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ABSTRACT: 

Cyanobacteria is one of the most important organism (algae) due to its different classical activities like nitrogen 
fixation, which is most prevailing function of cyanobacteria. But, recent reports are demonstrating their 
pharmaceutical importance also. Nostoc muscorum is a species of cyanobacterium belonging to the family 
Nostocaceae. Which contains different bioactive components like phenolics, phycocyanin, triterpenoids amino 
acids, poly-unsaturated fatty acids, sulphates polysaccharides and carotenoids. These components are specific 
for antimicrobial, antioxidant and antibacterial activity. However, Different chemical compounds make it 
incredible and highly significant algae. 
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INTRODUCTION: 

Nearly 50,000 natural products have been discovered from microorganisms, 10,000 of these are 
reported to have biological activity and over 100 products are in use today as antibiotics, anti-tumor agents, and 
Agrochemicals (1). An antimicrobial or antibiotics are an agent that kills microorganisms or inhibits their 
growth. A cyanobacterium is one of them important algae that can produce different bioactive substances. 

Cyanobacteria, also known as blue-green algae include a highly diverse group of prokaryotic 
microorganisms and widely distributed in nature and can be found in most terrestrial and freshwater habitat (2). 
It can able to perform oxygenic photosynthesis and used as an important food for other organisms. The genus 
Nostoc (cyanobacteria) is one of five genera in the family Nostocaceae of subgroup 4, section A, of the 
oxygenic phototrophic bacteria. They share characteristics of both gram negative bacteria and photosynthetic 
eukaryotes (3). Cyanobacteria are ubiquitous in their global distribution. Moreover, it is widely found in various 
locations such as pond, soil, rock, bark, sea and fresh water (4, 5). Cyanobacteria are also having a wide range 
of bioactive compounds. Although, antibacterial, antiviral, algaecide, antifungal and cytotoxic activities have 
been reported in these organisms (6,7,8,9). The properties of the bioactive compounds are still not completely 
understood (10). Cyanobacteria produce many bioactive compounds, both intra- and extracellular to survive in 
extreme environmental sources (11,12,13,14). Due to different bioactive compounds cyanobactria is very 
helpful to produce these compounds at commercial level. Various reports are available to introduce these 
important biochemical (15,16,17). Screening of cyanobacteria and algae for antibiotics and other 
pharmacologically active compounds has received considerable attention during the past few decades 
(14,18,19,20,21). This review article would be helpful in the field of research work, related to the cyanobacteria 
and production of pharmaceuticals important bio-molecules. 

They are an excellent source of fine chemicals, renewable fuel and bioactive compounds. 
Cyanobacteria is considered to be one of the potential organisms and useful to mankind in various ways. A 
number of important advances have occurred in cyanobacterial biotechnology in the recent years. 

HABITATE: 

N. muscorum are tolerant of saline environments, with sugar products providing osmoregulatory 
activity in salt tolerance (22). So, the ideal environment for N. muscorum on the pH in the range of 7.0 to 8.5, 
with a lower pH limit of 5.7 (23). N. muscorum grows best when light intensity is less than that of direct 
sunlight, but can continue to grow and fix nitrogen in the presence of glucose and absence of sunlight (23). 

Most probably 20% of all known cyanobacteria occur in saline conditions and a majority of them are 
truly marine. However, less work has been done to understand the cyanobacterial biodiversity of marine 
environments of India (24). 

PHOTOSYNTHESIS AND METABOLISM: 

Cyanobacteria use phycobiliproteins as accessory pigments. Photosynthetic pigments and electron 
transport chain components are located in thylakoid membranes lined with particles called phycobilisomes. 
These contain phycobilin pigments, particularly phycocyanin and transfer energy to photosystem II (25). Carbon 
dioxide is embezzle through the Calvin cycle, and the store carbohydrate as glycogen. Sometimes they will store 
extra nitrogen as polymers of arginine or aspartic acid in cyanophycin granules. Since cyanobacteria lack the 
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enzyme α- ketoglutarate dehydrogenase, they do not have a fully functional citric acid cycle. The pentose 
phosphate pathway plays a central role in their carbohydrate metabolism (25). Some reports are demonstrating 
that the cyanobacteria are capable of considerable metabolic flexibility (26). 

SCIENTIFIC CLASSIFICATION 

Kingdom: Bacteria 
Phylum: Cyanobacteria 
Order: Nostocales 
Family: Nostocaceae 
Genus: Nostoc  
Species: muscorum 

GENOME STRUCTURE: 

The genome of Nostoc muscorum has not been sequenced. However, other species of the genus Nostoc 
have been studied and contain one chromosome. The three species that have been sequenced, Nostoc 
punctiforme, Nostoc sp. PCC 7120, and Nostoc azollae, each contain plasmids. They have between 5.35 and 
8.23 million base pairs in their sequences (27). 

ANTIBACTERIAL ACTIVITY OF NOSTOC MUSCORUM: 

Production of antimicrobial active substance under various growth conditions from the cyanobacterium 
Nostoc muscorum and the purification of the active components and elucidation of its chemical structure were 
done by El-sheikh and coworkers (17). Bloor and England (28) also report that the anti-biotic produced by N. 
muscorum  that inhibit the growth of bacteria. 

ANTIMICROBIAL ACTIVITY OF NOSTOC MUSCORUM: 

 Arun et al., (29) reported  that the  antimicrobial activity of methanolic extract of N. muscorum  
against different microorganisms. P. aeruginosa showed maximum zone of inhibition i.e. (2.0 cm), whereas B. 
cereus, M. luteus and S.aureus showed 0.8 cm wide zone of inhibition (0.8 cm). On the other hand, B. subtilis 
and K. Pneumonia was found to be resistant to methanolic extract of N. muscorum. The antimicrobial index for 
methanolic extract of N. muscorum showed the maximum percentage of inhibition 44.4% against different 
bacterial strains like Pseudomonas aeruginosa, Klebsiella pneumoniae, Staphylococcus aureus, Bacillus 
subtilis, Bacillus cereus, Micrococcus luteus (29). 

K. pneumoniae was relatively more sensitive to acetone extract of N. muscorum only (50% inhibition) 
and Then-hexane extract and aqueous extracts of N. muscorum were less effective against microorganisms. A 
higher antimicrobial activity in the methanolic extract of cyanobactreial strains than the acetone extract may be 
due to abundance of some lipophilic, but polar compounds (29). 

ANTI OXIDANT ACTIVITY OF NOSTOC MUSCORUM: 

The antioxidant potential in the extract of Nostoc strains might be due to the total phycocyanin, 
triterpenoids and carotenoids present in the algal extracts. Arun et al., (29) determined Antioxidant activity, by 
free radical scavenging (Nitric oxide radical scavenging activity) in the methanolic extract C. pyrenoidosa, S. 
platensis and N. muscorum. It can be said that a high percentage of Nitric oxide scavenging activity was in N. 
muscorum (23.58%)  (29). Cellular presence of phenolic compounds has also been coupled with both 
antioxidant and antibacterial activities (30). 

ANTI FUNGAL ACTIVITY OF NOSTOC MUSCORUM: 

Anti fungal activity of cyanobacteria has been found less than antibacterial and antimicrobial activity.  
Moor et al., (31) found that among the more than 1000 cyanobacterial strains, only 9% were able to inhibit 
fungal growth. Kreitlow et al., (13) also found no activity against fungi, but inhibitory activity against gram 
positive bacteria.  

PRODUCTION OF SECONDARY METABOLITES: 

Worldwide attention is drawn towards cyanobacteria for their possible use in mariculture, food, fuel, 
colourant, production of various secondary metabolites including vitamins, toxins, enzymes, pharmaceuticals, 
pharmacological probes and pollution abatement (24). Secondary metabolties from cyanobacteria are associated 
with toxic, hormonal, antineoplastic and antimicrobial effects (14,32). Secondary metabolites influence other 
organisms in the vicinity and are thought to be of phylogenetic importance. Recently, there has been an 
increasing interest in cyanobacteria as a potential source for new drugs (33). The properties of secondary 
metabolites in nature are not completely understood (10). 
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