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Abstract

The need for new antibiotics is increasing with the increase in antibiotic resistance. The present research work has been focused on
the isolation of antibiotic producing bacteria from the soil samples collected from Jinnah garden, Lahore. The isolates were identified
based on their morphology and further confirmed through biochemical tests. Antibiotic producing ability was confirmed by inhibition
zones around bacterial colonies. A total of 56 isolates belonging to four different strains of antibiotic producing bacteria were found in
different soil samples. Out of these, 30 were Bacillus subtilis, 9 were Bacillus licheniformis, 12 were Streptomyces and 5 were
Actinomycetes. A significant number of antibiotic producing bacteria were found in this study. These results suggest that soil
isolates, having antibiotic producing capability can be used commercially after proper standardization.
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INTRODUCTION

Antibiotics can be defined as any chemical substance
of small organic molecules which at low amounts are
harmful to the metabolic activities and growth of other
microbes (Brun and Skimkets, 2000). The natural products
obtained from microorganisms are still appearing as the
most auspicious source of the future antibiotics (Pelaez,
2006). Antibiotics which are mostly in use today are the
natural derivatives of fungi and actinomycetes (Tawiah et
al.,, 2012). In nature, there is universal dissemination of
antibiotics among the microorganisms responsible for their
antagonism (Euanorasetr et al., 2010).

There are numbers of bacteria which are capable of
producing antibiotics which include Bacillus (Waites et al.,
2008), Actinomycetes (Abdulkadir and Waliyu, 2012; Tiwari
and Gupta, 2013) Pseudomonas (Cartwright et al., 1995),
and Streptomyces (Willey et al., 2008) and most of these
isolates are soil bacteria.

Extensive use of antibiotics both for clinical and
veterinary purposes leads to the development of resistance
in many infectious strains (Kurtboke et al., 1992). With the
continuation of this process of resistance, the search for
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new anti-infective drugs should be carried out (Thakur et
al., 2007; Brown and Wright, 2005). In addition to the
resistance problem, a number of new infectious diseases
have been discovered over the past 30 years (Zimmerman
and Zimmerman, 2003; Bryskier, 2005).

Soail is rich in microorganisms which are capable of
producing antibiotics (Brun and Skimkets, 2000). The
traditional approach is ‘random screening’ in which bacteria
are isolated, grown and their activity spectrum was
assessed. Even this has been done for more than 50 years
still we are getting results in favor to us and thus we are
sticking with this approach (Wawrik et al., 2007).

The aim of this study was isolation and screening of
antibiotic producer bacteria from soil samples from the
Jinnah garden, Lahore.

MATERIALS AND METHODS

Collection of samples

A total number of 25 soil samples weighing
approximately 10 gram each were collected from different
areas of Jinnah garden, Lahore. All the samples were
collected 4 to 5 cm deep from the surface using spatula
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and placed in sterilized zip lock polythene bags. The
samples were transferred to Zoology Research Laboratory,
Lahore College for Women University and kept at 4°C for
further processing.

Processing of samples

Samples were processed by dissolving 1 g of soil in 10
ml of sterile distilled water to make soil suspension in test
tube. The test tube was vortexed for 2 to 3 minutes to
remove soil, stones and debris. Supernatant was
transferred to another test tube and ten-fold serial dilutions
were prepared. Then spread 100ul of supernatant from
each dilution on nutrient agar plates and kept at 37°C
overnight. After 24 to 48 hrs, zone of inhibition in each plate
was observed and colonies were selected for further
confirmation of isolates.

Isolation and Screening of bacteria

Selected colonies based on morphology and zone of

inhibition were plated directly onto nutrient agar for isolation
of bacteria. After an overnight incubation, discrete colonies
of bacteria were selected based on colony characters and
streaked on new agar plates according to previous study
(Ighal et al., 2015). The plates were then kept at 37°C for
24 hrs.
Multiple streak plate method as used previously (Igbal et
al., 2015) was applied to obtain purified cultures of bacteria
on nutrient agar plates. Pure single colonies were noticed
after 24 hrs incubation at 37°C.

Purified cultures of bacteria were identified based on
colony morphology, microscopic characters and
biochemical characters (Igbal et al., 2015; Yunus et al.,
2016; Yunus et al., 2016) following Bergey’s Manual of
Determinative Bacteriology (Bergey, 1984).

Statistical Analysis:

Data obtained was arranged using Microsoft Excel

(Microsoft Corporation). Statistical difference between
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means was determined by ANOVA using SPSS version
16.0 at p<0.05 significance level.

RESULTS

A total of 56 bacterial fifty six isolates having zones of
inhibiton on crowded plate have been isolated and
identified by morphological characteristics and biochemical
tests from 25 soil samples (Table 1). Four different bacterial
strains were present, which were Bacillus subtilis, Bacillus
licheniformis, Streptomyces and Actinomycetes species.
Out of these 56 isolates 30 were Bacillus subtilis, 9 were
Bacillus licheniformis, 12 were Streptomyces and 5 were
Actinomycetes (Table 1). Production of antimicrobial
compounds was confirmed by inhibition of other bacterial
growth around the colonies (Figure 1).

One way ANOVA was applied to compare means of
various isolates of antibiotic producing bacteria. The
bacterial isolates showed significant values (p<0.05) in soil
samples (Table 2).

Fig. 1. Microbial colonies with zones of inhibition on
crowded plate

Table 1. Morphological and biochemical identification of antibiotic producing bacterial isolates
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Table 2. One way Analysis of Variance showing significant values (p<0.05) of bacterial isolates

Type of bacteria No. of No. of Mean X Standard Standard Error Remarks
Samples Isolates Deviation STD SE

Bacillus subtilis 25 30 1.2 1.224 0.244 Significant

Bacillus licheniformis 25 9 0.36 0.637 0.127 Significant

Streptomyces 25 12 0.48 0.822 0.164 Significant

Actinomyces 25 5 0.20 0.408 0.081 Significant

DISCUSSION

Soil samples are commonly evaluated for isolation of
the antibiotic producing organisms, because soil
microorganisms produce lots of antibiotics in order to
survive in such a competitive environment. Bacteria
producing high number of medically and agriculturally
important  antibiotics belong to genera Bacillus,
Streptomyces and Pseudomonas (Yoshiko et al., 1998;
Sharga et al., 2004).

As the 39 isolates from 56 were Bacillus species and 9
isolates were Bacillus licheniformis, these results correlates
with many previous studies that Bacillus spp are notorious
producing antibiotics. It has been documented that Bacillus
genus and other spore forming bacteria carry genes for the
breakdown of diverse carbon source and production of
antibiotics (Prescott et al., 2008). Bacillus species are
ubiquitous in nature. Many stains of the genus Bacillus
have capability to synthesize a wide range of antibiotics.
Hassan et al. (2014) reported 14 isolates of antibiotic
producing Bacillus species from soil samples.

Several hundred Bacillus subtilis strains have been
described with the ability to synthesize more than two
dozen antibiotics with diverse structures. The potential of
Bacillus subtilis to synthesize antibiotics has been
perceived for 50 years. The large number of antibiotics
produced from Bacillus subtilis might reflect the diversity of
natural isolates. Other Bacillus species like Bacillus
amyloliquefaciens (Koumoutsi et al., 2004), Bacillus brevis
produce few antibiotics compared to Bacillus subtilis.

Few antibiotics producing Actinomycetes have been
isolated in the present work. The reason why only small
number of Actinomycetes has been isolated may be the
textures of soil and other predominant environmental
conditions at the study location. Actinomycetes require a
longer time to grow compared to other bacteria as it has
been documented by previous studies (Ahmed et al.,
2013). Actinomycetes can use a variety of organic nutrients
but special media are often preferable (Rahman et al.,
2000; Sultan et al., 2002). Probably this could be the logic
why Actinomycetes grow in very small number on the
media (Nutrient agar) used. Tryptic soy agar or Starch-
Casein agar medium are mostly used for the isolation of
Actinomycetes in many literatures.

Streptomyces are the most studied and well known
group of Actinomycetes. These are gram positive,
filamentous bacteria which have a great capability to
synthesize most important secondary metabolites such as
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antibiotics, antitumor, antivirals and antifungals (Dehnad et
al., 2010). Out of 56 isolates, 12 were Streptomyces having
white, wrinkled colonies. Although, various biochemical
tests were performed but the strains were not identified to
the species level. For proper identification of genera and
species of Actinomycetes as well as morphophological and
physiological characteristics, different other biochemical
parameters such as cell wall chemo type, peptidoglycan
type, whole cell sugar pattern, phospholipid type and
G+C% of DNA should be considered (Dehnad et al., 2010).

CONCLUSION

It is concluded that Bacillus subtilis, Bacillus
licheniformis, Streptomyces and Actinomycetes isolated
from Jinnah garden, Lahore have potential to produce
antibiotics.
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