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ABSTRACT

Blue green algae, Anabaena sp. (Nostocaceae), atetlefrom rice field of Anandapuram,
Visakhapatnam, AP, India was examined for antiaxidproperties. Methanol extract was
screened for the estimation of total phenolic cohtey Folin-Ciocalteau assay. Antioxidant
potential of the extract was measured by 2,2-digh&spicrylhydrazyl radical scavenging
assay. Methanol extract exhibited 57.06 GAE mg/genplic content and 48.6240.29% DPPH
radical scavenging activity at 10g/ml concentration with an I§g value of 101.81g/ml.
These results concluded that Anabaena sp. posggsaiitioxidant activity and can used for the
isolation of antioxidant compounds.

Keywords: Anabaenasp.; Antioxidant; DPPH radical scavenging assagnglic compounds.

INTRODUCTION

Anabaenasp. is a filamentous cyanobacterium (blue-gregael usually found in all kinds of
water. Anabaendhas uniseriate, straight, curved or coiled trichsrtieat may be constricted at
the cell walls. The cells appears in sphericalpsdiidal, cylindrical or bent shapes with blue-
green to yellow-green colour because of phycocygigment. Anabaenap. is commonly

known for its nitrogen fixing abilities [1]. In theecent yearsinabaenasp. has been reported for

156

Pelagia Research Library



K. V. Bhaskara Raoet al Eur. J. Exp. Bio., 2011, 1 (1):156-162

some of the medicinal properties such as antimialodictivity [2], antioxidant activity [3],
antitumor activity [4], larvicidal activity [5, 68tc.

Oxidation is a natural metabolic process in celijol resulting in the formation of free radicals
such as hydrogen peroxide ;®}), hypochlorous acid (HOCI) and ozones(OFree radicals
damage the cell membranes, proteins, fats, nuakgttin the cells and cause several disorders
such as cancer, Parkinson's disease, Alzheimeseagk and myocardial infarction [7, 8] etc.
Some other factors such as cigarette smoke, auitamekhaust, radiation, pesticides and air
pollution etc also resulting in to the formationfade radicals.

Antioxidant compounds are widely used compoundscaanter the free radicals mediate
oxidative stress in the cell [9]. These antioxidaampounds can be derived from natural and
chemical sources. Natural sources are much safesaalue to less toxicity and side effects, so
the production of antioxidant compound from theurnalt sources such as plants and algae is in
great demand. Earlier a variety of algal specie® leeen reported to possess antioxidant activity
such asAcanthophora spicifera, Cystoseira compressia, @riga, Sargassum furcatum, S.
swartzii, Chlorella sp,and Colpomenia sinuosa&tc. [10-13]. This study was designed to
investigate the total phenolic content and the DPRidical scavenging activity of the
Anabaenasp. collected from the rice field of Anandapuraittage, Dist- Visakhapatnam, AP,
India.

MATERIALS AND METHODS

Chemicals

Methanol, Folin- Ciocalteau reagent and Gallic agete purchased from SRL (Mumbai, India).
2, 2-diphenyl-1-picrylnydrazyl (DPPH) was purchasedm Sigma-Aldrich Chemical Co.
(Milwaukee, WI, USA). Sodium carbonate, ingrediemds Chu 10 medium (ammonium
heptamolybdate tetrahydrate, boric acid, calciutrate, cobaltous nitrate, copper sulphate, ferric
chloride, potassium biphosphate, magnesium sulpha&ganese sulphate, sodium carbonate,
sodium silicate, zinc sulphate) were purchased fiimedia Laboratories Pvt. Ltd. (Mumbai,
India).

Collection of cyanobacterial strains

The filamentous and heterocystous cyanobactenmainst were collected from the rice field of
Anandapuram Village, Dist- Visakhapatnam, AP, Indiaing September 2009. The samples
were collected in sterilized plastic bags and fiemed to the ice box, immediately. The samples
were brought to the Laboratory for further procegsi

Isolation of Anabaena sp.
The cultures were isolated and purified by repeptating on solid Chu 10 medium and colonies

of different morphologies were identified accordittgmorphological properties and pigment
composition [14-19]. The microscopic structure \&abo observed.
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Production of purified algal biomass

Pure culture was maintained by subculturing in 28@Erlenmeyer flasks containing 100 ml of
sterile Chu 10 medium (liquid) and incubated urnittrescent light (3000 lux) at a temperature
of 25 + 1°C. The culture was harvested by centdfign (4000 rpm for 15 minutes) after 15
days of inoculation.

Preparation of the extract

The algal biomass was harvested and washed thdyounghkterilized distilled water. The algal
biomass was shade dried at room temperature. Rigad biomass was uniformly grinded using
mechanical grinder to make fine powder. Ten granthef powder was extracted in methanol
using a Soxhlet apparatus. The extract was coratedtrat 40°C under reduced pressure (72
mbar) with a rotary evaporator and dried using hiiper. Dried extract was collect in air tight
container and stored at 4°C up for further use.

Estimation of total phenolic content

Total phenolic content of the methanol extractilainientous cyanobacterfnabaenasp. was
determined using the Folin-Ciocalteau reagent nte{R6]. The crude methanol extracts were
diluted in methanol to obtain different concentrati (125, 250, 500 and 1000 pg). 50 ul of each
extract was mixed with 2.5 ml of Folin- Ciocaltegagent (1/10 dilution in purified water) and
2 ml of 7.5% NaCQO; (w/v in purified water). The mixture was incubatad45°C for 15 min.
The absorbance was measured at 765 nC@®gsolution (2 ml of 7.5% N&LOs in 2.55 ml of
distilled water) was used as blank. The resultvesipressed as gallic acid equivalence in pg.
Each experiment was performed in triplicates aheamncentration.

DPPH radical scavenging activity

The DPPH radical scavenging activity was perforraedording to the method of Guha et al.
2010 [21]. The methanol extract Ahabaenasp. was diluted in distilled water to make 20, 40,
60, 80 and 100 pg/ml dilutions. Two millilitres each dilution was mixed with 1 ml of DPPH

solution (0.2 mM/ml in methanol) and mixed thorolygihe mixture was incubated in dark at
20°C for 40 min. Absorbance was measured at 517sing UV-Vis spectrophotometer with

methanol as blank. Each experiment was performédpircates at each concentration.

The percentage scavenging of DPPH by the extraassoalculated according to the following
formula:

% DPPH Radical scavenging= [(Ac - At) / Ac] x 100
Here.

Ac is the absorbance of the control (DPPH),

At is the absorbance of test sample.

Statistical Analysis

All tests were conducted in triplicate. Data arporded as means + standard deviation (SD).
Results were analyzed statically by using Microg&odtel 2007 (Roselle, IL, USA).
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RESULTS AND DISCUSSION

Algae are found in soil as well as water (fresh amatine). Algae are a group of autotrophic
organisms that synthesized there food by photosgigh Algae are a rich source
of carbohydrates, protein, enzymes, fiber, vitanaind minerals etc. Algae offer a wide range of
therapeutic  possibilities such as antinociceptivanti-inflammatory, antibacterial,
hepatoprotective, antitumor, antioxidant, anti-feohtive, anticoagulant and nematicidal
activity [13, 22-30].

In this study, the antioxidant potential of theédlgreen algaeAphabaenasp) was explored. The
algal culture was collected from the rice field Aviandapuram Village, Dist- Visakhapatnam,
AP, India. The culture was purified on Chu 10 medigFigure 1A) and the microscopic
structure was observed. The microscopic observaimwed the presence of long chains of
vegetative cell with the presence of heterocyst tmmfirms the presence @&nabaenasp.
(Figure 1B).

Percentage yield
10 gm of dried algaeAhabaenasp.) powder was extracted in methanol to obtagntéist extract.
After drying the filtrate yielded 0.19 gm of exttdbat is 1.9% of the initial powder (10 gm).

Total phenolic content

Phenolic compounds are the major chemical withoaidant potential. In the current study, total
phenolic content of the methanol extracAofabaenasp. was measured. Results are expressed as
gallic acid exultance (GAE) in ug and reported iguife 2. Phenolic content of the extract
showed dose dependent increases.

Catechin, flavonols, flavonol, glycosides, phlorotens and phenolic compounds have been
reported from a variety of algae; among them phencbmpounds are the key compounds
present in algae with high free radical scavengictgvity. It has generated a great interest for the
development of natural antioxidant compounds frbenalgae [31].

DPPH radical scavenging activity

Antioxidant potential of the methanol extract wasasured by DPPH radical scavenging activity.
The results are expressed as percentage inhilmfi@PPH and reported in Figure 3. Methanol
extract resulted in high DPPH radical scavengingyi#g with 1Cso value of 101.83ug/ml and
the scavenging activity was found to be increasiiy the dose. Earlier, the methanolic extract
of AnabaenaCC 7119 and its fractions were reported to pgssfient antioxidant activity.
The extracts also reported to prevent the oxidatoisoybean oil [32]. Suhail et al (2011)
reported the DPPH radical scavenging potentiahef variabilis. The results showed that the
methanolic extract of theéA. variabilis resulted in to approximately 16% DPPH radical
scavenging activity [3]. Medicinal plants also aluadble source of natural antioxidant
compounds, earlier a variety of plants also repbfte antioxidant activity such aSyzigum
cuminii, Crateva nurvula, Mentha piperita AsparagasemosusandCamellia sinesietc [33-
37].
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Figure 1: Anabaena sp. used during the study, A: Growth ofAnabaena sp. on Chu 10 medium, B: microscopic
structure of the purified Anabaena sp.
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Figure 2: Total phenolic content in varying concenations of methanol extract ofAnabaena sp. Data is given
in mean + SD (n = 3) and expressed as Gallic aciduévalence (GAE) in pg.
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Figure 3: DPPH radical scavenging activity of the &rying concentrations of methanol extract ofAnabaena sp.
Data is given in mean + SD (n = 3)
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