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Abstract - Scientists are still exploring the organisms of tropical rain forest for potentially valuable medicinal products. 
One such novel natural resource is the bioactive metabolites found in the micro organisms such as micro algae or 
cyanobacteria. The microalgae regarded as the cyanobacteria makes them useful as antibiotics because of the presence of 
antagonistic compounds . The cyanobacteria called Oscillatoria Spp. namely Oscillatoria salina posses these antagonistic 
nature due to the presence of the secondary metabolites they produce. In this study the  Oscillatoria spp were isolated from 
Chennai coast and the nature  were studied. The mass cultivation of these cyanobacteria were done and crude extract was 
obtained by extraction methods. Three species of cyanobacteria oscillatoria spp were obtained, namely oscillatoria salina 
,oscillatoria boryana, oscillatoria laetrivirans. The antioxidant activity was performed.  The results emerged proved 
the anti oxidant activity and maximum activity was shown in oscillatoria salina which was further subjected to Thin layer 
chromatography to find out the various bioactive components present. 
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I. INTRODUCTION 

 
Cyanobacteria are a group of extraordinary diverse 
prokaryotes  growing in a wide variety in of habitats 
such as fresh water, sea water, soil, rockwall, sewage 
and tree trunk. In some forms of cyanobacteria 
especially in oscillatoria spp  psedovacuoles may be 
formed, these contribute towards their buoyancy by 
virtue of the gas that they contain .The reproduction 
is mainly by fragmentation.1 They are 
photoautotrophic. The presence of antagonistic  
compound  make them antibiotic .The traditional use 
of cyanobacteria including as food has been 
established  through  centuries and through numerous 
and rigorous toxicological studies.₂ Cyanobacteria 
are playing    major   role in photoproduction in 
biofuels, ammonia, various metabolites, vitamins, 
toxins, therapeutic substances and aqua or animal 
feed .Oscillatoria is a genus of filamentous 
cyanobacterium which is  named  after its oscillation 
movement.  
Cyanobacteria incuding  microcystin producing strains 
produce a number of  peptide  compounds e.g  
micropeptides, cyanopeptides, microviridin, circinamide 
,aeruginosin  with  varying bioactivities and potential 
application. ₃.The bioactive chemicals produced in algae 
are expected to be synthesized under certain stress 
condition and low growth rate at concentration large 
enough to be effective.⁴ The medicinal value of 
cyanobacteria was appreciated as early as 150 B.C, 
when strain of nostoc   used  to treat  gout fistula and 
cancer.⁵  
 
II. MATERIALS AND METHODS 
 
Isolation of cyanobacteria  
Oscillatoria spp, a marine cyanobacteria, autotrophic  

 
filamentous photosynthetic organism  was chosen for 
this study. It was collected from the kovalam beach 
from three different places. The obtained culture was 
grown in the cyanobacterial medium. The growth 
characteristics were studied and the biochemical 
nature were compared with the cultures obtained 
from National facility of marine cyanobacteria 
(NFMC) tiruchirapally. Three species of oscillatoria 
were obtained, namely oscillatoria salina, 
oscillatoria boryana ,oscillatoria laetrivirans. 
 
Culture media 
The oscillatoria spp. were cultured in BG11 broth 
and enhanced with a nitrogen source like urea. This 
was provided with a light source and incubated for 
25±2⁰C in 1,500 lux with 12 hrs day/night cycle and 
was allowed to grow for 15-20 days. 
 
Harvest 
After the duration of 15-20 days, the mass was 
harvested using a sieve and was washed many times 
with tap water followed by distilled water to 
remove salts.  The fresh weight of the mass was 
obtained  using an electronic balance (Precisa 
125A,Switzerland). This wet mass was used for the 
preparation of extract. 
 
Extraction 
The weighed wet mass was grounded in a pestle and 
mortar with 100% alcohol (distilled). The ground 
material was centrifuged at 10,000 rpm for 10 
minutes at 4⁰C (Remi cooling centrifuge C24) and 
the supernatant was separated and collected. This 
process was repeated till the pellet turned grey or 
the supernatant turned colorless. The supernatant 
was pooled and filtered through crude filter paper, 
followed by Whatmann No.1 filter paper and then it 
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was concentrated using a speed vaccum 
concentrator. Weight of this crude extract was 
determined. This crude extract was used for the 
further analysis. 
 
III. ANTIOXIDANT ACTIVITY OF 
CYANOBACTERIA: 
 
3.7ml of absolute methanol was aliquoted in all test 
tubes along with blank.100µl of absolute methanol 
were added to the blank.100µl of butylated 
hydroxyl toluene(BHT) to the tube marked as 
standard.100µl respective samples were added to all 
other tubes marked as test. Finally 200µl of DPPH 
reagent was added in all other test tubes incuding 
blank .The tubes were incubated at room 
temperature and dark condition for mininmum of 30 
minutes. The absorbance was checked of all 
samples at 517nm. 
 
EXTRACTION OF THE BIOACTIVE 
COMPOUNDS THIN LAYER 
CHROMATOGRAPHY(TLC): 

PREPARATION OF THIN LAYER PLATE: 
 
The stationery phase (silica gel) was prepared on 
slurry with water or buffer at 1:2 ratio. It was applied 
to the glass plate or an inert plastic or aluminium 
sheet (as thin as a glass rod or pipette) using TLC 
applicator of 0.25mM thickness for analytical 
separation and 2.5mM thickness for reparation 
preparation. 
Calcium sulpahte CaSo4.½ H2O gypsum(10.15%) is 
incorporated to the adsorbent as a binder, since it 
facilitates the incorporated adhesion of the adsorbent 
to the plate. After the application of the adsorbent, 
the plates are air dried for 10-15 minutes. This 
process also known as activation of the adsorbent. 
The plates can be used immediately or stored in the 
dessicator. 
 
SAMPLE PREPARATION:  
Phenols: Two grams of blue green algae (BGA) 
cultures were lixivated in methanol on rotary 
shaker(180 thaws/min) for 24 hours. Then the extract 
was filtered by using whatman.no.1 filter paper. The 
condensed filtrate was used for TLC.6 

Amino acids: Two grams of blue green algae(BGA) 
cultures was extracted with 70% ethanol in waterbath 
(80ºc/15 mins).The condensed filtrate is used for 
TLC. 
Sterols: Two grams of blue green algae (BGA) 
extracted with 10ml of methanol in 
waterbath(80ºc/15 mins).The condensed filtrate is 
used for TLC. 
Saponins: Two grams of blue green cultures 
(BGA)was extracted with 10ml of 70% ethanol by 
refluxing for 10 minutes. Then this extract was 
filtered by using whattman no.1 filter paper. The 
filter is condensed enriched with n-butanol, and 

thoroughly mixed. The butanol was retained 
condensed and used for thin layer chromatography. 
Sample application: A line was drawn lightly with 
pencil, about 1.5 to 2.0 cm from the bottom. A scale 
was placed at the bottom and spotted at a distance of 
1.5cm.The order was noted. The samples were 
spotted using capillary tubes at 1.5cm distance 
between them; for preparing TLC, the sample is 
applied as a banal across the layer than as a spot. 
 
SOLVENT PEPARATION: 

Phenols:  The phenols were separated using 
chloroform and methanol(27:03) solvent mixture. 
Aminoacids: The amino acids were separated by 
using butanol , acetic acid  and water (80:20:20) 
solvent mixture. 
Sterols: The sterols were separated by using acetone, 
glacial acetic acid, methanol and water  (64:34:12:8) 
solvent mixture. 
Saponins: The saponins were separated using 
choloroform, glacial acetic acid, methanol and water 
(64:34:12:8) solvent mixture. 
 
RUNNING OF SAMPLE IN TLC:  
The chromatography tank is filled with developing to 
a depth of 1.5cm and equilibrated for about 
5hours.The thin layer plate is placed gently in the 
tank and allowed to stand for about 60 minutes. It 
was ensured that the spots did not touch the solvent 
directly because capillary action can cause the 
solvent to display as seen in paper chromatography 
and the separation of the compounds takes place as 
the front of the solvent reaches about 1.2cm from the 
top of the plate. The plate is removed; the front of the 
solvent is marked with a pencil immediately and 
allowed to air dry, placing the plate upside down. 
 
COMPOUND DETECTION: 
Several methods were available to detect the 
separated compounds. 
Phenols: The presence of phenols in the developed 
chromatogram was detected by spraying folin 
ciocalteau reagent. After the plates were heated at 
80ºc for 10 minutes, there was a positive reaction to 
the formation of blue colour spot.(Wagner and 
Bladt(1996))7 

Aminoacids: The presence of aminoacids in the 
developed chromatogram was detected by spraying 
the 0.1% ninhydrin in acetone. After the plates were 
heated at 80ºc for 10 minutes, there was a positive 
reaction to the formation of pink or purple 
spots.(Wagner and Bladt(1996)) 
Sterols: The presence of sterols in the developed 
chromatogram was detected by spraying folin 
ciocalteau reagent. After the plates were heated at 
80ºc for 10 minutes a positive reaction to the 
formation of blue colour spots was seen.(Wagner and 
Bladt(1996)) 
Saponins: The presence of saponins in the developed 
chromatogram was detected by iodine vapours, and 
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possible reaction to the formation of yellow colour 
spots was seen.(Wagner and Bladt(1996)) 
 
DETECTION OF Rf VALUE: 
The Rf  values of the various bioactive compounds 
were calculated using the following formula.  
 

 
 
IV. RESULTS AND DISCUSSION: 
 
The  antioxidant   nature of  the  three species of 
cyanobacteria was studied.  In  this study the  

antioxidant activity of methanolic extract of 
oscillatoria  Salina   was  studied  using invitro assay.  
The  anti oxidant activity  of  oscillatoria  salina  was  
evaluated  using the free radical scavenging  activity 
assay(DPPH Method).The result of the study show 
that   oscillatoria  salina   possess significant  free  
radical scavenging properties.⁸  Phytonutrients and 
pigments present in the cyanobacteria act as 
antioxidant which facilitates the formation of bodys 
defense against free radical damage to cells.⁹ The 
results obtained from the thin layer  chromatography  
clearly shows the presence of amino acids, phenol, 
sterols and saponins. The presence of saponins and 
aminoacids are found to be prominent. 

 
TABLE 1: 

 
 

FIGURE 1:  
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CONCLUSION 
 
The oscillatoria salina has antioxidant activity .The 
thin layer chromatography test of the cyanobacteria is 
done efficiently for the separation of components. 
₁₀Thin layer chromatography shows the presence of  
various compounds responsible for bioactivity, which 
may be proved with further study.  The  
cyanobacteria Oscillatoria spp. has many species 
exhibiting its biodiversity, with most of the  species 
actively possessing bioactive compounds.11 The 
medicinal qualities of cyanobacteria were  first 
appreciated as early as 1500 B.C. Cyanobacteria are 
one of the richest source of known and  novel 
bioactive compounds with wide pharmaceutical 
application. 
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