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Abstract 
Marine algae act as the vital source of marine ecosystem. To assess the antioxidant properties of marine 
algae Valoniopsis pachynema and Sargassum swartzii. Direct extraction method was used to prepare the 
algal extracts. Antioxidant activities has been evaluated using 2,2-diphenyl-1-picrylhydrazyl DPPH 
Radical Scavenging Assay, Hydrogen peroxide (H2O2) scavenging assay, Total phenolic content, β-
carotene bleaching assay, Nitric oxide radical scavenging assay. High antioxidant activity was exhibited 
using Sargassum swartzii extracts. In Total phenolic content marine algae Valoniopsis pachynema 
showed high antioxidant activity. Comparative analysis results showed that both the algae could be used 
as antioxidant agents. The marine algae Valoniopsis pachynema and Sargassum swartzii methanol 
extracts exhibited effective antioxidant activities. Hence they could be used as antioxidants. 
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1. Introduction 
Marine algae are an important source of medicinal products in the marine ecosystem. 
Particularly seaweeds are directly exposed and are susceptible to ambient microorganisms 
such as bacteria and fungi [1]. Marine algae are classified as red algae (Rhodophyta), brown 
algae (Phaeophyta) and Green algae (Chlorophyta) [2]. The methanol extracts of green and 
brown seaweeds showed better radical scavenging and reducing power ability with higher 
phenolic content present in the seaweed [3]. Algae are described as heterogeneous group of 
organisms with considerable metabolic diversities. It includes compounds such as, sterols, 
isoprenoid, terpenoids, steroid, phenolic compounds, fatty acids, acrylic acid and alkaloids. 
Exceptional sources act as antimicrobials, anticancer, antioxidants, antiviral, anti-
inflammatory, wound healing and neuroprotective compounds [4]. Sulfated polysaccharides 
isolated from Acanthohora spicifera showed antitumor effect against the human leukemic cell 
lines. Ethanolic extract of Acanthohora spicifera subjected to the In vitro cytotoxic assay 
showed significant increase in the death rate of Ehrlich ascites carcinoma cell lines [5]. Zostera 
marina is an important species of algae in coastal ecosystems. It contributes nutrients and 
provides food stuffs and habitats of many marine organisms such as invertebrates and fishes. 
Antioxidant activity of the polysaccharide zosterine which was isolated from Zoster marina 
has been examined for the activation of free radicals peroxide oxidation in mice. It was 
compared with two antioxidant drugs [6]. Many phytochemicals are present in the marine algae. 
They protect the cell constituents against destructive oxidative damage. Inhibition of 
hydrolytic and oxidative enzymes including lipid peroxidation, thus limiting the risk of various 
degenerative diseases associated with oxidative stress [7]. 
Antioxidants found in many algae are important bioactive compounds that play a major role 
against various diseases and anti-ageing processes through protection of cells from oxidative 
damage. The total antioxidant activity from organic extracts of 37 algal samples, of Hawaiian 
algae from 27 different genera was determined [8]. All marine Brown-algae contain 
polyphenols and phlorotannins which act as antioxidants, antibacterial and anti-algal 
compounds. Antioxidant compounds from algae play an important role against various 
diseases (e.g., chronic inflammation, atherosclerosis, cancer and cardiovascular disorders) and 
ageing processes, which explains their considerable commercial potential in medicine, food 
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production and the cosmetic industry. Halimeda opuntia and 
Sarconema filiforme are the source of pharmacological 
benefits. Methanol extract of these two seaweeds showed 
significant cytotoxicity (LC50<500μg) on brine shrimp. 
Halimeda opuntia showed highest cytotoxic activity 
(LC50=192.3μg) than Sarconema filiforme [9]. Natural 
antioxidants such as α-tocopherol, phenols and β-carotene 
found in higher plants are being used in the food industry to 
inhibit lipid peroxidation. They can protect the human body 
from free radicals and retard the progress of many chronic 
diseases [10]. Marine algae contain various bromophenols that 
have been shown to possess a variety of biological activities, 
including antioxidant, antimicrobial, anticancer, anti-diabetic, 
and anti-thrombotic effects [11]. Seaweed (Ascophyllum 
nodosum) a plant growth regulator, showed increased activity 
of the antioxidant superoxide dismutase (SOD) and has 
specific vitamin precursors. Seaweed act as antioxidants have 
potential role as health promoting ingredients in the 
pharmaceutical and functional food industries [12]. Therefore 
the present study is focused on whether the algae extracts act 
as antioxidants. These findings helps us to progress for the 
next level of research. 
 
2. Materials and methods 
2.1. Collection and identification of seaweeds 
Two different seaweed samples were collected during the low 
tidal conditions at depths of 1 to 3m from Rasta god region, in 
Kanyakumari district, Tamilnadu. The collected samples were 
transferred to the laboratory and the taxonomic position was 
identified at Department of Marine and Coastal Studies, 
Madurai Kamaraj University, Tamil Nadu, India. Algal 
samples were cleaned of epiphytes and extraneous matter, and 
necrotic parts were removed. Plants were washed with sea 
water and then in fresh water. The samples were rinsed with 
sterile distilled water and were shade dried, cut into small 
pieces and powdered in a mixer grinder. 
 
2.2. Preparation of extracts 
 The algae after drying were weighed and powdered. Algae 
extracts were prepared by using direct extraction method. The 
samples were weighed and dissolved in methanol. It was kept 
for 24 h at room temperature and mixed at regular intervals. 
After 24hr the dissolved samples were filtered using Whatman 
filter paper and stored for further use. 
 
2.3. DPPH Radical Scavenging Assay 
Free radical scavenging ability of the extracts was tested by 
DPPH radical scavenging assay as described [13]. Different 
concentration of samples at 20µg/ml, 40µg/ml, 80 µg/ml and 
160 µg/ml of the extracts were taken in the test tubes. 3 ml of 
0.1mM DPPH in ethanol was added to each tube and incubated 
in dark at room temperature for 30minutes.The absorbance 
was read at 517nm using UV-visible spectrophotometer. 
Ascorbic acid was used as the standard. The % inhibition (I%) 
was calculated using the formula  
I% = [Abs (control) - Abs (sample)] x100/Abs (control) 
 
2.4. Hydrogen peroxide (H2O2) scavenging assay (HRSA) 
H2O2 scavenging activity was determined by using seaweed 
extracts. A solution of H2O2 (10mM) was prepared in 
phosphate buffer (pH7.4). Reaction mixture containing 2.5ml 
of H2O2 solution and 50µg/ml, 100µg/ml, 250µg/ml, and 
500µg/ml of varying concentration of algal extracts. It was 
made up of two 3ml with phosphate buffer. The volume of 

water was added in different aliquots 950 µl, 850 µl, 750 µl, 
500 µl. The absorbance was measured at 0min at 230nm. 
Ascorbic acid was used as the standard. Total H2O2 
scavenging activity was expressed in %. 
HRSA (%) = [Abs (control) – Abs (sample)/Abs (control)] x 
100 
 
2.5. Total Phenolic Content 
 Total phenolic content was determined with Folin and 
Ciocalteau reagent and by using gallic acid as standard. [14]. 
The concentration range 10µg/ml, 20µg/ml, 30µg/ml, 40µg/ml 
of the sample was mixed with 9 ml of distilled water and 1 ml 
of Folin-Ciocalteu reagent and 10 ml of stock of 7% 
sodiumcarbonate each tube 2ml was added. After 90 min of 
incubation the absorbance was determined at 760 nm. The 
phenolic content was expressed as GAE (Gallic acid 
equivalent) in mg/ml. It is calculated in %. 
 
2.6. β-carotene bleaching assay. 
This experiment was carried out by measuring the oxidation of 
β -carotene and linoleic acid system, β-carotene solution in 
chloroform (10mg/1 ml) was added to a mixture of linoleic 
acid and Tween 20. The extracts at the range of 10µg/ml, 
20µg/ml, 30µg/ml, 40 µg/ml were used. The chloroform in the 
preparation was gently removed under a rotary evaporator. 
Distilled water was added and mixed well with the residue to 
prepare an emulsion. β -carotene/linoleic acid emulsion were 
mixed with the methanol solutions of the extracts and 
commercial antioxidant (vitamin c), and incubated in a water 
bath at 50 °C for120min. Inhibition of the oxidation of the β -
carotene/linoleic acid emulsion system by the extracts and the 
commercial antioxidants was monitored 
spectrophotometrically by measuring the absorbance at 470 
nm. 
 
2.7. Nitric oxide radical scavenging assay  
Various concentrations of the extract and sodium nitroprusside 
(10mM) in standard phosphate buffer solution (0.025 M, pH 
7.4) in final volume of 3 ml was incubated at 37 οC for 150 
min. Control experiments without the test compounds but with 
equivalent amount of buffer were prepared in the same manner 
as done for the test. The extracts at the range of 20µg/ml, 
40µg/ml, 80µg/ml, 160 µg/ml were used. Thereafter, 0.5 ml of 
incubation solution was removed and diluted with 0.5ml 
Griess’ reagent (1%sulphanilamide, 2% Ortho Phosphoric acid 
and 0.1% naphthyl ethylenediamine dihydrochloride) and 
allowed to react for 30 min. The absorbance of the 
chromophore formed during diazotisation of nitrite with 
sulphanilamide and subsequent coupling with naphthyl 
ethylenediamine dihydrochloride was read at 565nm. The 
percentage inhibition was calculated. 
% inhibition = [(A0 – A1) / A0] x 100  
Where, A0 = Absorbance of control. A1 Absorbance of sample 
 
3. Results 
3.1. DPPH method 
Table 1 shows the antioxidant activity of marine algae crude 
extracts in Valoniopsis pachynema and Sargassum swartzii 
using DPPH method. The absorbance was measured at 517nm. 
The extracts were taken as 20µg, 40µg, 80µg, 160µg 
concentrations. Figure 1 shows the comparative analysis of 
Valoniopsis pachynema and Sargassum swartzii in DPPH 
method. Maximum activity was seen in Sargassum swartzii 
extracts. 
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Table 1: Comparative analysis between marine algae Valoniopsis 
pachynema and sargassum swartzii using DPPH method 

 

Concentration of 
test samples 

µg/ml 

Volume 
of DPPH 

 

Optical density at 517nm 
% Inhibition (I %) 

Valoniopsis 
pachynema 

Sorgassum 
swartzii 

 
20µg 2960µl 55 75.34 
40µg 2960µl 68.20 79.45 
80µg 2960µl 76.32 87.54 

160µg 2960µl 88.30 98.70 

3.2. Hydrogen peroxide assay 
Table 2 represents the antioxidant activity of seaweeds 
Valoniopsis pachynema and Sargassum swartzii using H2O2 

method. The absorbance was measured at 230nm. Figure 2 
shows the comparative analysis of the marine algae crude 
extracts such as Valoniopsis pachynema and Sargassum 
swartzii using H2O2 method. Sargassum swartzii showed 
effective and maximum antioxidant activity than Valoniopsis 
pachynema 

 
Table 2: Comparative analysis for the H2O2 assay using marine algae Valoniopsis pachynema and sargassum swartzii 

 

S.No 
Concentration of extract 

µg/ml 
Volume of 

distilled water 
Volume of H2O2 

Optical Density at 230nm and HRSA (%) 
Valoniopsis pachynema Sargassum swartzii 

1. 50 µg 950 µl 2 ml 62.08 70.02 
2. 100 µg 850 µl 2 ml 75.12 75.32 
3. 250 µg 750 µl 2 ml 83.70 88.31 
4. 500µg 500µl 2 ml 93.44 98 

 
3.3 Total phenolic content 
Table 3 suggests the antioxidant activity of seaweeds such as 
Valoniopsis pachynema and Sargassum swartzii using TPC 
method. The absorbance was measured at 760nm. This also 

shows the comparative analysis of total phenolic content in the 
extracts of Valoniopsis pachynema and Sargassum swartzii. 
Maximum activity was seen in Valoniopsis pachynema 

 
Table 3: Comparative analysis for the Total phenolic content using marine algae Valoniopsis pachynema and sargassum swartzii. 

 

S. No 
Concentration of 

extract 
Volume of Folin Ciocalteau reagent 

Volume of 
Na2Co3 

Optical density at 760nm GAE mg/ml 
Valoniopsis 
pachynema 

Sargassum 
swartzii 

1. 10µg/ml 1 ml 2 ml 50 30 
2. 20µg/ml 1 ml 2 ml 65 48 
3. 30µg/ml 1 ml 2 ml 78 56 
4. 40µg/ml 1 ml 2 ml 86 62 
5. 50µg/ml 1 ml 2 ml 98 74 

 
3.4. β-carotene bleaching assay 
Table 4 shows the antioxidant activity in seaweeds like 
Valoniopsis pachynema and Sargassum swartzii using β- 
Carotene method. The absorbance was measured at 470nm. It 

also denotes the comparative analysis of marine algae crude 
extracts in Valoniopsis pachynema and Sargassum swartzii 
using β-Carotene method. Maximum activity was seen in 
Sargassum swartzi. 

 
Table 4: Diagrammatic representation of β-carotene bleaching assay using marine algae Valoniopsis pachynema an sargassum swartzii 

 

S.No 
Concentration of 

extract µg/ml 
Optical density in regular 

intervals (minutes) 
Optical density at 470nm 

Valoniopsis pachynema Sargassum swartzii 
1. 10µg 15 0.291 0.399 
2. 20µg 30 0.280 0.295 
3. 30µg 45 0.260 0.288 
4. 40µg 60 0.259 0.278 

 
3.5. Nitric oxide radical scavenging assay 
Table 5 reviews the antioxidant activity of seaweeds 
Valoniopsis pachynema and Sargassum swartzii using Nitric 
oxide assay. The absorbance was measured at 565nm. It also 

shows the comparative analysis of the marine algae crude 
extracts such as Valoniopsis pachynema and Sargassum 
swartzii using Nitric oxide assay method. Maximum activity 
was seen in Sargassum swartzi 

 
Table 5: Graphical representation of the Nitric oxide radical scavenging assay using marine algae Valoniopsis pachynema and sargassum 

swartzii. 
 

S.No 
Concentration of extract 

µg/ml 
Volume of Nitroprusside 

Optical density at 517nm % inhibition 
Valoniopsis pachynema Sorgassum swartzii 

1. 20µg 2.0 ml 62 74 
2. 40µg 2.0 ml 76 80 
3. 80µg 2.0 ml 85 87.20 
4. 160µg 2.0 ml 95.32 98 
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4. Discussion 
In the present study antioxidant activities were observed in the 
marine algae Valoniopsis pachynema and Sargassum swartzii 
using methanol extracts. Previous studies indicate that the 
extract from S. siliquastrum showed antioxidant activity [15]. 
DPPH radical scavenging assay was performed to identify 
antioxidant properties of the extracts. It was shown that 
Sargassum swartzii exhibited a potent proton-donating ability 
to DPPH. Phenolic compounds in methanol extract were able 
to transfer labile hydrogen atoms to DPPH. Bleaching of 
purple-coloured DPPH was observed with increasing sample 
concentration. Formation of dark purple colour slowly 
bleached into stable compound (yellow) by reacting with an 
antioxidant agent.  
The H2O2 radical scavenging activity of the Sargassum 
baccularia extract increases with increase in concentration [16]. 
The methanolic extract of Sargassum baccularia was found to 
be effective than hexane extract. Similarly the Nitric oxide 
scavenging activity of the algal extract increases with 
increasing concentration at 89.85% in the presence of 1 mg/ml 
BHT. Hence it is noted that marine algae Sargassum swartzii 
have high antioxidant activity in Nitric acid scavenging assay, 
beta carotene assay, DPPH and H2O2 except in TPC where 
Valoniopsis pachynema showed maximum antioxidant activity 
than S. Swartzii. The phenolic compounds were seen at high 
concentrations in brown algae A. taxiformis and S. vulgare [17]. 
Here the marine algae Valonopsis pachynema and Sargassum 
swartzii are rich in phenolic compounds. Previous studies 
states that algae Sargassum baccularia and Cladophora 
patentirameaare considered as the good sources for 
antioxidants [18]. 
Previous report suggested that the antioxidant activity were 
observed in the three species of seaweeds Sargassum 
dentifolium, Laurencia papillosa and Jania corniculata 
collected from Egypt [19]. In our study marine algae Valonopsis 
pachynema and Sargassum swartzii exhibited antioxidant 
activities and were collected from the south east coast of India. 
Similarly the extracts from 48 marine macroalgae species (17 
Chlorophyta, 8 Phaeophyta and 23 Rhodophyta) from the 
coasts of Yucatan and Quintana Roo (Mexico) were evaluated 
their antioxidant activity [20]. The hexane, petroleum ether, 
chloroform, acetone and methanol extracts of Kedrostis 
foetidissima revealed the presence of flavonoids, steroids, 
tannins, triterpenoids, phenols, steroids, glycosides and cardiac 
glycosides [21]. The invitro screening of secondary metabolites 
like, alkaloids, carbohydrates, saponins, glycosides protein and 
aminoacids, phytosterol, phenolic compound, flavonoids, 
terpinoids, and tannins [22]. The ant oxidative activities were 
detected from the species of Chlorophyta and Phaeophyta in 
Jeju Island. Especially, Sargassum thunbergii showed active 
results [23]. The polysaccharides seen in the brown alga 
Sargassum fusiforme, and S. fusiforme (SFPS) were extracted 
in hot water. They exhibited good antioxidant activities [24]. 
There are numerous reports of macro algae like Caulerpa 
taxifolia, Caulerpa racemosa derived chemical compounds 
that have a broad range of biological activities, like antioxidant 
and antitumor. Some of which have been used in 
pharmaceutical. Industries. It includes Chlorophyceae, 
Phaeophyceae, Rhodophyceae from all over the world [25]. 
Marine algae Valonopsis pachynema and Sargassum swartzii 
used in this study showed significant antioxidant activity in 
Nitric oxide assay, and beta carotene assays. Fucoidan is a 
class of Sulfated polysaccharides enriched with fuses in the 
extracellular matrix of brown algae. Fucoidan have 

demonstrated various biological activities including antiviral, 
anti-inflammatory, anticoagulant, antiangiogenic, 
immunomodulatory, and anti-adhesive activity [26]. 
Biomphalaria glabrata, Ulva lactuca (Chlorophyta), Padina 
gymnospora, Sargassum vulgare (Phaeophyta), Hypnea 
musciformis, and Digenea simplex (Rhodophyta) collected 
from Brazil showed larvicidal activity gainst Aedes aegypti, 
molluscicidal activity against H. musciformis and P. 
gymnospora [27]. It is revealed that the marine algae Valonopsis 
pachynema and Sargassum swartzii used in this study were 
collected from Indian Oean 
 
5. Conclusion 
The present study demonstrated the antioxidant properties of 
marine algae Valonopsis pachynema and Sargassum swartzii 
using methanol extracts. It is also observed that the algae could 
be used as effective antioxidants for the prevention of diseases. 
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