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Abstract: Plant extracts and their constituents have a long history as an important source of secondary metabolites and antifungal
agents, but their use in as fungicides, has been rarely reported. The aim of this study was to assess the phytochemical constituents and in
vitro antifungal activity of different solvent extracts from Citrullus colocynthis seeds. Alkaloids, Glycosides, Terpenoids, Tannins,
Anthraquinone and Carbohydrates were seen present in all the 3 extracts. Saponins and phenols were absent in all the solvent extracts.
Antifungal activity was checked for five different solvent extracts against 3 fungal isolates. The maximum zone of inhibition was seen
against Rhizopus spp., by methanolic extract of the seed sample. Chloroform and diethylether extracts did not show much activity
against the fungal isolates. The minimum inhibitory concentration was seen at 0.625mg/ml concentration for all the fungal isolates with
the ethanolic extract. Rhizopus and Aspergillus niger showed mimimum inhibitory concentration at 0.625mg/ml concentration of the
methanolic extract with a zone of 6mm and 7mm respectively. Gliocladium showed MIC value of 2.5mg/ml with the methanolic extract
of the seed sample. The hexane extract showed less antifungal activity and the MIC value was 0.625mg/ml, 2.5mg/ml and 5mg/ml for

Rhizopus, Aspergillus niger and Gliocladium respectively.
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1. Introduction

India is one the diversified country in plants, animals and
microorganisms due to the diverse environmental conditions
being suitable for millions of species. The plants have been
studied for curing specific ailments. Different parts of plants
have been used from ancient times. The indigenous system
of medicine, namely, Ayurvedic, Siddha, and Unani, which
were followed in India during ancestral period have been
used these days as a cure for modern diseases and the
medicines have been commercialised in the market as well
(Kumar S et al., 2010). People of different ethnic groups
inhabiting various terrains, possess their own distinct
culture, religious rites, food habit and a rich knowledge of
traditional medicine which can be used various ailments
(Parinitha M et al., 2005).

Citrullus colocynthis have proved to have several active
chemical constituents like colocynthin, colocynthetin,
cucurbitacins, a-elaterin (Adam, et al., 2001), cucurbitacines
(Sturm, et al., 2009), cucurbitacin glycosides (Hatam, et al.,
1989, Seger, et al., 2005 and Abbas, et al., 2006), flavonoids
and flavone glycosides (Maatooq, et al., 1997 and Abbas, et
al., 2006).

Plants have high immune response mechanisms by
production of secondary metabolites, these secondary
metabolites help the plants from different bacteria and fungi
which mainly effect the growth of the plant as these
microorganisms causes various kinds of diseases in the
plants. The role of antimicrobial agents is mainly shift the
balance in favour of the host plant.

Plant extracts and their constituents have a long history as
antifungal agents, but their use in biotechnology as
preservatives is less reported, due to the increasing
resistance of fungi to fungicides.

The aim of this study was to assess in vitro antifungal
activity of hexane extract, ethanol extract, methanol extract,
chloroform extract and diethyl ether extract of Citrullus
colocynthis seeds.

2. Materials and Methodology

Plant Material: The fruits of C.colocynthis were collected
at maturity between September and November. In the
laboratory, seeds were salvaged, dried, sheltered from whilst
light, and eventually stored up to the time of further use at
ambient temperature.

Extraction Protocol: The extractions were performed on
the seeds of C.colocynthis. Plant materials were washed with
tap water, disinfected by immersion in 2% sodium
hypochlorite solution for 30 min, rinsed with sterile distilled
water to eliminate residual hypochlorite. Afterwards, the
seeds are ready for extraction. Solvent used in the study
where ethanol methanol and hexane.

Solvent extraction: Ten grams of seeds were ground with a
mixer and added to 100 ml of methanol, ethanol,
chloroform, diethyl ether and hexane are stored in a glass
bottle and kept for 48 hrs undisturbed. After 48 hrs the
mixture was then filtered using filter paper (What man No
1). The filtrate is used for further assay.

Phytochemical Screening: The Phytochemical Screening
tests were carried out in the extracts using standard
procedure to identify the constituents as described by Trease
and Evans et al., (1989).

3. Test for Alkaloids
1ml of extract was added with 2-3 drops of Mayer’s reagent

(dissolve 1.36g of mercuric chloride in60ml of H20 and
pour into the solution of 5g of potassium iodide in 100ml of
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H20). The appearance of cream colour precipitate or pale
yellow colour precipitate indicates the presence of alkaloids.

Test for Terpenoids (salkowski test):

Iml of the extract was mixed with 2ml of chloroform and
concentrated H2SO4 (3ml) was carefully added to form a
layer. A reddish brown colouration of the interface was
formed to indicate positive results for the presence of
terpenoids.

Test for Flavonoids:

1ml of extract was dissolved in diluted NaOH and Hcl was
added. A yellow solution that turns colourless, indicates the
presence of flavonoids.

Test for Tannins:
1ml of extract was added to few drops of 1% lead acetate. A
yellowish precipitate indicates of tannins.

Test for Steroids:

1ml of the extract was dissolved in 10ml of chloroform and
equal volume of concentrated sulphuric acid was added by
sides of the test tube. The upper layer turns red and sulphuric
acid layer showed yellow with green fluorescence. This
indicated the presence of steroids.

Test for Saponins:

About 1ml of solvent extract was introduced into a tube
containingl ml of distilled water, the mixture was
vigorously shaken for 2 min, and formation of froth
indicated the presence of saponins.

Test for Phenols:

2ml of ferric chloride solution was added in 2ml of solvent
extract. Formation of deep bluish green solution indicated
the presence of phenols.

Test for Anthraquinones:

0.5g of crude powder was added in 10ml of benzene and
filtered .Then 0.5ml of ammonia solution was added in the
filtrate and shaken well. Violet color in the layer phase
indicated the presence of antraquinones.

Test for Cardiac glycoside:

0.5g of extracts was dissolved in 2ml of glacial acetic acid
containing 1 drop of ferric chloride. Then 2ml of conc.
sulphuric acid was added under layered. Brown ring was
formed at interphase indicated the presence of deoxysugar
which is the characteristic of cardiac glycoside.

Reducing sugar:

To 1ml of extract few drops of fehllings A and few drops of
fehilings B solution are added the tubes are heated in boiling
water bath for few minutes .presence of red precipitate.

Carbohydrates:

Few drops of molisch reagent were added to 2ml of extract
followed by the addition of 2ml of con sulphuric acid along
the sides of the tube and allowed to stand for 2to 3 minutes.

Formation of red or dull violet colour at the interphase of the
2 layers.

Antifungal Activity

The fungal isolates were allowed to grow on a Sabouraud
dextrose agar (SDA) at 25°C until they sporulated. The
fungal spores were harvested after sporulation by pouring a
mixture of sterile glycerol and distilled water to the surface
of the plate and later scraped the spores with a sterile glass
rod. One hundred micro liter of the fungal spore suspension
was evenly spread on the SDA using a glass spreader. Wells
were then bored into the agar media using a sterile 6 mm
cork borer and the wells filled with the solution of the
extract taking care not to allow spillage of the solution to the
surface of the agar medium. The plates were allowed to
stand on the laboratory bench for 1 h to allow for proper
diffusion of the extract into the media. Plates were incubated
at 25°C for 96 h and later Observed for zone of inhibition.
The effect of the extract on fungal isolates was compared
with Amphothericin B and Miconazole at a concentration of
1 mg/ml.

Minimum inhibitory concentration (MIC) was determined
for the samples which showed greater zone of inhibition
against the fungal isolates.

4. Results

Phytochemical  screening:  Alkaloids,  Glycosides,
Terpenoids, Tannins, Anthraquinone and Carbohydrates
were seen present in all the 3 extracts. Saponins and phenols
were absent in all the solvent extracts. Flavoniods was
mainly seen in ethanol extract whereas steroids were present
in methanol extract. Reducing sugar was seen in hexane and
ethanolic extract (Table 1).

Table 1: Qualitative phytochemical analysis

Tests Hexane | Ethanol | Methanol
Alkaloids + + +
Flavonoids - + -
Steroids - - +
Glycosides + + +
Terpenoids + + +
Tannins + + +
Saponins - - -
Reducing sugar + + -
Phenol - - -
Anthraquinone + + +
Carbohydrates + + +

5. Antifungal Activity

Five different solvent extracts were checked for its
antifungal activity against 3 fungal isolates. The maximum
zone of inhibition was seen against Rhizopus spp., by
methanolic extract of the seed sample. Chloroform and
diethylether extracts did not show much activity against the
fungal isolates.
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Antitungal Activity by difterent solvent extracts
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Figure 1: Antifungal activity of three extracts
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Figure 2: Antifungal and MIC activity of ethanol extracts

The minimum inhibitory concentration was seen at ethanolic extract. The zone of inhibition increased with the
0.625mg/ml concentration for all the fungal isolates with the  increase in the concentration of the sample.
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Figure 3: Antifungal and MIC activity of Methanol extracts

Rhizopus and Aspergillus niger showed mimimum inhibitory  Gliocladium showed MIC value of 2.5mg/ml with the
concentration at 0.625mg/ml concentration of the methanolic ~ methanolic extract of the seed sample.
extract with a zone of 6mm and 7mm respectively.
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Figure 4: Antifungal and MIC activity of ethanol extracts

The hexane extract showed less antifungal activity and the
MIC value was 0.625mg/ml, 2.5mg/ml and 5mg/ml for
Rhizopus, Aspergillus niger and Gliocladium respectively.

6. Discussion

Ahmad Oryan et al. 2014, evaluated the differential effects
of ethanol extraction of Citrullus colocynthis on the blood
glucose concentration and pathology of pancreas, liver,
lungs, kidney and gastrointestinal tract in the alloxan
induced diabetes in rats.

The fruits of C.colocynthis have been commonly used as
antidiabetic medication in tropical and subtropical countries
(Diwan, F.H et al., 2000).This plant has insulinotropic effects
(Nmila, R et al., 2000), mild immunostimulating effects
(Bendeddou, D et al., 2003), antioxidant activity (Kumar, S
et al, 2008) and anticancer activity. Phytochemical
screening revealed that C. colocynthis extract contains
triterpene, flavonoids, tertiary and quaternary alkaloids,
glycosides and saponin compounds (Abdel-hassan et al.,
2000). One study reported a significant reduction of blood
sugar level in diabetic rats that treated with aqueous extract
of C. colocynthis seeds(Benmehdi, H et al., 2008) .Different
parts of the plant including seeds, fruit, root, stem, and
leaves, used as either aqueous or oil extracts, dried or fresh,
are believed to have antidiabetic, antihyperlipidemic(Rahbar
A. R et al., 2010; Daradka, H et al., 2007),laxative(Huseini,
H. F et al., 2009; Abdel-Hassan I. A et al., 2000), anti-
inflammatory, analgesic (Marzouk, B et al., 2010),
vermifuge (Rahimi et al., 2012), hair-growth-promoting
(Dhanotia, N. S et al.,, 2009), antibacterial, antifungal
(Marzouk et al., 2009) , and antioxidant properties.
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