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ABSTRACT 

The consumption of seaweeds as a nutritive supplement in the form of marine vegetable is well accepted in Asian 

countries since time immemorial. In South East Asian countries and in Japan particularly, this is being consumed 

with an average of 1.6 kg (dry weight) per year per capita in different forms of food. There use not only serve as a 

rich source of vitamins, nutrients and fatty acids but also as a major source of polysaccharides for both the food and 

pharmaceuticals. In addition, these macrothalic algal components from the sea is a good source of natural 

antioxidant and is considered safe to be used as an ingredient in medicines, dietary supplements, nutraceuticals and 

cosmetics. Seaweeds contain high ash content (8-40%), high Dietary fibers (33-50% DW) and moderate lipid 

content (1-6% DW) and rich in omega-3-fatty acid and polyunsaturated fatty acids namely eicosapentaenoic acid. 

Polysaccharides like galactans, fucoidan, laminarin, alginates are the major derivative from seaweeds, which is 

used in food, beverages, pharmaceuticals stabilizers, emulsifiers, thickeners and as feed. Seaweed potential of 

Andaman Sea is highly recognized with a total availability of number of species. In the present paper, the 

importance of seaweed is being revisited with a view to elucidate its economic significance with the backdrop of 

blue revolution prospective from the Andaman Sea India. 
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INTRODUCTION 

Seaweeds or macrothalic marine algae are categorized by their pigmentation, morphology, anatomy and nutritional 

composition as red (Rhodophyta), brown (Phaeophyta) and green (Chlorophyta) seaweeds [1]. There are about 844 

species of sea weeds reported from the coast of India [2], of which 206 species are reported from the Andaman and 

Nicobar Islands. The studies carried out in India are mainly focused on the ecology, physiology, phycocolloidal 

chemistry and pharmacological application of seaweeds. Also the seaweed resources are well utilized worldwide i.e. 

about 250 species are being utilized commercially whereas 150 species are being consumed as food by human being 

[3]. As evidence by several reports, human consumption of algae has shown a sharp rise i.e. green algae (5%), 

brown algae (66.5%) & red algae (33%) in South East Asian countries like Japan, China & Korea. In other Asian 

countries also seaweeds are often consumed as marine vegetables [4] and Japanese people are the main consumers 

with an average of 1.6 kg (dry weight) per year per capita [5]. Studies revealed that by consuming 100 g of seaweed 

daily requirement of vitamin A, B2 and B12 and two thirds of the vitamin C requirement can be fulfilled [6]. 

Additionally seaweeds also are a major source of dietary fiber, which is considered as an important component for 

preventing constipation, colon cancer and obesity [7]. They also possess natural hydro-soluble and liposoluble 

vitamins such as thiamin, riboflavin, beta-carotene, tocopherols as well as long-chain polyunsaturated essential fatty 

acids from the omega-3 family i.e. eicosapentaenoic acid, which is responsible for reducing the risk of heart disease, 

thrombosis and atherosclerosis [8,9]. 
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Reports suggest that the nutrient composition of seaweeds vary from species to species on the basis of their 

geographic distribution, season and water temperature of the area, where they occur. But the demand for seaweed as 

an alternate ingredient of protein rich feed supplement in aquatic feeds is well examined in many regions of the 

world [10] not only due to their high protein content but also due to their high biomass with faster growth rate 

[11].In addition polymers from seaweeds are used as a major source of phycocolloids for thickening and gelling 

agents in food and pharmaceutical industries [12-14] signifying its economic potential in both the food and 

pharmaceutical industry [15] there by contributing to the economy of the nation. India has a coastline of more than 

7,516 kms and these luxuriant marine environment houses about 844 species of seaweeds [2,16]. These are mainly 

distributed in the Andaman & Nicobar Islands, Tamil Nadu, Andhra Pradesh, Gopalpur coast and brackish water 

lake Chilika of Odisha, West Bengal, Gulf of Kutch, Kanyakumari, Kerala, Lakshadweep, Mandapam, Muttam and 

Arokiapuram Karnataka, South West Coast of India [17-22]. Though the commercial cultivation of seaweed is not 

that prominent, but at present about 20,000 tons of macro-algae are being harvested annually from Indian coast line 

[23]. Although Andaman Sea houses a diversified group of species (Figure 1), it needs special attention as these A & 

N group of Islands is inhabited by aborigines, where strong traditional health system of using indigenous medicinal 

plants for their food and medicine is in practice and even seaweeds too serve as a prominent source of herbal 

medicines for them.  

 

Figure 1: Prominent Seaweeds along South Andaman Coast 

SEAWEEDS FOR HUMAN CONSUMPTION 

For most of the populations, seafood means protein in the form of fish, prawns, oysters and other shellfish. But there 

are many other food resources available from the sea and one such example is edible seaweeds. This major resource 
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of the sea is largely ignored in typical western diets. But by comparison these edible seaweeds are an integral part of 

the diet for people who live by the sea and such areas are like Asia, Pacific Islands including Hawaii, South America 

and Africa. With the increasing focus upon consumer health and nutrition in recent years seaweeds are now being 

reconsidered by many Western populations for their nutritional qualities. Edible seaweeds also serve as a good 

source of vitamins, nutrients and fatty acids and contain more than 54 different trace elements essential for human 

body's physiological functions [24,25]. 

Seaweeds are generally consumed in the form of soup, salad, boiled, fried and processed food etc. and available in 

many sea food shops or super markets all over the world and usually sold in dried form and can stored for longer 

period. Some seaweeds such as nori (Prophyra porphyra) is most often used as wrappers for making sushi rolls and 

comes packaged in sheets (Plate-2). Nutritionally this is rich in protein, full of omega-3 fatty acids and high in fiber. 

Nori contains vitamins C, A, B-12 and taurine, a chemical required for building block of protein. Dulse (Palmaria 

palmata) is available in the form of flakes and use in seasoning on salads, vegetables and soups. This contains 

protein, iron and sodium and is a good source of vitamin B such as riboflavin, niacin, B-6 and B-12. Arame (Eisenia 

bicyclis) is brown stringy sweet tasting seaweed is often found in health food stores and usually purchased as dried 

strands that can be soaked in cold water for 5 minutes and made ready to use. It offers essential nutrients such as 

calcium, iron, zinc, manganese, folate, vitamins A and K and iodine. [26]. Wakame (Undaria pinnatifida) is sweet 

flavored, leathery and deep green seaweed; often used in Japanese cuisines such as miso soup and adds flavor to 

salads and sandwiches. Wakame is rich in minerals, calcium, magnesium, phosphorous and potassium and contains 

beta carotene and folate. Kombu (Laminaria saccharina) also known as kelp is a mineral rich flavor enhancer used 

in Japanese dishes for centuries. Kombu can be found fresh, dried, pickled and frozen in many Asian markets. While 

it is rich in iodine, calcium and antioxidants. Some other edible seaweeds like Ulva fasciata, Enteromorpha 

compressa, Caulerpa sertularioides, Porphyra vietnamensis and Gracillaria corticata are also well consumed and 

possess high economic value. 

 

Minerals 

Seaweeds are rich in iodine, iron, potassium, magnesium, calcium, selenium, and phosphorus that are widely used in 

health beneficiary supplements [27]. Iodine in particular plays an important role in the functioning of the thyroid and 

prevent goiter, the content in the biomass is sometimes as high as 40% because of its capability to accumulate metal 

ions from salt water and concentrate those substances as carbonate salts [28] (Figure 2). 

 
Figure 2: Structure of Iodine 

Vitamins  

Vitamins are essential nutrients found in foods. They perform specific and vital functions in a variety of body 

system and are crucial for maintaining optimal health [29]. Seaweed species provide rich source of vitamin A, B1, 

B2, B3, B9, C and E. where vitamin C and E are potent antioxidants [28]. 

 

Vitamin A:  

Vitamin A is essential for preventing night blindness and maintaining a strong immune system. It also allows the 

body to use iron properly to produce healthy red blood cells. According to Linus Pauling Institute, [30] one cup 

serving of raw nori seaweed provides 4,161 international units of vitamin A or 83 percent of the daily value for 

vitamin A. Seaweed provides vitamin A is in the form of beta-carotene, which is an antioxidant. 

 

B Vitamins 

B vitamins increase the folate intake. According to Linus Pauling Institute [30] raw nori provides 117 micrograms of 

folate or 29 percent of the daily value in a one cup of serving. Folate is a B vitamin that works closely with vitamin 

B12 and vitamin B6 to metabolize an amino acid called homocysteine. Folate deficiency and high levels of 

homocysteine in the blood are risk factors for heart disease. Folate also helps protect against neural tube birth 

defects. 
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Vitamin B1: 

Thiamin is another name for vitamin B1. It helps to convert blood sugar into energy for your body. It also helps the 

mucous membranes of the muscular, cardiovascular, and nervous systems in good shape.  

 

Vitamin B2:  

Riboflavin is another name for vitamin B2. It works with the other B vitamin complexes to process the 

carbohydrates, proteins, and fats into calories for energy in body. The body also needs this for healthy skin, good 

vision, growth, and red blood cell creation.  

 

Vitamin B3:  

Niacin is another name for vitamin B3. It also works with other B vitamin complexes to process the carbohydrates, 

proteins, and fats into calories for energy in the body. The difference is that it helps the digestive systems functions 

along with promoting a healthy appetite and healthy nerves.  

 

Vitamin B9:  
Folic Acid is another name for vitamin B9. It is very important during pregnancy since it is used for making and 

maintaining new cells. B9 prevents anemia by keeping up the production of red blood cells and prevent low birth 

weight and prematurity in births.  

 

Vitamin C:  
Vitamin C is an antioxidant vitamin and a necessary nutrient for a strong immune system. According to Linus 

Pauling Institute [30] each cup of raw nori seaweed supplies 31 milligrams of vitamin C or 52 percent of the daily 

value for vitamin C. It also allows the body to synthesize cartilage to maintain healthy joints. Vitamin C also helps 

the body to absorb iron from seaweeds 

 

Vitamin E:  
An antioxidant that helps the body gets rid of free radicals to keep tissues healthy. It is also used in the creation of 

red blood cells. The use of vitamin A, C and K are assisted by Vitamin E. They scavenge the free radicals in the 

body by preventing the oxidation of lipid molecules. Free radicals are very reactive and can steal electrons from 

membranes which could ultimately damage DNA.  

 

Proximate Composition  

The nutrient compositions of seaweeds are different depending on species, habitats, maturity and environmental 

conditions [31]. In general, green and red seaweeds contain higher protein contents i.e. 10–30% of dry weight than 

brown seaweeds i.e. 5–15% DW [5]. Rhodophyceae contain another protein phycoerythrin is used in biotechnology 

applications as dye in immune fluorescence reaction. The use of algae with high protein content in the production of 

feed for aquaculture farm could be another application of this marine plant resource. The lipid content of marine 

seaweeds accounts for 1–6% DW can be instrumental as a major source of energy. The element contents in seaweed 

are interpreted through their ash contents which range between 8–40% DW [12] and seaweed have more ash 

contents than terrestrial plants and animal products. Some of the trace elements in seaweeds are rare or absent in 

terrestrial plants [31,13] Thus, seaweeds are important sources of vital elements for the metabolic reactions in the 

human and animal health, such as enzymatic regulation of lipid, carbohydrate and protein metabolism 

[32,33].Seaweeds are also good sources of dietary fiber (33-50% DW), which can be classified as soluble dietary 

fiber (SDF) and insoluble dietary fiber (IDF) [7,34]. The characteristics of dietary fiber are related to their 

physicochemical properties such as swelling capacity, water holding capacity, and oil holding capacity, which are 

important for improvement of functional properties in food [35] 

 

Antioxidant Activity 

Seaweeds from natural resources produces various types of antioxidants e.g., polysaccharides, dietary fibers, 

minerals, proteins, amino acids, vitamins, polyphenols and carotenoids to counteract environmental stresses [36-42]. 

Therefore, seaweeds are the potential source of novel antioxidants. In addition, natural antioxidants are more 

acceptable than synthetic antioxidants as these antioxidants do not contain chemical contaminants and display a 

variety of beneficial functions. Thus, natural antioxidants are considered safe for use as ingredients in medicine, 

dietary supplements, nutraceuticals and cosmetics with the objective of improving consumer health, reducing the 

effects of harmful diseases and other broader aspects of immune system function [43] The antioxidant activity of 

several seaweeds has been reported from various countries, such as Malaysia [44], Indonesia [45], India [46], Korea 
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[47] and Japan [48]. Recently, the seaweed from the southern coast of Thailand [49] and the Andaman Sea [50,51] 

were also studied for their antioxidant activities. 

 

Fatty Acids 

The fatty acids in seaweeds are composed of polyunsaturated fatty acids (PUFAs) and is rich in omega-3-fatty acids 

[1,3] which play an important role in cellular and tissue metabolism, regulation of membrane fluidity, oxygen and 

electron transport and thermal adaptation [52]. In addition people show more attention towards healthy food in their 

busy life style [53] seaweeds are good nutritional source of C18 and C20 PUFAs such as eicosapentanoic acid 

(EPA) and docosahexaenoic acid (DHA), which cannot be synthesized by human bodies and must be gained from 

diet only [3]. The EPA is normally esterified to form a complex lipid molecule inside the cell and play an important 

role in higher plants and animals as a precursor for a group of eicosanoids, the hormone like substance such as 

prostaglandins, thromboxanes and leukotriens that are crucial in regulating development and physiology [54]. EPA 

has been found in wide variety of marine algae class But only some of them have the potential to demonstrate 

industrial production, mainly due to the fact that majority of marine algae have low specific growth rates and low 

cell densities when grow in autotrophic condition [55]. Fatty acid with two or more methylene interrupted double 

bonds is good for normal cell function and now has been entered in different areas like biomedical and nutraceutical. 

(Figure 2) 

 
Figure 2: Structure of eicosapentaenoic acid 

Polysaccharides  

Polysaccharides from natural sources are found to be effective, non-toxic substances with a wide variety of activities 

[56]. Seaweed derived polysaccharides have many applications like they are used in food, beverages, 

pharmaceuticals stabilizers, emulsifiers, thickeners, feed etc. and other products for human consumption [57,58]. 

Polysaccharides can act as prebiotics (substances that stimulate the growth of beneficial bacteria in the digestive 

track) and exert growth-promoting and health- improving effects [59]. Many of them are soluble dietary fibers 

which have positive effect on the digestive tract of animals (i.e. alginic acid), and are non-toxic antioxidants. The 

total levels of these compounds in seaweeds are up to 76% of dry weight. Among many different algal 

polysaccharides, the most important are galactans, fucoidan, laminarin, alginates and Carrageenan [60,58].  

 

Galactans 

Sulfated galactans are found both in the intercellular matrix and in the cell wall. Galactan is a macromolecule 

containing disaccharide-based repeating units. Galactans have anti-tumor and antiviral properties [59]. Sulfated 

polysaccharides isolated from marine algae also have been shown to exert radical scavenging activities in vitro and 

in vivo [56,57,61] (Figure 3). 

 
Figure 3: Structure of Galactans 
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Fucoidan 

Fucoidan is a sulfated polysaccharide found in brown seaweeds. The macromolecule contains α-1, 3-linked 

sulphated L-fucose as main sugar unit and sulfate ester groups. The chemical composition depends on the algal 

source and harvesting time. The amount of fucoidan in algae is about 10% of dry mass. The absorption and 

bioavailability of fucoidan depends on its molecular weight. Compared to high molecular fucoidan, low molecular 

fucoidan is bioavailable in the highest degree. It has anti-inflammatory, antiviral, anti-tumor and antioxidative 

activities. Antiviral properties of fucoidan participate in inhibition of viral-induced syncytium formation [62] 

(Figure 4).  

 
Figure 4: Structure of fucoidan 

Laminarin 

It is one of the major polysaccharides found in brown algae. The content of laminarin in seaweeds is about 10% of 

dry weight, but seasonally it can reach up to 32%. Laminarin is a dietary fiber, can act as a probiotic, and has 

antiviral and antibacterial properties. Antioxidant activity of laminarin depends on its molecular weight and 

chemical structure [59, 56]. Laminarin composed of (1, 3)-b-D-glucopyranose residues and its structural features are 

species dependent. Laminarin is a modulator of intestinal metabolism and activator of immune function [60] (Figure 

5). 

 

Figure 5: Structure of Laminarin 

Alginates 

Alginates are absent in terrestrial plants, but they can be extracted from brown seaweeds, in which they constitute up 

to 47% of their dry biomass. Alginates can be found both in acidic and salt forms. The acid form, known as an 

alginic acid, is a polymer consisting of two types of hexuronic acid monomers linked by 1–4 bonds, β-D-

mannuronic acid and α-L-guluronic acid. They have thickening, stabilizing and general colloidal properties in 

addition to strong antibacterial and anti-inflammatory activities [56,63] (Figure 6). 

  

Figure 6: Structure of alginate 

Carrageenan 

Carrageenan was originally isolated by simply boiling red seaweeds to recover thick mucilaginous liquid and used 

for soups. It can be taken as a soothing treatment for sore mouths and throats and for constipation relief. 

Carrageenan is also used in many industries like food, health and beauty products as a thickener, gelling agent, sugar 

extender, medicines, and paints. It can provide sugar molecules for glycoprotein secreted by mucous membranes and 

for cell surface aminoglycan labeling (Figure 71). 
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Figure 7: Structure of Carrageenan 

Pharmaceutical Uses of Seaweeds 

Seaweeds are used in the pharmaceutical industry with great significance. Some components like carrageen is used 

as a suspension agent and stabilizer in drugs, lotions, and medicinal creams. It has also been used as an 

anticoagulant in blood products and for the treatment of bowel problems such as diarrhoea, constipation, dysentery 

and utilized to make internal poultices for the control of stomach ulcers [64]. In the last few decades, discovery of 

pharmacologically active metabolites from the seaweeds has increased tremendously so that it can be used against 

several diseases like cancer, diabetes and many infectious diseases [65]. Carrageenan and alginate are used as 

antibiotics, laxatives, anticoagulants, anti-tumor, anti-ulcer products and suspending agents in radiological 

preparations have been used for a long time [66-68] Fibers from sea weeds too perform varied range of anti-

mutagenic properties and also play an important role in modification of lipid metabolism in the human body [69,70] 

High intake of calcium, potassium and sodium in diet are associated with lower mean systolic pressure and lower 

risk of hypertension. Ghislain et al. [71] reported about the anticancer effects of different seaweeds on Human Colon 

and Breast Cancers. Seaweeds or seafood are the most important reservoirs of new therapeutic compounds for 

humans. Various compounds extracted from seaweeds that have been shown to eradicate or reduce the progression 

of cancer. Fucoidan extracted from the brown algae Fucus spp. has shown activity against both colorectal and breast 

cancers. Some other applications like acetone extract of Gracilaria crassa and Laurencia papillosa reduced the total 

volume of gastric juice and total acidity of gastric secretion. Species like G. crassa and L. papillosa possesses 

alkaloids, flavonoids, saponins, tannins and cardiac glycosides, sulfated algal polysaccharides which may provide an 

effective protection against gastric damage. The fats, the precursors of prostaglandins play a protecting role by 

increase the mucosal resistance. Gracilaria also contain abundant amino acids, fatty acids, vitamins, minerals, 

polyphenolic compounds and carbohydrates which play a role in the defense against oxidative tissue damage wound 

healing activities. The SGPT (Serum glutamine-pyruvic transaminase) level was prominently reduced by all extract 

concentrations than that by standard drug [72]. The anti-inflammatory property for methanolic extracts of four 

seaweeds namely Padina tertastomatica, Sargassum wightii, Gracilaria edulis and Caulerpa racemosa were 

evaluated by paw edema test and the percentage inhibition of paw edema volume was compare to standard drug 

Diclofenac. Maximum inhibition of 35.38% was found in the first hour after carrageenan injection in Caulerpa 

racemosa methanolic extract [73]. The evaluation of the extracts from Ulva species with low phenolic content, also 

has anti-diabetic effects in animal models. Presence of phlorotannins has shown hypoglycemic effects in genetically 

diabetic mice. In addition, recent, but limited, information suggests potential anti-diabetic effects of seaweed 

phenolic components in humans. Extracts from Ulva, with presumably low phenolic content, have anti-diabetic 

effects in animal models [74]. As reported some seaweeds species were screened against mosquito larvae (Culex 

pipiens). Different dried seaweeds of red and brown seaweeds including Caulerpa prolifera, Caulerpa serrulata, 

Jania rubens,Cystoseira myrica and Padina pavonica were applied into the mosquito larvae rearing jars and 

measured the survival, larval development and growth rate of the mosquito Culex pipiens larvae.  

CONCLUSION 

Functional foods from sea provide health benefits above normal nutrition as these foods are different from medicinal 

supplement diets. In this aspect, seaweeds could be the substitute to solve the problems of protein, carbohydrate and 

mineral deficiency in human nutrition by consuming on daily basis. It can be a dietary alternative due to its high 

nutritional property which also can be enhanced by improving the quality in all seaweed based products for 

consumption. Even a mixture of different species or combinations with other food may also open up many 

possibilities. The fatty acid content and other proximate composition of seaweeds gives an idea of using as feed for 

livestock, which can also compensate the usage of other expensive feeds. In addition these are viewed as potential 

source of bioactive compounds with immense pharmaceutical, biomedical, cosmeceutical and nutraceutical 

importance and can be used in drug discovery to treat many infectious diseases. 
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Due to composition of high calcium, magnesium and sulphur it enhance the plant cell division and development and 

in turn seaweed manures can be used in acid leached soil to increase the soil fertility and will be instrumental in 

replacing many hazardous chemical fertilizers and make significant contribution in the era of green agriculture 

particularly pertaining to Island ecosystem. In respect of the seaweed resources from the Andaman and Nicobar 

Islands earlier 206 species of seaweeds were reported and during this study 82 species have been recorded from 

South Andaman only of which two of the species Trichogloe requienii and Trichogloeopsis pedicellata from 

Rhodophyceae are new records. However exploitation and proper utilization of these seaweed resources from 

Andaman Sea are scanty. But it has tremendous potential and it will bring golden opportunity to the Island farmers 

to generate economy out of these seaweed resources. An extensive study of the seaweeds from the Andaman Sea is 

very much required towards its proper mutilation as a major source of nutritive diet to overcome any malnutrition 

and also a probable source of therapeutic application. In addition cultivation of seaweeds needs to be promoted 

using improved techniques for proper seaweed resource utilization and conservation for future. 
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