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Introduction 

The marine macroalgae are macroscopic creatures, 

ranging from unicellular to multicellular and prevalently 

known as seaweeds. Typically, they are epilithic and grow on 

solid substrates such as rocks, bedrocks, pebbles, mollusc 

shells, and corals. Chlorophyceae (Green), Phaeophyceae 

(Brown), and Rhodophyceae (Red) are the three classes, 

categorized according to their nature of color, storage of 

reserve food, components of the cell wall, and type of 

reproduction and photosynthetic pigments (Myslabodski, 

2001). 

They are the promising renewable, living, plant-based, 

and sustainable resources of our Earth. Act as keystone 

components to ecological, economic, and scientific pieces of 

a county. Many of them are potentially important and can be 

used in the broad field of science such as Food Industry, 

Pharmaceuticals, Textiles, Dyes, Biotechnology, Tissue 

culture, Paper industry, Biofuel, Cosmetics, Fodder for 

animals and fishes, Biofertilizer, Phytoremediation, etc.  

Factually, a total of 221 (1.1%) species of seaweeds were 

evidenced for their commercial utilization on nourishments 

(145 species) and phycocolloids (110 species) (Sahoo, 2000). 

In the recent periods, a total of 72, 500 algal taxa 

(including varieties, forma, etc.) were recorded, of which 

44,000 species were scientifically flagged worldwide (Guiry, 

2012). Among them, seaweeds constitute about 11, 000 taxa 

and composed of Rhodophyceae with about 7,000 species, 

followed by Phaeophyceae with 2,000 species and 

Chlorophyceae with 1,500 species (http://www.seaweed.ie/). 

Whilst, occurrence of 865 species of seaweeds, belonging to 

234 genera have been cited from the various coastline of 

India (Rao & Gupta, 2015; Palanisamy & Kumar, 2020) and 

80 taxa have been recorded from the coastline of Andhra 

Pradesh (Rao and Sreeramulu, 1970). 

   Andhra Pradesh contains the second-largest coastline 

(ca 973Km) among the states of India, next to Gujarat. It 

comprises various kinds of rocky bodies, which may perform 

as the suitable substratum to enormous diversity of marine 

macroalgae. The rocky bodies stretched from Visakhapatnam 

to the Srikakulam districts. A sum of 122 taxa of marine algae 

(including micro algae) have been recorded from Andhra 

Pradesh by several workers in different periods and merely 

surveyed the coastline of Visakhapatnam (Sreeramulu, 1952 

& 1953; Rao & Sreeramulu, 1964; Rao, 1969; Rao and 

Sreeramulu, 1970; Rao et al., 1983; Anon, 1984; 

Chennubhotla, 1992; Rao et al., 2011; Kaliaperumal & 

Chennubhotla, 2015; Sowjanya & Sekhar, 2015).   

However, the evidence on seaweeds and their bio 

prospects from the coastline of Andhra Pradesh are sporadic, 

rare and inattentive too. In this view, this present study is 

subjected to provide a detailed account of the monetary 

potential and bio-prospecting of marine macroalgae based on 

scrutiny of literature. 
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ABSTRACT 

Marine macroalgae (seaweeds) are renewable resources of our Earth and make a 

substantial contribution to marine biodiversity. Seaweeds are presently considered as the 

plant-based and alternative form of food, due to the presence of nutrients including 

carbohydrates, protein, vitamins, and minerals as well as a rich source of health-

promoting compounds to control or cure the wide spectrum of disorders and diseases. 

About 11, 000 species of seaweeds have been reported worldwide. Among them, ca 221 

of seaweed is cost-effectively important and utilized in the various broad fields of 

science. In India, a total of 865 species of seaweeds, belonging to 234 genera were 

reported so far from the various coastal states. In respect of this, the current study was 

endeavored to itemize the presence of therapeutically and economically significant 

seaweeds from the coastline of Andhra Pradesh. A total number of 112 stations were 

selected to furnish the inventory of marine macroalgae between March 2017 and August 

2019. Based on the perusal of literature survey, a sum of 58 species found to be the 

monetary potential with bio-prospecting capability and being used for biological 

activities including antibacterial antiviral, antifungal anticoagulant antitumor, anti-

inflammatory, etc. Further, the present study reviews and enumerates the consumption 

and utilization of seaweeds correlation with their nutritional range, economic, and 

biological values.  
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Materials & Method 

Andhra Pradesh is geographically positioned between 

12°41' - 19° 07'N latitude and 69°37' - 84°44'E longitude. 

Among the other coastal states of India, Andhra Pradesh has 

got a coastline of around c.973 km, running from Pulicat 

Lake (Nellore district) in the south to Donkuru (Srikakulam 

District) in the North. The study area is divided into three 

major zones i.e., South (Nellore, Guntur, and Prakasam), 

middle (Krishna, West Godavari, and East Godavari), and 

north (Visakhapatnam, Srikakulam, and Vizianagaram). The 

offshore rocky plateaus stretch from Srikakulam district to 

Visakhapatnam district with enormous diversity of seaweeds 

and the remaining coastline is endowed with sand beach (Fig. 

-1; Plate: 1-4). 

A sum of 112 localities was sited and surveyed for the 

collection of seaweeds during low tides in different seasons 

from March 2017 – August 2019. The seaweed samples were 

collected from sub-tidal and inter-tidal zones. All the possible 

substrate such as rocks, bedrocks, artificial cement boulders, 

cliffs, calcareous mollusks, shells, and coastal wastes like 

nets, plastics, cloths, etc. were accessed. The collected 

samples were preserved using standard methodologies of Wet 

Preservation (Liquid preservation) and Dry Preservation 

(Herbarium). The identification of the seaweeds done by 

referring to standard literature, protologue, pictorial guides, 

monograph and books such as Phaeophyceae in India (Misra, 

1966); Phycologia Indica: The Icons of Indian Seaweeds  

Vol.– I & II (Srinivasan, 1969, 1973); Rhodophyta Vol.– I & 

II (Desikachary 1990, 1998); Catalogue of the Benthic 

Marine Algae of the Indian Ocean (Silva et al., al., 1996); 

Algae of India and Neighboring Countries I. Chlorophyta 

(Krishnamurthy, 2000); Phaeophyceae of India and 

Neighbourhood (Krishnamurthy & Baluswamy, 2010); 

Pictorial Guide to Seaweeds of Gulf of kachchh, Gujarat 

(Kamboj et al., 2019). Further, the current format of the result 

is provided on the basis of literature collection. 

Result 

The present study reveals the presence of 58 taxa with 

monetary potential and bio-prospecting activities. Among 

them Chlorophyceae is the predominant class with 24 taxa; 

Phaeophyceae and Rhodophyceae represents with 17 taxa in 

each class. Genera like Ulva (7 taxa), Caulerpa (5 taxa), 

Gracilaria (6 taxa) Padina (7 taxa), Sargassum (5taxa) are 

endowed with maximum potential of economic and 

therapeutic properties. The account on the economic and 

therapeutic importance of seaweeds were discussed as below 

(Table 1 –Table 6) 

Edible / Fodder Seaweeds  

Seaweeds are considering as the optimized source and 

valuable supplementary food with proteins, lipids, 

carbohydrates, minerals, and antioxidants (Kilinc et al. 2013; 

Rao et al., 2007). In recent days, about 15 - 20 edible 

seaweeds are promoted in Europe (Dawczynski et al., 2007). 

Seaweeds have been endorsed as vegetables and condiments 

in France (Kilinc et al., 2013). The extract from 

the Ulva species is used in the preparation of Halva (Halvah 

or Halwa) in southern parts of Tamil Nadu (Rao et al., 2009, 

2016). Also, they serve as fodder because of their high 

nutritional value. In Andhra Pradesh, 21 seaweeds were 

itemized here with their potential importance on edible and 

fodder based on the literature survey (Table 2) 

Polysaccharides Producing Seaweeds 

Agar, carrageenan and alginates are the important 

hydrocolloids derived from brown and red seaweeds. These 

hydrocolloidal polysaccharides are significantly importance 

and used for nourishment, preparation of medicines in 

pharmaceutical industries and biotechnological industries due 

to their distinct biochemical properties as gelling agents, 

thickeners or stabilizing and emulsifying agents (Yaphe, 

1984). The important and commonly occurring Agarophytes 

in India are Gelidiella acerosa, Gracilaria edulis, G. crassa, 

G. verrucosa, G. corticata and G. foliifera (Chennubhotla et 

al., 1991; Rao, 1978). Moreover, occurrence of the 18 

seaweeds reported towards the biochemical properties and   

commercial important from the coastline of Andhra Pradesh 

(Table 3) 

Seaweeds as Fertilizer & Pesticides  

Extracts of seaweed would be the alternative source of 

bio-fertilizers, in order to avoid the excessive application of 

fertilizers and improving the uptake through the roots or 

leaves (Mugnai et al., 2008). Seaweeds and their derivatives 

in different format are utilized as fertilizer in the coastal 

zones (Kalimuthu et al., 1987). Extracts of seaweeds contain 

plant growth hormones, regulators, promoters, carbohydrates, 

amino acids, antibiotics, and vitamins (Erulan et al., 2009). 

Application of seaweed extracts increase the seed 

germination percentage, uptake of nutrients, growth 

(Immanuel and Subramanian, 1999); promote high yield of 

crops (Anantharaj & Venkatesalu, 2002); enhance the 

resistance against diseases (Jayaraman et al., 2011) and 

optimized drought tolerance (Kumar & Mohan, 2000). 

Kaliaperumal & Chennubhotla (2017) reviewed effect of 40 

species of seaweeds in crop cultivation. In our present 

investigation we found 19 species of seaweeds towards the 

source of fertilizer and 5 species recognized with pesticide 

activities (Table 4 & 5). 

Antimicrobial Activities of Seaweeds 

Various kind of antimicrobial compounds were extracted 

from the marine environment more than those in the 

terrestrial which are against to the human pathogens in 

marine (Ireland et al., 1988). Among them, seaweeds lodged 

an immense attention due to the existence of bioactive 

compounds (Manilal et al., 2010). They have been 

familiarized as prospective bases with enormous biological 

activities includes anti-microbial, antioxidant, anticancer, 

anti-inflammation etc. Investigation on antimicrobial, 

antibacterial, antifungal, antiviral, antibiotic, antioxidant and 

anticancer activities of different species seaweeds have been 

studied by several researches in different decades. In our 

present study, a number of 28 seaweed species have been 

endowed with antimicrobial activities against 42 pathogens; 

their significant effects are tabulated below based on 

literature survey (Table 6). 

Anticancer/Antitumor/Anti-proliferative/Cytotoxicity 

Studies and researches are also indicated that marine 

algae constitute a promising source of novel compounds with 

potential as human therapeutic agents (Pereira, 2011). The 

therapeutic activities of seaweeds on tumor express the 

resistant properties by controlling accumulation of tumor cell 

using polysaccharides from various brown, green, and red 

algae (Ramberg et al., 2010). Several studies conclude that 

compounds extracted from seaweed could be an effective 

anticancer agent. As the result of our survey, some of the 

seaweeds with their outcome on cancer cells were furnished 

in Table 7. 

Nutritional Importance  

In recent decades, seaweed-based food additives are 

commonly utilized in the preparation of fast food (Dhargalkar 

& Verlecar, 2009). They are rich in resistant protein and 

dietary fiber (Mamatha et al., 2007) and valuable food source 



Aron Santhosh Kumar Y and M. Palanisamy / Elixir Biosciences 161 (2021) 55780-55796 55782 

as they contain protein, lipids, vitamins and minerals (Soriano 

et al., 2006). The nutritional properties of seaweeds are 

poorly known and normally are evaluated from the chemical 

composition (Mabeau & Fleurence, 1993). They are termed 

as medical food of the 21
st
 century because of the presence of 

minerals, vitamins, trace elements and bioactive potential 

substances (Khan & Sachin, 2003). In view of the above 

facts, few of the chlorophyceae members are presented with 

their nutritional stuffs (Table 8) 

Antioxidant Activities 

Many types of macroalgae contain a wide range of 

bioactive compounds that have the antioxidant potential. 

Those kinds of compounds have been treated as active 

elements for humans and animal health uses. Bioactive 

composites that are most extensively include sulfated 

polysaccharides aminarin, fucoidan, β-glucans and 

phlorotannins. Seaweeds also known to be a rich source of 

antioxidant compounds and play an important role in 

prevention of cell damages. Some of the seaweeds along with 

their antioxidant potential are enumerated in detail (Table 9). 

Discussion 

In recent times, seaweeds are noteworthy resources of 

our nature due to the fact of their distribution, diversity and 

wide range of utilization in the broad spectrum of science. 

They render the socio-economic rewards to the coastal 

communities in the term of commercial aquaculture (Mantri 

et al., 2020). Seaweeds resources, correlates with current 

challenges, identification gap, endemism, economic 

importance, therapeutic potential, threats, need of cultivation, 

future scopes of India were subjected and deliberated in 

different decades by several researchers (Rao & Mantri, 

2005; Yadav et al., 2015; Kaliaperumal & Chennubhotla, 

2015; Kamboj et al., 2019; Ganesan et al., 2019; Mantri et 

al., 2020; Palanisamy & Kumar, 2020; Yadav, 2020).   

The attention on the seaweed diversity in Andhra 

Pradesh was began by Sreeramulu (1952 & 1953) at the 

coastline of Visakhapatnam. Subsequently, Rao & Sreemulu 

(1964 & 1970) reported the ecological aspects, vertical 

zonation, seasonal succession, and taxonomy of 80 taxa from 

the coastline of Visakhapatnam. Liagora visakhapatnamensis 

(1969) & Ulva uniseriata (Bast & Rani, 2019) were the novel 

species reported from Andhra Pradesh. Meanwhile, 

remarkable annotations on the seasonal growth, phenology, 

and spore shedding of red algae and brown algae were 

examined by various authors (Kaliaperumal & Chennubhotla, 

2015).  

Though the coastline of Andhra Pradesh is naturally 

endowed with 134 taxa, miserable volume on the bio-

prospecting potential of seaweeds such as biochemical & 

phytochemical composition, phycocolloid contents (Agar-

agar & Alginic acid) vitamin – B, C, D, E - complex, B-

carotene, chlorophyll a, b & c, Nitrate, phosphate & silicate, 

nutritional composition, benefits poly saturated fatty acids, 

antimicrobial activities were assessed since 1950s to till date 

(Rao 1978; Sarojini & Sharma, 1999; Sarojini & 

Subbarangaiah, 1999;  Sarojini & Lakshiminarayana; 2009; 

Sarojini & Uma Devi, 2014; Rao and Chatterjee, 2014; 

Sarojini & Sujatha, 2015; Periasamy et al., 2016; Periyasamy 

& Subba Rao, 2017). In total, 291 species of seaweeds are 

commercially utilized in wide range across 43 countries 

(Tiwari & Troy, 2015) and 58 taxa are recognized currently 

from the coastline of Andhra Pradesh. 

Conclusion 

The coastline of Andhra Pradesh is highly sensitive and 

susceptible to both natural and anthropogenic threats that 

causes the declining of seaweed diversity. The major factors 

influencing the marine biodiversity are climate changes with 

reference to the biotic and abiotic components (Palanisamy & 

Kumar, 2020). Sowjanya & Sekhar (2015) highlighted the 

absence of 41 taxa over the coastline of Andhra Pradesh due 

to the changes in the ecological and environmental conditions 

in intertidal zone and coastal geomorphology. Conservation 

measurement on seaweeds is very limited and often for 

selective genera due to their commercial values in Tamil 

Nadu, Kerala, and Gujarat (Palanisamy & Kumar, 2020). 

Field cultivation were subjected only for 3 species 

(Gracilaria corticata, Hypnea valentiae and Kappaphycus 

alvarezii) at the shoreline of Bay of Bengal of Andhra 

Pradesh (Periasamy et al., 2016; Periyasamy & Subba Rao, 

2017). The occurrence of seaweeds in the coastline of Andhra 

Pradesh was sited with 70 localities and represented with 134 

taxa of which 58 has been recognized for their potential 

source in various spectrum of science. This present attempt 

would be the basic platform for the researchers to extend their 

research on different aspects in future. 

Hence it is essential to frame the conservation policies of 

seaweeds in Andhra Pradesh in order to protect these natural 

treasures from habitat destructions. Cultivation process such 

as Long-line rope method, single- rope floating raft 

techniques, vegetative propagation method, fixed off bottom 

culture, Floating raft/cage culture are appropriate solution to 

maintain the seaweed diversity in balance. Further the GIS 

mapping could be done throughout the coastal states for the 

regular monitor of seaweeds. The marine environments are 

the peerless ecosystems of our earth, supporting the life 

systems for enormous organisms. Therefore, conservation of 

these unique habitats of the earth should be considered in 

sustainable way for future prosperity.  
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Table 1. Seaweeds of Andhra Pradesh with their potential aspects 

 

S. No Importance of Seaweeds Total Number of the 

taxa 

1.  Edible/Fodder 21 

2.  Polysaccharides Producing Seaweeds 18 

3.  Fertilizer 19 

4.   Pesticides  05 

5.  Antimicrobial activities 28 

6.  Anticancer /Cytotoxicity activities 18 

7.  Antioxidant Activities 21 

8.  Nutritional Importance 13 

 

Table 2. List of the edible/ fodder seaweeds of Andhra Pradesh, India 

 

S.No Name of the seaweeds Sources 

1 Monostroma latissimum Bast et al., 2009 

2 Ulva compressa Kaliaperumal et al., 1995; Shynu et al., 2013 

3 Ulva fasciata  Sobha et al., 2008; Shynu et al., 2013 

4 Ulva lactuca   
Kaliaperumal et al., 1995; Shynu et al., 2013 5 Ulva quilonensis  

6 Bryopsis plumosa 

7 Caulerpa peltata  

8 Caulerpa racemosa  Kaliaperumal et al., 1995; Sobha et al., 2008 

9 Caulerpa sertularioides 

10 Caulerpa taxifolia  Shynu et al., 2013 

11 Padina australis  Yan et al., 2007 

12 Padina gymnospora  Shynu et al., 2013 

13 Padina tetrastromatica Sobha et al., 2008; Shynu et al., 2013 

14 Sargassum polycystum  Matanjun et al., 2008 

15 Sargassum tenerrimum   
Kaliaperumal et al., 1995; Shynu et al., 2013 

 
16 Sargassum wightii  

17 Gelidium micropterum  

18 Gracilaria edulis  

19 Hypnea musciformis   

Kaliaperumal et al., 1995;  20 Hypnea valentiae  

21 Acanthophora spicifera Chennubhotla et al., 1987; Shynu et al., 2013 

 

Table 3. List of Polysaccharides producing seaweeds with their derivatives 

 

 
 

 

 
 

 

 
 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

 

Table 4. List of Seaweeds with their significant effect on plants 

Name of the seaweeds Crop Significant effect Sources 

1. Gelidiella acerosa  Eleusine coracana 

 

Induce maximum germination, root 

and shoot growth. 

Immanuel & Subramanian, 1999 

2. Ulva intestinalis  Sesamum indicum 

 

Increase germination, root, shoot 

length and chlorophyll content. 

Gandhiyappan & Perumal, 2001. 

3. Sargassum wightii  Mangifera indica 

 

Effective for early induction of 

flowering  

Shankaraswamy  & Neelavathi, 2016 

4. Gracilaria edulis  Ablemoschus esculentus 

Zea mays 
Phaseolus mungo 

 

Higher growth, fruiting, flowering, 

germination, growth and 
development. 

Ramshubramanian et al.,2004; 

Lingakumar et al., 2004 

S. No. Name of the seaweeds By-product Sources 

1 Gelidiella acerosa  

 

 
Agar-Agar 

 

Thomas et al., 1977 

2 Gelidium pusillum Redekar & Raje, 2000 

3 Gracilaria corticata  Rao, 1970 

4 Gracilaria corticata var. cylindrica Vimalabai et al., 2003 

5 Gracilaria edulis  Kaliaperumal et al., 1987 

6 Gracilaria foliifera  Vimalabai et al., 2003 

7 Gracilaria verrucosa  Thomas et al., 1977 

8 Acanthophora spicifera Agroid Parekh et al., 1989 

9 Grateloupia filicina Arunkumar et al., 2014 

10 Hypnea musciformis  Carrageenan Rao, 1969 

11 Hypnea valentiae  

12 Dictyota dichotoma  Redekar & Raje, 2000 

13 Padina boergesenii  Kaliaperumal et al., 1989 

14 Padina pavonica  Kaliaperumal et al., 1990 

15 Padina tetrastromatica Alginic acid 

 

Rao, 1978 

16 Sargassum cinereum  Kappanna et al., 1962 

17 Sargassum vulgare  Rao, 1978 

18 Stoechospermum marginatum Kaliaperumal et al., 1990 
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5. Padina tetrastomatica  

6. Stoechospermum marginatum 

Camellia sinensis 
 

Biostimulants to increase the 
productivity and quality of tea 

Thevanathan et al., 2005  

7. Ulva lactuca  Abelmoschus esculentus 

Vigno mungo 

Pisum sativum 

Ameliorating effect on seeds under 

salt stress to promote growth. 

positive result on the growth and 
yield 

Ramamoorty et al., 2006; Divya et al., 

2015 

 

8. Ulva fasciata  

9. Caulerpa racemosa  

Cyamopsis tetragonoloba 

 

Producing appreciable yield of the 

crop 

Xavier et al., 2007 

10. Chaetomorpha linum Vigno mungo 
Solanum melongena 

Solanum lycopersicum 

Growth promoting activity Sethi & Adhikary 2009 

11. Sargassum wightii  Arachis hypogaea 
 

Increase in height and number of 
branches of the plant. 

Sridhar & Rengasamy, 2010  

12. Pandina pavonia 

13. Dictyota dichotoma  

Vigna radiata 

 

Induce the seed germination and 

growth 

Bai et al., 2011 

14. Cheilosporum spectabile 

15. Caulerpa scalpelliformis  

Eudrilus eugeniae 
 

Promote growth and soil fertility. Karthick et al., 2013 

16. Hypnea musciformis  Abelmoschus esculentus 

Solanum lycopersicum 
Capsicum annuum 

 

Induce maximum germination, 

number of leaves and flowering. 

Rao & Chatterjee, 2014 

17. Caulerpa racemosa  Ocimum sanctum Shows great impact in the increase 

of growth and biochemical 
parameters. 

Uthirapandi, et al., 2018 

18. Acrosiphonia orientalis  

19. Gracilaria verrucosa  

Abelmoschus esculentus 

Solanum lycopersicum 

 

Induce the seed germination 

percentage and also growth 

percentage 

Kumar et al., 2018 

 

Table 5. Effects of Seaweed pesticides 

Name of the seaweed Effect Sources 

1. Sargassum vulgare Inhibit/control the growth of Fusarium sambucinum and Fusarium 

solani the most aggressive and frequent causal agents of potato 

Ammar, et al., 2017 

2. Bryopsis pennata Strong larvicidal, ovicidal as well as oviposition repellence properties 

against Aedes aegypti and A. albopictus 

Yu et al. 2015 

3. Gracilaria edulis 

4. Ulva intestinalis 

5. Chaetomorpha linum 

Showed best germination rate and pesticidal activity at lower 

concentration (20%) against Artemia larvae and Rice beetles 

Gayathri et al., 2016. 

 

 

Table 6. Antimicrobial Activities of seaweeds against the pathogens 

Name of the seaweeds Organism Sources 

Ulva fasciata  Escherichia coli  

Stapylococcus aureus  
Staphylococcus epidermidis 

Streptococcus faecalis 

Candida albicans 
Salmonella enteritis 

Oranday et al., 2004 

 

Ulva compressa  

Vibrio alginolyticus 

Pseudomonas aeruginosa 
Aeromonas hydrophila 

Edwardsiella tarda  

Pseudomonas fluorescens 

Choudhury et al., 2005 

Ulva linza  Staphylococcus aureus 

Streptococcus epidermidis  

Streptococcus faecalis 
Bacillus subtilis 

Pseudomonas aeruginosa 

Enterobacter cloacae 
Escherichia coli  

Candida albicans  

Tüney et al., 2006 

Ulva intestinalis  

Ulva lactuca  
Gelidiella acerosa  

Gracilaria corticata  

Stoechospermum marginatum  
Caulerpa racemosa 

Caulerpa scalpelliformis  

Bacillus cereus   

Micrococcus flavus   
Citrobacter freundii   

Klebsiella pneumoniae  

Pseudomonas testosterone 

Nair et al., 2007 
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Dictyota dichotoma. Escherichia coli  
Enterobacter aerogenes  

E. coli O157:H7 

Staphylococcus aureus  
Micrococcus luteus  

Enterococcus faecalis 

Taskin et al., 2007 

Jania rubens  Staphylococcus aureus 
Staphylococcus epidermidis 

Streptococcus faecalis 

Bacillus cereus  
Bacillus subtilis 

Pseudomonas aeruginosa 

Enterobacter cloacae 
Escherichia coli  

Candida albicans 

Karabay-Yavasoglu et al., 2007 

Bryopsis plumosa 

Chaetomorpha antennina  
Grateloupia filicina  

Centroceras clavulatum  

Candida albicans 

FC1 (of HIV infection)  
Streptococcus PC1  

Enterococcus faecalis PC2 
Staphylococcus epidermidis PC3  

Escherichia coli PC4 

Micrococcus luteus PC5 
Bacillus subtilis PC6  

Pseudomonas aeruginosa PC7 

Klebsiella pneumoniae PC8 
Proteus mirabilis PC9 

 Staphylococcus aureus PC10 

Shanmughapriya et al., 2008 

Gracilaria edulis  Stapylococcus aureus  

Vibrio cholera 
Shigella dysenteriae 

Shigella boydii 

Salmonella Paratyphi   
Pseudomonas aeruginosa 

Klebsiella pneumoniae  

Vallinayagam et al., 2009 

Dictyopteris australis   
Amphiroa fragilissima  

Caulerpa peltata  

Caulerpa taxifolia 

 

 

Bacillus subtilis  
Escherichia coli  

Pseudomonas sp.  

Streptococcus pyogenes  
Stapylococcus aureus  

Proteus vulgaris 

Klebsiella pneumoniae  
Candida albicans 

Kotnala et al., 2009 

Hypnea musciformis. Escherichia coli  

Pseudomonas aeruginosa 

Staphylococcus aureus 
Klebsiella pneumoniae 

Kolanjinathan & Stella, 2009 

Acrosiphonia orientalis  White Spot Syndrome Virus  

(shrimp pathogen) 
 

Manilal & el., 2009 

Halimeda opuntia  

 

Pseudomonas aeruginosa   

Escherichia coli 
Proteus vulgaris 

Serratia marcescens  

Staphylococcus aureus 
Micrococcus luteus   

Enterococcus feacalis   

Bacillus subtilis   
Bacillus cereus   

Bacillus megaterium   

Candida albicans ATCC 44831   
Candida utilis  

Saccharomyces cerevisiae 

Selim, 2012 

Chaetomorpha linum  Staphylococcus aureus 

Bacillus cereus 
Escherichia coli 

Proteus mirabilis 

Klebseilla pneumoniae 
Salmonella typhimurium 

Senthilkumar & Sudha, 2012 

Acanthophora spicifera  

Padina tetrastromatica  

Aspergillus terrus   

Aspergillus fumigatus   
Gibberline sp 

Alternaria sp  

Ganoderma sp 

Radhika & Priya, 2016 

 

Padina pavonica  Escherichia coli  

Pseudomonas aeruginosa   

Staphylococcus aureus  
Enterococcus faecalis 

Hlila et al., 2017 
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Table 7. Cell line/organism report towards the anti-proliferative/anti-tumor/anticancer activities of seaweeds 

Name of the seaweeds Cell Line/Organism Significant effect Sources 

Ulva intestinalis  

Rhizoclonium riparium  

 

HeLa 

(Human 

cervical cancer cell line) 
T cells 

[Human embryonic kidney (HEK) 

cell line] 

Anti-proliferative activity 

Treated cells became round with  

blebbing with condensed nuclei. 

Paul and Kundu, 2013 

Ulva lactuca  Human leukemia cells (U 937) Regulating the tumor genesis & 
expresses 50% growth inhibition. 

Lakmal et al., 2014. 

Jania rubens Hepatocellular Carcinoma Cell 

Lines (HepG2) 

Anticancer activity LC50 value of 8.61 

µg/mL 
. 

El-Saharty et al., 2018 

Hypnea musciformis  

 

Caco-2 

(Colon cancer cell line cell line) 

Anticancer activity Arrested cell growth 

in G phase (57.6%) 

Alghazeer et al., 2016 

Gelidiella acerosa  

Acanthophora spicifera  

 

DAL 

(Dalton’s Ascitic Lymphoma 

cells) 

Anticancer activity Reduced the cancer 

cell count. Reduces the tumour weight 

and hence increased the life span of 
cancer induced mice. 

Duraikannu et al., 2014 

Gracilaria corticata  

 Ulva fasciata  

MCF-7 

MDA-MB-23 
HeLa 

HepG2 

HT-29 

Apoptosis Activity Increased from 18 to 

78 %. Inhibit the growth of cancer cells 
and induce apoptosis in human breast 

cancer in time and dose depended 

manner 

Namvar   et al., 2013 

Amphiroa fragilissima 

 

Lung cancer cell A549 Anticancer activity 

Increasing activity inhibit/decrease the 

cell viability. 

Shyamala et al., 2014 

Dictyopteris australis  
Padina tetrastromatica 

Stoechospermum marginatum  

 

Artemia salina nauplii  
(Brine shrimp) 

Cytotoxicity Causing cytotoxic at 100 
mgml_1 at 18 and 24 h. 

 

Vinayak et al., 2011 

Caulerpa taxifolia  

 

Sk-N-Sh Cell line Antiproliferative Caulerpenyne affect the 

microtubule, cause cell death. 

Barbier et al., 2001 

 Chaetomorpha crassa  

Caulerpa racemosa  

 

Pomyelocytic leukemia (HL-60)  

Human lung carcinoma (A549)  
Mouse melanoma (B16F10) 

Anticancer activity 

Significant effect on the cell inhibition 
and apoptotic body formation  

Lakmal et al., 2014 

 

Table 8. Nutritional composition of some Chlorophyceae members 

Name of Species  Protein  Lipid  Carbohydrate  Vit-C  Calorific value  Sources 

Ulva fasciata 22.7 ± 0.22 - 32.0 ± 0.04 0.38 ± 0.04 - Ganesan et al., 2020 

Ulva compressa  15.5 + 0.79  0.83 + 0.32  54.63 + 1.35  3.23 + 0.98  19.41 + 1.21   

 

 

 

 

Rupapara et al., 2017 

Ulva prolifera  15.53 + 0.96  0.5 + 0.1  52.57 + 0.61  2.1 + 0.87  37.21 + 1.27  

Ulva flexuosa 17.29 ± 1.24 - 30.10 ± 0.18 0.36 ± 0.02 - 

Boodlea composita  8.48 + 0.86  1.55 + 0.41  26.25 + 1.56  1.25 + 0.52  31.17 + 1.14  

Bryopsis plumosa  9.65 + 0.57  1.23 + 0.21  23.12 + 1.69  1.11 + 0.24  69.25 + 3.48  

Caulerpa racemosa  12.3 + 1.22  1.12 + 0.11  24.23 + 2.13  0.99 + 0.33  92.97 + 5.97  

Caulerpa scalpelliformis  14.83 + 0.44  1.83 + 0.4  24.6 + 2.1  1.02 + 0.21  92.97 + 7.66  

Caulerpa sertularioides  14.77 + 1.01  1.67 + 0.25  28.13 + 0.85  1.27 + 0.17  18.09 + 1.21  

Caulerpa taxifolia  11.27 + 0.21  1.37 + 0.38  23.97 + 0.81  0.92 + 0.09  1.19 + 0.87  

Chaetomorpha crassa  7.87 + 1.18  1.47 + 0.25  29.47 + 1.42  1.08 + 0.19  17.93 + 1.24  

Cladophora glomerata  9.55 + 1.14  0.65 + 0.21  27.65 + 2.15  1.27 + 0.11  8.21 + 0.88  

Codium dwarkense  7.73 + 0.42  0.57 + 0.15  43.15 +1 .35  1.97 + 0.21  23.13 + 1.27  

 

 

 

 

Table 9. Antioxidant activities of Seaweeds with their absorption value 

Name of the algae Extract Absorption value (%) Sources 

Chaetomorpha antennina  Methanol 17.32 Sumathi et al., 2012 

Chaetomorpha linum  Methanol 18.177  

 

 
Farasat et al., 2013 

 

Chaetomorpha aerea  Methanol 11.923 

Chaetomorpha brachygona  Methanol 10.751 

Chaetomorpha crassa  Methanol 10.906 

Caulerpa scalpelliformis  Methanol 21.34 Sumathi et al., 2012 

Valoniopsis pachynema  Methanol 63.5 Kavitha et al., 2015 
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Bryopsis plumosa  Ethanol 13.9 Dharmesh et al., 2014 

Padina pavonica  Acetone 74.28 Hlila et al., 2017 

Dictyopteris australis  Ethanol 32.2 Dharmesh et al., 2014 

Dictyota dichotoma  Methanol 13.28 Lima et al., 2016 

Padina gymnospora Methanol 84.96 Priya & Khora, 2014 

Padina tetrastromatica  Methanol 34.66 Kokilam et al., 2013 

Stoechospermum marginatum. Methanol 15.02 Esmaeili & Khakpoor, 2012 

Sargassum wightii  Methanol 20.0  
Kokilam et al., 2013 

 
Chnoospora minima Methanol 29.3 

Amphiroa fragilissima  Ethyl Acetate 64.00 Shyamala et al., 2014 

Gracilaria edulis  Ethanol 32.21 Murugan et al., 2012 

Grtacilaria corticata Ethanol 66.41 Ashwini & Manjula, 2017 

Hypnea musciformis Methanol 69.54 Lavanya et al., 2016 
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