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Abstract 

The purpose of the study was to resolve the crucial requirement to discover new antibiotics in recent Era because increase in toxicity by various 

Antagonistic bacterial and fungal species. Antibiotics produce from natural sources like soil. As soil contains different macroscopic as well as 

microscopic species, some microscopic species helps in producing antibiotics cross-streak method where used to check antagonistic activity of 

isolated actinomycetes against test organism. On the other hand, Solid-state fermentation and crude extraction where used for the production of 

antibiotics from isolates. As present investigation soil sample has been collected from different niches near NCR. The preliminary screening bacterial 

isolates were identified as Pseudomonas fluorescence, Streptomyces griseus, Bacillus anthracis, Bacillus subtilis, activity against gram positive and 

gram negative bacteria for Aspergillus niger, Penicillium griseofulvin from the soil sample. As antimicrobial resistance (AMR) hikes more attention 

as biggest hazardous to prevention and treatment of an increasing number of infections. 
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1.INTRODUCTION 

Identification of such microorganisms raises a possibility of finding noble antibiotics with a potential clinical use [1]. Antibiotics are a 

natural substance of biological synthetic or semi-synthetic origin [2]. In 1928, the term antibiotics arose as antibiosis in French 

microbiological literature perhaps as later in 1942 the term antibiotics was introduced by Waksman. The most important antibiotics includes 

aminoglycosides, penicillin, Macrolides, Glycopeptides,Cephalosporins, and Tetracyclines [3]. According to the international centre of 

information on antibiotics, 338 species of fungi are able to produce antibiotics and these fungi compete against different other microbes and 

may include antimicrobial production [4]. 

As microbial population in soil depends upon various factors includes pH, temperature,Salt, Concentration, carbon source etc. while 

growing in soil microorganism compete with each other for growth advantage and evolve a mechanism to win other organism [5]. Each year 

nearly 500 antibiotics were found inwhich 60% of antibiotics are obtained from the soil. A Teaspoon of soil contains 10millions to 1billions 

bacteria active in each bit of the soil. Most of the antibiotics producers used today are the soil microbes. Bacterial pathogens (e.g., 

Staphylococcus aureus, Mycobacterium tuberculosisetc.) have been reported to frequently acquire resistance to antibiotics, exhibit multi-

drug resistance in bacteria that has raised a serious concern among scientific community. Highlight a greater need to find more antibiotics as 

well as alternative antimicrobial substance [6]
.
 

The ability of actinomycetes to produce a variety of bio active substance has been known for long time and being utilize in research 

andsynthesize bio active compounds in numerous academic and industrial laboratories. These studies have tremendous impact on 

application against many human infections [7]. 

 Actinomycetes are gram-positive,Saprophytic, Filamentous bacteria [1], with high guanine+ cytosine content of over 55% [8] that are 

responsible for the production of over 20,000 natural products extensively used in pharmaceutical and Agrochemical industry [9]. The 

impervious problem demands to reach new antibacterial agents effective against resistance pathogenic bacteria. So we need to screen more 

and more Actinomycetes from different niches for antimicrobial activity in the hope of getting some new actinomycetes strains that produce 

antibiotics which have not been discovered yet and are active against drug resistance. Actinobacterial strains mainly derive from soil [10] 

but they also abundantly present in seas and oceans [11] whereas, extreme habitats such as caves [12], deserts [13] or Antarctica 

ecosystemsdesignated as precious source of actinomycetes producing novel metabolites of pharmacological importance [14]. Genome 

sequencing can also be applied to detect the genes responsible for production of secondary metabolites besides those that were isolated 
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under standard cultivation conditions [15]. There, many methods have been developed to activate the antibacterial secondary metabolism, 

posses combined cultures and use of goadsporins [16]. An operative action in development of strains with enhanced secondary metabolism 

was established with the recent advancement of whole-genome sequencing, systems biology and genetic engineering.  However, the "-

omics" technologies (genomics, transcriptomics, proteomics and metabolomics) together with bio informatics are especially useful tools in 

the saturated huge production of actinomycetes secondary metabolites.  Metabolic engineering of actinomycetes as several novel in silico 

methods to automate the scanning of secondary metabolism in bacterial genome (e.g., antibiotics & secondary metabolite Analysis Shell, 

anti Smash) had been introduced [17]. 

Natural products play a predominant role in the development of new therapeutic agents [18]. Actinobacteria designated the protruding group 

of microorganism, which produce plant based compounds. Majority of these molecules emerged from Streptomyces genus [19]. 

 

 

 

 

 

 

 

 

The marine environment has been traditionally another source of new Actinomycetes. Their isolation programs have ensured a continued 

discovery of new strains that produce new compounds or new analogs with biological activity. 

Here, the secondary metabolites of Actinobacteria, which excluded antibacterial, Antifungal, Antiviral properties which plays a vital role in 

living niches. 

2.Antibacterial activity  

In the recent Era, Antibiotics confrontation of microorganism is one of the biggest ultimatum to universal health, dietary needs 

&development.  

 

2.1 Spirotetronate compounds  

Among novel molecules that were reported since 2011 is maklamicin, a new spirotetronate- class polyketide. It is a poly cyclic compound 

from the culture extract of endophytic Micromonospora sp. Maklamicin showed potent antimicrobial activities against gram- positive 

bacteria, including Micrococcus luteus, Bacillus subtilis, Bacillus cereus, Staphylococcus aureus with MIC values of 0.2,1.7,6.5,and 

13μg/ml,respectively and lower activity against Candida albicans (MIC=50μg/ml).the compound showed moderate cancer cell cytotoxicity 

[25]. Another newly discovered spirotetronate antibiotics of polyketide origin is nomimicin, which was isolated from the culture extract of 

Actinomadura sp. TP-A0878. The molecules showed antimicrobial activities against M.luteus, C.albicans and Kluyveromyces fragilis with 

MIC values of 6.3,12.5 and 12.5μg/ml, respectively.  Here nomimicin displayed weak cytotoxicity against human cancer cells [26]. 

Antibacterial and Antitumor activities were demonstrated by lobophorin F, a new spirotetronate molecules isolated from Streptomyces sp. 

SCSIO 01127. The MIC values towards Bacillus thuringiensis, S.aureus  displayed 2,8 μg/ml [27]. 

 

2.2Tetracenediones 

Novel polyketides named formicamycins A-L were discovered as secondary metabolite products of the S.formicae KY5 strain isolated from 

Kenyan ants Tetraponera penzigi.  Formicamycin J inhibit the growth of the clinically relevant pathogens- MRSA and vancomycin-resistant 

Enterococcus faecium (VRE) with MIC of 0.41 and 0.82 μg/ml, respectively. Other tested formicamycins were less potent. 

 

2.3Lactams 

Streptomyces zhaozhouensis CA- 185989 from marine sediments collected near Utonde, Equatorial Guinea was found to produce new bio 

active secondary metabolites from the class of poly cyclic tetramic acid macrolactams, isoikarugamycin and 28-N-methylikarugamycin. 

These novel compounds demonstrated potent antibacterial and antifungal activities and were shown to be active towards S.aureus, 

C.albicans and A.fumigatus presenting MICs between 1 and 8 μg/ml [28]. 

Antibiotic Structural class Producing species Antibiotic spectrum Reference 

Lassomycin Cyclic peptide Lentzea kentukyensis M.tuberculosis       [20] 

Anthracimycin Tricarboxilic Streptomyces sp. Gram positive      [21] 

Salinamide F Depsipeptide Streptomyces sp. Gram positive/negative      [15] 

Taromycin A Lipopetide Saccharomonospora sp. Gram positive      [22] 

Enterocin Polyketide Salinispora pacifica Gram positive     [23] 

Diflustatin A  Angucycline  Micromonospora rosaria Gram positive     [24] 
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  2.4 Xanthones 

Antimicrobial substance is buanmycin, a new pentacylic xanthone isolated from the culture of marine Streptomyces, strain from a tidal mud 

flat in Buan (Republic of Korea). Buanmycin was shown not only to display strong inhibitory activity against both Gram-positive (S.aureus, 

B.subtilis, k.rhizophila) and Gram-negative bacteria (Salmonella enterica , P.hauseri) with MIC Values 0.42-12.5 μg/ml. Four novel 

xanthones (citreamicin θ A and citreamicin θ B, citreaglycon A and dehydrocitreaglycon) were obtained by. From[29] a marine 

Streptomyces caelestis strain. They also showed cytotoxicity against HeLa cells [30]. 

3.Antifungal activity  

Amongthe novel antifungal secondary metabolites produced by Actinomycetes is sceliphrolactam. It has shown potent antifungal activity 

against amphotericin B-resistantC. albicans with MIC of 4µg/ml [31]. 

Neomaclafungin A was the main metabolite from the fermentation broth of Actinoalloteichus sp. that was isolated from the marine sediment 

collected from Usa Bay, Kochi Prefecture, Japan. Besides neomaclafungin A, also other neomaclafungins (B-I) were isolated, but in lower 

concentrations. All novel compounds possess a macrolide ring similar to that of Maclafungin, but with different moieties substituted in C-24 

and C-33 position. The MIC values for these new Neomaclafungins (A-I) against dermatophyte Trichophyton mentagrophytes were between 

1-3 µg/ml [32]. 

Other three novel members (15-glycidylfilipin III; 16α, 17α- epoxyfilipan V; 16β, 17β- epoxyfilipin V) of the polyene macrolide class were 

isolated from the cultures of a soil actinomycete, S. lavenduligriseus . Only 15-glycidylfilipin III showed significant inhibition of C. 

albicans mycelia growth. with MIC value of 6.25 µg/ml compared to MIC =3.13 µg/ml for the control, nystatin. The other compounds 

displayed considerably weaker fungicidal effects which ruled out the hypothesis that microbial secondary metabolites with an epoxide 

function are more toxic or have stronger cytostatic properties than analogs without the epoxide function [33]. 

In 2017, a Streptomyces sp. strain was isolated from a soil sample collected from a coal mine at a depth of 20 cm in Nanchang, Jiangxi, 

People’s Republic of china. Six new cyclic octa depsipeptides, enduspeptides A-F, were produced by this strain. The most potent antifungal 

activities against C. glabrata with IC50 values of 5.33, 1.72 and 8.13 µg/ml were shown by endopeptides A, B and C, respectively [34]. 

4.Antiviral activity  

The study of marine Actinomycetes strain, Streptomyceskaviengensis, isolated from the coast of New Ireland enabled Raveh and coworkers 

to identify a novel metabolite with significant antiviral activity. The compound, antimycin A1a, was found to be an antimycin A derivative 

and shows high potency against the Western equine encephalitis virus with IC50 value of less than 4Nm and selectivity index of greater than 

550. Analysis of its mechanism of action revealed distruption of mitochondrial electron transport and pyrimidine biosynthesis. Moreover, 

the previously known antimycin A demonstrated a broad spectrum activity towards a wide range of RNA viruses, including members of the 

Togaviridae, Flaviviridae, Bunyaviridae, Paramyxoviridae, and Picornaviridae families[35]. 

Ahmpatinin Bu is a linear peptide and a novel pyrrolidine derivative with an unusual amino acid, 4-amino-3-hydroxy-5-(4-methoxyphenyl) 

pentanoic acid. It was produced by Streptomyces sp. Ahmpatinin iBu showed significant inhibitory activity against HIV-1 protease resulting 

in IC50 = 1.79 nM[36]. 

HIV-1 protease is essential in the life cycle of HIV and has been used as a promising target for AIDS therapy. In 2013, a new inhibitor of 

HIV-1 protease, 4862F was isolated from the culture broth of Streptomyces albosporus. It was identified as N,N,N-(trimethylated)- Tyr-L-

Leu-L-Val-L-Leu-(dehydrated)-His and found to inhibit HIV-1 protease with an IC50 of 15.26 nM. 

Daptomycin (IC50 = 1µM) and Nanchangmycin (IC50 = 0.1µM) showed a previously not described anti-ZIKV activity. Both of these drugs are 

bio active secondary products of Streptomyces spp., for which antiviral activity was unrecognized before. Daptomycin is a lipopeptide 

antibiotic used in the treatment of infections caused by gram-positive bacteria and it was found in the culture broth of  S. roseosporus. In 

turn, nanchangmycin is produced by S. nanchangensis and was shown to have insecticidal activity against silkworms and antibacterial 

activity in vitro[37]. 

5.Discussion 

Actinomycetes were extensively present in the soil that were easily isolated from the sample. A lot of actinomycetes were isolated that were 

collected from different region near NCR. Maximum number of colonies was obtained from the sample. Tested strains showed high activity 

against Gram positive bacteria,moderate activity against Gram-negative bacteria C.violaceum and E.coli(ToLC), yeast and fungus and low 

activity against gram –negative bacteria , P.aeruginosa  and E.coli(DSM 1116). This results from the present study are in agreement with 
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many studies [38]. They reported that actinomycetes usually show good activity against Gram-positive bacteria but lacking activity against 

Gram –negative bacteria. The reason for different sensitivity could be described by the morphological differences of their outer membrane 

[39]. There is also the possibility that Gram-negative bacteria might have acquired the resistant genes from the neighbouring resistant 

bacterial cells in the previous environment [40].       

In the study shows that Bacillus species with the highest number of isolates produces clear zone of inhibition against test microorganism. 

(Ahmed, 2013) who screened soil microorganism for antibiotic production and reveals that Bacillus species exhibited antibacterial activity 

of all bacteria isolated.It has been reported that bacitracin produced by Bacillus species inhibits both E.coli and S.aureus[41] identified 14 

isolates of antibiotics producing Bacillus species from soil. There is an argument with [42] who documented that strains of Bacillus had 

greater effects on Gram –positive bacteria as compared to Gram –negative bacteria. 

Collected several wild type B. Subtilis, having the potential to produce more than a dozen of antibiotics[43]. Bacilli are predominant soil 

bacteria widely used in industrial application, particularly antibiotics production having medically. Agriculturally and veterinary importance 

[44]. Majority of Aspergillus strains shows antibiotic activity against beta lactamase producing E.coli, methicillin-resistant S.aureus, 

Enterococcus faecalis and Candida albicans [45] .  Many Aspergillus species have been able to produce antioxidants [46].As per report that 

some Aspergillus species are utilized industrially for various enzymes production [47]. The study upto yet now states that antibiotics 

producing bacteria and fungi are novel and have commercial value. 

6.Conclusion  

The actinomycetes were isolated from soil sample of NCR regions registered that they have antibacterial, Antiviral and antifungal 

properties. Some antimicrobial properties display cytotoxicity towards distinct tumor cell lines. Some compound forming Actinobacteria 

include: Amycolatopsis, Pseudonocardia, Kibdelosporangium, Actinoalloteichus, (Family Pseudonocardiaceae), Micromonospora(Family 

Micromonosporaceae),Actinomadura, Actinoallomurus (family Thermomonosporaceae), Actinokineospora (family 

Actinosynnemataceae),Kocuria (family Micrococcaceae),Actinomyces(family Actinomycetaceae), Kribella( family Nocardioidaceae) and 

Nocardia (family Nocardiaceae). The massive amount of novel natural productwas obtained by bacteria. 

All agents demonstrate the highest prospects of actinomycetes as leader promoter of novel bioactive molecules, and valued in clinical sector 

in terms of drug development. As use of contemporary strategy using the "-omics "technology with bioinformatics, are valid prospective in 

searching for novel bioactive compounds. Whereas paying attention towards the education of society on the proper handling of antibiotics in 

Agriculture sector as well as treatment of animal diseases and human. 

Different actinomycetes mediates different biochemical,morphological & chemical nature that plays a dissimilar role towards test organism, 

whereas some inhibits and other favours the growth. Further studies are in progress. 
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