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SUMMARY

The present study evaluates the antimicrobial and phytochemical activity of Hopea
parviflora Beddome an endemic tree belonging to Dipterocarpaceace against certain
bacteria (Escherichia coli, Proteus vulgaris, Pseudomonas aueroginosa, Klebsiella puemoniae and
Staphylococcus areus). The aqueous, methanol and ethanol extracts were found to be most
effective against Staphylococcus areus. Ethanol extracts compared to other extracts was
highly effective against most of the test organisms except Escherichia coli. TLC seperation
of ethanolic extracts yielded 4 fractions with retention factor (Rf) of 0.58, 0.60, 0.77 and
0.99. Fraction with Rf value of 0.99 was shown to contain antibacterial activity.
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1. Introduction

Plant based medicines have been part of
traditional healthcare in most parts of the
world for thousands of years (Chariandy et al.,
1999; Newman et al., 2000). Plants contain
numerous biologically active compounds,
many of these have been shown to exhibit
antimicrobial properties and therefore they
were in use as antimicrobial drugs in
traditional medicines. Plants have the ability to
synthesize aromatic substances, mainly
secondary metabolites. These substances serve
as the molecules of plant defense against
predation by microorganisms, insects and
herbivores. They may have also involved in
plant odour, pigmentation and flavor (Cowan,
1999). The medicinal value of these plants lies
in some chemical substances known as

phytochemicals (Hill, 1952).Knowledge of the
phytochemicals is desirable not only for the
discovery of healthcare products, but also in
disclosing new sources of economic materials
like tanins, oils, gums etc., (Farnsworth, 1966).
And also to commercialize dietary
phytochemicals like nutraceuticals, phyto-
ceuticals, dietary supplements, functional
foods need scientific evidence (Stephen, 1998).
Hopea parviflora is an endemic tree
belonging to Dipterocarpaceae family, found
in the tropical evergreen forests of south
western India distributed all along the Western
Ghats of Karnataka (Shivaprasad et al., 1987).
The tree is economically important as timber;
the bark is also a good tanning material and
astringent with slow speed of diffusion
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(Muralikrishna, 1994). Since nothing much
about the chemistry of the tree is known a
study on antimicrobial action of the plant
extract obtained from the saw dust waste was
conducted against different bacterial strains
such as Escherichia coli, Proteus wvulgaris,
Pseudomonas aueroginosa, Klebsiella puemoniae
and Staphylococcus areus. The extracts were also
screened for the presence of different
phytochemicals.

2. Materials and Methods

Plant extract preparation

The fresh saw dust of the Hopea parviflora
tree was collected from the cutting sites, shade
dried powdered and weighed. 100 g of this
saw dust powder was packed in Whatmann
No 3 filter paper and soxhletted in 250 ml of
methanol and ethanol at 80°C and 70°C
respectively for 12 hours. The extracts were
then filtered through a layer of whatman No 1
tilter paper, evaporated to dryness at 37°C on a
water bath and stored at 4°C. Aqueous extract
was prepared by soaking 100g of powdered
sawdust for 72 hours with stirring every 12
hours. At the end of extraction period it was
centrifuged and supernatant was filtered
through whatmann No 1 filter paper,
evaporated to dryness on a water bath and
stored at 4°C

Phytochemical analysis

The condensed extracts were used for
preliminary screening of phytochemicals such
as alkaloids (Wagner and Dragendorff’s tests),
flavonoids (Shinda and NaoH tests), Phenols
(ellagic acid and phenol tests), tanins (gelatin
tests), saponins (foam tests), sterols (Liberman-
Burchard and Salkowski tests) (Dey and
Harborne, 1987; Evans, 1989).

Bacterial cultures and Media

Clinical isolates of Escherichia coli, Proteus
vulgaris, Pseudomonas aueroginosa, Klebsiella
puemoniae and Staphylococcus areus were
obtained from the department of microbiology,
M. S. Ramaiah Medical College, Bangalore. All

bacteria were grown on Nutrient agar (NA) at
37°C. For antibacterial assays, bacteria were
inoculated into Nutrient broth (Himedia, India)
and incubated overnight at 37°C.

Assay for anti bacterial activity

The plate-hole diffusion assay of Ivan et al
(1979) as given by Kudi et al (1999)with
modifications was used to determine the
growth inhibition of bacteria by the Hopea
parviflora extract. Two hundred microlitre of
overnight Nutrient broth culture were added
to 15 ml of molten Muller-Hinton Agar (MHA)
mixed well, poured into a sterile petridish and
allowed to set. A sterile cork-borer (8mm
diameter) was used to make wells in the set
agar. 100 microlitre of plant extract dissolved
in 50% DMSO (a final concentration of 1
mg/ml) were added to each well, the two
control wells received 100 microlitre 50%
DMSO (negative control) and streptomycin
(Img/ml) dissolved in sterile water (positive
control).The plates were incubated overnight
at 37°C.

Antibacterial activity was recorded by
measuring the zone of growth inhibition
around the well. All the antibiotic assays were
carried out in triplicates.

Determmination of Minimum  inhibitory
concentration (MIC)

MIC of the Hopea parviflora extracts was
determined by using different concentrations
of extracts in Muller-Hinton broth by macro
dilution method (NCCLS, 1993; Akinyemi et al,
2005).

Thin layer chromatography (TLC)

TLC analyses were made on 0.25 mm thick
silica gel G (Merck), prepared on glass. Plant
extract samples (5ul) were applied 2.5 cm from
the base of silica plates. After drying the plates
were developed with chloroform: methanol
(27:0.3) solvent mixture for phenols. After the
solvent was allowed to evaporate, the colour
and retention factor (Rf) values of these
phenols were recorded under visible light after
spraying the plates with Folin-Ciocalteue
reagent heating at 80°C for 10 min (Harborne,
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1998). The TLC analyses were carried out in
duplicates using Gallic as reference standard.

3. Results

Percentage yield of the powdered Hopea
parviflora crude extracts obtained using various
solvents is shown in Table 1.

Table 1. Percentage yield of the crude extracts of Hopea
parviflora

Extraction solvent Percentage yield
Distilled water (Aqueous) 15

Methanol 8

Ethanol 1033

The highest yield of 10.33 % was obtained
in ethanol extracts. The phytochemical
screening of the crude extracts of Hopea

parviflora revealed the presence of some
bioactive compounds (Table 2).

Table 2. Qualitative analysis of Phytochemicals in Hopea
parviflora.

Phytochemicals Aqueousextract Methanol extracts Ethanol extracts
analyzed

Alkaloids + + +

Saponins + + +

Tannins +++ +++ +++

Phenolics +H+ +H+ ++

Steroids

Flavonoids + + +

“—*:- Not detected, +:- Low concentration, ++:- High

concentration, +++: Very high concentration

All the extracts were positive for alkaloids,
saponins, tannins, phenolics and flavonoids
where negative for steroids. Phenolics and
tannins were observed to be present in high
concentrations. Antibacterial activity of crude
extracts of Hopea parviflora against bacterial
species is presented in Table 3. The test
organisms showed susceptibility to Hopea
parviflora  extracts in varying degrees.
Staphylococcus areus showed a highest degree
of sensitiveness to all the three extracts i.e.
aqueous, methanol and ethanol with an
inhibition zone diameter of 23,25 and 28mm
respectively, followed by Proteus wvulgaris
which had zone diameter of 16, 18 and 23mm
for aqueous, methanolic and ethanolic extracts
respectively.

The highest zone of growth inhibition was
shown by ethanolic extract against
Staphylococcus areus (28 mm), Proteus vulgaris
(23mm), Pseudomonas aeuroginosa (16mm) and
Klebsiella pneumoniae (8mm). Whereas E. coli
showed highest zone of inhibition (14mm) for
aqueous extract.

Table 3. Antibacterial activities of Hopea parviflora
extracts (Values are mean of three replications)

Test organism Aqueousextract  Methanol  Ethanol ~ DMSO Streptomyein
(1 mg/ml) extract extract 50% (Img/ml)
(Imgml)  (mg/ml)
E.coli 14 12 5 Nozone 25
Klebsiellapnewnoniae 5 2 8 Nozone 30
Pseudomonas aeuroginosa 12 13 6 Nozone 25
Proteus vulgaris 16 18 3 Nozone 3§
Staphylococcus awreus 23 P5) 28 Nozone 40

The MIC of Hopea parviflora was detected in
the range of 0.8-2.4 mg ml! against all the five
bacterial cultures (Table 4). A significant MIC
of 0.8 mg/ml was observed for ethanol extract
against Staphylococcus areus. Aqueous and
methanol extracts showed MIC of 1mg/ml
against Staphylococcus areus.

Table 4. MIC of Hopea parviflora extracts (mg ml™)

Test organisms Aqueousextract Methanol extract Ethanol extract

E coli 18 18 2.0
Klebsiella pnuemoniae 24 24 1.8
Pseudomonas aeuroginosa 1.8 18 1.6
Proteus vulgaris 14 12 12
Staphylococcus aureus 1.0 1.0 0.8

TLC using Chloroform: Methanol (27:03)
as the developing solvent was able to separate
Phenolics in the ethanolic extract (which
yielded good antimicrobial results) into four
distinct visible fractions with retention factor
(RF) values 0.58, 0.60, 0.77 & 0.99. All the four
fractions, plus the origin were purified from
the developed duplicate plate by collecting the
silica placing it into a polypropylene test tube
and redissolving the fraction in 50% DMSO (a
volume of 100 pl).

Following centrifugation to remove silica
particals the supernatant was collected. All
fractions were tested in a plate-hole diffusion
assay against Staphylococcus areus to determine
antibacterial activity of the separated
components. In those fractions only fraction
(RF=0.99) was active (with diameter of zone of
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inhibition =18mm), while some activity within
origin was also detected.

Fig. 1. Thin Layer Chromatographic separation of active
component in Hopea parviflora extracts

4. Discussion

The phytochemical compounds detected
alkaloids, tannins, phenolics, saponins and
flavonoids have potentially  significant
application against the bacteria (El-Mahmood
et al., 2008). Several authors have linked the
presence of these bioactive compounds to the
antimicrobial  properties of plant extracts
(Adesokan et al., 2001, Nwolobi et al., 2007;
Oyeleke et al., 2008). Aqueous and alcoholic
extracts of several Indian have shown
antibacterial activity against Bacillus subtilis, E.
coli, Proteus vulgaris, Pseudomonas aeuroginosa

and Staphylococcus areus etc (Ahmed et al, 1998).

In vitro and In vivo studies conducted by
Madani and Jain (2008) have shown the anti-
salmonella activity of Terminalia balerica.
Susceptibility of the test organisms was of
varying degrees to the plant extract. The
susceptibility varied according to strains and
species (Karou et al, 2006). The streptomycin
which served as positive control at the given
concentrations produced larger zone diameter
for the test organisms. This difference may be
due to the fact that synthetic antibiotics are in
pure form where as crude plant extracts
contains some impure substances that may be
inert and do not have any antibacterial
activities (El-Mahmood, 2009).The extract with
low activity against a particular organism has
given high MIC, while highly reactive extract

has given low MIC value. The MIC technique
is used to evaluate the efficacies of
antimicrobial agents (Junaid et al., 2006). In our
study MIC values tend to support the results
obtained in the antibacterial screening above
showing clearly that ethanol extract were
potent than aqueous and methanol extracts for
test organisms other than E. coli. Also the MIC
values clearly support the antibacterial
screening of S. areus, since values are more
potent. In our study we suspect that abundant
amount of tannins and phenols in the extracts
could be responsible for the antibacterial
activity as reported earlier by Trease and
Evans (1989); Reddy et al., (2007).

In TLC separation of ethanol extract the
fraction (RF=0.99) which was purified from the
developed TLC plate was further separated on
pre coated silica gel (Merck) along with Gallic
acid as reference standard. It was found that
the fraction (RF=0.99) which had potential
antimicrobial activity had the same retention
factor that of standard Gallic acid.

In summary, the anti bacterial activity of
Hopea parviflora extract was possibly due to the
presence of phytochemicals like phenols and
tannins in high concentration, it may be also
localized to a single component, possibly
Gallic acid if a detailed study is conducted.
However the results showed activities
agreeing with comparable results of previous
researchers using extracts of other plant
species like Azadirachta indica (Ram et al.,
2000),Chukrasia  tubularis (Nagalakshmi et
al.,2001),Toona ciliata and Amoora rohituka
(Chowdhury et al.2003), Aglaia spectabilis
(Lavanya et al.,2006).Further work on these
lines is needed
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