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Abstract 
Vibriosis is a bacterial disease caused by Vibrio spp. that infects pacific white shrimp (Litopenaeus vannamei). Brown algae 
(Sargassum aquifolium) is an abundant marine biota found on the coast of Bali, Indonesia. The purpose of this study was to 
identify Vibrio sp. isolates from the hepatopancreas of pacific white shrimp and inhibit their growth using S. aquifolium extract. 
Vibrio sp. isolates were isolated from the hepatopancreas of whiteleg shrimp and grown in selective TCBS agar media. Molecular 
identification includes DNA extraction, amplification, sequencing, and phylogenetic tree construction. Extraction was carried 
out by maceration with 70% ethanol solvent. Inhibitory power test using the well diffusion method and MIC by measuring 
turbidity of liquid media with a UV-Vis spectrophotometer. The results identified the Vibrio sp. isolates as Vibrio 
parahemolyticus. At 100% concentration, S. aquifolium extract achieved the highest inhibition average of 29.35 ± 1.2 mm, 
significantly different from other concentrations (p ≤ 0.05). The MIC of S. aquifolium extract has an absorbance value of 
0.811±0.055 at 100% concentration, which indicates good antibiotic potential at the highest concentration. That information is 
useful for further research to evaluate the possibility of S. aquifolium extract as an antibacterial agent for controlling V. 
parahaemolyticus infection in pacific white shrimp. 
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1. Introduction
Vaname shrimp (Litopenaues vannamei) is one of 

the fisheries sector commodities that has the potential to 
improve the economy in Indonesia (Scabra et al., 2023). In 
addition to having a high survival rate, vaname shrimp are also 
able to adapt to environments that have low temperatures and 
salinity levels, thus providing a great opportunity to increase 
the amount of production and development of vaname shrimp 
farming systems (Hadi et al., 2018). Based on data from the 
Ministry of Marine Affairs and Fisheries, vaname shrimp 
production in Indonesia in 2021 reached 953,177 tons, in 2022 
increased by 15% to 1,099,976 tons and in 2023 to 1,829,000 
tons. This shows that vaname shrimp farming has a major 
contribution to the fisheries economy in Indonesia because it 
has high value and market opportunities (Natalia & Nurozy, 
2014).  

However, the presence of bacterial diseases that 
attack vaname shrimp has resulted in a decrease in the quality 
and quantity of vaname shrimp production in Indonesia 
(Iskandar et al., 2022). Based on data obtained from the 
Ministry of Marine Affairs and Fisheries (KKP), vaname 
shrimp production in 2018 decreased from 757,793 tons to 
717,094 tons (KKP, 2018). One bacterial disease that often 
attacks vaname shrimp commodities is vibriosis disease 
caused by Vibrio parahaemolyticus bacteria (Sani et al., 
2020). The bacteria are Gram-negative bacteria that are 
pathogenic with a 100% mortality rate in larvae and adult 
shrimp (Roza et al., 2017). Clinical symptoms experienced by 
shrimp that have been infected with these bacteria, namely 
decreased appetite, look weak, pale in color, melanosis of the 
skin, necrosis of the tail and the appearance of red spots on the 
body (Sarjito et al., 2015). This is a serious problem for 
vaname shrimp farmers because it affects the success rate and 
sustainability of the farming system.  

In general, the treatment of vibriosis disease in 
vaname shrimp is the administration of synthetic antibiotics, 
such as chloramphenicol, oxytetracycline, and furazolidone 
(Aziza & Chaidir, 2024). However, the use of these drugs is 
very dangerous because it can cause residues in shrimp meat 
if consumed, then these residues will accumulate in the human 
body which causes multidrug resistance (Sari et al., 2023). 
Therefore, efforts to deal with vibriosis disease in vaname 
shrimp require other alternatives to reduce the use of synthetic 
antibiotics. One alternative that has minimal side effects is the 
utilization of natural materials, one of which is macroalgae as 
a natural antibacterial agent. Sargassum aquifolium is one 
type of brown algae that has potential as an antibacterial 
because it contains secondary metabolites that are 
antibacterial (Permatasari et al., 2022a).  

Based on research conducted by Pakidi and Suwoyo, 
(2017) S. aquifolium contains secondary metabolites that act 
as antimicrobials, such as alkaloids, phenols, terpenoids, and 
steroids. Furthermore, research conducted by Alamsyah et al. 
(2014) stated that S. aquifolium extract processed with ethyl 
acetate and methanol solvents showed antibacterial activity 
against Escherichia coli and Staphylococcus epidermidis. 
Furthermore, based on research conducted by Yanti et al. 
(2024), showed the results of phytoconstituents of Euchema 
cottoni red macroalgae extracts that have Hexadecanoic acid 
and ethyl ester compounds that have potential as 

antibacterials. Research conducted by Sinurat et al., (2019) 
reported that the methanol extract of Gracilaria edulis 
seaweed has potential as an antibacterial against pathogenic 
bacteria Aeromonas hydrophila. Research conducted by 
Alamsyah et al., (2014) reported that Sargassum cinereum 
extract extracted using n-hexane and methanol solvents has 
antibacterial activity against Staphylococcus epidermidis and 
Escherichia coli bacteria. 

Based on previous research, there is limited or no 
research on the specific antibacterial activity of S. aquifolium 
extract against V. parahaemolyticus in the context of vaname 
shrimp aquaculture. The leap from general antibacterial 
properties to the specific application against vibriosis in 
shrimp is not clearly established. Thus, it is necessary to 
conduct further research on the effectiveness of ethanol 
extract of S. aquifolium as a natural antibiotic in controlling 
vibriosis disease in vaname shrimp farming. This study also 
conducted molecular identification of Vibrio sp. isolates 
isolated from vaname shrimp cultivated with super-intensive 
systems based on 16s rRNA gene markers. 

 
2. Methods 
2.1. Materials 

Materials used include S. aquifolium, V. 
parahaemolyticus bacterial isolate, Phosphate Buffer Saline 
(PBS), 16S rRNA Primer set, Proteinase K, Gel Solubilization 
Buffer (GSB), wash buffer, agarose, Tris Borate EDTA, 
100bp marker, 70% ethanol, aquadest, Tryptone Soy Agar 
(TSA), Tryptic Soy Broth (TSB), chloramphenicol, and 
denatured alcohol. 

2.2. Isolation and identification of Vibrio sp. 
isolate 

 The Vibrio sp. isolate used in this study is the result 
of isolation from Vibriosis positive vaname shrimp cultivated 
with a super-intensive system. Vibrio sp. isolates were isolated 
from the hepatopancreas of vaname shrimp in accordance with 
research from Wiradana et al., (2022). In short, the 
hepatopancreas of vaname shrimp suspected of being infected 
with Vibriosis was weighed as much as 10 grams aseptically 
and diluted in 90 ml of sterile water, vortexed. Samples were 
then pipetted as much as 1 ml using a micropipette and 
cultured on sterile Petri dishes that had been added with 
Tryptic Soy Agar (TSA) media and homogenized. Petri dishes 
were then incubated at 37℃ for 24 hours. Bacterial colonies 
that successfully grew were then purified by taking one loop 
of colonies using a sterile ose and streaked on TCBS Agar 
media which is a selective medium, then the isolates were 
incubated at 37℃ for 24 hours. The growing bacterial 
colonies will show a bluish-green color which is suspected to 
be V. parahaemolyticus. The growing colonies were observed 
microscopically by Gram staining and one loop of colony was 
taken and transferred to a 2 ml microtube that had been added 
with sterile distilled water to be used for DNA extraction. 
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2.3. Extraction, amplification, and sequencing of 
DNA  

  DNA extraction was performed using the non-
organic method with the Genedirex One PCR kit, following 
the manufacturer’s protocol. In short, 200 µl of Vibrio sp. 
bacterial isolate was pipetted into a 1.5 ml microcentrifuge 
tube containing 200 µl Phosphate Buffer Saline (PBS), then 
20 µl Proteinase K was added. Homogenized by pipetting 
technique, then incubated at 600C for five minutes on a water 
bath. Cell lysis was performed by adding 200 µl Gel 
Solubilization Buffer (GSB), then vortexed until 
homogeneous and incubated again at the same temperature for 
2 minutes. Absolute ethanol (96%) was added and vortexed 
for 10 seconds. Transferred all the mixture into a spin column, 
centrifuged at 14,000 ×g for 1 minute and removed the 
collection tube under the spin column and replaced with a new 
collection tube.  
 Washing was done by adding 400µl of buffer W1 and then 
centrifuged for 30 seconds at the same speed then discarded 
the liquid contained in the collection tube. 600µl wash buffer 
(Geneid) was added, centrifuged for 30 seconds, then removed 
the liquid in the collection tube and centrifuged again for 3 
minutes. After that, the collection tube was removed and a 
sterile microcentrifuge was placed at the bottom of the spin 
column.  
 Amplification was performed using a PCR machine (DNA 
thermal Cycler). For PCR amplification, the initial stage of 
denaturation at 95 ºC for 15 minutes, then 94 ºC for 1 minute. 
Next, annealing at 55 ºC for 30 seconds, extension 72 ºC for 1 
minute for 40 cycles, followed by a final extension 
temperature of 72 ºC for 5 minutes and 12 ºC ± 30 minutes for 
storage. The primer types used were forward primer 27f with 
the sequence 5'AGAGTTTGATCMTGGCTCAG-3' and 
1492r with the sequence 5'GGTTACCTTGTTACGGACTT-
3'.  
 The electrophoresis process uses a gel with a concentration 
of 2% of 0.8 g agarose, mixed with 100 ml, 10 Tris Borate 
EDTA (100 grams Tris base, 27.5 grams boric acid, 20 ml 0.5 
M EDTA pH 8.0 in 1 l water). Then heated to boiling and 
dissolved. Next, 1 μl of ethidium bromide (0.2 µg/ml) was 
added and placed in a gel printer that had been fitted with a 
comb. After agarose solidifies (about 15 minutes), then put 
into the electrophoresis tank containing 0.5% TBE solution. 
Entered DNA products that have been mixed with liquid 
“loading dye” into the wells in a ratio of 2: 1, then entered the 
100bp marker after the entire sample is entered. The electrode 
was connected to the power supply and then turned on for 1 
hour. After that, the electrophoresis device was turned off and 
the gel from the device was taken. The gel was transferred into 
a UV transilluminator and then the results were observed on a 
computer. Sequencing in this study was carried out by sending 
the purified results of PCR products to Genetics Science, 
Indonesia. 
 
2.4. Extraction of S. aquifolium 

  The samples used in this study were obtained from 
the Sindhu Beach Waters, Denpasar, Bali at the lowest low 
tide in the intertidal zone (Rosiana et al., 2022). The selection 
of the location was based on the abundance and presence of S. 

aquifolium at that location in accordance with previous studies 
(Permatasari et al., 2022; Yanti et al., 2024). Samples of S. 
aquifolium obtained were collected in sterile plastic clips and 
washed thoroughly with running water, then dried until there 
was no more water attached to the sample. The samples were 
then oven dried at 50oC for 2 × 24 hours (Alamsyah et al., 
2014). The first step of making extracts, namely making 
powdered simplisia. Samples that have been dried, then 
blended to get smaller pieces. Next, the sample is continued 
to be ground until smooth, then sieved to produce a finer 
simplisia powder (Hidayah et al., 2017).  
 S. aquifolium simplisia powder was weighed as much as 
250 g, then 500 ml of 70% ethanol was added and stirred until 
homogeneous. During the extraction process, the sample was 
stirred periodically every day for 3 × 24 hours. After that, the 
extract was then filtered using sterile filter paper made of 
gauze to obtain the S. aquifolium macerate (Sari et al., 2021). 
The obtained macerate was then evaporated using a vacuum 
rotary evaporator at 50 ℃ to obtain a thick extract. 
 
2.5. Bacterial inhibition test of S. aquifolium 

extract 

  Inhibition testing of S. aquifolium extract was done 
by well diffusion method. The extract concentrations used 
were 20%; 40%; 60%; 80%; and 100%, with the positive 
control being chloramphenicol and the negative control being 
sterile distilled water. The working method of this test is to 
prepare a suspension of V. parahaemolyticus by growing on 
TSB media, incubated at 37 ℃ for 24 hours. After that, the 
bacterial suspension was diluted to 1.5×108 CFU/ml and the 
turbidity was compared using McFarland Standard 0.5. A total 
of 200 μl of bacterial suspension was pipetted and planted on 
sterile Petri dishes, then TSA media was added, homogenized, 
and waited to solidify. Petri dishes were then perforated in the 
center using a cork borer with a diameter of 6 mm. each Petri 
dish that had been perforated was then added with 20 μl of S. 
aquifolium extract with each concentration that had been 
prepared. The same thing was also done to the control group. 
Each concentration and control group was repeated twice. 
Petri dishes were then covered with plastic wrap and 
incubated at 37℃ for 24 hours. Antibacterial activity is 
indicated by the appearance of the inhibition zone diameter as 
an inhibitory response to the growth of V. parahemolyticus 
due to the secondary metabolite profile produced by the 
extract material (Sari et al., 2021). Measurement of the 
diameter of the inhibition zone was carried out using the 
method from the research of Swari et al. (2024), the equation 
as follows: 

𝐼𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛	𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟	(𝑚𝑚) =
𝐷1 + 𝐷2

2  

Where, 
D1: vertical inhibition zone length (mm) 
D2: horizontal inhibition zone length (mm) 

 
2.6. Determination of minimum inhibitory 

concentration (MIC) of S. aquifolium 
extract 

 MIC testing was carried out by culturing 50 μl of Vibrio 
sp. suspension and 20 μl of S. aquifolium extract with various 
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concentrations into a test tube filled with 9 ml of sterile TSB 
media. The test tube was then vortexed for 1 minute, then 
incubated at 30℃ for 24 hours. The MIC value was 
determined by measuring the turbidity level of each test tube 
using a UV-Vis spectrophotometer with a wavelength of 200-
800 nm. The higher turbidity level is assumed to be an 
increase in the number of bacterial cells in the media, thus 
increasing the absorbance value. The same method was 
performed on each control. Repetition of measurements was 
done twice for each treatment. 
 
2.7. Data analysis 
 Data from the inhibition and MIC tests were tabulated 
using Microsoft Excel and statistically operated using SPSS 
Version 23.0 software (IBM, USA). Data were analyzed 
quantitatively by Analysis of Variance (ANOVA) and to 
determine significant differences in each treatment group of 
extract concentrations followed by the DUNCAN test with 
significance indicated by a value of p < 0.05. The sequencing 
results were then BLASTed using NCBI software and 
continued with nucleotide alignment and phylogenetic 
analysis performed with MEGA.11 software. The results of 
statistical analysis are displayed in the form of tables and 

figures. 
 
3. Results and Discussion 
3.1 Molecular identification results of Vibrio sp. 

isolates using the 16S sRNA gene marker 
Based on observations made on Vibrio sp. isolates 

successfully isolated from the hepatopancreas of vaname 
shrimp, showed good growth on TSA media with cream-
colored colonies, wrinkle-shaped, and had colony diameters 
ranging from 3-5 mm (Figure 1A). Based on the results of 
Gram staining, it can be seen that the Vibrio sp. isolate is able 
to absorb safranin dye so that it produces a red color when 
observed under a microscope with a magnification of 500×, 
and confirms that this isolate is Gram negative (Figure 1B). 
Research conducted by Hidayat, (2014) reported that bacteria 
isolated from sunu grouper (Plectropomus leopardus) were 
positive for V. parahaemolyticus. The characteristics of the 
identified bacteria are round with flat edges, convex elevation, 
gray-green color, and smooth texture.

 
 

 
 

Figure 1. Identification results of Vibrio sp. isolates isolated from the hepatopancreas of super-intensively farmed vaname 
shrimp (L. vannamei). A: Colonies of Vibrio sp. grown on TSA media; B: Gram staining of Vibrio sp. isolates at 500× 

microscope magnification. 
 

The results of phylogenetic analysis show that Vibrio sp. 
isolates are close to Vibrio parahamaemolyticus in the 
GeneBank database (Figure 2). This phylogenetic tree 
analysis method is based on the nucleotide sequence process 
of the partial 16S rRNA gene. Phylogenetic analysis uses the 
Neighbor Joining method, which is the nucleotide pair that has 

the smallest change among the sequences that have been 
compared. The distance value is denoted by a scale line that 
shows the number of nucleotide substitutions for each 
sequence position. The distance value of 0.02 in the results of 
phylogenetic tree construction indicates low nucleotide 
substitutions in the 16S rRNA sequence.

 

! !
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Figure 2. Phylogenetic tree construction results of Vibrio sp. isolates with several Vibrio genus and outgroups accessed from 

GeneBank database by Neighbor-Joining method. 
 
Based on the phylogenetic tree analysis, V. 

parahaemolyticus bacterial isolates have the closest kinship 
with Vibrio harveyi. This can be seen from the phylogenetic 
results that have a close kinship with the formation of one 
branching point with Vibrio harveyi and have a bootstrap 
value of 860x from 1000x bootstrap is a good bootstrap value. 
The Bootstrap method is used to test the accuracy of a 
phylogenetic tree branch point. Clustering stability 
(robustness) was calculated using a bootstrap with 1,000 
replicates. 

 
3.2 Inhibition test results of S. aquifolium extract 

against V. parahaemolyticus growth 

Inhibition test is a test conducted to determine the 
potential of a preparation in inhibiting the growth of certain 
bacteria (Magvirah et al., 2019).  The higher the content of 
active compounds in a preparation, the greater the inhibition 
zone that will be produced. The presence of an inhibition zone 
is characterized by the formation of a clear zone or zone that 
does not grow bacteria around the treatment area (Syarifah et 
al., 2018). Based on the results of testing the concentration of 
S. aquifolum extract against the growth of V. parahemolyticus, 
the presence of antibacterial activity is indicated by the 
appearance of a clear zone (Figure 3). The 20% concentration 
of S. aquifolium extract showed negative results or no 
inhibition of V. parahaemolyticus growth. Meanwhile, the 
concentrations of 40%, 60%, 80%, and 100% respectively 
showed positive results or had inhibition with different 
inhibition zone areas at each concentration. Furthermore, the 

positive control using chloramphenicol showed positive 
results of inhibition, while the negative control using sterile 
distilled water showed negative results or no inhibition. 

Resistance of microorganisms to an antibacterial can 
be done by testing using commercial antibiotics developed by 
Kirby-Bauer Well Diffusion. The working principle is the 
ability of antibiotic diffusion given to the well to inhibit the 
growth of test microorganisms with a marked inhibition zone 
in the culture medium. The process of inhibition zone 
formation is influenced by the solubility of bacterial 
suspensions in TSA solid media, with wells made containing 
S. aquifolium extract of known concentration, causing a clear 
area around the well which is called the inhibition zone. This 
shows the sensitivity of bacteria to antibacterial substances in 
Sargassum aquifollium extract, and it can be said that the 
wider the inhibition zone formed, the more sensitive the 
bacteria are. 

The diameter of the inhibition zone in Table 1 shows 
that the negative control and 20% concentration of S. 
aquifolium extract had no inhibition zone against V. 
parahaemolyticus bacteria. Meanwhile, the positive control 
produced an average inhibition zone of 54.35 ± 4.5 mm or 
significantly higher than the other extract concentration 
treatments (p≤0.05). Furthermore, the treatment of 40% 
concentration of S. aquifolium extract produced an average 
inhibition zone of 25.85±0.2 mm, 60% concentration of 
23±1.4 mm, 80% concentration of 21.25±1.06 mm, and 100% 
concentration of 29.35±4.5 mm. 100% extract concentration 
showed the highest inhibitory activity significantly when 
compared to other extract concentrations (p≤0.05).
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Figure 3. Zone of inhibition of S. aquifolium extract against V. parahaemolyticus growth. A: 20% extract concentration; B: 
40% extract concentration; C: 60% extract concentration; D: 80% extract concentration; E: 100% extract concentration; F: 

positive control (chloramphenicol); G: negative control (sterile distilled water). 
 

Table 1. Inhibition Zone Diameter of Various Concentrations of Brown Algae Extract S. aquifolium against The Growth of V. 
parahaemolyticus 

Concentration (%) Replication Mean ± Standard Deviation Inhibition Category 
I II 

20 0 0 0 ± 0.0a Not inhibit 
40 26 25.7 25.85 ± 0.2cd Very strong 
60 22 24 23 ± 1.4bc Very strong 
80 20.5 22 21.25 ± 1.06b Very strong 
100 30.2 28.5 29.35 ± 1.2d Very strong 

Positive control 57.5 51.2 54.35 ± 4.5e Very strong 
Negative control 0 0 0 ± 0.0a Not inhibit 

Letters with different notations in the same column indicates a significant difference between treatment groups (p≤0.05) based 
on Duncan test results. 

 
Based on the inhibition zone diameters, S. aquifolium 

extract at 100% concentration demonstrated a very strong 
inhibitory effect (29.35 ± 1.2 mm), surpassing other 
concentrations significantly (p ≤ 0.05). According to (Rahayu 

et al., 2019), the diameter category of the inhibition zone of a 
natural material against test bacteria can be classified as 
follows, ≤ 5 mm is included in the low category, 6-10 mm in 
the medium category, 11-20 mm is included in the strong 
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category, and ≥ 21 mm is included in the very strong inhibition 
category. Based on this classification, the ability of S. 
aquifolium extract in inhibiting the growth of V. 
parahaemolyticus bacteria at concentrations of 40%, 60%, 
80%, and 100% includes a very strong inhibition category. 
Previous research results by (Dolorosa et al., 2017) reported 
that Sargassum aquifollium is a plant that is efficacious as an 
antibacterial because it has several secondary metabolite 
compounds. In phytochemical screening that has been done 
before, Sargassum aquifollium contains components that are 
antibacterial, including flavonoids, steroids and alkaloids. 

The antibacterial mechanism of flavonoids inhibits 
nucleic acid synthesis is the A and B rings which play an 
important role in the process of intercellation or hydrogen 
bonding by stacking nucleic acid bases that inhibit the 
formation of DNA and RNA (Edo et al., 2022). The 
mechanism of action of flavonoids inhibiting cell membrane 
function is to form complex compounds with extracellular and 
soluble proteins so as to damage the bacterial cell membrane 
and followed by the release of intracellular compounds (Sari, 
2015). Another mechanism of alkaloid antibacterial is that 
alkaloid components are known as DNA intercellators or 
chemical compounds that occupy the space between DNA 

pairs and inhibit bacterial cell topoisomerase enzymes 
(Azzahra & Trimulyono, 2024). Steroids can interact with cell 
phospholipid membranes that are permeable to lipophilic 
compounds, causing decreased membrane integrity and 
altered cell membrane morphology that causes cell lysis 
(Bonttiura, 2015). 

 
3.3 Minimum inhibitory concentration (MIC) 

results of S. aquifolium extract 

Minimum Inhibitory Concentration (MIC) is an 
important metric in antimicrobial research as it affects the 
efficacy of antimicrobial drugs. The minimum concentration 
of an antimicrobial agent required to inhibit bacterial growth 
that can be observed after incubation for 24 hours (Yasir et al., 
2022). The MIC test results measured using a UV-Vis 
spectrophotometer show that S. aquifolium extract has 
inhibition against V. parahaemolyticus bacteria based on the 
level of turbidity of the liquid media. This is indicated by the 
difference in absorbance value produced in the negative 
control with the absorbance value produced in the S. 
aquifolium extract. The results of the MIC test are shown in 
Table 2 below.

 
Table 2. Measurement results of minimum inhibitory concentration (MIC) value of S. aquifolium extract against V. 

parahaemolyticus by UV-Vis spectrophotometer 
Concentration (%) Replication Absorbance Mean ± Standard Deviation 

I II I II 
     

20 240 240 1.631 1.647 1.639±0.011a 
40 240 240 1.191 1.522 1.356±0.234b 
60 240 240 1.525 1.544 1.534±0.013a 
80 240 240 1.021 1.006 1.013±0.010c 
100 240 240 0.85 0.772 0.811±0.055c 

Positive control 240 240 0.242 0.509 0.375±0.188d 
Negative control 240 240 1.719 1.641 1.680±0.055a 

The bolded value in the mean section is the MIC value in this study. Letters with different notations in the same column indicate 
significant differences between treatment groups (p≤0.05) based on the one way Anova followed by DUNCAN test results. 

  
 Based on Table 2 above, the highest absorbance 

value was found in the negative control at 1.680 ± 0.055 and 
the 20% concentration of S. aquifolium extract at 1.639 ± 
0.011. This indicates that the growth of V. parahemolyticus in 
these treatments is very high which is characterized by 
turbidity of the liquid media. Based on these data, it can be 
concluded that the MIC value of S. aquifolium extract is at a 
concentration of 100% with an absorbance value of 0.811 ± 
0.055 which is produced close to the absorbance value of the 
positive control of 0.375 ± 0.188. The amount of bacterial cell 
density can be measured by knowing the turbidity or turbidity 
of the culture, if the more turbid a culture medium, the higher 
the number of cells.  

 Based on the test results, it can be seen that the MIC 
of Sargassum auifollium extract against the growth of V. 
parahaemolyticus bacteria is 100% extract concentration, 
because this concentration is the lowest extract concentration 
that shows inhibition of V. parahemolyticus. This is in 
accordance with what Achwandi et al. (2015) stated that the 

MIC value is the minimum concentration of antimicrobial 
substances that can inhibit bacterial growth after the 
incubation process for 24 hours by looking at the level of 
turbidity in each treatment. MIC parameters are important for 
assessing new antimicrobial compounds, directing 
appropriate drug formulations, and designing successful 
treatment regimens, especially given the growing problem of 
antibiotic resistance (Chung et al., 2024), including in shrimp 
aquaculture businesses. 

4. Conclusion 
This study is the first report on the effectiveness of S. 

aquifolium extract to inhibit the growth of V. 
parahaemolyticus in vitro through measurement of inhibition 
and MIC value with the highest inhibition value at 100% 
concentration. This study also highlighted that Vibrio sp. 
isolates successfully isolated from the hepatopancreas of 
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vaname shrimp have similarities with V. parahaemolyticus 
based on molecular identification with the 16S sRNA marker 
gene. The antibacterial effect exerted by S. aquifolium extract 
suggests the presence of bioactive compounds, warranting 
further phytochemical analysis. Further research is 
recommended to assess the in vivo effectiveness of S. 
aquifolium extract in treating V. parahaemolyticus infections, 
focusing on dose optimization, long-term effects, and its 
potential as an immunostimulant in vaname shrimp. 
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