
 
1Department of zoology, Kunthaavai Naachiyar Government Arts College for women (Autonomous) Thanjavur-613007 
2Department of Biotechnology, Bharathidasan University, Trichy. 

Correspondence and Reprint Requests: Lavanya M 

Received:  A u g u s t ,  1 6  2 0 1 7           |    Accepted: S e p t e m b e r , 2 2  2 0 1 7       |    Published Online: O c t o b e r , 2 8  2 0 1 7       
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (creativecommons.org/licenses/by/3.0) 
Conflict of interest: None declared     |    Source of funding: Nil 

 

OPEN ACCESS at journalijcir.com  
 

     Review Article                                                               ISSN: 2395 -5775  
 

PROPERTIES OF SEAWEEDS. A REVIEW 
 

Lavanya M1., Thangamathi. P1., Ananth S2  and Gnanasoundari A1 
 
  Abstract 

 

Seas and oceans represent a big store for beneficial algae. The literature was searched for natural products from marine macro algae in the 
Rhodophyta, Phaeophyta and Chlorophyta with biological activity. The present review is focusing on the following topics: antiviral, 
antibacterial, anticancer, antimicrobial, antifungal and mosquito Larvicidal activity of seaweeds. 
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INTRODUCTION 
 

Marine algae are one of the largest producers of biomass in 
the marine environmental(Bhadury et al., 2004). Seaweeds 
are the eukaryotic organisms that live in salty water and 
recognized as a potential source of bioactive natural 
products. Seaweeds have been used since ancient times 
asfood, fodder,fertilizer and as source of medicine. Today 
seaweeds are the raw materials for much industrial 
production like agar, align and carrageenan but they 
continue to be widely consumed as food in Asiancountries 
(Mishar et al., 1993).In thesea, three types of plants occur 
and they are phytoplankton, seaweeds or marine algae and 
sea grasses. Phytoplankton’s are microscopic and free 
floating form they are the primary producers of the sea. 
Seaweeds or marine algae macroscopic attached or freely 
floating plants. They form one of the important marine living 
renewable resources. They are primitive plants without any 
true root, stem and leaves. 
 

Marine algae are classified into four groups namely 
Chlorophyceae (green algae) Phaeophyceae (brown algae) 
Rhodophyceae (red algae) and Cyanophyceae (blue green 
algae) based on the type of pigments, morphological 
anatomical and reproductive structures. Seaweeds are plant 
like ocean organisms that are botanically classified as 
microphysics marine algae. Edible seaweeds are often called 
“sea vegetables” seaweeds come in an amazing variety of 
beautiful shapes, colors and sizes and found in all of the 
world’s oceans. They are most abundant in shallow rocky 
coastal areas, especially where they are exposed at low tide 
coastal people around the world have been harvesting and 
eating sea vegetables since the beginning of time. In the 
United States and Europe, increasing numbers of people are 
learning that eating sea vegetable can provide a broad 
range of health benefits. Seaweeds contribute to primary 
production of the sea and hence seaweed beds are 
considered highly productive and dynamic ecosystem. 
 

Antiviral activity 
 

Some sulphated polysaccharides from red algae show 
antiviral activities towards viruses responsible for human 
infectious diseases. Most notable are Aghardhiella tenera and 
Nothogenia fastigiata (Witvrouw et al., 1994) tested a  
 
 
 
 
 

galactan sulphate from Aghardhiella tenera and (Damonte et 
al., 1994 and Kolender et al., 1995) a xylomannansulphate 
from Nothogenia fastigiata against human immunodeficiency 
virus (HIV) Herpes simplex virus (HSV) types 1 and 2 
respiratory syncytial virus (RSV). These polysaccharides are 
active during the first stage of the RNA virus replication when 
the virus adsorbs onto the surface of the cell (De Clercq, 
1996,2000). 
 

Algal polysaccharides and other compounds exhibits antiviral 
properties. Condriaatropurpurea shows antiviral activity 
against HSV type II (Palermo et al., 1992). Kahalalide 
produced by a species of Bryopsis has also been noted for its 
effectiveness in some AIDS study cases and its anti HIV 
qualities are being further studied in clinical trials (Humann et 
al., and Haefner, 2003). Carrageen and emonstrate potential 
invitro antiviral activity. (Carlucci et al., 1997) noted that 
carrageenan and partially cyclized from Gigartinaskoltsbergii 
have potent antiviral effects against different strains of HSV 
types 1 and 2 during the virus adsorption stage. 
Carrageenan’s from cystocarpic and tetrasporophytic stages 
of Stenogrammeinterrupta show similar ant herpetic activity 
(Caceres et al., 2000).  
 

Many species of algae have been investigated for 
antibacterial an antiviral properties  the highly volatile 
fractions of the genera Asparagopsis, Bonnemaisonia and 
Pcilonia belonging to the family Bonnemaisonia a great 
variety of halogenated alkanes, saturated and unsaturated 
ketones, aldehyde, alcohols, epoxides’ and halogenated 
derivatives of acetic and acrylic acids have been deducted 
for antibiotic activity against Bacillus subtilis, Staphylococcus 
sp., Fusarium sp., and vibrio sp.,was shown for the 
halogenated heptagons (Gary, 1993). 
 

Antibacterial activity 
 

The solvent extracts of 4 different seaweeds 
(Sargassumvulgara, Sargassum aureus, Sargassum fusiforme 
and Padinapavonia)used in the significant inhibitory action 
against Multidrug Resistant(MDR) bacteria. Among the 4 
seaweeds screened for their antibacterial activity. The 100μl 
diethyl ether extract of brown alga Sargassum fusiforme and 
50μl ethanol extract of Sargassum vulare showed more 
inhibitory activity against Sargassum aureusand 
Kelbsiellapeneumonia respectively.  
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The phytochemical screening of seaweeds showed the 
presence of in dolestrepans acetogenis phenols fatty acids 
and volatile halogenated hydrocarbons in the selected 
species. The changes in ultrastructure of tested (MRD) 
bacteria Sargassum aureu and Kelbsiellapneumonia due to  
Sargassum fusiforme and Sargassum vulgare extract were 
investigated by transmission electron microscope which shows 
shrinking of protoplasm cytoplasmic vacuolation deformation 
in cell structure and distortion of outer cell boundary. (Shimaa 
et al., 2016). 
 

Lavanya and Veerappan,(2011) tested the in vitro 
antibacterial activity of six selected marine algae. Extracts of 
seaweed samples namely Codiumdecorticatum, 
Caulerpascalpelliformis, Gracilariacrassa, 
Acanthophoraspicifera, sargassum wightii and Turbinaria 
conoides were selected for antibacterial activity against 
selected for human pathogens such as species vibrio 
parahaemolyticus, salmonella sp., Shewanella sp., Escherichia 
coli, Kelbsiella pnenmonia, Staphylococcus aureu, Enterococcus 
faecalis, Pseudomonas aeruginosa and Proteus mirabilis. All the 
seaweeds extracts have shown moderate antibacterial 
activity<10mm of zone of inhibition, out of which only 
methanol extract has shown significant activity. The research 
showed that the higher antibacterial activity was found in 
Acanthophoraspicifera and the minimum was found 
inCodiumdecorticatum. 
 

Anticancer activity 
 

Luis villarrealomez et al.,(2010) evaluated the antibacterial 
and anticancer activities of extract from the seaweeds like 
Egregiamenziesii, Codium fragile, Sargassum muticum, 
Endarachnebinghamiae, Centrocerasclavulatum and 
Laurenciapacifica. They obtained the organic extract from 
bacteria, free algae and from surface associated bacteria, 
pathogenic strains of Staphylococcus aurous, Kelbsiella 
pneumonia, Proteus mirabilis and Pseudomonas aeruginosa 
were used to test antibacterial activity and HCT-116 colon 
cancer cells for anticancer activity. Thirty five bacterial strains 
were isolated from the surface of seaweeds and identified as 
the phyla Firmicutes, Proteobacteria and Antinobacteria by 
16S rDNA sequencing. The strains Centrocerasclavulatum, 
Sargassum muticum, Endarachnebinghamiae and 
Endarachnebinghamiae showed anticancer activity with 
IC50values of respectively. Likewise the extract from the 
seaweeds associated bacteria inhibited the growth of the 
Gram-Negative bacterium Proteus mirabilis. 
 

Fucoidans obtained from brown algae Eclonia cava, 
Sargassum hornery and Costariacostalla, widely spread in the 
sea of the South Korea, play an inhibitory role in colony 
formation in human stoma and colon cancer cells. Hence these 
Fucoidans may be effective antitumor agents (Ermakovaet al., 
2011). Hydrolyzed Fucoidan from sporophyll of 
Undariapinnatifida were used to determine the molecular 
weight and hydrolysis condition on cancer cell growth. 
Negative Fucoidan showed anticancer effect. A test showed 
the anticancer activity of fucoidan could be significantly 
enhanced by lowering the molecular weight. Only when they 
are depolymerizedby mild condition (Yang et al., 2008). 
Champiafeldmannii (Cf-pls) does not show any in vitro 
cytotoxicity the experimental exposure but showed in vitro 
antitumor effect. Cf-pls acts as immunomodulatory agent, 
raising the production of specific antibodies and increasing 
the production of ova specific antibodies. Cf-pls has some 

interesting anticancer activity could be associated with 
itsimmune stimulating properties (Lins et al., 2008). 
 

Antimicrobial activity 
 

Selective utilization of marine algae as potential source of 
pharmaceutical agents has been increasing in recent years. 
Many of the seaweeds possess bioactive components, which 
inhibit the growth of some Gram positive bacteria and Gram 
Negative bacterial pathogens. The algal extracts were used 
as a curative and preventive agent for various diseases such 
as antibiotics, antihelminthic, cough remedies, 
antihypertensive, antitumor and antidiarrheal. Recently many 
researchers have embarked on the chemical investigation of 
marine algae with a special accent on their bioactive 
properties (Siddha et al., 1991). 
 

Vijayabaskar and Shiyamala (2011) tested the methanol 
extracts of brown algae sargassum wightii and Turbinaria 
ornate against various Gram Positive and Gram Negative 
human pathogenic microbes. The finding envisages that 
methanol extracts of Turbinaria ornate could be utilized as a 
good source of antimicrobial agent in pharmaceutical 
industry. (Priyadharshine et al., 2011) evaluated the in vitro 
antimicrobial and hemolytic activity of marine macro algae 
Ulva fasciatamethanol and aqueous extracts were tested 
against selected fish pathogens, Aeromonashydrophila, 
pseudomonas fluorescent, Proteus sp., vibrio alginolyticus and 
Enterobacter sp., and fungal pathogens Rhizopus sp., 
Asperillusflavuus, Asperillus sp., Asperillusniger and Candida 
sp.,. The extract was subjected to TLC to determine the 
presences of peptides and amide groups and the hemolytic 
activity was assayed. Maximum of 16 mm inhibition zone was 
observed against Vibrio alginolyticus and the minimum 12 mm 
against Enterobacter sp., respectively. Ulva fasciata showed 
poor activity against the fungal pathogens. Showed the use 
of seaweeds as antimicrobial agents for pharmology or as a 
health promoting food for aquacultures. The screening 
confirmed that these seaweeds need further studies and used 
as possible source of antimicrobial compounds. 
 

Antifungal activity 
 

Screened the antifungal activities of six seaweeds namely the 
green seaweed Cladophoraglomerata, Ulvalactuca and Ulva 
reticulate the red seaweed Gracilariacorticata and 
Keppaphycusalvarezii and the brown seaweed Sargassum 
wightiiagainst fungal pathogens Aspergillusniger, 
Aspergillusflavus, Aspergillusfumigatus, Saccharomyces 
cerevisiae and Mucorindicus. The zone of inhibition ranged 
between 56-58 mm in aqueous extract and 54-56 mm in 
methanol extract. The maximum activity (56mm) was recorded 
from 200 mg of aqueous extract of Ulvalactuca against 
Aspergillusflavus and minimum (8mm) by Gracilariacorticata 
against mucroindics 50 mg level where as the methanol 
extract showed the maximum activity (56mm) was recorded 
from 200mg of Ulvalactuca against Asperillusniger and 
minimum (4mm)by 50 mg of Ulva reticulate against Aspergillus 
flavor.Pandurangan Aruna et al., (2011). 
 

The invitro antifungal activity of crude seaweeds extracts and 
those of three purified extract fractions with hexane, ethanol 
and water as well as the in vivo antifungal efficacy of the 
cured extract has been the main drive of this work for to 
exclude possible compounds which would have antimicrobial 
activity other than fatty acids, lipids, polysaccharides, 
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polyphenols and phlorotannins. The findings coming from the 
in vivo experiments indicate that crude seaweed extracts had 
a variable degree of antifungal activity in relation to the 
different fungi/host systems tested here extract of L.digitata 
and U.pinnatifiea, followed byP.umbilicalis, showed the 
highest antifungal activity againstB.cinerea on strawberries 
and M.laxaon peaches followed by P. digitatum on lemons. 
However L.diggitata extract should be selected as the best 
antifungal to among those tested here due to its higher 
competitiveness with respect to fenh examamid and imazalil. 
The antifungal activity of the crude seaweed extracts could 
be mainly attributed to their content of fatty acids rather 
than to those of phenolic compounds including, but also an 
increased peroxidase activity probably listed by the 
polysaccharides could be related to activation of ISR 
mechanism able to suppress grey could on strawberries by 
B.cinereaand brown rot on peaches by M.laxa (Ugo De 
Corato et al., 2017). 
 

Larvicidal activity 
 

Mosquito larvicidal and repellentactivities of phenolic acids 
of Chaetomorpha antennina (Bory) Kuetz against the third 
instar larvae of Aedes aeypti were investigated. The larval 
mortality was observed after 24 h exposure. Results of 
mosquitos’ larvicidal tests revealed that insoluble bound 
phenolic acids and soluble conjugated phenolic acid fractions 
of C.antennina had an excellent inhibitory effect against A. 
aegyti (Subramanian et al., 2012). The marine alga 
U.fasciata is a potential one for the eco congenial larvicidal 
development programmer as an alternate to chemical 
insecticides that are being currently used in mosquito vector 
control programs. This study poses the following suggestions 
G.lithophila which is promising seaweed locally available can 
be cultivated in coastal areas, the algal bioactive can be 
extracted by cost effective method high yield larvicidal 
activity was potent and safe to non-target cohabitants and 
the synergistic activity will defend the development of 
resistance in vector. The present study high lights that 
seaweed bio actives can be operationally used for mosquito 
control (Poonguzhali and Jasmin Laali Nisha., 2012). 
 

The extract of D.dichotoma showed minimum level of LC50 

value and LC90 value was observed. The study on the 
preliminary photochemical constituents showed the presence 
of saponin, steroids, terpenoid, phenols, protein and sugars. 
The ethanol extract of seaweeds of D. dichotoma possess 
active compounds fordevelopment of larvicidal activity 
(Ravikumar et al., 2011).  
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