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Antimicrobial Activity of Leaf and Bark Extracts of Cassia fistula
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Abstract: Cassia fistula L is a medium sized tree and its parts are used in folk medicines for bacterial and fungal
diseases. Aqueous extraction of plant materials such as leaf and bark were investigated for anti-microbial
property without changing concentration. Results of this study revealed that all extracts had good inhibitory
activity against gram positive and gram negative bacteria. The clear zone for Staphylococcus aureus and E. coli
were found with the diameter of 2.5 c¢cm and 2.9 cm respectively, though the inhibitory diameter of
Staphylococcus aureus was smaller than the streptomycin control. Antifungal activity of bark and leaf extract
of C. fistula against Aspergillus showed the highest inhibitory growth (64.3%). The findings exhibit that leaf
and bark extracts have broad spectrum activity and there is a possibility in treatment of infectious diseases.

Key words: Cassia fistula + Leaf and Bark Extracts + Antimicrobial Activity

INTRODUCTION

Cassia fistula L. is locally known as Konraiin tamil
and Ehelain sinhala in Sri Lanka and golden shower [1] in
India. The plant is native to India, Amazon and Sri Lanka
where it is popularly planted as an ornamental and
medicinal tree [2, 3]. It is shedding its leaves annually and
10m tall, often the plant is used as firewood. The heavy,
strong and durable wood is fit for cabinetwork, posts,
wheels, etc. The bark has been employed in tanning,
often in combination with Avaram (Cassia auriculata).
Since ancient times this medicinal plant is used in

Ayurvedic medicine to cure disease caused by microbes.
In modern medicine also these anti-microbial plant
substances are isolated, purified and used as drugs.
The drug is obtained from the pulp around the seed of
Cassia fistula.

The leaves are used to treat skin diseases
According to Hartwell the plants are wused in
traditional medicines for tumours of the abdomen,
liver, stomach, throat and cancer. C. fistula has been
described to be useful against skin diseases, tumours,

hematemesis, diabetes, cough and retained excretions
(1,4, 5]

Fig. 1: Cassia fistula L. (a) leaves, (b) bark and (c) tree

Corresponding Author: S. Prabagar, Industrial Technology Institute, Colombo 7, Sri Lanka.
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Previous investigation revealed that C. fistula has
pronounced antibacterial activity against different
varieties of bacteria. C. fistula was active against
Aspergillus niger [6]. Perumalsamy et al. [7] have also
made an effort to evaluate the antibacterial activity of
C. fistula which showed significant antibacterial activity
against Escherichia coli, Klebsilla aerogenes, Proteus
vulgaris and Pseudomonas aerogenes. The aim of this
investigation is to evaluate the aqueous extracts of
C. fistula leaves and barks exhibit anti-microbial
properties against several microbes.

MATERIALS AND METHODS

Sample Collection and Extract Preparation: Leaf and bark
of C. fistula was collected from the premises of University
of Jaffna, Sri Lanka. For aqueous extract preparation, 2.5g
of plant material was weighed and washed well in tap
water. Then they were sterilized by giving a quick dip
in alcohol and washed with sterilized water again.
The weighed plant material was crushed with 10mL of
sterile water and it was filtrated using Whatman’sfilter
paper No.1. The filtrate was collected in sterile beaker.

Anti-Bacterial Activity: The preliminary screening of
antibacterial activity was done using well in agar method.
Bacillus sp, Staphyllococcus aureus, Klebsiella, E. coli
and Pseudomonas bacteria were selected for this study.
These bacteria were streaked on pure nutrient agar plates
separately and stored in refrigerator at 10°C with labelling.
Plant materials were sterilized using different methods
such as UV sterilization (UV light at 336nm) and wet heat
sterilization (autoclave at 121°C for 15min). Then the
petridishes were used for the experiment. Peptone broth
and agar standard solution were prepared and 100ppm
streptomycin standard solution was used as positive
control. The inoculum was spread in nutrient agar plates
with bacterial strain and incubated at 37°C for 24 hours.
Wells were prepared with UV sterile and wet heat sterile
extracts, streptomycin solution and sterile water in agar
plates for each bacterial speciesseparately. The diameter
of the clear inhibitory zone around the well was measured.

Anti-Fungal Activity: Candida sp, Aspergillus sp,
Pencillium, Rhizopus fungus were selected for this study.
Plant materials were sterilized using different methods
such as UV sterilization (UV light at 336nm) and wet heat
sterilization (autoclave at 121°C for 15min). The sterilized
extracts and potato dextrose agar (PDA) media were mixed
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well and poured in petri dishes. They were incubated at
room temperature for 2 days. After it had grown enough,
disc with the diameter of 7mm were cut using the sterile
cork borer. The disc of each fungus was placed on the
middle of the plate, which contain herbal product with
PDA by using sterile loop. Control plates were also
maintained without plant extract. These plates were
incubated at room temperature for 2 days. Then the
diameter of the clear inhibitory zone around the well was
measured.

RESULTS AND DISCUSSION

Anti-Bacterial Activity: The extract of Cassia fistula
found to be effective against the pathogenic bacteria.
The diameter of the inhibition zone is shown in Table 1,
has exposed the power against pathogenic bacteria.

RanjithVimalraj [8] stated that the inhibition zones for
Staphylococcus aureus to alcoholic and aqueous extracts
were found in the range of 0.7-1.2 cm and 0.7-1.16 cm.
Some antimicrobial studies showed that methanolic bark
extract with 0.5mg/mL showed maximum inhibition against
starins E. coli (1.6cm) and S. aureus (1.4cm) [9, 10].
The clear zone for Staphylococcus aureus and E. coli
were found with the diameter of 2.5cm and 2.9cm
respectively, though the inhibitory diameter of
Staphylococcus aureus was smaller than the streptomycin
control. C. fistula inhibited the growth of E. coli and
produced a clear zone with a large diameter. These results
suggest that C. fistula can act as more resistant to the
pathogenic bacteria of S. aureus and E. coli compared to
other bacteria. The inhibition against the Pseudomonas
was very low. It failed to show any inhibitory action
against Klebsiella.

In present study, antibacterial activity on the
concentration of all plant product extracts were
0.25g/mL of the four plates tested,
Cassia has a wide range of anti-bacterial activity in these
concentration. Bark extract of the plant showed higher

maintained as

activity thanleaf extract. However, there was no difference
found in the antibacterial activities between the wet heat
and UV sterilization.

Anti-fungal Activity: Many reports have revealed that
some of the Cassia species contain antimicrobial
substances and the results showed that the extracts were
very effective to microbial activity of Streptococcus
pyogenes, Staphylococcus aureus, E. coli, Pencillium
aeruginosa, Candida albicans Asperigilus niger and
Aspergilus clavatus [11-19].
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Table 1: The diameter of the zone obtained from samples plant material
under UV sterilization

Diameter of inhibitory zone (cm)

Bacteria Leaf extract Bark extract  Streptomycin
E. coli 1.9 2.975 1.75
Bacillus sp 1 2.15 2.2 2.6

Bacillus sp 2 1.5 2.5 1.5
Pseudomonas Reduced growth 1.75 1.9
Staphylococcus aureus 1.775 2.5 2.75
Klebsiella 0 0 1.875

Table 2: The diameter of the zone obtained from samples plant material
under wet heat sterilization

Diameter of inhibitory zone (cm)

Bacteria Leaf extract Bark extract Streptomycin
E. coli 1.95 2.9 1.7

Bacillus sp 1 2.15 2.1 2.6

Bacillus sp 2 1.65 2.5 1.5
Pseudomanas Reduced growth 1.75 1.95
Staphylococcus aureus 2.55 2.5 2.65
Klebsiella 0 Reduced growth 1.875

Fig. 2: Effect of UV sterilized extract of léaf (A) and bark
(B) of Cassia fistula on growth of E. coli,
Pseudomonas, (C; Streptomycin, D; sterile water)

Fig. 3: Effect of UV sterilized extract of leaf (A) and bark
(B) of Cassia fistula on growth of Bacillus sp 1,
Bacillus sp 2, (C; Streptomycin, D; sterile water)
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Fig. 4: Effect of UV sterilized extract of leaf (A) and bark
(B) of Cassia fistula on growth of Klebsiella,
S. aureus, (C; Streptomycin, D; sterile water)

Fig. 5: Effect of wet heat sterilized extract of leaf (A) and
bark (B) of Cassia fistula on growth of Klebsiella,
S. aureus, Bacillus spl, Pseudomonas, E.coli,
Bacillus sp 2(C; Streptomycin, D; sterile water)

Cassia fistula has wide range of inhibitory effects on
the tested fungi. The leaf extract of C. fistula showed
lowest inhibition (10%) against yeast while stem bark
showed 64% of inhibition. The leaf and bark extract
exhibited 22% of inhibition in the growth of Rhizopus.
Antifungal activity of bark and leaf extract of C. fistula
against Aspergillus showed the highest inhibitory growth
(64.3%). Pencillium also showed considerable effects as
26.3% by leaves and 36.8% by stem bark.

It has higher anti-microbial activities due to the plant
contains phytochemicals such as of saponins, tannins,
alkolids, flavonoids, steroids, glycosides, anthraquinones,
coumarin, gum, mucilage [20, 21] that can be applied in
folk medicine.
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Fig. 6: Effect of UV sterilized leaf extract of Cassia fistula
on mycelial growth of yeast, Rhizopus, Pencillium
and Aspergillus (A; control, D; extract added)

Fig. 7: Effect of UV sterilized bark extract of Cassia fistula
on mycelial growth of yeast, Rhizopus, Pencillium
and Aspergillus (A; control, D; extract added)

Fig. 8: Effect of wet heat sterilized leaf extract of Cassia
fistula on mycelial growth of yeast, Rhizopus,
Pencillium and Aspergillus (A; control, D; extract
added)

Fig. 9: Effect of wet heat sterilized bark extract of Cassia
fistula on mycelial growth of yeast, Rhizopus,
Pencillium and Aspergillus (A; control, D; extract
added)
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Table 3: The diameter of the Mycelial disc in cm and % of growth reduction of samples obtained from C. fistula under UV sterilization

Diameter of inhibitory zone (cm)

Fungus Leaf extract Bark extract Control (without plant extract) % of growth reduction in leaf extract % of growth reduction in bark extract
Yeast 3.0 1.2 3.35 10 64

Rhizopus 7.0 7.0 9.0 22 22

Aspergillus 1.5 1.5 4.2 64.28 64.2

Pencillium 1.4 1.2 1.9 26.3 36.8

Table 4: The diameter of the Mycelial disc in cm and % of growth reduction of samples obtained from C. fistula under wet heat sterilization

Diameter of inhibitory zone (cm)

Fungus Leaf extract Bark extract Control (without plant extract) % of growth reduction in leaf extract % of growth reduction in bark extract
Yeast 3.0 1.2 3.35 10 64.1
Rhizopus 7.0 7.0 9.0 22 22
Aspergillus 1.5 1.8 4.2 52.6 57.14
Pencillium 1.4 1.2 1.9 26.3 36.8
CONCLUSION 6. Valsaraj, R.,, P. Pushpangadan, U.W. Smitt and
A. Adsersen, 1997. Antimicrobial screening of
The present study revealed that the extracts obtained selected medicinal plants from India. Journal of
from leaf and bark of Cassia fistula figure out strong Ethnopharmacology, 58(2): 75-83.
activitiesagainst the gram negative and gram positive 7. Perumalsamy, R., S. Ignacimuthu and A. Sen, 1998.
bacteria. And it has a wide range of anti-fungal activities. Screening of Indian medicinal plants for antibacterial
This study leads to the possibility for the treatment of properties.  Journal of  Ethnopharmacology,
infectious diseases, however further studies need to be 62(2): 173-181.
conducted to find isolation and antimicrobial active 8. Ranjith Vimalraj, T., S. Saravanakumar, S. Vadivel,
constituents from the plant. S. Ramesh and S. Thejomoorthy, 2009. Antibacterial
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