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Abstract : The antimicrobial activity of petroleum ether, chloroform and ethanolic leaves extracts of Hardwickia
binata roxb(Caesalpinaceae) were tested against 12 human pathogens such as Bacillus subtilis, E.coli, P.aeruoginosa,
S.typhi, S. aureus, S.pneumonia, P.vulgaris and V. vulnificus bacterias and  Aspergillus niger, Aspergillus flavus, C.
albicans and A.fumigatus fungus by using agar well diffusion method.Among the three extracts the ethanolic extract of
Hardwickia binata roxb showed the highest range of activity against all tested human pathogens. S.pneumonia, A. niger,
A. flavus, C. albicans and A.fumigatus were found to be susceptible forming highest zone of inhibition diameter of 28-
31mm at concentration of 100mg/ml, suggesting that Hardwickia binata roxb was strongly inhibitory towards these
organisms. These results indicate that Hardwickia binata roxb (Caesalpinaceae) possessed potential Antibacterial and
Anti fungal activities
Keywords: Antibacterial, Antifungal, Humanpathogens, Agar well diffusion method.

Introduction :
Hardwickia. binata Roxb., (Caesalpinaceae) is
commonly known as anjan synonym is Hardwickia
trapeziformis R.Grah. Hardwickia binata is  a
moderate-sized to large tree, up to 24-30 m tall, girth
1.8-3 m with a clean cylindrical bole up to 12-15 m;
graceful, drooping slender branches; crown conical in
early life, becoming broader later.  Leaves small, 2-6
cm long by 2-3 cm wide, alternate, pinnate, almost
kidney shaped and greyish-green. Flowers small, pale
yellowish-green in axillary and terminal lax panicled
racemes.  The  pod  flat  and  samaroid,  5-7.6  x  1-1.5
cm, oblong lanceolate, coriaceous, narrowed at both
ends, with parallel longitudinal veins, containing 1
seed near the apex. The seed is exalbuminous, flat,
averaging 0.8 x 0.3 in, in sub-reniform, pointed at
one end and rounded at the other, with a fairly hard
testa.The natives of Chhattisgarh Plains used this
leaves for headache. The leaves are collected and by

crushing it in water, an aqueous paste is prepared.
This paste is applied externally on painful parts as

treatment (1).The natives of Bagbahera region used
the piece of its wood rubbed on stone, like the wood
of Chandan (Santalum indicum) and the paste
prepared was applied on small boils common in
summer.  The natives of Kanker region used leaves
for purgative and can be used in treatment of
constipation. Balsam—used for sexually transmitted
diseases. The balsam is similar to Copaiba balsam
(Copaifera langsdorffii Desf., Leguminosae) of
Brasil and is used in leucorrhoea, chronic cystitis,
gonorrhoea, combined with Cubebs and sandal. The
resin (not the oleo-resin) is used as diuretic. The bark
has a good absorption capacity for mercury from
water. Seeds are used for dysentry . The methanolic
extract of the heartwood yields β-sitosterol, (+)-
taxifolin, eriodictyol, (+)-catechin, (+)-epicatechin
and (+)-mopanol(2.. Medicinal plants are an important
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therapeutic aid for various ailments. Scientific
experiments on the antimicrobial properties of plant
components were first documented in the late 19th
century (3). In India, from ancient times, different
parts  of  medicinal  plants  have  been  used  to  cure
specific ailments. Today, there is widespread interest
in drugs derived from plants. This interest primarily
stems from the belief that green medicine is safe and
dependable, compared with costly synthetic drugs
that have adverse effects. Natural antimicrobials can
be derived from plants, animal tissues, or
microorganisms(4). The shortcomings of the drugs
available today, propel the discovery of new
pharmacotherapeutic agents in medicinal plants(5).To
determine the potential and promote the use of herbal
medicine, it is essential to intensify the study of
medicinal plants that find place in
folklore(6,7,8).Therefore, the aim of the present study
is to evaluate the antimicrobial activity of
Hardwickia binata roxb., and  also  the   literature
survey reveals that no reports were found on the
antimicrobial activity of the leaves extracts of
Hardwickia binata roxb.

Materials and Method:
Collection of Plant Material

The plant materials (leaves) of Hardwickia
binata Roxb., (Caesalpiniaceae) were collected from
foot of the Arunachala hills, Tiruvannamalai, Tamil
Nadu and the collected plant materials were
botanically identified and confirmed by   A. C.
Tangavelou, Director, Bio-Science Research
Foundation, Pondicherry. The herbarium specimen
was prepared and preserved in Department of
Pharmacognosy, MTPG&RIHS, Puducherry.

Preparation of the Extracts
The collected materials (leaves) were

chopped into small pieces separately, shade-dried,
and coarsely powdered using a pulverizor.  The
coarse powders were subjected to successive
extraction with organic solvents such as petroleum
ether, chloroform and ethanol by Soxhlet method.
The extracts were collected and distilled off on a
water bath at atmospheric pressure and the last trace
of the solvents was removed in vacuo. The resulted
extracts were used for antimicrobial studies.

Bacterial and fungal used:
Pure culture of like B. subtilis, E.coli, P.aeruoginosa,
S.typhi, S. aureus, S.pneumonia,P.vulgaris and V.

vulnificus and fungs like Aspergillus niger,
Aspergillus flavus, C. albicans and A.fumigatus were
obtained from the Bio-Science Research Foundation,
Pondicherry.

Preparation of Inoculum
Stock cultures were maintained at 4 0c on slopes
nutrient agar. Active cultures for experiments were
prepared by transferring a loop full of cells from the
stock cultures to test tubes of nutrient broth for
bacteria and fungi that were incubated without
agitation for 24 hours at 37o C  and  250 C
respectively.

Antimicrobial activity
Nutrient agar for bacterias and potato dextrose agar
(HI-Media) for fungus were prepared according to
the manufacturer recommendations. The agar well
diffusion method was used for the inoculation of the
bacterias and fungus. Petri dishes containing 0.5ml 0f
sterile nutrient agar each were inoculated with
standardized (1.5x 108 cells /ml) sterile Pasteur
pipette(10).  Wells  of  5mm diameter  were made at  the
centre of each plate and 0.15 ml of the various
concentrations (25mg/ml, 50mg/ml and 100mg/ml)
of the plant extracts dispensed into each well. The
extracts were allowed to diffuse into the medium for
1 hour at room temperature. This was then incubated
at 370C for 24 hours for bacterial strains and at 270C
for 72 hours for the fungi after which the zones of
growth inhibition were measured and recorded in
mm(9). The control was set up in a same manner
except that the extract replaced with sterile distill
water and ciprofloxacin ,gentamycin sulphate and
nystatin were used as positive standard. The
experiments were conducted in triplicate.
Antibiotic assay
The selected antibiotics are obtained from a chemist.
These drugs, in their high concentration, were diluted
with sterile water reducing them in to a lower
concentration. Wells were bored on the prepared agar
with  a  cork  borer  and  with  the  use  of  sterile  needle
and syringe; the antibiotics were poured in to the well
.The zone of inhibition was observed after 24 hours
and recorded.
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Table:1: Anti bacterial and antifungal activity of Petroleum ether leaves extract of  Hardwickia binata roxb.,
Zone Of Inhibition in mm

Test concentration (mg/ml) Standard concentration (mg/ml)
Microorganisms

used
100 50 25 Cip Gen Nys

B. subtilis 17 16 21 37 25.5 NT
E. coli 22 18 16 36.5 - NT
P. aeruginosa 18 15 14 36.5 - NT
S. typhi 21 20 18 38.5 NT NT
S. aureus          23 22 18 35.5 - NT
S. pneumonia 17 16 15 38 30.8 NT
V. vulnificus 24 23 22 37.5 31 35.5
P. vulgaris 27          19          14 36.5 NT NT
A. niger 16 13 12 38 NT 38.5
A.fumigatus 15 13 12 39 NT 35
A. flavaus 16 14 12 38 NT 30.5
C. albicans 15 14 12 39 NT 36
NT :not tested,  “-”:not active
Standard drug used –Cip: Ciprofloxacin, Gen: gentamycin sulphate, Nys:nystatin

Table:2: Anti bacterial and antifungal activity of chloroform extract leaves extract of  Hardwickia binata
roxb.,

Zone Of Inhibition in mm
Test concentration (mg/ml)

Microorganisms
used

100 50 17
B. subtilis 19 17 12
E. coli 17 14 12
P. aeruginosa 17 15 13
S. typhi - - --
S. aureus 22 21 12
S. pneumonia 16 13 13
V. vulnificus 18 17 14
P. vulgaris - - -
A. niger 18 17 16
A.fumigatus 17 16 13
A. flavaus 14 13 12
C. albicans 14 12 12
“-”:not active

Table:3: Anti bacterial and antifungal activity ethanolic extract leaves extract of  Hardwickia binata roxb.,
Zone Of Inhibition in mm

Test concentration (mg/ml)
Microorganisms

used
100 50 25

B. subtilis 19 16 13
E. coli 24 23 22
P. aeruginosa 26 22 20
S. typhi 23 21 19
S. aureus 23 21 17.5
S. pneumonia 28 22 20
V. vulnificus 20 16 14
P. vulgaris 24 22 17
A. niger 28 22 20
A.fumigatus 30 29 27
A. flavaus 30 27 26
C.albicans 31 24 23
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Results and Discussion
The three different extracts from leaves of Hardwickia
binata roxb., like petroleum ether, chloroform and
ethanol extracts at various concentrations (25mg/ml,
50mg/ml and 100mg/ml) were tested against both
gram negative ,gram positive bacterias like B.subtilis,
E.coli, P.aeruoginosa, S.typhi, S. aureus, S.pneumonia,
P.vulgaris and V. vulnificus  and also tested against
fungus like Aspergillus niger, Aspergillus flavus, C.
albicans and A.fumigatus. Gram negative bacteria like
E.coli, P.aeruoginosa, S.typhi may  cause  the  urinary
tract infections, GIT infections, skin infections etc.
The gram positive organisms like S. aureus, B.subtilis
may cause the infections such as nosocomial
infections, food poisoning, pyrarthirtis, endocardilis,
suppurations, abscess formation, osteomyetilis and
toxic shock syndrome etc (11-14). Aspergillus niger is
food borne pathogens if inhaled with large amounts of
spores, causes a serious lung disease, aspergillosis. ,
otomycosis pain. Aspergillus flavus are widely
distributed in nature, hearing loss and, in severe cases,
damage to the ear canal causing considerable mortality
and morbidity in the tympanic membrane (15). As most
of the Aspergillus infections  are  caused  by A.
fumigatus, the majority of studies have focused on this
species, and our understanding of other Aspergillus
species is far from satisfactory(16,17). C. albicans which
resides as commensal in the mucocutaneous cavities of
skin, vagina and intestine of humans [18], can cause
infections under altered physiological and pathological
conditions such as infancy, pregnancy, diabetes,
prolonged broad spectrum antibiotic administration,
steroidal chemotherapy as well as AIDS (19-26).
The petroleum ether extract showed the concentration
dependent antimicrobial activity. The activity of the
pet. ether extract showed the highest zone of inhibition
with concentration of 100mg/ml against tested
organisms. The pet. ether extract of Harwickia binata
(100mg/ml) inhibits the growth of micro organism
such as P.vulgaris, S. aureus,  and V. vulnificus  and it
is also produced the highest zone of inhibitions
diameter of 22 mm to 23mm respectively. Its showed
the moderate zone of inhibition diameter of 20mm to
21mm against organisms like B.subtilis, E.coli, and,
S.typhi. It was showed the lowest zone of inhibition of
diameter  17  to  18mm  against P.aeruoginosa, and
S.pneumonia.   It  also produced the activity against  all
tested fungus strains with zone of inhibition of
diameter 15mm to 19mm at concentration of
100mg/ml it was indicated in table 1. The chloroform

extract leaves of Hardwickia binata showed the
activity against bacterias like basilus subtilis, E.coli,
P.aeruoginosa, S. aureus, S.pneumonia and V.
vulnificus. The chloroform extract not produced the
activity against bacteria like S.typhi and P.vulgaris. Its
showed the highest zone of inhibition against S. aureus
with diameter of 22mm and it produced the moderate
zone of inhibition diameter of 19-17 mm against B.
subtilis and E.coli . Its produced the lowest zone of
inhibition diameter of 16mm against P.aeruoginosa,
S.pneumonia and V. vulnificus. Its also showed the
activity against all tested fungus strains with zone of
inhibition of diameter 14mm to 18mm at concentration
of 100mg/ml  it was indicated in table2.
The ethanol extract leaves of Hardwickia binata
showed the high range of activity against all tested
organisms when compared to pet.ether and chloroform
extracts .The diameter of zone inhibition of ethanol
extract denoted in table 3. The results of preliminary
phytochemical analysis indicated the presence of
saponins, steroids, flavonoids, coumarins and tannins.
Alkaloids and anthraquinones were not present in the
extracts. The sensitivity test results indicated that the
organic extract of Hardwickia binata was active
against  all  the  test  isolates.  Tannins  have  been
traditionally used for protection of inflammed surfaces
of the mouth and treatment of catarrh, wounds,
haemorrhoiods, and diarrhoea, and as antidote in heavy
metal poisoning. Flavonoids are naturally occurring
phenols which possess numerous biological activities
including anti-inflammatory, antiallegic,
antithrombotic and vasoprotective effects (27, 28).

Presence of these active constituents may responsible
for the antimicrobial activity.

Conclusion
The leaves extracts of Hardwickia  binata roxb
(Caesalpinaceae) in this study showed a broad-
spectrum of activity against both gram-positive and
gram-negative bacteria and fungi. Bioactive substances
from this plant can therefore be employed in the
formulation of antimicrobial agents for the treatment
of various bacterial and fungal infections including
gonorrhea, pneumonia, eye infections and mycotic
infections. Isolation, identification and purification of
these phytoconstituents and determination of their
respective antimicrobial potencies and toxicological
evaluation with the view to formulating novel
chemotherapeutic agents should be the future direction
for investigation.
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