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ABSTRACT

To discover novel secondary metabolites, our approach was to investigate unexplored regions of the world
with the aim of isolating bioactive actinomycetes. The main objectives of the work was to select the antibiotic
producing actinomycetes from cultures isolated from the marine environment and soil, to determine the
antibacterial activity of the selected isolates and to determine the medium for antibiotic production by shake
flask method. Isolation of colored actinomycetes from the samples with crowded plate technique and confirmed
antibiotic production by giant colony technique. Fifteen colored strains were isolated and selected strains were
checked for the antibiotic production with respect to different production medium. Both JKDSW5 and JKDSS7

showed antibacterial effect on Gram-negative bacteria.
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INTRODUCTION

The name actinomycetes were derived
from Greek ‘aktis’- a ray and ‘mykas’- fungus.
They were originally considered as intermediate
group between Bacteria and Fungi but now were
recognized as Prokaryotic organisms.' This was
because, they had no nuclear membrane, sensitive
to lysozyme for the most part and to the common
antibacterial agents, there were similar to the type
of bacterial flagella where these organelles were
present and the type of cell wall resembles those of
Bacteria.” Recent investigations focusing on marine
derived actinomycetes isolates had yielded many
new biologically active compounds and more
importantly, a surprisingly much improved rate of
discovery of novel compounds versus their
terrestrial counterparts. Almost 80% of the world
antibiotics were known to come from
actinomycetes, mostly from the genera

Streptomyces and Micromonospora.

MORPHOLOGY

The majority of actinomycetes were free
living saprophytic bacteria. They form hyphae with
true branching as in the case of fungi and exhibit
bacterial properties like lack of sterols and cell wall
containing mucopeptides3. They were unicellular
organisms which reproduce by fission or conidia or
by special spores®. They produce a variety of spore
types, which include the endospores long regarded
as the typical spore structure of Eubacteriales’.
Actinomycetes were the most economically and

biotechnologically priceless prokaryotes®.

HABITAT

Actinomycetes are generally found in soil
from gardens, fields, etc or terrestrial, sea water
and sea bottom, fresh water basins, compromising

lake and river waters and bottoms, food products

including milk, atmosphere and geological

formations etc.

MARINE ACTINOMYCETES

Oceans cover more than 70% of Earth’s
surface and the organisms growing in marine
environment were metabolically and
physiologically different from terrestrial organisms.
These marine actinomycetes produce different
types of new secondary metabolites which possess
biological activities and have the potential to be
developed as therapeutic  agents’. The
actinomycetes were excellent in the production of
bioactive secondary metabolites, a significant
amount of effort had been focused on the
successful isolation of novel actinomycetes from
terrestrial source for drug screening for the past
fifty years but recently, the rate of discovery of
new compounds from terrestrial actinomycetes had
decreased where as the rate of re-isolation of
known compounds had increased®. The living
conditions to which marine actinomycetes had to
adapt during evolution range were extremely high
pressures (with a maximum of 1100 atmospheres),
anaerobic conditions at temperature just below
ocean deep seafloor, at temperature over 100°C
near hydrothermal vents at the mid-ocean ridges

and highly acidic conditions (pH as low as 2.8).

ANTIBIOTICS

Antibiotics had completely transformed
human approach to infectious diseases and
contributed immensely to the welfare of human
society. The original definition of an antibiotic was
given as a chemical substance of microbial origin
that possesses antibiotic powers’. They vary greatly
in their morphology, physiology and biochemical
activities including antibiotics and enzymes'®'*. To
estimate the actinomycetes species in a soil,

pretreatment was done by adding calcium
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carbonate, powdered chitin or pollen membranes
which could increase Streptomyces colonies. It acts
against most clinically relevant Gram positive
bacteria and retains in vitro potency against isolates
resistant to  methicillin, vancomycin  and

linezolid.'>"

MATERIALS AND METHOD

The materials used were Soya bean meal,
Corn steep liquor, Glucose, Glycerol, Calcium
carbonate, Sodium chloride, Meat extract,
Tryptone, Yeast extract, Dextrose, Potato starch,
Soluble starch, Casein hydrolysate, Ammonium

sulphate, Peptone, Starch, Sodium nitrate, Di

potassium hydrogen phosphate, Zinc sulphate and
Agar.

BIOLOGICAL EVALUATION

A total of 15 isolates were used for the
screening of various activities. These isolates were
isolated from different samples were collected into
the sterile screw cap tubes with a sterile spatula
and care was taken to see that the points of
collection had widely varying characteristics as
possible with regard to the organic matters,
moisture content, particle size, colour of soil as

shown in Tab.1.

Tab.1: Samples collection with their Characteristics.

Sample Collection

1. Sea sediment was collected a depth of 10 mts, Machlipatanum. The sample was muddy, blackish-
brown in color.

2. Seawater was collected, at a depth of 10 mts Machlipatanum.

3. Seawater was collected, at a depth of 10 mts Suryalanka, Bapatla.

4 Sea sediment was collected near the shores Suryalanka, Bapatla. The sample was sandy, light brown
in colour.

5. Soil was collected from college ground.

ISOLATION OF ACTINOMYCETES FROM
SAMPLES

About 5 gm of sample was transferred to a
sterile Erlenmeyer (E.M) flask containing 50 ml
sterile water. The flasks were shaken on rotary
shaker for 30 min for the detachment of the spore
chains. The flasks were kept aside for 30 min to
settle down the particulate matter. The clear
supernatant was diluted into sterile water. These
dilutions (10" to 107 for samples) was used as
inoculate. One ml of each of this dilution was
pipette out into medium, plated into petridish (8
inch dia) and inoculated at 28° C for 2-3 weeks.
Sea water sample was also diluted from 10 " to 107

for samples. All the media were sterilized by

autoclaving. All the glass apparatus were sterilized
by dry heat at 160°.C for 1 hr in hot air oven. Then
incubated Petriplates were observed from 5 days
onwards for 3 weeks. Rifampicin and Flucanazole
were used to inhibit the bacterial growth
respectively.
STARCH CASEIN AGAR MEDIUM (SCA)
SCA medium was supplemented with
Rifampicin-Spg/ml, cyclohexamide 50pg/ml to
minimize bacterial contamination. After about one
week to three weeks the plates were observed for
colonies of actinomycetes. All such colonies were
marked, identical colonies scored out and selected
colonies were sub cultured into YEME slants and

incubated at 28°C for one week as shown in Tab.2.
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Tab.2: Composition of Starch Casein Agar Medium.

Composition Quantity
Soluble Starch 10 gm
Casein 0.3 gm
Potassium Nitrate 2 gm
Sodium Chloride 2 gm
K,HPO, 2 gm
MgS0,4.7H,0 0.05 gm
Calcium Carbonate 0.02 gm
FeS0O,4.7H,0 0.01 gm
Agar 20 gm
Distilled Water 1000 ml
pH 7.2-7.5

STUDY OF ANTIBIOTIC ACTIVITY

The selected two isolates (i.e. JKDSWS,
JKDSS7) were sub cultured onto YEME slants and
incubated for about 7-10 days. The following

production medium was used to test antibacterial
activity. The following production medium was
used to test antibacterial activity as shown in Tab.3

and Tab.4.

Tab.3: Composition of Production Medium.

Composition

Quantity

Glucose

1 gm

Yeast extract

2gm

NaCl

5 gm

KNO;

3.8 gm

Half strength sea water

1000 ml

pH

7.4

Sml of sterile water was added to each
YEME slant and organisms were scrapped with a
sterile needle and transferred into 50 ml of
production medium which was previously
sterilized. The flasks were incubated at 30°C for 7

days on rotary shaker. After incubation, the broth

was centrifuged and the supernatant broth was
tested for extra cellular antibacterial activity as
shown in Fig.l and Fig.2.The following test
organisms was used for screening.

Gram positive bacteria: Bacillus subtilis

Gram negative bacteria: Escherichia coli

Fig.1: JKDSWS shows lower and upper surfaces characteristics.
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Fig.2: Shows the various isolated from Marine and Soil Strains.

Tab.4: The following were used as Production Medium for Antibiotic.

Medium 1 (PM,) Medium 2 (PM,) Medium 3 (PM;) Medium 4 (PM,)
Yeast Extract 0.5% | Soya Bean 1.5% Soya Bean 2.5% Glucose 1.0%
Meal Meal

Dextrose 1.0% | Glucose 1.5% Glucose 2.5% Starch 1.0%
Starch 2.0% | Glycerol 0.25% | NaNO, 0.4% Peptone 0.75%
Casein 0.5% | NaCl 0.5% K,HPO, 0.5% Meat 0.75%
Hydrolysate Extract
CaCoO;, 0.4% | CaCO; 0.1% | NaCl 0.25% NacCl 0.3%
Distilled 100 ml | Distilled 100 ml | Distilled 100ml Distilled 100 ml
Water Water Water Water
pH 7.0 pH 7.0 CaCo; 0.04% pH 6.5

- - - - ZnSOU 0.004% - -

- - - - pH 7.0 - -

CUP PLATE METHOD

A 24 hr culture of freshly prepared test organism was seeded into the nutrient agar medium and was

placed on to the Petri dishes. The cell free broth (50pu1) samples along with the standards (Rifampicin of 1mg/ml

conc.) were placed in the cups made at equidistant in the agar plate. Allowed to diffuse for 1 hr and incubated at

37°C in a used as criterion for selection of isolate and production medium as shown in Tab.5, Fig.3 and Fig.4.

Ind Res J Pharm & Sci|2020: Jun.: 7 (2) | fPA8¥




mdian Research Journal of Pharmacy and Science; Tejaswi ).K.D et.al. June’2020

Rifampicin (Standard)

Rifampicin (Standard)

Fig.4: Crude extract (PM;) and SCA of JKDSWS5 shows inhibition zones of Gram-Negative strain E.Coli.

Tab.5: Shows the inhibition zones of crude extracts and compared with reference standard.

Inhibition zone diameter(mm)
Gram " bacteria Gram
S.No Strain no (BS) Standard bacteria(EC) Standard
PM,; | PM, | PM; PM,; | PM, | PM;
1. JKDSWS5 NIL | NIL | NIL 20 NIL |28 NIL 19
2. JKDSS7 NIL | NIL | NIL 21 18 NIL | NIL 20
BS: Bacillus subtlis EC: Escherichia coli

Standard: Rifampicin 1mg/ml PM,, PM, PM;: Production medium
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RESULTS AND DISCUSSION

Various samples were collected from the
different sources from the sample isolated the 15
strains, from these strains we were selected i.c.
JKDSW5 and JKDSS7.These two strains were
selected because they shows the antibacterial
properties in crowded plate technique and gaint
colony technique. To screen the anti microbial
activities, we were selecting the two organisms
they are gram positive Bacillus subtilis and gram
negative E.Coli. The cup plate method showed no
inhibition property of these strains were gram
positive bacteria with respective production media
PM, PM, PM; but we were observe inhibition
zones of gram negative bacteria (E.Coli) with PM,
of JKDSW5 and PM, of JKDSS7.The inhibition
zones were compare with reference standard
Rifampicin (Img/ml) and observe JKDSWS5 shows
large inhibition zones when compared reference
standard.

CONCLUSION
The research work was done for the antibiotic

producing actinomycetes from cultures isolated
from the marine environment and soil and both the
samples JKDSWS5 and JKDSS7 showed anti
bacterial activity only on gram negative bacteria
with respective nutrient composition of production

media.
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