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ABSTRACT

The aim of this study is to investigate the proximate and quantitative phytochemical components of
the leaves of Cirsium arvense. Fresh leaves of Cirsium arvense were collected from Achara
Autonomous community in Obowo Local Government Area of Imo State, Nigeria and identified by a
plant taxonomist from the department of plant science and biotechnology, River state university,
Nigeria. Proximate and quantitative phytochemical analysis of C. arvense leaf were carried out
using standard methods. Results of the proximate composition revealed that Carbohydrate content
(59.284%) was high, followed by protein (11.55%) with energy value of 340.198 Kcal. The dry
matter was 85% with moisture content of 15%, fat (6.318%), ash content (4.361%) and fibre
(3.487%). The quantitative phytochemical analysis revealed the presence of alkaloids (Lunamarin
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(17.148ug/ml), flavonoids (Flavan 3 ol

(3.7340ug/ml), saponin (Sapogenin (5.7077ug/ml), phytate (19.2702ug/ml), Cynagenic glycoside
(10.5455ug/ml),
(4.1051ug/ml), Flavone (3.7603ug/ml), with flavonoids in high concentrations. The result from this
study has revealed the chemical constituents embedded in this plant leaf and will provide needed
information to researchers in the area of herbal medicine.

Rutin  (7.0365ug/ml), Flavonoes

Keywords: Cirsium arvense; proximate; qualitative; phytochemicals; medicinal.

1. INTRODUCTION

“Medicinal plants have been playing an essential
role in the development of human culture. As a
source of medicine, Medicinal plants have
always been at forefront virtually all cultures of
civilizations. Medicinal plants are regarded as
rich resources of traditional medicines and
from these plants many of the modern
medicines are produced. For thousands of
years, medicinal plants have been used to treat
health disorders, to add flavor and conserve food
and to prevent diseases epidemics. The
secondary metabolites produced by the plants
are usually responsible for the biological
characteristics of plant species used throughout
the world” [1].

According to Bassam [2] he explained that the
term medicinal plants include a various types of
plants used in the practice of using herbs to treat
illnesses and some of these plants have a
medicinal activity.

Medicinal plants are rich in phytochemicals,
which have been used as a source of raw
material in medicine since ancient times.
Phytochemicals has been known to have some
biochemical activities in the body system, some
of these activities include; anti-microbial activity,
anti- cancer activity, anti-ulcer activity, anti-
asthmatic activity etc.

“Green leafy vegetables occupy an important
place among the food crops as they provide
adequate amount of vitamins and minerals for
human consumption. In addition to their
nutritional value, vegetables also contain
phytochemicals which exhibit some protective
and disease preventive effects, thus, making
them serve a dual function against a number of
biochemical, physiological and metabolic
disorder” [3].

“Phytochemicals are bioactive compounds in
plants that could provide health benefits which
are beyond the benefits of basic nutrition. They
are basically secondary metabolites which are
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known to possess certain medicinal properties
against pathogenic organisms” [4-6].

“Cirsium is a genus of perennial and rarely
annual prickly Asteraceae plants. It gets its name
from the Greek word “khirsos,” which means
“swollen vein.” According to the Plants of the
World online collections at the Royal Botanic
Gardens of Kew, there are around 450-480
recognized species in this genus” [7].

“Cirsium arvense is a medicinal plant of family
Asteraceae. Its extensive horizontal and vertical
root system stores considerable carbohydrate
reserves, allowing the plant to resist diverse
weed management techniques” [8]. Since
creeping thistle also thrives in grazing areas and
unmanaged (disturbed) environments [9], it is
considered a noxious weed and invasive plant in
the world.

However, Cirsium arvense has been used as a
food and medicinal plant for centuries. Numerous
ethnobotanical studies have documented
medicinal and health-promoting uses of the
whole plant [10], and phytochemical analyses
[11] bhave built on this traditional ecological
knowledge and identified plant metabolites of
medicinal interest.

This study evaluated the phytochemicals and
proximate composition in C. arvense leaf sample.

2. MATERIALS AND METHODS

2.1 Collection and Identification of Plant
Leaf Sample

Fresh leaves of Cirsium arvense were collected
from Achara Autonomous community in Obowo
Local Government Area of Imo State, Nigeria
and identified by a plant taxonomist from the
department of plant science and biotechnology,
Rivers State University, Nigeria. The fresh leaves
were were dried in room temperature in the
absence of sunlight and ground after which it
was stored in an air tight container for
subsequent analysis.
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2.2 Quantitative Phytochemical Analysis
of Cirsium arvense Leaves

Quantitative phytochemical analysis of Cirsium
arvense leaf was carried out using standard
methods as described by Nwauche et al., 2024.

2.3 Preparation of Samples for HPLC

Ten (10) mg of powdered plant extracts of sample
was dissolved in 10 ml of ethanol to get final
concentration of 1mg/ml subsequently the
solution was filtered using 0.45um syringe filter
(millipore) for sterilization. 1 mg of each
standard was dissolved individually in 1ml of
ethanol and sterile filtered through 0.45 pm
syringe filter (millipore) before subjecting to
HPLC analysis.

2.4 Procedure

The prepared samples of extracts and
standards were used for HPLC. Binary system
(Waters) equipped with PDA detector connected
to system processor was used for analysis. The
system used Empower software with standard
certification for analysis of the results. A maximum
pressure of 2500 psi and minimum of 1500 psi was
maintained. The HPLC of solvents was run at 200
nm to 600 nm wavelength using reverse phase C-
18 column. During the run, a flow rate 1ml/min was
maintained using binary mode of gradient system.
Various combinations of the solvents 20:80, 80:20,
60:20, 50:50 of ethanol and water were used
respectively. Ultimately for achieving best
resolution of peaks the experiment was performed
at 50:50 ratio of the solvent (ethanol and water).
To identity the compounds, several standards of
the secondary metabolites were used. The peaks
were identified by comparing the retention time
(RT) of the standard compounds with that of
different peaks obtained in HPLC analysis of
extracts.

2.5 Proximate Analysis of Cirsium
arvense Leaves

Proximate analysis of Cirsium arvense leaf was
carried out using standard methods as described
by AOAC [12] and modified by Kalu et al., [3]

Carbohydrate was determined by the difference
method (100- (protein + fat + moisture + ash).

The nitrogen value, which is the precursor for
protein of a substance, was determined by micro-
Kjeldah/method. The Nitrogen value was
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converted to protein by multiplying to a factor of
6.25. The moisture and ash were determined
using the weight difference method, while
determination of crude fat of the sample was
done using soxhlet type and the direct solvent
extraction method. Energy value was calculated
using Atwater factor method [(9 x fat) +
(4xcarbohydrate) + (4xprotein)]. All the proximate
values were reported in percentage.

3. RESULTS AND DISCUSSION
3.1 Results

The Table 1 above showed the results of the
different phytochemical compositions found in
the plant leaf. The phytochemicals shows that
the phytate content was high with the value of
19.2702 ug/ml, followed by Cynagenic glycoside
with the value of 17.148 ug/ml and the lowest
been Proanthocyanin with the value of 0.2619
ug/ml.

Table 1. Quantitative phytochemical
composition of Cirsium arvense plant leaf
extract

Phytochemicals Concentration (ug/ml)

Proanthocyanin 0.2619
Lunamarin 3.7340
Naringin 14.0827
Cardiac glycoside 3.9370
Flavan 3 ol 10.5455
Anthocyanin 7.2410
Ribalinidine 10.9252
Naringenin 2.6361
Spartein 6.6768
Rutin 7.0365
Cynagenic glycoside 17.148
Flavonoes 4.1051
Steriods 12.8758
Kaempferol 5.2899
Epicatechin 8.2188
Phytate 19.2702
Flavone 3.7603
Oxalate 11.0380
Resveratol 3.8885
Sapogenin 5.7077
Epinhedrine 13.5202

The Table 2 showed the results of the different
proximate compositions found in the plant leaf.
The proximate composition showed that the
carbohydrate content is higher with the value of
59.284%, followed by moisture content 15.00%
and the lowest been fiber with the value of
3.487%.
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4. DISCUSSION

4.1 Phytochemical Studies of Cirsium
arvense Plant Leaf

The results of the quantitative phytochemical
investigation of the plant leaf is presented in
Table 1 above. The different phytochemicals are
from different family of polyphenols such as
flavonoids, also phytates, steroids, -cardiac
glycosides, oxalate, alkaloids, saponins with the
flavonoids which are polyphenols in higher
guantity. These phytochemicals has been known
to have some biochemical activities in the body
system, some of these activities include; anti-
microbial activity, anti- cancer activity, anti-ulcer
activity, anti-asthmatic activity etc. According to
Aggarwal [13], “the plants of the genus Cirsium
of the family Asteraceae contain 350 species
across the world. Phytochemical investigations
showed that it contains flavonoids, phenols,
polyacetylenes, and triterpenoids”.

Table 2. Proximate composition of Cirsium
arvense plant leaf extract

Parameters Concentration (%)
Fibre 3.487

Fat 6.318

Ash 4.361

Moisture 15.00

Protein 11.55
Carbohydrate 59.284

Energy Value 340.198 Kcal

Dry Matter 85.00

“The phytochemical analysis of plants provides
information on the chemical constituents of
plants that is required for the discovery of
therapeutic agents and the information obtained
may be of great value in unveiling new sources
of such compounds as precursors for the
synthesis/production of complex chemical
substances and used in folkloric remedies” [14].

“Flavonoids represents highly diverse class of
secondary metabolites and they constitute the
largest and most important group of polyphenolic
compounds in plants. The therapeutic effects of
many traditional medicines may be related in
many cases to the presence of these
polyphenols” [15]. For example, a wide variety of
pharmacological activities have been reported
for these substances, including antiviral [16]
anti-allergic [17] antiplatelet [18] anti-estrogenic,
anti-cancerogenic, anti-inflammatory, anti-
proliferative, anti-angiogenic, and antioxidant
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properties, and their ingestion typically produces
no or very little toxicity [19]. Flavonoids were also
reported to act in the gastrointestinal tract,
having antispasmodic [20], anti-secretory, anti-
diarrhoeal [21] and antiulcer properties [22].

“Flavonoids are now considered as an
indispensable component in a variety of
nutraceutical, pharmaceutical, medicinal and

cosmetic applications. This is attributed to their
anti-oxidative, anti-inflammatory, anti-mutagenic
and anti-carcinogenic properties” [3] coupled with
their capacity to modulate key cellular enzyme
function [23]. “There are reports showing that
phenolic  compounds, including flavonoid
compounds in plant extracts, have protective
effects on the gastric and intestinal mucus” [24].
“Thus, these compounds, due to their antioxidant
effects, can be helpful in healing ulcers by
eliminating free radicals. Flavonoids heal deep
necrotic ulcers and prevent the large shedding of
epithelial cells” [25]. “Previous research has
shown that flavonoids can increase the rate of
gastric ulcer healing by increasing the synthesis

of endogenous prostaglandins, inhibiting the
secretion of histamine, and eliminating
Helicobacter pylori and anti-acid secretory

agents” [26].

“A flavonoid that has been studied in some detail
is rutin  (quercetin-3-rhamnosylglucoside), a
natural flavone derivative. It has been reported to
prevent gastric mucosal ulceration in animal
models including reserpine” [27] acidified ethanol
[28] and absolute and 50% ethanol [22]. “The
antioxidant mechanism of action of flavonoids,
especially garcinol, rutin and quercetin, is due
mainly the presence in their structures of an o-
dihydroxy in the B ring (catechol), and
additionally a 2, 3 double bond in conjugation
with a 4-oxo function, as well as the presence of
hydroxyl groups in positions 3, 5 and 7” [29,30].

Recent studies on phytate indicate despite being
somewhat demonized for its ability to reduce
mineral absorption, phytic acid actually has some
potentially beneficial properties.

Sabiu et al., [31] investigated “the protective role
of Spondias mombin and Ficus exasperate anti-
ulcer activity in indomethacin induced rats, the
phytochemical screening saw the presence of
flavonoids, and phenols which were also found in
the current investigation”.

Hamisu and Ashiru [32] investigated the
proximate analysis and anti-ulcer activity of
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methanolic extract of Moringa oleifera. The
presence of tannins, flavonoids, saponins,
phenols, alkaloids and glycosides were all
shown to be present. Saponins are known for
their ability to reduce inflammation and
enhance mucosal defense mechanisms [33].
This result also correlates with the phytochemical
result of this current research with Cirsium
arvense.

In recent years, researchers revealed numerous
biological potentials of P. pabularia including,
antimicrobial, antifungal, antibacterial and anti-
proliferative actions [34]. The essential oils of P.
pabularia showed noticeable free radical
quenching action and anti-diabetic,
neuroprotective, and lipid-lowering (anti-obesity)
actions [35]. It is believed that the biological
actions of P. pabulariaare due to their
phytochemical contents, phenolic, flavonoids,
coumarins, terpenoids, and glycosides [35,36]
and these phytochemicals were all discovered to
be present in this recent study of Cirsium
arvense leaf extract.

Plant

4.2 Proximate of

Leaves

Composition

The results of investigations of the proximate
composition (%) of the plant leaves were
presented in Table 2. Results of the proximate
composition revealed that Carbohydrate content
(59.284%) was high, followed by protein
(11.55%) with energy value of 340.198 Kcal. The
dry matter was 85% with moisture content of
15%, fat (6.318%), ash content (4.361%) and
fibre (3.487%). Hamisu and Ashiru [32]
investigated the Proximate Analysis and Anti-
Ulcer Activity of Methanolic Extract of Moringa
Oleifera. The proximate composition was
recorded to be Fibre 21.28 Moisture 7.36, Ash
content 12.63, Carbohydrate 45.60, Protein 6.99
and Lipids 15.4. The result of this recent
research is in tandem with Hamisu and, Ashiru
[32] investigation as it equally shows a high
concentration in carbohydrate content of the
Cirsium arvense plant leaf extract.

Proteins act as enzymes, hormones and
antibodies. They are responsible for the
formation of bones, teeth, hair and the outer
layer of skin and they help maintain the structure
of blood vessels and other tissues [37]. Regular
uses of plant food rich in protein make an
invaluable addition to a diet [38]. The result
revealed that the leaves of the plant are good
sources of protein.
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“Results from epidemiological studies reveal that
increased fiber consumption may help in the
reduction of certain diseases such as diabetes,
coronary heart diseases, colon cancer, obesity,
high blood pressure and various digestive
disorders” [3]. “Dietary fiber has been associated
with alternations of the colonic environment that
protect against colorectal diseases. It provides
protection by increasing faecal bulk, which
dilates the increased colonic bile concentration
that occurs with a high-fat diet” [39].

“Adequate intake of dietary fibre can lower the
serum cholesterol level, and thus risk of coronary
heart disease, hypertension, diabetes, breast
cancer and constipation. Dietary fibers alter the
colonic environment in such a way as to protect
against colorectal diseases. They provide
protection by increasing fecal bulk, which dilutes
the increased colonic bile acid concentrations
that occur with a high fat diet” [37].

This is one benefit derivable from the
consumption of Cirsium arvense. The ash
composition of a food is the amount of minerals
substances left after the carbon material must
have been burnt off [40]. The result obtained
from this research suggest that the plant leaves
contained little mineral substances after the
ashing process.

The moisture content of any food is an index of
its water activity and it is used as a measure of
stability and susceptibility to  microbial
contamination. The higher moisture content
provides for greater activity of water soluble
enzymes and coenzymes needed for metabolic
activities of leafy vegetables. This suggests that
the leaves will not be stored for a long time as
higher water content enhances microbial action
[41].

“Carbohydrates are the human body's key
source of energy, providing 4 calories of energy
per gram. Carbohydrates provide the body with a
source of fuel and energy that is required to carry
out daily activities and exercise” [37]. The leaves
of Cirsium arvense has shown to be a good
source of carbohydrate. A 100 g of the leaves
can provide 6-10% of the recommended daily
allowance for carbohydrate.

5. CONCLUSION
The leaf sample had different phytochemicals

which fall under different class such as
flavonoids, phenols, phytate, cyanogenic
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glycosides. These different properties showed
the leaf to possess some medicinal properties

and can be used

to fight against some

pathogenic organism. The proximate composition
revealed a high composition of carbohydrate and
protein and thus the leaf can be used as a
source of nutrient in diet.
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