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Abstract 

Cyanobacteria (blue-green algae) are rich sources of structurally novel and biologically active metabolites. Recent studies indicate the 
presence of some bioactive compounds in the blue green algae which are shown to exhibit anticancer, antimicrobial, antifungal or 

anti-inflammatory and other pharmacological activities. In the present study, the extracts of Phormidium fragile were assayed for 

antibiotic activities against the three fungal and three bacterial pathogens. 

 

Introduction 

Cyanobacteria are morphologically diverse group of Gram-negative eubacteria. It is able to perform oxygenic 

photosynthesis and used as important food for other organisms. Moreover, it is widely found in various locations such 

as pond, soil, rock, bark, sea and fresh water (Carr and Whitton,1982; Castenholz and Waterbury 1989). Cyanobacteria 

are known to produce a wide range of bioactive compounds. Although, antibacterial, antiviral, algicide, antifungal and 

cytotoxic activities have been researched in these organisms (Rao, 1994; Issa, 1999; Pushparaj, 1999; Schlegel et al., 

1999; Schaeffer, et al  2000), the properties of the bioactive compounds are still not completely understood (Inderjit 

and Dakshini, 1994). Cyanobacteria produce many bioactive compounds both intra- and extra cellular to survive in 

extreme environmental sources (Dvornyk and Nevo,et al  2003; Kulik, et al 1995; Kreitlow et al., 1999; Patterson et 

al., 1994). These bioactive compounds from several cyanobacteria are found to be useful in medicine and agriculture 

applications (Borowitzka, 1995; Kulik, 1995), such as cryptophycin 1 agent with anticancer (Moore et al , 1996; 

Patterson et al., 1991).  

 

The screening of extracts or isolated compounds from different natural sources is a common way to discover 

biologically active metabolites. Most of the cyanobacterial metabolites are accumulated in the cyanobacterial biomass. 

Moreover, cyanobacteria excrete various organic compounds into their environment. So, some biologically active 

compounds were identified among these exo-metabolites e.g. some antibacterial di-terpenoids in Nostoc commune (Jaki 

et al., 1999, 2000) or antifungal peptides in Tolypotrix byssoidea (Jaki et al., 2001) and algicidal phenolic compounds 

(Volk,  et al 2005).The antimicrobial substances involved may target various kinds of microorganisms, prokaryotes as 

well as eukaryotes. The properties of secondary metabolites in nature are not completely understood (Inderjit, 1994). 

Secondary metabolites influence other organisms in the vicinity and are thought to be of phylogenitic importance. 

Recently, there has been an increasing interest in cyanobacteria as a potential source for new drugs (Schwartz, et al 

1990). The main objectives of the present investigation were\ to obtain extracts of the filamentous cyanobacterium  

Phormidium fragile and test them for their antibacterial and antifungal activity.  

 

Materials and Methods  

 

 Phormidium fragile was obtained from the culture collection of  Vivekananda Institute of Algal Technology (VIAT), 

Chennai.  Improvised CFTRI medium was used for cultivating cyanobacterium (Venkataraman, 1985) 

 

PREPARATION OF CYANOBACTERIAL EXTRACT 

0.5g of dried algal material was extracted in 20ml of methanol kept in an orbital shaker for overnight as described by 

Sivasubramanian et.al.2011. The obtained extracts were filtered with Whatman no.1 filter paper and the filtrate was 

collected. The solvents were removed under reduced pressure at 50°C to yield a concentrated extract (15%). 
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AGAR DISC DIFFUSION METHOD: 

PREPARATION OF INOCULUM: 

Stock cultures of bacteria were maintained at 4°C on slant of nutrient agar. Active cultures for experiments were 

prepared by transferring a loop full of cells from the stock cultures to test tubes of nutrient broth for bacteria that were 

incubated at 24hrs at 37ºC. The Assay was performed by agar disc diffusion method. 

 

ANTIBACTERIAL ACTIVITY: 

Antibacterial activity of cyanobacterial extract was determined by disc diffusion method on Muller Hinton agar (MHA) 

medium. The Muller Hinton Agar medium was poured in to the Petri plate. After the medium was solidified, the 

inoculum was spread on the solid plates with sterile swab moistered with the bacterial suspension. The discs were 

placed in MHA plate with 20 µl of sample. The plates were incubated for 24 hrs, at 37ºC and invhibition zones were 

measured. 

 

ANTIFUNGAL ACTIVITY: 

Preparation of potato Dextrose Broth (PDB): 

Antifungal activity of plant extract was determined by antifungal susceptibility test. PDB Broth was prepared and 

inoculated with the culture and kept in shaker for a day. The potato dextrose agar was weighed as 3.9gms and dissolved 

in 100ml using distilled water and add 1gm of agar. Then, the medium is kept for sterilization. After sterilization the 

media was poured in to sterile petriplates, these Petri plates were allowed to solidify for twenty minutes. After 

solidification, the inoculums were spread on the solid plates with sterile swab moistered with the fungal suspension. 

The discs were placed in PDA plate and add 20 µl of sample. The plates were kept it at Room Temperature. Then the 

microbial growth was determined by measuring the diameter of zone of inhibition. 

Results  

Table 1- Antibacterial activity of Phormidium fragile 

 

  

Name  of  the bacteria  

 

        Zone of inhibition in mm 

 

           Phormidium fragile(Sample) 

 

Staphylococcus aureus  

 

                     12 

Vibrio cholerae                     13 

Salmonella typhi 

 

                    13 

 

 

Table 2 –Antifungal activity of Phormidium fragile 

 

Name  of  the Fungi  Zone of inhibition in mm 

Phormidium fragile (Sample) 

 

Aspergillus Flavus                      12 

Candida Albicans                     13 

Trichoderma viride                      13 

 

 

http://web.uconn.edu/mcbstaff/graf/Student%20presentations/Salmonellatyphi/Salmonellatyphi.html
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Plate 1 Inhibition zones of methanolic extract of Phomidium fragile 

 

A.Vibrio chlolerae B Staphylococcus aureus. C Salmonella typhi D. Aspergillus flavus E. Candida albicans   

F Trichoderma viride 

 

 

Results 

The antibacterial activity of extracts of Phormidium fragile against test bacteria are shown in Table-1. Methanolic 

extract of Phormidium fragile showed a good antibacterial activity against K.pseudomonas and S. aureus. (Plate 1). The 

results revealed that all the extracts of Phormidium fragile had good activities against the tested bacteria. The 

maximum inhibition zone was observed against Staphylococcus aureus (12mm), Vibrio cholerae (13mm) and 

Salmonella typhi (13mm). 

 

The antifungal activity of Phormidium fragile against test fungi is shown in Table-2. As the results revealed that 

Phormidium fragile isolates produced a significant inhibition zones and thus antifungal activity. In our study we 

observed that methanol extracts of the Phormidium fragile exhibited potential antifungal activity (Plate 1). The 

maximum inhibition zone was observed with Aspergillus flavus (12mm), Candida albicans (13mm) and   Trichoderma 

viride (13mm) 

 

http://web.uconn.edu/mcbstaff/graf/Student%20presentations/Salmonellatyphi/Salmonellatyphi.html
http://web.uconn.edu/mcbstaff/graf/Student%20presentations/Salmonellatyphi/Salmonellatyphi.html


Research Article 

J. Algal Biomass Utln.  2013, 4 (3): 66–71                           Antimicrobial and Antifungal activity of extracts of  Phormidium fragile 

ISSN: 2229- 6905 

 

69 

 

 

Discussion 

 

Nowadays, there is a large availability of clinically useful antibiotics and also a continuous search for new anti-

infective agents which remain indispensable. Some of the major antibiotics have indeed considerable drawbacks in 

terms of limited antimicrobial spectrum or serious side effects. The recent investigations with Cyanobacteria have 

demonstrated the antimicrobial and antifungal effects of Phormidium sp. (Fish et al 1994).These reports are in 

agreement with our present study, since the methanolic  extract of Phormidium fragile are much more effective when 

compared with contemporary antibiotics. The synthesis of highly active toxin is a defence option of Cyanobacteria in 

these environments against organisms like bacteria, fungi, viruses and eukaryotic micro algae (Mundt etal 2001).  

 

It was observed that the methanol was the best solvent for extracting the antibacterial agents from Phormidium fragile. 

An improved knowledge of the composition, analysis, and properties of cyanobacterial strains with respect to 

antimicrobial compounds would assist in efforts for the pharmaceutical application of blue green algae.  

 

Conclusion 

 

It can be concluded that the methanolic extracts obtained by Phormidium fragile can used in this study had substantial 

antibacterial and antifungal activities and that these extract could be much more effective when compared with 

contemporary antibiotics and fungicides. 
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