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ABSTRACT
Objective: Bacillus sp. is now broadly responsible for various human infection and food spoilage. At present, identification and molecular
characterization of major types of Bacillus sp. are important for human being.
Methods: Antibacterial activities of six different concentrations each of ethanol, ethyl acetate and chloroform extracts of Coccinia grandis (L.) leaf on
soil bacteria were assessed on the basis of disk diffusion method and the zone of inhibition was measured in mm unit. Different Bacillus sp. was
characterized by using 16S rDNA sequencing.
Results: Six different types of Bacillus sp. were identified depending on 16S rDNA sequencing and NCBI database information. It has also been shown
that the best extract was ethyl acetate due to its highest zone of inhibition (Paenibacillus sp. BF38 (23.0±0.41), Terribacillus sp. 3LF (21.0±0.00),
Bacillus simplex (23.0±0.43), Bacillus cereus (23.5±0.70), Paenibacillus sp.L32 (22.5±0.37), Bacillus megaterium (23.0±0.04)) as compared to other
two extracts.
Conclusion: The efficacy of Coccinia grandis (L.) leaf extracts as natural antibacterial agent was found ethyl acetate extract > ethanol extract >
chloroform extract.
Keywords: Bacillus sp., Coccinia grandis (L.), 16S rDNA, Antibacterial activity.

INTRODUCTION

MATERIALS AND METHODS

Natural sources are the vital fountain-head of medicinal agents and
so many modern drugs have been isolated from natural sources,
many of which are based on their use as folklore medicine. It has
been noted that the raw source of many pioneering pharmaceuticals
currently in use have been plants that was used by the indigenous
population [1]. Among the total global population, reliability on
medicinal plants for provision of health-care is about 64% has been
recorded [2].

Collection of the Plant Material

Coccinia grandis L., of the family Cucurbitaceae, is distributed in
Indian sub-continent, Eastern Africa, and Central America [3]. C.
grandis is a climber and trailer [4]. It is widely available in
Bangladesh and is locally known as Telakachu. In English, the
plant is known as Ivy gourd. In the folk medicinal system of
Bangladesh, the leaves and fruits of the plant are predominantly
used to treat leprosy, fever, asthma, bronchitis, jaundice, and
diabetes [5].

The plant leaves were selected for the study. They were sun dried
for five days and heated through oven to be fully dried at below 400c
for 24 hours. Then the fully dried leaves were grinded into coarse
powder with the help of a mechanical grinder. The whole powders
were extracted by cold extraction with three solvents (ethanol, ethyl
acetate, and chloroform) and kept for a period of 3 days
accompanying occasional shaking and stirring. The whole mixture
were then underwent a coarse filtration by a piece of clean, white
cotton material. Then these were filtered through whatman filter
paper. The filtrates (ethanol, ethyl acetate, chloroform and nhexane) obtained were evaporated by Rotary evaporator (Bibby RE200, Sterilin Ltd., UK) at 5 to 6 rpm and at 68ºc temperature. It
rendered a gummy concentrate of chocolate black color. The gummy
concentrate was designated as crude extract. Then the crude
extracts were dried by freeze drier (HETOSICC, Heto Lab Equipment,
Denmark) and preserved at 4ºC.

Due to the emergence of multi-drug resistance to human pathogenic
infections, it has become essential to search alternative
antimicrobial substances from natural sources such as plants. Many
plants also show versatile medicinal effects as well [6, 7]
Phytochemical screening of Coccinia grandis revealed the presence
of saponins, cardenolides, flavonoids and polyphenols that may be
attributed to antibacterial activity. It provides the basis for further
investigation on these plants to isolate active constituents and drug
development. It has been reported that phenolic compounds are
responsible for antimicrobial activities [8]. In view of the
importance of Coccinia grandis L. in ethanobotany as health remedy,
the present work was planned to investigate the antibacterial
activity of the leaf extracts against some pathogenic bacteria from
soil isolate. Although numerous studies have shown the
antimicrobial effect of this plant [9, 10] there still remains ample
scope for further in depth research to seek out this effect on some
specific bacterial species. So far, for the first time an attempt was
taken to investigate the comparative antimicrobial activity of this
plant against Bacillus sp. from soil isolate that was screened through
16S rDNA sequencing.

The experiment was carried out from September, 2011 to April, 2012.
The leaves of C. grandis were collected from Kushtia, Bangladesh. The
plant was identified by the Department of Biotechnology & Genetic
Engineering, Islamic University, Kushtia, Bangladesh and the
specimens were stored in there for the further reference.
Extraction of the plant leaf

Collection of sample and preparation of test sample
The microorganisms used in this study were soil isolates of Bacillus
sp. Soil (20g) were suspended in sterile NaCl (0.9%) and maintained
on a rotary shaker for 45 min at the maximum speed and were
serially diluted.
0.1ml aliquots of the soil serial dilution (1:10, 1:100) were dropped
and spread onto the solid media plate count agar (PCA) and
incubated aerobically at 30 °C. After 14 days the number and the
morphology (shape, size, color etc.) of colonies were recorded [11].
Representative colonies of different morphologies were isolated and
stored in glycerol at -20° for molecular analyses. Finally 6 six
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variants were used for the study. Stock cultures were maintained at
4°C on nutrient agar medium.
DNA extraction from colonies
DNA was extracted from isolated colonies which were cultured in
liquid broth by the alkaline lysis method [12], with the following
modifications. After incubation, cells from 2 ml of each culture was
collected in 2 ml Eppendorf tubes by centrifugation at 10000 × g for
1 min at room temperature. The supernatant was discarded and the
bacterial pellet suspended in 400 μl of Solution 1 (50 mM glucose, 25
mM Tris⋅HCl, pH 8.0, 10 mM EDTA, pH 8.0). After incubation at room
temperature for 10 min, 400 μl of Solution 2 (1% [w/v] SDS, 0.2 N
NaOH) was added and the tubes were incubated on ice for 10 min.
Following the addition of 300 μl of 7.5 M ammonium acetate (pH
7.6), the tubes were incubated on ice for 10 min, and then
centrifuged at 13 000 × g for 5 min at room temperature. The
plasmid DNA was precipitated from the supernatant by the addition
of 650 μl isopropanol for 10 min at room temperature. The
precipitated plasmid DNA was collected at room temperature by
centrifugation at 12 000 × g for 10 min and the supernatant
discarded before addition of 100 μl of 2 M ammonium acetate (pH
7.4). The tubes were incubated on ice for 10 min. Following ambient
centrifugation at 12 000 × g for 5 min, 110 μl of isopropanol was
added to the supernatant and the tubes incubated at room
temperature for 10 min. Precipitated DNA was collected and the
pellets washed with 70% ethanol to remove residual salts from the
DNA. The DNA was air-dried and resuspended in UHQ Millipore
water. DNA thus prepared was stored at -20°C.
16S rDNA Amplification
For amplification of 16SrDNA from cultural bacteria PCR was
performed in a final volume of 20 μl (1ul template DNA, 2.5ul of 10x
buffer, 0.5ul of Taq DNA polymerase (Amersham Biosciences), 2ul of
2.5mM each of dNTPs, 0.5ul of each primer 63F 5’CAGGCCTAACACATGCAAGTC-3’
and
1389R
5’ACGGGCGGTGTGTACAAG-3’, 13ul ddH2O) [13]. The thermal cycler
(Bio Rad ICycler 170-8740) was programmed for the initial
denaturation step (95°C) of 5 min, followed by 44 cycles of 30 sec
denaturation (94°C) along with 30 sec primer annealing (55°C) and
1 min primer extension (72°C), followed by the 10 min primer
extension (72°C) step and finally stopped by 4°C. The PCR products
were analyzed by 2% agarose gel electrophoresis and visualized
with UV irradiation after staining with ethidium bromide. The PCR
product was then purified.
Sequencing and Phylogenetic Analysis
After purification of the amplified PCR product, it was sequenced
commercially using the BigDye Terminator ver1.1 commercial kit
(Applied Biosystems, CA, USA). The 16S rDNA sequence was
analyzed using Chromas LITE (Version 2.01); the most similar
bacterial species was found in the GenBank by using BLAST search.
Neighbor-joining phylogenetic trees were constructed based on 16S
rDNA sequences using BioNumerics software version 4.5 (Applied
Maths, Sint-Martens-Latem, Belgium). The nucleotide sequences
were aligned with known sequences from GenBank using the

CLUSTAL-W software. Individual sequences are compared with
those available in the database in order to get the identification of
bacterial species that make up the community analysis. Sequence
analysis confirmed that the DNA isolated from the desired bacteria
tentatively identified as species of Bacillus.
Antibacterial Assay
The antimicrobial activity for different extracts was determined by
the disc diffusion method [14]. Isolated bacterial strains were used
for the test. The bacterial strains used for the investigation are listed
in Table 1. Solutions of known concentration (ug/10ul) of the test
samples were made by dissolving measured amount of the samples
in calculated volume of solvents. Dried and sterilized filter paper
discs (6 mm diameter) were then impregnated with known amounts
of the test substances using micropipette. Discs containing the test
material were placed on nutrient agar medium uniformly seeded
with the test microorganisms. Standard antibiotic discs (Cloxaciline
10 μg/µl/disc) and blank discs (impregnated with solvents) were
used as a positive and negative control. These plates were then
incubated at 37ºC for 24 h to allow maximum growth of the
organisms. The test materials having antibacterial activity inhibited
the growth of the microorganisms and a clear, distinct zone of
inhibition was visualized surrounding the medium. The
antimicrobial activity of the test agents was determined by
measuring the diameter of zone of inhibition expressed in millimeter
(mm). The experiment was carried out three times and the mean of
the reading is required.
Determination of Minimum Inhibitory Concentration (MIC)
The method of Thongson et al. [15] was applied with slight
modification. The MIC of the leaf extract was determined by micro
dilution method using two-fold dilution for the dilution series. Both
the ethanol and ethyl acetate extracts were tested to determine the
Minimal Inhibitory Concentration (MIC) for each bacterial strain.
Freshly, grown bacterial strains 100 μl (106cells/ml) in nutrient
broth was inoculated in tubes with nutrient broth supplemented
with different concentrations (7.80 – 1000.00 μl) from the stock
extract (1 mg/ml) and antibiotic, respectively and incubated for 24 h
at 37 °C. Presence of turbidity denoted presence of microorganism
in the test tube after the period of incubation where as the complete
absence of any turbidity indicates complete inhibition of microbial
growth. The test tube with the lowest dilution with no detectable
growth by visual inspection was considered the MIC. The MIC was
calculated for the individual bacterial species.
RESULTS
Molecular Characterization of Test Microorganism Based On
16S rDNA Sequence
The 16S rDNA of each test strain was amplified using the respective
primers and then all of the PCR products were analyzed by 2%
agarose gel electrophoresis and visualized with UV irradiation after
staining with ethidium bromide. The amplified DNA all isolates were
1300bp in length because only partial sequence of the 16S rDNA
Gene was amplified (Fig. 1).

Fig. 1: Visualization of amplified DNA by agarose gel electrophoresis.
236

Alam et al.
Int J Pharm Pharm Sci, Vol 5, Issue 2, 235-238
The amplified PCR products were sequenced and compared with the
known sequences in the public databases in NCBI and BLAST. Based
on the 16S rDNA sequences, the selected bacteria were considered

as the Bacillus sp. (Table. 1). The sequences are showing maximum
similarity of 100% for B. megaterium, B. simplex, B. cereus and
Paenibacillus BF38.

Table 1: Identification and similarity of test strain with database.
Strain
Hb42
Xb17
Hb21
Db26
Db8
Xb10

GenBank accession No.
FJ614260
FJ225298
EU741083
AM934687
DQ196465
AM931170

Original species
Bacillus megaterium
Bacillus simplex
Bacillus cereus
Paenibacillus sp. BF38
Paenibacillus sp.L32
Terribacillus sp.3LF22T

Antimicrobial Screening
The different extracts of the C. grandis were screened against the
isolated bacteria to check antibacterial activities by disc diffusion
method which showed valuable zone of inhibition (Table 2, 3 & 4).
Depending on 500µg/10µl concentration, the order of the zone of
inhibition from higher to lower for ethanol extract was Paenibacillus
sp.L32 (22.0±0.00), Terribacillus sp. 3LF (21±0.18), Bacillus simplex
(21±0.41), Bacillus megaterium (21.0±0.88), Bacillus cereus

Sequence similarity (%)
100
100
100
100
99
96

(20.0±0.44), Paenibacillus sp. BF38 (19.5±0.10); for ethyl acetate
extract was Bacillus cereus (23.5±0.70), Bacillus megaterium
(23.0±0.04), Paenibacillus sp. BF38 (23.0±0.41), Bacillus simplex
(23.0±0.43), Paenibacillus sp.L32 (22.5±0.37), Terribacillus sp. 3LF
(21.0±0.00); and for chloroform extract was Paenibacillus sp.L32
(21.0±0.00), Terribacillus sp. 3LF (21.0±00.00), Bacillus megaterium
(21.0±0.14), Bacillus simplex (21.0±0.18), Bacillus cereus
(20.0±0.18), Paenibacillus sp. BF38 (19.5±0.44).

Table 2: Determination of antibacterial activity of Ethanol extract of C. grandis against various bacteria
Bacterial strain

Diameter of the zone of inhibition (mm)
(Cloxaciline 10 μg/µl)
Negative Control

Bacillus megaterium(Hb42)
Bacillus simplex (Xb17)
Bacillus cereus (Hb21)
Paenibacillus sp. BF38(Bb26)
Paenibacillus sp.L32
Terribacillus sp. 3LF(Xb10)

26.00±0.00
25.7±0.49
27.00±0.00
24.16±0.23
25.23±0.32
28.66±0.47

-

Ethanol extract concentration (µg/10µl)
500
250
125
62.5
21.0±0.88
20.0± 0.7
18.0±1.0
17.0±0.5
21±0.41
18.0±1.4
15.5±0.8
12.0±0.6
20.0±0.44
18.5±0.7
17.0±1.2
14.5±1.2
19.5±0.10
19.0±1.2
18.0±1.2
14.5±1.5
22.0±0.00
18.5±1.2
17.0±1.1
16.5±0.9
21±0.18
19.0±1.5
16.0±1.2
14.5±1.2

Data were measured in mm and presented as Mean ± SD of triplicate. (-) denotes no zone of inhibition.

Table 3: Determination of antibacterial activity of Ethyl Acetate extract of C. grandis against various bacteria.
Bacterial strain

Diameter of the zone of inhibition (mm)
(Cloxaciline 10 μg/µl)
Negative Control

Bacillus megaterium(Hb42)
Bacillus simplex (Xb17)
Bacillus cereus (Hb21)
Paenibacillus sp. BF38(Bb26)
Paenibacillus sp.L32
Terribacillus sp. 3LF(Xb10)

26.00±0.00
25.7±0.49
27.00±0.00
24.16±0.23
25.23±0.32
28.66±0.47

-

Ethyl Acetate extract concentration (µg/10µl)
500
250
125
62.5
23.0±0.04
20.0±1.6
19.0±0.6
00.0±0.0
23.0±0.43
21.0±0.6
19.0±1.1
18.0±0.6
23.5±0.70
22.5±1.1
22.0±1.6
21.010±1.5
23.0±0.41
22.0±1.1
21.0±0.7
19.0±1.2
22.5±0.37
21.0±1.4
20.5±0.7
20.0±0.7
21.0±0.00
18.0±1.2
17.0±0.5
16.5±0.6

Data were measured in mm and presented as Mean ± SD of triplicate. (-) denotes no zone of inhibition.

Table 4: Determination of antibacterial activity of Chloroform extract of C. grandis against various bacteria.
Bacterial strain

Diameter of the zone of inhibition (mm)
(Cloxaciline 10 μg/µl)
Negative Control

Bacillus megaterium(Hb42)
Bacillus simplex (Xb17)
Bacillus cereus (Hb21)
Paenibacillus sp. BF38(Bb26)
Paenibacillus sp.L32
Terribacillus sp. 3LF(Xb10)

26.00±0.00
25.7±0.49
27.00±0.00
24.16±0.23
25.23±0.32
28.66±0.47

-

Chloroform extract concentration (µg/10µl)
500
250
125
62.5
21.0±0.14
20.0±0.6
18.0±0.7
17.0±0.5
21.0±0.18
18.0±0.5
15.5±1.3
12.5±0.8
20.0±0.18
18.5±0.7
17.0±0.5
14.0±0.6
19.5±0.44
19.0±1.6
18.0±0.5
14.5±1.2
21.0±0.00
18.5±1.0
17.0±1.2
16.5±0.5
21.0±00.00
19.0± 0.7
16.0±1.0
14.5±0.6

Data were measured in mm and presented as Mean ± SD of triplicate. (-) denotes no zone of inhibition.

In comparative study, the highest zone of inhibition to Bacillus
cereus for ethyl acetate, ethanol and chloroform were 23.5±0.70,
20.0±0.44 and 20.0±0.18 respectively and the lowest zone of
inhibition to Terribacillus sp. 3LF for ethyl acetate, ethanol and
chloroform were 21.0±0.00, 21±0.18 and 21.0±00.00.

Minimum Inhibitory Concentration (MIC)
Minimum inhibitory concentration (MIC) was observed with
almost all of the bacterial strains against different extracts
(Table 5).
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Table 5: Comparison of MIC of ethanol and ethyl acetate extract
of C. grandis leafs.
Bacterial strains
Bacillus
megaterium (Hb42
Bacillus simplex
(Xb17)
Paenibacillus sp.
BF38(Bb26)
Terribacillus sp.
3LF(Xb10)
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