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Abstract
The isolation and characterization of Antimicrobial Agent Producing Microbes (AAPM)
from soil samples were carried out in the diversified soil ecosystem of kanyakumari dist. Based
on the results the MS03 location carries more number of bacteria (79 colonies) than the others.
Interestingly, the sandy region has least number of bacteria at a rate of 38. The results of crowd
plate method also indicated that the MS03 location has more AAPMs at a rate of 2.5%
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Introduction
Antibiotics are one of the pillars of modern
medicine (Ball et al., 2004), but the rate of loss of
efficacy of old antibiotics is outstripping their
replacement with new ones for many species of
pathogenic bacteria (Hancock, 2007). The emergence
of antibiotic resistant bacteria is a problem of growing
significance in dermatological and surgical wound
infections (Giacometti et al., 2000). In general, the most
important resistance problems in the management of
wounds have been observed with both Gram-positive
and Gram-negative species of bacteria (Filius and
Gyssens, 2002).
Soil microbial communities are the most
complex, diverse and important assemblages of
organisms in the biosphere; and they participate in
various biological activities. Accordingly, they are an
important source for novel antimicrobial agents and
molecules with biotechnological importance (Hackl et
al., 2004). Considerable research is being done in order
to find new chemotherapeutic agents isolated from soil
(Rondon et al., 2000; Crowe and Olsson, 2001; Courtis
et al., 2003). Among the soil ecosystem, the microbial
populations habituated abundance in the rhizosphere.
It is a thin layer of soil adhering to a root system which
is rich in microbial diversity. The magnitude of this area
depends on the plant and the size of the roots that the

plant posses (Rondon et al., 2000; Dakora and Phillips,
2002). New attempts were made to isolate potent novel
antimicrobial substances from soil ecosystem of
Kanyakumari dist of Tamilnadu.
Materials and methods
Study area
Soil samples were collected from the
diversified soil ecosystems like detritus soil, clay soil,
rain forest soil and river base soil of Kanyakumari
District, Tamilnadu. The soil samples were collected
from chosen five different collection sites (these
locations were chosen after 120 preliminary
antimicrobial surveys). The collection sites and their
code and descriptions were given in table – 1.
Table – I. The details of collection sites
Sl. No

Collection sites

Code

Descriptions

1

Pachiparai Dam

Highly fertile top soil with lot of
MS01
detritus deposition.

2

Tamiraparani River
Basin (Mangad)

MS02

3

These Forest soil contains
Surulode Rubber estate
rubber and teak plantations.
MS03
(forest)
These region get more rain
than the other collection site

4

Ethamozhi Coconut soil

5

Teeraikal Puthoor paddy
MS05
field
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MS04

Fertile river base wet soil,
black in colour

Sand soil with lots of coconut
husk ponds
Clay soil
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Collection of soil samples
Composite soil samples (2-5 cm depth) were
taken from each area in sterile plastic bags and
transported to the laboratory under ambient conditions
and was air dried at room temperature. The rocks and
debris were removed aseptically.
Isolation of antimicrobial agent producing
microbes (AAPM) Pour plate and Crowded Plate
Technique
Serial dilutions were held out as follows: one
gram of soil was diluted in 9 ml of 0.85% physiological
saline solution 10 -1. The soil suspensions were
homogenized by shaking at 200 rpm for 15 minutes at
30°C. After that, serial dilutions were done up to 10.
Two repetitions of each of the dilutions were inoculated
in Tryptic Soy Agar (TSA) and the cultures (or master
plates) were incubated at 30°C for 48 hours. After the
incubation period, colonies that presented antagonism
were designated as Antimicrobial Agent Producing
Microbes (AAPM) and were subcultured and purified
by streaking them on a TSA plate. After purification,
the isolated AAPM’s were preserved and stored at 80°C for further tests. Earlier, one separate set was
maintained to count the total bacteria present in that
area.
Antibiograms Susceptibility Test with Non-filtrated
Supernatant

technique was employed by using 200 µl of each target.
Sterile paper discs were impregnated with 20 µl of the
AAPM’s supernatant and placed over the bacterial
lawns. A negative control was included by using a sterile
disk impregnated with the sterile TSB culture media.
Antibiograms were incubated 24-48 hours at 37°C. After
this period, inhibition zones were measured with a ruler
using a mm scale.
Table 2. Bacterial cultures used for the
antibacterial screening
No
1
2
3
4
5

Test organisms
Bacillus subtilis
Staphylococcus aureus
Proteus vulgaris
Shigella sp
Salmonella typhi

Source
MTCC
MTCC
MTCC
MTCC
MTCC

Susceptibility Testing Using Filtered Supernatant
A modification of the procedure described in
crowded plate was used in order to determine if the
AAPM secreted an antimicrobial substance
constitutively to the medium. The same procedure was
repeated but this time the centrifuged cultures of the
AAPM’s were filtered with a low binding protein
cellulose filter with 0.2µm pore size (Fisher), and this
filtrate was used for the construction of the
antibiograms.

The Antimicrobial agent producing capability
of the isolates was tested by a modification of the KirbyBauer method described by Boyle et al., (1979). The
target microorganisms used were given in table 2.
AAPM’s were incubated 24 hours at 30°C and the
targets were incubated also for 24 hours at 37°C. For
the construction of the antibiograms, 500 µl of the
broth culture of AAPM was transferred to a sterile 1.5
ml microtube; the microtubes were centrifuged at 13,000
rpm for 20 minutes. The supernatants were transferred
to a sterile microtube.

Streak Susceptibility Testing

Physiological saline solutions (0.85%) were
used in order to prepare cellular suspensions with a
0.08-0.1 absorbance of each target. Absorbance of the
target cellular suspensions was determined by using
a spectrophotometer set at 625 nm, which is equivalent
to a McFarland standard of 0.5. In order to create a
bacterial lawn of the targets in TSA, the spread plate

The diversified soil samples were collected from
five different locations of Kanyakumari district of
Tamilnadu. From the above five collection spots, the
total cultivable bacterial stains were isolated using
standard microbiological methods and the strains were
shown in table – 3. Based on the results the MS03
location carries more number of bacteria (79 colonies)

In vitro antimicrobial assays were also done
in order to test if the antimicrobial agent produced by
the AAPM was secreted to the culture medium.
Individual bacterial lawn was inoculated by adding 100
µl of the AAPM TSB culture and dispersing the culture
in half of the TSA surface, these cultures were
incubated at 30°C for 48 hours.
Results
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than the others. Interestingly, the sandy region has
least number of bacteria at a rate of 38. The results of
crowd plate method also indicated that the MS03
location has more AAPMs at a rate of 2.5%. Among
the 284 isolates, the capability of antimicrobial
production of the isolated microbes was determined
by using a modified version of the Kirby Bauer
susceptibility test, the radial inhibition, and the streak
technique, among others.
Table 3.
No of
No of colonies
antagonistic
produced
bacteria
42
1
62
79
2
63
1
38
284
4

Source
MS01
MS02
MS03
MS04
MS05
Total

% of
occurrence
2.38
2.53
1.58
1.4

The four antagonists were chosen for further
microbiological and biochemical characterization. The
isolated and characterized bacteria were Escherichia
coli (Strain Code: SBI092), Pseudomonas aeruginosa
(Strain Code: SBI122), Klebsiella pneumoniae, (Strain
Code: SBI211) and Staphylococcus epidermidis (Strain
Code: SBI341). The efficacy was compared with gram
positive and negative bacteria and the sensitivity results
clearly indicated that these bacteria produced
considerable amount of activity above 18 mm zone for
more than 80% over the tested isolates. The antibiogram
of AAPM against common bacterial isolates were
shown in table -4. The result indicated that the filtered
supernatant produced more susceptible than the non
filtered supernatant. Interestingly the SBI122 and
SBI241 isolates produced significant zones than the
other groups over all tested microorganisms.
Table – 4.

Bacteria

Non filtered
Filtered supernatant Streak plate testing
supernatant
SBI SBI SBI SBI SBI SBI SBI SBI SBI SBI SBI SBI
92 122 211 241 92 122 211 241 92 122 211 241
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Many groups of soil microorganisms have the
ability of synthesizing antimicrobial agents. Pandey et
al. (2002) states that the top cultivable antimicrobial
agent producers present in soils are the actinomycetes.
The actinomycetes are a group of gram-positive bacteria
that exhibit characteristics of both bacteria and fungi.
These microbes produce filamentous structures which
agglomerate forming pseudo-mycelia. Another group
of gram-positive bacteria present in soil and responsible
for the production of antimicrobial agents with clinical
and agricultural importance is the genus Bacillus. This
genera is characterized by being gram-positive, spore
forming rods. It has been demonstrated that these
microbes produce antimicrobial agents in various
stages of their growth curve. For example, B. subtilis
168 can produce non ribosomal oligopeptides with
antifungal and antimicrobial properties such as
surfactins, inturinics and bacilysin (Oskay et al., 2004).
Pseudomonas encompasses gram-negative rods that
have the ability of producing antimicrobial agents in
soil. Most of the biomolecules that they produce are of
agricultural importance. The antibiotics pyoluteorin
(Plt), pyrrolnitrin (Prn), phenazine-1-carboxylic acid
(PCA), and 2, 4-diacetylphloroglucinol (Phl) all of them
are currently a major focus of research in biological
control (Gardener et al., 2000). Strains of
Pseudomonas have been isolated from soils that
exhibited suppressive effects against plant diseases
such as take-all of wheat, black root rot of tobacco,
Fusarium wilt of tomato and damping off of tomatoes
caused by Rhizoctonia solani (Gardener et al., 2000).

B. subtilis

+

+
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