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Abstract

Micro-organisms were isolated from soil samples from different localities of Allahabad, UP and
screened for production of antibiotics. Six strains were selected to establish their antimicrobial / antibacte-
rial activity against test organisms. These isolates showed various degrees of antimicrobial activity. Finally
one potent isolate A

1
 was selected which was isolated from rhizosphere of jatropha plant. It showed the

maximum zone of inhibition and thus the maximum antibiotic production. Different pathogens viz.
Salmonella  typhi,  Bacillus  subtilis, Shigella  dysentriae,  Micrococcus,  Staphylococcus  aureaus  and
Escherichia  coli,  were used for screening to observe the antibacterial activity of strain A

1
.  The novel

antibiotic produced from strain A
1
,  was most effective against S. typhi on other hand  Bacillus  subtilis  was

least inhibited.
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The discovery and development of antibiotics
has been hailed as one of the greatest contribution
to science and technology. Antibiotics  are indispens-
able weapon in the medical armoury. From practical
point of view many of the most dreadful diseases
with high mortalities have now been brought under
control by them. The potentialities of antibiotics have
not yet been fully realized and thousands of scien-
tists and workers are busy all over the world examin-
ing microorganisms as potential source of new anti-
biotics. Antibiotics are  produced by certain fungi,
bacteria, actinomycetes, algae and lichens. About 800
antibiotics from fungi, about 400 from bacteria and
over 2000 from actinomycetes, have been discovered
so far (1—8). Among them most important and fertile
source of commercial important antibiotics is the ge-
nus  Streptomyces.  Antibiotic resistance  has be-
come a major problem for doctors and researchers
and the people that may one day need to take an
antibiotic. The best source for obtaining new antibi-
otics is from soil  inhabiting  microorganisms. The
emergence of clinical bacterial strains exhibiting re-
sistance against conventional antibiotics  has urged
the search for novel antibiotic agents. Even though
there are number of antibiotics produced and mar-
keted  globally the thirst  for  identification and screen-

ing of new antibiotics become unquestionable. There-
fore the aim of work was to investigate antibiotic pro-
ducing microorganisms from soil samples of Allahabad
city of UP, evaluation of their antimicrobial activity
and identification of promising isolates.

Methods

Soil  samples  were  obtained  from various

Table 1.  Enumeration of plate count and antibiotic produc-
ing colonies from different soil samples.

No. of
colonies
produ- Strain

Sam- Plate cing des-
ple count anti- igna-
no. Sources (cfu/ml) bioticts tion

1 Neem
plant 4.93 × 107 Nil

2 Railway
track 2.58 × 107 Nil

3 Jatropha
plant 8.63 × 107 3 A

1
,

A
2
, A

3

4 Moist soil 1.63 × 107 Nil
5 Arhar field 2.52 × 107 1 A

4

6 Pea field 1.30 × 107 2 A
5
, A

6
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sources viz. neem plant, jatropha plant, railway track,
arhar field, pea field and moist soil of different loca-
tion of Allahabad. The colonies obtained from these
soil samples were screened for antimicrobial / anti-
bacterial activity. The colonies were isolated from soil
by serial dilution method on nutrient agar plate.

Preliminary  Assay

The colonies obtained on nutrient agar  plate
were covered with sterilized filter paper. The nutrient
broth containing  unknown bacterial culture mixed
with molten nutrient agar and spread over the filter
paper. The plates were incubated aerobically at 30 C
for 48 hours. Colonies producing inhibition zones
were isolated.

Figure 1.  Inhibition zone obtained by different screening
method for antibacterial activity of antibiotics produced by
strain A

1
.

Table 2.  Morphological  characteristics of colonies of anti-
biotic producing strains on nutrient agar.

Strain
designation Colony  characteristics

A
1

White colored, round, entire margin,
elevated opaque, dry

A
2

Pale yellow, lobed margin, translucent,
round  flat

A
3

Pale yellow, irregular margin, light co-
lored center, flat, discrete colony

A
4

White, gummy, irregular  margin,  flat
A

5
Very small gummy colony, round with
wavy margin

A
6

Pale yellow color, round, mucoid,
opaque

Table 3.  Confirmatory filter paper method for final selec-
tion of colony.

Strain  designation Inhibition zone (mm)

A
1

17
A

2
7

A
3

5.5
A

4
6

A
5

6.2
A

6
9

Table 4.  Antibiotic production of strain at different time
duration assayed by the zone of inhibition.

Time Inhibition  zone
Strain designation (h) (mm)

A
1

24 5
48 Poor  inhibition
72 No inhibition

Confirmatory  Assay

The point inoculation of isolated colonies was
done on nutrient agar plates. Each colony was cov-
ered with sterilized filter paper and molten nutrient
agar was poured over the filter paper. The culture of
pathogenic bacteria was swabbed on   each  solidi-
fied nutrient agar  which  was solidified on filter pa-
per. The plates were  incubated   aerobically at 37 C
for 48 hours. Colonies producing inhibition zones
were isolated.

Screening  for Antimicrobial Activity

A number of screening methods viz. cylinder
plate method, perpendicular streaking and radial
streaking were employed  to observe the  antibacte-
rial activity  of the strain. Different pathogens viz.
Salmonella   typhi,  Bacillus subtilis, shigella
dysentriae, Micrococcus, Staphylococcus  aureaus
and Escherichia  coli  were used for screening.

Perpendicular  Streaking
The pure culture of the isolate was streaked

across one side of nutrient agar plate and incubated
at 37 C temperature. Culture of six test organism were
the streaked at right angles to the isolates, starting
the inoculation at the edge of isolate and working
away from it.
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Radial Streaking

Point inoculation of the isolate at the center of
nutrient agar plate was done and  incubated at 37 C.
The  culture of six test organisms were streaked from
the edge of colony to the edge of plate like spoke of a
wheel. The plate was incubated at optimum tempera-
ture of the test organisms.

Cylinder  Plate  Method

The isolate was inoculated at the center of po-
tato dextrose agar plates and incubated at 37 C. Six
plates of nutrient agar were swabbed with six patho-
genic cultures. In every nutrient agar plates wells (5
mm) were cut with the help of cork borer. Six plugs
were cut from PDA plate containing colony of isolate
and placed into the wells of nutrient agar and incu-
bated at 37 C for 24 to 48 hours and the zone of inhi-
bition was measured.

Cup  Plate  Method

Pure colonies were inoculated  in  MGY media
(g/liter in distilled water ;  glucose (1.0) ;  yeast  ex-
tract (0.1) ;  (NH

4
)

2 
  SO

4   
(2.0) ;  K

2
HPO

4
(0.25) ;  MgSO

4

(0.25) ;  KCl (1.0) ;  Agar  (17.0) ;  pH (3.5–4) and
incubated for interval of 24 hours. The nutrient agar
plates were swabbed with known pathogenic culture
and then cups were cut with the help of cork borer.
The antibiotic producing organism was put into cups.
The plate was incubated the higher concentration of
antibiotic producing organism the greater the zone of
inhibition.

The isolate being an actinomycetes was deter-
mined by micro slide culture technique and growing
them on actinomycetes medium. With the help of ster-
ilized  flamed inoculation scalpel, area of 1 square
centimeter of the nutrient agar medium was cut and
transferred to slide and located centrally in another
sterilized petri plate and then blocks were covered
with coverslips. The isolates were inoculated at four
corners of agar medium. The plates were incubated
at   37 C for 24—48 hours. The point inoculation of
the sample isolate was done on actinomycetes  me-
dium  (g / liter  in distilled water ;  glucose (4.0) ;  yeast
extract (4.0) ; malt extact (10.0) ;  CaCl

2
 (2.0) ; agar

(17.0) ;  pH (7.2)  and incubated at 37 C for 24—48
hours.

Results and Discussion

The six isolates showed   considerable antimi-
crobial activity in preliminary assay of filter paper
method (Table 1). The morphological properties of
the selected isolates were studied  (Table 2). To in-
vestigate the best antibiotic producing micro-organ-
ism confirmatory assay was done. It was observed
that out of six strains from three soil samples only
one strain  (A

1 
)  which was isolated from jatropha

plant showed  maximum zone of inhibition thus maxi-
mum antibiotic producing organism (Table 3). By us-
ing cup plate method it was observed that on increas-
ing the time of incubation i.e., from 24 to 72 hours, the
effect of antibiotics was found to be reduced (Table
4). Microslide culture technique gave the indication
of  the strain being actinomycete.  The growth ob-
tained on Actinomycetes media confirmed that the
isolate which show the maximum antimicrobial activ-
ity is an actinomycete. Rangaswami and Bagyaraj (1)
have also reported  novel  antibacterial antibiotics
from soil.

It was observed that our novel antibiotic was
most effective against S. typhi,  on the other hand
Bacillus  subtilis  was least  inhibited  by the antibi-
otic (Fig. 1).

Soil was chosen as the source of antibiotic pro-
ducing microorganisms as most of the microorgan-
isms, which produce antibiotics,  live in soil. This is
due to the phenomenon of antibiosis, their growth,
nutrition and survival value are enhanced in competi-
tive world of microflora of the soil.
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