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ABSTRACT 
Algae, mainly of marine origin, are producers of many economically important compounds. These compounds are bioactive compounds 
since they have different biological activities and have been used in the nutraceutical, pharmaceutical and cosmetic industries for many 
years. Recent trends in drug research from natural sources and several screening and clinical studies have led to the discovery and elucida-
tion of a number of new and active compounds from macroalgae. This review covers those algae from which bioactive substances have 
been identified and/or synthesized with a potential impact on health and medicine. 
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INTRODUCTION 
 
The screening of marine algae for activities such as anti-
microbial (antibacterial, antifungal), antitumoral, antiviral 
have been extensively studied over many years, and iso-
lation of algal bioactive compounds for pharmacological 
purposes began recently with modern screening prog-
rammes (Harada et al. 2002; Vairappan 2003; Mayer and 
Gustafson 2003; Takamatsu et al. 2003; Engel et al. 2006). 
An examination of the MarinLit database reveals that ca. 
3600 compounds have been identified from marine macro- 
and microalgae from a marine natural products pool of 
15,000 natural products, thus representing ca. 24% (Bha-
dury and Wright 2004). These bioactive compounds are 
recognized as sterols, heterocyclic and phenolic compounds, 
carotenoids, phycocolloids, sulphated polysaccharides, lec-
tins, mycosporine-like amino acids, halogenated com-
pounds, terpenoids, glucans, polyketides and toxins. 

In this mini-review, focus is placed on the main classes 
of chemically characterized compounds of marine macro-
algae with bioactive properties that have medicinal and 
pharmaceutical value (Tables 1, 2). Mainly the antibacterial, 
antifungal, antitumoral, antiviral and anticoagulative com-
pounds isolated from marine macroalgae are emphasized. 
Although there is a myriad of documents on the different 
bioactivities of algal extracts, only a small portion of these 
studies have been carried on the isolated and identified 

compounds. Only those articles that report on the bioacti-
vities of partially or completely characterized marine algal 
chemicals are included in this mini-review. The structures 
and mechanims for the bioactivity of these compounds are 
given. The review is structured according to the bioactivi-
ties that were shown by algal compounds while related stu-
dies have been summarized. 
 
COMPOUNDS WITH ANTIBACTERIAL ACTIVITIES 
 
Halogenated compounds are well known in the defense me-
chanism of algae against marine herbivors (Hay et al. 1987). 
The red algae genus Laurencia (Rhodomelaceae, Cerami-
ales) is known to produce a wide range of chemically inter-
esting secondary halogenated metabolites, two of which, 
elatol and iso-obtusol, were isolated and identified from L. 
majuscula collected from Sbah, Malaysia (Vairappan 2003). 
Both compounds inhibited a wide range of bacterial species 
according to the results of the disc-diffusion method as an 
antibacterial bioassay, while elatol exhibited equal or better 
activity than commercial antibiotics by inhibiting the growth 
of Salmonella sp. with a � 25 mm inhibition zone (IZ) dia-
meter and of S. epidermidis and Klebsiella pneumoniae 
with an IZ �19 mm (30 �g/disc). Using a microdilution 
method, both compounds were found to have a bacteriosta-
tic mode of action. 

Antibacterial activities of bromophenol compounds has 
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been shown through various studies. In particular, a family 
of the red algae Rhodomelaceae is known to be a rich 
source of bromophenols. Rhodomela confervoides, a mem-
ber of this family, showed remarkable antibacterial activity 
against eight tested bacteria. It was subsequently chosen to 
study the isolated biaoctive compounds. Three bromophe-
nols, two of which were newly isolated compounds were 
studied against the test bacteria. When the spectral activity 
of one of three newly isolated compounds was checked, 
compound 5 showed most potent inhibitory activity against 
7/8 bacteria with a MIC value < 70 �g/ml against 4/8 bac-
teria tested (Xu et al. 2003). 

The antibacterial effects of bromophenol compounds 
were also shown by another member of the Rhodomelaceae, 
Odonthalia corymbifera. In vitro antibacterial activities of 6 
bromophenol compounds were assessed against three Gram-
positive and three Gram-negative bacteria and four fungal 
strains. Among the isolated compounds, compound 4 was 
the most active against pathogenic fungi and the MIC val-
ues of these compounds were 1.56 �g/ml against C. albi-
cans, T. rubrum, T. mentagrophytes and 0.78 �g/ml against 
A. fumigatus; in all cases the MIC values were lower than 
those obtained by the standard antibiotic Amphothericin B 
which was 6.25 �g/ml against C. albicans and 3.12 �g/ml 
against the three fungal species. Compounds 4, 5 and 6 
showed good inhibition against Gram-positive and –nega-
tive bacteria (except for E. coli) and the MIC value of com-
pound 6 against 5 tested bacteria was < 25 �g/ml. The di-
phenolic backbone and the presence of one or more bro-
mines on the phenol ring were important for antimicrobial 
activity. To investigate the positional effects of bromines on 
the phenol ring on antibacterial activity, an analog was syn-
thesized. When the position and number of hydroxyl groups 
and bromine were replaced by synthesis of bromophenols 
inactive compounds against fungi were formed (Oh et al. 
2008). 
 
COMPOUNDS WITH ANTIVIRAL ACTIVITIES 
 
Since 1988, the activity spectra of sulfated polysaccharides 
(SPs) have extended to various enveloped viruses that 

emerge as opportunistic pathogens (e.g., Herpes simplex 
virus (HSV), and Cytomegalovirus) in immunosupressed 
patients. As potential anti-HIV (Human immunodeficiency 
virus) drug candidates, SPs offer a number of promising 
features (Witvrouw and de Clercq 1997). Carrageenan, a 
common cell wall polysaccharide from red algae, is co-
internalized into infected cells with the HSV inhibiting the 
virus. Carrageenan also interferes with fusion (syncytium 
formation) between cells infected with the HIV and inhibits 
the specific retroviral enzyme reverse transcriptase (Neu-
shul 1990). Many species of marine algae contain signifi-
cant quantitites of complex structural SPs, thus the marine 
algae are among the richest sources of known and novel 
bioactive SPs (Harden et al. 2009). Recent observations 
have accumulated evidence about the in vitro activities of 
SPs against animal viruses including HSV-1 and HSV-2, 
Human cytomegalovirus (HCMV), HIV-1, Respiratory syn-
ytial virus (RSV) and Influenza virus by inhibiting replica-
tion of the virus. SPs are able to block HIV replication in 
cell culture at concentrations as low as 0.1 to 0.01 �g/ml 
(Witvrouw and de Clerq 1997; Adhikari et al. 2006). Thus, 
the potential of polysaccharides extracted from seaweed as 
antiviral agents has become of considerable interest. The 
biological activities of these high molecular weight mole-
cules are determined by their chemical structure, including 
the degree of sulfation, molecular weight, constituent sugars, 
conformation and stereochemistry (Harden et al. 2009). To 
determine the structure-activity relationship of SPs from 
natural sources, they are modified by carboxyreduction and 
desulfation. These modified conditions reduced the inhib-
itory activities of chemically modified fucan fractions (Quei-
roz et al. 2008). Antiviral activities of the SPs reportedly 
result from interference with early steps in the viral rep-
lication process, including virus adsorption (Witvrouw and 
de Clerq 1997). The mechanism of action can be attributed 
to inhibition of the initial attachment of the virus to host 
cells, and is thought to be mediated by interactions of SPs 
with positively charged domains of the viral envelope gly-
coproteins involved in the attachment of the virus to hepa-
ran sulfate proteoglycans on the surface of host cells. Both 
the degree of sulfation and the distribution of sulfate groups 

Table 1 Some examples on antimicrobial, antiviral compounds studied from marine algae. 
Algae/Class Pharmacological activity Name of compound Class of 

compound 
Mechanism of action Reference 

Rhodomela confervoides Antibacterial Bis (2,3 dibromo-4,5- 
dihydroxybenzyl)ether 

Bromophenol -- Xu et al. 2003 

Laurencia majuscula Antibacterial (bacteriostatic) Elatol, iso-obtusol Halogenated -- Vairappan 2003 
Odonthalia corymbifera Antibacterial, antifungal Compound 4,5,6 Bromophenol -- Oh et al. 2008 
Sargassum patens Antiviral SP-2a SPs a Adsorption inhibition Zhu et al. 2006 
Dictyota menstrualis Antiviral Da-1, AcDa-1 Diterpenes Inhibition of RNA-depen- 

dent polymerase activity 
Pereira et al. 2004

Stoechospermum 
marginatum 

Antiviral SmWE (crude fucan 
sulfate), F3 (fucan 
sulfate) 

Desulfated 
polysaccharide

-- Adhikari et al. 2006

Spatoglossum schröederi Antiviral Fucan, alginic acid Polysaccharide Inhibition of RT b Queiroz et al. 2008
Dictyota mertensii Antiviral Fucan A SPs Inhibition of RT Queiroz et al. 2008
Lobophora variegata Antiviral Galactofucan SPs Inhibiton of RT Queiroz et al. 2008
Meristiella gelidium Antiviral M3a Carrageenan --- Tischer et al. 2006

a sulfated polysaccharide 
b reverse transcriptase 
 

Table 2 Some examples on cytotoxic, antioxidative, anticoagulative compounds from marine algae. 
Algae/Class Pharmacological activity Name and class of compound Inhibited cell line, enzyme system Reference 
Cladophora prolifera 
Sargassum filipendula 
Dictyopteris delicatula 
Dictyota menstrualis 

Cytotoxic SPs a HeLa cells Costa et al. 2009 

Laurencia intricata Antitumorogenic Laurenditerpenol/Terpenoid Inhibition of HIF-1 Mohammed et al. 2004 
Sargassum latifolium Antioxidant, anticarcinogen Compound E1 and E4 Inhibition cytP b 450 and induction of 

glutation-S-transferase 
Gamal-Eldeen et al. 2009

Ecklonia cava Anticoagulant SPs Inhibition of serin proteases Athukorala et al. 2006 
a sulfated polysaccharides 
b cytochrome p oxidase 
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on the constituent polysaccharides play an important role in 
the antiviral activity of these SPs. Many SPs have been 
shown to have antiviral activity in vitro, including fucans, 
galactans and xylomannans that presumably act by similar 
mechanisms (Harden et al. 2009). An antiviral agent Carra-
guard®, whose active material is obtained from carrageenan, 
is used as a microbicidal vaginal gel in South Africa and 
Thailand. 

Sulfated galactans are the major extracellular polysac-
charides produced by red seaweeds, some of which such as 
kappa (�)-, iota (�)- and lambda (�) carrageenans show com-
mercial interest. Red seaweeds of the family Gigartinales 
are known to be carrageenophytes producing �/� and � car-
rageenans (Tischer et al. 2006). The polysaccharides from 
the red algae tested were also active, particularly the � type 
carrageenan isolated from the tetrasporophyte form of G. 
atropurpurea, which had the best activity of the samples. 

Isolated sulfated polysaccharides of some red and 
brown algae from New Zealand (Undaria pinnatifida, 
Splachnidium rugosum, Gigartina atropurpurea, Plocamium 
cartilagineum) have been reported as effective against 
HSV-1 and HSV-2 at concentrations of about 1.0 �g/ml. 
Each of the extracts examined also exhibited virucidal acti-
vity (Harden et al. 2009). 

The sulfated galactans from red seaweed Grateloupia 
indica represent very potent antiherpetic properties and they 
also showed a higher inhibitory effect when compared with 
reference SPs such as dextran sulfate 8000 and heparin 
(Chattopadhyay et al. 2007). The crude fraction (GiWE) 
and purified native sulfated galactan (F3) of G. indica may 
be considered potent inhibitors of HSV-1 and HSV-2 with 
values of IC50 ranging from 0.25 to 0.31 �g/ml. On the 
other hand the desulfated derivatives GiWED and F3D 
were inactive against these viruses up to a concentration of 
50 �g/ml. The conclusion the can be drawn is that the 
antiviral activity of these polysaccharides is linked to the 
anionic features of the molecules, given mainly by the high 
amount of sulfate groups. The inhibitory effect of these SPs 
appears to be based mainly on their ability to interfere with 
the replication cycle of HSV-1. 

KCI-precipitated carrageenans from M. gelidium are 
constituted by �- (88-90%), �- (6-8%) and � (4%) disaccha-
ride repeating units. All the compounds obtained from M. 
gelidium (M1, M3, M3a, G3, G3d) exhibited antiherpetic 
activity with IC50 values in the range of 0.04-0.06 �g/ml 
and showed higher antiviral action and selectivity index 
than the reference substances heparin and DS8000. In gene-
ral, the inhibitory action against Dengue virus (DENV-2) 
was lower than that against HSV-2. The range of IC50 
against DENV-2 was 0.14-1.6 �g/ml. For M3a, the most 
active fraction, the selectivity index against HSV-2 was 
25.000, a value high enough to consider this carrageenan as 
a promising agent to be evaluated for the treatment of geni-
tal HSV-2 infections (Tischer et al. 2006). 

A sulfated polysaccharide (SP-2a) was isolated from the 
marine algae S. patens (Sargassaceae) collected in Hong 
Kong waters. Vero cells were used as the host for HSV-1. 
SP-2a inhibited the adsorption of HSV-1 to host cells. The 
infectivity of the virus was inhibited by SP-2a in a dose-
dependent manner, with EC50 values of 4.3 and 3.5 �g/ml 
for the standard, the clinical and DM2.1 strains of HSV-1, 
respectively (Zhu et al. 2006). 

The meroditerpenes (plastoquinones, chromanols and 
chromenes) consisting of a polyprenyl chain attached to a 
hydroquinone ring moiety are present in many marine orga-
nisms, including algae (Jang et al. 2005). Brown algae pro-
duce a myriad of secondary metabolites of this class, in-
cluding meroditerpenes such as sargaquinone, sargaquinoic 
acid, sargahydroquinoic acid. Also new meroditerpenes 
were described from Sargassum fallax collected from Port 
Philip Bay, Victoria, Australia as fallahydroquinone, falla-
quinone, fallachromenoic acid (Reddy and Urban 2008). 

The antiviral effect of the CH2CI2/MeOH soluble frac-
tion from the alga D. menstrualis on HIV-1 replication was 
evaluated in vitro. The antiretroviral activity was attributed 

to two diterpenes, Da-1 and AcDa-1, which affected an 
early step of the virus replication cycle. Da-1 and AcDa-1 
inhibited the RNA-dependent polymerase activity of HIV-1 
RT in a dose-dependent manner. At 100 mM, Da-1 inhibited 
97% of the virus produced while AcDa-1 inhibited nearly 
70% (Pereira et al. 2004). Two isolated diterpenes that de-
nominated, namely hydroxidictiodial and dictiodial, showed 
inhibitory effect against HIV-RT activity and had been pre-
viously isolated from the brown algae D. dichotoma (EC50 
= 4.3 and 9.2 �g/ml, respectively). 

The antiviral activity of fucan sulfates isolated from 
Stoechospermum marginatum, i.e. SmWE (crude fucan 
sulfate) and purified fucan sulfate (F3) were found to be 
very active against both serotypes of HSV, SmWE being 
more active than F3 for HSV-1 (EC50 = 1.15 and 3.55 �g/ml, 
respectively) and equally active for HSV-2 (EC50 = 0.78 
�g/ml for SmWE and 0.63 �g/ml for F3). On the contrary, 
the desulfated polysaccharides SmWE-D and F3-D showed 
significantly reduced antiviral activity. No cytotoxicity was 
observed with the water extract SmWE and the fraction F3 
when cell viability was evaluated in preformed monolayers 
of Vero cells in the presence of concentrations up to 1000 
�g/ml (Adhikari et al. 2006). 

The antiviral activity of metabolites of newly isolated 
and identified diterpenes isopachydictyolal from D. dicho-
toma and 4	-acetyldictyodial from D. linearis were evalu-
ated in laboratory assays against HSV I and polymyelitis 
virus I using Vero cells as host. However, they showed anti-
viral activity in concentrations lower than their maximal 
non-toxic dose and proved to be toxic for Vero cells in dif-
ferent dilutions. 

Fucans and fucoidans are a family of high molecular 
weight sulfated polysaccharides, widely dispersed in the 
cell walls of brown seaweed. The activities of the fucans 
from S. schröederi, D. mertensii and L. variegata as inhib-
itors of HIV reverse transcriptase (RT) were investigated 
(Queiroz et al. 2008). The polysaccharide isolated from L. 
variegata was denominated as a galactofucan and the inhib-
itory activity of the galactofucan fraction at 1 �g/ml showed 
marked inhibitory effect on RT with 94% inhibition of syn-
thetic polynucleotides. This inhibitory effect decreased to 
60.5% in the presence of activated DNA. An SP isolated 
from S. schröederi, a xylofucoglucuronan, inhibited RT en-
zyme activity by 99.03%. However, fucan B from the same 
species of algae showed inhibitory activity of 53.9% at 1.0 
�g/ml. In contrast, fucan A from D. mertensii had a high 
inhibitory effect at 0.5 and 1.0 �g/ml equaling 99.1 and 
99.3%, respectively. Altough the fucan B fraction had more 
sulfates than the other fucans studied, it had a lower 
inhibitory effect. It was suggested that not only the charges, 
but also the spatial disposition of the sulfate groups is im-
portant for the biological response. The presence of the sul-
fate group is necessary for anti-HIV activity, and potency 
increases with the degree of sulfation (Witvrouw and de 
Clercq 1997). Queiroz et al. hypothesized that anionic char-
ges on the sulfate groups may be effective in inhibiting RT 
activity. 
 
COMPOUNDS WITH ANTIOXIDATIVE AND 
ANTITUMORAL ACTIVITIES 
 
In oxidative stress and inflammation, excessive production 
of reactive oxygen and nitrogen species (ROS, RNS) results 
in DNA damage and contributes to tumor initiation and 
promotion, which might ultimately lead to carcinogenesis 
(Kanai 2008). Consequently, scavenging of radicals repre-
sents an effective strategy in preventing tumor initiation and 
promotion (Gamal-Eldeen et al. 2009). 

Metabolites produced by Sargassum spp. have been re-
ported to display a range of biological activities. A cancer 
chemopreventive activity of different fractions of a water-
soluble polysaccharide extract derived from S. latifolium 
was shown (Gamal-Eldeen et al. 2009). Plastoquinones iso-
lated from the brown algae S. microcanthum have been 
shown to contribute towards the diversity and selectivity of 
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bioactive properties of this genus. Compound 4 displayed 
significant antioxidant activity, which was attributed to the 
hydroquinone moiety. Compound 4 also displayed potent 
cytotoxic activity against colon 26-C5 cells; however, the 
structure-activity relationship and pharmacophore remain 
unknown (Reddy and Urban 2009). 

In the evaluation of the bioactivities of isolated mero-
diterpenoids, sargaquinoic and sargahydroquinoic acids 
were found to display moderate antitumor activity (IC50 = 
17 and 14 �M, respectively). Both acids were evaluated for 
their antimicrobial activity and displayed only weak activity 
against Bacillus subtilis (Reddy and Urban 2009). 

In order to explore the cancer chemopreventive activity 
of Sargassum latifolium, different fractions of water-soluble 
polysaccharide extracts were studied (Gamal-Eldeen et al. 
2009). Estimation of cancer chemopreventive activity, spe-
cifically anti-initiation, including the modulation of carcino-
gen metabolism and antioxidant capacity, revealed that 
compounds E1 and E4 were potent anti-initiators, where 
they not only inhibited the carcinogen activator cytochrome 
P4501A (IC50 2.54 and 10.30 �g/ml, respectively) but also 
induced the carcinogen detoxification enzymes, glutathi-
one-S-transferases (144 and 225% of control, respectively). 
E1 and E4 inhibited 59 and 63% of induced DNA damage, 
as measured by the comet assay. Since inhibition of COX-2, 
TNF-	 and NO is one of the most important strategies in 
cancer chemoprevention (Ma and Kinner 2002), E1 and E4 
were considered promising cancer preventive and anti-in-
flammatory agents. 

Costa et al. (2009) investigated the antioxidative and 
antiproliferative effects of SPs isolated from tropical macro-
algae belonging to 3 classes of algae (1 Rhodophyta, 6 Pha-
eophyta and 4 Chlorophyta) collected from Northeast Brazil. 
All species collected had reported antioxidative activities, 
four of which had great antioxidant potential: Caulerpa ser-
tularioide, Dictyota cervicornis, Sargassum filipendula and 
Dictyopteris delicatula. Among the Chlorophyta, the anti-
proliferative effect of SPs against HeLa cells was obtained 
with C. prolifera (57.1% inhibition at 0.1 mg/ml). SPs from 
S. filipendula were the most active (61.1% cell inhibition at 
0.1 mg/ml) while SPs from D. delicatula and D. menstru-
alis also presented an excellent antiproliferative activity at a 
high concentration (2.0 mg/ml), 61.0 and 58.4% inhibition, 
respectively. 

Another interesting study was carried on the antitumoral 
activity of a new diterpene, laurenditerpenol, from the 
marine algae Laurencia intricata (Mohammed et al. 2004). 
In that study, the inhibition of hypoxia inducible factor-1 
(HIF-1) production was studied. HIF-1 is a transcription 
factor that promotes tumor cell adaptation and survival 
under hypoxic conditions Since HIF-1 activates the expres-
sion of genes that promote hypoxic tumor cell survival 
under hypoxic conditions, HIF-1 inhibitors represent poten-
tial anticancer drug leads that target tumor hypoxia and an 
important new class of potential tumor-selective therapeutic 
agents. Bioassay guided fractionation of the lipid extract of 
L. intricata yielded a structurally novel diterpene, Lauren-
diterpenol (compound 1) potently inhibited HIF-1 activa-
tion by hypoxia (79% inhibition at 1 �g/ml). The isolated 
new compound potently inhibited the hypoxia-activated 
HIF-1 (IC50: 0.4 �M) and hypoxia-induced VEGF (a potent 
angiogenic factor) in T47D cells. This compound inhibited 
HIF-1 by blocking the induction of the oxygen regulated 
HIF-	 protein. 
 
ANTICOAGULATIVE, IMMUNOMODULATORY, 
SPASMOGENIC AND SOME RELATED ACTIVITIES 
 
As reported by Athukorala et al. (2006), scientists investi-
gated blood anticoagulant properties from marine brown 
algae in 1913. There is a greater incidence of anticoagulant 
activity in the extracts of marine brown algae than those 
from red and green algae. Like many other SPs, fucans 
possess a wide spectrum of activity in biological systems. 
They play an important role in the anticoagulant and anti-

thrombic activity, act on the immune system and in the in-
flammatory process, have antiproliferative and antiadhesive 
effects on cells, interfere with mechanisms involved in fer-
tilization and protect cells from viral infection (Boisson-
Vidal et al. 1995). Fucoidans isolated from brown algae 
have been extensively studied. Algal anticoagulant polysac-
charides exert their activity through potentiating antithrom-
bin III (ATIII) and/or heparin cofactor II, (HCII) which are 
important endogeneous inhibitors, called SERPIN. On the 
other hand, some algal anticoagulant polysaccharides exert 
anticoagulant activity by directly inhibiting fibrin polymeri-
zation and/or thrombin activity without potentiating ATIII 
and HCII. Algal anticoagulant polysaccharides activate the 
fibrinolysis system and modulate endothelial cell functions 
(Matsubara 2004). The anticoagulant properties are assessed 
by the activated partial thromboplastin time (APTT) assay, 
prothrombin time (PT) and thrombin time (TT) using nor-
mal human plasma. As reported in Matsubara et al. (2000) 
some Codium species such as C. fragile subsp. atlanticum, 
C. latum and C. pugniformis were investigated for their 
anticoagulative properties and anticoagulants isolated from 
Codium spp. include glucuronoxylorhmannans, glucurono-
xylorhamnogalactans, xyloarabinogalactans, xylogalacto-
arabinans and galactoarabinan. The composition of C. pug-
niformis was mainly glucose with minor amounts of ara-
binose, highly sulfated, and contained a small amount of 
pro-tein, so it was a proteoglycan. However, according to 
the APTT assay, the anticoagulant activity of proteoglycan 
from C. pugniformis was weaker than that of heparin at 1.5 
�g/ml (64.3 and >300 s, respectively). 

Among seven enzymatically hydrolyzed brown algal 
species (Ecklonia cava, Ishige okumurae, Sargassum ful-
vellum, S. hornei, S. coreanum, S. thunbergii and Scytosi-
phon lomentaria), E. cava had the highest anticoagulant ac-
tivity according to the APTT assay (Athukorala et al. 2006). 
An active component was purified from the enzymatic 
extract of this alga. It was determined to be highly sulfated 
and mainly composed of fucose and a small amount of 
galactose. At 0.7 �g/ml pure SPs from E. cava showed 
better anticoagulant activity (APTT, 60 s) than heparin (78 
s). According to the results of the activated coagulation fac-
tor assay, the purified compound strongly interferes with the 
coagulation cascade by inhibiting biological activity of 
serine proteases. 

The fucoidan from brown seaweeds can beneficially im-
pact an immune system’s health by stimulating immuno-
reactions of the humoral and cellular types, and by enhan-
cing macrophage phagocytosis (Patankar 1993). 

Stoechospermum marginatum (Ag.) Kutz. is a brown al-
gae rich in sulfated fucans and known to possess spasmo-
genic activity. Sulfated fucan from water extract of S. mar-
ginatum was isolated, purified and analyzed for its chemical 
and biological properties (Adhikari et al. 2006). 
 
CONCLUSIONS 
 
In conclusion, different polysaccharides as bioactive com-
pounds obtained from mainly three classes of algae, especi-
ally Phaeophyta, Rhodophyta and partially Chlorophyta, are 
being extensively investigated for their potential benefits in 
medicine and pharmacology. These polysaccharides show 
differences in their composition (e.g. sugar content, methyl-
lation and degree of sulfation, etc.). The differences in these 
polysaccharides contribute to the biological activities such 
as antimicrobial, antiviral, antitumoral, etc. 
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