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A B S T R A C T
The in vitro antimicrobial activity of Cucumis anguria L. callus extract was studied
against selected pathogenic fungi and bacteria, by well diffusion method. Callus was
extracted using Chloroform, Acetone, Methanol, Benzene, and Petroleum ether. The
callus extracted with methanol was most effective than other solvents used against
pathogenic bacteria Escherichia coli, Streptococcus aureus, Klebsiella pneumonia,
Pseudomonas aeruginosa, Salmonella paratyphi and fungi Fusarium oxysporum,
Aspergillus fumigatus, Candida albicans and Aspergillus flavus, Aspergillus niger.
Acetone extracts showed maximum inhibitory activity (34.9mm) against Streptococcus
aureus , whereas for fungal methanol extract exhibiting highest zone of inhibition (8.6
mm) against Candida albicans. Chloroform extract showed moderate range of
inhibitory activity against bacterial pathogens and fungal pathogens. Benzene and
Petroleum ether extracts were inefficient in inhibiting the bacterial and fungal growth,
when compared to other extracts.

Introduction
Over the years plants have been used in medicine for
both preventive and curative therapies. The records of
native knowledge from various parts of the world
represent on age long tradition of plants being the major
bio resource base for health care (Stepp and Moerman,
2001).
Enteric bacteria include Escherichia coli. Shigella spp.,
Klebsiella spp., Salmonella spp., Staphylococcus
aureus, Vibrio cholera and Pseudomonas spp , which
are major etiologic factors of sporadic and epidemic
diarrhea in both children and adults. W.H.O announced
that 80% populations depend mainly on traditional
remedy, require the use of plant extracts and their active
ingredients (Tambekar et al., 2007).
Fungal infections remain a significant cause of morbidity
and mortality despite of new antifungal agents (McNeil
et al., 2001). More than 25% of the world cereals are
contaminated with known mycotoxins and more than 300
fungal metabolites are reported to be toxic to man and
animals (Galvano et al., 2001). Therefore, researchers
are increasingly turning their attention to folk medicine,

for discovering superior drugs against microbial
infections (Srinivasan et al., 2001).
Cucumis anguria is one of the under utilized traditional
medicinal plants. Cucumis anguria is of African origin
arise in the wild of East and Southern Africa. It can yield
bitter or non-bitter fruits. Immature fruits are utilized as
fresh cucumbers. Bitter forms of Cucumis anguria are
used traditionally as a organic pesticide in crops in
Zimbabwe. The plant has diverse medicinal applications
(Herin et al., 2012, Figueroa et al., 2009). In folk medicine
the plant is used to cure stomach pain and to reduce
oedema. The fruit is believed to treat jaundice if consumed
(Senthil Kumar and Kamaraj, 2011). Juice prepared from
leaves are applied to freckles in Cuba. Kidney
complications are treated through preparing a decoction
in Colombia. The previous investigation concluded that
the antibacterial and antifungal activities the ethanolic
fruit extracts are having strong activity against all the
bacterial and fungal organisms. So Cucumis anguria
callus extract with methanol can be used as antimicrobial
agents. The present work aimed to find out the new
therapeutic compound from callus extract of Cucumis
anguria. The result can be lending credence to the
folkloric use of this plant for curing microbial infection.
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Materials and Methods
Plant materials
Seeds of West Indian Gherkin (Cucumis anguria L.)
variety AJAY F1 were obtained from Nunhems India Pvt.
Ltd., Andhra Pradesh, India. Mature seeds were used as
explants source. Surface sterilization of seeds by washing
the seeds with 3-5 drops of “Teepol” brand (commercial
bleach solution, 0.6% sodium hypo chloride, Rickitt and
Benckiser Ltd., Kolkatta, India) for 5 minutes and rinsed
with distilled water five times to remove the soap solution.
The fungal contaminations were eliminated by soaking
the seeds in 70% ethyl alcohol for 30 seconds and then
rinsed with sterile distilled water for three to five times.
Then the seeds were surface sterilized with 0.1% (w/v)
mercuric chloride solution for three minutes. Finally the
seeds were rinsed with sterile distilled water for five times
and left to air dry. The explants were treated with the
fungicide (Bavistin) for 15 minutes and rinsed again with
sterile distilled water for 3-5 times.
The surface sterilized seeds were aseptically inoculated
on MS basal medium (Murashige and Skoog, 1962) for
germination. The inoculated seeds were kept in dark for
2 days to render uniform germination and then in light
(18/6 photoperiod) with the intensity of 50 µmol m-2 s-1
for subsequent days provided by cool white light. The
in vitro leaves of Cucumis anguria L. were collected
from 35 day - old plants. They were cultured on MS
basal medium containing 2, 4-D (2.0 mg/l) for callus
induction. Then the callus was air dried under sterile
conditions in shade, powdered and used for the
experimental work.
Test organisms
Five bacterial and five fungal species were used as test
organisms. These include two gram positive bacteria such
as Streptococcus aureus and Klebsiella pneumonia and
three gram negative bacteria, Escherichia coli,
Salmonella paratyphi and Pseudomonas aeruginosa.
Fungal organisms like Candida albicans, Fusarium
oxysporum, Aspergillus niger, A. fumigatus and A. flavus.
The fresh pure cultures were collected from K.A.P
Vishwanathan College of Medical Science,
Tiruchirappalli, India.
Preparation of extracts
About 15g each of dried powdered callus of Cucumis
anguria were separately extracted with five different
solvents namely Acetone, Benzene, Petroleum ether,
Methanol and Chloroform. The crude extract yields were
tested for antibacterial and antifungal activities.
Antibacterial assay
Antibacterial activities of the extracts were tested using
the Agar diffusion method (Collins et al., 1989). Varying
concentrations, from 100 µg/ml up to 500 µg/ml of the
extract were used and Muller Hinton Agar is used as test
medium for antibacterial assay. The plates were incubated
overnight or 24 hours at 37º C and the inhibition zone
were measured. The minimum inhibitory concentration
(MIC) for the most active component was recorded for
each microbe after 24 hours.
Antifungal assay
Antifungal activities of the extracts were tested using
the Agar dilution method (Collins et al., 1989). The extract
were prepared at different concentrations (100 µg/ml to
500 µg/ml) and tested in potato dextrose agar medium.
Inhibition of growth was noted, after the plates were
incubated at 25º C for 24 to 48 hours. The minimum
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inhibitory concentration (MIC), for the most active
component was recorded after 48 hours.
Results and Discussion
Traditionally leaf extracts of many plants has been used
to treat fungal infection (Villasenor et al., 2002). The
present study revealed that the dried callus extract of
Cucumis anguria shown to possess both antibacterial
as well as antifungal properties. The methanolic extract
was the most effective among the five crude extracts
tested against bacterial organisms as shown in Table 1.
The tested microbial organisms showed with the MIC of
varying degrees of antimicrobial activities in the examined
plant extracts. Methanol extract showed strong activity
of inhibition against E.coli (18.0 mm), Streptococcus
aureus (28.0 mm), Klebsiella pneumonia (10.0 mm),
Pseudomonas aeruginosa (8.1 mm) and Salmonella
paratyphi (6.4 mm). The acetone extract of callus extract
of C.anguria showed maximum zone of inhibition against
E.coli (11.8 mm) followed by Streptococcus aureus (3.4
mm), Klebsiella pneumonia (6.4 mm), Pseudomonas
aeruginosa (4.5 mm) and Salmonella paratyphi (6.7
mm).The petroleum ether extract showed moderate zone
of inhibition against E.coli (7.0 mm), Streptococcus
aureus (6.2mm), Klebsiella pneumonia (3.4 mm),
Pseudomonas aeruginosa (8.0 mm) and Salmonella
paratyphi (9.2 mm). Extracts of benzene and chloroform
were ineffective in inhibiting the bacterial growth (data
not shown).
The methanol extract of C. anguria callus tissue has
shown good antifungal properties for all the fungal strains
tested in this work. The growth of aflatoxin producing
toxigenic Aspergillus flavus, Aspergillus fumigates and
Aspergillus niger were totally inhibited at 100 and 150
µg/ml concentration (Table 2). The total inhibition rate
for A. flavus can be comparable to Gentamycin used as
control. For plant pathogenic fungi Fusarium oxysporum,
75% total inhibition of growth was noticed at 500 µg/ml.
This total inhibition was comparable to control.
The human pathogenic fungal strain, Candida albicans
was subjected to a 100 percent of inhibition of growth at
150 µg/ml concentrate of extract. Whereas 75 percent of
inhibition was observed for 100 µg/ml concentration of
extract and this was comparable with the control.Similar
results were also reported in methanol extract of C.
anguria fruits at 500 µg/ml against Aspergillus,
Pencillium, Microsporum and Trichophyton (Senthil
Kumar and Kamaraj, 2011, Anusharaj et al., 2011,
Abubacker et al., 2008, Britto ., and Steena, 2013). The
leaf and fruit extracts of methanol has been reported to
have antifungal activities against Candida albicans,
Proteus, E.coli, Fusarium oxysporium and Cryptococcus
neoformans (Jigna et al., 2007, Philip et al., 2009, Jigna et
al., 2009). The present work proved that the callus
methanol extract at 150 µg/ml has good antifungal
activities against C. albicans.
The MIC values of the callus extract varied from 100 µg/
ml to 500 µg/ml for the fungi tested. The activity of the
extract on these fungi at different concentrations
decreased with increasing concentrations of the extract.
The possibility for developing antimicrobials from higher
plants will lead to the development of a modern drug to
act against microbes. Further research is necessary to
determine and identify the antibacterial compounds of
C. anguria and also to determine its full spectrum of in
vitro antimicrobial evaluation of this species.
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Inhibition Zones (ZI) representing sensitivity of extracts against bacterial cultures in millimeter (mm).

Table 1: Antibacterial activity of callus extracts of Cucumis anguria L. against various bacterial strains.
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Inhibition Zones (ZI) representing sensitivity of extracts against fungal pathogens in millimeter (mm).

Table 2: Antifungal activity of callus extract of Cucumis anguria L
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