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Abstract
Aims of this work to evaluate the preliminary phytochemical investigation and antimicrobial potential of
methanolic extracts of Cirsium arvense (L.) Scop. (Asteraceae) on human pathogens. An investigation of
phytochemicals constituents of the plant parts of Cirsium arvense (L.) Scop. (Asteraceae) were extracted
with different solvents in soxhlet apparatus for 4 h and Agar well diffusion method has been used to
determine the antimicrobial activities of plant extracts against Escherichia coli, S. aureus, Bacillus cereus,
Salmonella enteritidis, Klebsiella pneumoniae, and Pseudomonas aeruginosa and one fungus Candida
albicans. The results of the present study observed by the plant parts of Cirsium arvense (L.) Scop. were
extracted and high quantify of yielded in the methanol extract. The methanolic extracts of plant parts were
exhibited both antibacterial and antifungal activities against tested microorganisms. The conclusion of the
results indicated that the plant extracts were significantly active against of Gram-positive, Gram-negative
bacteria and fungi. The conclusion of the present report was methanolic plant extracts are great value as
natural antimicrobials and can be use ointments of skin diseases.
Key words: Cirsium arvense, plant parts, extracts, medicinal values, phytochemicals, antibacterial activity,
antifungal activity.
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1. INTRODUCTION

2. MATERIAL AND METHODS

Today’s, microbial infections, resistance to antibiotic
drugs, have been the biggest challenges, which
threaten the health of societies (Khameneh et al.,
2019). Microbial infections are responsible for
millions of deaths every year worldwide. In 2013, 9.2
million deaths have been reported because of
infections i.e. about 17% of total deaths [WHO,2013;
Gupta et al.,2019]. World Health Organization (WHO)
reports that more than 80% of the world’s population
still depends upon the traditional medicines for
various diseases. Globally, approximately 85% of the
traditional medicines have been used in primary
healthcare and derived from plant species
(Farnsworth,1988). Therefore, medicinal plants are
the indigenous heritage of global importance (Purohit
and Vyas ,2004). Around, 50,000 flowering plants are
used as medicinal purposes (Parmesan,2006), out
422,000 reported species of flowering plants
(Govaerts,2001). Traditionally, the crude extracts of
different parts of medical plants, including root, stem,
flower, fruit, and twigs, were widely used for
treatments of some human diseases (Khan et al.,
2013).
Medicinal
plants
contain
several
phytochemicals such as flavonoids, alkaloids, tannins,
and terpenoids, which possess antimicrobial and
antioxidant properties (Talib and Mahasneh, 2010).
The antimicrobial activities of some plant species
have been widely researched (Alzoreky and Nakahara,
2003; Castro et al., 2008).
The species of Cirsium arvense (L.) Scop. is belongs to
the family Asteraceae. It is a perennial species and it
is found to be throughout countries of Europe,
Western Asia, Northern Africa and India. The
standard English name in its native area is creeping
thistle. It is also commonly known as Canada thistle
and field thistle. The medicinal values of Cirsium
arvense root is a prepare the tonic and cure for the
several diseases such as diuretic, astringent,
antiphlogistic and hepatic. It has been chewed as a
remedy for toothache. A decoction of the roots has
been used to treat worms in children. A paste of the
roots, combined with an equal quantity of the root
paste of Amaranthus spinosus, is used in the
treatment of indigestion. The leaves are
antiphlogistic. They cause inflammation and have
irritating properties. The plants contain a alkaloid and
a glycoside of cnicin. Previously, active principles of αtocopherol, octadecatrienoic acid, tracin, hispidulin
and luteolin were isolated from the methanolic
extract (Khan et al.,2013). The aim of this study was to
evaluate the preliminary phytochemical screening
and antimicrobial activity of medicinal plant of
Cirsium arvense (L.) Scop.

2.1.1 The plant materials
The plant material of Cirsium arvense (L.) Scop was
collected
from
Rajagopalapuram
ponds,
Palayamkottai, Tamilnadu. The plant materials were
identified by the help of reginal flora. The specimen
(Rice - 2021151) was deposited in the Herbarium of
Conservation of Ecology, Tirunelveli, Tamilnadu.
2.1.2 Extraction and isolation
Fresh plant materials were air-dried for 2 weeks and
grinded into coarsely powdered form, by using a
grinder, kept in plastic bags, and subjected later to
extraction. The methodologies of Harbone (1983) and
Wagner et al. (1984) were used to process the
different polarity solvents from the plant parts.
2.2 Antimicrobial Screening
2.2 .1 Antibacterial assay
The antibacterial activities were determined using
agar well diffusion method (Boakye et al., 1977).
Bacterial culture was grown in nutrient broth at 37°C
for 18 to 24 h. 0.5 ml of broth culture of test organism
was added by sterile pipette into molten agar (50 ml)
which were then cooled to 40°C and poured into
sterile petri dish. Sterile cork borer was used to make
well of 6 mm in diameter in nutrient agar plate. The
wells were filled with given extracts of (10µl/disc) and
the plate was allowed for 1 to 2 h. The plates were
incubated at 37°C for 18 to 24 h. Finally, the diameter
of inhibition was measured.
2.2 .2 Antifungal assay
The antifungal assay was carried out using agar well
diffusion method (Hadacek et al., 2000). Sterile
dimethyl sulfoxide (DMSO) was used to dissolve the
test sample. Sabouraud dextrose agar (SDA) was
prepared by mixing Sabouraud 3% glucose agar and
agar-agar in distilled water. The required amount of
fungal strain was suspended in 2 ml Sabouraud
dextrose broth. This suspension was uniformly
streaked on petri plates containing SDA media by
means
of
sterile
cotton
swab.
Tested
extracts(10µl/disc) were applied into well using same
technique for bacteria. These plates were then seen
for the presence of zone of inhibitor and result was
noted.

3. RESULTS AND DISCUSSION
3.1 Phytochemical Screening
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The phytochemical screening and extraction values
of different solvents of petroleum ether, chloroform,
ethyl acetate, methanol and water were represented
in the results seen in the table 1 and 2 respectively.
The maximum yield of the methanolic leaf extract was
12.45% and minimum yield of the petroleum ether
root extract was 3.45 %. Previously, similar result was
observed that the highest extraction yield on the
methanolic leaf extract of Severinia buxifolia (DieuHien Truong et al.,2019). The preliminary
phytochemical composition of the plant parts of
roots, stem and leaves of Cirsium arvense (L.) Scop
were extracted with methanol for 4hr and results
seen in the table-2. Similar results were observed by
the Moringa oleifera leaf extract contains alkaloids,
polyphenols, flavonoids, anthraquinones, coumarins,
tannins, triterpenes, sterols, saponins, and some
other secondary metabolites (Atef et al.,2019).
Table-1: Percentage of extracts of Cirsium
arvense (L.) Scop. (Asteraceae)
Sl.No Solvents
Presence / Absence of
Active compounds
Roots
Stem
Leaves
1.
Petroleum
3.45
4.98
5.23
ether
2.
Chloroform
4.22
6.24
8.92
3.
Ethyl
3.12
4.93
5.22
Acetate
4.
Methanol
6.34
10.12
12.45
5.
Water
5.11
6.12
7.11
Table-2: Preliminary phytochemical screening of
methanolic extracts of Cirsium arvense (L.) Scop.
(Asteraceae)
Sl. Active Compounds
Presence / Absence of
N
Active compounds
o
Root
Ste
Leave
s
m
s
1.
Alkaloids
+
+
+
2.
Flavonoids
+
+
+
3.
Terpenoids/Essenti
+
+
+
al oils
4.
Tannins
+
+
+
5.
Saponnins
+
+
+
3.2 Antimicrobial activity
The results of the methanolic extracts of the plants
parts of roots, leaf and stem of Cirsium arvense were
exhibited varying degrees of inhibition activity
against the tested bacteria and fungi (Table -3); and

the results were expressed in the diameter of the
growth of zone inhibition (Table-3).
Table-3: Antimicrobial activity of methanolic extract
of plant parts of Cirsium arvense (L.) Scop.
(Asteraceae)
Sl.No Pathogens
Presence / Absence of
Active compounds
Roots Stem Leaves
1.
Escherichia coli 12
13
11
2.
Staphylococcus 9
14
14
aureus
3.
Klebsiella
13
13
19
pneumoniae
4.
Pseudomonas
8
12
15
aeruginosa
5
Salmonella
11
13
16
enteritidis
6
Bacillus cereus
9
15
13
7
Candida
18
16
14
albicans
The methanolic crude leaf extract showed high
activity against K. pneumoniae (19 mm), and
moderate activity against S. aureus (14 mm) and P.
aeruginosa (15 mm)
and
fungi
Candida
albicans (14 mm). The methanolic crude root extract
showed high activity against Candida albicans
(18 mm),
and
moderate
activity
against K.
pneumoniae (13 mm) and Escherichia coli (12 mm) and
the lowest activity against P. aeruginosa (8mm).
The methanolic crude stem extract showed high
activity against Candida albicans (16 mm), and
moderate activity against B. cereus (15 mm) and the
lowest activity against P. aeruginosa (12mm).
Previous studies, the screenings of the several
medicinal plants showed that some of the screened
plants are high potential source of antibacterial
agents (Dabur et al.,2007). Antifungal activity of both
extracts of chloroform and hexane of S. surattense
was active against S. typhi, E. coli, P. aeruginosa and S.
aureus, while methanolic extract was inhibited in the
growth of C. albicans (Dabur et al.,2007). According
to Daotam et al. (2016) who reported that the
methanol extract of M. oleifera leaves showed
different inhibition patterns against E. coli, E.
aerogenes, K. pneumoniae and P. aeruginosa. Abdalla
and Abdelgadir, (2016) reported that water and
methanol extracts of M. chamomilla showed different
degrees of antibacterial activities against P.
aeruginosa, S. aureus, B. cereus and E. coli.
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3.3 Conclusions
The present study reports the methanolic extract
of plant parts of Cirsium arvense (L.) Scop.
(Asteraceae) were observed by the highest yield of
methanolic
leaf
extract
and
preliminary
phytochemicals screening of leaf, stem and roots
contains the active constituents of alkaloids,
flavonoids, and terpenoids were identified. This study
concluded that methanolic crude extracts of Cirsium
arvense (L.) Scop. Active against both the Grampositive, Gram-negative bacteria, and fungi. The
active compounds of alkaloids, flavonoids, terpenoids
were identified by the plant parts of Cirsium
arvense (L.) Scop. (Asteraceae) were identified and
their active constituents were may be acted as
antimicrobial activity. Further studies will be isolation
of active compounds from the plant parts of Cirsium
arvense (L.) Scop. (Asteraceae).
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