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Introduction 
 

More than 70% of the earth’s surface is 

covered by oceans and the microorganisms 

growing in marine environments are 

metabolically and physiologically diverse 

from terrestrial organisms (Takizawa et al., 

1993). Microorganisms are a rich source of 

structurally unique bioactive substances. 

Since the 1940s, over 30,000 natural 

products have been discovered from  

 

 

 

 

 

 

 

 

 

microorganisms, more than 10,000 of which 

are biologically active (Fenical, 2006). 

Microorganisms have a high ratio of surface 

area to volume, facilitating the rapid uptake 

of nutrients required to support high rates of 

metabolism and biosynthesis.  

 

Actinomycetes are gram positive bacteria, 

with a high guanine (G) plus cytosine (C) 

ratio in their DNA (>55mol %), which are 

phylogenetically related from the evidence 
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More than 70% of the earth’s surface is covered by oceans and the microorganisms 

growing in marine environments are metabolically and physiologically diverse 

from terrestrial organisms. Microorganisms are a rich source of structurally unique 
bioactive substances. Since the 1940s, over 30,000 natural products have been 

discovered from microorganisms, more than 10,000 of which are biologically 

active. Recently, the rare of discovery of new compounds existing from terrestrial 
sources has decreased, while the rate of re-isolation of known compounds has 

increased. Moreover, the rise in the number of drug resistant pathogens and the 

limited success of strategies such as combinational chemistry providing new agents 
indicate an uncertain forecast for future antimicrobial therapy. Keeping these points 

in view, the present study has been undertaken to isolate and screen the larvicidal 

compounds producing marine Actinomycetes from salt pan region of Tuticorin. 

The South east coast of India and also an attempt has been made to characterize the 
different isolates by analyzing biochemical and larvicidal spectrum of marine 

Actinomycetes. 
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of 16S ribosomal cataloguing and DNA: 

rRNA pairing studies. The name 

“Actinomycetes” was derived from Greek 

“atkis” (a ray) and “mykes” (fungus), and 

has features of both Bacteria and fungi (Das 

et al., 2008). Actinomycetes are soil 

organisms which have characteristics 

common to bacteria and fungi and yet 

possess sufficient distinctive features to 

delimit them into a distinct category. 

Actinomycetes population considered as one 

of the major group of soil population ,but 

after that it is being isolated from a diverse 

range of marine samples, including 

sediments obtained from deep-sea, even 

from greatest depth- Mariana Trench 

(Pathom-aree et al., 2006), and also in the 

vicinity of hydrothermal vents.  

 

Actinomycetes have been isolated from 

different niches of the marine realm, such as 

mangroves and the deep sea. Earlier it was 

believed that marine actinomycetes were of 

terrestrial origin, however later it has 

become apparent that many are indigenous 

components of the marine world. Although 

the exploitation of marine actinomycetes as 

a source for novel secondary metabolites is 

in its infancy, the discovery rate of novel 

secondary metabolites from marine 

actinomycetes has recently surpassed that of 

their terrestrial counterparts, as evident by 

the isolation of many different diverse 

structures in the past few years. Some 

examples of particular interest are 

abyssomicin C, diazepinomicin and 

salinosporamides.  
 

The potential for the isolation of novel 

secondary metabolites from marine 

actinomycetes relies on the ability to isolate 

novel actinomycetes from marine 

environments. Among microorganism, 

actinomycetes are one of the most attractive 

sources of antibiotics and other biologically 

active substance of high commercial value 

which from Streptomyces spp. Most of the 

known antibiotics from some species 

belonging to actinomycetes and many of 

them were isolated from genus Streptomyces 

for example 4-methyl aeruginoic was 

isolated from Streptomyces sp. Cineromycin 

and musains were isolated from 

S.griseoviridis, Nothramicin was isolated 

from Nocardiasp (Acebal et al., 1998). 

Recently, the rare of discovery of new 

compounds existing from terrestrial sources 

has decreased, while the rate of re-isolation 

of known compounds has increased. 

Moreover, the rise in the number of drug 

resistant pathogens and the limited success 

of strategies such as combinational 

chemistry providing new agents indicate an 

uncertain forecast for future antimicrobial 

therapy. The role of rare actinomycetes as 

active molecules source become apparent as 

these organism provided about 25% of the 

antibiotics of actinomycetes origin reported 

during 1975 to 1980.  

 

Rare actinomycetes (non – Streptomycetes) 

have usually been regarded as strains of 

actinomycetes whose frequency is lower 

than that of Streptomycetes strains. 

Actinomycetes have provided many 

important bioactive compounds of high 

commercial value and continue to be 

routinely screened for new bioactive 

substances. These searches have been 

remarkably successful and approximately 

two-thirds of naturally occurring antibiotics, 

including many of medical importance, have 

been isolated from actinomycetes. Intensive 

screening program carried out over the past 

several decades resulted in the production of 

actinomycetes which are more abundant in 

terrestrial soils than in marine sediments 

showing varying degrees of salt tolerance 

and produce spores that are undoubtedly 

washed in large numbers from shore into the 

sea.  

Actinomycetes are one of the most 

important groups of secondary metabolite 
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producers. Among various genera of 

actinomycetes, Streptomyces, 

Saccharopolyspora, Amycolatopsis, 

Micromonospora and Actinoplanes are the 

major producers of commercially important 

biomolecules. The secondary metabolites 

produced by actinomycetes have a broad 

spectrum of biological activities; e.g. 

antibacterial (streptomycin, tetracycline, 

chloramphenicol), antifungal (nystatin), 

antiviral (tunicamycin), antiparasitic 

(avermectin).  

 

Today, an amazing amount of progress has 

been made in the control of plant diseases, 

but there is still much more for 

improvement. So, biological control of plant 

diseases is slow, gives few quick profits, 

long lasting, inexpensive and harmless to 

life. The marine soil of Tamil Nadu 

especially salt pan region of Tuticorin, 

South east coast of India has rich sources of 

potential microbial diversity. Nevertheless, 

they have not extensively explored for the 

registration of novel marine actinomycetes.  

 

Keeping these points in view, the present 

study has been undertaken to isolate and 

screen the larvicidal compounds producing 

marine actinomycetes from salt pan region 

of Tuticorin. The South east coast of India 

and also an attempt has been made to 

characterize the different isolates by 

analyzing biochemical and larvicidal 

spectrum of marine actinomycetes. 

 

Material and methods  

 

Isolation and Identification of Marine 

actinomycetes from Salt pan Soil Sample  

 

The first stage in the screening of 

microorganisms for not only antimicrobial 

metabolites but for any useful secondary 

metabolites is their isolation. In the present 

study, soil samples collected from salt pan 

region of south east coast of Tamilnadu 

were used to isolate marine actinomycetes. 

The samples were collected from top 4 cm 

soil profile. Soil sample (approx. 500g) was 

collected by using clean, dry and sterile 

polythene bags. The site selection was done 

by taking care of the point where widely 

varying characteristics as possible with 

regard to the organic matter, moisture 

content and particle size and color of soil 

and to avoid contamination as far as 

possible. 

 

Identification of Marine Actinomycetes 

 

Phenotypic characterizations  

 

The classification of actinomycete was 

originally based largely upon the 

morphological observations. Several of the 

media suggested for the International 

Streptomyces Project have proven to be 

useful in our hands for the characterization 

of strains accessioned into the ARS 

Actinomycetales Culture Collection. It 

includes some basic tests. Aerial mass color, 

Reverse side pigment, Melanoid pigments 

spore chain morphology has been observed. 

The isolates were streaked over the plates 

containing International Streptomyces 

Project Medium 2 (ISP2). After incubation 

for 7-14 days, the colonies were observed 

for their pigment production. Growth 

characterizations were observed using 

different types of media such as Nutrient 

medium, Iron agar, ISP4andOat meal agar. 

 

Microscopic observation  

 

Slide culture technique (Spore chain 

morphology)  
 

The sterilized cover slips were carefully 

inserted at an angle of about 45 degree into 

solidified starch casein nitrate agar medium, 

until about half of the cover slip was buried 



Int.J.Curr.Microbiol.App.Sci (2015) 4(2): 972-980 

 

 

975 

in the agar medium. The isolates were 

inoculated along the line where the medium 

meets the upper surface of the cover slip. 

After incubation for 7 – 10 days, the cover 

slips was carefully removed and placed 

downwards on the slide and directly 

examined under the oil immersion 

(Williams, 1993). Purified isolates of marine 

actinomycetes were identified by comparing 

their morphological characteristics were 

described and MTCC Actinomycetes 

Manual (IMTEC, Chandigrah). 

 

Mosquito larvicidal activity of marine 

actinomycetes metabolites 

 

The marine actinomycete isolates obtained 

and formed the source for the present 

screening programme for mosquito 

larvicidal secondary metabolites. Marine 

actinomycetes secondary metabolites were 

obtained from the isolates and evaluated for 

their activity against the mosquito larvae. 

 

Cultivation of actinomycetes 

 

The organisms were individually grown in 

500ml Erlenmeyer flasks containing 100 ml 

of ISP2 liquid medium, by inoculating 

loopful of culture from slant cultures. The 

Erlenmeyer flasks were allowed on a rotary 

shaker at 250 rpm and 280 +2 0 C for 7-21 

days. 

 

Harvesting of metabolites 

 

The selected marine actinomycetes isolates 

were inoculated into a 500 ml conical flask 

containing 200 ml of starch casein liquid 

medium and shaken with 28 ± 2°C at 200 

rpm for seven days. The pH was adjusted to 

7.0 using 0.0lN NaOH or HC1. Ethyl acetate 

was added to the filtrate in the radio of 1:1 

(v/v) and shaken vigorously for 1 hr for 

complete extraction. The ethyl acetate phase 

contain larvicidal substance was separated 

from the aqueous phase. It was evaporated 

to dryness in water bath. The cell free 

culture filtrates were used for larvicidal 

activity. The metabolites were evaluated for 

larvicidal activity against 

Culexquinquefasciatus, Aedesaegyptiand 

Anopheles stephensirespectively. 

 

Screening of larvicidal activity in Marine 

actinomycetes 

 

Bioassay for the larvicidal activity was 

carried out using WHO (1996b) procedure 

with slight modifications. Six early second 

larvae of each three species were introduced 

in 250ml beaker containing 53 ml of 10-

times diluted (100μl/ml) culture filtrate 

extract. Sterile distilled water (SDW) was 

used for making dilutions or solutions. A 

control was prepared by the addition of 

acetone to water. The beaker were held at 28 

0 C + 2 0 C and the larvae were fed with a 

pinch of sterilized yeast powder and dog 

biscuit (1:1). Mortality was recorded after 

24, 36, up to 48 hours and the larvicidal 

activity was observed for over 30 minutes 

and death of the larvae was conformed the 

larvicidal activity. Dead larvae were 

identified when they failed to move after 

probing with a needle. The experiments 

were replicated three times and conducted 

under laboratory conditions at 25–30°C and 

80–90% relative humidity. The percentage 

mortality was calculated by using the 

formula (1), and corrections for mortality 

when necessary were done using Abbot's 

formula (2). 

 

Larvicidal effect of Marine actinomycetes 

on vector Mosquitoes 

 

The potent larvicidal actinomycetes were 

selected for further study. The different 

concentration of marine actinomycetes 

culture filtrate (2%) was taken 500ml beaker 

with 100ml of tap water. Mosquito (25 
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numbers) larvae were inoculated and 

incubated for 48 hours. The control was 

maintained free from marine actinomycetes 

culture filtrate. Every two hours larvicidal 

activity was observed and its percentage of 

larvicidal activity calculated and recorded. 

 

Results and Discussion 
 

Effects of temperature on hatchability of 

egg rafts  

 

Egg rafts of Aedesaegyptiwere studied for 

the effects of temperature on their 

hatchability. It was observed that at low 

temperature the egg rafts can be stored for 

longer period without losing their viability. 
 

Effects of temperature on larvae  
 

Larvae of Cule xquinquefasciatus and 

Anopheles stephensi were studied for the 

effects of temperature on their tolerance. It 

was observed that room temperature the 

larvae can be stored for longer period 

without mortality. In under direct sun light 

the larvae can‟t be stored for more than 

three hours.  

 

Salinity and pH tolerance of mosquito 

larvae  

 

Culex quinquefasciatus and Anopheles 

stephensi larvae were observed to breed in 

natural habitats, where high salinity and low 

pH were observed. For the successful 

control of vector mosquito larvae, it is a 

need to study the salinity and pH tolerance 

of our desirable vector samples. The study 

revealed that the larvae are more tolerant.  

 

Effects of solar UV-radiation on mosquito 

larvae  

 

Second instar of each three species was 

exposed to solar UV radition at different 

duration. Immediately mortality of the 

larvae was observed when the larvae were 

exposed for a longer duration. Mortality 

within 24 hours was observed even at short 

duration of 30 minute exposure and 

maximum mortality was observed at the 6th 

hour of UV exposure. 

 

Screening of larvicidal activity in marine 

actinomycetes 

 

Of the 15 screened isolates of 

actinomycetes, 5 isolates showed the 

antilarval activity against 3 kinds of 

mosquito genera Culex quinquefasciatus, 

Aedes aegypti and Anopheles stephensi (Fig 

14). Among the 5 isolates, only 3 isolates 

had the potentially to inhibit (66.6%) the 

growth of mosquito larv ae. ISO7 and ISO11 

had the potential capable to inhibit the 

growth of the Culex quinquefasciatus, Aedes 

aegypti and Anopheles stephensi larvae. 

ISO2 showed the least capable to inhibition 

(33.3%) of the mosquito growth. 

 

The diversity of marine antinomy cites has 

been of extraordinary significance in several 

areas of science & Medicines.  The diversity 

rates of discover of larval drugs from 

established terrestrial sources have 

motivated the revaluation of new sources of 

chemically diverse bioactive compounds. 

Actinomycetes from marine samples have 

already undergone screening for novel 

metabolites and there is evidence those 

Actinomycetes usually make up only small 

portion of the bacterial flora of  marine 

habitats, with absolute numbers of 

Actinomycetes much lower than in 

terrestrial habitat. 

 

The secondary metabolites produced by 

halophilic microorganism have higher 

therapeutic potential.  With less toxicity 

when was for mosquito borne disease 

currently represent a greater health problem 

in tropical and subtropical countries. No 
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parts of the world is extracellular secondary 

metabolites from Actinomycetes were 

screened form larvicidal activity against 

Culex, Anopheles and Aedes.  

 

The total of 15 marine Actinomycetes with 

distinct characteristics were isolated from 

south east coast of Tamil Nadu.  The study 

area was selected as Mullakadu saltpan 

which is situated tuticorin coast region of 

Tamil Nadu.  In present study secondary 

metabolites form 5 isolated of 

Actinomycetes were screened form 

mosquito larvicidal activity against C  

quinqnefacinatus, A. stephenx and A. 

aegypti.  The secondary metabolites from 5 

Actinomycetes were larvicidal among the 

Actinomycetes isolates, the isolates name 

ISOT, ISOLL and ISO14. 

 

 

Table: 1 Screening of larvicidal activity of marine actinomycetes  

bioactive compounds against Anopheles stephensi 
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