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 ABSTRACT 

The present study reports the estimation and characterization of fucoidan extracted from 

Padina tetrastromatica Hauck. collected from Manapad coast, the south east coast of Tamil 

Nadu, India. The fucoidan was isolated and estimated by Rioux method and screened by 

UV-Vis spectroscopic and HPLC analysis. The amount of fucoidan present in Padina 

tetrastromatica Hauck. is 19.60% of dry weight. The UV-Vis spectroscopic profile of the 

fucoidan extract of Padina tetrastromatica Hauck. was showed the compounds separated at 

400nm, 450nm, 500nm, 550nm, 600nm, 669nm, 700nm, 750 and 800nm with the 

absorption, 0.414, 0.380, 0.244, 0.040, 0.065, 0.576, 0.032, 0.005 and 0.003 respectively. A 

sharp peak was observed at 669nm with the absorption 0.576. The qualitative HPLC 

fingerprint profile of the fucoidan extract of Padina tetrastromatica Hauck. was selected at 

a wavelength of 660nm due to the sharpness of the peaks and proper baseline. One 

prominent peak was observed and separated at the retention time of 1.500min. The profile 

displayed the screening and confirmation of fucoidan present in Padina tetrastromatica 

Hauck. 

 

 
INTRODUCTION 

Marine environment possesses a variety of natural 

products. The main sources of marine natural products are 

sponges, algae, corals, mollusks, ascidians, micro 

organisms etc. Seaweeds are the marine macro algae and 

are not only primary and major producers of organic matter 

in the marine environment but also exert profound effects 

on the density and distribution of the inhabitants of the 

marine environment [1]. Seaweeds have been consumed 

traditionally in many parts of the world. Seaweeds are 

characterized by high concentrations of carbohydrates, 

proteins, fats, phenolic substances, dietary fibre, carotenoid,  
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vitamins and minerals [2]. The seaweeds contain rich 

excellent sources of bioactive compounds and some 

valuable medicinal components. The chemical compounds 

already isolated from algae are providing valuable ideas for 

the development of new drugs against different diseases 

such as antibiotics, laxatives, anticoagulants, antiulcer 

products and suspending agents in radiological preparations 

[3]. 

Seaweeds grow abundantly in the Indian coast 

particularly in the rocky shore regions between high tide 

and low tide and in the sub tidal region up to a depth where 

0.01 % photosynthetic light is available. Rich seaweed beds 

occur around the south east coast of Tamil Nadu 

particularly in Manapad coast. Sulphated polysaccharides 

extracted from brown seaweeds signify the source of 

marine compounds with potential applications in medicine. 
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Over the past decade many studies have demonstrated that 

sulfated polysaccharides from brown seaweeds possess 

excellent biological properties. Fucoidan is one of the 

sulfated polysaccharides produced by brown seaweeds. 

Several biological activities of fucoidan have been reported. 

The aim of the present study to isolate, characterize and 

estimate the amount of fucoidan from brown seaweed 

Padina tetrastromatica Hauck in Manapad coast in the 

south east coast of Tamil Nadu, India in order to use it as a 

possible source for new biomedicinal substances to human. 

 

MATERIALS AND METHODS 

Collection of Materials 

The present study area is Manapad (Lat 8° 22'N; 

Long 78° 03'E) located in the south east coast of Tamil 

Nadu, India. The collection of Padina tetrastromatica 

Hauck. (Figure 1) was made during the low tidal and 

subtidal regions (up to 1m depth) by hand picking.  

The collected specimens were washed thoroughly 

with sea water in the field itself to remove the epiphytes 

and sediment particles. Then the samples were packed 

separately in polythene bags in wet conditions and brought 

to the laboratory and thoroughly washed in tap water 

followed by distilled water to remove the salt on the surface 

of the thalli. They were stored in 5% formalin solution. For 

drying, washed specimens were placed on blotting paper 

and spread out at room temperature in the shade. The shade 

dried samples were grounded to fine powder using a tissue 

blender. The powdered samples were stored in the 

refrigerator for further use. 

 

Fucoidan extraction  
Fucoidan was extracted by Rioux method [4]. 

Dried seaweed was mixed with 1% (w/v) CaCl2 solution 

(1:30 ratio) and then stirred for 4 hours at 85℃ at 

455±5rpm using a stirrer RZR1 (Caframo Ltd. Canada). 

The supernatant was separated by centrifugation (16,887g, 

20 min), and vacuum filtration on Whatman No. 4 filter. 

The filtered liquid was mixed with 2 volumes of 95% 

ethanol and 1 volume of 2% (w/v) NaCl and then stirred for 

1 hour at room temperature for alcoholic precipitation of 

fucoidan. This solution was kept at -20ºC for 48 hours. The 

pellet containing fucoidan was recovered by centrifugation 

(16,887 g, 12 min). Then, it was resolubillized in 100 ml of 

fresh deionized water and dialyzed for 48 hr by using 

membrane of 15 KDa (Sigma, USA) to remove minor 

constituents and solvents. Fucoidan was recovered by 

freeze drying and preserved at -20℃ in a sealed tube to 

keep away from humidity. Yield of fucoidan was calculated 

as the percentage (%) of dry weight of seaweed. 

 

Fucoidan purity  

UV-Visible spectral analysis 

The extracted fucoidan was dissolved in deionized 

water and analyzed UV-Vis spectroscopically for 

confirmation. The fucoidan extract of Padina 

tetrastromatica Hauck. was scanned in a wavelength 

ranging from 200-800nm using a Shimazdu 

spectrophotometer and characteristic peaks were detected. 

This was repeated thrice for confirmation of exact peak. 

 

HPLC analysis 

The purity of the extracted fucoidan was analyzed 

using HPLC combining Rezex RPM Monosaccharide 

50X7.8 mm precolumn (Phenomenex, USA) and Rezex 

RPM Monosaccharide 300X7.8 mm (Phenomenex, USA). 

The system consisted of Waters 715 Ultra wisp sample 

processor (Millipore, USA), LKB Bromma 2150 HPLC 

pump (LKB, Sweden) and Water 410 differential 

Refractometer detector (Millipore, USA) linked to Agilent 

interface analogue 3590E (Agilent technology, USA) with 

HP Chemstation Rev. A.06.03 software. The mobile phase 

was 0.2 μm filtered HPLC grade water and the flow rate 

was 0.6 ml/min.  

 

RESULTS AND DISCUSSION 

Preparation and characterization of fucoidan from 

Padina tetrastromatica Hauck. 

Fucoidan is one of the sulfated polysaccharides 

produced by marine seaweeds especially brown seaweeds. 

Several biological activities of fucoidan have been reported 

previously. Extraction of 10g dry powder of Padina 

tetrastromatica Hauck. gave the amount of 1.96±0.3 g dry 

weight (n=3) fucoidan by hot water. It was found that 10g 

dried weight of Padina tetrastromatica Hauck. extract 

contains 19.6% of fucoidan. The amount of fucoidan was 

calculated according to the fucose which was measured by 

the cysteine-sulfuric method.  

 

UV-Vis spectral analysis 

The profile of the fucoidan extract of Padina 

tetrastromatica Hauck. was selected at a wavelength of 

200nm to 800nm due to sharpness of the peaks and proper 

baseline. The profile showed the compounds separated at 

400nm, 450nm, 500nm, 550nm, 600nm, 669nm, 700nm, 

750 and 800nm with the absorption, 0.414, 0.380, 0.244, 

0.040, 0.065, 0.576, 0.032, 0.005 and 0.003 respectively. A 

sharp peak was observed at 669nm with the absorption 

0.576 (Table 1 & Figure 2).   

 

HPLC Analysis 
The qualitative HPLC fingerprint profile of the 

fucoidan extract of Padina tetrastromatica Hauck. was 

selected at a wavelength of 660nm due to the sharpness of 

the peaks and proper baseline. The fucoidan extract 

prepared by cold extraction was subjected to HPLC for the 

separation and identification of fucoidan present in the 

Padina tetrastromatica Hauck. One prominent peak was 

observed and separated at the retention time of 1.500min. 

The profile displayed the screening and confirmation of 
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fucoidan present in Padina tetrastromatica Hauck (Figure 

3).Fucoidan is one of the sulfated polysaccharides produced 

by many brown seaweeds. Several biological activities of 

fucoidan have been reported in the past few decades. For 

example, a complex sulfated polysaccharide from the algae 

Fucus vesiculosus was found to inhibit HIV in vitro and 

had a synergistic effect with azidothymidine [5]. Fucoidan 

from the brown seaweed Adenocystis utricularia was 

reported to inhibit the action of the type I & II herpes 

simplex viruses [6]. Some extracts from marine algae also 

have antibacterial properties [7]. Fucoidan from the brown 

seaweed Sargassum thunbergii has shown anti-tumour 

activity [8] and the inhibition of tumour metastasis of the 

rat mammary adeno carcinoma cell has also been reported 

[9]. Moreover, low molecular weight fucoidan isolated 

from Ascophyllum nodosum showed an anti-proliferative 

effect on both normal and malignant cells including 

fibroblasts, sigmoid colon adeno carcinoma cells and 

smooth muscle cells [10-11]. The inhibitory effect appears 

to depend on the sulfate content of the fucoidan [12]. It has 

been proposed that the inhibition of metastasis from some 

tumours are caused by sulfated polysaccharides interfering 

with the passage of tumour cells across the capillary wall. 

Furthermore, an over sulfated polysaccharide prevents the 

tube formation of Human Umbilical Vein Endothelial cells 

whereby over sulfated fucoidan induced Plasminogen 

activator inhibitor-1 on the cell surface [13]. The Heparan 

Sulfate (HS) molecules are required for binding to the high 

affinity receptors with tyrosine kinase activity. In addition, 

fucoidans are also reported to be involved in the adhesion, 

attachment and spreading of certain human melanoma cell 

lines [14].  

 

Table 1. UV-Vis spectral analysis of Padina tetrastromatica Hauck. with nm and Absorption 

nm 400 450 500 550 600 669 700 750 800 

Abs 0.414 0.380 0.244 0.040 0.065 0.576 0.032 0.005 0.003 

nm  - nanometer 

Abs- Absorption 

 

Figure 1. Natural Habit of Padina tetrastromatica Hauck 

 

Figure 2. UV-Vis spectral analysis of Padina 

tetrastromatica Hauck. 

 
Figure 3. HPLC analysis of Padina tetrastromatica Hauck. 
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CONCLUSION 

From the present study, it was concluded that 

Padina tetrastromatica Hauck. is the best source of 

synthesizing fucoidan. It was estimated 19.60% of fucoidan 

present in Padina tetrastromatica Hauck. Fucoidan 

extracted from Padina tetrastromatica Hauck. was 

characterized by UV-Vis spectroscopic and HPLC analysis. 

UV-Vis spectroscopic analysis showed the exact peak at 

669nm with the absorption 0.576. A prominent peak was 

observed at the retention time of 1.500min by HPLC 

analysis. The results obtained in this present study support 

that Padina tetrastromatica Hauck. contain fucoidan which 

has a lot of biological activities. 
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