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Abstract: Edwardsiella tarda is a type of gram-negative intracellular pathogen that can cause 
mass demise in fish farming. The development of edwarsiellosis due to E.tarda infection 
causes significant economic losses for cultivators. Aloe vera is a perennial succulent plant 
like a cactus, drought withstand, and belongs to the Liliaceae family, of which there are more 
than 360 known species (Wijaya and Masfufatun, 2022). Aloe vera is one of the plants known 
to contain active ingredients that can inhibit the growth of bacteria. The results of 
phytochemical analysis of a crude extract of Aloe vera showed the presence of active 
compounds, specifically flavonoids, tannins, triterpenoids, and saponins. MIC analysis 
showed that the lowest absorbance value of Aloe vera was obtained at a concentration of 50 
mg/L with a value of 0.316, indicating a decrease at each concentration. The concentration 
of 50 mg/L is close to the positive control which indicates that at a concentration of 50 
mg/L, it can be the reference for the lowest concentration in determining the dose of Aloe 
vera extract which is known that the presence of antibacterial compounds in Aloe vera extract 
can inhibit the growth of E.tarda bacteria. The inhibition zone test was carried out with 
graded concentrations of 50 mg/L, 100 mg/L, 150 mg/L, 200 mg/L and 250 mg/L with an 
observation time of 24 hours post-incubation and 48 hours post-incubation. Inhibition zone 
analysis with the highest diameter was at 200 mg/L. SEM analysis by distributing a crude 
extract of Aloe vera affected E.tarda bacteria specifically, lysis occurring in bacterial cells. 
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Introduction  
 

One of the factors causing a decrease in fish 
production is a bacterial infection. Edwardsiella tarda is a 
bacterium that causes edwardsiellosis. Edwardsiellosis 
can inflict mass fatality and is reported as a severe 
disease attack for freshwater fish species reported as a 
severe disease attack for freshwater fish species 
(Abraham et al., 2015). Edwardsiella tarda is a common 
fish pathogen, causing septicemic diseases and 
formidable economic losses in freshwater fish farming 
(Algammal et al., 2022). 

Fish infected with edwardsiellosis will show 
clinical symptoms such as pale skin color, produce 

excess mucus, and wounds, when scratched, it will emit 
stink, and inflammation occurs from the anus to the 
base of the tail (Ali et al., 2014). 

In general, the treatment of E.tarda bacterial 
infection uses antibiotics. However, the continuous use 
of antibiotics can cause resistance to microorganisms. 
Thus, the use of antibiotics for treatment is currently not 
recommended. Several chemicals and antibiotics widely 
used are tetracycline, chloramphenicol, formalin, 
methylene blue and gentian violet (Atma, 2019). 

The efforts to reduce the use of antibiotics 
regularly, it is necessary to use natural ingredients at 
this time. Natural ingredients are known to have active 
compounds that can be used as antibacterials. One of the 
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plants that have an active ingredient is Aloe vera. Aloe 
vera is a succulent perennial plant like cactus, drought-
resistant, and belongs to the Liliaceae family that there are 
more than 360 known species (Wijaya & Masfufatun, 
2022). 

The Aloe vera plant has long been used as a natural 
medicinal plant packaged as herbal powder. Aloe vera 
contains active compounds such as flavonoids, 
saponins, tannins, and flavonoids, which inhibit 
bacterial growth. Aloe vera has various therapeutic 
characteristics such as antivirus, antioxidant, anti-
allergic, anti-inflammatory, anti-cancer, antibacterial, 
and immunostimulating (Bendjedid et al., 2021). 

Based on this description, this study aimed to 
examine and study the antibacterial compounds of aloe 
vera extract against bacterial infections Edwardsiella 
tarda. 
  

Method  
 
Location and Time of Research 

This research was conducted in November 2021-
Mei 2022 in the laboratory of fish parasites and diseases 
(Faculty of Fisheries and Marine Sciences Brawijaya 
University), fish reproduction laboratory (Faculty of 
Fisheries and Marine Sciences Brawijaya University), 
Materia Medica Batu, Batu City, East Java.  
 
Production of Aloe vera Extract 

Aloe vera samples were extracted by the maceration 
method. 100 g of Aloe vera powder soaked in 400 ml 
ethanol for 48 hours. The samples that have been 
macerated and then filtered using Whatman paper no. 
42. Then, the filtered sample is put into the rotary vacuum 
evaporator to form a  paste. 

 
E.tarda bacterial preparation 

The bacteria used were obtained from the parasite 
and fish disease laboratory, Faculty of Fisheries and 
Marine Sciences, Brawijaya University. The bacteria 
were stored in Trypticase Soy Broth (TSB) media at -30℃. 
 
MIC test (Minimum Inhibitory Concentrantion) 

On the MIC Test, the first thing to do is prepare a 
Sterile test tube. The test tube was filled with 4.5 ml of 
sterile TSB media. Then 0.5 ml of A.vera extract was 
added to a test tube containing TSB at a specific 
concentration. Test tubes 1 to 5 were filled with aloe vera 
extract A.vera with concentrations of 50, 100, 150, 200 
and 250 ppm. The 6th and 7th tubes were filled with two 
controls, the negative control and the positive control. 
The positive control was given 50 ppm of synthetic 
antibacterial  (Chloramphenicol) with a volume of 0.5 ml 
while the negative control was without treatment. Then, 
each tube was given 0.1 ml of bacterial isolate (107 

CFU/ml) and incubated at 320C for 24 hours. Next, the 
turbidity level of the test medium was examined and its 
absorbance was measured with a spectrophotometer 
(wavelength of 600 nm). The MIC test can also be seen 
for turbidity in the TSB media, which has been added to 
the extract, planted with bacteria, incubated for 24 
hours, and then compared with the control. 

 
Zone of Inhibition Test  

The procedure for this inhibition zone test refers to 
the research by Maftuch et al. (2018), the procedure for 
the disc test is as follows: (1) Trypticase Soy Agar (TSA) 
media is prepared and then poured into a petri dish and 
then waited for it to solidify. (2) Sterile paper discs were 
soaked with A.vera extract with various treatment doses. 
(3) Treatment dose is determined based on the MIC test 
results that were done beforehand. (4) Bacteria with a 
density of 107 were taken using a micropipette as much 
as 0.1 ml and spread over the entire surface of the TSA 
media using a triangle. (5) The disc paper was soaked for 
10-15 minutes, then the disc paper was carefully taken 
and placed into the TSA media. (6) Next, the media was 
incubated at 32oC for 18-24 hours. The media was 
observed by measuring the diameter of the clear zone 
formed around the disc paper using a vernier caliper. 
 
SEM Test(Scanning Electron Microscope) 

E.tarda preparations were carried out with two 
treatments. The first treatment of E.tarda was normal, 
and the second treatment of E.tarda bacteria was given 
A.vera extract at a dose of 250 ppm. Then, the two 
preparations are ready to be observed using SEM 
(Scanning Electron       Microscope). 
 
Data Analysis 

The data obtained were analyzed statistically with 
data using a completely randomized design (CRD). Data 
were processed and analyzed using the (SPSS) 25.0 for 
Windows software application. The analysis method for 
damage to E. tarda bacteria can be done by comparing 
photos of SEM observations between normal 
preparation conditions and bacteria treated with Aloe 
vera extract and then looking at the damage to the 
bacterial cell wall. 
 
Result and Discussion 
 
Content of Active Compounds in Aloe vera Extract 

Based on the phytochemical screening, the results 
of Aloe vera extraction using 96% ethanol solvent 
contained several compounds, including flavonoids, 
alkaloids, tannins/phenols, triterpenoids and saponins 
can be seen in Table 1. 
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Table 1. Content of active compound in Aloe vera 
Identification of  
compound 

Characteristics 
 

Result 

Flavonoid Orange, Brick red, 
Pink, Crimson 

(+) Positive 

Alkanoid 
Meyer 
Dragendrof 
Bouchardat 

White precipitate 
Orange precipitate 
Brown precipitate 

(-) Negative 
(-) Negative 
(+) Positive 

Tanin/Fenol Blackish brown, 
blue-black 

(+) Positive 

Terpenoid 
Steroid 
Triterpenoid 

Bluish-green 
Green Orange 
Orange brown 

(-) Negative 
(+) Positive 

Saponin Permanent foam (+) Positive 

Note: (+) There are chemical ingredients, (-) No chemical 
ingredients. 

 
Saponins, tannins, and flavonoids are active 

compounds that can be used as antibacterials and these 
compounds are present in the aloe vera plant. Based on 
the results of the phytochemical test, the antibacterial 
compounds are flavonoids, saponins, and tannins. 
positive (+) contained in the crude extract of Aloe vera. 
Kristianingsih et al. (2021) with the result of a 
phytochemical screening test showing that Aloe vera 
extract contains saponins, tannins, and flavonoids. 
Another study by Royani et al. (2022), that as an 
antibacterial plant, A.vera contains active substances 
such as saponins, tannins, and flavonoids. 
Phytochemical screening of Aloe vera extract using 96% 
ethanol solvent also showed that the sample contained 
active compounds, namely phenolic compounds, 
flavonoids, tannins, and saponins, and was negative for 
alkaloid compounds (Yasir et al., 2021).  

Aloe vera ethanol extract contains active 
substances that have been identified as antibacterial 
compounds which are a class of phenolic compounds, so 
the mechanism of action of Aloe vera extract as an 
antibacterial is by inhibiting bacterial growth. Active 
compounds enter the bacterial cell through the cell wall 
and cytoplasmic membrane. These active compounds 
cause denaturation of the proteins making up the 
bacterial protoplasm, so metabolism becomes inactive 
and bacterial growth is inhibited (Sari et al., 2018). 

One active compound that plays a role based on the 
results of phytochemicals is saponin. Saponin by their 
mechanism of action can reduce the surface tension of 
the cell wall and then damage the permeability of the 
membrane, this is because the surface of the active 
substance of saponins is similar to that of detergents so 
that saponins bind to the cytoplasmic membrane by 
diffusing through the outer membrane and vulnerable 
cell walls which can then reduce and disrupt the stability 
of the cell membrane (Wijaya and Masfufatun, 2022). 
 

The Ability of Aloe vera Extract to Inhibit the Growth of 
E.tarda Bacteria 
 

1). Minimun Inhibitory Concentration  
The result of MIC test (Minimum Inhibitory 

Concentration) measured by the absorbance value 
indicates Aloe vera extract's ability to inhibit the growth 
of E.tarda bacteria. The results of measuring the 
absorbance value can be seen in Table 2. 
 
Table 2. The result of MIC test 
Concentration Absorbance Value 

Kontrol (-) 0.819 
50 mg/L 0.316 
100 mg/L 0.402 
150 mg/L 0.369 
200 mg/L 0.477 
250 mg/L 0.412 
Kontrol (+) 0.121 

Note: Positive control (K+) using clorampenicol 5 ppm, 
Negative control (K-) without giving extracts. 

 
The lowest absorbance value of Aloe vera was 

obtained at a concentration of 50 mg/L with a value of 
0.316, indicating a decrease at each concentration. The 
concentration of 50 mg/L is close to the positive control, 
indicating that the concentration of 50 mg/L can be the 
reference for the lowest concentration in determining the 
dosage of Aloe vera extract. This can show that the 
presence of antibacterial compounds in aloe vera extract 
can inhibit the growth of E.tarda bacteria. The results of 
research by Royani et al. (2022) MIC testing to inhibit 
P.aeruginosa bacteria at the lowest concentration of 250 
mg/L Aloe vera extract could inhibit the growth of 
P.aeruginosa bacteria. The MIC test is affected by the 
turbidity level of the extract used. After 24 hours of 
incubation, the clarity level in the medium was 
challenging to distinguish. This is because the 
concentration of the extract used results in the medium 
looking cloudy (Wardani et al., 2019).  

Aloe vera extract at a dose of 50 mg/L is the minimum 
dose reference for disc dosing. The Minimum Inhibitory 
Concentration (MIC) test is used as a reference to 
determine the minimum concentration of antimicrobials 
that can inhibit microorganisms after 18 to 24 hours after 
the incubation period (Azaldin et al., 2020). 
 
2). Inhibition Zone Test  

The result of precise zone measurements are 
presented in Table 3. The inhibition zone test (cakram) 
was carried out to see the value of the clear zone formed 
around the disc paper. The clear zone formed shows the 
ability of Aloe vera extract to inhibit the growth of 
E.tarda bacteria. The disc test was carried out with 
graded concentrations of 50 mg/L, 100 mg/L, 150 
mg/L, 200 mg/L and 250 mg/L with an observation 
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time of 24 hours post- incubation and 48 hours post-
incubation. 
 
Table 3. The result of the inhibition zone test  

Concentrati
on 
Mg/L 

Average Cleare Zone 
Diameter 

(mm) 

Clear Zone 
Classification 

24 Jam 48 Jam  

50 4.91± 0,28a 5.31± 0,17a Medium 
100 5.40± 0,11b 5.62± 0,18b Strong 
150 5.98± 0,25c 5.99± 0,29c Strong 
200 6.01± 0,18d 4.89± 0,44d Strong 
250 5.84± 0,47e 5.04± 0,60e Strong 
K (-) 0.00± 0,00f 0.00± 0,00f Weak 
K (+) 12.49± 0,97g 12.49± 0,97g Very Strong 

Note: Inhibition zone classification, weak 1-3 mm, 
moderate 3-5 mm, strong 5-7 mm, and very strong>7 
 

Measurement of the diameter of the inhibition zone 
at each dose treatment with 24-hour intervals showed 
that the administration of extract doses could have an 
effect, namely increasing the diameter of the inhibition 
zone. The result of 50 mg/L is included in the moderate 
category, which is 4.91 mm. Extract concentrations of 
100, 150, 200, and 250 mg/L are included in the 5.84 mm. 
Several factors affect the size of the inhibition zone 
formed, namely growth sensitivity, environmental pH, 
media components, incubation temperature, reactions 
between active ingredients, inoculum size, and metabolic 
activity of microorganisms (Mulqi et al., 2022). 

In E.tarda bacterial infection, aloe vera extract can 
also inhibit the growth of fungi. Administration of aloe 
vera leaf extracts significantly affected the diameter of 
the inhibition zone on the growth of C. Albicans in vitro 
(Huslina, 2017). 

It can be seen from the results of this study that the 
higher the concentration value used, the larger the 
diameter of the inhibition zone formed. Huslina (2017) 
also reported that the greater the aloe vera leaf extract 
concentration, the greater the growth inhibition zone. C. 
albicans formed. Another study was also reported by 
Dewi and Marniza (2019) that the higher the 
concentration of aloe vera gel, the larger the diameter of 
the inhibition zone formed in S.aureus. The difference 
in the diameter of the inhibition zone at each 
concentration is due to the difference in the active 
substance contained therein, so the inhibition zone 
formed will differ at each concentration. 
 
3). SEM (Scanning Electron Microscope) 

The results of the SEM (Scanning Electron 
Microscope) test showed an antibacterial effect of aloe 
vera extract on Etarda bacteria, as seen from changes in 
the structure of the bacteria. Changes in the structure of 
Etarda bacteria can be seen in Figure 1. 

 

 
Figure 1. Edwardsiella tarda morphology; (A) Without Giving 

Extract (B) Giving Aloe Vera Extract 

 
The content of active compounds in the form of 

flavonoids, tannins, alkaloids, and saponins in aloe vera 
extract affects changes in the structure of E.tarda bacteria 
as seen from E.tarda bacteria which experience lysis and 
shrinkage and the morphology of bacteria which 
becomes uneven after being given Aloe vera extract. 
The content present in aloe vera has the potential to 
inhibit bacterial growth by reducing the AB stress from 
the surface of the cell wall and damaging membrane 
permeability resulting in leakage of enzymes and 
proteins within the cell. This is in line with the research 
of Wijaya dan Masfufatun (2022) that the ingredients 
contained in Aloe vera extract have significant potential 
to inhibit the growth of microorganisms. The 
mechanism of Aloe vera in inhibiting bacterial growth 
is by reducing the cell wall's surface tension and 
damaging the membrane's permeability, resulting in 
leakage of enzymes and proteins within the cell. 

Active compounds that successfully play a role in 
inhibiting bacterial growth show morphological 
characteristics. When a bacterial cell undergoes lysis, it 
will appear to shrink, the bacterial cell wall is porous, 
and then the cell wall dies. The cell wall undergoing lysis 
will secrete fluid, which shrinks the bacterial cell wall 
(Hariati et al., 2018).  
 

Conclusion  

 
Based on the phytochemical tests, it can be 

concluded that Aloe vera extract contains active 
compounds which are flavonoids, triterpenoids, tannins, 
and saponins. Based on the results of the MIC test, Disc 
test, and SEM test, it can be concluded that Aloe vera 
extract can inhibit the growth of E.tarda bacteria. 
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