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Antidermatophytic activity (Agar well diffusion technique) of petroleum ether and 98% methanolic leaf extracts
of Thevetia nerrifolia (Apocynaceae) was evaluated against mycotic fungi namely, Trichophyton rubrum,
Trichophyton tonsurans, Trichophyton mentagrophytes, Microsporum gypseum, dimorphic fungi such as,
Candida albicans and pathogenic bacteria like, Bacillus subtilis, Staphylococcus aureus, Escherichia coli,
Pseudomonas aeruginosa, Brevibacillus spp. The significant antidermatophytic activity was shown by 98%
methanolic extract, which inhibited all the test fungi and bacteria with time and dose dependent activity. The
98% methanolic extract retarded the growth of all the organisms at 40 mg/ml up to three weeks and beyond. The
MIC’s, MFC’s and MBC’s were determined against all the test strains. Preliminary Phytochemical tests were
carried out using both the crude extracts. This study provides basis for the isolation and purification of anti-
dermatophytic inter polar compounds from the leaves of T. nerrifolia.

polar compounds.

INTRODUCTION

Nature is a source of medicinal agents for thousands of
years and an impressive number of modern drugs have been
isolated from natural sources (Cragg and Newman, 2001).
According to World Health Organization (WHO) more than 80%
of the world's population relies on traditional medicine for their
primary healthcare needs.

Use of herbal medicines in Asia represents a long history
of human interactions with the environment. Plants used for
traditional medicine contain a wide range of substances that can be
used to treat chronic as well as infectious diseases. A vast
knowledge of how to use the plants against different illnesses may
be expected to have accumulated in areas where the use of plants
is still of great importance (Diallo and Hveem, 1999). The
medicinal value of plants lies in some chemical substances that
produce a definite physiological action on the human body. The
most important of these bioactive compounds of plants are
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alkaloids, flavanoids, tannins and phenolic compounds (Edeoga,
2005). Skin, hair, nail, and subcutaneous tissues in human and
animal are subjected to infection by several organisms, mainly
fungi named dermatophytes which cause dermatophytosis (Valeria
etal., 1996 and Amer et al., 2006).

Dermatophytoses are one of the most frequent skin
diseases of human (Tsang et al., 1996). The disease is widely
distributed all over the world with various degrees and more
common in men than in women. There are three genera of mould
that cause dermatophytosis. These are Epidermophyton,
Trichophyton and Microsporum. A few antifungal compounds are
available and licensed for use in human being treatment. The use of
systemic drugs is limited to treat man due to their high toxicity and
problems of residues in products intended for human consumption
(Araujo et al., 2009). Different treatments have been recommended
to control dermatophytes. In general, pharmacological treatment
option includes antifungal agents (Aly, 1997; Agwa et al., 2000),
but recently the use of some natural plant products has been
emerged to inhibit the causative organisms. In recent years,
secondary plant metabolities (Phytochemicals), previously
with unknown pharmacological activities, have been extensively
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investigated as a source of medicinal agents (Krishnaraju, et al.,
2005). Thus it is anticipated that phytochemicals with adequate
antibacterial efficacy will be used for the treatment of bacterial
infections (Balandrin, et al., 1985). Thevetia nerrifolia belongs to
the family Apocynaceae. It has been referred with different names
as Digoxin, Lucky Nut, Nerium oleander, Yellow Oleander. This
plant is native of Central & South America, but now frequently
grown throughout the tropical and sub-tropical regions. All parts
of the plant contain the milky juice. Many cytotoxic compounds
have been investigated in Thevetia nerrifolia are Cardiac
glycosides, Thevetin A & B, Thevetoxin, Peruvoside, Ruvoside
and Nerifolin are found in T. Peruviana (Arnold et al., 1935). The
present study evaluates the antidermatophytic activity and
phytochemical constituents of T. nerrifolia leaf of pet-ether and
98% methanolic (inter polar) extracts.

MATERIALS AND METHODS

Collection of plant material

The leaves of T. neriifolia were collected in fresh bags
from around Gulbarga University and identified with help of
Herbariums deposited in the Department of Botany, Gulbarga
University, Gulbarga, Karnataka ( Voucher No. HGUG-890). The
collected plant materials were initially rinsed with distilled water
to remove soil and other contaminants and dried on paper towel in
laboratory at 37 + 2°C for a week.

Extraction of plant material by soxhlet apparatus

The leaf material after drying were ground in a grinding
machine in the laboratory. 25g of shade dried powder was weighed
and extracted successively with petroleum ether and 98%
methanol in soxhlet extractor for 48h. The extracts were
concentrated under reduced pressure and preserved in refrigerator
in airtight bottles for further use.

Test microorganisms

Five fungal cultures strains such as, Trichophyton
rubrum, Trichophyton tonsurans, Trichophyton mentagrophytes,
Microsporum gypseum, Candida albicans and five bacterial
strains, Bacillus subtilis, Staphylococcus aureus, Escherichia coli,
Pseudomonas aeruginosa, Brovibacillus Spp. were obtained from
M.R.M.C medical college, Gulbarga, Karnataka, India and used in
the present study. Bacterial cultures were grown in nutrient broth
(Himedia, M002) at 37°C and maintained on nutrient agar slants at
4°C, while fungal cultures were grown in potato dextrose broth at
28 °C and maintained on potato dextrose agar slants at 4°C.

Agar-well diffusion method

The assay was conducted by agar well diffusion method.
About 15 to 20 ml of potato dextrose agar medium was poured in
the sterilized petri dishes and allowed to solidify. Fungal lawn was
prepared using 5 days old culture strain. The fungal strains were
suspended in a saline solution (0.85% NaCl) and adjusted to a
turbidity of 0.5 Mac Farland standards (108 CFU/ml). 1 ml of

fungal strain was spread over the medium using a sterilized glass
spreader. Using flamed sterile borer, wells of 4 mm diameter were
punctured in the culture medium and required concentrations of
serially diluted extracts (0.62, 1.25, 2.5, 5, 10, 20 and 40mg/ml)
were added to the wells. The plates thus prepared were left for
diffusion of extracts into media for one hour in the refrigerator and
then incubated at 37°C. After incubation for 48h, the plates were
observed for zones of inhibition. The diameter zone of inhibition
was measured and expressed in millimetres. Dimethyl formamide
(DMF) was used as a negative control. The experiments were
conducted in triplicates. The same method was followed for testing
antibacterial activity using nutrient agar medium incubated at 37°C
for 18h.

Minimum Inhibitory Concentration

One ml of sterile liquid Sabouraud medium was added to
11 sterile capped tubes, 1 ml of each solvent extract suspension
was added to tube 1. The contents were mixed and 1 ml was
transferred to tube 2. This serial dilution was repeated through to
tube 9. 1 ml was discarded from tube 9. Fifty ul of inoculum was
added to tubes 1-10 and the contents were mixed. Medium control
(without inoculum and drug) and inoculum control (no drug) tubes
were prepared. The tubes were incubated at 30° C for 96 h. The
fungal growth in each tube was evaluated visually depending upon
the turbidity in the tubes.

MIC was defined as the drug concentration at which the
turbidity of the medium remains same as the medium control. 10ul
aliquot of cell suspension from the tube without observed growth
of dermatophytes was inoculated on to Sabouraud dextrose agar,
and MFC, MBC of test compound were determined as the lowest
concentration of the agent at which no colonies were seen after 4
days at 30°C. Triplicate sets were maintained for each experiment.

Preliminary Phytochemical screening

Preliminary tests, for the detection of secondary
metabolites like Alkaloids, Flavonoids, Phenols, Saponins, Sterols,
Glycosides, Triterpenoids and Tannins were carried out for the
98% methanolic leaf extract of T. nerrifolia by adopting standard
methods (Gibbs, 1974; Dey and Herborn, 1989; Gokhale et al.,
1993; Harborne, 1998).

RESULTS AND DISCUSSION

In the present investigation five fungal and five bacterial
strains were tested to determine the antimycotic activity of
petroleum ether and 98% methanolic leaf extracts of T. neriifolia.
The zone of inhibition values given in tables -1 and 2 are the mean
of the three observations.  The 98% Methanolic extract exhibited
a higher degree of antimicrobial activity as compared with
petroleum ether extract. The 98% methanolic leaf extract of T.
nerrifolia exhibits significant antidermatophytic activity at
40mg/ml conc. against M gypseum (20mm) followed by T.
rubrum(16mm), C. albicans (12 mm), T. mentagrophytes (12 mm)
and T. tonsurans (11mm). Whereas in antibacterial studies, the
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maximum of 20 mm inhibition was observed in S. aureus at 40 mg
/ml followed by B. subtilis 18 mm, E coli 17 mm, P. aeruginosa
17 mm and 14mm in Brevibacillus Spp. The zone of inhibition
increased on increasing the concentration of extract. This showed
the concentration dependent activity. The petroleum ether leaf
extract shows very less inhibition zones at 40 mg/ml conc. against
test fungi and bacteria. The negative control used DMF could not
show inhibition against all the tested fungal and bacterial strains.
Ketoconazole used as standard at conc.5mg/ml showed 26.00mm
inhibition zone, whereas streptomycin used standard against
bacteria showed 25.00mm. The effective 98% methanolic leaf
extract was selected and performed MIC, MFC and MBC, the
results are shown in figure 1 & 2. The antimicrobial activities
observed with the 98% methanolic extract suggest the presence of
intra-polar  bioactive compound(s) which can serve as
antimicrobial agent or lead compound for the synthesis of an
effective and less toxic antimicrobial agent. The phytochemical
analysis of the two extracts of T. nerrifolia leaf were performed
(Table 3), the 98% methanolic extract revealed the presence of
flavonoids, glycosides, phenols and tannins strongly.
Flavonoids and tannins have been reported to possess
antimicrobial activity (Yebpella, G.G.et al., 2011 and Hammuel,
C., 2011). The antimicrobial activity of flavonoid is due
to their ability to complex with extracellular and soluble protein
and to complex with bacterial cell wall, while that of tannins may

be related to their ability to inactivate microbial adhesion enzymes
and cell envelop proteins [Dahot, M.U,1999]. The plants are the
vital source of innumerable number of antimicrobial compounds.
Several phytoconstituents like flavanoids (Tsuchiya et al., 1996),
phenolics and polyphenols (Mason and Wasserman, 1987), tannins
(Ya et al., 1988), terpenoids (Scortichini and Pia Rossi, 1991),
sesquiterpenes (Goren, 1996) etc., are effective antimicrobial
substances against a wide range of microorganisms. The results
imply that, the 98% methanolic leaf extract exhibited more
pronounced antimycotic and antibacterial potencies affecting fungi
and bacteria used in the present study. T. nerrifolia is used in the
Indian system of medicine in various human ailments also contains
hallucinogenic properties in leaves (Shukla and Jain, 1997). The
plant is a potential source of cardiac glycosides and is considered
to be a promising drug for congestive heart failure (Arora et al.,
1967). Several earlier reports also supporting the present research
study. Alcoholic extract of Thevetia peruviana seeds was effective
against the fungus Cladosporium cucumerinum (Llgia Gata et al.,
2003). The alcoholic extract of T. nerrifolia showed antimicrobial
activity in a range of 75-1200pg/ml (Rajesh Dabur et al., 2007).
Whereas, the present study determine, 0.3-0.15 pg/ml conc. for
MFC and 0.3-0.03 ug/ml conc. for MBC. There were reports on
separate aqueous (K. Buvaneswari et al., 2011) and ethanol (M.M.
Hassan, 2011) extracts. However, no studies on antimycotic and
antibacterial activity of 98% methanolic leaf extract reported.

Table 1: Antimycotic activity of petroleum ether and 98% methanolic leaf extracts of Thevetia nerrifolia.

Test dermatophytes & zone of inhibition in mm

Extracts Conc. mg/ml T. rubrum M .gypseum C .albicans T. tonsurans T. mentagrophytes
40 06.00 05.00 05.00 - -
20 04.00 - - - -
10 - - - - -
PE 05 - - - - -
25 - - - - -
1.25 - - - - -
0.62 - - - - -
40 16.00 18.00 12.00 11.00 12.00
20 14.00 15.00 11.00 10.00 11.00
10 09.00 13.00 08.00 08.00 09.00
98% ME 5 08.00 11.00 07.00 06.00 08.00
25 06.00 09.00 05.00 05.00 06.00
1.25 - 07.00 04.00 04.00 05.00
0.62 - 05.00 - - -
Control - - - - -
Ketoconazole 26.00 24.00 22.00 18.00 21.00

PE- Petroleum ether extract, 98 % ME- 98% methanolic extract, T. rubrum - Trichophyton rubrum, M .gypseum- Microsporum gypseum, C. albicans - Candida
albicans, T. tonsurans -Trichophyton tonsurans, T. mentagrophytes -Trichophyton mentagrophytes, - No zone inhibition.
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Tr - Trichophyton rubrum, Mg- Microsporum gypseum, Ca - Candida albicans, Tt -Trichophyton tonsurans, Tm -Trichophyton mentagrophytes, Sa-
Staphylococcus aureus, Bs- Bacillus subtilis, Ec- Escherichia coli, Pa- Pseudomonas aeruginosa, Bb -Brevibacillus.

Fig. 1: Minimum Inhibition Concentration (mg/ml) of 98% methanolic leaf extract of Thevetia nerrifolia against tested strains.
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Table. 2: Antibacterial activity of petroleum ether and 98% methanolic leaf extracts of Thevetia nerrifolia leaves.

Test bacteria & zone of inhibition in mm
Extracts Conc. mg/ml

S. aureus B. subtilis E. coli P. aeruginosa B. bacillus
40 07.00 05.00 07.00 04.00 -
20 04.00 04.00 06.00 - -
10 - - 04.00 - -
PE 05 - - - - -
25 - - - - -
1.25 - - - - -
0.62 - - - - -
40 20.00 18.00 17.00 17.00 14.00
20 16.00 16.00 15.00 16.00 11.00
10 14.00 14.00 13.00 15.00 08.00
98 % ME 05 13.00 13.00 12.00 13.00 06.00
25 12.00 08.00 10.00 12.00 05.00
1.25 10.00 06.00 09.00 11.00 -
0.62 08.00 05.00 08.00 10.00 -
Control - - - - -
Streptomycin sulphate 24.00 25.00 22.00 24.00 24.00

PE- Petroleum ether extract, 98 % ME- 98% methanolic extract, S. aureus- Staphylococcus aureus, B. subtilis- Bacillus subtilis, E. coli- Escherichia coli, P.
aeruginosa- Pseudomonas aeruginosa, B. bacillus -Brovibacillus.

Table. 3: Preliminary Phytochemical screening for secondary metabolites in Thevetia nerrifolia leaf extracts.

Secondary metabolites Name of the test PE crude extract 98% ME crude extract
Mayers test -
Alkaloids Dragendoff’s test + -
Wagner’s test - -
Hot water test - +
Phenol Ferric chloride test - +
Ellagic acid test + +
Ferric chloride test - +
Flavonoids Leadacetate test - +
Shinoda test + +
Zinc/HCI test + +
Tannins Gelatin test - +
Triterpenoids Salkowski’s test - -
p Libermann-Burchard test + -
Steroids Salkowski’s test - -
Libermann-Burchard test + -
Saponins Foam test - +
Keller-Killiani test + +
Glvcosides Conc. H2S04 test - +
Y Molisch’s test - +
Glycoside test + +
+ present, - absent
0.35 0.35
0.3 0.3
0.2s 0.25
0.2 0.2
0.15 OMFC 0.15 OMEC
0.1 0.1
0.05 0.05
0 0
Ir Mg Ca Tm Tt Sa Bz Ec Pa Bh

Tr - Trichophyton rubrum, Mg- Microsporum gypseum, Ca - Candida albicans, Tt -Trichophyton tonsurans, Tm -Trichophyton mentagrophytes, Sa-
Staphylococcus aureus, Bs- Bacillus subtilis, Ec- Escherichia coli, Pa- Pseudomonas aeruginosa, Bb -Brevibacillus.
Fig. 2: Minimum Fungicidal & Bactericidal Concentrations (mg/ml) against tested strains.
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CONCLUSION

The antidermatophytic activity of T. nerrifolia may be
attributed to the various phytochemical constituents present in the
crude extract. The purified components may have even more
potency with respect to inhibition of microbes. The work carried
out was a basic approach to find out the antimicrobial activity in T.
nerrifolia. Further studies on the types of phytoconstituents and
purification of individual group of bioactive inter-polar
components can reveal the exact potential of the plant to inhibit
skin pathogenic microbes.
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