
Full Terms & Conditions of access and use can be found at
https://informahealthcare.com/action/journalInformation?journalCode=iphb20

Pharmaceutical Biology

ISSN: 1388-0209 (Print) 1744-5116 (Online) Journal homepage: informahealthcare.com/journals/iphb20

Fungicidal Effect and Oral Acute Toxicity of
Psophocarpus tetragonolobus. Root Extract

S. Sasidharan, Z. Zuraini, L. Yoga Latha & S. Suryani

To cite this article: S. Sasidharan, Z. Zuraini, L. Yoga Latha & S. Suryani (2008) Fungicidal Effect
and Oral Acute Toxicity of Psophocarpus tetragonolobus. Root Extract, Pharmaceutical Biology,
46:4, 261-265, DOI: 10.1080/13880200701740858

To link to this article:  https://doi.org/10.1080/13880200701740858

Published online: 07 Oct 2008.

Submit your article to this journal 

Article views: 715

View related articles 

Citing articles: 1 View citing articles 

https://informahealthcare.com/action/journalInformation?journalCode=iphb20
https://informahealthcare.com/journals/iphb20?src=pdf
https://informahealthcare.com/action/showCitFormats?doi=10.1080/13880200701740858
https://doi.org/10.1080/13880200701740858
https://informahealthcare.com/action/authorSubmission?journalCode=iphb20&show=instructions&src=pdf
https://informahealthcare.com/action/authorSubmission?journalCode=iphb20&show=instructions&src=pdf
https://informahealthcare.com/doi/mlt/10.1080/13880200701740858?src=pdf
https://informahealthcare.com/doi/mlt/10.1080/13880200701740858?src=pdf
https://informahealthcare.com/doi/citedby/10.1080/13880200701740858?src=pdf
https://informahealthcare.com/doi/citedby/10.1080/13880200701740858?src=pdf


Pharmaceutical Biology
2008, Vol. 46, No. 4, pp. 261–265

Fungicidal Effect and Oral Acute Toxicity of Psophocarpus

tetragonolobus Root Extract

S. Sasidharan,1,3 Z. Zuraini,2 L. Yoga Latha,2 and S. Suryani2

1School of Biological Sciences and 2School of Distance Education, Universiti Sains Malaysia, Minden, Penang, Malaysia;
3Department of Biotechnology, Faculty of Applied Sciences, AIMST University, Bedongi, Kedah, Malaysia

Abstract

The methanol extract of Psophocarpus tetragonolobus (L.)
DC (Leguminosae) root was screened for antimicrobial ac-
tivity against Candida albicans (Berkhout). The extract
showed a favorable antimicrobial activity against C. albi-
cans with a minimum inhibitory concentration (MIC) value
of 3.13 mg/mL. Apart from the fungicidal effects, imaging
using scanning electron microscopy (SEM) was done to
determine the major alterations in the microstructure of C.
albicans. The main abnormalities noted via SEM studies
were the alterations in morphology and complete collapse
of the yeast cells after 36 h of exposure to the extract. The ef-
fect of the extract on the growth profile of the yeast was also
examined. It changed the normal growth profile of C. albi-
cans, thus confirming the fungicidal effect of the extract on
C. albicans. In an acute toxicity study using rats, death was
not observed, so the acute minimum fatal dose of the extract
was greater than 2000 mg/kg, and we found no pathologic
changes in macroscopic examination by necropsy of rats
treated with extract. We conclude that the extract may be
safely used as an antimicrobial agent.

Keywords: C. albicans, fungicidal activity, plant extract, P.
tetragonolobus root.

Introduction

The past three decades have seen a dramatic increase in mi-
crobial resistance to antimicrobial agents (Baquero, 1997;
Chopra et al., 1996) that has led to repeated use of an-
tibiotics and insufficient control of disease (NCID, 2002).
Hence, new antimicrobial agents are needed to deal with
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this situation. This encouraged us to evaluate the natural
plant resources of our country as antimicrobial agents based
on their ethnopharmaceutical use.

Among the many plants with healing properties in
Malaysia, Psophocarpus tetragonolobus (L.) DC (Legu-
minosae) has yet to gain importance and popularity. P.
tetragonolobus has commonly been used in traditional
medicine for many years. The leaves are boiled to make
a decoction applied as a lotion to cure smallpox (Perry,
1980). In the Shan states, the root is used as a poultice to
treat vertigo (Burkill, 1935). In Indonesia, the leaf infusion
is used as a wash for inflammation and suppurating sores
and the leaves applied to cure boils. In New Guinea, on the
other hand, the pod and edible tubers are considered robo-
rant (Stopp, 1962). Leaves and seeds are eaten to cure skin
sores such as boils and ulcers (Perry, 1980).

There is still much that is not known about P.
tetragonolobus, and research must be conducted in many
areas as available data are deficient on the status, extent,
and utilization of P. tetragonolobus. Our previous research
showed that the extract of P. tetragonolobus pods exhib-
ited good antioxidant activity (Yoga Latha et al., 2005).
The current study was carried out to determine the fungici-
dal activity of the extract of P. tetragonolobus root against
Candida albicans (Berkhout) and reports the oral acute tox-
icity of the extract, which has never been reported in the
literature.

Materials and Methods

Microorganism

Candida albicans was used as the test organism and was
obtained from a laboratory stock culture. The yeast was
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Table 1. Fungicidal activity (zone of inhibition and MICa) of
Psophocarpus tetragonolobus root extract compared with
commercial antibiotic miconazole nitrate.

Methanol extract zone of inhibition (mm)b

Crude Miconazole MIC (mg/mL)
Microorganism extract nitrate of the extract

Candida albicans 16.00 21.00 3.13

aAgar dilution method, mean value n = 3.
bThe values (average of triplicate) are diameter of zone of inhibition
at 100 mg/mL crude extract and 30 µg/mL miconazole nitrate.

cultured on Sabouraud dextrose agar at 30◦C for 24 h. The
stock culture was maintained on Sabouraud dextrose agar
slants at 4◦C.

Plant collection and preparation of extracts

Fresh P. tetragonolobus root was collected from Penang,
Malaysia, in June 2006 and authenticated by the botanist
of the School of Biological Sciences at Universiti Sains
Malaysia, where the herbarium specimen was deposited.
The sun-dried root was cut into small pieces, and 100 g
of root was boiled in a Soxhlet apparatus with 300 mL
methanol for 4 h. The root extract was evaporated to dry-
ness in a rotary evaporator. The dried extract was then redis-
solved in 10% DMSO (v/v) to yield a solution containing
100 mg extract per milliliter.

Figure 1. Agar plate showing inhibitory zones: (A) crude extract (100 mg/mL), (B) miconazole nitrate (30 µg/ mL), and (C) 10% DMSO (v/v).

Fungicidal activity

The fungicidal activity of the extract was determined fol-
lowing the method described by NCCLS (2002) with slight
modifications.

Disk diffusion technique

The test microbe was removed aseptically with an inoculat-
ing loop and transferred to a test tube containing 5 mL sterile
distilled water. Sufficient inoculums were added until the
turbidity was equal to 0.5 McFarland (108 colony-forming
units mL−1) standard (bioMerieux, Marcy Petoile, France).
One milliliter of the test tube suspension was added to 15–
20 mL of Sabouraud dextrose agar before setting aside the
seeded agar plate (9 cm in diameter) to solidify for 15 min.
Nine Whatman’s filter paper no. 1 disks of 6 mm diame-
ter were used to screen the fungicidal activity. Each sterile
disk was impregnated with 20 µL of extract (correspond-
ing to 100 mg/mL of crude extract); miconazole nitrate (30
µg/mL, as positive control); 10% DMSO (v/v) (as nega-
tive control). The disks were placed on the surface of the
seeded plates, incubated at 37◦C overnight, and examined
for zones of growth inhibition.

Determination of minimum inhibitory concentration
(MIC)

A 16-h culture was diluted with a sterile physiologic saline
solution [PS; 0.85% (w/v) sodium chloride] with refer-
ence to the 0.5 McFarland standard to achieve inoculums
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Figure 2. SEM micrographs of the (A) untreated and (B) extract-treated cells of Candida albicans.

of approximately 106 CFU mL−1. A serial dilution was
carried out to give final concentrations between 1.563 and
200.00 mg crude extract per milliliter. The tubes were in-
oculated with 20 µL bacterial suspension per milliliter nu-
trient broth, homogenized, and incubated at 37◦C. After
incubation, 50 µL was withdrawn from each tube, inocu-
lated on agar plates, and incubated at 37◦C for 24 h. The
MIC value was determined as the lowest concentration of
the crude extract in the broth medium that inhibited the
visible growth of the test microorganism.

Scanning electron microscope observations

Scanning electron microscope observations were carried
out on C. albicans cells. One milliliter of the C. albicans cell

Figure 3. Growth profile for Candida albicans in Mueller-Hinton
broth with 0 (control) and 3.13 mg/mL (MIC) concentration of
Psophocarpus tetragonolobus root extract.

suspension at a concentration of 1 × 106 cells per milliliter
was inoculated on a Sabouraud dextrose agar plate and then
incubated at 37◦C for 12 h. The extract (2 mL), at a concen-
tration of 100 mg per milliliter, was then dropped onto the
inoculated agar and was further incubated for another 36 h
at the same incubation temperature. A 10% DMSO–treated
culture was used as a control. A small block of yeast con-
taining agar was withdrawn from the inoculated plate at 0
and 36 h and fixed for scanning (Borgers et al., 1989).

Growth profile of C. albicans in the presence
of P. tetragonolobus root extract

In order to assess the fungicidal effect with MIC concentra-
tion over time, growth profile curves were plotted. A 16-h
culture was harvested by centrifugation, washed twice with
phosphate saline, and resuspended in phosphate saline. The
suspension was adjusted using the McFarland standard and
was then further diluted in phosphate saline to achieve ap-
proximately 107 CFU mL−1. Root extract was added to
aliquots of 25 mL Mueller-Hinton broth (MHB) in a 50-
mL Erlenmeyer flask (37◦C) to achieve a concentration of
0 (control) and MIC (3.13 mg/mL), after addition of the
inocula. Then, 1 mL inoculas were added to all Erlenmeyer
flasks. Finally, 1 mL portions were removed and the growth
of C. albicans was monitored using this portion by measur-
ing optical density at 540 nm (UV-9100; Ruili Co., Beijing,
China). The growth of C. albicans was measured every 4 h
for 48 h by the above method.

Oral acute toxicity

In this assay, male and female rats (150–240 g) obtained
from the animal shop, were used. The animals, housed in
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Table 2. Effect of acute treatment of Psophocarpus tetragonolobus root extract on the weight of the principal organs in rats.

Males Females

Organs Control 2000 mg/kg extract Control 2000 mg/kg extract

Lung/body weight (%) 1.05 ± 0.18 1.17 ± 0.23 0.81 ± 0.12 0.82 ± 0.12
Liver/body weight (%) 7.58 ± 1.44 7.12 ± 2.35 4.45 ± 0.6 4.21 ± 0.32
Spleen/body weight (%) 0.52 ± 0.20 0.49 ± 0.15 0.33 ± 0.04 0.35 ± 0.06
Heart/body weight (%) 0.74 ± 0.18 0.68 ± 0.10 0.37 ± 0.03 0.34 ± 0.04
Kidney/body weight (%) 1.79 ± 0.19 1.93 ± 0.28 0.93 ± 0.95 0.91 ± 0.93

Values are mean ± SD; p < 0.05.

cages at 22◦C, were starved overnight with free access to
water. Two groups of 10 animals (control and test group),
each containing an equal number of both males and fe-
males, were formed. A dose limit at 2000 mg/kg body
weight of the extract dissolved in water was administered
intragastrically to animals from the test group. The ani-
mals in the control group received water. In each case, the
volume administered was 10 mL/kg body weight. After ad-
ministration, the animals were closely observed during the
first 3 h, and occasionally thereafter, for 14 days, for toxic
signs and symptoms and death. The weight of the animals
was measured daily. During the 14-day period, dead ani-
mals were autopsied, and, at the end of the period, survivors
were sacrificed to examine vital organ gross changes.

Body weight evolution and weight of the organs from the
control and the test groups were compared using the t-test
run on the software SPSS for Windows.

Results

Antimicrobial activity

The results of fungicidal activity of the extract against
C. albicans are given in Table 1. The extract exhibited
a favorable activity against the yeast tested. The zone
of clearance produce by the commercial antibiotic disk
was larger than that produced by the extract disk (Fig.
1). The agar dilution method recorded the MIC value of
3.13 mg/mL.

Scanning electron microscope observation

Cells treated with MIC of the crude extract underwent con-
siderable morphologic changes in comparison with the con-
trol when observed under scanning electron microscope
(Fig. 2). Figure 2 shows the SEM micrographs of the un-
treated and extract-treated cells of C. albicans at 36 h expo-
sure time. Untreated cells (Fig. 2A) showed many oval and
smooth cells in appearance and some at a budding stage.
After 36 h of exposure (Fig. 2B), yeast cells completely
collapsed and cavitated. It appeared that the cells had lost
their metabolic functions completely.

Growth profile of C. albicans in the presence
of P. tetragonolobus root extract

The growth profile for C. albicans in Mueller-Hinton broth
at MIC and 0 (control) concentration is shown in Figure
3. The MIC was altering the normal growth profile for C.
albicans compared with the control (0 concentration). This
finding confirmed the fungicidal effect.

Oral acute toxicity

No toxic symptoms or death was observed in any of the
animals, and they lived up to 14 days. An autopsy at the end
of the experimental period revealed no apparent changes in
any organs. There were no changes either in the corporal
weight or in the weight of the principal organs, and all
animals exhibited a gain in body weight. Table 2 shows the
effect of the extract on the principal organ weights relative to
body weight. In the daily consumption of food and water,
water intake oscillated around 150 and 200 mL per day
in females and males, respectively, in both groups. Food
intake exhibited the same pattern of evolution in each sex
and group. Therefore, the acute minimum fatal dose of the
extract of P. tetragonolobus root for rats is higher than 2000
mg/kg body weight.

Discussion and Conclusions

The fungicidal activities of P. tetragonolobus root extract
against C. albicans examined in the current study, and its
potency, were quantitatively assessed by the presence or ab-
sence of inhibition zone and zone diameter and MIC value.
In this study, we particularly concentrate on dermatophytic
fungi C. albicans because the increasing prevalence of drug
resistant C. albicans recovered from hospitalized patients
is a major concern worldwide (Bagg et al., 2003). Also,
C. albicans is the most abundant and significant species in
human beings and known to be responsible for infections
in people, and can cause vulvovaginitis, oral thrush, noso-
comial infection, and candidiasis (Jarvis, 1995; Eggimann
et al., 2003;).

From this study, it appears that the extract exhibits a
favorable antimicrobial activity against C. albicans. This
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was confirmed by the alteration of the normal growth pro-
file of C. albicans by the extract. Furthermore, the SEM
study showed that the extract could completely collapse the
yeast cell and inhibit the growth of C. albicans. Hence,
C. albicans infection could be treated with the extract, as
the MIC for this yeast was found to be only 3.13 mg/mL.
The acute minimum fatal dose of the crude extract was
greater than 2000 mg/kg in rats, which is the single high
dose recommended by OECD (2000) guidelines for test-
ing oral acute toxicity. Thus, our test suggested that P.
tetragonolobus root does not cause any apparent acute tox-
icity. The results of the current study concur with the use
of this plant by native people for food preparation.

In addition, P. tetragonolobus may find use as an antifun-
gal agent in known dosages, especially in rural communities
where conventional drugs are unaffordable or unavailable
and the health facilities inaccessible. The results of the cur-
rent study may suggest that P. tetragonolobus root extract
possesses compound(s) with antiyeast properties against C.
albicans. Further purification of the active compound(s)
and in vivo evaluation of antimicrobial activity of the ex-
tract against C. albicans are therefore suggested for further
studies.
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