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ABSTRACT 

Acanthophora Specifera is a species of marine red seaweed and in the 

family Rhodomelaceae. They were freshly collected from Mandapam 

Coastal Area, Rameswaram Tamilnadu, India and rinsed in seawater 

and packed in aseptic bags for further proceedings to laboratory. 

Seaweeds are potential renewable resources in the marine 

environment. It has been used as antioxidant and antimutagen. Hence, 

the present study was carried out to exhibit the preliminary 

phytochemical screening and invitro antioxidant properties of various 

extracts of Acanthophora specifera. Methanol, ethanol and water 

extracts were prepared for further analysis. Out of these three extracts, 

methanolic extract showed the maximum phytoconstituents. The 

results of the present study revealed the presence of tannin, saponin, 

flavonoids, steroids, terpenoids, alkaloids, aminoacid, polyphenol,  

anthroquinone, glycosides. Our study also demonstrated the good invitro antioxidant efficacy 

of methanolic extract of Acanthophora specifera. Therefore, We concluded that 

Acanthophora specifera may be used as rich source of phytoconstituents and natural 

antioxidants. 
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INTRODUCTION 

Seaweeds are potential renewable resources in the marine environment. It is generated 

enormous amount of bioactive compounds with immense medicinal potential. Nowadays, the 

uses of antibiotics have increased due to infections.
[1]

 

 

The first investigation antibiotic activity carried out by Pratt et al., (1944).
[2]

 Since algae have 

been used in traditional medicine for a long time and also some algae have bacteriostatic, 

bactericidal, antifungal, anti viral and anti tumor activity, they have been extensively studied 

by several researchers. Seaweed is rich in antioxidants such as carotenoids, pigments, 

polyphenols, enzymes. Seaweeds are the most excellent source of Vitamin A, B1, B12, C, D 

and E.
[3]

 

 

The mineral nutrient present in seaweeds are diverse and the main elements being 

magnesium, sodium, potassium and calcium. The chemical composition of seaweeds varies 

with species, habitat, maturity and environmental conditions.
[4]

 

 

Among the different compounds with functional properties, antioxidants are the most widely 

studied. Antioxidants are the substances, which can defend serious human diseases including 

melanoma, cardiac disorders, diabetes, cancer, inflammatory that explain their potential use 

in increasing shelf life of food and as medicine.
[5]

 

 

Free radical induced oxidation is one of the major reasons in deterioration of nutritional 

quality and other physical attributes of food items under storage. Previous studies in animal 

models and cell culture have suggested that seaweed phytochemicals have the potential to 

inhibit progression of carcinoma formation.
[6]

 

 

Although thousands of bioactive compounds have been discovered, the need for novel 

therapeutic compounds is still urgent in concern of number of new diseases and resistant 

strains of micro organisms. Therefore, the present study was carried out to demonstrate the 

preliminary phytochemical screening and in vitro antioxidant properties of various extracts of 

Acanthophora specifera. 

 

MATERIALS AND METHODS 

Collection of Seaweeds 

Acanthophora specifera were collected from Gulf of Mannar, Rameswaram, Tamilnadu, 

India. The collected samples were cleaned well with sea water to remove all the extraneous 
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matter such as epiphytes, sand particles, pebbles and shells and brought to the laboratory in 

sterile bags. Then the samples were washed with tap water and distilled water and spread in 

the dark room for drying, after which the dried samples were powdered and subsequently 

stored at 4°C. 

 

Preparation of extract 

25gms of the powder of Acanthophora specifera were transferred into three different conical 

flask (250ml).The conical flask containing 100ml of three different solvents viz. Ethanol, 

Methanol and water. The conical flask containing Acanthophora specifera powder and 

solvent was shaked it well for 48 hours by free hand. After 3 days, the extracts were filtered 

using Whatmann filter paper No.1. and was transferred into china dish. The supernatant was 

completely removed by keeping the china dish over a boiling water bath at 45
о
C.The 

obtained extracts were stored at 4°C in air tight bottle until further use. 

 

Qualitative Preliminary Phytochemicals Screening 

Chemical tests were carried out on the various of Acanthophora specifera extract using 

standard procedures to identify the phytochemicals namely Anthraquinones, Alkaloids, 

Carbohydrates, Aminoacids, Polyphenols, Tannins, Phlobatannins, Saponins, Flavonoids, 

Terpenoids, Triterpenoids, Glycosides following the methodology of  Harborne (1973).
[7]

 

 

Quantitative determination of Total Flavonoids and Total Phenols 

Determination of Total Phenols 

Total phenols were estimated by the method of Edeoga et al., (2005).
[8]

 

 

The fat free sample was boiled with 50 ml of ether for the extraction of the phenolic 

component for 15 min. 5 ml of the extract was pipetted into a 50 ml flask, then 10 ml of 

distilled water was added. 2 ml of ammonium hydroxide solution and 5 ml of concentrated 

amyl alcohol were also added. The sample was made up to mark and left to react for 30 min 

for colour development. This was measured at 505 nm. 

 

Determination of Total Flavonoids 

Flavonoids were determined by the method of Bohm and Kocipai-Abyazan (1994).
[9]

 

10 g of the sample was extracted repeatedly with 100 ml of 80% aqueous methanol at room 

temperature. The whole solution was filtered through whatman filter paper No 42 (125 mm). 
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The filtrate was later transferred into a crucible and evaporated into dryness over a water bath 

and weighed to a constant weight. 

 

IN VITRO ANTIOXIDANT ACTIVITY OF ACANTHOPHORA SPECIFERA 

Preparation of extract 

Different concentrations of Acanthophora specifera (20, 40, 60 and 80 µg/ml) were chosen 

for in vitro antioxidant activity. L-Ascorbic acid was used as the standard. 

 

DPPH Radical Scavenging Assay 

DPPH radical-scavenging activity was determined by the method of Shimada, et al., 

(1992).
[10]

 Briefly, a 2 ml aliquot of DPPH methanol solution (25µg/ml) was added to 0.5 ml 

sample solution at different concentrations. The mixture was shaken vigorously and allowed 

to stand at room temperature in the dark for 30 min. Then the absorbance was measured at 

517nm in a spectrophotometer. Lower absorbance of the reaction mixture indicated higher 

free-radical scavenging activity. 

 

                                                                                              AC  –  AS 

Radical scavenging activity (%) =   100     —                 --------------------    X 100 

                                                                                                   AC 

 

Where AC = control is the absorbance and AS = sample is the absorbance of reaction mixture 

(in the presence of sample). 

 

Hydroxyl Radical Scavenging Assay 

The scavenging activity for hydroxyl radicals was measured with Fenton reaction by the 

method of Yu et al., (2004).
[11] 

Reaction mixture contained 60μl of 1.0mM FeCl3, 90μl of 

1mM 1,10- phenanthroline, 2.4 ml of 0.2M phosphate buffer (Ph 7.8), 150μl of 0.17M H2O2, 

and 1.5 ml of extract at  various concentrations. Adding H2O2 started the reaction. After 

incubation at room temperature for 5 min, the absorbance of the mixture at 560nm was 

measured with a spectrophotometer. The hydroxyl radical scavenging activity was calculated 

according to the following equation: 

 

% Inhibition = ((A0-A1) / A0 × 100) 

 

Where A0 was the absorbance of the control (blank, without extract) and A1 was the 

absorbance in the presence of the extract. 
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Superoxide Anion Scavenging Assay 

The superoxide anion radicals scavenging activity was measured by the method of Liu et al., 

(1997).
[12] 

In this experiment, the superoxide anion was generated in 3 ml of Tris-HCl buffer 

(100 mM, pH 7.4) containing 0.75 ml of NBT (300 μM) solution, 0.75 ml of NADH (936 

μM) solution and 0.3 ml of different concentrations of the extract. The reaction was initiated 

by adding 0.75 ml of PMS (120 μM) to the mixture. After 5 min of incubation at room 

temperature, the absorbance at 560 nm was measured in spectrophotometer. The superoxide 

anion scavenging activity was calculated according to the following equation 

 

% Inhibition = ((A0-A1) / A0 × 100) 

 

Where A0 was the absorbance of the control (blank, without extract) and A1 was the 

absorbance in the presence of the extract. 

 

Nitric Oxide Radical Scavenging Assay 

Nitric oxide radical scavenging activity was determined according to the method reported by 

Garrat (1964).
[13] 

Sodium nitroprusside in aqueous solution at physiological pH 

spontaneously generates nitric oxide, which interacts with oxygen to produce nitrite ions, 

which can be determined by the use of the Griess Illosvoy reaction. 2 ml of 10mM sodium 

nitroprusside in 0.5 ml phosphate buffer saline (pH 7.4) was mixed with 0.5 ml of extract at 

various concentrations and the mixture incubated at 25
o
C for 150 min. From the incubated 

mixture 0.5 ml was taken out and added into 1.0 ml sulfanilic acid reagent (33% in 20% 

glacial acetic acid) and incubated at room temperature for 5 min. Finally, 1.0 ml 

naphthylethylenediamine dihydrochloride (0.1% w/v) was mixed and incubated at room 

temperature for 30 min. The absorbance at 540 nm was measured with a spectrophotometer. 

The nitric oxide scavenging activity was calculated according to the following equation: 

 

% Inhibition = ((A0-A1) / A0 × 100) 

 

Where A0 was the absorbance of the control (blank, without extract) and A1 was the 

absorbance in the presence of the extract. 

 

Fe
2+

 Chelating Assay 

The chelating activity of the extracts for ferrous ions Fe2+ was measured according to the 

method of Dinis et al., (1994).
[14] 

To 0.5 ml of extract, 1.6 ml of deionized water and 0.05 ml 

of FeCl2 (2mM) was added. After 30 s, 0.1 ml ferrozine (5mM) was added. Ferrozine reacted 
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with the divalent iron to form stable magenta complex species that were very soluble in 

water. After 10 min at room temperature, the absorbance of the Fe
2+

-Ferrozine complex was 

measured at 562 nm. The chelating activity of the extract for Fe
2+

 was calculated as. 

 

Chelating rate (%) = (A0 - A1) / A0 × 100 

 

Where A0 was the absorbance of the control (blank, without extract) and A1 was the 

absorbance in the presence of the extract. 

 

Reducing Power Assay 

The Fe
3+ 

reducing power of the extract was determined by the method of Oyaizu (1986).
[15] 

The extract (0.75 ml) at various concentrations was mixed with 0.75 ml of phosphate buffer 

(0.2M, pH 6.6) and 0.75 ml of potassium hexacyanoferrate (K3Fe(CN)6) (1%, w/v), followed 

by incubating at 50
o
C in a water bath for 20 min. The reaction was stopped by adding 0.75 ml 

of trichloroacetic acid (TCA) solution (10%) and then centrifuged at 800g for 10 min. 1.5 ml 

of the supernatant was mixed with 1.5 ml of distilled water and 0.1 ml of ferric chloride 

(FeCl3) solution (0.1%, w/v) for 10 min. The absorbance at 700 nm was measured as the 

reducing power. Higher absorbance of the reaction mixture indicated greater reducing power. 

 

RESULTS 

Qualitative Preliminary Phytochemical Screening 

The phytochemicals present in the methanolic, ethanolic, and water extract of Acanthophora 

specifera were identified and presented in the Table.1.Our results indicates the presence of 

more phytochemicals in the methanolic extract as compared to ethanolic and water extracts. 

Hence, the methanolic extracts were selected for the further study. 

 

Table .1- Phytochemical screening of different extracts of Acanthophora specifera 

S. No. Secondary Metabolites 
Extracts 

Ethanol Methanol Water 

1 Tannin + + + 

2 Phlobatannins + + + 

3 Saponin + + + 

4 Flavonoids ++ ++ + 

5 Steroids + + + 

6 Terpenoids + +++ + 

7 Triterpenoids + + + 

8 Alkaloids + ++ + 

    9 Carbohydrate - - + 

   10 Amino acid + ++ + 
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(+)Presence   (-) Absence   (+++)     High concentrations 

 

Quantitative determination of Total Flavonoids and Total Phenols 

The total phenolic content and flavonoids contents present in the methanolic extract of 

Acanthophora specifera were given in Table.2 and found to contains 217.59mg/g (total 

phenols) and 124.87 mg/g (total flavonoids). 

 

Table 2.Quantitative Analysis of Acanthophora specifera 

S.No Phytoconstituents Results (mg/g) 

1 Total Phenols 217.59 

2 Total Flavonoids 124.87 

Values were expressed as Mean ± SD for triplicates 

 

IN VITRO ANTIOXIDANT ACTIVITY 

DPPH Free Radical Scavenging Activity 

DPPH free radical-scavenging activity of methanolic extract of Acanthophora specifera was 

given in Table.3&Figure.1. The present study revealed 76.31% of inhibition at 80µg/ml 

concentration of sample as compare to standard ascorbic acid. 

 

Table 3- Percentage of DPPH Radical Scavenging Activity of mehanolic extract of 

Acanthophora specifera (Red algae) at different concentrations 

Parameters 
20 

(µg/ml) 

40 

(µg/ml) 

60 

(µg/ml) 

80 

(µg/ml) 

IC50 

(µg/ml) 

Red algae 20.15±1.41 34.30±2.40 45.18±3.16 76.31±5.34 56.75 

Standard 

(Ascorbic acid) 
25.6±2.04 61.26±4.90 88.98±7.11 99.34±7.94 35.03 

Values were expressed as Mean ± SD for triplicates 

 

 

 

 

 

 

 

 

 

 

 

 

   11 Anthroquinone + ++ + 

   12 Polyphenol ++ +++ -- 

   13 Glycoside + + + 
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Values were expressed as Mean ± SD for triplicates. 

Fig.1- Percentage of DPPH Radical Scavenging Activity of mehanolic extract of 

Acanthophora specifera (Red algae) at different concentrations 

 

Hydroxy Radical Scavenging Activity 

Hydroxy radical scavenging activity of methanolic extract of Acanthophora specifera was 

given in Table.4&Figure.2. The present study revealed 79.81% of inhibition at 80µg/ml 

concentration of sample as compare to standard ascorbic acid. 

 

Table 4- Percentage of Hydroxy radical scavenging activity of mehanolic extract of 

Acanthophora specifera (Red algae) at different concentrations 

Parameters 
20 

(µg/ml) 

40 

(µg/ml) 

60 

(µg/ml) 

80 

(µg/ml) 

IC50 

(µg/ml) 

Red algae 22.14±1.54 39.72±2.78 51.18±3.58 79.81±5.58 48.29 

Standard 

(Ascorbic acid) 
32.21± 2.51 56.45± 4.40 78.65±6.13 92.75±7.2 35.14 

Values were expressed as Mean ± SD for triplicates 

 

 

 

 

 

 

 

 

 

 

Values were expressed as Mean ± SD for triplicates 

Fig. 2- Percentage of Hydroxy radical scavenging activity of mehanolic extract of 

Acanthophora specifera (Red algae) at different concentrations 
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Superoxide Anion Scavenging Activity 

Superoxide anion scavenging activity of methanolic extract of Acanthophora specifera was 

given in Table.5&Figure.3. The present study revealed 73.41% of inhibition at 80µg/ml 

concentration of sample as compare to standard ascorbic acid. 

 

Table 5- Percentage of Superoxide Radical Scavenging Activity of methanolic extract of 

Acanthophora specifera (Red algae) at different concentrations 

Parameters 
20 

(µg/ml) 

40 

(µg/ml) 

60 

(µg/ml) 

80 

(µg/ml) 

IC50 

(µg/ml) 

Red algae 18.57±1.29 32.72±2.29 47.31±3.31 73.41±5.13 57.84 

Standard 

(Ascorbic acid) 
31.25 ± 2.50 64.23 ± 5.13 89.54 ± 7.16 98.51 ± 7.88 31.62 

Values were expressed as Mean ± SD for triplicates 

 

 

 

 

 

 

 

 

 

Values were expressed as Mean ± SD for triplicates 

Fig. 3- Percentage of Superoxide Radical Scavenging Activity of methanolic extract of 

Acanthophora specifera (Red algae) at different concentrations 

 

Nitric oxide Scavenging Activity 

Nitric oxide scavenging activity of methanolic extract of Acanthophora specifera was given 

in Table.6&Figure.4. The present study revealed 74.31% of inhibition at 80µg/ml 

concentration of sample as compare to standard ascorbic acid. 

 

Table 6- Percentage of Nitric oxide scavenging activity of mehanolic extract of 

Acanthophora specifera (Red algae) at different concentrations 

Parameters 
20 

(µg/ml) 

40 

(µg/ml) 

60 

(µg/ml) 

80 

(µg/ml) 

IC50 

(µg/ml) 

Red algae 14.95 ±1.04 27.15 ±1.90 59.18 ±2.74 74.31 ±3.10 55.83 

Standard 

(Ascorbic acid) 
26.21 ± 2.04 59.62± 4.65 84.23 ± 6.56 96.45 ± 7.52 46.63 

Values were expressed as Mean ± SD for triplicates 
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Values were expressed as Mean ± SD for triplicates 

Fig 4- Percentage of Nitric oxide scavenging activity of mehanolic extract of 

Acanthophora specifera (Red algae) at different concentrations 

 

Fe
2+

 Chelating Activity 

Fe
2+

 chelating activity of methanolic extract of Acanthophora specifera was given in 

Table.7&Figure .5. The present study revealed 63.18% of inhibition at 80µg/ml concentration 

of sample as compare to standard ascorbic acid. 

 

Table 7- Percentage of Iron chelating activity of mehanolic extract of Acanthophora 

specifera(Red algae) at different concentrations 

Parameters 
20 

(µg/ml) 

40 

(µg/ml) 

60 

(µg/ml) 

80 

(µg/ml) 

IC50 

(µg/ml) 

Red algae 17.57±1.22 34.27±2.59 48.41±3.38 63.18±4.42 61.86 

Standard 

(Ascorbic acid) 
35.23 ± 2.81 65.21 ± 5.28 78.51± 6.28 98.65 ± 7.89 30.96 

Values were expressed as Mean ± SD for triplicates 

 

 

 

 

 

 

 

 

Values were expressed as Mean ± SD for triplicates 

Fig 5- Percentage of Iron chelating activity of mehanolic extract of Acanthophora 

specifera (Red algae) at different concentrations 
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Reducing Power Activity 

Reducing power activity of methanolic extract of Acanthophora specifera was given in 

Table.8&Figure .6. The present study revealed 0.71% of inhibition at 80µg/ml concentration 

of sample as compare to standard ascorbic acid. 

 

Table 8- Reducing power  of mehanolic extract of Acanthophora specifera (Red algae) at 

different concentrations 

Parameters 
20 

(µg/ml) 

40 

(µg/ml) 

60 

(µg/ml) 

80 

(µg/ml) 

Red algae 0.22±0.008 0.35±0.021 0.59±0.040 0.71±0.049 

Standard 

(Ascorbic acid) 
0.41± 0.03 0.71 ± 0.05 0.89± 0.07 0.98 ± 0.08 

Values were expressed as Mean ± SD for triplicates 

 

 

 

 

 

 

 

 

Values were expressed as Mean ± SD  for triplicates 

Fig 6- Reducing power of mehanolic extract of Acanthophora specifera (Red algae) at 

different concentrations 

 

DISCUSSION 

The present study revealed the presence of important phytochemicals such as tannin, saponin, 

flavonoids, steroids, terpenoids, alkaloids, aminoacid, anthraquinone, poly phenol, glycoside 

in methanolic extract of Acanthophora specifera. Our study also demonstrated in vitro 

antioxidant property of Acanthophora specifera in respect to DPPH radical scavenging assay, 

Hydroxyl radical scavenging assay, Superoxide anion scavenging assay, Nitric oxide 

scavenging assay, Fe
2+

 chelating assay, Reducing power assay due to the presence of 

flavonoids and phenols. It was suggests that the plant might have an antioxidant, anti allergic, 

anti inflammatory, anti microbial, anti cancer activity.
[16]
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The presence of tannins shows that the plant is astringent as documented and suggested that it 

might have antiviral and antibacterial activities and can aid in wound healing and burns. 

Saponins and glycoside are also very important classes of secondary metabolites as some are 

cardio active and used in treatment of heart conditions.
[17]

 

 

DPPH radicals react with suitable reducing agents and then electrons become paired off and 

the solution loses colour stoichiometrically with the number of electrons taken up. Such 

reactivity has been widely used to test the ability of compounds of red algae extracts to act as 

free radical scavengers. Though the extracts showed good DPPH scavenging activity but it 

was less effective than standard ascorbic acid. This activity is due to the presence of phenolic 

and flavonoids components in the plant extracts.
[18]

 

 

In ferric reducing antioxidant power assay, a yellow colour of the test solution changes to 

various shades of green and blue is depending upon the reducing power of each compound. 

The presence of radicals causes the conversion of the ferricyanide complex used in this 

method to the ferrous form. Therefore by measuring the formation of pearls Prussian blue 

spectroscopically, a higher absorbance indicates a higher reducing power.
[19]

 

 

Hydrogen peroxide is a biologically relevant, non radical oxidizing species may be formed in 

tissues through oxidative processes. Hydrogen peroxide which in turn generate hydroxyl 

radicals (.OH) resulting in initiation and propagation of lipid peroxidation. The ability of the 

extracts to quench (.OH) seems to be directly related to the prevention of the lipid 

peroxidation and appears to be moderate scavenger of active reactive oxygen species.
[20]

 

 

Superoxide anion radical is generated by four electron reduction of molecular oxygen into 

water. This radical also formed in aerobic cells due to electron leakage from the electron 

transport chain super oxides are generated from molecular oxygen of oxidative enzymes and 

as well as non enzymatic reactions such as auto oxidation by catecholamines.
[21]

 

 

Nitric oxide is a potent pleiotropic inhibitor of physiological processes such as smooth 

muscle relaxation, neuronal signaling inhibition of platelet aggregation and regulation of cell 

mediated toxicity. It is a diffusible free radical that plays many roles as an effectors molecule 

in diverse biological systems including neuronal messenger, vasodilatation, antimicrobial and 

antitumor activities.
[22]
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CONCLUSION 

Our present investigation have demonstrated the phytochemical and in vitro antioxidant 

efficacy of Acanthophora specifera (Red seaweed) collected from the Mandapam Coastal 

Area, Rameswaram, Tamilnadu, India. The findings of the present study revealed the use of 

Acanthophora specifera as a natural antioxidant. 
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