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Abstract: Sargassum belongs to Phaeophyceae is widely distributed in 

Indonesian waters, including Kabung Island. Seaweed has bioactive 

compounds that potential to be developed. In the health sector, one of the global 

problems that still increasing is the bacterial infection. This condition leads us 

to explore antibiotic from natural resources to overcome this problem. 

Sargassum grow abundantly in the waters of Kabung Island and this genus has 

not been utilized by local community. For this reason, the aim of this study is 

to evaluate the antibacterial and cytotoxic activity from ethyl acetate extract of 

Sargassum from Kabung Island, West Kalimantan. Antibacterial activity test 

of the ethyl acetate extract against E. coli and S. aureus was conducted using 

the diffusion method with concentration series of 100; 50; 25; 5; 1; and 0.1 

g/mL. While, the assessment of cytotoxic activity was carried out with 

concentration of 10; 100 and 1000 g/mL. The result showed that ethyl acetate 

extract of Sargassum from Kabung Island only showed antibacterial activity 

against E. coli bacteria. The greatest inhibition zone was 11.59 mm at a 

concentration of 100 g/mL, while in the cytotoxic test exhibited that the LC50 

was more than 1000 ppm, so it was considered into non-toxic category. 

Keywords: antibacterial; cytotoxic; ethyl acetate; sargassum; Kabung Island, 

West Kalimantan 

 

 
Introduction 

 

Macroalgae are one of the marine natural 

resources, responsible for primary productivity 

in the water environment (Sudhakar et al., 2018). 

In marine waters, macroalgae have crucial roles 

in both of ecology and economic uses. 

Ecologically, macroalgae provide dissolved 

oxygen through photosynthesis process, food, 

and habitat for various aquatic organisms (John 

and Al-Thani, 2014). Furthermore, macroalgae 

possess an important economic value. They have 

been processed into several types of food and 

beverages. In general, based on the pigment 

content, macroalgae have been classified into 

three groups, such as Chlorophyceae (green 

algae), Rhodophyceae (red algae), and 

Phaeophyceae (brown algae) (Anggadiredja et 

al., 2006). 

Sargassum belongs to Phaeophyceae 

(brown algae) because of the presence of 

fucoxantin pigment (Vidotti et al., 2014). 

Sargassum is widely distributed in West 

Kalimantan waters (Sofiana et al., 2022), 

including Kabung Island (Safitri et al., 2021; 

Sumarni et al., 2022). This genus grows 

abundantly in the coastal waters up to a depth of 

20 meters. Seaweed has bioactive compounds 

that potential to be developed, such as alkaloids, 

glycosides, tannins and steroids (Sathya et al., 

2017). These compounds have important roles 

with several biological activities, such as 

antiviral (Lomartire and Gonçalves, 2022), 

antibacterial (Warsidah et al., 2022), and 
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antioxidant (Lekameera et al., 2008). In addition, 

brown algae have been also reported to exhibit 

the potential of cytotoxic against cancer line 

(Khanavi et al., 2010; Monla et al., 2020; Sanger 

et al., 2021). 

In the field of health, one of the global 

problems that still increasing is the bacterial 

infection. Escherichia coli and Staphylococcus 

aureus have been reported causing infectious 

disease. In the human body, E. coli for that matter 

is harmless. However, when the amount exceeds, 

this bacteria lead causing infection and 

inflammation (Szmolka and Nagy, 2013). 

According to previous study, Sargassum 

contains saponins, tannins, steroids, and 

flavonoid (Herawati and Pudjiastuti, 2021) that 

can be used as natural antibacterial agent. These 

bioactive compounds have been studied to inhibit 

several species of bacteria, such as E. coli and 

Micrococcus luteus (Sinurat et al., 2019), 

Pseudomonas aeruginosa (Siregar, 2012), P. 

aeruginosa, S. aureus, Salmonella typhi, and 

Bacillus cereus (Alamsjah et al., 2011). 

Sargassum grow abundantly in the waters 

of Kabung Island. This genus has not been 

utilized optimally by local community. For this 

reason, the aim of this study is to evaluate the 

antibacterial and cytotoxic activity from ethyl 

acetate extract of Sargassum from Kabung 

Island, West Kalimantan. 

 

Methods 

 

Samples Collection and Identifications 

Samples of Sargassum were collected 

from Kabung Island waters, Bengkayang 

Regency, West Kalimantan in June 2020. 

Samples identification, preparation, extraction, 

and test of cytotoxic activity were carried out in 

the Laboratory of Marine Science, Faculty of 

Mathematics and Natural Sciences, Universitas 

Tanjungpura. Furthermore, for the test of 

antibacterial activity was conducted in the 

Laboratory of Penerapan Mutu Hasil Perikanan 

(UPT-PMHP) West Kalimantan Province. 

 

Samples Preparation and Extractions 

Samples were cleaned from sand and 

epiphytes using seawater, then rinsed with clean 

water. After that, samples were stored in cooling 

box. The clean Sargassum samples were then cut 

into small pieces and dried at room temperature. 

Samples extraction was done using the 

maceration method. A total of 500 g dried 

samples was macerated with ethyl acetate solvent 

for 48 hours. The macerate was then filtered and 

evaporated to obtain a crude extract of ethyl 

acetate. 

 

The test of Antibacterial Activity 

Antibacterial activity test of the ethyl 

acetate extract was conducted using the diffusion 

method. Isolates from the test bacteria E. coli and 

S. aureus were grown in Nutrient Agar (NA) 

media for 48 hours. Samples were made with a 

concentration series of 100; 50; 25; 5; 1; and 0.1 

g/mL. A total of 50 µL of each concentration was 

put into a diffusion well in NA medium which 

had been inoculated with the test bacteria. The 

positive control used chloramphenicol, and the 

negative control used ethyl acetate as the extract 

solvent. Observations were made by observing 

the formation of inhibition zone for 24 hours 

(Alamsjah et al., 2014). 

 

The Assessment of Cytotoxic Activity 

The assessment of cytotoxic activity of 

the ethyl acetate extract of Sargassum was 

carried out by preparing an extract solution with 

a concentration series of 10; 100 and 1000 g/mL. 

Artemia salina were grown for 48 hours using sea 

water. A. salina 48 hours old was taken as many 

as 10 individuals, put into a vial bottle, then 

added seawater to reach final volume of 5 mL. 

The observations were made after 24 hours by 

counting live A. salina. The test was done with 

three replications, then the percentage of death A. 

salina was calculated using the formula as 

follows: 

% mortality =
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑒𝑎𝑑 𝑙𝑎𝑟𝑣𝑎𝑒

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑎𝑟𝑣𝑎𝑒
 𝑥 100% 

The determination of the LC50 was done 

using the probit analysis method. An extract was 

classified to be toxic if the LC50 value is ≤1000 

μg/mL and non-toxic if the LC50 value is ≥1000 

μg/mL (Baud et al., 2014). 

 

Result and Discussion 

 

Antibacterial Activity 

Samples of Sargassum in this study were 

taken from Kabung Island waters, West 

Kalimantan. The sample was dried at room 
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temperature, to protect the evaporation of the 

active substance from the samples. Thus, the aim 

of the sample drying was to expand the sample 

surface. So that, when samples were macerated, 

the interaction between samples and the solvent 

was greater and the extraction process was 

running optimally (Handayani and Nurcahayanti, 

2015; Adam et al., 2019). 

In this study, the yield of ethyl acetate 

extract was 0.0634%. Extract yield showed the 

total secondary metabolites extracted from the 

samples. The yield quantity depended on the total 

moisture content of the samples. The less water 

content, the greater the yield obtained (Naina et 

al., 2019). According to previous study, ethyl 

acetate extract of S. cinereum showed the 

percentage of the yield was 0.47% (Alamsjah et 

al., 2014), and S. polycystum had the yield 

percentage as much as 0.91% (Savitri et al., 

2017). The concentrated ethyl acetate extract was 

a paste form and showed dark green in color. 

Sidauruk et al. (2021) stated that the brownish 

green color of concentrated extract of S. 

plagyophyllum was due to the presence of 

pigments such as fucoxanthin, carotenoids, 

chlorophyll, and xanthophylls which are 

dominant in macroalgae.  

Ethyl acetate is classified into semi polar 

organic solvent. This solvent is able to dissolve a 

large number of compounds from the samples. 

The use of ethyl acetate solvent is easier to 

evaporate, not hygroscopic and has low toxicity 

(Lidiawati et al., 2018). In the present study, 

antibacterial activity test from ethyl acetate 

extract of Sargassum from Kabung Island only 

showed the inhibitory activity toward E. coli 

(Table 1). The concentration of 100 μg/mL 

exhibited the highest value of inhibition zone. 

The potential of inhibition can be influenced by 

different types of test bacteria (Muharani et al., 

2017).

 
Table 1. Diameter of inhibition zone of antibacterial activity from the ethyl acetate extract of Sargassum 

 

Concentration (μg/mL) 
Diameter of inhibition zone (mm) 

E. coli S. aureus 

100 11.59 - 

50 5.32 - 

25 5.49 - 

5 - - 

1 - - 

0,1 - - 

Positive control 13.84 14.11 

Negative control - - 

 

There are differences in the structure of the 

cell wall between E. coli and S. aureus. E. coli 

belongs to Gram-negative whose cell walls 

consist of one or more thin layers of 

peptidoglycan, while S. aureus is Gram-positive 

bacteria with a thick and rigid peptidoglycan 

layer (Rastina et al., 2015). The potential of the 

extract in inhibiting the growth of the bacteria 

depends on its ability to penetrate the bacterial 

cell wall. In addition, the yield value (0.0634%) 

showed that the bioactive compound in the 

extract is very low. Therefore, these compounds 

did not have the ability to penetrate into the cell 

wall of the S. aureus. In the test of antibacterial 

activity, the inhibition zone is influenced by the 

extract concentration, the metabolites content in 

the extract, the diffusion power of the extract, as 

well as the type of test bacteria. 

Cytotoxic Activity 

In this study, the assessment of cytotoxic 

activity from the ethyl acetate extract of 

Sargassum was conducted by the Brine Shrimp 

Lethality Test (BSLT) method, using A. salina 

larvae aged 48 hours. The BSLT method is 

simple, easy, and has of 95% confidence level. 

The liquid extract diffused through the thin A. 

salina membrane, and if the extract contains the 

toxic compounds, the larvae will die (Muaja et 

al., 2013). The result of the LC50 value showed 

that the ethyl acetate extract of Sargassum from 

Kabung Island waters was non-toxic category 

(Table 2). Baud et al. (2014) stated that the LC50 

value is ≥1000 μg/mL was classified into non-

toxic category (Baud et al., 2014).



Jumlia et al (2023). Jurnal Biologi Tropis, 23 (1): 110 – 115 

DOI: http://dx.doi.org/10.29303/jbt.v23i1.4560 

113 

 

Table 2. Cytotoxic test from Ethyl Acetate Extract of Sargassum 
 

Concentration 

(μg/mL) 

Mortality 

(%) 
Regression equation 

LC50 

(μg/mL) 
Toxicity category 

10 20 y = 0,375x + 3,7433 

R² = 0,9461 2244 Non toxic 100 26.67 

1000 46.67 

 

Conclusion 

 

The ethyl acetate extract of Sargassum 

from Kabung Island waters only showed 

antibacterial activity against E. coli bacteria. The 

greatest inhibition zone was 11.59 mm at a 

concentration of 100 g/mL, while in the cytotoxic 

test exhibited that the LC50 was more than 1000 

ppm, so it was considered into non-toxic 

category. 
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