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Herbal content analysis of ethanol extract of aerial part of Berberis vulgaris plant originating

from Artvin (Tiirkiye)

Artvin (Tiirkiye) kékenli Berberis vulgaris bitkisinin toprak iistii kisminin etanol ekstraktinin bitkisel icerik analizi

Seda ASKIN**'"', Handan UGUZ??

Hakan ASKIN3

, Benay EMINAGAOGLU*'™, Yiiksel KARATAS®'™, Yusuf KAYA*"', Bilal YILMAZ®

1 Atatiirk Universitesi, Saglik Hizmetleri Meslek Yiiksek Okulu, Tibbi Hizmetler ve Teknikler B6limdi, Erzurum, Tiirkiye
2 Atatiirk Universitesi, Ziraat Fakiltesi, Tarla Bitkileri B&liimi, Tarla Bitkileri Anabilim Dali, Erzurum, Tiirkiye

3 Atatiirk Universitesi, Fen Fakiiltesi, Molekiiler Biyoloji ve Genetik B&liim{i, Erzurum, Tiirkiye

4 Atatiirk Universitesi, Fen Fakdiltesi, Biyoloji B&limii, Erzurum, Tiirkiye
5 Atatiirk Universitesi, Eczacilik Fakdiltesi, Erzurum, Tiirkiye

Eser Bilgisi /Article Info
Arastirma makalesi/Research article
DOI: 10.17474/artvinofd.1642057

Sorumlu yazar/Corresponding author
Seda ASKIN
e-mail: seda.askin09@gmail.com

Gelis tarihi / Received

18.02.2025

Diizeltme tarihi / Received in revised form
06.04.2025

Kabul Tarihi/Accepted

08.04.2025

Elektronik erisim /Online available
15.05.2025

Keywords:

Berberis vulgaris

Gas Chromatography
Mass Spectroscopy
Ethanol extraction
Anahtar kelimeler:
Berberis vulgaris

Gaz Kromatografisi
Kitle Spektroskopisi
Etanol ekstraksiyonu

Abstract

Since ancient times, people have used plants in various areas such as nutrition, treatment and
industrial purposes. Plants consist of various bioactive compounds and secondary metabolites. These
compounds and metabolites are effectively used for various purposes in the pharmaceutical and
biotechnological industry. Tirkiye has a large number of plant flora that can be used as active
pharmaceutical ingredients in terms of plant diversity. One of these plants, Berberis vulgaris, is a
thorny shrub belonging to the Berberidaceae family that sheds its leaves in winter. The chemical
composition of Berberis vulgaris is susceptible to considerable variation, contingent upon divergent
ecological factors. Consequently, this study was conducted to ascertain the bioactive compounds
present in the ethanol extract obtained from the aboveground (leaf and branch) parts of the Berberis
vulgaris plant, which is known to be cultivated in the Savsat district of Artvin province, Tiirkiye. As a
first step to carry out the analysis, ethanol extraction of B. vulgaris leaves and branches was carried
out using the maceration method. Gas chromatography-mass spectrometry was used to determine
the chemical constituents of B. vulgaris, and 7 compounds were identified in the leaf and 9 compounds
in the branch. Octatriacontyl pentafluoropropionate was determined as 59.026% and 41.406% in both
extracts, respectively. Other compounds determined in the leaf ethanol extract were
9-octadecenamide (19.639%), heptacosane (6.582%), a-tocopherol (6.344%), diisooctyl phthalate
(3.166%), phytol (2.960%), tetraethyl silicate (2.127%); Other compounds determined in the branch
ethanol extract were erucamide (27.679%), diisooctyl phthalate (10.174%), 2-hexadecanol (4.527%),
8-octadecenal (4.243%), hexa-t-butyl selenatrisiletane (3.786%), tetraethyl silicate (3.982%),
hexadecanoic acid ethyl ester (1.617%), oleic acid, 3-(octadecyloxy)propyl ester (2.585%).

Ozet

insanlar eski caglardan beri bitkileri beslenme, tedavi ve endiistriyel amaglar gibi cesitli alanlarda
kullanmislardir. Bitkiler gesitli biyoaktif bilesiklerden ve ikincil metabolitlerden olusur. Bu bilesikler ve
metabolitler, ila¢ ve biyoteknoloji endustrisinde gesitli amaglarla etkin bir sekilde kullaniimaktadir.
Turkiye, bitki cesitliligi acisindan ilag etken maddesi olarak kullanilabilecek ¢ok sayida bitki florasina
sahiptir. Bu bitkilerden biri olan Berberis vulgaris, kisin yapraklarini déken Berberidaceae ailesine ait
dikenli bir galidir. Berberis vulgaris'in kimyasal icerigi farkl ekolojik kosullarina gére biyik olglide
degisebilir. Bu nedenle, bu ¢alisma Tirkiye'nin Artvin ili Savsat ilgesinde yetistigi bilinen Berberis
vulgaris bitkisinin toprak Ustt (yaprak ve dal) kisimlarindan elde edilen etanol ekstraktindaki biyoaktif
bilesiklerin belirlenmesi amaciyla gergeklestirilmistir. Analizin gergeklestirilmesi igin ilk adim olarak,
B. vulgaris yaprak ve dal etanol ekstraksiyonu maserasyon yontemi kullanilarak gergeklestirildi.
B. vulgaris bitkisinin kimyasal bilesenlerinin belirlenmesi igin Gaz Kromatografisi Kitle Spektroskopisi
yontemi kullanilmis ve vyaprakta 7, dalda ise 9 bilesik tanimlanmigtir. Oktatriakontil
pentafloropropionat her iki 6zitte sirasiyla %59.026 ve %41.406 olarak belirlendi. Yaprak etanol
ekstraktinda belirlenen diger bilesikler 9-oktadekenamid (%19.639), heptakosan (%6.582), a-tokoferol
(%6.344), diizooktil ftalat (%3.166), fitol (%2.960), tetraetil silikat (%2.127) iken; Dal etanol
ekstraktinda belirlenen diger bilesiklerde; erukamid (%27.679), diizooktil ftalat (%10.174),
2-hekzadekanol (%4.527), 8-oktadekenal (%4.243), hekza-t-bitil selenatrisiletan (%3.786), tetraetil
silikat (%3.982), hekzadekanoik asit etil ester (%1.617), oleik asit, 3-(oktadesiloksi)propil ester
(%2.585) idi.
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GIRIS

Medicinal plants have been known among different
civilizations for thousands of years and have been used in
traditional medicine (especially for the treatment and
prevention of chronic diseases) and as supplementary
food in most countries since the existence of humanity
(Bahmani et al. 2014, Karakose et al. 2019, Sen et al.
2022).

In recent years and despite the emergence of synthetic
drugs, medicinal plants continue to be used in many
countries due to their safe use, effectiveness, cultural
acceptance and fewer side effects than synthetic drugs
(Calixto 2000). Turkiye is considered one of the most
important regions in terms of global genetic diversity
(Karahan et al. 2020). The main reasons for this are its
geographical location, topography and microclimate
(Karakose 2022). Moreover, there are approximately
11.707 plant taxa, 3.649 of them are endemic, which is
31.82% (Suzen and Atamov 2022).

Berberis L. is an important plant genus belonging to the
family Berberidaceae, with about 500 plant taxa
worldwide (Figure 1). It has important potential
applications in the food and pharmaceutical industries
(Salehi et al. 2019). Berberis spp. are native to central and
southern Europe, Asia (including Iran and northern
Pakistan), and the northeastern United States. B. vulgaris
(L.), known as European barberry, common barberry, has
a very important role in herbal medicine; its different
parts (fruits, leaves, roots, stem, branches, trunk/root
bark) have been used in traditional medicine for over
2500 years (Ivan et al. 2024). Different parts of B. vulgaris
are used in traditional medicine to treat various diseases
such as cough, inflammations, fever, hyperglycemia,
choleretic, hyperlipidemia, liver disease, depression,
uterine bleeding etc.),

bleeding (abnormal

gastrointestinal system and antidiarrheal (Arayne et al.
2007, Imamshahidi and Hosseinzadeh 2008, JavadiFar
and Farhadi 2008, Abd ElI-Wahab et al. 2013).

B. wvulgaris contains isoquinoline alkaloids such as

berberine; acanthine, bargustanine (Gorval and
Grishkovets 1999). It also includes secondary metabolites
such as berbamine, berlambine, palmatine and
asculetine, ascorbic acid, caffeic acid, pectin and tannin

(Amin et al. 1969, Imanshahidi and Hosseinzadeh 2008).

Oxidative stress occurs as a result of the disruption of the
balance between the antioxidant defense system and
free radicals (non-free radical species such as superoxide
anion radicals (Oze-), singlet oxygen ('0,), hydroxyl
radicals (OHe), and hydrogen peroxide (H.0>)) and leads
to serious health problems by causing tissue damage
(Uguz et al. 2022). Additionally, internal and external
factors such as increased glucose levels and UV in the
organism also contribute to reactive oxygen production
(ROS) (Juan et al. 2021). Polyphenols have important
properties such as forming stable chemical complexes by
donating hydrogen and neutralizing free radicals by
inhibiting enzymes involved in ROS formation, as well as
their ability to chelate metals that cause oxidative stress
(Demir et al. 2019, Parcheta et al. 2021). This
phytochemical profile, which is used very effectively in
traditional medicine and is also found in B. vulgaris, has
been supported by many studies as having antioxidant
(Shidfar et al. 2012), acne vulgaris (Fouladi 2012),
antidiabetic (Moazezi and Qujeq 2014), dyslipidemic
(Derosa et al. 2013), antibacterial (Behravan et al. 2019)
properties. Therefore, it has been sufficiently
demonstrated that polyphenols control a large number of
systems that are beneficial to health.
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Figure 1. Aerial parts of Berberis vulgaris

To extract the chemical content in dried Berberis vulgaris
aerial organs, solvent-related technique was performed
for this study. In this case, ethanol was used as the solvent
and GC-MS method was used to characterize the
chemical components.

MATERIAL AND METHOD
Material

The aboveground parts of the cranberries to be used for
analysis were obtained from Savsat district of Artvin
(Tarkiye) in august (2023). The location of the plant is
40.28300°N 42.38892°E. Plant samples were collected by
Benay Eminagaoglu and identified by Yusuf Kaya, faculty
member of the Biology Department of Atatirk
University's Faculty of Science.

Method

Preparation of Ethanol Extract of the Aerial Part of
B. vulgaris for Analysis

The leaves and branch of B. vulgaris were separated and
then washed with distilled water. Then, they were dried
separately by spreading them as a thin layer of blotting
paper at room temperature without being exposed to
direct sunlight. Most of the studies were carried out in the
Molecular Biology and Genetics and Organic Chemistry
Laboratories of Atatiirk University, Faculty of Science.

Ethanol Extract of Aerial Part of B. vulgaris Plant

B. vulgaris plant was dried at room temperature and
turned into powder. 100 g of powdered plant material
was taken and 1000 ml of ethanol (C;HsOH) was added
and left to stir for 72 hours at room temperature (25 °C)
with a standard heated magnetic stirrer. After the
maceration process, the pulp part (waste plant material)
in the glass bottle was taken with the help of filter paper
and the liquid part was taken into Erlenmeyer. The
ethanol in the remaining liquid extract was removed with
an evaporator device at 50°C and 155 rpm. This process
was repeated 4 times for the pulp part (Adiguzel et al.
2009, Efe et al. 2021, Aktas et al. 2022, Palabiyik et al.
2024).

Gas Chromatography-Mass Spectroscopy (GC-MS)
Analysis

The chemical composition of B. vulgaris aerial extracts in
ethanol was determined using the GC-MS method at
Atatirk University, Faculty of Pharmacy.
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GC-MS System and Chromatographic Conditions

(GC-MS)
analysis was performed using an Agilent 7820A gas

Gas chromatography-mass spectrometry
chromatography system, integrated with a 7673 series
autosampler, Chemstation software, and a 5977 70 series
mass selective detector. The separation process utilized
an HP-5 MS column (30 m x 0.25 mm I.D., USA) with a film
thickness of 0.25 um. The inlet and transfer line
temperatures were set at 250°C and 300°C, respectively.
The injection parameters were configured as follows: a 1
uL splitless injection mode, helium as the carrier gas with
a flow rate of 1 mL/min, and an ionization energy of 70 eV
(Mawlid et al. 2023, Rutkowska Discussion 2023).

During the GC-MS procedure, a
temperature gradient was applied. Initially, the

programmed

temperature was increased by 50°C for one minute,
followed by a ramp of 20°C per minute up to 100°C, then
10°C per minute up to 180°C, and finally 5°C per minute
for an additional minute. The extract’s chromatographic
peaks and mass spectra were identified by comparing
them with reference standard substances.

Identification of Components

In the 2005 version of the National Institute of Standards
and Technology (NIST) Library, specifically within the
Turbomass 5.2 software, the obscure segment’s range
was analyzed in comparison to the stored reference
section. By evaluating the direct Kovats retention index

alongside mass spectra data from the MS library,
individual components were effectively distinguished.
The NIST database, which contains over 62.000 records,
facilitated insights into the GC-MS mass range. The
relative concentration of each component was
determined by assessing its peak area in proportion to the
overall detected areas. This analysis helped identify the
test materials, revealing their respective names,
molecular weights, and structural compositions.

RESULTS

During the extraction process, the chemical composition
of the materials obtained from different parts of the plant
(tissues and organs) varies (Doughari et al. 2012) This
difference is related to physiological processes such as
the synthesis, storage and transportation of primary and
secondary metabolites in plants (Wink 2010). The
variation in chemical content is not only due to the plant
material used; the preferred solvent and the method
applied during the extraction process can also affect this
change. Plants contain various bioactive components that
shape their biological activities (Alawode et al. 2021).

GC-MS analysis was performed to determine the chemical
content of ethanol extraction of B. vulgaris leaf (E-BVL)
and branch (E-BVB). As a result of the analysis, 7
compounds were identified in E-BVL and 9 compounds in
E-BVB. These are shown in Table 1 and Table 2.

Table 1. Chemical composition of compounds identified in E-BVL extract

Peak Retention time (min.) % of total Compound Molecular formula
1 5.302 2.127 Tetraethyl silicate CsH200a4Si
2 21.973 2.960 Phytol C20H400
3 30.944 3.166 Diisooctyl phthalate C24H3804
4 32.653 6.582 Heptacosane C27Hs6
5 33.611 19.639 9-octadecenamide CisH3sNO
6 36.501 59.181 Octatriacontyl pentafluoropropionate Ca1H77Fs02
7 36.982 6.344 a-tocopherol C29H5002
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In the 40 minute GC-MS analysis period, the components
began to appear between 5 and 37 minutes. In this
period, octa triacontyl pentafluoropropionate (59.181%)
was identified as the main component. This component
was followed by the following compounds;
9-octadecenamide (19.639%), heptacosane (6.582%),
a-tocopherol (6.344%), diisooctyl phthalate (3.166%),
phytol (2.960%), tetraethyl silicate (2.127%). Table 1
presents a detailed summary of the bioactive compounds
identified by GC-MS analysis in E-BVL extract. In addition,
the GC-MS chromatogram of these substances is
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Table 2. Chemical composition of compounds identified in E-BVB extract
Peak Retention time (min.) % of total Compound Molecular formula
1 5.297 2.127 Tetraethyl silicate CsH2004Si
2 19.921 1.617 Hexadecanoic acid ethyl ester C1sH3602
3 21.477 4.527 2-hexadecanol Ci6H340
4 25.863 4.243 8-octadecenal Ci18H340
5 30.953 10.174 Diisooctyl phthalate C24H3804
6 33.212 3.786 Hexa-t-butyl selenatrisiletane C24Hs4SeSis3
7 33.621 27.679 Erucamide CisH3sHO
8 34.526 2.585 Oleic Acid, 3- (octadecyloxy)propyl ester C39H7603
9 36.496 41.406 Octatriacontyl pentafluoropropionate Ca1H77Fs02
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Figure 3. GC-MS chromatogrami of E-BVB

84/ S. Askin, H. Uguz, B. Eminagaoglu, Y. Karatas, Y. Kaya, B. Yilmaz, H. Askin / ACU Orman Fak Derg 26(1):80-89 (2025)



Herbal content analysis of ethanol extract of aerial part of Berberis vulgaris plant originating from Artvin (Tiirkiye)

In the 40-minute GC-MS analysis period, the components
started to appear between 5 and 37 minutes. In this
period, octa triacontyl pentafluoropropionate (41.406%)
was determined as the main component. This component
was followed by erucamide (27.679%), diisooctyl
phthalate  (10.174%), (4.527%),
8-octadecenal (4.243%), hexa-t-butyl selenatrisilethane

2-hexadecanol

4 4. 0 0 0 5 2 b 8 5 6 & 4
1 § 9 9 9 9 9 099w e e

3

(3.786%), tetraethyl silicate (3.982%), hexadecanoic acid
ethyl ester (1.617%), oleic acid, 3-(octadecyloxy)propyl
ester (2.585%) compounds, respectively. Table 2 presents
a detailed summary of the bioactive compounds
identified by GC-MS analysis in E-BVB extract. In addition,
the GC-MS chromatogram of these substances is
presented in Fig. 2 and the 3D view in Fig. 3.
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Figure 4. 3D structure visualization of E-BVL and bioactive components of E-BVL (MolView)
DISCUSSION organic compound containing a long-chain hydrocarbon

When the literature on medicinal plants is reviewed, it is
possible to say that the most important situation in
medicinal plants is the presence of effective, natural and
easily accessible therapeutic agents with little or no side
effects of the compounds in their structure. Propionate,
one of the main compounds identified in our study, is
formed as a result of the degradation of propionate fatty
acids found in some plants, animals and humans.
Octatriacontyl pentafluoropropionate refers to an

group (octatriacontyl refers to a 38-carbon straight-chain
alkyl group) attached to a pentafluoropropionate moiety.
According to studies, pyropionic acid has many properties
such as inhibition of lipolysis, antifungal, antibacterial
(Sun and Oliver 1994), anti-inflammatory (Curi et al.
1993). In addition, docking analysis of Octatriacontyl
pentafluoropropionate found in the structure of corn
propolis using computational modeling revealed that it is
well oriented within enzyme pockets and binds perfectly,
and has an excellent binding pattern with the active site
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of target macromolecules compared to some broad-
spectrum antiviral agents (H Elwakil et al. 2021).

The other component determined in the B. vulgaris leaf
ethanol extract our study is 9-octadecenamide, a fatty
acid amide compound commonly known as oleamide
(Abel-Anyebe et al. 2020). This compound is naturally
produced by plants and microorganisms (Zulfigar et al.
2022) According to the studies, it has been determined
that this compound, which is naturally found in the brain
of humans and animals, is effective in the transition to
sleep and in maintaining sleep patterns. In addition, 9-
octadecenamide has antibacterial and antifungal
properties (Hameed et al. 2016). As a result, it has
important applications in the pharmaceutical and
cosmetic industries and as a lubricant in the industry
(Abel-Anyebe et al. 2020). Heptacosan, one of the other
important components determined in the leaf ethanol
extract in our study, is a straight-chain alkane containing
27 carbon atoms and is a hydrocarbon compound. It is
naturally produced by many plants, animals and insects.
According to the results of the literature review,
antibacterial activity and antioxidant activity (Witkowska-
Banaszczak and Dtugaszewska 2017) properties were
determined. Known as vitamin E, a-tocopherol is a
natural antioxidant (Simru 2007). a-tocopherol stabilizes
cell membranes and prevents oxidation of skin cells
(Tuzcu 2019). It also delays skin aging by preventing
collagen cross-linking and lipid peroxidation. According to
the literature review, it has been reported that a-
tocopherol is used in the healing of sunburn and skin
wounds, photo-immune inhibition, prevention of
carcinogenesis and as a dermal immune stimulant (Tuzcu
2019). Phthalic acid is a common plasticizer added to
polymeric materials to increase their flexibility and
processability. Diisooctyl phthalate, one of the phthalic
acids, was detected at 52.1% in the methanol extract of
Lilium brownii Lemoinier (Cheng and Xu 2012) and Allium
fistulosum L. root exudates (Zhou et al. 2010). In line with
of the literature review, diisooctyl phthalate was found to
have allelopathic, antimicrobial, and insecticidal
properties (Huang et al. 2021, El-Enain et al. 2023). Phytol
(PYT; 3,7,11,15-tetramethylhexadec-2-en-1-0l) is a
compound produced abundantly in nature by almost all
photosynthetic organisms, including algae (de Souza and

Nes 1969), plants (Ischebeck et al. 2006), and
cyanobacteria (Proteau 1998). It is also formed as an
important metabolite during catabolism in ruminant
animals. Phytol is considered the most abundant acyclic
isoprenoid in the biosphere of our planet (Rontani and
Volkman 2003). In accordance with the findings of the
literature review, it was observed that phytol has
properties such as antimicrobial, antifungal, anti-
inflammatory and antioxidant activity (Pejin et al. 2014,
islam et al. 2020). Tetraethyl silicate (TEOS) or tetraethyl
orthosilicate is generally used as the main material in the
synthesis of silica and the products of ceramic materials
(Choudhary et al. 2015.)

Erucamide, commonly used as a slip agent, is a long-chain
fatty acid amide (Dulal, 2018). The developments made
by Li and his colleagues regarding hypothalamic-pituitary-
adrenal fluid loss in mice have been found to eliminate
the antidepressant and anxiolytic-like behavioral effects
of erucamide, a bioactive fatty acid amide (Li et al. 2017).
One of the other parts of B. vulgaris branch ethanol
extract is 2-hexadecanol, a long-chain fatty alcohol, an
organic commonly used as surfactants, emulsifiers and
lubricants. It falls into the secondary alcohol class and is
generally used for cosmetic, pharmaceutical and
industrial purposes. One of the other parts of the E-BVB
extract is 2-hexadecanol, a long-chain fatty alcohol that is
widely used as an organic surfactant, emulsifier, and
lubricant. It falls into the secondary alcohol class and is
generally used for cosmetic, pharmaceutical, and
industrial purposes. A treatment with Virgularia
gustaviana found that 2-hexadecanol induced apoptosis
in human breast cancer cell MDA-MB-231 and cervical
cancer cell Hela (Sharifi et al. 2020). 8-Octadecenal is a
long-chain, unsaturated aldehyde, an organic compound
used primarily as a sweetener. It belongs to the class of
aliphatic aldehydes. Hussein et al. (2016) showed that it
has insecticidal properties as a result of the study
conducted on Ammi majus L. methanol extract. Hexa-
tert-butyl selenium trisiletane (CigsHs4SeSis) is one of the
rare groups belonging to the class of organosilicon-
selenium groups. It has a structure in which three silicon
(Si) atoms are bonded around one selenium (Se) atom,
and each silicon atom is dominated by a large volume of
tert-butyl (t-Bu, C(CHs)s). According to the literature
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review results, Hexa-t-butyl selenium trisiloxane has
sleep disturbance, drowsiness, muscle weakness, anemia,
hepatitis, hyperthermic properties (Duraisamy and
Selvaraju 2020). Hexadecanoic acid ethyl ester (ethyl
ester of palmitic acid) is a long-chain fatty acid ester. It is
commonly used as a biodiesel, cosmetic and food
additive. It is a natural compound produced from
vegetable and animal fats. Hexadecanoic acid ethyl ester
is a compound that is frequently investigated for its
biological and pharmaceutical properties, showing
various potential health benefits and biological activities
such as hypocholesterolemic, antioxidant, anti-
androgenic activity, hemolytic activity and nematicidal
activity (Tyagi and Agarwal 2017). Oleic acid,
3-(octadecyloxy)propyl ester, is an organic product
formed by the esterification products of oleic acid and
3-(octadecyloxy)propyl group. This organic is used
especially in surfactants, emulsifiers, cosmetic systems
and industrial applications. Abubacker and Devi (2014)
identified the
3-(octadecyloxy) propyl ester from the plant Lepidagathis
cristata Willd. and showed that it has antifungal activity
(Abubacker and Devi 2014). While the content analysis of
B. vulgaris from the Artvin region has been successfully

bioactive compound oleic acid,

carried out, exploring the differences in this species
across various global regions would indeed offer a
broader perspective. By comparing the plant material
from Artvin to samples from other parts of the world, we
can potentially
phytochemical composition, ecological adaptations, and

uncover regional variations in
even pharmacological properties. This comparative
approach could provide valuable insights into how
environmental factors, local climate, or soil conditions
might influence the plant's bioactive components.
Additionally, it could contribute to a deeper
understanding of the global diversity within B. vulgaris
and its potential applications in different regions.
Differences were detected between the B. vulgaris plants
collected in our study and those collected from other
parts of the world in terms of their contents. A good
example of these differences is the study conducted by
Rahimi-Madiseh and colleagues. The results briefly reveal
that B.

phytochemicals, including ascorbic acid, vitamin K,

vulgaris contains a large number of

various triterpenoids, more than 10 phenolic compounds

and more than 30 alkaloids (Rahimi-Madiseh et al. 2017).
Similarly, according to Mokhber-Dezfuli et al. (2014), the
crude extract of B. vulgaris revealed the presence of
alkaloids, tannins and phenolic compounds. The results
obtained from different parts of this plant and using
different solvents can be summarized as follows.
Triterpenes isolated from its fruits: lupeol and oleanolic
acid isolated from ethanol extract; sterol obtained from
hexane extract: stigmasterol and stigmasterol glucoside
obtained from ethyl acetate extract; alkaloids:
berberamine, palmatine and berberine. Other important
alkaloids are oxyberberine, columbamine, isochoridine,
lambertine, magniflorine and bisbenzylsoquinolines (e.g.
oxycanthine) reported from this plant.

CONCLUSION

It is extremely important to find or develop a new and
powerful drug molecule that can treat diseases that are
important factors in the development of many diseases
such as cancer, hypocholesterolemia, bacterial and fungal
infections, and immunosuppressive diseases. Recent
studies on plants have shown progress in this direction.
The use of natural products (such as plant sources) since
ancient times is also considered a surprising factor in the
development of therapeutic agents. In our research,
according to the GC-MS analysis results, it was
determined that the ethanol extract of the aerial part of
B. vulgaris plant contained some important chemicals
such as

octatriactonyl pentafluoropropionate,

9-octadecenamide, heptacosane, a-tocopherol,
diisooctyl phthalate, phytol, tetraethyl silicate, diisooctyl
phthalate, 2-hexadecanol, 8-octadecenal, hexa-t-butyl
selenium trisylethane, tetraethyl silicate, hexadecanoic
acid ethyl ester, oleic acid, 3-(octadecyloxy)propyl ester.
Accordingly, future studies may reveal that these
detected substances are necessary agents in the medical
field and may also help in the evaluation of their in vitro

and in vivo pharmacological effects.
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