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ABSTRACT 

The aim of study was to isolate actinomycetes from marine sediments 

and to screen their bioactivity, to analyze the qualitative enzyme 

production, growth in different media and to extract the bioactive 

metabolites. The sediments collected from various places of Bay of 

Bengal coast was subjected to Actinomycete isolation. The 

antibacterial susceptibility of the extracellular extracts of all isolates 

was tested against antibiotic resistant bacterial strains. The isolates 

were screened for qualitative enzyme production and their growth, 

pigmentation was observed in different ISP media. The chosen 

actinomycete isolate ACT 1 was identified by biochemical 

characterization and spore morphology. The actinomycete isolates 

ACT 1 and ACT 8 showed higher inhibition about against tested 

strains. The isolates grown in Starch Casein medium and ISP 5  

medium produced pigmented growth. The ACT 1 isolate posses cellulolytic, amylolytic and 

proteolytic properties. ACT 8 posses pectinolytic, cellulolytic and proteolytic properties. 

Through spore morphology and biochemical characterization revealed that the ACT 1 isolate 

as Streptomyces sp. This investigation suggests the extracellular extracts of Streptomyces sp. 

ACT1to be a potential broad spectrum antimicrobial compound.  

 

KEYWORDS: Bio prospecting, Marine Actinomycetes, Qualitative enzyme assay, 
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INTRODUCTION 

Infectious diseases are leading health problems with high morbidity and mortality in the 

developing countries.
[4]

 The development of resistance to multiple drugs is a major problem 

in the treatment of infectious diseases caused by pathogenic microorganisms. This multidrug 

resistance is presently an urgent focus of research and new bioactive compounds are 

necessary to combat these multidrug resistance pathogens. It is indisputable that new drugs, 

notably antibiotics, are urgently needed to halt and reverse the relentless spread of antibiotic 

resistant pathogens which cause life threatening infections and risk of undermining the 

viability of healthcare systems.
[50]

 

 

Marine environment is the prime reservoir of biological diversity and the marine 

microorganisms are recognized to be rich sources of novel compounds. In India, about 1000 

natural products were derived from marine microbes. Many research efforts over the past 

decade or so  have  been  directed  at  assessing  the  diversity  of  actinomycetes  in  the  

marine  environment. Actinomycetes are very widely distributed in the world‟s oceans and, 

moreover, truly indigenous marine actinomycetes have now been described
5
. Actinomycetes 

are aerobic, spore forming gram-positive bacteria, belonging to the order Actinomycetales 

characterized with substrate and aerial mycelium growth.
[21]

 Actinobacteria are present in 

various ecological habitats and marine environments
[5]

 and to cope with the environmental 

stress, marine microorganisms have developed a complex stress management for their 

survival, which is unrevealed for multiple purposes.
[45]

 

 

Actinomycetes are a vital cluster of microorganisms, not only as degraders of organic matter 

within the natural environment, but also as producers of antibiotics and other valuable 

compounds of commercial interest.
[31]

 Additionally, actinomycetes are important for the 

production of enzymes, like chitinase (eg. Streptomyces viridificans), cellulases (eg. 

Thermonospora sp.), peptidases, proteases (Nocardia sp.), Xylanases (Microbispora sp.), 

ligninases (Nocardia autotrophica), amylases (Thermomonospora curvata), sugar isomerases 

(Actinoplanes missouriensis), pectinase, hemicellulase and keratinase.
[47] 

Actinomycetes and 

their bioactive compounds show antibacterial and antimicrobial activity against various 

pathogens and multi drug resistant  pathogens e.g vancomycin resistant Enterococci, 

methicillin resistant Staphylococcus aureus, Shigella dysenteriae, Klebsiella sp., Escherichia 

coli, Pseudomonas aeruginosa etc.
[34;37;44] 
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With the efforts of mankind, this natural treasure can become a gainful source of utilization. 

The best is yet to come as microbes move into the environmental and energy sectors. As 

stated many years ago by Jackson W. Foster “Never underestimate the power of the 

microbe,” and by David Perlman “If you take care of your microbial friends, they will take 

care of your future”. 

 

In accordance with various previous reports, our work was focused on isolation of potentially 

bioactive Actinomycetes from marine sediments, screening for their enzyme production, 

extraction and separation of bioactive compounds. 

 

MATERIALS AND METHODS 

Collection of marine sediment  

Marine sediment samples were collected from Bay of Bengal Coastal areas including 

Royapuram (13.1136° N, 80.2961° E), Ennore (13.2146° N, 80.3203° E), Besant Nagar 

(13.0002° N, 80.2668° E), Thiruvanmiyur (12.9830° N, 80.2594° E) and Covelong (12.7870° 

N, 80.2504° E) and Pulicat lake estuary (13.5593° N, 80.2098° E) Thiruvallur. Samples were 

collected at 30 cm depth using plastic borer and transferred to sterile plastic zip lock covers in 

field and were transported immediately to the laboratory and stored for further study. 

 

Isolation of actinomycetes 

Isolation of actinomycetes was achieved by various methods including physical and chemical 

pretreatment of soil samples, different media sources and various inoculation methods of 

samples are described below: 

 

1. Pretreatment of samples 

The air dried sediment samples were ground aseptically with pestle and mortar, mixed 

thoroughly and passed through 2 mm sieve filter to remove gravel and debris. Selective 

pretreatments of the soil samples included dry heat at 55°C for 5 min, 55°C for 15 min, 70°C 

for 15 min
[12; 36]

 and chemical treatment with 1.5 % phenol for 30 min at 30°C. 

 

2. Pour Plate Method 

The pretreated soil samples were diluted 1:10 v/v with sterile 1/4 Ringer‟s solution (Kui 

Hong et al., 2009). and serial dilutions prepared down to 10-4. One hundred μL of the 10
-1

 -

10
-4

 suspensions were mixed with partially cooled isolation agar media supplemented with 
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chloramphenicol and amphotericin (50μg/100mL) and poured into petriplates. These plates 

were incubated at 28˚C and periodically observed for colony of actinomycetes. 

 

3. Spread Plate Method (Ishita Chakraborty et al., 2015) 

The soil samples were serially diluted using sterile 50% sea water up to 10
-7

 dilution and one 

milliliter of the serially diluted samples were spread plated into media plates. Actinomycetes 

isolation agar and starch casein agar was used for the isolation of actinobacteria and the 

media was supplemented with chloramphenicol and amphotericin (100μg/mL) to avoid 

bacterial and fungal contamination respectively. The plates were incubated at 28°C and 

monitored periodically up to 30 days of incubation period for actinobacterial growth.  

 

3. Soil Plate Method: (Kokare et al., 2004) 

Pretreated soil sediments (about 0.5g) were directly sprinkled on Actinomycetes Isolation 

Agar media and Starch Casein Agar media (SCA). After 3 – 7 days of incubation, total 

number of bacteria, fungi and actinomycetes present on each plate were counted. Plates were 

observed for 14 days and actinomycete colonies were sub-cultured on SCA. 

 

4. Selective Isolation Method  

To enhance the actinomycete‟s growth, the pretreated sediments were serially diluted 10 fold 

using sterile 50% sea water (Kim et al.,
[15]

)  About 0.1 mL of the diluted samples were spread 

over the Kuster‟s agar medium. The plates were incubated at 28±2°C for 14 days. After 5 

days, the actinomycetes colonies grown on Petri plates were counted at regular intervals. All 

the morphologically different actinomycete colonies were sub-cultured on SCA. 

 

5. Isolation by Broth Culture (Selvam, 2011) 

One gram of sediment was transferred to 100ml of Starch Casein Broth supplemented with 

chloramphenicol and incubated at 30˚C for 7 days in shaker at 200rpm. A loopful of 

inoculum from the starch casein broth was streaked onto the starch casein agar (SCA) 

supplemented with chloramphenicol and incubated at 30˚C for 7 days. Single separated 

colonies were selected and the subcultures were maintained on starch casein agar media. 

 

Test microorganisms 

Staphylococcus aureus (MRSA) 

Staphylococcus aureus (ATCC, 25923) 

Escherichia coli (ESBL) 
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Pseudomonas aeruginosa (MDR) 

 

The cultures were obtained from Sri Ramachandra Medical College and Research Institute, 

Porur, Chennai-116. 

  

PRELIMINARY ANTIBACTERIAL ACTIVITY   

1. Cross streak method: (Remya and Vijayakumar, 2008) 

Actinomycetes isolates were streaked on the starch casein agar plates. After incubation at 

28˚C for 6 days, 24 hr cultures of Staphylococcus aureus ATCC, MRSA Staphylococcus 

aureus, Escherichia coli ESBL and Pseudomonus aeruginosa MDR were streaked 

perpendicular to the central strip of actinomycetes culture. All plates were incubated at 30˚C 

for 24 hrs and zone of inhibition was measured. 

 

2. Agar Well Diffusion Method  

The preliminary antibacterial activity was carried out by Kirby Bauer„s agar well diffusion 

method. 3 hour cultures of each test organisms were compared with standard Mc-Farland 

Scale (M.0.5) and the culture was uniformly inoculated on the MHA plate. Culture filtrate of 

actinomycetes isolates of centrifuged for 10 min at 15,000 rpm were loaded. Appropriate 

controls were maintained. Plates were incubated at 37ºC for 24 h for bacterial growth. 

Antimicrobial activity was measured based on zone of inhibition. 

 

Qualitative Enzyme Screening 

All the isolates were screened for various enzyme production such as Cellulase, Pectinase, 

Chitinase, Amylase, Protease and Gelatinase. 

 

Screening of Cellulase (Saowapar Khianngam et al.,
[32]

) 

Actinomycete isolates were inoculated on 1% Carboxy Methyl Cellulose (CMC) agar plates 

and incubated for 7 days at 28˚C. The plates were flooded with 0.1% Congo red for 20 min 

and washed with 1 M NaCl for 15 min. The clear zone formed by the isolates was indicated 

their cellulase activity.  

 

Screening of Pectinase (Rokade, 2015) 

Actinomycete isolates were inoculated on 1% Commercial pectin agar media and 1 % Citrus 

pectin agar plates, incubated for 7 days at 28 ˚C. The plates were flooded with iodine solution 

for 15 min. The clear zone formed by the isolates was indicated their pectinase activity. 
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Screening of Chitinase  

1. Preparation of colloidal chitin  

Colloidal chitin was prepared from the chitin flakes (Sigma Chemicals Company, USA) by 

the method of Mathivanan.
[24]

 The chitin flakes were ground to powder and added slowly to 

10 N HCl and kept overnight at 4°C with vigorous stirring. The suspension was added to cold 

50% ethanol with rapid stirring and kept overnight at 25°C. The precipitate was collected by 

centrifugation at 10000 rpm for 20 min and washed with sterile distilled water until the 

colloidal chitin became neutral (pH 7.0). It was freeze dried to powder and stored at 4°C until 

further use. 

 

2. Qualitative Screening: (Shanmugaiah et al., 2008)  

The pure colonies of actinomycete isolates maintained on starch casein agar slants were 

streaked on colloidal chitin agar medium plates (1%) and then selected based on their ability 

to hydrolyze and grow on chitin plates due to secretion of chitinase. The plates were then 

kept for incubation at 37°C for 24 hrs. The zone of clearance was measured and the cultures 

giving significant results were selected for further analysis. 

 

Screening of Amylase (Shyam Sunder Alariya et al., 2013) 

Actinomycete isolates were inoculated on 1% starch as sole carbon source and incubated for 

7 days at 28˚C. The plates were flooded with iodine solution for 15 min. The presence of 

amylase was measured by halo zones. 

 

Screening of Protease (Farris et al., 2016) 

The isolated colonies were screened for protease production using skim milk agar medium 

and 1% casein enzyme hydrolysate agar medium. All the isolates were streaked on to plates 

and incubated for 48 h at 28˚C. the plates were flooded with 10% Gram‟s Iodine solution. 

The clear zones around the colonies were evaluated as protease producers.  

  

Screening of Gelatinase (Haider M. Hamza et al., 2006) 

Actinomycetes isolates were streaked as a single line across the center of the plate containing 

1% gelatin agar medium, after incubation for 2-4 days at 28˚ C; the medium was flooded with 

a 10 % Gram‟s Iodine solution. A clear zone around the growth of the isolates was indicated 

to gelatinase activity. 
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Characterization of Actinomycetes 

Determination of the color of the actinomycete isolates 

Morphological characters and color determination of selected isolate was studied on different 

media such as Casein yeast agar (ISP-1),Yeast extract malt extract agar (ISP-2), Inorganic 

salts starch agar medium (ISP-4), Glycerol aspargine agar medium (ISP-5), Peptone yeast 

extract iron agar medium (ISP-6) and Tyrosine agar medium (ISP-7) in accordance with the 

International Streptomycetes Project (ISP).
[42]

 Color was determined using the color names 

lists.
[28]

 

 

Morphological Characterization 

The colony characteristics and colours of mature sporulating aerial mycelium, substrate 

mycelium, macro morphology, diffusible pigment, colony reverse colour, colony texture etc. 

were recorded (Tresner and Backus,
[51]

).  

 

Coverslip culture technique 

Study of the aerial mycelium and its spore characteristics was identified by inclined cover 

slip culture technique. 

 

A loop full of spore suspension of actinomycete isolate ACT 1 was dispensed at the 

intersection of the casein starch agar medium and the cover slip. The plates were incubated at 

28°C for 4-8 days. The cover slips were removed at intervals of 2-4 days and were observed 

under light microscope. Morphology of aerial mycelium, substrate mycelium, length of 

hyphae, arrangement of sporogenous hyphae and were recorded according to International 

Streptomyces Project. 

 

Biochemical Characterization 

Actinomycetes isolate ACT 1 are characterized using H2S production, Starch hydrolysis, 

Gelatin hydrolysis, Casein hydrolysis and Urea hydrolysis, Triple sugar test according to 

International Streptomycetes Project and Bergey‟s Manual of Systematic Bacteriology. 

 

1. Hydrogen Sulphide production  

SIM agar medium slants were prepared and the actinomycetes isolate ACT 1 was inoculated 

as stab culture and incubated for 2 days at 28°C. The colour change to insoluble black 

precipitate seen along the line of the stab inoculation was indicative of H2S production. 

Absence of precipitate is the evidence of negative reaction. 
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2. Production of Urease  

The christensen׳s urea broth 10g urea was prepared and sterilized. The actinomycete isolates 

were inoculated and incubated at 28˚ C for four days. After growth, pH indicator Phenyl Red 

was added, the colour change in broth was observed. 

 

3. Triple Sugar Test 

To facilitate observation of carbohydrate utilization patterns, the TSI agar slants contain 

lactose and sucrose in 1% concentrations and glucose in a concentration of 0.1% which 

permits detection of utilization of this substrate only. The slant is inoculated by means of a 

stab-and-streak procedure. Change in colour of slant was observed and recorded. 

 

Extraction of Bioactive Compound (Smriti Singh et al.,
[46]

) 

Actinomycete isolate ACT 1 was inoculated in 500 mL starch casein agar medium pH 8 

under sterile conditions. Flasks were kept on the rotary shaker at a speed of 110 rpm at 28°C 

for 14 days. After fermentation, culture was separated by centrifugation at 10,000 rpm for 10 

min. The culture filtrate was extracted with solvents ethyl acetate (1: 1, v/v) and hexane (1:1, 

v/v), vapoured to dryness and stored in 4°C. The intracellular compounds from cell biomass 

were extracted by using solvents Acetone and Ethanol. Cell suspension was mixed with 

sterile glass beads and 50 ml of ethanol and acetone in different conical flasks kept for 

vigorous shaking for 2 hrs. Later, filtered through whatman no. 1 filter paper and dried to 

vapour, stored in 4°C for further use. 

 

Bioactivity of Crude Metabolite 

The antibacterial activity of secondary metabolites of actinomycete isolate ACT 1 extracted 

with different solvents was tested by agar well diffusion assay. 3 hour cultures of each test 

organisms were compared with standard Mc-Farland Scale (M.0.5), adjusted to 1.5×10
8
 

colonies in 1 ml and the culture was uniformly inoculated on the medium. 100 μL of crude 

compounds dissolved in 20% DMSO were loaded in the wells. Appropriate controls were 

maintained. Plates were incubated at 37ºC for 24 h for bacterial growth. Antimicrobial 

activity was measured based on zone of inhibition. 

 

Determination of Minimum Inhibitory And Minimum Bactericidal Concentrations 

The minimum inhibitory concentration (MIC) of the crude extract of isolate ACT 1 was 

tested by a twofold broth micro dilution as by the method described by NCCLS. The crude 

extracts were first dissolved in dimethyl sulphoxide (DMSO) and incorporated into sterile 
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saline and serially diluted 6 times. A standardized suspension of 100 µL of each tested 

bacterial pathogens (M.0.5) were transferred to each well in microtitre plate. Appropriate 

controls were maintained. All tubes were incubated at 37°C for 24 h. Turbidity observation 

was recorded and all the wells were spotted onto MHA plates and incubated at 37°C for 24 h. 

The lowest concentration of extract that did not show any visible growth of test organisms 

was determined as MIC, which was expressed in mg/mL. The lowest concentration of the 

sample at which complete absence of the growth of bacterial colonies was observed was 

defined as the minimum bactericidal concentration (MBC). 

 

RESULTS 

Isolation of actinomycetes 

The Actinomycetes were isolated from the marine sediment sample and which were collected 

from coastal areas of Ennore, Besant nagar and Thiruvanmiyur (Figure 1). Sediment samples 

treated in 55˚C
 
in 5 min was considered for effective isolation of actinomycete. Chemical 

pretreatment method is not as effective as physical method. A total of 8 actinomycetes were 

isolated. Pure culture of actinomycete isolates were maintained in Starch Casein Agar 

medium (SCA) stored at 4˚C till further use. The morphology of isolated actinomycetes were 

shown in Figure 2. 
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Preliminary Antibacterial Activity  

Cross streak Method 

In this method, all the bacterial strains didn‟t produce zone of inhibition against actinomycete 

isolates. This result revealed that the suppression of drug resistant strains may require 

adequate amount of active metabolites. 

 

Agar well diffusion method 

Among 8 actinomycete isolates, three had significant antibacterial activity against 

Staphylococcus aureus (ATCC), Staphylococcus aureus (MRSA), Pseudomonas aeruginosa 

(MDR). All the isolates showed resistance to Escherichia coli (ESBL). The results were 

tabulated in table 1.  
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Table1: Preliminary Antibacterial activity of Culture filtrate. 

S.No 
Test 

bacteria 

Zone of Inhibition (mm) 

ACT 1 ACT 2 ACT 3 ACT 4 ACT 5 ACT 6 ACT 7 ACT 8 

1 ATCC 12 10 - - - 9 - 10 

2 MRSA 10 - - - - - - 9 

3 ESBL - - - - - - - - 

4 MDR 9 - - - - - - 9 

 

Screening of enzyme production 

All the isolated actinomycetes were screened for cellulase, pectinase, chitinase, protease and 

gelatinase enzyme activity using their respective substrates. Among them, isolate ACT 1 

showed production of cellulase, pectinase, chitinase, amylase and protease enzymes. ACT 2 

and ACT 6 isolates showed cellulase, protease and gelatinase enzyme and ACT 8 produced 

cellulase, amylase and protease enzymes.  The results are tabulated in Table: 2. 

 

Table 2:  Qualitative Enzyme Screening. 

S.NO ENZYME 
ACT 

1 

ACT 

2 

ACT 

3 

ACT 

4 

ACT 

5 

ACT 

6 

ACT 

7 

ACT 

8 

1 Amylase + + - - - - - ++ 

2 Cellulase ++ + - - - + - ++ 

3 Chitinase + - - - + - - - 

4 Gelatinase - ++ - - - + - - 

5 Protease(skimmed milk) ++ + - - - ++ - ++ 

6 Protease(caseine) + + - - - - - - 

7 Pectinase + - - - - - - + 

(+) Presence of zone of hydrolysis, (-) absence of zone of hydrolysis 

 

Growth in various media 

Morphological characters of actinomycete isolates were studied on different media such as 

SCB, ISP-1, ISP-2, ISP-4, ISP-5, ISP-6, ISP-7. Comparatively faster growths of all the 

actinomycete isolates were observed in ISP-1 ISP-2 faster ISP-5 and SCB. The isolates 

grown in SCB and ISP-5 showed effective for pigment production dorsally brown color 

diffusible pigment ventrally. In ISP-5 medium, ACT 1 produced pink color and ACT 2 

produced mauve color, respectively. In SCB, ACT 1exhibited green pigmentation at the 

dorsal surface of brown diffusible pigmentation ventrally and ACT 2exhibited grayish dorsal 

pigmentation and deep pink ventral pigmentation. Various colony characteristics were 

recorded (Table: 3). 
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Table -3: Determination of The Color Of The Actinomycete Isolates. 

S.NO Name of the medium Mycelium ACT 1 ACT 2 ACT 3 ACT 4 ACT 5 ACT 6 ACT7 ACT 8 

1 
Caseine, yeast, broth 

Medium(ISP-1) 

Aerial mycelium 

Diffusiable pigment 
white white white white white white white white 

2 
Malt extract and yeast extract 

Broth medium (ISP-2) 

Aerial mycelium 

Diffusiable pigment 
Green pink Brown white white white white white 

3 
Inorganic Salt Starch broth 

medium (ISP-4) 

Aerial mycelium 

Diffusiable pigment 
pink white white 

Light 

yellow 
brown white white brown 

4 
Glycerol asparagines broth 

medium(ISP-5) 

Aerial mycelium 

Diffusiable pigment 

White 

↓ 

pink 

white 

↓ 

brown 

white 

pink 

↓ 

white 

White 

↓ 

Light 

pink 

white white white white 

5 
Peptone yeast extract iron broth 

medium (ISP-6) 

Aerial mycelium 

Diffusiable pigment 

White 

↓ 

Pink 

white white yellow 
White 

yellow 

Light 

pink 

Light 

yellow 
white 

6 
Tyrosin broth medium (ISP-7) 

 

Aerial mycelium 

Diffusiable pigment 

Light 

pink 
white white white white white white white 

7 
Starch, caseine, broth 

medium(SCB) 

Aerial mycelium 

Diffusiable pigment 

Green 

↓ 

brown 

White 

↓ 

pink 

white brown 
White 

brown 
white 

White 

yellow 
white 
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Extraction of bioactive compounds 

The actinomycete isolate ACT 1 which showed maximum antibacterial activity and enzyme 

production was chosen for the further study. Intracellular and Extracellular cell extracts were 

extracted and stored at 4
o
C. 

 

Characterizations of Actinomycete Isolate Act 1 

Morphological Characterization (Slide culture technique) 

The mycelial structure of actinomycete isolate ACT 1 were observed from 4
th
 day of growth 

to 10
th

 day in light microscope 450x and the photographs were taken (Figure - 3). 

 

 

 

Biochemical Characterization 

Biochemical characterizations such as starch hydrolysis, casein hydrolysis, gelatin hydrolysis 

were tested in ACT 1. Casein and starch show zone of clearance but gelatin showed no show 
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of hydrolysis in ACT 1 (Table 4). In Hydrogen sulphide production test, no change of color 

was evident from growth of ACT 1 on Sim agar thus reavealing absence of H2S production 

(Figure: 4) Change in color of urea broth to pink indicated were production of urease by ACT 

1. Change color of the slant to yellow indicated fermentation of sugars leading to acid 

production. No gas bubbles were observed.  

 

From the above characterization methods, the actinomycete isolate ACT 1 was identified as 

Streptomyces sp. and chosen for further study. 

 

Table 4: Biochemical Characterization of Actinomycete Act 1. 

S.NO NAME OF THE TEST ACTIVITY SHOWN 

1 Hydrogen Sulphide production - 

2 Production of Urease Test + 

3 Triple Sugar Test + 

4 Starch hydrolysis + 

5 Gelatin hydrolysis - 

6 Casien hydrolysis + 
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Antibacterial activity of crude compounds 

Ethyl acetate and ethanolic extracts of ACT 1 were screened for the antibacterial activity by 

agar well diffusion method. The extract showed prominent zones of inhibition against all the 

four tested bacteria. Ethanolic crude extract showed prominent zone of about 30mm against 

MRSA and pseudomonas sp. All the extracts showed moderate activity against Eshcherichia 

coli (ESBL). The results were tabulated in table 5 (Figure 5). 

 

Table 5: Antibacterial activity of crude extracts of Streptomyces sp. ACT 1. 

S.no Pathogen 

Zone of inhibition (mm) 

Negative 

control 

(20% dmso) 

Culture 

filtrate 

Intracellular 

filtrate 
Extracellular filtrate 

Acetone Ethanol Ethyl acetate Hexane 

1 ATCC - 20 12 19 22 12 

2 MRSA - 25 - 30 12 15 

3 ESBL - - - 9 - 9 

4 Pseudomonas - - - 10 9 11 

 

 

 

Determination of Mic And Mbc Values 

The ethanolic, ethyl acetate and hexane crude extracts of the Actinomycete isolate 

Streptomyces sp. were analysed for the MIC and MBC by broth micro dilution method and 

results tabulated in table 6. The Ethyl acetate extract showed lowest MIC ranging from 0.165-
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0.33 mg/ml. From the results, the ethyl acetate extract of ACT 1 isolate were chosen for 

further characterization. 

 

Table 6: MIC and MBC value of crude extracts of Streptomyces sp. ACT 1. 

Extract MIC / MBC 
Concentration of crude extracts (mg/ml) 

ATCC MRSA ESBL MDR 

Ethanol 
MIC 0.93 ≥3.75 1.87 ≥3.75 

MBC 1.87 - 3.75 - 

Ethyl acetate 
MIC 0.165 0.33 0.33 0.33 

MBC 0.33 0.66 0.66 0.66 

Hexane 
MIC 0.90 0.90 >1.80 >1.80 

MBC 1.80 1.80 - - 

 

DISCUSSION 

Kumar and Kannabiran
[16]

 isolated 52 strains of actinomycetes at the Bay of Bengal from the 

shores 8 of Covelong to offshore Nagapattinam. They adopted selective screening of marine 

sediment samples among the four different media, among them Starch Casein Agar (SCA) 

proved to be effective for isolation. Jagan mohan et al.,
[14] 

have isolated 93 marine 

actinomycetets from different locations of the Bay of Bengal starting from Visakhapatnam to 

Singarayakonda. They used pretreatment of sediments and broth culture for effective 

isolation. In their study, pretreatment of samples was at 55˚c for 15 min was reported as 

effective method to obtain isolates Sudha and Masilamani
[48]

 isolated 52 actinomycetes from 

the shores of Pulicat, Ennore, Muttukadu, and Veerampattinam. We isolated 8 actinomycetes 

strains from the shores of Ennore, Royapuram, Pulicat lake, Besant nagar, Thiruvanmiyur and 

Covelong by pretreatment of sediments at 55˚C for 5 mins in (SCA) Starch Casein Agar 

medium.  

 

Sathiyaseelan and Stella
[33]

 worked on antimicrobial potential of marine actinomycetes by 

cross streak method against Escherichia coli, Salmonella typhi, Bacillus cereus and 

Klebsiella pneumonia. Among the 52 isolates, 30 isolates shows activity against Escherichia 

coli. Dileep et al.,
[7]

 have reported their work on antibacterial activity against Staphylococcus 

aureus. Sharon et al.,
[40]

 also reported the activity of actinomycetes by means of cross streak 

method. In our study, the antibacterial activity by cross streak method did not prove efficient. 

This may due to the fact suppression of bacterial strains does not take place by means of 

direct contact.  
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Marine microorganisms were proven already to have many beneficial bioactivities such as 

productions of industrial enzymes
[6,23]

 of Marine actinomycetes are potential producers of a 

variety of biologically active enzymes. Previous studies show that actinomycetes have gained 

enormous importance since they possess a capacity to produce and secrete a variety of 

extracellular hydrolytic enzymes
[34]

 reported that 80.3% isolates possessed amylolytic activity 

and 94.1% isolates had proteolytic activity. In the present study, all the isolated strains were 

screened for their cellulase, pectinase, chitinase, amylase, gelatinase and protease activities. 

Enzymatic activities of the isolated strains ACT 1 showed production of cellulase, pectinase, 

chitinase, amylase and protease enzymes. ACT 2 and ACT 6 isolates showed presence 

cellulase, protease and gelatinase enzyme, ACT 8 produced cellulase, amylase and protease 

enzymes. 

 

Morphology plays an important role in characterization of Streptomyces from other sporing 

actinomycetes. The life cycle of a Streptomycete provides 3 features for microscopic 

characterization viz., vegetative mycelium, aerial mycelium bearing chains of spores and the 

characteristics of spores themselves. The latter two features produce most diagnostic 

information.
[1,49]

 In the present study, cultural and microscopic characteristics of the isolate 

ACT 1 were consistent with its classification as a member of the genus Streptomyces sp. 

 

As long as the major challenges in biotechnology and biomedicine remain (e.g. emerging 

diseases, established diseases, antibiotic resistance, environmental pollution and need for 

renewable energy) microbial resources will be of interest to mankind providing sustainable 

and environmentally friendly solutions.
[44]

  

 

In our study, the ethyl acetate extract and ethanolic extract of Streptomyces species (ACT 1) 

showed remarkable inhibition against MRSA and ATCC Staphylococcus aureus. It was 

found that Gram positive bacteria show more susceptibility than Gram negative bacteria. 

Similar results were observed in the earlier studies.
[11,2,52,17]

 The low antibacterial activity of 

ethyl acetate extract against the gram negative bacteria could be ascribed to the presence of 

an outer membrane that possess hydrophilic polysaccharides chains and forms an additional 

barrier for extract as well as antibiotics.
[22,25] 

 

The MIC and MBC varied among the tested isolates against S. aureus ATCC and MRSA. 

The lowest MIC values were ranging from 0.165-0.33 mg/ml. These results were similar with 

the report of Sibanda et al.,
[43]

 Joseph Selvin et al.,
[38]

 has reported the MIC of Streptomyces 
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sp.BTL7-ECP for M. luteus was 44 μg protein/ml and the MBC was 88 μg protein/ml. The 

MIC and the MBC of BTL7-ECP for P. aeruginosa was determined as 704 and 1408 μg 

protein/ml. Therefore, crude extracts could be a potent source for antibiotic production, 

which leads to the development of novel drugs for the treatment of infectious diseases. 

 

CONCLUSION 

The study was successful in the isolation of marine actinomycetes from sediments collected 

at different shores in chennai. The isolate ACT 1 was identified as a species of the genus 

Streptomyces sp. based on microscopic, cultural and biochemical characterization. However, 

the fractionated extract (ethyl acetate, ethanolic, acetone and hexane fraction), especially 

ethyl acetate fraction, showed varied biological activities such as antimicrobial activity and 

enzyme production. The extract was found to contain bioactive principles which are to be 

separated and subjected for TLC. The actinomycete isolate Streptomyces sp. can be a 

potential candidate for the development of therapeutic agents. Further studies on 

characterization of the isolate and the purified bioactive components in the solvent extract are 

under progress. 
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