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 

Abstract: The marine environment is a rich resource for 

isolating exploited microorganisms. In recent years, antibiotics 

have become important in this study of new antibiotics that show 

antiviral, anticoagulant and cardiac properties. Soil samples were 

collected from different area and isolated the bacterial colonies 

were separately streaking in agar plates (KP1, KP3, KP6, KP7 and 

KP9). The bacteria were done by morphology characteristic after 

that bacterial crude extract was taken separately. The crude 

extract was used in antibacterial activity against human 

pathogenic bacteria. There KP 7 and KP 9 havethe highest activity 

in B. subtilis and S. pyogenes rest of the samples also had activity 

comparing to these samples (KP 7 and KP 9) is highest zone 

inhibition developing. The marine sediment having so many 

microbes and secondary metabolites, therefore,the most useful 

drug development.. 

 

Keywords : Antibacterial activity, Marine, crude extract, Soil 

sample, Bacteria.  

I. INTRODUCTION 

The sea contains 70% earth and 80% plant and animal tissues. 

There are many structurally unique metabolites in the oceans, 

other resources in life and dead forms. About 10,000 

metabolites were isolated from various marine organisms. Of 

these, 37% were isolated from sponges, 21% were 

co-accelerated, 18% were from microorganisms, 9% from 

algae, 6% from croutons, 5% from mollusks, 2% from 

mollusks and 1% from bryozoans [17]. 

The marine environment is a rich resource for isolating 

exploited microorganisms. In recent years, antibiotics have 

become important in the study of new antibiotics that show 

antiviral, anticoagulant and cardiac properties. These active 

compounds can act as typical systems for the discovery of 

new drugs. Many organisms have developed complex 

mechanisms of adaptation and self-protection for survival, 

often associated with the production of structurally bioactive 

compounds that are structurally distinct. Marine bacteria 

produce broad-spectrum antibiotics and a variety of toxins 

such as tetrodotoxin, Cytoxan toxins, iguanian toxins and 

brevotoxin, which are useful in neurophysiological and 

neuropsychological studies. The production of antimicrobial  
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compounds appear to be common in most bacteria. 

Antimicrobials are substances that kill or inhibit the growth of 

microorganisms such as bacteria, fungi or viruses. The 

discovery of antibiotics revolutionized the world of medicine. 

The low detection rate of new drugs from fixed land-based 

sources encouraged the evaluation of new sources of 

chemically different target compounds [19]. 

The discovery of antibiotics over 8 decades in the past 

revolutionized the treatment of infections, once turning lethal 

diseases into workable fitness issues [4]. The availability of 

effective antibiotics has revolutionized public health and is 

accountable for allowing endless advances in medical care; 

This has been better by powerful antibiotic healing 

procedures, which have created a crisis in which many 

antibiotics are not powerful in opposition to minor infections. 

These infections often lead to an boom in the wide variety of 

hospitalizations, more remedy failures and persevered 

resistance to pathogens [24]. From the Eighties to the early 

2000s, there has been a ninety% lower in the approval of 

recent antibiotics. Due to scientific, regulatory and financial 

constraints, many organizations have shied far from drug 

development, showing that antibiotic development is much 

less appealing than fantastically value-effective healing 

regions [16]. Microbes preserve to withstand; the antibiotic 

tax maintains to say no and most of the people of the general 

public remains blind to this critical situation. This has caused 

the cutting-edge situation in which infectious illnesses kill 

almost 13 million human beings worldwide, yearly, which 

continues to increase and make a contribution to resistance 

genes. 

Nature has been a supply of scientific elements for heaps of 

years. An astonishing quantity of cutting-edge medicine has 

been remoted from microorganisms, primarily based on their 

use in conventional medication. In the final century, 

microorganisms have played an more and more critical 

position inside the manufacturing of antibiotics and different 

drugs [11]. The significance of bacterial and terrestrial fungi 

as sources of incredible biologically energetic metabolites has 

been round for over half a century. As a end result, the most 

important a hundred and twenty drugs (penicillin, 

cyclosporine A, adriamycin, and so on.) are derived from 

terrestrial microorganisms today [1]. 

A new study focuses on marine microorganisms with great 

interest [10]. At first glance, the expected enormous 

biodiversity of marine microbes may be of interest to the 

study [18]. Although marine microorganisms are not well 

defined in terms of classification, global studies indicate that 

the richness of microbial diversity in global oceans is a 

promising limit to the discovery of new drugs [2].  
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The marine bacterial metabolites has having antibacterial 

resistant against human pathogen bacteria. 

II. MATERIALS AND METHODS 

A.  Study area and Soil collection 

The samples had been accrued from Cuddalore District, 

Tamil Nadu. In this location, the soil consists of sediments 

together with alluvium, laterites, brown sands, and so forth. 

Hydromorphic saline soils arealso observed within the 

regions and predominantly, gentle varieties of soil. 

The soil samples were collected from 6 different locations 

(Kodiyampalayam, Puthukuppam, MGR thittu, 

Parangipettai,Puthupettai, and Velingarayanpettai) in differ 

field at Cuddalore District, Tamil Nadu, India.The samples 

had been interior deep 5–15 cm and approximately 10 to 30 g 

of the soil changed into amassed in a sterile tube and 

transported into a laboratory and stored at 4 oC. 

B. Isolation of soil bacteria 

Soil micro organism have isolated by means of the usual serial 

dilution plate method. At 1 g of every soil pattern became 

weighed and soaked in10 ml of sterile physiological saline. 

The samples had been then serially diluted. Out of the 4 

dilutions, 0.1 ml from each dilution (one zero one,102, 103 

and 104) of every sample were used to prepare nutrient agar 

unfold plates. The plates were incubated temperature at 37 oC 

for twenty-four to 48hours to find out a bacterial colony. The 

colonies which showed special morphology have been picked 

up and streaked on nutrient agar plates in part so that you can 

obtain pure isolated colonies. The pure subculture was saved 

at four℃ for subsequent studies. 

C. Identification of isolated bacteria 

Morphological characterizations of the remoted micro 

organism have been performed using Gram’s Staining 

technique and Biochemical exams. 24 hours of old nutrient 

broth cultures of every isolate.. 

D. Antibacterial Activity 

The micro organism which showed high-quality effects in 

number one screening, decided on for secondary screening by 

way of the disc diffusion technique. In this approach, to start 

with, all the 6 check pathogens had been swabbed separately 

on to 6 exceptional Muller Hinton Agar plates the usage of a 

sterile cotton swab. Immediately after swabbing, the disc 

became assembled for plates the disc changed into loaded 

with 20 µl metabolite of the bacterium. The antibiotic disc 

Erythromycin 20 µl turned into used as a positive control. 

After 24 h of incubation, the plates had been checked for the 

presence of the region of inhibition. The duration of zones 

produced via both the micro organism and the antibiotic disc 

have been measured as it should be the usage of antimicrobial 

interest measuring scale. 

E. Determination of Minimum Inhibitory Concentration 

(MIC) 

MIC became determined in bacterial metabolites showing 

antimicrobial activity with the aid of with minor adjustments. 

Briefly, a hundred µl Muller-Hinton broth (Hi media) and 

numerous focused bacterial metabolites have been organized 

and transferred to 90 well plate to obtain dilutions of the 

active extract from 1.0 to one hundred twenty mg/ml. Then, 

10 µl of the take a look at organisms had been introduced to 

the new tradition (final concentration of 1 x 106 CFU / ml). 

The plates have been incubated for 24 h at 37 ° C. The 

microbeswas described as the bottom attention of the extract 

to manipulate the visible growth of the tested organisms.. 

F. Determination of Minimum Bactericidal 

Concentration (MBC)  

To determine the MBC, Muller Hinton agar plates in 90 

properly confirmed no sizable boom; The plates were 

incubated for 24 h at 37 ° C. MBC become defined as the 

lowest extraction awareness that did no longer show bacterial 

increase. White methanol and tetracycline (Hi media) have 

been used as a fine manipulate. Once MBC turned into, 

subtype activity in bacterial boom changed into decided. For 

this motive, the concentrations of seventy five, 50 and 25% 

MBC in 96 nicely plates had been tested, and the number of 

microbial cells changed into carried out using the plate 

counting approach as described above. 

III. RESULTS  

A. Collection of soil samples 

The soil samples were collected from the different area for 

Cuddalore District, Tamil Nadu. That area showed in (Table 

I). 

Table-I: Isolation of Bacteria from a marine soil sample 

S. 

No 
Places 

Number of 

isolates 

(CFU/g) 

Code for 

different 

isolates 

1 Kodiyampalayam 5 
KP, KP3, KP6, 

KP7, KP9 

2 Puthukuppam 2 PK1,PK7 

3 MGR thittu 3 MT3,MT5,MT8 

4 Parangipettai 3 PP1,PP2, PP3 

5 Puthupettai 4 
PT1,PT2, PT6, 

PT8 

6 Velingarayanpettai 2 VP1,VP2 

The soil samples after collecting were used in the spread 

method and were done by Nutrient agar plates. After that 

sample was developed by the bacterial colony. The colony 

more than grow in (KP1, KP3, KP6, KP7 and KP9) samples 

compared to other samples. That samples have taken to 

further activity. 

B. Isolation and maintenance of microbial isolates 

The colony-forming devices (CFU) of each soil sample 

became numerous. The appropriate dilution became selected 

based totally on the plate having the countable variety of 

colonies. The maximum quantity of CFU became recorded in 

a soil pattern (Kodiyampalayam) and the minimal number of 

CFU was noticed in a soil sample 

(Puthukuppam&Velingarayanpettai). Out of 6 soil samples 

screened five bacterial samples (KP1, KP3, KP6, KP7 and 

KP9) showed the antagonistic property at dilutions either104 

or one zero five. KP7 possessed 3 colonies with hostile 

activity. Followed by using KP9, which had  colonies. The 

rest of the 3 samples i.E. Pattern KP1, KP3 and KP6 had 

single colonies displaying antagonism (Table 2).  
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Hence, these 5 (KP1, KP3, KP6, KP7 and KP9) adversarial 

bacteria have been decided on for similarly screening. 

Table- II: Antagonistic activity of isolate bacterial 

samples 

No.sample Code of bacteria antagonistic activity 

1 KP 1 + 

2 KP 3 + 

3 KP 6 + 

4 KP 7 +++ 

5 KP 9 ++ 

(+) Minimum activity, (++) Mordent activity, (+++) 

Maximum activity 

C. Morphological characterization 

Morphological characterization of the microbial isolates 

wasdone by way of Grams staining which found out all of the 

5 microbial isolateswere gram-fine. Among them, the unique 

gram-positive bacterialike Rod, long-chain Cocc  and cocci 

have been discovered (Table III). 

Table-III: Morphological characterization of isolate 

Bacteria 

Biochemica

l test 
KP-1 KP-3 

 

KP-6 KP-7 KP-9 

Indole - - - - - 

Methyl Red - + + - - 

VP - - - - - 

Citrate + + + + + 

Triple Sugar 

iron Alkalin

e bud 

& slant 

Acid 

bud 

Alkalin

e slant 

 

Acid 

bud 

&slant 

Acid 

bud 

Alkalin

e slant 

Acid 

bud 

Alkalin

e slant 

Catalase - + + - + 

Oxidase + + + - + 

Morphological characteristics (Gram Staining) 

Colony 

colour 
Pale 

Yellow 
White 

 

White White Yellow 

Cell 

morphology 
Rod-sh

aped 

Cocci 

shaped 

 

Rod-s

haped 

Rod-sh

aped 

Rod-sh

aped 

Forming Chain Cluster Chain Chain Chain 

D. Antibacterial Activity 

The antibacterial interest utilized in remoted samples of 

unknown bacterial supernatant decided on by way of the 

maximum potential isolates KP 1,KP three,KP 6,KP 7 and KP 

9 having full-size antibacterial hobby in opposition to 6 check 

human pathogens viz., 3 Gram-tremendous bacteria S. 

Aureus, B. Subtilis, S. Pyogenes and three Gram-terrible 

micro organism   E. Coli, K. Pneumoniae, P. Aeruginosa. 

(Table four). Both the isolates showed positive consequences 

for B. Subtilis. And S. Aureus. The isolate KP 7 showed 17 

mm and KP nine showed an 18 mm sector of inhibition 

respectively in opposition to B. Subtilis. The area of 

inhibition of antibiotic disc ER20 (Erythromycin) was27 mm 

towards B. Subtilis. Similarly,sixteen mm and 17 mm sector 

of inhibition was producedby isolate KP 7 &KP 9 

respectively in opposition to S. Pyogenes. While the same old 

disc produced a quarter of inhibition was25 mm. During the 

screening in opposition to each the isolates KP 7 and KP 

9reduced expanded zones of inhibition than the sector 

produced by means of popular disc Erythromycin. The region 

of inhibition produced by means of the isolate turned into 

greater towards B. Subtilis when as compared with S. 

Pyogenes. The antibacterial activity result was showed with 

the aid of Table 5. (fig 1) 

Table-IV: Human pathogenic bacteria 

S.no Gram-positive 

bacteria 

Gram-negative 

bacteria 

1 Staphylococcus 

aureus 

Escherichia coli 

2 Streptococcus 

pyogenes 

Klebsiella 

pneumoniae 

3 Bacillus subtilis Pseudomonas 

aeruginosa 

Table-V: Antibacterial activity of the isolated bacterial 

crude extract 

 

(-) No activity, standard – Erythromycin 

The bacterial crude extract was performed in the antibacterial 

activity they more inhibition showed by Bacillus subtilisthey 

followed by Streptococcus pyogenesto the bacteria has the 

highest zone formed. 

 
Pseudomonasaeruginosa 

 
Klebsiellapneumoniae 

 
Streptococcuspyogenes 

 
Bacillus subtilis 
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Staphylococcusaureus 

 

 
Escherichiacoli 

Fig 1: Antibacterial activity of the isolated bacterial crude 

extract 

E. Determination of Minimum Inhibitory Concentration 

(MIC) 

The Minimum inhibitory concentration (MIC) value of the 

marine bacterial extracts (KP1, KP3, KP6, KP7 & KP9) 

tested against clinical pathogens were ranged between 0.5 

μg/ml to 120μg/ml and the results were shown in Table - 6. 

The lowest minimum inhibitory concentration (MIC) (32 

μg/ml) was recorded in ethanol crude extract against 6 test 

human pathogens viz., three Gram-positive bacteria S. 

aureus, B. subtilis, S. pyogenes and three Gram-negative 

bacteria   E. coli, K. pneumoniae, P. aeruginosa. 

Tabl-VI:  Minimum Inhibition Concentration of isolated 

bacteria 

 

The lowest activity of minimum inhibition concentration was 

recorded in KP 7 and KP 9 they are the lowest concentration 

of against human pathogens. 

F. Determination of Minimum Bactericidal 

Concentration (MBC) 

MBC test become another next take a look at that changed 

into needed to be accomplished as well. MBC take a look at 

determined the energy of ability solutions as the antibacterial 

agent. The awareness that used for the MBC test was 3.5 % 

v/v because it confirmed the least B. Subtilis boom within the 

MIC check. The result proved that the attention of three.Five 

% v/v bacterial metabolites absolutely killed due to the fact 

the end result of the streak plate showed no growth of B. 

Subtilis. Therefore, a solution that carries 3.Five % v/v of 

sweet basil leaves crucial oil can be classified as bactericidal 

awareness. (Table VII). 

 

 

 

Table-VII: Minimum Bactericidal Concentration of 

isolated bacteria 

 

IV. DISCUSSIONS 

Purpose of the examine become to isolate 

antibiotic-generating microorganisms from the marine soil 

samples of the Kodiyampalayam coastal place, Tamil Nadu. 

Marine sediment has been decided on for sampling when you 

consider that microbial community exceeds in soil than 

another environment. Soil microorganisms show off high 

ranges of antibacterial hobby [7]. Many researchers have 

selected soil to isolate new antibiotics because they are the 

source of antibiotic-generating micro organism, such as 

actinomycetes [14,21,29]. It has additionally been found out 

that soil diversity leads to a extensive variety of ecological 

shops and, therefore, the variety of soil microbes. This result 

is related to our sampling approach in which the gathered 

samples are organized from one of a kind locations and 

special cultivars. Random sampling described by means of 

[27] is a conventional approach of sample collection; This 

method turned into supported within the gift have a look at. 

Morphological characterization became developed the use of 

the Gram gradation technique, a traditional characterization 

method followed with the aid of many scientists [8,14,15]. 

Gram deposition shows that each one bacterial isolates are 

Gram-superb. These consequences have been corroborated 

with the results of Vadevar and Patil [26], which preferred 

maximum of the soil isolates. 

The isolation of the antibiotic changed into investigated using 

a number one experiment, observed by a secondary test (order 

in an office with agar). This is constant with a number of the 

sooner practices that used the identical techniques to examine 

isolation. [20,21,25]. Bacterial subculture filtrate was used 

inside the agar desk diffusion approach for secondary 

screening. Every desk has loaded within the supernatant of 

bacterial samples. The samples were loaded by the sterile 

table in 20µl of every table. 

.The antibacterial activity of the isolates KP1, KP3, KP6, 

KP7 and KP9 was done against the following human 

pathogens, they are three Gram-positive bacteria S. aureus, B. 

subtilis, S. pyogenes and three Gram-negative bacteria   E. 

coli, K. pneumoniae, P. aeruginosa. The maximum zone of 

inhibition was shown by both the isolates KP7 and KP9 

against S. aureus. These findings are supported by Saadoun, 

Kraybay, 2003. Who stated that soil isolates showed the 

maximum inhibition zone for bacteria. Similarly, [21]  
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The isolation showed the maximum inhibition zone of 

Staphylococcus aureus. But unlike the above results, the 

maximum inhibition zone was developed at concentrations of 

12.5 mg/ml (minimum inhibition of concentration) K. 

pneumonia, followed by S. aureus P. aeruginosa and then E. 

coli. 

V. CONCLUSION 

Some of the microbe’s metabolites evaluated in nowadays 

research had potential antibacterial activities against human 

pathogenic bacteria. The marine bacterial metabolites which 

can be an alternative to control by developing microbes of 

pathogens that can be used as a model to the new drugs.  
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