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ABSTRACT
The in-vitro and in-vivo antifungal activities of saponin extracted from Phyllanthus niruri were
investigated. The proximate composition of the plant determined using the methods of the
Association of Official Analytical Chemists showed that the moisture, dry matter, crude protein,
crude fibre, total ash and fat were available in 1.34 g, 98.66 g, 12.33 g 18.45 g, 7.36 g and 2.54
g/100 g respectively. The elemental analysis determined using the Flame- Photometric method
reveals the presence of major, minor and trace elements in appreciable quantities. Nine elements;
Zn Mn, Ca, Mg, Na, K, Fe and P were present. The susceptibility of three Trichophyton species
determined by the radial- mycelial methods showed that T. mentagrophytes was more susceptible
to the saponin. These favourable effects point to the potential of the saponin as a remedy against
mycotic infections caused by T. mentagrophytes. The fact that this extract exerted an inhibitory
effect on these epidermal fungi indicates that they can potentially be further developed into
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antifungal clinically used agents.
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its hepatoprotective properties. Although no
effective specific therapy is available for viral
hepatitis, P. niruri has shown clinical efficacy in
the treatment of viral Hepatitis B [9].

1. INTRODUCTION
For the past 60 years, antifungal chemotherapy
has been the mainstay of medical intervention
against infectious diseases caused by fungal
pathogens. The continuous decline of therapeutic
effectiveness as a result of extensive use of
antifungal chemotherapy has been long
predicted and seems inescapable [1]. Many
surveillance studies have over the last decade
(1997-2007) drawn attention to this phenomenon
[2]. At the same time, the once- abundant supply
of new and improved antimicrobial compounds
have reduced, as drug development becomes
increasingly challenging and pharmaceutical
companies invest in more lucrative markets [3]. It
is therefore critical to realise that the
effectiveness of antimicrobial agents, widely
accepted as a common good, cannot be taken
for granted and that such substances are
increasingly attaining the status of nonrenewable
resources.

Saponins are naturally occurring surface-active
glycosides that are not only produced by plants.
They derive their name from their ability to form
stable, soap-like foams in aqueous solutions.
This easily observable character has attracted
human interest from ancient times [10]. Saponins
have high toxicity against fungi [11]. Fungicidal
activity against Trichoderma viride was
previously used as an identification method for
saponins. Kalopanax-saponin A isolated from
Kalopanax pinctus exhibited strong and specific
antifungal activity against Candida albicans and
Cryptococcus
neoformans
[12].
The
monodesmosidic spirostanol saponins from
Nelumbo mucifera destroy certain fooddeteriorating yeasts, film-forming yeasts, and
dermatophyte yeast and fungi [13]. The major
mechanism suggested for the antifungal activity
of saponins is their interaction with membrane
sterols.

Studies have revealed that traditional plant
medicine from various parts of the world can
provide a rich source of antiviral and antibiotic
activities [4]. These types of study can be
justified in the context of phytochemical leading
to the pharmaceutical development and bioactive
extracts which can also be considered as "ethical
phytomedicines", if appropriate phytochemical
standardisation and toxicology investigations are
undertaken [5].

Despite successes achieved in controlling
infectious fungal diseases, efforts to defend
against the wide range of microbes that threaten
human health continued to be challenged by
emerging and re-emerging of infectious
pathogens and possible use of a variety of
virulent agents as biological weapons [14]. A
defensive strategy based solely on developing
new vaccines and antifungal drugs, each specific
for only one or a few agents, is unlikely to be
successful in dealing with potential microbial
threats and these are exceedingly expensive. An
alternative approach attempts to exploit plants.
Therefore the aim and objective of this study is to
determine
the
proximate
and
mineral
composition of P. niruri, and to extract crude
saponin from the whole plant of P. niruri and
determine the in-vitro antifungal potency and
efficacy on strains of Trichophyton spp.

Many medicinal plants of Africa especially
Nigeria have been investigated for their chemical
components and some of the isolated
compounds have been shown to possess
interesting biological activity. Amongst these
plants is Phyllanthus niruri L., (Syn. P. fraternus
Webster), Euphorbiaceae, which is a common
kharif (rainy season) weed found in both
cultivated fields and wastelands [6]. It carries
different nomenclature in different parts of the
world. However in Nigeria it is called Asasa or
Arunjeran in Yoruba, Majiryar Kurumi in Hausa,
Asivi or Igbehen in Edo, Egu eza in Ibo and
Oyomo-ke-iso-aman-ke-edem
in
Efiki
[7].
Although considered a problematic weed for
farmers, it is a valuable medicine for herbalist [8]
and holds a reputable position in both Ayurvedic
and Unani systems of medicine. Recently it has
attracted the attention of researchers, because of

2. MATERIALS AND METHODS
2.1 Collection of Plant Material
The matured and fresh leaves of the plant,
Phyllanthus niruri were collected from farmlands
in Ado-Ekiti during the raining season between
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% Crude iber in sample
Loss in weight on ignition(W – W )– (W − W )
=
× 100
Weight of sample

the months of May and October (2004 – 2006).
The plant material was air-dried at room
temperature (27°C ± 1°C), was ground into the
powdered form using milling machine (Retsch
GmbH 5657 HAAH) and stored in air-tight plastic
container. Identification and authentication of the
plant were performed in the Department of Plant
Science, University of Ado-Ekiti, Nigeria where a
voucher specimen was deposited.

2.3.2 Estimation of fats
The method described my Martson et al. [15]
was employed to estimate the fat content. The
dried powdered plant materials (50 g) were
placed in a thimble of a Soxhlet extraction
apparatus. Extraction was done with petroleum
ether (150 drops/min) for 6h without interruption.
The extract was allowed to cool and the
petroleum ether was evaporated in a water bath
until no odour of ether remains. It was cooled at
room temperature. The residue was weighed,
heated until constant weight was recorded. The
fat content was calculated as follows;

2.2 Extract Saponins
The method described by Martson et al. [15] was
employed. The dried and powdered plant
material (500 g) was defatted in a Soxhlet with
petroleum ether at between 40°C and 60°C for
16 h. The residue was added to 100 ml of
absolute methanol and left overnight under reflux
at 70°C. It was filtered with Whatman No. 2 mm
filter paper and the filtrate evaporated to dryness
with a rotatory evaporator. The yield was
dissolved in 100 mL of distilled water, extracted
in a separating funnel with 1-butanol three times
and dried by evaporating. Finally, the extract was
dissolved in 25 mL of absolute methanol and the
saponins compound was precipitated by adding
75 mL of diethyl ether.

% Fat w/N =

Weight loss by sample (g)(
Weight of sample (g)

)

× 100

2.3.3 Total ash determination
The total ash content of the sample was
determined using the method described by
AOAC [16]. The dried powdered plant material
(10 g) was ashed in a furnace at 500°C for 3 h. It
was allowed to cool in a desiccator, weighed and
the new value taken. The percentage ash was
then calculated as follows:

2.3 Proximate Analysis of the Plants
2.3.1 Estimation of crude fiber

% Ash =

The crude fiber is the non-digestive dried residue
remaining after digestion of sample with 1.25%
H2SO4 and 1.25% NaOH solution under specific
conditions [16]. The method of Park et al. [17]
was employed in this estimation.

Weight of dish after ignition − Weight without sample
× 100
weight of sample

2.3.4 Estimation of moisture and total solids
The over-drying method described in the official
method of Analysis [16] was employed. The dried
powdered plant material (190 g) was dried in an
oven at 100°C for 1 h. The sample was cooled in
a desiccator, weighed and the weight loss
determined. Drying was continued until a
constant weight was obtained. The percentage
moisture was then calculated as follows:

Ground plant material (2 g) was defatted with
petroleum ether at 35 – 38°C and boiled with
200 mL of sulphuric acid for 30 mins. The extract
was filtered through muslin and washed with
boiling water until washings were no longer
acidic. The filtrate was boiled in 200 mL of
sodium hydroxide solution for 30 mins and
filtered again through a muslin cloth. It was
washed with 25 mL of boiling 1.25% H2SO4,
three 50 mL portions of water and transferred to
a preweighed ashing dish (W1) dried for 2 h at
130 ± 2°C, cooled in a desiccator and weighed
(W 2). The residue was ignited for 30 min at
600 ± 150°C and cooled in a desiccator and
weighed (W3). The observations were calculated
thus:

%

ℎ
× 100
ℎ

Total solid (%) = 100 – % moisture content
2.3.5 Estimation of protein
The Kjeldahl digestion method described in the
official method of Analysis [16] was used. The
dried powdered plant material (2 g) was put
inside a Kjeldahl digestion flask. One tablet of
selenium catalyst was added followed by the
3

Ajibade et al.; IJPR, 1(3): 1-8, 2018; Article no.IJPR.44703

addition of 25 mL of concentrated H2SO4. The
mixture was digested, heated gently for 5 – 10
minutes and then vigorously for 45 mins. It was
allowed to cool, diluted with distilled water and
transferred into the semi-macro apparatus for
distillation. Distillation was carried out for 15
minutes with all the pinch corks closed and the
contents titrated with 0.02 HCL. The crude
protein was calculated as shown below.

=

\

0.0014 ×

× 250
5 × 100

A
;
W × 6.25

plates of Sabouraud dextrose agar (Oxoid). (Fig.
1 had an infection on the face, while Fig. 2 had
the infection almost all over the scalp involving
the hair around the infected area). They were
then incubated at room temperature (25°C ±
1°C) for seven days.
The two samples were identified by their mycelia
characteristics, spore formation and appearance
on agar plates as described by Larone (1995).
The plates were placed on a microscopic stage
and examined by using 100 x and 400 x
magnification objectives to observe the sporebearing structures. Inoculating needle was used
to collect growth and teased on a slide stained
with Loffler’s methylene blue.

=

here W
= weight of sample digested

2.3.6 Estimation of carbohydrate

2.6 Determination of Antifungal Potency
and Efficacy of Crude Saponins

The carbohydrate content was estimated by
subtracting the moisture, protein, fat, crude fibre
and ash contents from 100.

2.6.1 Antifungal activities
Two different methods described by Fernandez
et al. [18] were used to determine the antifungal
activities of the saponin extract.

2.4 Determination of Mineral Contents
The atomic absorption spectrophotometer (AAS)
+
+
method [16] was used to determined Na , K ,
2+
2+
2+
2+
+
Ca , Fe , Mg , Cu , Zn , and P. Standard
stocks of the metals to be estimated were
prepared according to standard procedures [16].
The dried powdered sample of the plant (2.0 g)
was pretreated by ashing a furnace at 550°C
until the sample was completely ashed. It was
put in a desiccator to cool. To the pretreated
sample in a Kjeldahl flask, 20 mL of 1.0 nitric
acid (dilute) was added, gently boiled for 10
minutes and allowed to cool at room
temperature. The digested samples were filtered
with a filter paper (125 mm) into 100 mL of the
graduated flask. The Kjeldahl flasks and filter
paper were washed three times each with 10 mL
of distilled water. The 100 ml flasks were
made up to mark with distilled water (solution A).
Blank solutions were similarly prepared but
without the sample (Solution B). The standard
stocks of the metals were prepared into
solutions and were measured with the correct
filters to standardize the spectrophotometer. The
solutions for the metals were subsequently
measured.

2.5 Isolation
and
Identification
Trichophyton species

(i) Seed agar plate bioassay technique
The saponin extract used at various
concentrations of 0.3 – 2 mL were introduced
ascetically into different pre-sterilized Petridishes. Sterilised Sabouraud dextrose agar (15
mL) was added to each of the Petri-dishes
containing the extracts. They were swirled
carefully to ensure proper mixing and allowed to
set. The fungi plates were then bored using cork
borer (7.0 mm). Small inoculum (agar plug) of
each test fungi was then placed on the seeded
agar and incubated at room temperature (28°C ±
1°C). Control plates were made without the
addition of extract for comparison of growth after
four days.
(ii) Preparation of Spore suspension for TLC
bioassay
The test fungi were cultured on Sabouraud
dextrose agar plates at room temperature (28°C
±1°C) for 5 days. The fungal spores were
harvested by flooding plates of the fungus with
sterile distilled water and rubbing the culture with
a sterile glass rod. The spore suspensions were
filtered through two layers of sterile muslin to
remove the mycelia fragment. Centrifugation of
the filtrates was carried out for 15 mins at 3,500
rpm. The supernatant was discarded and the
spores washed in two changes of distilled water.

of

Scrapping from the face and scalp of the head of
two infected children in Aba-Erifun, Ado-Ekiti
were collected and inoculated onto different
4
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This was taken into 2% Sabouraud broth and the
spore concentration was determined by means of
a Hemacytometer. The concentration was
5
adjusted to 5.0 x 10 spore/mL by dilution with
distilled water.

hr, 56 hr and 84 hrs respectively. It was observed
that among the fungi tested; T. mentagrophytes
was more susceptible to the extract.
The results of the treatment of infected scalp and
skin are shown in Fig. 1 (A and B) and Fig. 2 (A
and B). The infected portions were cleared after
administration of the saponin extract for four
weeks.

2.6 Statistical Analysis
The data were expressed as mean +S.D., which
for biochemical and physiological parameters
were analyzed statistically using one way
ANOVA followed by Dunnet-+-test using the
SPSS Statistical software for comparison with
the control group and saponin treated group.
p < 0.05 was considered as significant while
p < 0.01 and p < 0.001 were considered as
insignificant.

Table 1. Proximate composition (g/100 g) of
P. niruri
Parameter
Moisture
Dry matter
Crude Protein
Total ash
Carbohydrate
Cellulose (fiber)
Fats

3. RESULTS AND DISCUSSION
3.1 Results

Mean
1.34
38.66
12.33
7.16
29.52
8.45
2.54

± SD
0.06
3.93
3.26
0.52
2.62
9.94
0.70

Means are for replicate determinations
±SD = Standard deviation

The proximate compositions of the leaves of the
plant are shown in Table 1. Moisture content of
the whole plant was 1.34 g/100 g. The dry matter
value was 98.66 g/100 g. The crude protein
value was 12.33 g/100 g while that of crude fiber,
total ash and fats were 18.45 g/100 g, 7.36 g/100
g and 2.54 g/100 g respectively. These reported
values are average of replicates.

Table 2. Elemental analysis (mg/kg) of
P. niruri
Parameter
Zn
Mn
Ca
Mg
Na
K
Fe
Cr
P

Elemental analysis of the whole plant reveal the
presence of major, minor and trace elements in
appreciable quantities (Table 2) Nine elements
i.e., Zn, Mn, Ca, Mg, Na, K, Fe and P were found
to be present in the plant extract while Zn and K
were in low percentage. These reported values
are average of duplicates.

Mean
10
Nd
170
270
120
50
100
Nd
1550

+ SD
0.07
17.35
26.16
29.46
20.29
1.04
-

Means are for duplicate determination
± SD = Standard deviation
nd = not detected

Table 3 shows the susceptibility of each of the
species of Trichophyton determined by their
radial growth at different concentrations after 28

Table 3. Antifungal activities of crude saponins by radial mycelia growth determination
Organisms

Trichophyton rubrum

Trichophyton mentagrophytes

Trichophyton megninii

Hours
28
56
84
28
56
84
28

5

Radial mycelia growth (mm)
Concentration (g/ml)
0.1
0.2
0.3
7.0
7.0
7.0
7.2
7.2
7.2
7.2
7.3
7.2
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.8
7.6
7.7

Control
15.0
13.0
25.0
20.0
19.0
30.0
23.0
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56
84

8.0
9.8

7.7
9.0

A

7.9
8.0

20.0
32.0

B

Fig. 1. (A) Before treatment (B) After treatment with crude saponin extract

A

B

Fig. 2. (A) Before treatment (B) After treatment with crude saponin extract
of nutrient for body building and a booster to the
immune system. Phosphorus has been reported
to be good for bones and teeth formation. It
contributes to energy production by participating
in the breakdown of carbohydrates, protein and
fats. It is needed for growth, maintenance and
repair of tissues and cells, and for the production
of DNA and RNA. Phosphorus is also needed to
balance, and metabolise vitamins and minerals
such as vitamin D, calcium, iodine, magnesium
and zinc. Magnesium is an essential mineral
involved in various metabolic reactions [20]. It is
necessary for major biological processes,
including the production of cellular energy and
the synthesis of nucleic acids and proteins. It is
also important for the electrical stability of cells
and maintenance of membrane integrity and

3.2 Discussion
The results obtained in the proximate analysis of
the plant showed that the dry matter of the plant
is as high as 98.66 g/100 g. This has always
been the findings of most researchers and it is
complemented by the reports of Oyekanmi and
Osho, [19]. The carbohydrate and crude protein
composition of a plant is of importance because
of their nutritive values. Both exist as 57.98 g/100
g and 12.33 g/100 g respectively in the plant.
The value of carbohydrate is high because most
plants store glucose as starch which is a source
of energy. The elemental analysis revealed the
presence of phosphorus, magnesium, calcium
and sodium in appreciable quantities. This
precludes that the plant could be a good source
6
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plays a key role in many physiological functions

especially protein synthesis of chlorophyll [11].

In this work, the saponin of interest was present
in 1.86 mg/100 g concentration. This is however
substantial, a reflection of the findings of Nwanjo,
[21]. With the presence of phytic acids and
cyanides at substantial concentration, one
expects signs of toxicity. It is, however, important
to note that in all the published works over the
last twenty (20) years. There has not been any
report of toxicity or side effects made in any
human or animal [20,21]. This could be because
these chemicals are not always available in a
pure form. This finding substantiates the result of
this work.

standards laid down in the 1964 Declaration of
Helsinki.

The activity of the saponin on Trichophyton spp.
isolated from the skin and head of infected
children showed that the extract is more active
against T. rubrum and T. mentagrophytes with
little activity against T. megninii. The skin and
head treatment of the patients over one week
also proved the efficacy of the extracts.
Antifungal activities of saponin have been
reported by Ibrahim et al. [22]. The major
mechanism suggested for the antifungal activity
of saponins was their interaction with membrane
strolls. It was observed that those saponins
having a branched-chain trisaccharide moiety
without any oxygen-containing groups at C2 and
C12 exhibited anti-yeast activity while saponins
with 2P-hydroxyl or 12keto groups showed very
weak or no activity [23]. A saponin with a
disaccharide moiety exhibited relatively low
activity and the aglycones or bidesmodic
furostanol saponin showed no activity [11].
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