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The purpose of this study was to investigate the antibacterial and anti-fungal activities of
four species Sargassum namely: Sargassum polycystum, Sargassum oligocystum,
Sargassum crassifolium and Sargassum cristaefolium collected along the coastal areas of
Diora-Zinungan Sta. Ana Cagayan, Philippines. Extracts of powdered seaweeds were
prepared using sequential extraction with different organic solvents in order to increasing
the polarity (Ethanol, n-hexane, dichloromethane and ethyl acetate and aqueous). Five
fractions (Ethanol, n-hexane, dichloromethane ethyl acetate and aqueous) were examined
for antimicrobial activity by using disc diffusion assay on thirteen (13) strains of
aquaculture pathogens. The n-hexane, dichloromethane, ethyl acetate extracts displayed
different antimicrobial activity against different aquaculture pathogenic bacteria and fungi
whereas ethanolic extracts showed higher antimicrobial activity than aqueous extracts. The
extracts of Sargassum sp. showed a significant antimicrobial activity against Grampositive and Gram-negative as well as the fungus. Among the tested brown seaweeds,
Sargassum polycystum exhibited the better antimicrobial activity that has potentially used
as antimicrobial agent and as natural immunostimulant with aquaculture industry for the
treatment of microbial diseases and improvement of the health status of commercially
important aquaculture species.

Introduction
Diseases caused by the microorganism are the
major problem in aquaculture farms.
However,
the
use
of
various
chemotherapeutics,
vaccines,
immunostimulants and probiotics have been
used to treat bacterial infections in fish
farming but the occurrence of mutants and
drug-resistant microorganisms has become a
major problem (Sanil and Vijayan, 2008).
Decreased efficiency and resistance of
pathogen to antibiotics has needed the
development of new alteration (Smith et al.,
1994; Ireland et al., 1988).

Seaweeds are considered as potent source of
bioactive compounds and able to produce a
great variety of secondary metabolites
characterized by a broad spectrum of
biological activities. Compounds with
cytostatic, antiviral, anthelminthic, antifungal,
antibacterial activities have been detected in
green, brown and red algae (Newman et al.,
2003; Toney et al., 2006; Taskin et al., 2007;
Salem et al., 2011; Oumaskour et al., 2012;
Dashtiannasab et al., 2012; Padmakumar and
Ayyakkannu, 1997). Seaweeds are naturally
renewable and contain high levels of
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minerals, vitamins, essential amino acids,
fatty acid, dietary fiber and carbohydrates and
as long as food, agricultural fertilizers and
drugs have been used (Dawczynski et al.,
2007), and the context of radical scavenging
properties
seaweeds
possess
natural
antioxidants such as carotenoids, pigments,
polyphenols, enzymes and diverse functional
polysaccharides (Vinayak et al., 2011). The
use of seaweeds are inexpensive than
chemicals and antibiotics and have little
effects on nature, humans and fish. Fishery
production of the main challenges is
important bacterial infections fungal every
year causing significant losses in aquaculture
centers are amplified (Mahianeh et al., 2014).
The brown seaweeds like Sargassum
polycystum and Sargassum tenerrimum
(Kausalya and Narasimha Rao, 2015),
Sargassum sp. and Esiena bicyclis (Kim and
Lee, 2008), Sargassum polycystum and
Padina australis (Chong et al., 2011),
Sargassumlatifolium (Dashtiannasab et al.,
2012), Sargassum glaucescensas (Mahianeh
et al., 2014), have been studied and they
showed promising antibacterial and antifungal activity. In addition, Sargassum
oligocystum possess biologically active
compounds that may have potential as
alternative antibacterial agents, replacing
commercial
antibiotics
and
chemotherapeutants for prophyxis and
therapy of bacterial fish diseases (Baleta et
al., 2011).
The Sargassum (Phaeophyceae) is widely
distributed in coastal throughout the
Philippines, particularly the coast of Sta. Ana,
Cagayan. In this study was carried out to
evaluate the antimicrobial activity of the four
brown seaweeds obtained from Cagayan,
Isabela against eight fish pathogenic bacteria
and five fungi with aim of possibly using
them as antimicrobial agents and as natural
immunostimulant for aquaculture.

Materials and Methods
Sampling and collection site
The seaweeds were collected by scuba diving
and handpicking from the rocky substratum at
depth of 1-3 m along the subtidal areas at
Diora-Zinungan, Santa Ana (coordinates: 16o
46’79” N latitude, 121o 23’00.48” E
longitude) Cagayan, Philippines.
Seaweeds extraction
The collected seaweeds were cleaned of
epiphytes and extraneous matters, necrotic
parts were removed, and finally washed with
clean salt water. The epiphytes collected were
separated and were tested for antibacterial
activity. The seaweeds were air dried at room
temperature for two weeks, cut into a small
portions were powdered using a hammer mill.
Extract of powdered seaweeds were prepared
using sequential extraction with different
organic solvents in order to increasing the
polarity
(Ethanolic,
n-hexane,
dichloromethane and ethyl acetate) by
soaking the powder trice in the respective
solvents. Each of the pooled extract were
filtered and concentrated under vacuum on a
rotary evaporator at low temperature to get
the crude extracts from each solvent used and
reflux method.
Crude extraction with ethanol
Ethanol was added to the pulverized
seaweeds. After 48 hours of soaking, the
samples were filtered using a Buchner funnel
and flask connected to a vacuum source. A
fresh solvent will again be introduces into the
sample and were soaked for another 24 hours.
These parts were done twice. The collected
crude Ethanol extract from these three
soaking were concentrated using rotary
evaporator under reduce pressure at 45 °C and
reflux method.
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Extraction with n-hexane
The aqueousfraction obtained after the
extraction with ethanol were subjected to
liquid-liquid extraction with 50 ml n-hexane
(Malingkrodt) three times. The hexane
fraction obtained after the extraction were
concentrated using the rotary evaporator
under reduced pressure at 45 °C reflux
method.

activity, the following fungal strains,
Aspergillus parasiticus (BIOTECH 3167)
Aspergillus niger (BIOTECH 3080) Candida
tropicalis (BIOTECH 2085) Penicillium
expansum
(BIOTECH
3097)
and
Sacchromyces cerevisiae (BIOTECH 2096)
were used for antifungal activity and they
were obtained from the National Institute of
Molecular Biology and Biotechnology,
University of the Philippines, Los Baños
College, Laguna 4031, Philippines.

Extraction with dichloromethane
Anti-microbial assay
The aqueous fraction obtained after the
extraction with n-hexane was subjected to
liquid-liquid extraction with 50 ml
dichloromethane (DCM, Reidel-de Haen)
each three times. The DCM fraction obtained
after the extraction were concentrated using
the rotary evaporator under reduced pressure
at 45 °C reflux method.
Extraction with ethyl acetate
The aqueous fraction obtained after the
extraction with DCM was subjected to liquidliquid extraction with 50 ml ethyl acetate
(DCM, each three times. The ethyl acetate
fraction obtained after the extraction will be
concentrated using the rotary evaporator
under reduced pressure at 45 °C reflux
method. Aqueous extract was obtained after
the extraction to ethyl acetate.
Bacterial and fungal pathogens
For testing the antibacterial activity, the
following Gram positive; Staphylococcus
aureus (BIOTECH 1582), Streptococcus
mutans (BIOTECH 10231), Micrococcus
luteus (BIOTECH 1061) and Bacillus subtilis
(BIOTECH 1679) and Gram negative;
Aeromonas hydrophila (BIOTECH 10089),
Escherichia
coli
(BIOTECH
1634),
Psuedomonas aeroginosa (BIOTECH 1335)
and Psuedomonas flourescens (BIOTECH
1123) bacteria strain were selected. For fungal

The disk diffusion assay was performed
according to Ruangpan and Tendencia (2004).
Whatman No. I filter paper disk of 6-mm
diameter was sterilized by autoclaving for 15
min at 121 °C. The sterile disks were
impregnated with the different crude extracts.
The bacteria were sub-cultured to Nutrient
Agar for 24 h prior to use. One loop of each
test organism was suspended in 5 ml
Trypticase Soy Broth solution separately.
Mueller-Hinton Agar (MHA) was surface
inoculated with the suspension of the
respective organism.
The disks impregnated with the crude extracts
of the seaweeds were placed on the MHA
medium with suitable apace and the plates
were incubated at 32 °C for 24 hours.
Chloramphenicol (500 mg/ml) was used as a
positive and respective solvents were used as
a negative control.
The above procedure is allowed for fungal
assays, the Saboraud Dextrose Agar (SDA)
media were used (Ainsworth, 1971), and the
penicillin (500 mg/ml) was used as a standard
and the solvents of each extract as a negative
control. The diameter of the growth inhibition
halos caused by the different extracts of the
seaweeds was measured. The antibacterial
assay was carried out in triplicate.
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Data analysis
The experiments have been repeated 3 times.
All data were expressed as mean values ± SD,
the mean values being analyzed using
Microsoft Excel 2010 software.
Results and Discussion
The antimicrobial activity of four (4) species
of Sargassum belonging (Paeophyceae) such
as Sargassum polycystum, Sargassum
oligocystum, Sargassum crassifolium and
Sargassum cristaefolium using six (6)
different solvents were tested against (13)
aquaculture pathogenic bacteria and fungi
namely: Aeromonas hydrophila, Escherichia
coli, Staphylococcus aureus, Pseudomonas
aeruginosa, Micrococcus luteus, Bacillus
subtilis, Streptococcus mutans, Psuedomonas
flourescens, and Aspergillus parasiticus,
Aspergillus niger, Candida tropicalis,
Penicillium
expansum,
Sacchromyces
cerevisiae were presented in tables 1 and 2,
respectively.
Sargassum polycystum
All extracts of S. polycystum were active
against all the tested aquaculture pathogens.
The maximum (26.33±3.51 mm) inhibition
zone was noticed from the ethanolic extracts
against A. hydrophila followed by
dichloromethane, nHexane, ethyl acetate and
aqueous extract showed slight activity against
all pathogens. Minimum inhibition (1±1.73
mm) was observed from the aqueous extract
against M. luteus (Fig. 1). For fungal strain,
ethanolic extract against S. parasiticus
(13.33±3.06) showed high activity and
aqueous extract against S. cerevisiae
(3±5.20mm) showed low activity (Fig. 2).
Sargassum oligocytum
Like S. polycystum, all S. oligocystum were
active to all of the tested aquaculture

pathogens. The highest inhibition zone
(18.66±4.16 mm) was observed in ethanolic
extract against E. coli followed by ethyl
acetate, dichloromethane, n-hexane and the
lowest inhibition (5.33±3.06 mm) in aqueous
extract against S. mutans. Among the
bacterial pathogens A. hydrophila, E. coli, S.
aureus and B. subtilis were sensitive to all the
extracts (Fig. 3). For fungal strains, the
highest activity was recorded in ethanolic
extract against A. niger (15.66±3.06 mm),
while n-hexane and aqueous had a moderate
activity against two pathogens such as S.
cerevisiae and C. tropicalis (3.33±5.77 mm),
respectively (Fig. 4).
Sargassum cristaefolium
The maximum inhibition zone (24.66±11.06
mm) was recorded in ethanolic extracts
against A. hydrophila, followed by
dichloromethane, n-hexane, ethyl acetate and
aqueous extracts showed moderate activity
against some bacterial pathogens. Minimum
activity (1±1.73 mm) was observed in
aqueous extract against P. aeruginosa (Fig.5).
For fungal strain, the maximum inhibition
zone was recorded in ethanolic extracts
against A. niger (17.33±3.51 mm). Aqueous
had moderate activity against C. tropicalis
(2.66±4.62 mm). Among the solvents
ethanolic, dichloromethane, n-hexane, ethyl
acetate extracts sensitive to all the pathogens
(Fig. 6).
Sargassum crassifolium
The highest inhibition zone was recorded in
ethanolic extract against A. hydrophila
(24.33±0.58mm). A moderate activity was
also seen in ethyl acetate and aqueous extracts
against S. mutans, E. coli, and B. subtilis
(6.33±2.08 mm, 6.33±0.58). Dichloromethane
and n-hexane had different activity against
some pathogens (Fig. 7).
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Table.1 Antibacterial activity of Sargassum sp. against aquaculture pathogens
Bacterial Pathogens

Solvent tested

Aeromonas hydrophila

Ethanolic
nHexane
Dichloromethane
Ethyl acetate
Aqueous
Chloramphenicol
Ethanolic
nHexane
Dichloromethane
Ethyl acetate
Aqueous
Chloramphenicol
Ethanolic
nHexane
Dichloromethane
Ethyl acetate
Aqueous
Chloramphenicol
Ethanolic
nHexane
Dichloromethane
Ethyl acetate
Aqueous
Chloramphenicol
Ethanolic
nHexane
Dichloromethane
Ethyl acetate
Aqueous

Escherichia coli

Staphylococcus aureus

Pseudomonas
aeroginosa

Micrococcus luteus

Sargassum
polycystum
26.33±3.51
11.33±3.06
12.67±1.53
7±1
3.66±6.35
29±2.65
19.33±0.58
17.67±1.53
17±1.73
13.33±2.08
3.33±5.77
33±1.73
14.67±5.03
18.67±3.06
16.67±2.52
17±3
4±6.93
32±1.73
9.66±3.05
7±1
10.33±1.53
8±1
1.33±2.31
11±1
10.33±0.57
7±9
10.33±0.58
8±1
1±1.73

Sargassum
oligocytum
17±5.57
9.33±1.15
8.66±0.58
10±1.15
7±4.58
25.33±3.06
18.66±4.16
6.33±0.58
7.33±0.58
8.66±1.15
6.33±1.15
12±1
11.66±1.15
14.66±4.04
10±2
10±1.73
6.33±4.51
22.66±17.93
8.66±0.58
9.33±0.58
7.33±0.58
11.33±3.06
6.66±2.08
26.33±2.08
8.33±1.53
16.33±5.51
12.33±6.66
10.33±1.15
5.66±5.03
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Sargassum
cristaefolium
24.66±11.06
15.33±3.21
21±11
6.67±0.58
2.66±4.62
30.67±1.53
8.33±2.52
14±1.73
9.33±1.53
10±3.61
2.33±4.04
33.33±3.21
10±4.36
7.33±1.53
10.67±0.58
8±1
32.33±1.53
9.66±3.51
6±0
6±0
6±0
1±1.73
16.66±6.35
23±6.08
7.67±1.53
19±11.14
6.33±0.58
-

Sargassum
crassifolium
24.33±0.58
14±4.36
21.66±3.06
12±1.73
10.66±1.53
22.33±1.15
7±0
6.33±0.58
7±1
7±1
6.33±0.58
12.66±1.15
15.33±2.31
14.33±0.58
13.33±1.53
13.67±1.53
7.67±1.15
34±2
23.33±2.08
21.66±1.15
21±1
14.33±2.31
10.33±3.21
33±1.73
8.33±0.58
9.67±2.08
11±2.65
15±1.73
7±1.73
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Chloramphenicol
Bacillus subtilis
Ethanolic
nHexane
Dichloromethane
Ethyl acetate
Aqueous
Chloramphenicol
Streptococcus mutans
Ethanolic
nHexane
Dichloromethane
Ethyl acetate
Aqueous
Chloramphenicol
Psuedomonasflourescens Ethanolic
nHexane
Dichloromethane
Ethyl acetate
Aqueous
Chloramphenicol

11±0.58
24.67±5.69
15±3.61
11.67±1.53
10.33±0.58
2.33±4.04
23.33±4.16
11.66±3.79
7±1
7.66±1.53
6.33±0.58
3.66±0.58
24.33±3.21
18.33±2.89
8.66±0.58
8.33±1.15
10.66±0.58
5.3±0.58
28±1

33.33±8.74
8±0
7±1
6.66±0.58
7.66±1.53
6.66±0.58
31±2.65
14±2
8.33±2.52
7±1
8.33±0.58
5.33±3.06
28.66±1.15
12±4
8±2
9±3.46
7.66±1.53
6.66±3.79
29±2.65

Values are means of three replicate determinations ±SD, -: No acivity.
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30.67±0.58
10.66±3.06
9.67±1.15
9.67±0.58
6±0
37.33±3.21
21.33±1.53
8.66±0.58
18.66±4.93
6±0
1.33±2.31
33.33±3.21
17.33±2.89
7.66±2.89
6.33±0.58
7.66±0.58
1.66±2.89
30.66±1.53

30.67±1.53
22.67±1.15
15.33±1.53
13.33±1.15
18±1.73
6.33±0.58
35.33±4.93
8.66±2.52
8±3.46
7±1
6.33±2.08
32±2.65
9±1
13±4.58
12±2
7.33±1.15
30.33±2.08
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Table.2 Antifungal activity of Sargassum sp. against aquaculture pathogens
Fungal Pathogens
Aspergillusparasiticus

Aspergillusniger

Candida tropicalis

Penicilliumexpansum

Sacchromycescerevisiae

Solvent tested
Ethanolic
nHexane
Dichloromethane
Ethyl acetate
Aqueous
Penicillin
Ethanolic
nHexane
Dichloromethane
Ethyl acetate
Aqueous
Penicillin
Ethanolic
nHexane
Dichloromethane
Ethyl acetate
Aqueous
Penicillin
Ethanolic
nHexane
Dichloromethane
Ethyl acetate
Aqueous
Penicillin
Ethanolic
nHexane
Dichloromethane
Ethyl acetate
Aqueous
Penicillin

Sargassum polycystum
13.33±3.06
10.33±2.52
8.66±0.58
10.66±2.08
7±6.56
17.66±2.52
12.66±2.89
11±2
8±7.55
6.66±6.11
4.66±8.08
20.33±2.52
12±2.65
10.66±3.06
9.33±2.31
10.66±3.06
3.33±5.77
16.66±4.16
12.33±2.52
6.33±5.69
10.66±2.08
3.66±6.35
6.33±5.69
17±6.56
10.66±3.79
3.33±5.77
10.33±2.31
8.33±0.58
4.66±8.08
19.33±6.11

Sargassum oligocytum
15.33±4.04
5.33±4.62
9.66±2.89
3.66±6.35
5.67±4.93
17±6.08
15.66±3.06
11.33±4.16
10.66±3.06
12±3.61
7.0±6.56
23.67±4.04
10±3.46
2.66±4.62
9±1.73
2.66±4.62
3.33±5.77
18.33±0.58
12±5.29
11.66±2.31
9.33±1.53
7.33±7.02
2.67±4.62
17.67±7.09
9.33±1.15
3.33±5.77
4.66±8.08
8±0
3.0±5.20
19.0±0.58

Values are means of three replicate determinations ±SD, -: No acivity
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Sargassum cristaefolium
12.33±2.52
11±3
9.6±2.08
8±7.21
3.66±6.35
20.33±2.52
17.33±3.51
10.66±2.08
9±1
10.66±2.52
7.51±3.21
20±2
9.66±2.08
11.33±2.52
9.33±0.58
6.66±6.11
2.66±4.62
18.33±0.58
13.33±4.93
11±2.65
8.33±8.02
4.66±8.08
4.33±7.51
18±2
7.66±7.09
6.66±5.86
8.33±0.58
7±6.56
20.33±2.52

Sargassum crassifolium
12.33±4.16
6±5.20
8.66±0.58
7±6.56
9±1
17±5.20
16.33±4.16
11.33±3.51
10.66±2.52
11±2.65
3±5.20
19.33±1.53
12±5.20
7±6.56
9.66±2.08
6.66±5.86
5.33±4.62
18.67±0.58
13.66±3.51
11±2.65
11.33±2.52
7.66±7.51
2.66±4.62
18±6.24
7.66±6.81
6.66±5.86
6.33±5.51
6.66±5.86
3±5.20
21.33±2.31
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Figure.1 Zone of inhibition (mm) of the test bacteria against various extracts of
Sargassum polycystum. Each bar represents mean values with standard deviation

Figure.2 Zone of inhibition (mm) of the test bacteria against various extracts of
Sargassum polycystum. Each bar represents mean values with standard deviation

Figure.3 Zone of inhibition (mm) of the test bacteria against various extracts of
Sargassum oligocystum. Each bar represents mean values with standard deviation
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Figure.4 Zone of inhibition (mm) of the test fungi against various extracts of
Sargassum oligocystum. Each bar represents mean values with standard deviation

Figure.5 Zone of inhibition (mm) of the test bacteria against various extracts of Sargassum
cristaefolium. Each bar represents mean values with standard deviation

Figure.6 Zone of inhibition (mm) of the test fungi against various extracts of Sargassum
cristaefolium. Each bar represents mean values with standard deviation
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Figure.7 Zone of inhibition (mm) of the test bacteria against various extracts of Sargassum
crassifolium. Each bar represents mean values with standard deviation

Figure.8 Zone of inhibition (mm) of the test fungi against various extracts of Sargassum
crassifolium. Each bar represents mean values with standard deviation

For fungal strain, the maximum inhibition
zone was recorded in ethanolic extract against
A. niger (16.33±4.16 mm) followed by
aqueous extracts against A. niger and S.
cerevisiae (3±5.20mm) showed moderate
activity (Fig. 8). The continuous use of
antimicrobial agents in aquaculture has
resulted in accumulation of more resistant

bacterial strains in aquatic environment and
may also create threats to consumers
(Muniruzzaman and Chowdhury, 2004).
Since ancient times, marine plants extracts
have been used for treatments of common
infectious diseases, treatments with plants
having antibacterial activity are a potential
beneficial alternative in aquaculture (Abutbul
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et al., 2005). Several works have been
undertaken on crude and purified compounds
obtained from seaweeds for evaluating their
bioactive potential. Phaeophyceae were the
most
active
in
comparison
with
chlorophyceae (Oumaskour et al., 2012) and
rhodophyceae (Caccamese et al., 1985).
These strong activities related to brown algae
may be due to the phenolic compounds such
as phlorotannins, eckol and eckol- related
compounds that have strong bactericidal
activity (Nagayama et al., 2002).
The results from the present study revealed
that the n-hexane, dichloromethane, ethyl
acetate
extracts
displayed
different
antimicrobial activity against different
aquaculture pathogenic bacteria and fungi
whereas ethanolic extracts showed higher
antimicrobial activity than aqueous extracts
that confirms the previous findings (JeyanthiRebecca et al., 2012; Oumaskour et al.,
2012). The ethanol extract of Sargassum
myricocystum (brown alga) showed a
significant
antifungal
activity against
pathogen (Colletotrichum falcatum) followed
by Gracilaria edulis(red alga) (Ambika and
Sujatha, 2015). Ethanol extracts of Sargassum
glaucescensas produced higher antibacterial
and anti-fungal activity than chloroform,
methanol and n-hexane (Mahianeh et al.,
2014).
Several authors concerning the effectiveness
of solvent used for extraction the bioactive
compounds, reported that the chloroform and
ethyl
acetate
extracts
Enteromorpha
compressa,
Chaetomorphalinum
and
Polysiphonia subtilissima were active against
most of the pathogens whereas methanol and
ethanol extracts were active only against
Shigella flexneri (Patra et al., 2009).
However, in another study by Salem et al.,
(2011), revealed that the ethyl acetate was to
the best solvent for isolation of antimicrobial
activity from the tested marine algae followed

by methanol which in contrast to our results.
This difference in result might be due to the
presence of different antibacterial substances
among these species as suggested by
Lustigman and Brown (1991), and due time
and place of sampling collection, capability of
extraction protocol to recovered the active
metabolites and the assay methods (Salem et
al.,2011), Solvents solubility efficiency is
strongly dependent on material used for
extraction (Zhou and Yu 2004; Grigonisa et
al., 2005; Michiels et al., 2012), and
antifungal activity of seaweeds depends on
the species from different division (Saidani et
al., 2012).
In the present investigation, the crude extracts
of tested Sargassum spp. showed a significant
antimicrobial activity against Gram-positive
and Gram-negative as well as the fungus.
Antimicrobial activity of brown seaweeds
such as Sargassum polycystum and
Sargassum tenerrimum showed significant
activity against both gram-positive, gramnegative and fungal pathogens (Kausalya and
Narasimha Rao, 2015), which confirms in the
present investigation. Seaweeds are an
excellent source of components such as
polysaccharides, tannins, flavonoids, phenolic
acids, bromophenols, and carotenoids has
exhibits different biological activities
(Bhacuni and Rawat, 2005; Rodriguez et al.,
2010; Priyadharshini et al., 2011). In addition,
the polyunsaturated esters may be the
compound responsible for antimicrobial
activity in different Sargassum species
(Ambreen, 2012).
In the present study it was noticed that the,
Sargasssum polycystum showed better
antimicrobial activity among the brown
seaweeds tested. This might be due to the
presence of higher potential antimicrobial
compound found in S. polycystum than
Sargassum
oligocystum,
Sargassum
crassifolium and Sargassum cristaefoliumas
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indicated in the result. As supported by the
study of (Chong et al., 2011) these author
showed that the S. polycystum had a broader
bactericidal spectrum when compared with
the P. australis and the S. polycystum
exhibited bactericidal potential on both S.
aureus and B. cereus. In addition, the
phenolic contents of S. polycystum collected
from Malaysia were higher compared with
other seven species of seaweeds including
Padina sp. (Matanjun et al., 2008).
Sargassum sp. and Esiena bicyclis (B36)
which showed strong antibacterial activities
against Methicillin-resistant Staphylococcus
aureus
(MRSA)
strains,
Vibrio
parahemolyticus and Edwardsiella tarda
(Kim and Lee, 2008). Species of Phaeophyta
showed the strongest activities against fungi
(Kumar et al., 2014). The brown seaweeds
contain high amount of flavanoid and
phenolic compound could be the reason for
antifungal activity (Cowan et al., 1999).
In conclusion, overall the various crude
extracts of Sargassum spp. showed promising
activities against the selected aquaculture
pathogens. It can observed that the ethanolic,
n-Hexane, dichloromethane, ethyl acetate and
aqueous extracts showed significantly
inhibitory effect against most tested
aquaculture pathogens. The results showed
that the ethanolic extracts of Sargassum
polycystum was better antimicrobial activity
among the brown seaweeds tested has
potentially used as antimicrobial agent and as
natural immunostimulant in aquaculture
industry for treated microbial diseases in
infected fishes.
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