
Abstract. – Chloroform, methanol, aque-
ous and ethanolic extracts of the stem bark of
Saraca indica were investigated for their antibac-
terial and antifungal activity against standard
strains of Staphylococcus aureus, Escherichia
coli, Pseudomonas aeruginosa, Bacillus cereus,
Klebsiella pneumoniae, Proteus mirabilis, Salmo-
nella typhimurium and Streptococcus pneumoni-
ae and the fungi: Candida albicans and Crypto-
coccus albidus. Methanolic and aqueous extract
exhibited antimicrobial activity with MIC ranging
from 0.5-2% and 1-3% respectively. Methanolic
extract exhibited the strongest activity against
both bacteria and fungi.
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Introduction

Plants contain numerous biologically active
compounds, many of which have been shown to
have antimicrobial properties1. Plant-derived
medicines have been part of traditional health-
care in most parts of the world for thousands of
years and there is increasing interest in plants as
sources of agents to fight microbial diseases2.
Given the alarming incidence of antibiotic resis-
tance in bacteria of medical importance, there is
a constant need for new and effective therapeutic
agents3,4. 

Saraca indica belongs to the family Cae-
salpiniaceae. It is found in India, China, Ceylon
and Malaysia. It occurs almost throughout India
up-to an altitude of 750 m in the central and in
the eastern Himalayas and Khasi, Garo and
Lushai hills, wild in Chittagong, Bihar, Orissa,
Konkan, Deccan, Mysore. It has become quite
scarce in several localities and is reported to be
threatened in North Eastern Region of India. 
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The principal constituents of this tree are a
steroid component and a calcium salt. The bark
of Saraca indica contains an estrogenic com-
pound called ergosterol. The earliest chronicled
mention is in the Ayurvedic treatise, the Charka
Samhita (100 A.D.), in which Asoka is recom-
mended in formulations for the management of
pain with relation to uterus (Gynecological) as
Anodynes. The Bhavprakasha Nighantu, com-
monly known as the Indian Materia Medica
(1500 A.D.), cites the plant as a uterine tonic
that is effective in regularizing the menstrual
disorders. The bark has a stimulating effect on
the endometrium and ovarian tissue and is useful
in menorrhagia during uterine fibroids. It also
has great benefits for its uterine activity5. Flow-
ers of this tree are used to treat cervical adenitis,
biliousness, syphilis, hyperdipsia, burning sensa-
tion, hemorrhagic dysentery, piles, scabies in
children and inflammation. Scant literature is
available on the antimicrobial effect of their ex-
tracts.

The aim of the present study was to determine
the antimicrobial activity of the stem bark of
Saraca indica.

Materials and Methods

Microorganisms
Reference bacterial and fungal strains were

obtained from Department of Microbiology, Uni-
versity of Madras, Chennai, India. Saboraud’s
dextrose agar (SDA) and Mueller Hinton agar
were from Himedia Laboratories. 

Preparation and Extraction of 
Plant Material

Saraca indica, stem bark was purchased from
IMPCOPS (Indian Medical Practitioners Co-op-



Inhibition zone (mm)

Microorganism 1 2 3 4 Gen Clotr 

Staphylococcus aureus – 7.3 ± 1.1 – 3.3 ± 2.1 14.0 ± 0.0 ND
ATCC 25923 (52) (72) (100)
Escherichia coli 6.0 ± 0.0 – – 2.0 ± 1.0 ND
MTCC- 443 (50) (100)
Pseudomonas aeruginosa 8.7 ± 0.6 – 5.0 ± 1.0 13.3 ± 1.1 ND
ATCC 9027 (65) (37) (100)
Bacillus subtilis – 13.3 ± 0.3 3.3 ± 0.6 13.7 ± 0.6 14.0 ± 1.0 ND
MTCC-121 (74) (21) (83) (100)
Bacillus cereus – 3.6 ± 1.1 3.0 ± 1.0 13.0 ± 1.7 18.0 ± 1.0 ND
MTCC-430 (100) (19) (72) (100)
Klebsiella pneumoniae – 7.3 ± 1.1 – 9.3 ± 0.6 3.3 ± 2.1 ND
109 (52) (70) (100)
Proteus mirabilis – – – 7.3 ± 1.1 2.0 ± 2.0 ND
MTCC-1429 (52) (100)
Salmonella typhimurium – – – – 13.7 ± 1.1 ND
MTCC-98 (100)
Streptococcus pneumoniae – 7.3 ± 1.1 – 0.3 ± 0.6 14.0 ± 1.0 ND
MTCC-2672 (52) (73) (100)
Candida albicans – 7.0 ± 0.6 – 0.0 ± 0.0 ND 14.7 ± 0.6
MTCC-183 (73) (68) (100)
Cryptococcus albidus – 6.5 ± 0.7 – 1.7 ± 0.6 ND 14.3 ± 0.6
MTCC-2661 (45) (82) (100)

Table I. Antimicrobial activity of stem bark of Saraca indica by diffusion assay.

The results are presented as inhibition zone diameters in mm. Each value represents mean ± SD (n = 3)
Key: 1 = CHCl3 extract; 2 = Water extract; 3 = EtOH extract; 4 = MeOH extract; Gen – Gentamycin (Sigma); Clotr – Clotrima-
zole (Sigma) were used as positive controls; -, no activity; ND – Not done. Percentage value given in parenthesis. P < 0.05.
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erative Pharmacy and Stores) Chennai, India. Or-
ganic (chloroform, methanol, ethyl acetate) and
aqueous extracts were prepared and filtered
through Whatmann filter paper no 1 and the su-
pernatant was used for further testing.

Disc Diffusion Method
Antibacterial and antifungal activities were

tested by the disc-diffusion method6. Staphylo-
coccus aureus ATCC 25923, Escherichia coli
MTCC 443, Pseudomonas aeruginosa ATCC
9027, Bacillus cereus MTCC-430, Klebsiella
pneumoniae 109, Proteus mirabilis MTCC-
1429, Salmonella typhimurium MTCC-98,
Streptococcus pneumoniae MTCC-2672, Can-
dida albicans MTCC-183, Cryptococcus al-
bidus MTCC-2661 were used. Filter paper
discs (Whatman No. 1: 5 mm diameter) were
impregnated with crude extracts (5 mg/disc) or
standard drugs (10 µg/disc gentamicin; for
bacteria) and (20 µg/disc clotrimazole; for fun-
gi). The discs were overlayed on tryptone agar

plates (for bacteria) and Saboraud’s dextrose
agar plates (for fungi) and incubated at 37ºC,
for 24 h. The discs were tested in triplicate, in-
cluding one with a solvent blank and 3 for the
standard drugs. Inhibition zones were calculat-
ed as the difference between disc diameter (5
mm) and the diameters of inhibition7. The
mean inhibition zones were used to calculate
the activity index. Activity index (AI) was cal-
culated as the mean inhibition zone for test
sample divided by the mean inhibition zone for
the standard drug6. 

Minimum Inhibitory 
Concentration Determination

Minimum inhibitory concentrations (MIC’s)
were determined by micro dilution method8. It is
done by carrying out the diffusion test with twelve
discs of different concentration of the plant ex-
tracts. The lowest concentration that inhibits the
growth of bacteria were noted and considered as
the MIC value for each of the bacterial strain.

R. Shilpakala Sainath, J. Prathiba, R. Malathi



Antimicrobial properties of the stem bark of Saraca indica (Caesalpiniaceae)

373

cines were prepared using water as the medium.
Chloroform extract did not inhibit the growth of
any of the tested bacterial species. Ethanolic extract
showed inhibition towards Bacillus species. It has
been reported that ethanol extract of some medici-
nal plants lack antibacterial activities9. This obser-
vation has also been indicated by other study that
ethanol is not a good solvent for extraction of an-
timicrobial substances from medicinal plants10. 

Most of the microorganisms are developing re-
sistance to commonly employed antibiotics.

In conclusion, methanolic as well as aqueous
extracts showed comparable antibacterial activity
towards both Gram-positive, Gram-negative or-
ganisms and the fungi, supporting the traditional
use of these plants and suggesting a need to isolate
and evaluate active constituents. Researches on the
pharmacological properties of the plant extracts
have several limits, due to unknown composition
of all the components of the plant source investi-
gated. All studies on this area need for other con-
firmations and require additional research. Thus,
the present study reflects a hope for the develop-
ment of novel chemotherapeutic agents.

Statistical Analysis
Tests and analyses were run in triplicates. Mean

values ± SD of triplicates were calculated. Statisti-
cal analysis was performed using Student’s t test.
The values were considered significant when p
<0.05.

Results 

The antibacterial activities of the stem bark ex-
tracts of Saraca indica against medically important
pathogens were assessed by the presence or ab-
sence of inhibition zones and the MIC values. The
antibacterial activity by disc diffusion method
showed that the methanolic and water extracts of
stem bark of Saraca indica were very effective
against most of the bacteria tested and especially
against Bacillus species and Pseudomonas aerugi-
nosa (Table I) (p<0.05). They showed significant
antifungal activity against Candida albicans, Cryp-
tococcus albidus. However, chloroform extract did
not inhibit the growth of any of the tested bacterial
species. Ethanolic extract showed inhibition to-
wards Bacillus species. Since methanolic and aque-
ous extracts were effective, MICs were performed
with these extracts and the results are given in Table
II. Methanolic extracts and aqueous extracts
showed MICs of 0.5-2% and 1-3% respectively
(Table II). Methanolic extract was effective against
Pseudomonas aeruginosa, Bacillus subtilis and
Bacillus cereus with an MIC of 0.5%. They showed
effective inhibition towards Candida albicans and
Cryptococcus albidus. MIC studies further support-
ed the data obtained by agar diffusion assay. 

Discussion

To our knowledge, the present study is the first
systematic positive report on the efficacy of their
methanolic and aqueous extracts. 

Saraca indica is used in traditional medicine
against different ailments like, gynaecological dis-
orders, uterine fibroids5, burns, diarrhoea. So far
there are no reports showing the antimicrobial ac-
tivity of the stem bark of this tree. Hence an attempt
was made to study the antimicrobial activity of the
stem bark of this tree. The methanolic and aqueous
extracts were effective against all the organisms
tested. The aqueous extract might be effective due
to the fact that the majority of the traditional medi-

MICa (mg/ml)

Microorganism Methanolic Aqueous

Staphylococcus aureus 1.0 2.5
ATCC 25923
Escherichia coli 1.0 2.5
MTCC – 443
Pseudomonas aeruginosa 0.5 2.0
ATCC 9027
Bacillus subtilis 5.0 1.25
MTCC-121
Bacillus cereus 0.5 1.25
MTCC-430
Klebsiella pneumoniae 1.0 2.0
109
Proteus mirabilis 2.0 1.0
MTCC-1429
Salmonella typhimurium 1.5 3.0
MTCC-98
Streptococcus pneumoniae 1.5 3.5
MTCC-2672
Candida albicans 2.0 3.0
MTCC-183
Cryptococcus albidus 1.5 3.0
MTCC- 2661

Table II. Antimicrobial activity of methanolic and aqueous
extracts of the stem bark of Saraca indica.

aMinimum Inhibitory Concentration.
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