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Abstract 
 

Algae based antimicrobials have enormous therapeutic potential which can serve the 

purpose with lesser side effects that are often associated with synthetic antimicrobials. 

Hence, a study was undertaken to know the antibacterial activity of two freshwater algae 

Pithophora and Rhizoclonium. Benzene, methanol, chloroform, petroleum ether and hexane 

extracts of these algae were obtained separately and the extracts were screened for 

antibacterial activity against   two gram positive bacteria (Staphylococcus aureus and 

Streptococcus mutans) and two gram negative bacterium (Salmonella typhi and Escherichia 

coli) by disc diffusion method. The study revealed that the chloroform extract of 

Pithophora showed maximum antibacterial activity and the inhibition zone ranges from 

8mm to 11mm. 
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Introduction 
 

Microalgae are considered as a source of bioactive compounds as they are able to produce a 

wide variety of secondary metabolities characterized by a broad spectrum of biological activities 

(Newman et al., 2003).  Algae are present in all ecosystems, both aquatic and terrestrial which 

grow rapidly and live in harsh conditions due to their unicellular or simple multicellular 

structure.  Algae have a significant attraction as a natural source of bioactive molecules with a 

broad range of biological activities such as antibiotics, antiviral, antitumourals, antioxidant and 

anti-inflammatory (Tuney et al., 2006; Shantanu Bhattacharyya et al., 2013).  They are proving 

to be important sources of biologically active secondary metabolites which could be used for the 

biological control of pathogens.  Antibiotic activity of algae was first reported by Pratt et al. 

(1944).  

Ecologically, algae are the most widespread of the photosynthetic plants, constituting 

the bulk of carbon assimilation through microscopic cells in marine and freshwater habitats 

(Ramaraj et al., 2014).  Filamentous algae are usually considered as ‘macrophytes’ since they 

often form floating masses that can be easily harvested.  Pithophora oedogonia (Mont.) 

Wittrock, the ‘horse hair’ or ‘cotton ball alga’ is a freshwater green filamentous algae of the 
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order Cladophorales. The bioactive and nutritive properties of these algae have not yet been 

explored (Pamela Sukumaran and Thevanathan, 2012). 

 Rhizoclonium heiroglyphicum (Ag) Kuetz  is one of the common green filamentous 

algae belonging to the order Cladophorales, and it was reported to possess antimicrobial 

activities (Snehaletha et al.,2015).  Many previous pharmacological studies on algae revealed 

that the chemical compounds produced by marine algae had different biological activities such 

as anti-inflammatory, anticancer, anti-HIV, antimutagenic and scavenging free radicals 

(Bechelli et al.,2011).  However, the chemical  composition of the compounds produced by 

freshwater  algae is relatively less investigated when compared to that of marine algae (Stefanov 

et al.,1999).  Therefore, the present work aims to evaluate the antibacterial activities of 

Pithophora oedogonia (Mont.) Wittrock and  Rhizoclonium heiroglyphicum (Ag) Kuetz against 

the selected bacterial strains of human pathogens.  

 

Materials and Methods 
Algae Collection 

The filamentous algae Rhizoclonium heiroglyphicum (Ag) Kuetz was collected from the 

Marthandeswarar temple pond at Eraniel, Tamil Nadu, India and Pithophora oedogonia (Mont.) 

Wittrock was collected from the Ramaswamy temple pond at Padmanabapuram in 

Kanniyakumari District, Tamil Nadu, India in August 2016.  The collected samples were 

identified using the manuals of Prescott (1978) and Krishnamoorthy (2000).   

 

Preparation of Algal Extract 

The collected fresh algal mats were thoroughly washed with distilled water to remove dirts, 

epiphytes and debris and the filaments were aseptically grown individually in two containers 

with liquid Bold’s Basal Medium (BBM) (Bischoff and Bold, 1963).The culture conditions 

were maintained at temperature 25
o
C, light intensity; 25µmole/m

2
/sec and pH

 
was 8.0  under 

(12h: 12h) light: dark period (Mubeen et al., 2011).   Aseptically grown filaments were dried for 

one week under shade and cut into small pieces and grind well, powdered with the help of a 

mixer grinder and stored in airtight bottles in refrigerator.  About 20gm of powdered material 

was uniformly packed in filter paper and extracted with benzene, methanol, chloroform, 

petroleum ether and hexane in Soxlet apparatus.  The process of extraction was continued for  

24 hours or till the solvent in the extractor became colourless.  After that the extract was taken 

in a beaker kept on hot plate and heated at 30 - 40
o
C till the solvent got evaporated.  Dried 

extract was kept in refrigerator at 4
o
C for future use.   

 

Collection of Bacterial Strains 

Four pathogenic bacterial strains such as two Gram positive bacteria (Staphylococcus aureus 

and Streptococcus mutans ) and two Gram negative bacteria (Escherichia coli and Salmonella 

typhi)  were obtained from the William Diagnostic centre, Nagercoil, Kanniyakumari district, 

Tamil Nadu, India. The collected bacterial strains were inoculated in nutrient broth and 

incubated at 37
o
C for 24 hrs.   

                     

Antibacterial Activity Assay-Disc Diffusion Method 
Sensitivity tests were conducted by standard disc diffusion method (Baur et al., 1966). Sterile 

filter paper discs 6mm were loaded with 100µl of the respective algal  extracts and air dried for 

5 minutes.  The actively growing cultures were used for antibacterial screening.  Nutrient 

(Muller-Hinton) agar medium was poured into sterilised petriplates to solidify, and the 

inoculums were evenly spread over the surface and kept for drying.  The loaded discs were 

placed carefully over the surface of medium using sterile forceps and slightly pressed.  The 

plates were incubated at 37
o
C for 24 hrs.  After incubation, the results seen as zones of 

inhibition were measured to nearest millimeters using a transparent ruler.  Each test was 

performed triplicate.  The discs loaded with streptomycin served as a standard positive control 

and empty sterile disc as negative control.   
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Results and Discussion 
 

The benzene, methanol, chloroform, petroleum ether and hexane extracts were studied for 

antibacterial activity against four strains of human bacterial pathogens.  The degree of activity 

varied with reference to the concentration of algal extracts.  The chloroform extract of 

Pithophora showed antibacterial activity against four pathogens namely Staphylococcus aureus, 

Streptococcus mutans, Salmonella typhi and Escherichia coli with the inhibition  zones of 9,8,8 

and 11mm respectively (Table 1).  The result is in accordance with Snehalatha et al. (2015) who 

reported that the chloroform extracts have shown higher activity than the methanolic extracts.  

Shimna (2012) while studying antimicrobial activities also suggested chloroform extract to 

show good results.  The extracts of benzene, methanol, petroleum ether and hexane had shown 

antibacterial activity only against two pathogens  viz, S. typhi and E. coli.  In the standard 

control treated samples containing streptomycin showed high inhibition zones such as 20, 24, 15 

and 12mm.  Almost all the extracts of Pithophora showed zones of inhibition for S. typhi and  

E. coli except methanol extract of E. coli and petroleum ether extract of S. typhi. Highest level 

of inhibition zone was shown by benzene extract against S. typhi   with 13mm diameter zone, 

and 9mm zone was observed in E. coli.   
 

Table 1: Antibacterial Activities of Different Solvent  Extracts  from Pithophora and   Rhizoclonium 

 

Species 

Bacterial Pathogens (Zone of inhibition diameter in mm) 

Extracts 
Staphylococcus 

aureus (G+) 

Streptococcus 

mutans (G+) 

Salmonella 

typhi (G-) 
E.coli (G-) 

Pithophora 

Benzene   13 09 

Methanol   10 - 

Chloroform 9 8 8 11 

Petroleum 

Ether 
  - 10 

Hexane   11 08 

Positive 

control 
Streptomycin 20 24 15 12 

Negative 

control 
Plain disc - - - - 

Rhizoclonium 

Benzene   - - 

Methanol 11  11 - 

Chloroform 11 7 - - 

Petroleum 

Ether 
  - - 

Hexane   - 11 

Positive 

control 
Streptomycin 18 27 15 12 

Negative 

control 
Plain disc - - - - 

 

 With regard to the extracts from Rhizoclonium, the chloroform and methanol extracts 

had the maximum inhibitory effect on S. aureus and no activity against E. coli.  The chloroform 

extract showed the minimum inhibitory zone with S. mutans.  No activity was observed in 

benzene and petroleum ether extracts against all the four strains of bacteria. The present study 

indicated that the antibacterial property of Pithophora and  Rhizoclonium against the selected 

bacterial strains was varying depending upon the solvent used for extraction as reported by 

Alaguprathana and Poonkothai (2017).  Among the tested extracts the chloroform extract 
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showed as a promising and potential solvent for the extraction of antibacterial compounds as 

reported by Snehalatha et al. (2015).   

 In the present study, the highest antibacterial activity was shown against E. coli,             

S. aureus and S. typhi.   These results are in line with the works of Vijayakumar et al. (2011).  

Among the two algae used, the extracts of Pithophora showed the maximum efficacy.  The 

hexane extract showed the antibacterial activity only against E. coli with an inhibition zone of 

11mm. The findings presented in this paper show that algae act as a potential source of 

biologically active natural products for pharmaceutical applications. 
 

Acknowledgement 
 

The author (B.Vijaya Rani) expresses sincere thanks to the Principal of Sree Ayyappa College 

for Women, Chunkankadai and the Head of the Department of Botany, S.T. Hindu College, 

Nagercoil, for providing research facilities to carry out the present investigation.      
 

References 
 

Bauer, A.W., Kirby, W.M., Sherris, J.C., and Turck, M. 1966.  Antibiotic susceptibility testing by a 

standardized single disk method.  American Journal of Clinical pathology, 45: 493-496.  

Becheli, J., Coppage, M., Rosell, K., and Livesveld, J. 2011.  Cytotoxicity of alogae exreacts on normal 

and malignant cells.  Leuk. Res Treat. 2011.  Article ID 373519,p. 1-7. 

http:/dx.doi.org/10.4061/2011/373519.  

Bischoff, H.W., and Bold, H.C. 1963.  Phycological studies. IV. Some soil algae from enchanted rock and 

related algal species. Univ. Texas Publicat., 6318: 1-95.  

Krishnamoorthy, V., 2000. Algae of India and neighbouring countries - I. Chlorophycota, Oxford and 

IBH Publishers, New Delhi. pp. 210.  

Maruthanayagam Alaguprathana  and Mani Poonkothai . 2017. Antibacterial and Phytochemical analysis 

of Pithophora varia. Asian journal of Research in Medical and Pharmaceutical Sciences, 2(2): 1-7.  

Mubeen, I., W. Hussain, Haq, I.U., and Malik, K.A. 2011.  Study of native algal species for growth 

potential and lipid yield. Cur. Res. I. Bio. Sci., 3(3):240-245.  

Newman DJ Cragg GM and Snader KM.2003.  Natural products as source of new drugs over the period 

1981- 2002. J. Nat. Prod., 66: 1022-1037.  

Pamela Sukumaran and Thevanathan, R. 2010. Antibacterial Properties of The Alga Pithophora 

oedogonia (Mont.)Wittrock. http://www.sciencepub.net/report.  

Pratt, R., Daniel, T.C., Eier, J.B., Gunnison, J.B., Kumler, W. D., Oneto, J.F., Strait, L.A., Spoehr, H.A., 

Milner, H. W., Smith, H., and Strain, H. 1944 Chlorellin-An antibacterial substance from Chlorella. 

Science, 99:351-352.  

Prescott, G.W. 1978. How to know freshwater algae. 3
rd

 Edn, Wes. C. Brown company Publication, Iowa, 

USA. pp. 1-280.  

Ramraj.R., Tsai. D.D.W., and Chen.P.H. 2014. Freshwater microalgae niche of air carbondioxide 

mitigation. Ecol. Eng., 6847-6852.  

Shantanu Bhattacharya., Pratibha Rani Deep, Binata Nayak., Monalisa Panigrahi., and Bharati 

Mohapatra. 2013.  Antibacterial activity of two diazotropic Cyanobacteria against Staphylococcus 

aureus. Int. J. Med. Arom.Plants, 2: 283-292.  

Shimna, P.P. 2012. Microbial diversity and abundance of ponds of subtropical India.  Ph.D. Thesis, 

Bharathidasan University, Tiruchirappali, India. pp.190.  

Snehalatha,D., Malathi,T., Ramesh Babu,M., and Digamber Rao, B. 2015.  Antibacterial Activity of 

Certain Members of Chlorophyceae from Warangal District, Telangana State, India. Phycos, 45 (1): 

13-17.  

Stefanov, K.L., Khotimchenko, S., Dimitrov, K., Krisheva, I., Kujumgiev, A., Popoy,S., and Dimitrova-

Konallieva, S. 1999.  Antibacterial activity of extracts from the freshwater alga Spirogyra crassa (L) 

Kuetz. Compt. Rend. Acad. Bulg. Sci., 52: 51-54.  

Tuney, I., Cadirci, B.H., Unal, D., and Sukatar, A. 2006. Antimicrobial activities of the Extracts of marine 

algae from the coast of Urla (Izmir, Turkey). Turkish Journal of Biology, 30: 171-175.  

Vijayakumar, M., Deepa, P., Jeyachandran, S., Manoharan, C., and Vijayakumar, S., 2011.  Inhibition of 

growth of S. aureus during production in freshwater. Int. J. Microbiol., 2:87. 

http://www.sciencepub.net/report

