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Abstract: The present study aims at isolation and characterization of biologically diverse strains of
Streptomyces from soil samples for the production of bicactive secondary metabolites. There were 10 isolates
obtained from different areas in Tamil Nadu and studied for the detection of antimicrobial substances contained
it. These antimicrobial compounds were extracted and tested against some pathogenic microorganisms such

as Staphvlococcus aureus, Escherichia coli, Bacillus amyloliguefaciens, Serratia marcescens and
Pseudomonas fluorescence as well as beneficial microorganisms like Phosphobacteria. The results showed that
out of 10 isolates of Streptomyces sp. three of the isolates were found to be of potential antagonists against
pathogenic organisms and thus providing the production of secondary metabolites which has the potential to
control the soil borme pathogens. In contrast, some of the isolates showed no zone of mhibition with
Phosphobacteria. This shows that it was not affected their growth.
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INTRODUCTION
Actinomycetes population has been identified as
one of the major groups of the soil population. They
are widespread 1 nature in dry soils which do not grow
well in wet soils (Wellington et al., 1994, Poormma and
Ponmurugan, 2006). Further they can produce an array
of secondary metabolites, many of which have
antibacterial or antifungal properties. Infact, most
antibiotics developed for human pharmaceutical use
are actinomycetes metabolites, many being derived
from Streptomyces sp. (Goodfellow et al., 1987). The
Streptomycetes are widely used in industry due to their
ability to produce numerous chemical compounds
including antibiotics, enzymes and anti- tumor agents
(Berdy, 1995). Several species from the Streptomyces
genus produce bioactive molecules, mcluding
enzymatic inthubitors with antibiotic activity and many
commercially valuable enzymes such as lipases, cellulases
and proteases (Ravel et al., 2000).

The most promising role for secondary metabolites
relies upon deference mechamsms. Inlubiting other
competing cells, would leave more nutrients for the
survival of the secondary metabolites producing strain.
Indeed many secondary metabolites show antibacterial or
other intubitory activities (anti-tumor, anti-fungal) or may
function as herbicides (Sanglier et al., 1993). The present
study aims at isolation and characterization of biologically

diverse strains of Streptomyces from soil sample for the
production of bicactive secondary metabolites. The
antimicrobial activity of this genus was studied by
performing test against standard pathogenic stains and
beneficial orgamsms.

MATERIALS AND METHODS

The present study was carried out at Department
of Microbiology, PSG College of Arts and Science,
Coimbatore, Tamilnadu, India for a period of two years
(2004-2005). Soil samples were collected from fertile
lands at different areas in and around Counbatore
district, Tamilnadu, India, from a depth of 6-10 cm in
the rthizosphere and non-rhizosphere regions of
agricultural crops. The soil samples were allowed to air
dry at room temperature and various parameters like
soil pH, total orgamc carbon (Walkley and Black, 1934)
and total nitrogen (AOAC, 1990) were determined
subsequently.

Isolation and enumeration of actinomycetes present
1n the so1l sample was performed by serial dilution plate
technique using starch-casein nitrate agar. Biochemical
characterization such as pigment production, starch
hydrolysis, casein hydrolysis, catalase test,
reduction, indole production, gelatin hydrolysis and
hydrogen sulphide production were carried out to identify
the name of actinomycetes.

nitrate
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In order to check the production of antibiotics by
actinomycetes, antibiotic production medium was used.
The pure culture of actinomycetes was moculated mto
25 mL of seed medium 1n 250 mL comical flask. The flasks
were kept in a rotary shaker at 220 rpm for 25 days. The
culture filtrate was centrifuged at 11,000 rpm to get a clear
solution.

Antimicrobial activity of Strepfomyces sp. was
tested against pathogenic as well as beneficial organisms.
For the present study, a lawn was made using standard
strains of pathogenic organism such as Staphylococcus
aurens (MTCC 740), Escherichia coli (MTCC 521),
Bacillus  amyloliguefaciens (MTCC 610) Serratia
marcescens (MTCC 86) and Pseudomonas fluorescence
(MTCC 645) and Phosphobacteria onto Mueller Hinton
agar plates. Sterilized filter paper discs impregnated with
Streptomyces broth culture was placed onto the lawn
made in Mueller Hinton agar plates. The plates were
mncubated at 37°C for 24 h and were observed for zone of
mhibition, which indicates a positive reaction for
antimicrobial activity.

RESULTS AND DISCUSSION

Total number of actinomycetes population present in
soil sample collected from different areas in Tamil Nadu
mndicated that actinomycetes population was found to be
more in fertile areas particularly in rhizosphere and less in
non-rhizosphere regions of the soil. Total nmumber of
actinomycetes colonies was found to be more in red soil
and less mn black soil which coincided with the soil pH, %o

Table 1: Population and distribution of actinomy cetes in soil samples

of moisture content and total organic carbon content
(Table 1). Most of the isolates tend to grow in alkaline
soils which 18 an important characteristic feature of
Streptomyces sp. (Stackebrandt et al., 1991) and with
adequate source of carbon and nitrogen present in it that
enhance the rate of degradation (Tien et al., 1987).

There were ten 1solates obtammed from these soils.
Morphological and physiological characteristics of the
isolates were studied and results were presented in
Table 2. The results indicated that the purified isolates of
actinomycetes belonged to Streptomyces sp. as they
showed good sporulation with compact, chalk-like dry
colenies of different colour variation from pink to white
colour. All the isolates were found to be gram-positive
orgamsm and showed a branched mycelium m their cell
morphology similar to fumgal character (Holt, 1989). The
result on biochemical characterization indicated that
pigment production was very well observed in most of
the Streptomyces sp. On the other hand, most of the
1solates were efficient in hydrolyzing starch and casein
(Ravel et al., 2000) except Streptomyces sp. 9. and
Streptomyces sp. 7. Indole production was strictly
negative but catalase test was positive m all the 1solates.
Production of hydrogen sulphide, gelatin hydrolysis,
casein and starch hydrolysis showed positive result in
majority of the isolates (Table 2).

The antimicrobial activity was performed against
standard pathogemic organisms as well as beneficial
organism like Phosphobacteria. The results showed that
inhibition zone was formed around pathogenic stain but
there was no inhubition zone formed around beneficial

Population density Organic Organic

Sample No. Type of soil (cfiu x 1075 Roil pH carbon (%) nitrogen (%4)
1 Black soil 7 8.7 0.0048 0.00011
2 Black soil 4 8.6 0.0057 0.0002
3 Waste soil 6 8.5 0.0034 0.000084
4 Red soil 9 8.6 0.0036 0.000084
5 Red soil 12 7.7 0.0013 0.00022
6 Red soil 8 8.1 0.0027 0.000056
7 Red soil 7 7.6 0.0016 0.000056
8 Red soil 4 8.2 0.0043 0.00007
Table 2: Biochemical characterization of the Streptomyces sp.

Streptomyces species used
Biochemical characterization 1 2 3 4 5 6 7 8 9 10
Pigment production + + + + - + + + - +
Starch hydrotysis + + + + + + - + + +
Casein hydrolysis + + + + - + + + - +
Catalase test + + + + + + + + + +
Nitrate reduction + + + + - + + +
Indole production - - - - - - - - -
Gelatin hy drolysis +’ +’ + +° + +’ + +° - -
Hydrogen sulphide production - + + + - + + - - +

+ Positive reaction for zone of inhibition, - Negative reaction for zone of inhibition, +* Weakly positive reaction for zone of inhibition
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Table 3: Antimicrobial activity of Streptomyces sp. against pathogenic and beneficial organisms

Streptonpices species used

Culture used 1 2 3 4 5 6 7 8 9 10
Staphviococcus aureus - - - + - - - -
Escherichia coli + R

Bacillus amyloliguefaciens

Serretia marcescens

Pseudomonas fluorescence
Phosphobacteria

+ Positive reaction for zone of inhibition, - Negative reaction for zone of inhibition, +* Weakly positive reaction for zone of inhibition

organism (Table 3). Similar result was observed by
Zahner et al. (1979). The formation of mhibition zone
around the pathogenic strain is due to the production of
secondary metabolites by Streptomyces sp. (Demain,
1983, Sanglier et al., 1993).

In this study, out of 10 1solates of Streptomyces sp.
used three of the isolates were found to be of potential
antagonists against pathogenic organisms and thus
proving the production of secondary metabolites that has
the potential to control variety of pathogens. Some of the
1solates of Streptomyees sp. showed no zone of inhibition
with phosphate solubilizing microorganisms. This shows
that it was not affected the growth. Based on these result
1t can be mferred that the Streptomyces sp. can be used as
a soil 1noculants to prevent bacterial pathogens and at
the sometime, this may have synergistic affect with
beneficial organisms.
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