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INTRODUCTION

People have been using medicinal plants since time immemorial as a source of
relief from illnesses (Thomson, 1978). Though there are around 250, 000-500,
000 plant species, very few plants have been investigated phytochemically (Mahesh
and Satish, 2008). Antimicrobials obtained from plants have enormous therapeutic
efficacy and drugs from higher plants occupy very important place in modern
medicine (Girish and Satish, 2008). Over the past twenty years, there has been
immense attention in the research of natural materials as sources of new antibacterial
agents (Werner et al., 1999, Samy et al., 2000.). Reports of tests on extracts from
different traditional medicinal plants have shown the effectiveness of traditional
herbs against microorganisms. Therefore, plants are strong basis for modern
medicine to attain new principles (Evans, Banso and Samuel, 2002).

Communicable diseases are one of the main reasons of ill health in developing
nations of the world and a major agent of them is pathogenic bacteria. (Solanki,
2010, Kumar et al., 2013). Five  common pathogenic bacteria Salmonella typhi,
Proteus mirabilis, Staphylococcus  aureus, Bacillus  subtilis and Vibrio cholera
have been studied by several workers. S. typhi is causative agent of typhoid (Wain,
et al., 2015). P. mirabilis is a Gram-negative, facultative anaerobic, rod-
shaped bacterium. It shows swarming motility in large numbers and urease activity.
P.mirabilis causes 90% of all Proteus infections in humans. It is widely distributed
in soil and water and is a causative agent of diseases like urethitis, prostatitia, and
pneumonia etc. (Laurel  et al., 2004). Vibrio  cholerae is a Gram-negative, comma-
shaped bacterium. Some strains of  V. cholerae causes the  disease cholera [
Laboratory  Methods  for the Diagnosis of Vibrio cholerae”]. Staphy lococcus
aureus is a gram-positive coccal bacterium that is a member of the Firmicutes, and
is commonly found in the nose, respiratory tract, and on the skin. It is often positive
for catalase and nitrate reduction. Although S.aureus is not always pathogenic, it
is a common cause of skin infections such as abscesses, respiratory infections such
as sinusitis and food poisoning. Skin infections are the most common. They can
look like pimples  or boils impetigo,  boils,  cellulitis,  folliculitis, carbuncles, 
and abscesses, to life-threatening diseases such as pneumonia, meningitis, 
osteomyelitis, endocarditis,  toxic shock syndrome,  bacteraemia and sepsis.  [
Bowersox, John. (27 May 1999)]   Bacillus subtilis, known also as the hay
bacillus or grass bacillus, is a Gram - positive, catalase - positive bacterium, found
in soil and the gastrointestinal tract of ruminants and humans. B. subtilis is only
known to cause disease in severely immuno compromised patients. (Ryan et al.,
eds. 2004). 

Many therapeutic potentialities of higher plants are still unexplored. Schleichera
oleosa, is commonly called in Hindi as ‘Kusum’ and belongs to the family of
Sapindaceae. Its leaf, seed, oil and bark are used for curing itch, pain in the back
and loins, promotes hair growth, treats rheumatism, head ache, skin diseases,
malarial fever and is prophylactic against cholera [Palanuvej , Vipunngeun , 2008].

But scientific antibacterial efficacy of S.oleosa leaf extract has not been explored
yet. Therefore, present study was undertaken to test the antibacterial activity of

N
Save Nature to Survive QUARTERLY

*Corresponding author

 Schleichera oleosa is a well known traditional
medicinal plant used in various indigenous
systems of medicine. It is widely distributed
throughout India. The present study was
undertaken to investigate phytochemical and
antimicrobial details of the methanolic and
aqueous leaf extract of Schleichera oleosa
against clinically important human pathogens
viz. Staphylococcus aureus, Proteus mirabilis
Salmonella typhi, Vibrio cholerae and Bacillus
subtilis. The phytochemical analysis carried
out revealed the presence of flavanoids,
glycosides, alkaloids, tannins, saponins and
steroids and many other metabolites.
Minimum inhibitory concentration (MIC) assay
was determined for the extract. The methanolic
and aqueous extract showed toxicity against
all the five bacteria under consideration,
S.typhi and V. Chlolerae being highly
susceptible with a zone of inhibition of 5mm
and 3mm at 10mg/ml in agar diffusion method.
The broth dilution method showed more
prominent antimicrobial activity through
100% inhibition for all the pathogens in the
range of 1-32mg/mL concentration. The MIC
in the methanolic solution for S.typhi was
16mg/mL, for P.mirabilis 4mg/mL, for S.aureus
and B.subtilis 8mg/mL and for V.cholerae 1mg/
ml  The MIC in the aqueous solution for S.
aureus, V.cholerae and B.subtilis was 16mg/
mL ,  for P.mirabilis 32mg/ml and for S.typhi
8mg/mL.
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S.oleosa leaf extract as an attempt to establish credibility,
awareness, and scientific data to support the therapeutic use
of methanolic and aqueous extracts of Schleichera oleosa
leaves as an alternative to conventionally used pharmaceutical
drugs for the treatment of ailments against a few clinically
important multi-drug resistant pathogens including
Staphylococcus aureus, Salmonella typhi, Proteus mirabilis,
Bacillus subtilis and Vibrio cholerae.

MATERIALS AND METHODS

Collection of plant material
The fresh and tender leaves were collected, dried in a shade
under room temperature for six days and then crushed into
coarse powdery substance by using electric grinder. The
coarse powdery substance was dried again and was then
sieved to get fine powder using the fine plastic sieve, which
was then stored in an air tight bottle in the laboratory until
required.

Extract preparation
50 g of S.oleosa leaf powder was extracted by soxhlet using
methanol and water separately. The extract obtained was
filtered, concentrated after drying in rotary flash evaporator
maintained at 45ºC, percentage yield of each extract was
calculated and the dried extract was stored in air tight
containers at room temperature for further studies. (Ahmad,
and Sharma, 2001).

Phytochemical analyses
Freshly prepared extracts of the powdered leaves  were
subjected to phytochemical analyses to find the presence of
the phyto constituents such as flavanoids, alkaloids,
carbohydrates, glycosides, polysaccharides, tannins,
saponins, steroids, proteins, lipids and oils by standard
methods. [Trease and Evans, 2002; Sofowara, 2008].

Anti-bacterial analyses
Test microorganisms
The organisms namely Staphylococcus aureus, Salmonella
typhi, Vibrio cholera, Bacillus subtilis and Proteus mirabilis
used during the present experiment were procured from
Institute of Microbial Technology (IMTECH), Chandigarh,
India.
Concentrations screened
25 µg, 50 µg, 100 µg, 250 µg, 500 µg, 1000 µg for agar disc
diffusion method and for broth dilution method.

Agar diffusion method
Media used
Peptone-10 g, NaCl-10g and Yeast extract 5g, Agar 20g in
1000 ml of distilled water. Initially, the stock cultures of bacteria
were revived by inoculating in broth media and grown at
37oC for 18 hrs. The agar plates of the above media were
prepared and wells were made in the plate. (25µg, 50µg,
100µg, 250µg, 500µg and 1000µg)  Each plate was inoculated
with 18h old cultures (100µL, 104 cfu) and spread evenly on
the plate. After 20 min, the wells were filled with different
concentrations of samples. The control wells were filled with
Ciprofloxacin along with solvent.  All the plates were incubated

at 37oC for 24h and the diameter of inhibition zones were
noted. (Threlfall et al., 1999).

Broth dilution method
Media used
Peptone-10 g, NaCl-10g and Yeast extract 5g, in 1000 ml of
distilled water. Initially, the stock cultures of bacteria were
revived by inoculating in broth media and grown at 37ºC for
18 hrs.  The tubes containing above media were prepared,
autoclaved and respective concentrations of the samples were
added.  Each tube was inoculated with 18 h old cultures (100
ìl, 104 cfu).  A control tube with inoculums and without any
sample was prepared along with a sterile media tube as blank.
All the tubes were incubated at 37ºC on a shaker with 140
rpm for 24 h and the growth was measured at 660 nm.
(WALKER, 2000). The % of inhibition was calculated by using
the formula below.

100  
(control) sample without culture of OD

 (test) sample with culture of OD
[ - 100  Inhbition % ×=

RESULTS AND DISCUSSION

Physicochemical analysis of leaves of various medicinal plants
has been reported by various workers from time to time. The
phytochemical screening of C. papaya (Ayoola et al., 2008)
showed the presence of flavonoids terpenoids, saponins and
tannins. Phytochemical studies done  on Ammannia baccifera,
Bauhinia variegate, Piper nigrum etc., revealed the presence
of tannins, saponins and alkaloids, steroids etc,. (Jigna Parekh,
and Sumitra Chanda, 2006). Sansevieria roxburghrana
revealed the presence of carbohydrates, saponin, flavonoids,
phenols, alkaloids, anthocyanin and â-cyanin, glycosides,
proteins and phytosterols (Deepa Philip et al., 2011). The
powdered leaf of Terminalia catappa showed the presence of
secondary metabolites like alkaloids, reducing sugars,
saponins, tannins, resins and steroids in ethanol soluble
fraction. (Muhammad and  Mudi, 2011).  Preliminary
phytochemical studies carried out on the crude methanol and
aqueous extracts of the leaves of Syzygium cumini  revealed
the presence of flavonoids, alkaloids, glycosides, steroids,
phenols, saponins, terpenoid, cardiac glycosides and tannins
(Gowri and Vasantha, 2008). The phytochemical analysis
carried out on Scoparia dulcis revealed the presence of

Table 1: Proximate Phytochemical composition of Methanolic and
aqueous extracts of S.Oleosa

Phytochemicals Methanolic Aqueous

Carbohydrates + +
Glycosides + +
Polysaccharides + -
Proteins + +
Alkaloids + +
Steroids + +
Triterpenes + _
Flavanoids + -
Tannins + -
Lipid _ +
Oils + +
Saponins - +
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Figure 1: Zone of Inhibition of methanolic and aqueous leaf extracts of S. oleosa  against different bacteria

2a 2b 2c 2d 2e
Figure 2: Zone of Inhibition of Ciprofloxacin against different bacteria.

Figure 3: % Inhibition of S. Oleosa leaf extract against S. aureus in
broth dilution method

Figure 4: % Inhibition of S. Oleosa leaf extract against V. cholerae in
broth dilution method

S. typhi S. aureus B. subtilis V. cholerae P. mirabilis
concentration

Aq Met Aq Met Aq Met Aq Met Aq Met

25¼g 0 0 0 0 0 0 0 0 0 0
50¼g 0 0 0 0 0 0 0 0 0 0
100¼g 0 0 0 0 0 0 0 0 0 0
250¼g 0 0 0 0 0 0 0 0 0 0
500¼g 0 0 0 0 0 0 0 0 0 0
1000¼g 0 0 0 0 0 0 0 5 0 3
MIC(mg/ml) NF NF NF NF NF NF NF 1000 NF 1000

Table 2: Zone of inhibition (in mm) of aqueous and methanolic leaf extract of Schelichera oleosa
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flavanoids, glycosides, alkaloids, tannins, steroids and many
other metabolites (Sophy Jose and M. P. Sinha, 2016). The
results of the evaluation of phytochemical screening of
methanolic extracts of Scleichera oleosa  represented in table
1 revealed the presence of carbohydrates, glycosides,
polysaccharides, proteins, steroids, alkaloids, triterpenoids,
tannins, lipids, oils, saponins and flavanoids . These
constituents are responsible for the curative nature of
Schelichera oleosa against itching, head ache, malaria, skin
diseases etc. which could make the plant useful for treating
different ailments and having a potential of providing useful
and safe drugs and drug leads for human use. (Danish et al.,
2010, Gupta, 2003).

Figure 5: % Inhibition of S. Oleosa leaf extract against P. mirabilis in
broth dilution method

Figure 6: % Inhibition of S. Oleosa leaf extract against S. typhi  in
broth dilution method

Figure 7: % Inhibition of S. Oleosa leaf extract against B. Subitlis   in
broth dilution method

Table 3: MIC of Ciprofloxacin against the test organisms

S. typhi S. aureus B. subtilis V. cholerae P. mirabilis
concentration

25¼g 27 25 20 30 *
50¼g 31 28 24 31 *
100¼g 35 31 27 34 *
250¼g 38 34 30 36 *
500¼g 40 36 36 38 *
1000¼g * * * * *
MIC(mg/ml) 25 25 25 25 25

Antibacterial assay
The antibacterial efficacy of the extracts of S. oleosa leaves
was quantitatively assessed on the basis of inhibition zone (in
mm) and the results are shown in Table 2 following the agar
disc diffusion method and minimum inhibitory concentration
by broth  dilution method. Antibacterial activity of
Ciprofloxacin was also tested against the same pathogenic
bacteria in agar well diffusion method (Table -3 and figure-2)
to compare antibacterial efficacy of S. oleosa leaf extracts.

Agar diffusion method
In the present investigation the methanolic and aqueous
extracts were found to be effective against all the pathogens.
When the above pathogens were screened by agar disc
diffusion method the zone of inhibition (ZOI) observed for the
methanolic extract was in the range 2-5mm at 10 mg/mL
concentration of the extract. V. Cholerae was found to be
highly susceptible as it showed an inhibition zone of 5mm at
1000µg concentration whereas P.mirabilis was comparatively
less sensitive by showing 3mm ZOI at 10mg/mL concentration.
B.subtilis , S. Typhi and S. aureus did not show any zone of
inhibition reflecting their insensitiveness towards the
methanolic extract of the leaf. None of the test bacteria showed
any zone of inhibition towards the aqueous leaf extract of the
S. Oleosa reflecting their insensitiveness towards the aqueous
extract of the leaf.

Broth dilution method
The broth dilution method showed more prominent
antimicrobial activity through 100% inhibition for all the
pathogens in the range of 1-32mg/mL concentration. The MIC
in the methanolic solution for S.typhi was 16mg/mL (Fig. 1.g),
for P.mirabilis 4mg/mL (Fig. 1.i), for S.aureus  and B.subtilis
8mg/mL (Fig 1.a  and e)and for V.cholerae 1mg/ml (Fig.1.c).
The MIC in the aqueous solution for S. aureus, V.cholerae and
B.subtilis was 16mg/mL (Fig 1.b,d,f), for P.mirabilis 32mg/ml
(Fig. 1. J ) and for S.typhi 8mg/mL (Fig. 1.h).
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