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Keywords: ABSTRACT: Actinomycetes species Streptomyces violaceorubidus,
strain RC 1796 was isolated from Nagpur region which was identified
from MTCC Chandigarh. The inoculum was prepared for fermentation
using Streptomyces violaceorubidus RC 1796. Different fermentation
parameters were studied to increase the yield which includes types of
fermentation media, temperature, pH, agitation condition, time period
of fermentation, inoculum size, and effect of different concentrations
of fermentation media ingredients. The best media for fermentation
was found to be yeast malt extract broth media. The optimum
fermentation temperature was 28°C, pH 7, agitation speed 150 rpm;
time period of fermentation 7 days, inoculum size 10%, concentration
of media ingredients like yeast extract concentration 0.4% and malt
extract concentration 1.0%. Analysis for the extracellular or
intracellular antibiotic production was carried out and it was found that
there was extracellular production of antibiotic. Production of
antibiotic was done on large scale using the optimum conditions and
by using yeast malt extracts broth for fermentation.
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INTRODUCTION: Streptomyces, genus of the
order actinomycetales constitute a distributed group

Moreover, the majority of antibiotics in use today
were discovered in the 1950’s, 1000 antibiotics are

of bacteria. They have many properties that favour
their predominance among other saprophytic
microorganisms.

They are best known for their economic importance
as producers of antibiotics, vitamins and enzymes,
and are certain to have a significant role in future
biotechnology *.
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known today and most of them (58%) are produced
by actinomycetales especially the genus
Streptomyces °.

Some species of Streptomyces are causative agents
of important human and animal diseases; plant
pathogens and the rest are involved in the turnover
of organic matter *. Revising the literature,
Waksman and Henrici ° revealed that Streptomyces
sp. had been investigated and their antagonistic
properties were known and some species produced
famous antibiotics. Many antibiotics and enzymes
from actinomycetes have been commercialized and
marketed and lot of research is being carried out to
obtain new metabolites.
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In the process of commercialization of a metabolite,
yield and production cost form two important
parameters from point of view of company, scientist
and a biochemical engineer. Thus the target is to
obtain maximum metabolite in minimum cost of
production. Optimization of parameters affecting
production of a metabolite is one of the oldest,
cheapest and easiest methods to have best possible
yield without metabolic or genetic engineering.
This research was aimed to isolate bacterial strains
from soil samples around Nagpur region which
were able to produce antibiotic and to optimize the
parameters to increase the yield of antibiotic.

MATERIALS AND METHODS:

Preparation of inoculum for antibiotic
production: Inoculum for antibiotic production
was used in the form of spores. Actinomycetes
species was isolated from soil samples near Nagpur
region, was identified from MTCC Chandigarh as
Streptomyces violaceorubidus strain RC 1796 and
was inoculated on yeast malt extract agar (YMEA
Yeast extract (0.4%), Malt extract (1.0%), Glucose
(0.4%), CaCO3 (0.2%), Agar (1.2%)) petriplates.
The plates were incubated at 28°C for 7 days.
Spores from plates were harvested in sterile water.
The suspension was used as inoculum for further
fermentation *.

Factors affecting production of antibiotic:
Different parameters affecting the production of
antibiotic were studied as follows:

1. Environmental factors affecting production
of antibiotic:

a. Effect of different types of media: Antibiotic
production depends on type of media used for
fermentation. Different media used for
fermentation were maltose yeast extract broth,
yeast malt extract broth, starch casein broth and
nutrient broth. 150 ml of each media was
prepared in 4 conical flasks, sterilized and
inoculated with the inoculum prepared. The
flasks were kept for fermentation on rotary
incubator shaker at 28°C and 150 rpm for 7
days. Fermentation broth was centrifuged
(Remi, RM12C, India) at 10,000 rpm, at 4°C
and supernatant was analyzed for antimicrobial
and antifungal activity by cup plate method °.
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b. Effect of Temperature: Yeast malt yeast
extract broth (150 ml) was prepared in 5 ml
conical flasks, was sterilized and inoculated
with spore inoculum. Flasks were incubated at
4°C, 15°C, 28°C, 44°C and 60°C on rotary
incubator shaker at 150 rpm for 7 days.
Fermentation broth was centrifuged and
supernatant was assayed for antimicrobial
activity by using cup plate technique °.

c. Effect of pH: Yeast malt extract broth (150 ml)

with different pH 5, 6, 7, 8 and 9 was prepared
in 5 conical flasks and was inoculated with
spore inoculum. The conical flasks were
incubated at 28°C on rotary incubator shaker
(150 rpm) for 7 days. After 7 days,
fermentation broth was centrifuged at 10,000

rom and supernatant was assayed for
antimicrobial activity by using cup plate
technique ’.

d. Effect of Agitation condition: To study the

effect of agitation on fermentation, yeast malt
extract broth (150 ml) was prepared in 5
conical flasks, sterilized and inoculated with
spore inoculum. The flasks were kept for
incubation on rotary incubator shaker at 50,
100, 150, 200 and 250 rpm for 7 days.
Incubation temperature was 28°C. After 7 days
fermented broth was centrifuged at 10,000 rpm
at 4°C and supernatant was assayed for
antimicrobial activity ®,

e. Effect of time period of Fermentation: Yeast

malt extract broth (150 ml) was prepared in 12
conical flasks, sterilized and inoculated with
spore inoculum. The conical flasks were kept
for incubation on rotary incubator shaker at
28°C and 150 rpm. One conical flask was
removed daily; the fermentation medium was
centrifuged and assayed for antimicrobial
activity by using cup plate technique °. This
procedure was repeated on 12 flasks for 12
days and observed for antimicrobial activity.

f. Effect of Inoculum size: Effect of inoculum

size was studied on antibiotic production.
Spore suspension was inoculated in 4, 6, 8, 10,
12 and 14% (v/v) proportion to the yeast malt
extract broth medium. The flasks were
incubated at 28°C and 150 rpm on rotary
incubator shaker for 7 days.
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After 7 days fermentation broth was
centrifuged and supernatants were assayed for
antimicrobial activity *°.

2. Effect of yeast extract and malt extract
concentration on production of Antibiotic:
To study the effect of malt extract on antibiotic
production, yeast malt extract broth was
prepared with different concentrations of malt
extract as 0.4, 0.6, 0.8, 1, 1.2 and 1.4 % (w/v).
The medium was inoculated with spore
inoculum and was incubated in rotary incubator
shaker at 28°C and 150 rpm for 7 days. After 7
days, fermentation medium was centrifuged
and  supernatants  were  assayed  for
antimicrobial activity.

Effect of yeast extract was studied by adding
yeast extract to the yeast malt extract broth in
concentration of 0.1, 0.2, 0.4, 0.6, and 0.8%
(w/v). Medium was sterilized and inoculated
with spore inoculum. The flasks were
incubated at 28°C and 150 rpm for 7 days.
After 7 days, fermentation media were
centrifuged and supernatants were assayed for
antimicrobial activity **.

Analysis for intracellular/extracellular
production of Antibiotic: The extracellular or
intracellular antibiotic production was confirmed by
following  experiment.  Spore inoculum of
Streptomyces violacerorubidus was inoculated in
150 ml of sterile yeast malt extract broth. The
media was incubated on rotary incubator shaker at
28°C and 150 rpm for 7 days. After 7 days broth
was divided into 2 parts. To check for extracellular
production of antibiotic one part of broth was
centrifuged at 10,000 rpm for 10 min at 4°C and
supernatant as well as pellet were checked for
antimicrobial activity by cup plate method.

Plates were incubated at 25°C for 4 days for fungi
and 37°C for 24 to 48 hrs for bacteria. After specific
time, plates were observed for zone of inhibition.
To check for intracellular production of antibiotic,
the cells from another part of broth were subjected
for lysis by ultrasonicator (PCI Analyticus Pvt
Ltd.). After ultra-sonication cell suspension was
centrifuged at 10,000 rpm for 10 min at 4°C and
supernatant was tested for antimicrobial activity by
cup plate method *2.
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Production of antibiotic on large scale using the
optimum conditions: Yeast malt extract broth for
fermentation (7 L) was prepared in conical flask.
The pH of media was adjusted to 7. The media was
sterilized and inoculated with spore inoculum of
Streptomyces violacerorubidus prepared by using
same medium. Flask was incubated at 28°C for 7
days at 150 rpm. After 7 days, broth was
centrifuged (Remi, RM12C, India) at 10,000 rpm
and 4°C for 15 min to separate the mycelial
biomass. The antibiotic was extracted from the
supernatant.

RESULTS AND DISCUSSION:
Factors affecting production of Antibiotic:

1. Environmental factors affecting production
of antibiotic: The best media for production of
antibiotic was yeast malt extract broth. Figure
1 shows effect of different types of media on
antibiotic production. Optimum temperature for
antibiotic production was 28°C. Effect of
different temperatures on antibiotic producing
activity is shown in Figure 2.

The optimum pH was found to be 7 for
antibiotic  production. The activity was
relatively less at pH above and below 7.0 as
shown in Figure 3.

Maximum activity against Candida albicans,
B. cereus and E. coli was observed at 150 rpm
as shown in Figure 4. Time course of antibiotic
production was observed throughout the
growth phase of the species daily for 12 days. It
was observed that maximum antibiotic was
produced on 7™ day of fermentation.

Figure 5 clearly showed that the antibiotic
production started from 3™ day of fermentation
that corresponds to log phase and it slowly
increased up to 7 days. Later on there was
decrease in production of antibiotic. Varied
volumes of spore inoculum were used for
antibiotic production *°.

Maximum activity was observed with 10 %
inoculum size against B. cereus, which
remained same with further increase in
inoculum size. The results are shown in Figure
6.
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PRODUCTION OF ANTIBIOTIC
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FIGURE 6: EFFECT OF INOCULUM SIZE ON
PRODUCTION OF ANTIBIOTIC

i) Effect of yeast extract and malt extract
concentration on production of antibiotic:

Maximum antimicrobial activity was observed with
0.4 % (wl/v) yeast extract and 1.0 % (w/v) malt
extract concentration. Antimicrobial activity was
relatively less at the concentrations other than these
two concentrations. The results are shown in Figure
7 and Figure 8 respectively.
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FIGURE 7: EFFECT OF YEAST CONCENTRATION
ON PRODUCTION OF ANTIBIOTIC
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Analysis for intracellular/extracellular
production of Secondary Metabolite:
Experiments performed to check for extracellular or
intracellular production of secondary metabolite
showed that the supernatant of the fermentation
broth was having the antimicrobial activity while
the cells or cell pellet did not exhibit antibacterial as
well as antifungal activity. From this result it was
concluded that the antibiotic production was
extracellular.

CONCLUSION: Hence, it was concluded that the
antibiotic producing actinomycetes can be isolated
from Nagpur and nearby area. The best media for
fermentation was found to be yeast malt extract
broth media. The optimum fermentation
temperature was 28°C, pH 7, agitation speed 150
rpm, time period of fermentation 7 days, inoculum
size 10%, concentration of media ingredients like
yeast extract concentration 0.4% and malt extract
concentration 1.0%. Analysis for the extracellular
or intracellular antibiotic production was carried out
and it was found that there was extracellular
production of antibiotic
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