Suleymanov?, Huseyn Aliyev?

123Azerbaijan Medical University, Department of Pharmaceutical Chemistry. Samad Vurghun,

Baku, Nasimi, AZ1022,

1 Correspondence: senemaliyeval979@gmail.com

DOI: 10.30546/abc.2023.2.1.51.
Article info: pp. 45-49

Received 25.07.2023; Received in revised form 25.10.2023; Accepted 28.11.2023

Abstract. The studies on the phytochemical and pharmacological study of M. officinalis raw mate-
rials are being conducted in different countries of the world. There are reports that M. officinalis
raw material is rich in flavonoid, terpenoid, phenolic acids, tannins and essential oils. The purpose
of the work is to study the phenol content of M. officinalis raw material from the flora of Azerbaijan.
Qualitative reactions and chromatographic studies confirm the presence of phenolic compounds in
raw materials. Thus, as a result of the study of the composition of phenolic compounds of M. offic-
inalis L. raw material from the flora of Azerbaijan by the high-performance liquid chromatography
method, 18 substances were determined and identified. The indicated substances were identified
for the first time in M. officinalis raw materials distributed in Azerbaijan.
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INTRODUCTION

Identification of raw materials rich in phe-
nol compounds from the flora of Azerbaijan
and creation of new medicines based on them
is one of the important problems facing phar-
maceutical science [Garibli et all.,, 2021]. One
such source of raw materials is M. officinalis L.,
a plant of the Lamiaceae family.

Currently the studies on the phytochemi-
cal and pharmacological study of M. officinalis
raw materials are being conducted in different
countries of the world. There are reports that
M. officinalis raw material is rich in flavonoid,
terpenoid, phenolic acids, tannins and essen-
tial oils [Gabriela Petrisor, et all., 2022]. Ros-
marinic acid, caffeic acid, protocatechinic acid,
guercetin, rhamnocitrin and luteolin substanc-
es were obtained from polyphenol compounds
from plant raw materials and identified with
the help of chromatographic and spectroscopic
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methods. In addition to polyphenol compounds,
monoterpenes, sesquiterpenes and triterpene
terpenoids, as well as essential oils, were iden-
tified in the raw material [Nevena Draginic et
all., 2021].

There is a lot of information about the me-
dicinal lemon balm plant having high antioxi-
dant activity. It is shown that the antioxidant
activity of the plant is related to the flavonoids,
phenolic compounds, and organic acids in the
raw materials. The fact that the plant has high
antioxidant activity creates a basis for its effec-
tiveness in the treatment of diseases related to
oxidative stress [Sepide Miraj et al ., 2017].

In general, M. officinalis raw materials are
widely used in traditional medicine in Europe-
an countries, Mediterranean coast and Middle
Eastern countries in the treatment and pre-
vention of various diseases. The extract of the
plant and the complex of biologically active
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substances have anxiolytic, antiviral and anti-
spasmodic activity, as well as cognitive func-
tions and memory strengthening properties
[Shakeri et all., 2016].

According to clinical studies, it was found
that depression, stress and sleep disorders de-
crease in patients who take M. officinalis for 8
weeks [Haybar et al ., 2018]. As a result of the
study of the antiviral properties of M. officinalis
raw materials, it was found that the plant has
activity against Herpes simplex virus, Severe
acute respiratory syndrome coronavirus 2 and
Herman immunodeficiency virus components
[Behzadi et al., 2023]. It was determined that
M. officinalis raw material plays an imperative
role in acute menopausal syndrome diseases
[Kargozar et all., 2017]. M. officinalis raw mate-
rial has been found to have an effective effect
on anxiety and depression [Ghazizadeh et all .,
2021].

Thus, M. officinalis raw materials are used in
different countries of the world as antiviral, an-
tidepressant, anxiolytic, anti-stress, in diseases
accompanied by acute menopausal syndrome,
etc. it is applied. It should be noted that all
medicinal preparations and food supplements
with biological activity produced on the basis of
M. officinalis are brought to our Republic from
foreign countries. Therefore, the pharmaco-
chemical study of M. officinalis raw material,
which is widespread in the flora of the country,
is relevant.

MATERIALS AND METHODS

The goal of this research is to study the phe-
nol content of M. officinalis raw material from
the flora of Azerbaijan.

Raw material of M. officinalis used for re-
search was supplied in 2022 from the territory
of Astara region during the flowering phase of
the plant.

The methods of extraction and alternate
fractionation were used to obtain the aggre-
gate of phenolic compounds from raw materi-
als. 80% ethyl alcohol and methanol solutions
were used for extraction.

Characteristic qualitative reactions and
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chromatographic methods were used to deter-
mine phenolic compounds, including couma-
rins, flavonoids, oxycinnamic acids in raw mate-
rials. Benzene-ethyl acetate-acetic acid (5:5:1),
15% acetic acid, chloroform-methanol (9:1-1:9)
systems were used as the chromatographic
system.

The constituent components of phenolic
compounds were studied by high-performance
chromatography method [Suleymanov & Pasha-
yeva, 2018]. For this purpose, a chromatograph
with Agilent Technologies 1200 brand, G-1316
A column and Agilent chemistation software
was used. HPLC grade methanol, acetonitrile,
orthophosphoric acid and water solvents were
used for chromatography.

Chromatographic conditions: C-18 brand
(Discovery), 4.6x250 nm size chromatographic
column;

Mobile phase: acetonitrile-water-ortho-
phosphoric acid (40:60:0.5);

Speed of mobile phase - 0.9 ml/minute;

The temperature of the thermostat is 25°C;

The injection volume of the studied sample
is 3 ul;

Analysis time - 50 minutes
RESULTS AND DiSCUSSION

Specific qualitative reactions (10% sodium
hydroxide solution, cyanide test, boron-lime
reaction, 2% solution of aluminum chloride,
etc.) to determine the presence of phenol com-
pounds, including oxycinnamic acids, couma-
rins and flavonoids in M. officinalis raw mate-
rials has been used. Qualitative reactions and
chromatographic studies confirm the presence
of phenolic compounds in raw materials.

The total amount of phenolic compounds
from M. officinalis raw material was obtained
by extraction method. Grade brand methanol
solvent was used for this. The obtained metha-
nol extract was combined and turned into a dry
residue. The sample solutions prepared from
the obtained dry residue were injected into a
high-performance liquid chromatograph in a
volume of 3 pul.

Gallic acid, pyrohallol, cyanidin-3-glucoside,
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chlorogenic acid, benzoic acid, catechin, epi-
catechin, caffeic acid, vitexin, hesperidin, na-
ringenin, taxifolin, rosmarinic acid, myricetin,
luteolin, quercetin, apigenin, isoramnetin and
etc. standard samples were used.

The peak areas of the phenolic compounds
in the analyzed raw material sample and their
retention periods were studied in a compara-
tive manner with the calibration indicators of
the standard samples and the data of the spec-
tra library, and the substances were identified.

The method of performing measurements
in a high-performance liquid chromatograph
reflects the separation of the substances con-
tained in the studied sample solution into indi-
vidual components, and then determining their
concentration.

The high-performance liquid chromatogra-
phy method is based on the chromatographic
separation of phenolic compounds into their in-
dividual constituents on a C-18 column and the
recording of chromatograms at the appropriate
wavelength on a diode-matrix ultraviolet detec-
tor. Coumarins and flavonoids, as well as oxycin-
namic acids, are identified both by the retention
time of the peaks and by the characteristic of
the spectrum of the investigated substance. In
order to identify the substances separated from
the phenolic compounds, the relative retention
time of the sample peak in the chromatogram
was compared with the relative retention time
of the standard sample solution. The results of
the chromatographic analysis are given in figure
1 and table 1.

Sample Chromatogram
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Figure 1. Chromatogram of methanol extract of M. officinalis L. raw material.

As a result of research using high-perfor-
mance liquid chromatography, 18 substances
belonging to the group of phenolic compounds
were found in lemon balm. As a result of com-
paring the peak areas of the detected substanc-
es with the peak areas of the standard samples,
the substances were identified as quercetin,
sinic acid, rosmarinic acid, ferulic acid, taxifolin,
coumaric acid, naringin, syringic acid, vanillic
acid, epicatechin, catechin, benzoic acid, peoni-
din-3-glucoside, cerasiamine chloride, fumaric

-

acid, and quinic acid.

The amount of substances is calculated and
determined based on the calibration character-
istics, as well as the dependence of the peak
area in the chromatogram on the concentration
of the corresponding substances in the sample
solution. The amount of individual substances
in the total of phenolic compounds was calcu-
lated based on the weight of raw materials and
the final volume of the sample (Table 1).
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Table 1.
Results on quantification of phenolic compounds in M. officinalis L. raw material.
Quantitation Results
Compound RT Response Conc
Quinic Acid 2,332 80714 31049,1190
Fumaric Acid 3,858 8761 5231,9451
Keracyanin Chloride 10,400 27 8,1450
Cyanidin-3-o-glucoside 10,401 52073 5254,2023
Chlorogenic Acid 10,708 133493 5070,7861
Peonidin-3-o-glucoside 10,923 1899 379,7892
4-0OH-Benzoic Acid 11,138 3447 114,7593
Catechin 11,305 5656 606,3201
Epicatechin 11,305 6688 543,7056
Vanillic Acid 11,499 51 41,6823
Syringic Acid 11,555 87 88,8841
Naringin 11,938 961 53,2220
p-Coumaric Acid 12,211 4953 60,8696
Taxifolin 12,377 15148 202,6475
Ferulic Acid 12,397 639 106,1832
Rosmarinic Acid 12,462 5886 1461,1454
Sinapic Acid 12,469 178 31,0028
Quercetin 13,393 50605 1519,9404
CONCLUSION identified for the first time in M. officinalis raw

Thus, as a result of the study of the com-
position of phenolic compounds of M. officina-
lis L. raw material from the flora of Azerbaijan

materials distributed in Azerbaijan. The fact
that the composition of the raw material is rich
in phenolic compounds creates a basis for ex-

by the high-performance liquid chromatogra- tensive pharmacochemical research.
phy method, 18 substances were determined

and identified. The indicated substances were
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