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1. Introduction

   Aquatic organisms are a rich source of structurally 
novel and biologically active metabolites[1]. Secondary 
or primary metabolites produced by these organisms 
may be potential bioactive compounds of interest in the 
pharmaceutical industry. Biologically active compounds 
present in the plants have always been of great interest 
to scientists working in this field. In recent years this 

interest to evaluate plants possessing antibacterial activity 
for various diseases is growing[2-5]. The antimicrobial 
substances include unsaturated lactones, cyanogenic 
glycosides, sulphur containing compounds, phenols and 
phenolic glycosides, saponins and phytoalexins[6]. The use 
of algae for therapeutic purposes has a long history and 
the systematic examination of algae for biologically active 
substances especially antibiotics began in the year 1950. 
The aqueous and solvent extracts from algae were tested 
against gram positive and gram negative bacteria[7-10]. 
The important compounds identified as antimicrobial are 
fatty acids, acrylic acid, halogenated aliphatic compounds, 
terpenes, sulphur containing hetero cyclic compounds, 
carbohydrates and phenols[11]. A wide range of results of 
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Objective: To evaluate the antimicrobial potential of fresh water microalgae viz., Oscillatoria 
sancta (O. sancta) (Kuetz) Gomont., Lyngbya birgei (L. birgei) Smith G.M., Oedogonium 
echinospermum (O. echinospermum), Spirogyra decimina (S. decimina) (Muller) Kuetz., Spirogyra 
grantiana (S. grantiana) Transeau., Spirogyra crassa (S. crassa), Spirogyra biformis (S. biformis) 
Jao. and Spirogyra condensata (Vaucher) Kuetz against human bacterial pathogens. Methods: 
Antimicrobial study was carried out by disc diffusion method against the pathogens viz., 
Escherichia coli (E. coli) (ATCC 35218), Staphylococcus aureus (S. aureus) (ATCC 6538), Salmonella 
typhi (S. typhi) (MTCC 733), Proteus vulgaris (P. vulgaris), Proteus mirabilis (P. mirabilis) and 
Streptococcus pyogenes. Results: The methanolic extract of O. sancta showed the antibacterial 
activity against three pathogens viz., P. mirabilis, P. vulgaris and S. aureus with the inhibition 
zones of 10, 8 and 8 mm, respectively. The methanolic and ethanolic extracts of L. birgei exhibited 
the antibacterial activity against two pathogens i.e. P. mirabilis and P. vulgaris with the maximum 
zone of inhibition of 8 and 8 mm, respectively. The ethanolic extracts of O. echinospermum 
displayed the antibacterial activity against S. typhi and P. mirabilis with the maximum of 
zone of inhibition (7 mm). The methanolic extracts of S. decimina exhibited the antibacterial 
activity against S. aureus and P. mirabilis with the maximum zone of inhibition of 12 and 9 mm, 
respectively. The ethanolic extracts of S. grantiana showed the anti-bacterial activity against 
three organisms i.e. E. coli, P. vulgaris and P. mirabilis with the zone of inhibition of 9, 10 and 9 
mm, respectively. The methanolic extracts of S. crassa exhibited the antibacterial activity against 
P. mirabilis with the maximum zone of inhibition (9 mm). The methanolic extracts of S. biformis 
exhibited the antibacterial activity against P. vulgaris with the maximum zone of inhibition (8 
mm). Conclusions: These results give an indication of the presence of promising antibacterial 
compounds in the plants under studied. Further phytochemical studies are needed to elucidate 
the components responsible for antibacterial activity of these extracts against bacteria.
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in vitro anti-fungal activities of extracts of green algae, 
diatoms, and dinoflagellates have also been reported[12,13]. 
Microalgae constitutes one of the commercially important 
living and renewable resources. They contain more than 
sixty trace elements incuding minerals, proteins, iodine, 
bromine and many bioactive substances[14]. To date, many 
chemically unique compounds of fresh water origin with 
various biological activities have been isolated, and some 
of them are under investigation and some are being used 
to develop new pharmaceuticals[15]. Many bioactive and 
pharmacologically active substances have been isolated 
from algae[16-20]. Plant-based antimicrobials have enormous 
therapeutic potential as they can serve the purpose with 
lesser side effects that are often associated with synthetic 
antimicrobials[21]. With this knowledge the present 
study was aimed to screen the antimicrobial potential of 
Oscillatoria sancta (O. sancta) (Kuetz) Gomont., Lyngbya 
birgei (L. birgei) Smith G.M., Oedogonium echinospermum (O. 
echinospermum), Spirogyra decimina (S. decimina) (Muller) 
Kuetz., Spirogyra grantiana (S. grantiana) Transeau., 
Spirogyra crassa (S. crassa), Spirogyra biformis (S. biformis) 
Jao. and Spirogyra condensata (S. condensata) (Vaucher) 
Kuetz against human bacterial pathogens.

2. Materials and methods

   Eight species of microalgae viz., L. birgei Smith G.M., O. 

echinospermum, O. sancta (Kuetz) Gomont., S. decimina 
(Muller) Kuetz., S. grantiana Transeau., S. crassa,  S. biformis 
Jao. and S. condensata (Vaucher) Kuetz. were collected 
from Thamirabarani River and used for the preparation of 
different solvent extracts. Algae samples were cleaned and 
necrotic parts were removed. Then the samples were rinsed 
with sterile water to remove any associated debris. These 
cleaned fresh materials were air-dried and then powdered 
with the help of a blender. The powder (5 g) was filled in the 
thimble and extracted with methanol, ethanol and hexane 
by using a Soxhlet apparatus at the temperature of 60 曟 for 
8 h. From the solvent extracts 5 mL was isolated separately, 
allowed to dry at room temperature and weighed to estimate 
the concentration in 1 mL. The dry extracts were completely 
dissolved in 5 mL of 0.5% Tween 80 and preserved at 5 曟 
in airtight bottles until further use[22] and the extracts were 
used for antimicrobial studies. Antimicrobial study was 
carried out by disc diffusion method[23] against the pathogens 
viz., Escherichia coli (E. coli) (ATCC 35218), Staphylococcus 
aureus (S. aureus) (ATCC 6538), Salmonella typhi (S. typhi) 
(MTCC 733), Proteus vulgaris (P. vulgaris), Proteus mirabilis 
(P. mirabilis) and Streptococcus pyogenes (S. pyogenes). 

3. Results 

   The methanolic, ethanolic and hexane extracts were 
tested for antibacterial activity against six human bacterial 

Table 1
Antibacterial activity of the various extracts of microalgae from the Thamirabarani River.

Algal species Extracts Concentration (mg/mL)
Inhibition zone diameters (mm)

E. coli S. aureus S. typhi P. vulgaris P. mirabilis S. pyogenes
O. sancta Methanol 0.30 - 8 - 8 10 -

Ethanol 0.35 - 7 - - - -
Hexane 0.23 - 9 - - - -

L. birgei Methanol 0.21 - - - - 8 -
Ethanol 0.16 - - - 8 - -
Hexane 0.30 - - - - - -

O. echinospermum Methanol 0.24 - - 7 - - -
Ethanol 0.40 - - 7 - 7 -
Hexane 0.18 - - 7 - - -

S. decimina Methanol 0.20 - 12 - - 9 -
Ethanol 0.42 - - - - - -
Hexane 0.37 - 9 - - - -

S. grantiana Methanol 0.43 - - 7 - - -
Ethanol 0.36 9 - - 10 9 -
Hexane 0.40 - - - - - -

S. crassa Methanol 0.50 - - - - 9 -
Ethanol 0.34 - 8 - - - -
Hexane 0.66 - - - - - -

S. biformis Methanol 0.19 - - - 8 - -
Ethanol 0.21 - - - - - -
Hexane 0.23 - 8 - - - -

S. condensata Methanol 0.53 - - - - 8 -
Ethanol 0.39 - - - - - -
Hexane 0.55 - - - - - -

Control Tween 80 0.50% - - - - - -
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pathogens. The degree of activity was varied with reference 
to concentration of algal extracts. The methanolic extract 
of O. sancta showed the antibacterial activity against three 
pathogens viz., P. mirabilis, P. vulgaris and S. aureus with 
the inhibition zones of 10, 8 and 8 mm, respectively (Table 
1). The ethanolic and hexane extracts of O. sancta exhibited 
the antibacterial activity against only one bacterium S. 
aureus with the inhibition zones of 7 and 9 mm, respectively. 
E. coli, S. typhi, P. mirabilis, P. vulgaris and S. pyrogenes 
were resistant to hexane and ethanolic extracts of O. sancta 
(Table 1). The methanolic and ethanolic extracts of L. birgei 
exhibited the antibacterial activity against two pathogens 
each i.e. P. mirabilis and P. vulgaris with the maximum 
zone of inhibition of 8 and 8 mm, respectively (Table 1). The 
hexane extract failed to show inhibition zone against any 
other pathogen used for this antibacterial assay.
   The methanolic extracts of O. echinospermum exhibited the 
antibacterial activity against only one bacterium i.e. S. typhi 
with the maximum zone of inhibition (7 mm) (Table 1). E. coli, 
S. pyrogenes, S. aureus, P. vulgaris and P. mirabilis were 
resistant to the methanolic extracts of O. echinospermum 
(Table 1). The ethanolic extracts of O. echinospermum 
displayed the antibacterial activity against S. typhi and P. 
mirabilis with the maximum of zone of inhibition (7 mm). 
The hexane extracts of O. echinospermum displayed the 
antibacterial activity against S. typhi with the maximum of 
zone of inhibition (7 mm). 
   The methanolic extracts of S. decimina exhibited the 
antibacterial activity against S. aureus and P. mirabilis 
with the maximum zone of inhibition of 12 and 9 mm, 
respectively. The hexane extracts of S. decimina exhibited 
the antibacterial activity against only S. aureus with 
maximum of zone of inhibition (9 mm). The ethanolic 
extracts of S. decimina failed to show the bio-efficacy 
against the selected bacteria. The methanolic extracts of 
S. grantiana exhibited the anti-bacterial activity against 
S. typhi with the maximum zone of inhibition (7 mm). The 
ethanolic extracts of S. grantiana showed the anti-bacterial 
activity against three organisms i.e. E. coli, P. vulgaris 
and P. mirabilis with the zone of inhibition of 9, 10 and 
9 mm, respectively. The hexane extracts of S. grantiana 
failed to demonstrate the anti-bacterial activity against the 
selected pathogens. The methanolic extracts of S. crassa 
exhibited the antibacterial activity against P. mirabilis 
with the maximum zone of inhibition (9 mm). The hexane 
extract of S. crassa failed to show the bio-activity against 
the selected bacteria. The methanolic extracts of S. biformis 
exhibited the antibacterial activity against P. vulgaris with 
the maximum zone of inhibition (8 mm). The hexane extracts 
of S.  biformis exhibited the antibacterial activity against 
only S. aureus with maximum of zone of inhibition (8 mm). 
The ethanolic extract of S. biformis failed to show the bio-
activity against the selected bacteria. The methanolic extract 

of S. condensata showed the antibacterial activity against P. 
mirabilis with the maximum zone inhibition of 8 mm. The 
ethanolic and hexane extracts of S. condensata failed to show 
the antibacterial activity against the selected pathogens.

4. Discussion

   Many fresh water microalgae have been recognized as 
potential source of antibacterial substances. E. coli is a gram 
negative, straight, rod shaped bacterium arranged singly or 
in pairs. They cause mainly four types of clinical syndromes, 
urinary tract infections, diarrhoea or gastroenteritis, 
pyogenic infections and septicemia. The present study 
results revealed that the ethanolic extracts of S. grantiana 
showed the antibacterial activity against E. coli. The results 
of the present study suggest that the ethanolic extracts of 
S. grantiana may be used to treat urinary tract infections, 
diarrhea, pyogenic infections and septicemia. S. aureus 
is a gram positive bacterium causing diseases like sepsis 
in wounds and burns, septicemia, pharyngitis, sinusitis, 
and tonsillitis. The hexane extracts of S. biformis and S. 
decimina, ethanolic extracts of O. sancta and methanolic 
extracts of S. decimina showed the anti-bacterial activity 
against S. aureus and suggest that the hexane extracts of 
S. biformis and S. decimina, ethanolic extracts of O. sancta 
and methanolic extracts of S. decimina may be used to treat 
the diseases like sepsis in wounds and burns, septicemia, 
pharyngitis, sinusitis, and tonsillitis. S. typhi is a gram 
negative rod shaped bacterium. S. typhi can cause the 
enteric fever, septicemia with or without local suppurative 
lesions, and gastroenteritis in human beings. The hexane, 
methanolic and ethanolic extracts of O. echinospermum and 
methanolic extracts of S. grantiana showed the antibacterial 
activity against the pathogen S. typhi, it confirms the active 
principles against the S. typhi in hexane, methanolic and 
ethanolic extracts of O. echinospermum and methanolic 
extracts of S. grantiana. It suggests that in addition to the 
available drugs, alternatively we can use the extracts of O. 
echinospermum and S. grantiana against the enteric fever, 
septicemia with or without local suppurative lesions, and 
gastroenteritis. P. vulgaris is a rod-shaped gram negative 
bacterium. It causes urinary tract infections and wound 
infections in human beings. The methanolic extracts of L. 
birgei, S. biformis and ethanolic extracts of S. grantiana 
demonstrated the antibacterial activity against the pathogen 
P. vulgaris. It confirms the active principle presence in 
L. birgei, S. biformis and S. grantiana. P. mirabilis is a 
gram-negative bacterium. P. mirabilis causes urinary tract 
infections and wound infections. P. mirabilis is responsible 
for about 90% of all Proteus infections. The methanolic 
extracts of L. birgei, S. crassa and ethanolic extracts of S. 
grantiana and O. echinospermum demonstrated the anti-
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bacterial activity against the P. mirabilis and suggested as 
alternative medicine to treat urinary and wound infections. 
Most of the identified components with antimicrobial 
activity extracted from plant groups are aromatic or 
saturated organic compounds and they are more soluble in 
methanol[24]. Similarly, in this study the methanol extracts 
exhibited higher activity followed by ethanol and the hexane 
extracts. 
   The present study indicates that the antibacterial property 
of the eight algal species against the selected strains of 
human pathogenic bacteria varies depending upon the 
solvent medium used for extraction. The most sensitive 
bacteria were S. aureus and P. mirabilis, which were 
inhibited by methanol, ethanol and hexane extracts. S. 
pyrogenes is the most resistant bacteria used for this study. 
These results give an indication of the presence of promising 
antibacterial compounds in the plants under studied. 
Further phytochemical studies are needed to elucidate the 
components responsible for antibacterial activity of these 
extracts against bacteria.
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