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Abstract

Mitracarpus villosus which belongs to the family of Rubiaceae is one of the important medicinal plants widely

known for its broad spectrum of pharmacological activities and biological uses which includes antioxidant,

antimicrobial, anti-inflammatory, anti-cancer, anti-ulcer, and antibacterial activities amongst others. It is used in

the treatment of various ailments such as ulcers, and skin-related infections like dermatitis, eczema, psoriasis,

and acne. This study elucidated the phytochemical properties of Mitracarpus villosus flower. This was achieved

through the methanolic extraction of M. villosus flower, and further phytochemical analysis of the methanol

extract such as the tannins, saponins, flavonoids, steroids, terpenoids, and cardiac glucoside contents. Moreso,

the use of Gas Chromatography-Mass Spectrophotometry (GC-MS) technique was employed on the methanolic

extract to isolate and characterize the different bioactive compounds present and to further validate the

qualitative data obtained from the phytochemical analysis. Results obtained exhibited the presence of tannins,

saponins, flavonoids, steroids, and cardiac glucoside, with a noticeable absence of terpenoids. Also, the GC-MS

analysis showed spectra of 52 bioactive compounds present in the extract with five specific compounds having

the highest composition such as oleic acid (14.76%), 9,12-Octadecadienoic acid (11.25%), n-Hexadecanoic acid

(10.92%), octadecanoic acid (9.21%), and squalene (8.87%) having the highest composition. The presence of

these phytochemicals with their numerous biological activities in the methanolic extract of M. vilosus flower

makes it a promising pharmaco-therapeutic agent, and thus should be employed in medicine for the treatment of

diseases and also as an active agent in the pharmaceutical and non-pharmaceutical industries.
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1. Introduction

The use of medicinal plants for the treatment of different types of diseases is as old as human existence and a

countless number of medicinal plants are variously distributed in West Africa. Mitracarpus vilosus (M. vilosus)

is popular in Africa and tropical Asia for its use in traditional medicine to treat eczema, ring worm (1), headache,

wounds, boils, sore throats (2), and liver diseases (3). In Nigeria for example, M. vilosus is known by different

names. It is called obuobwa in Igbo, irawo ile in Yoruba, and gogamasu in Hausa (4).

The wide application of medicinal plants in traditional medicine and as potential drug candidates against

various infectious agents is attributed to the phytochemicals they contain (5, 6). Extensive studies have been

done to characterize the bioactive components of the different parts of the plant. Extracts of the whole plant and

leaves of M. vilosus contain phytochemicals including phenols, alkaloids, flavonoids, tannins, resins, garlic acid,

4-methoxy-acetophenone, stigmasterol, and 4,5-trimethoxybenzoic acid (7, 2, 8, 9). These phytochemicals elicit

anti-oxidant (10), anti-inflammatory (11), anti-fungal (2), anti-bacterial (9), and the hepatoprotective (12) effects

against noxious agents and diseases. Extracts of M. vilosus also showed insecticidal potentials, which make the

plant a biofumigant against weevils and beetles (13). In addition, the abundant phytochemicals and their over-

lapping activities in M. vilosus is responsible for the health-promoting benefits of the plant. Whereas the

phytochemicals in the upper parts and leaves of M. vilosus have been extensively characterized and reported,

literature is limited regarding the bio-constituents in M.vilosus flower. This study is thus designed to elucidate

and characterize the phytochemical components in the methanolic extract of Mitracarpus vilosus flower using

the GC-MS technique.

MATERIALS AND METHODS

Chemicals

All chemicals used in this study were of analytical grades.

Plant collection

Fresh flowers of Mitracarpus vilosus were collected from an uncultivated farm located in the Ibeju-Lekki area of
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Lagos State, Southwest Nigeria. The plant sample was identified by Mr. Adeleke of the Department of

Pharmacognosy, Faculty of Pharmacy, College of Medicine, University of Lagos, Idi-Araba, Lagos, Nigeria.

Preparation of the plant extract

Following identification, the flowers were carefully washed under clean running tap water and air-dried on the

bench in the laboratory at ambient temperature for 7 days. The dried flowers were then separated from the

individual stalks and blended into a fine powder using porcelain mortar and pestle.

Extraction of Mitracarpus vilosus flower

The Methanol extract was prepared by weighing 100 g of the dried and finely grounded flower of Mitracarpus

vilosus, which was soaked in 2 L 80% methanol for 72 h and mixed at regular intervals. This mixture was

initially filtered with a muslin cloth, then with Whatman No.1 filter paper. The filtrate obtained was concentrated

and evaporated at 40οC with reduced pressure using a rotary evaporator to obtain the desired extract.

Qualitative analysis of methanolic extract of M.vilosus

Phytochemical screening

Phytochemical analysis was carried out on the methanol extract of the flower of Mitracarpus vilosus using

standard methods (14, 15).

Evaluation of Tannins content

A tannin test was carried out on the methanol extract using the methods mentioned above. Briefly, 0.5 g extract

of Mitracarpus vilosus flower was added to 20 ml of water in a test tube and boiled. The solution was filtered

and a few drops of 0.1% ferric chloride was added to the filtrate. The appearance of a brownish-green coloration

shows the presence of tannin.

Evaluation of Saponin content

The methanol extract was tested for saponin using a published method as previously mentioned. Briefly, 2 g

extract of Mitracarpus vilosus flower was added to 20 ml of distilled water and boiled. The resulting solution

was filtered. 10 ml of the filtrate was vigorously mixed with 5 ml of distilled water to obtain a froth. 3 drops of

olive oil was added to the froth and shaken repeatedly. A visible emulsion indicates the presence of saponin.

Assessment of Flavonoid contents

Flavonoid content in the methanol extract was assessed using published methods. Succinctly, 5 ml of dilute

ammonia solution was added to a 0.5 g of Mitracarpus vilosus flower extract accompanied by a gentle addition

of conc. H2SO4. An observable brownish precipitate indicated the presence of flavonoids in the extract.

Steroids test

The presence of steroids in the methanol extract was evaluated using standard methods. Briefly, 2 ml of acetic

anhydride was added to 0.5 g of Mitracarpus vilosus flower extract followed by the addition of 2 ml H2SO4. An

observable change in color from violet to blue shows the presence of steroids in the extract.

Terpenoids test (Salkowski test)

The methanol extract of M. vilosus was screened for terpenoids using published methods. Briefly, 5 ml methanol

extract of Mitracarpus vilosus flower was added to 2 ml of chloroform mixed, and 3 ml concentrated H2SO4 was

cautiously added to form a layer. The formation of reddish-brown interphase coloration shows the presence of

terpenoids.

Cardiac Glycosides test (Keller-Killani test)

Briefly, 5ml extract of Mitracarpus vilosus flower was mixed with 2 ml of glacial acetic acid after which a drop

of ferric chloride was added. 1 ml of concentrated H2SO4 was cautiously added. The appearance of a brown ring

at interface shows the deoxysugar characteristic of cardenolides.

GAS CHROMATOGRAPHY/MASS SPECTROMETRY ANALYSIS

Gas Chromatography/Mass Spectrometry (GC-MS) analysis was carried out using a Shimadzu QP-5050A

(SHIMADZU, JP) instrument, equipped with a PTETM-5 column (30 m, 0.25 mm, 0.25 µm, Supelco, USA),

with helium gas as the carrier. The Helium was calibrated at 22.3 mL/min; injector temperature was maintained

at 230ºC; while the oven was at an initial temperature of 80ºC for 3 minutes and then heated up to 300ºC at

7ºC/min, this was maintained for 5 min at 300ºC. The split valve was closed during the initial first minute of

injection and later opened, at a 1:10 ratio. The mass detector was adjusted to scan from 50 to 500 m/z, at a rate of



Journal of Biology, Agriculture and Healthcare www.iiste.org

ISSN 2224-3208 (Paper) ISSN 2225-093X (Online)

Vol.12, No.14, 2022

45

2 scans per second. Data collection and handling were done using CLASS 5000 Shimadzu software.

RESULTS

Phytochemical constituents of Mitracarpus vilosus flower extract

Data in Table 1 shows the phytochemical components of the methanol extract of M. vilosus flower. The

methanol extract obtained was found to be rich in phytochemicals like tannins, saponins, flavonoids, and cardiac

glucoside, although an absence of terpenoids. Different components of the phytochemicals obtained and their

peaks are shown in the chromatogram (Figure 1).

Bioactive components of M. vilosus flower extract using GC-MS analysis

Results from the GC-MS analysis showed the presence of 52 bioactive compounds which include: 3,4Dehydro-

dl-proline,6-Oxa-bicyclo[3,10]hexan-3-one,Imidazole,1,4,5-trimethyl-2-propyl-tetrahydropyran-3-ol, Carbamic

acid, methyl-, phenyl ester, 5H-1,4-Dioxepin, 2,3-dihydro-2,5-dimethyl, isosorbide Dinitrate, 5-hydroxyuridine,

9-Acetoxynonenal, Allyl heptanoate, catechol, 2-methoxy-4-vinylphenol; hexadecenoic acid, trifluoroacetyl-

alpha-terpineol, methylene-(3-trimethylsilylphenyl)amine, stevioside, 3,4-altrosan, 22-Deoxycarpesterol, methyl

ester, 9,12-Octadecanoic acid, oleic acid, octadecanoic acid, 9-octadecenamide, eicosanoic acid, squalene

amongst others as shown in fig. 2. Among the 52 phytochemicals identified, five were remarkably outstanding

in terms of their percentage composition, as shown in Table 2. Moreso, the different components (Fig. 2).

Table 1. Relative phytochemical component of M. vilosus flower extract

PHYTOCHEMICALS STATUS

Tannins Present

Saponins Present

Flavonoids Present

Steroids Present

Terpenoids Absent

Cardiac glycoside Present

Table 2. Major bioactive compounds of M. vilosus flower extract identified using GC-MS

Bioactive compounds Molecular weight Chemical

formula

Percentage composition

(%)

Oleic Acid 282 C18H34O2 14.76

9,12-Octadecadienoic Acid 280 C18H32O2 11.25

Hexadecanoic Acid 256 C16H32O2 10.92

Octadecanoic acid 284 C18H36O2 9.21

Squalene 410 C30H50 8.87

Figure 1: GC-MS chromatogram of Methanol extract of the flower of Mitracarpus vilosus showing different

peaks of the phytochemical components identified.
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Figure 2: Phytochemical compounds identified by GC-MS in Methanol extract of the flower of Mitracarpus

vilosus
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Figure 3: GC-MS mass spectrum and molecular structure of oleic acid, 9,12-octadecadenoic acid, n-

hexadecanoic acid, Octadecanoic acid, and squalene.

DISCUSSION

Mitracarpus vilosus is a rich plant with diverse pharmacological properties such as antibacterial, antioxidant,

antifungal, antidiabetic, anticancer, and anti-inflammatory which is beneficial to health (16, 17, 18, 19, 20, 21,

22). These pharmacological properties of M.villosus have been reported to be a result effect of the rich bioactive

compounds present in the plant of which different parts have been well studied for their robust bioactive

compounds eliciting the aforementioned pharmacological activities. For instance, studies have shown that the

leaf extract of M. vilosus using different solvent fractions like methanol, acetone ethanol, n-hexane, and ethyl

acetate yielded secondary metabolites like terpenoids, phenols, tannins, cardiac glycosides, and carbohydrates

(23, 24). John-Africa and colleagues investigated the effect of the sedative properties of M.villosis leaves in mice,

and observed the presence of psychoactive substances that are sedative in nature, then concluded that M.villosus

leaf can be used as a therapeutic agent in the management of stress-related diseases (25). The crushed leaves of
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M. villosus have also been shown to be beneficial in the treatment of ulcers, ringworms, eczema, and fresh

wounds which could be due to its antibacterial and anti-ulcerative properties (24). Moreso, the aerial part of M.

villosus have been employed in both in-vivo and in-vitro studies to treat various diseases (26, 27). However, this

study explored the possible phytochemicals and bioactive compounds present in the methanol extract of the

Mitracarpus vilosus flower using the Gas Chromatography-Mass Spectroscopy technique. Phytochemical

analysis carried out on the flower extract revealed the presence of secondary metabolites which include tannins,

saponins, flavonoids, steroids, and cardiac glycoside, with the absence of terpenoids. These secondary

metabolites are beneficial to man because of their diverse biological activities in the body (28, 29, 30, 31, 32).

Interestingly, a previous investigation carried out in our laboratory on the methanol plant extract of Mitracarpus

vilosus revealed the presence of these potent phytochemicals in the plant. The presence of these phytochemicals

in the methanol extract of M. villosus flower thus potentiates its efficacy in the treatment of different diseases

like coronary heart disease (CHD), neurodegenerative diseases, hypertension, etc.

To further elucidate the different bioactive compounds, present in plants with their molecular weights and

structures, different techniques are being employed, one of which is the Gas Chromatography-Mass

Spectroscopy technique (33). This technique is based on the synergistic combination of two analytical methods

to separate and identify different substances within a test sample. The use of GC-MS in the screening of

bioactive compounds is essential in phytochemistry to isolate and characterize the different compounds present

in plants. The GC-MS analysis carried out on the methanol extract of M. vilosus flower revealed the presence of

52 different phytochemical components of which five are most prominent due to their high percentage

composition and these are listed in descending order; hexadecenoic acid, 9,12-octadecanoic acid, oleic acid,

octadecanoic acid, and squalene. Some of these bioactive compounds are known to have so many biological

functions, for instance, oleic acid is a cardioprotective and hypotensive agent. It also plays a role in the

regulation of cholesterol, and it is therefore incorporated as a cholesterol-lowering agent in pharmaceuticals. In

the industrial sector, it can be used as an emulsifying agent which is present in aerosol products. Oleic acid has

also been shown to boost memory (34). Moreso, the presence of 9,12-octadecadienoic acid potentiates its

antihistamine, anticoronary, antiandrogenic, antieczemic, likewise hypocholesterolemic, hepatoprotective

antiarthritic, and nematicide properties and therefore could be used in the management of diseases. Octadecanoic

acid present in the M. vilosus methanol flower extract makes it a good agent for the hardening of soaps,

softening of plastics, and production of cosmetics and candles, thus could be employed in the industries. Most

abundant is squalene which is used as an emollient. It can also act as an antioxidant with antitumor activities (35).

Collectively, results from this study further elucidate the different phytochemical components of

Mitracarpus villosus flower which could shed more light on the particular phytochemical constituent responsible

for the different pharmacological activities elicited. Thus, the use of M. vilosus flower should be employed in

both industrial and pharmacological industries and in the management of health challenging diseases.
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