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Research Article

INTRODUCTION
Marine algae have been classified into three classes based on the pigmentation namely brown, red and green algae. Then 

it was referred as Phaeophyceae, Rhodophyceae and Chlorophyceae [1]. Seaweeds are rich with various sources of bioactive 
natural products, so it has been used as potential biocidal and pharmaceutical agents [2]. The cholorophyceae algae have highest 
antibacterial activities against gram positive and gram negative organisms [3]. Seaweeds are considered to produce secondary 
metabolites as characterized with the broad spectrum of biological activities such as antibacterial and antifungal activities [4]. The 
edible seaweeds species of kappaphycus (red algae) and padina (brown algae) are from the coast of Tamilnadu. They contain a 
significant amount of the protein, vitamins and minerals essential for human nutrition [5]. The antiviral activities of the sulfated 
Fucoidan which was extracted from Sargassum latifolium found to contain high molecular weight compounds [6].

 The macro algae phaeophyceae (scytosiphongracilis) have high quantity of protein contents and was used in proteomic studies 
[7]. Seaweeds are known to contain reactive antioxidant molecules such as ascorbate and glutathione (GSH). Then the secondary 
metabolites include carotenoids α- and β-carotene, fucoxanthin, astaxanthin, mycosporine like aminoacids (mycosporine-glycin) 
and cateehins (eg., catechin, epigallocateechin, gallate, phlorotamins (eg., phloroglucinol) echol, and tocopherols [8]. Red algae 
especially many species of the genus laurencia (order ceramiales, and family Rhodomelaceae) are considered to be the rich 
source of secondary metabolites. The cytotoxic activity was induced by chemical compounds obtained from marine algae such as 
polyketides, terpenes, nitrogen containing compounds and polysaccharides [9]. Fucoidan a sulfated polysaccharide found in brown 
algae, showed inhibitory action against the growth of colorectal cancer [10]. Fucoidan found in Fucucvesicuclosus is a compound 
consists primarily of L-fucose and sulfate along with small quantities of D-galactose, D-manose, D-xylose and uronic acid. It has the 
ability to induce the apoptosis process in cells [11]. The antioxidant and hepato protective activities of low molecular weight sulfated 
polysaccharide from Laminaria japoneia. The compounds fucoxanthin and phlorotannins identified in Sargassum fisellamanianum 
were also found to be an effective with antioxidant compound [12]. Twenty four organic elements obtained from six marine algae, 
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such as Lystoseriacompressa, Cystoseriacrinitia, Cystoseriasedoctes, Gelidiumlatifolium, Dictyopterismembranaceae and 
Halurusequisetifolius collected from Tunsian Mediterrancan coasts, exhibited antibacterial activity against the four bacteria 
strains, Staphylococcus aureus, E. coli, Staphylococcus epidermis and Micrococcus luteus. The chloroformic and ethyl acetate 
extract obtained from Cystoseria critina and Cystoserium sedoides showed high antifungal activity against candida strains [13].

MATERIALS AND METHODS
Collection and Identification of Seaweeds

Two different seaweed samples were collected during the low tidal conditions at depths of 1 to 3 m from Rastagod region, 
in Kanyakumari district, Tamilnadu. The collected samples were transferred to the laboratory and the taxonomic position was 
identified. 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.

Preparation of Extracts

The algae after drying were weighed and then chopped. Algae extracts were prepared by using direct extraction method. The 
samples were weighed and dissolved in methanol. It was kept for 24 hrs at room temperature and mixed at regular intervals. After 
24 hrs the dissolved samples were filtered using Whatman filter paper and stored for further use.

Phytochemical Screening of Seaweed Extracts

a) Detection of carbohydrates: To 0.5 ml of filtrate 0.5 ml of Benedict’s reagent was added. The mixture was heated on a 
boiling water bath for 2 min and after that observed for characteristic red colored precipitate formation (Benedict’s test).

b) Detection of proteins and amino acids: The extract (100 mg) was dissolved in 10 ml of distilled water and filtered through 
Whatman no.1 filter paper and the filtrate is subjected to tests for proteins and amino acids. To 2 ml of filtrate, few drops of Millon’s 
reagent were added and were observed for white precipitate (Millon’s test).

c) Detection of terpenoids: Salkowski test: 5 ml of each extract was mixed in 2 ml of chloroform and concentrated sulfuric 
acid was added to form a layer and then it was observed for reddish brown coloration of the interface.

d) Detection of phenolic compounds: The extract (50 mg) was dissolved in 5 ml of distilled water. To this few drops of 
neutral ferric chloride solution was added and observed for a dark green coloration.

e) Test for cardiac glycosides: Keller-Killani test: 5 ml of each extract was treated with 2 ml of glacial acetic acid containing 
1 drop of ferric chloride solution. It was added with 1 ml of concentrated sulfuric acid. A brown ring of the interface indicates a 
deoxysugar characteristic of cardenolides. A violet ring may appear below the brown ring while in the acetic acid layer a greenish 
ring may form just gradually throughout thin layer.

f) Detection of flavonoids: To 5 ml of dilute ammonia solution a portion of the aqueous filtrate of each algal extract followed 
by addition of concentrated sulphuric acid. It was observed for a yellow coloration. The yellow coloration disappears on standing.

g) Detection for saponins: Two grams of the powdered sample was boiled in 20 ml of distilled water in a water bath and 
filtered. 10 ml of filtrate was mixed with 5 ml of distilled water and shaken vigorously for a stable persistent froth. The frothing was 
mixed with 3 drops of olive oil and shaken vigorously, then observed for the formation of emulsion.

h) Detection of phytosterols: The extract (50 mg) was dissolved in 2 ml of acetic anhydride. To this 1 or 2 drops of 
concentrated sulphuric acid was added slowly along the sides of the tube and observed for an array of colour.

i) Detection of steroids: 2 ml of acetic anhydride was added to 0.5 g methanolic extract of each sample with 2 ml of sulfuric 
acid and this was observed for colour change from violet to blue or green in some samples. 

j) Detection of alkaloids: Preparation of filtrate solvent free extract (50 mg) was stirred with 2 ml of dilute hydrochloric acid and 
filtered. To 1 ml of filtrate a drop of Mayer’s reagent was added by the side of tube and then observed for a white creamy precipitate.

Antibacterial Activity

The agar disc diffusion method was followed for the antibacterial susceptibility test. The 6 mm discs were impregnated with 
various concentrations such as 20 µl, 40 µl, 60 µl of methanolic extracts and the discs are placed in the sterile Muller Hinton agar 
plates. The plates were incubated at 35°C for 24-28 hr and the inhibition zones were measured around the discs. Control was 
maintained with solvent alone [14]. Antibacterial activity was tested against five different strains such as Staphylococcus aureus, 
Pseudomonas aeruginosa, Escherichia coli, klebsiella pnuemoniae, Bacillus subtilis. The strains were swabbed in the sterile agar 
and the discs were placed in it.

Antifungal Activity

The antifungal activity was determined by the standard agar well diffusion method [15]. Petri plates were prepared by pouring 
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20 ml of Potato dextrose agar and allowed to solidify for the use of susceptibility test against Aspergilus niger, Penicillin notatum. 
Plates were dried and 0.1 ml of standardized inoculum suspension was poured. Well were cut at 6 mm diameter. After adding the 
extracts at various concentrations the plates were incubated at 28°C for 48 hr. 

UV-Analysis

The UV-VIS spectroscopy analysis was done by using UV-1700 series SHIMADZU. The absorbance was taken with the 
wavelength ranges from 170 nm to detect the compounds present in the algae crude extracts.

FTIR Analysis 

The FT-IR analysis of sample was carried for marine algal extracts (1 mg) was taken in a smooth agitate mortar and thoroughly 
mixed with 2.5 mg of dry potassium bromide (KBr) using a pestle. The powder was filled in the micro-cup of 2 mm internal diameter 
to obtain the diffuse reflectance infrared spectrum for replicate samples. All the IR spectra were recorded at room temperature 
(26°C or 10°C) in the mid infrared range (40000.400 cm-1) using FT-IR spectrum RX I, Forier Transform Infrared Spectrometer 
(PerkinElmer, USA). Typically, 20 scans were signal-averaged for a single spectrum. Each spectrum was displayed in terms of 
absorbance as calculated from the reflectance-absorbance spectrum using the Hyper-IR software.

HPLC Analysis

The crude extracts were quantified by HPLC SHIMADZU, LC-10 at VP series machine from the 1.5 ml volume of each 
crude extracts saved for HPLG CQUANTIFICATION, 200 µl were trasferred to a vial and the solvent removed by speed vacccum 
concentration. The obtained residue was dissolved in 500 µl acetonitrile: water 1:1 +0.5% trifluroacetic acid and 10 µl injected by 
auto sampling into a HPLC. Finally the compounds were analysed based on the retention time.

RESULTS
Table 1 shows the phytochemical analysis of seaweeds namely Valoniopsis pachynema and Sargassum swartzii. It represents 

the presence of various phytochemicals such as aminoacid, protein, steroids, phytosterols, saponins, caridacglucosides, 
terpenoids, flavonoids, carbohydrates,alkaloids are found in both the algae (Table 1).

S.No Test Valoniopsis pachynema Sargassum swartzii
1 Carbohydrates _ _
2 Proteins and Amino acids _ +
3 Terpenoids + +
4 Phenol + _
5 Cardiac glycosides _ +
6 Flavonoids + +
7 Saponins + +
8 Phytosterols + +
9 Steroids + +

10 Alkaloids + _

Table 1. Phytochemical analysis of Valoniopsis pachynema and Sargassum swartzii. 

The Plate 1-5 showed the antibacterial activity of marine algae such as Valoniopsis pachynema extracts against human 
pathogens E. coli, Staphylococcus, Klebsiella, Bacillus substilis, Pseudomonos. The extracts were measured at the concentration 
of 20 µl, 40 µl, 60 µl. The zone of inhibition maximum was found in Psedomonas and Klebsiella as 7 mm at 60 µl and 8 mm at 
60 µl diameter. Minimum diameter zones were 3 mm at 60 µl in staphylococcus, Bacillus and E. coli (Figure 1).

Figure 1. Antibacterial activity of Valoniopsis pachynema against bacterial isolates.

Plate 6-10 showed the antibacterial activity of marine algae such as Sargassum swartzii extracts against human pathogens 
E. coli, Staphylococcus, Klebsiella, Bacillus substilis, Pseudomonos showed maximum zone of inhibition. Maximum zone of 
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inhibition was found in Bacillus at 60 µl concentration as 6 mm diameter and minimum inhibition was seen in staphylococcus at 
60 µl as 2 mm diameter (Figure 2).

Figure 2. Antibacterial activity of Sargassum swartzii against bacterial isolates.

Plate 11-12 showed the antifungal activity of marine algae such as Valoniopsis pachynema extract against Aspergillus niger 
and Penicillium notatum (Figure 3).

Figure 3. Antifungal activity of Valoniopsis pachynema against fungal strains.

Plate 13-14 showed the antifungal activity of marine algae such as Sargassum swartzii against Aspergillus niger and 
Penicillium notatum (Figure 4).

Figure 4. Antifungal activity of Sargassum swartzii against fungal strains.

Figure 5 shows the UV analysis for the methanolic extracts of the marine algae Valoniopsis pachynema It denotes the 
wavelength ranges from 190 λ to 600 λ. 

Figure 6 represents the UV analysis for the methanolic extracts of the marine algae Valoniopsis pachynema. It denotes the 
wavelength ranges from 190 λ to 660 λ. Hence it indicates the marine derived organic compounds such as the sterols, alkaloids, 
terpenoids, and various proteins are present in it.

Figure 7 reviews the FT-IR spectrum of the marine algae Valoniopsis pachynema. It was measured at 400-4000 nm. 
Maximum absorbance were measured at different wavelengths.
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Figure 5. UV analysis of marine algae Valoniopsis pachynema.

Figure 6. UV analysis of marine algae Sargassum swartzii.

Figure 7. FTIR analysis of Marine Algae Valoniopsis pachynema.

The FT-IR spectrum of the marine algae Sargassum swartzii was shown in Figure 8. It was observed that various aliphatic 
and aromatic compounds are seen in it.

Figure 8. FTIR analysis of Marine Algae Sargassum swartzii.
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Figure 9 analyses the HPLC analysis of the marine derived compounds from the marine algae Valoniopsis pachynema. 
Highest peak denotes the presence of active compounds steroids and alkaloids at the retention time of 1.947 and 2.790 in 
Valoniopsis pachynema.

Figure 9. HPLC analysis of marine algae Valoniopsis pachynema.

Figure 10 states the HPLC analysis for the marine algae. Highest peak denotes the presence of active compounds such as 
flavonoids, and terpenoids at the retention time of 1.963 and 2.130 in Sargassum swartzii.

Figure 10. HPLC analysis of marine algae Sargassum swartzii.

DISCUSSION
The algal extracts were more effective against Gram (+) than Gram (-) bacteria, due to more complex structure in the cell wall 

of Gram (-) bacteria [16]. In the present work the extracts of Valonopsis pachynema and Sargassum swartzii exhibited antifungal 
and antibacterial activity. Seaweeds such as Acrosiphonia orientalis and Stocheospermum marginatum from the Indian Ocean 
exhibited antibacterial activity against the Gram positive and Gram negative organisms [17]. The presence of terpenoids, flavonoids, 
sterols, steroids in the algae Valonopsis pachynema and Sargassum swartzii could induce the antimicrobial properties against the 
Gram positive and Gram negative organisms. The methanol extract of Sargassum vulgare showed antibacterial activity against 
Escherichia coli and Staphylococcus aereus [18]. The phenolic compounds were seen at high concentrations in brown algae A. 
taxiformis and S. vulgare [19]. Similarly the marine algae Valonopsis pachynema and Sargassum swartzii are rich in phenolic 
compounds. Algae Laurencia okamurae, Grateloupia elliptica, Sargassum thunbergii, Gloiopeltis furcata, and Hizikia fusiformis, 
act as potent inhibitors of the production of pro-inflammatory mediators such as nitric oxide (NO), prostaglandin E2 (PGE2), 
interleukin-6 (IL-6), and tumor necrosis factor-α (TNF-α) [20]. Fucan is a polysaccharide which contains substantial percentages of 
L-fucose and sulfate ester groups [21]. Heterofucans from Sargassum filipendula showed antiproliferative activity against HeLa, PC3 
and HepG2 cells. The alcoholic extract of red alga Acanthophora spicifera has been found to inhibit tumours in mouse model 
[22]. The methanolic extracts of Valonopsis pachynema and Sargassum swartzii showed tremendous antifungal activities against 
the fungal strains such as Aspergillus niger and Penicillium notatum. The various organic and aqueous extracts of Skeletonema 
costatum were active against different species of Skeletonema costatum, Klebsiella, and Proteus vulgaris [23]. The antimicrobial 

http://saypeople.com/2011/07/19/anti-cancer-properties-of-macro-algae-seaweeds/
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activity of Arthrospira maxima using different concentrations of aqueous and methanolic extracts, it was against Proteus vulgaris, 
Staphylococcus aureus, Bacillus subtilis, Escherichia coli and Candida albicans [24]. The in vitro and in vivo antifungal activity of 
the methanol extract of G. changii against systemic candidiasis. The effect of Gracilaria changii was studied against Candida 
albicans [25]. The Brazilian’s northeast coasts have a great variety of seaweeds with bioactivity potential [26]. Few pharmacological 
investigations were carried out to identify new drugs. Then the antioxidant, anti-inflammatory, and antiproliferative activities from 
the organic fractions of Cystoseira sedoides from the Tunisian coast was analysed [27]. The present study proved that the marine 
algae Valonopsis pachynema and Sargassum swartzii showed antimicrobial activities due the availability of various bioactive 
metabolites in the extracts. The presence of various compounds such as alkaloids, Flavonoids, terpenoids indicated that it could 
be used as the natural products for pharmacological activities.

CONCLUSION
Marine algae are the valuable sources of marine ecosystem. Marine algae act as the source of bioactive metabolites that 

produce a wide range of antimicrobial potentials. The phytochemical analysis of seaweeds evaluated the presence of various 
secondary metabolites such as phenols, terpenes, saponins, proteins, steroids, carbohydrates etc. The presence of various 
bioactive metabolites was detected by using UV, FTIR and HPLC analysis. From the study it is confirmed that the Valonopsis 
pachynema and Sargassum swartzii algae could be used for the development of drugs.
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