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Abstract
Dry and powdered leaves of Phyllantus fratenus and, Taraxacum officinale were subjected to different solvent
extraction using chloroform, methanol and hexane. The extracts were examined for the phytochemical components
present in them. It was observed that in Phyllantus fratenus; fats and oil, tannins, saponins, coumarins were present
the chloroform extract, alkaloids, glycosides, tannins and coumarins were present in the methanol extracts and in
the hexane extract, alkaloids, glycosides, flavonoids and coumarins were present. In Taraxacum officinale; alkaloids,
fats and oil, tannins, saponins, flavonoids, terpenoids and steroids were present in chloroform extracts, alkaloids,
flavonoids, terpenoids and steroids were present in the methanol extract and in hexane extract, it was only alkaloids
and terpenoids that were present. The microbial activity of the various solvent extracts of the different plants showed
that the chloroform extracts of both plants were active against S. aureus, and V. cholerae, but it was only T. officinale
extract that was active against E. coli. In the hexane extracts of both plants, the growth of S. aureues was inhibited
in both plants extract, V. cholerae growth was only inhibited in P. fratenus extract and E. coli was only inhibited in T.
officinale extract. In the methanol extracts of both plants, S. aureus was inhibited in T. officinale extract, V. cholerae was
inhibited in both plant extracts and E. coli was only inhibited in T. officinale extract. The observations on the antimicrobial
activities of the various plant extracts indicated the reasons of their applications in herbal drug dispensation.

Keywords: Phytochemicals; Antimicrobial activity; Plant extracts;
Phyllantus fratenus; Taraxacuim officinale
Introduction
Man from origin has been in search for new drugs. Different
medicinal plants which possess healing uses have been identified and
new ones being discovered [1]. Plants have the capacity to translate
the energy from the sun to chemical products or metabolites, which
are consequently converted to food and medicine for use by man
and animals [2]. According to estimate from the World Health
Organization (WHO), 80% of the total world population particularly
those in developing countries utilize mostly plant parts as traditional
medicine for their main health care, through the use of plant extracts
[3].
Although the medicinal characteristics of plants is a common
knowledge, yet their importance has not been satisfactorily coupled for
man’s use. This is due to improper documentation or records of known
herbal plants and variation in application which differs from one tribe
to the other and one herbalist to the other [4].
The importance or herbal medicines lies in their environmental
friendliness and low cost when compared with laboratory processed or
synthetic drugs in medicinal stores [5]. Due to the fact that herbal drug
possess multi-targeting effect, inexpensive and safety of plant based
products when compared to synthetic drugs, there is a continuous rise
in the search and discovering of new drugs of plants origin [6].
Notwithstanding the circumstance, indigenous medical practices
have attracted much attention in different fora and disciplines, even
though the mode of action and clinical efficiency of most indigenous
medicinal plants have not been well-known to agreeing to modern
requirements of pharmacognosy and pharmacology [7].
Nevertheless, this is not sufficient to question the alternative use
of herbal medicine, since the use of synthetic products stems from the
modification of the structure and functions of some natural products.
Both primary and secondary metabolites are produced from
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plants. The primary metabolites refers to the proximate components
which are elementary cell metabolites such as sugars, protein, lipids etc,
and the secondary metabolites (phytochemical components), the end
products of the primary metabolites which have a variety of structural
arrangements and properties and not certainly be involved in the
essential breakdown or build-up of the cell [8].
Most plants used in traditional medication have bioactive
constituents which are not fully known. In most studies on herbal
plants, consideration is mostly on their effects on biological systems
based on their applicability or use, without giving adequate attention
to the different components or combinations which the plant contains.
Based on this fact, the investigation or exploration of these plants
should be carried out with respect to their use [9] and this should
include both chemical and biological assessment [10].
Microorganisms are the predominant disease causing agents. Also,
they are responsible for most ill health and death recorded worldwide.
In the world presently, there is a growing spate of drug resistant
microorganisms which has resulted in non-effectiveness of some
drugs presently in use. This state has provided the motivation for the
quest for new and effective antimicrobial constituents from numerous
source like curative plants. The plants by tradition have given a source
of anticipation for innovative drug combinations, thereby providing
huge influences or contributions to the wellness and health of humans.
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Therefore, the use of plant extracts which possess antimicrobial
characteristics can be very useful and significant for therapeutic uses [11].

observed for a brick red colour, which is an indication of the presence
of glycosides [17].

This study therefore was carried out to examine the phytochemical
composition and anti-microbial potentials of the different solvent
extracts of Phyllantus fratenus and Taraxacuim officinale Leaves.

The test for fats and oil was done by the stain or spot test method,
where a little amount of the extract was dropped in between two filter
papers and observed for oil stain [18].

Materials and Methods

Coumarin test was conducted the addition of 10% NaOH to 3 ml of
the extract. The presence of coumarin was detected by the appearance
of fluorescence blue-green colour [19].

Source and preparation of plants
Fresh leaves of Phyllantus fratenus and, Taraxacum officinale were
obtained from Obite and Port Harcourt in Rivers State, Nigeria. The
fresh leaves were washed and air dried to constant weight. The plants
were blended to powder using an electric blender and stored in airtight bottles.

Solvent extraction of the plants
The extraction of the different plant extracts and preservation
of the extracts was done according to the method of Obomanu et al.
Precisely, 50 g of each powdered dried leave were extracted for 72 hours
using different solvents (chloroform, methanol and hexane) in a 200
ml beaker and later transferred to an air tight bottle to avoid escape of
the solvent. The sample was filtered using muslin cloth and later, filter
paper. Extract obtained was kept in an air tight bottle until it was used
for phytochemical screening and biological test.

Phytochemical examination of the plants
The Wagner’s test was used for identification of alkaloids in the
plant extracts. A few drops of 1% HCl was added to 3 ml of the extracts
in a test tube and the extract: HCl mixture heated for 15 min, allowed
to cool and 2 drops of Wagner reagent was dropped to the mixture and
observed for a reddish-brown precipitate which indicated the presence
of Alkaloid [12].
Alkaline reagent test was used to determine the presence of
flavonoids. Sodium hydroxide solution was added to 3 ml of the
extract and observed for the formation of an intense yellow colour. On
addition of few drops of dilute acid (H2SO4 or HCl) it turns colourless
thereby showing the presence of flavonoids [13].
To examine for the presence of saponins, the frothing Test was
performed. 3 ml of the extract in a test tube was mixed with 5 ml of
distilled water and shaken vigorously for 2 min. The formation of stable
form or froths established the presence of saponins [14].
When 3 drops of concentrated H2SO4 is added to 3 ml of the extract
and a red colouration is observed, indicated the presence of steroids.
The test for tannins was done by adding 10% of freshly prepared
KOH to 3 ml of the extract in Mn (OH)2 and observed for dirty white
precipitate, which authenticates the presence of tannins.

Collection of bacteria species and preparation
Bacterial isolates (E. coli, S. aureus, and V. cholerae) were obtained
from the Microbiological Unit, University of Port Harcourt Teaching
Hospital (UPTH), Choba, Port Harcourt, Rivers State. They were
incubated at 37°C for 24 hours and stock cultures prepared. A loopfull of the cultured bacterial was collected from its stock with a sterile
wire-loop and injected into a test-tube of 5 ml Mueller-Hinton broth.
The broth was then incubated at 37°C for 6-hours [20]. Thereafter, the
turbidity of the broth culture for the different pathogens were adjusted
with sterile saline water to cell concentration of 3.0 × 108 cells/ml.

Anti-bacterial screening of the plant extracts
The antibacterial effect of the different plant extracts on the
pathogenic bacteria species was done via the disc diffusion assay
method. In this method, sterile test discs (6 mm diameter) were
impregnated with the 10 mg/ml concentration of the different extracts
and dried at 45°C in a hot air oven until the discs are completely dried
[21]. One millilitre (1 ml) of each pathogenic bacteria species, with the
cell concentration of 3.0 × 108 cells/ml, was then seeded into recently
prepared Mueller-Hinton agar plates using the pour-plating method
and allowed to solidify [22]. The different test discs of the different
extracts of different plant species were placed on the surface of the disc
accordingly and labeled appropriately. The plates were then incubated
at 37°C for 24 hours. After incubation, the zones of inhibition for
the different extracts of the different plant species were measured in
millimetres (mm) and recorded [23].

Results
The phytochemical screening of Phyllantus fratenus in chloroform
extract showed the presence of fats and oil, tannins, saponins and
coumarin. While the methanol extracts showed the presence of alkaloids,
glycosides, tannins, and coumarin. The hexane extracts showed the
presence of alkaloid, glycosides, flavonoids and coumarin. Terpenoids,
steroids and proteins were not present in any of the solvent extracts from
the plant. The phyllantus extracts however, showed more positive results
in the methanol extract than the chloroform and hexane extracts (Table 1).
Phytochemicals

Solvents
Chloroform

Methanol

Hexane

Test for terpenoids was conducted by mixing 3 ml of the extract
with 2 ml of CHCl3 in a test tube. Thereafter, 2 ml of concentrated
H2SO4 was added gently to form a ring layer which interfaced with a
reddish brown colour, thus indicating the presence of terpenoids [15].

Alkaloids

-

+

+

Fats and oil

+

-

-

Glycosides

-

+

+

Tannins

+

+

-

Saponins

+

-

-

A mixture of 3 ml of the extract, 2 ml of 40% NaOH and few drops
of 5% CuSO4 were added together and observed for a violet or pink
colour, which showed the presence of protein in the sample [16].

Flavonoids

-

-

+

Terpenoids

-

-

-

Steroids

-

-

-

To 10 cm3 of concentrated H2SO4 was added to 3 ml of the extract
and the mixture heated for 15 min in a boiling water bath. Thereafter,
10 cm3 of Fehling solution was added to it while still boiling and

Proteins

-

-

-

Coumarins

+

+

+
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Table 1: Phytochemical composition of Phytallus fratenus from different solvent
extracts.
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The phytochemical screening of Taraxacum officinale extracts
indicated the presence of alkaloids and terpenoids in all the three
solvent (chloroform, methanol and hexane) extracts. Flavonoids and
Steroids were only present in chloroform and methanol extracts. While
fats and oil, tannins and saponins were present in only chloroform
extract. Glycosides, proteins and coumarin not detected in any of the
extracts (Table 2).

proteins in bacteria, thus hindering the utility of proteins by bacteria,
with the resultant retardation of protein manufacture within the cells
[27].
Saponins is very important in the treatment of cough and in the
controlling of soreness of the upper respirational region. Furthermore,
plant based saponins serve as heart tonic naturally and have been
documented to prevent diabetics and hinder the growth of fungi [28].

The antimicrobial activity of the various solvent extracts of both
plants showed that all the different solvent extracts inhibited the activity
of S. aureus, except the methanol extract of P. fratenus. However, the
methanolic extract of T. officinale offered the greatest inhibition to S.
aureus. Growth of V. cholerae bacteria was inhibited in chloroform and
methanol extract both plants and hexane extract of P.fratenus, but was
resistant to hexane extract of T. officinale. The E. coli bacterial strain
was resistant to the effect of all the solvent (chloroform, hexane and
methanol) extracts of P. fratenus, but were inhibited in all the solvent
extracts of T. officinale (Table 3).

The importance of Flavonoids lies in the fact that it controls and
prevent tissue damage due to the presence of triggered, radical or
singlet oxygen species [29]. Furthermore, flavonoids possess several
biological characteristics. They act as vasodilators, prevents swelling
of body tissues, acts as antioxidants, anti-microbial and increases the
effectiveness of the immune systems. Steroids are known vital heart
tonics. They have the capacity to prevent insects and bacterial attacks.
They are introduced into cosmetics, food and work effectively in herbal
medicine to increase strength. Their deep and effective inhibition of
microbial growth makes them relevant in traditional health services
or applications [25,30]. Terpenes or terpenoids are a group of organic
compounds produced by plants. They possess strong odour which
repels plant eating insects and animals. The smell also attracts predators
and parasites of herbivorous animals. The functional group of some
of the classes of terpenoids or terpenes contain oxygen while others
are hydrocarbons [31]. They contain primarily essential oils found in
therapeutic plants, which equally serves for fragrance and aromaticity
in cosmetics production. A typical example of a terpene is vitamin A
[32].

Discussion
The presence of these chemical substituent referred to secondary
metabolites is known to be responsible for the health applications of
plant for curative purposes. The application of Alkaloids for therapeutic
applications have been known for many centuries ago. They possess
cytotoxic properties [24] and analgesic characteristics. When they are
present in plants, the possibility of the plant poison is increased. The
bitter taste of alkaloids prevents plants from attack by many insect pest
and predators. Cardiac glycosides inhibits the pumping of sodium/
potassium ion and therefore increases the concentration of Na+ in the
myocyte, which helps in the total increase of calcium ions available
to the heart muscles. This helps to positively facilitate heart functions
by reducing congestion in the heart, and therefore act as a good agent
for the control and failure of hearth. Controlled intake of cardiac
glycosides, helps in arresting cardiac arrhythmia and give strength to a
weak heart, thus helping the herat perform more efficiently [25].

The coumarins are important because of their biotic characteristics.
They possess physiologic functions, and inhibits bacterial and cancer
growth. Coumarin together with some of its derivatives and are known
probable inhibitors of cell propagation in several carcinoma cell shapes
[33]. Coumarins display healing result through competitive inhibitors
in the thickening flow pathway. They prevent the role of vitamin K
that promotes the biological manufacture of prothrombin. In essence,
coumarins show the expected healing consequence of anticoagulation
through the control of plasma changeability and the elimination
of poisonous effect of hemorrhage [34]. Due to the advantages of
environmental safety, less toxicity, availability, cost effectiveness and
their effect on enormous quantity of microorganisms, herbal drugs
have been used to achieve the treatment of different bacterial attacks.
The antibacterial potentials and mode of action of plant extract against
microorganisms have been documented extensively [35]. The effects
of the different extracts showed variation in the resistance offered by
the tested microbes or bacteria. The active principles of resistance or
inhibition of plant extracts on bacterial strains is dependent on the
presence and nature of phytochemicals in the plant examined and also
on the concentrations of the different phytochemicals extracted [3638], the nature of the plant, the species and nature of the microorganism
tested and the solvent type used for the extraction. The active principles
or phytochemicals is the basis of medical potency or effectiveness of
medicinal plants [35].

Tannins have been documented to retain functional and severe
haemostatic characteristics that facilitates the healing of wound and
enhance irritated mucus membrane and also impede the development
of bacteria [26]. This action is achieved through the precipitation of
Phytochemicals

Solvents
Chloroform

Methanol

Hexane

Alkaloids

+

+

+

Fats and oil

+

-

-

Glycosides

-

-

-

Tannins

+

-

-

Saponins

+

-

-

Flavonoids

+

+

-

Terpenoids

+

+

+

Steroids

+

+

-

Proteins

-

-

-

Coumarins

-

-

-

Table 2: Phytochemical composition of Taraxacuim officinale from different solvent
extracts.

The bacterial pathogens examined has been known to disease
causative organisms and are prevalent. The tested result indicated S.

Pathogen

Hexane extract

Chloroform extract

Methanol extract

P. fratenus

T. Officinale

P. fratenus

T. Officinale

P. fratenus

S. aureus

7.7

7.7

7.8

7.8

R

9.2

V. cholerae

8.9

7.9

9.1

R

8.8

8.9

R

8.1

R

8.1

R

8.7

E. coli

T. Officinale

Table 3: Biological activity of the plant extracts from different solvents against different pathogens.
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aureus and V. cholerae responded more positively to the extract effects
than E. coli. This may be due the fact that E. coli offer more resistance
to the applied plant extracts or that it has the capacity to neutralize the
effect posed by the plant extracts. However, According to Bereksi et al.
[39], E. coli has been identified as a resistant bacterial strain to many
drugs and plant extracts.
The bacterial strain, E. coli resisted the effect of the different solvent
extracts from Phytallus fratenus, but were inhibited in the solvent
extracts of Taraxacum officinale. This difference may be associated
with the difference in the phytochemicals extracted from the different
plants. The differences between the two plant extracts only occurred
in coumarins and glycosides which were present in Phytallus fratenus,
while terpenoids and steroids were only detected in Taraxacum
officinale extracts. The lower or non-response of E. coli to extracts of
Phytallus fratenus could be owing to their capacity to form external
pores that enabled it to resist the new environmental situations than
the other examined microorganisms [22].

Conclusion
This study has shown that the plant extracts possess possible
antimicrobial components which can fight against microbes. Therefore,
they can serve as useful herbal remedy for the cure and prevention of
some diseased conditions caused by microorganism. If these plants
are properly harnessed through further studies and produced through
normal scientific approach, they could serve for alternative source of
drug production.
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