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Abstract. Aeromonas sp. and Klebsiella sp. were two active endophytic microbe 
isolated from Euchema cottoni in North Galesong Sea, Takalar district using agar 
nutrient medium. These isolates then purified by the strike plate on Klinger Iron 
Agar medium. Fermentation process was carried out using yeast malt broth 
medium to provide the active compound. The fermented product were supernatant 
and pellets. The antimicrobial activity was measeured using agar diffusion 
method. The result show that supernatan which only gave activity to 
Staphylococcus aureus and Escherichia coli is Aeromonos sp.  

Keywords: Aeromonas sp., Antibiotic, Endophytic bacteria, Klebsiella sp., 
Seaweed. 

1   Introduction 

Endophytes, microbes which perform ecological function in a plant, complete their life cycle 
and limit pathogen damage within host plant tissue. Plant-specific or complex interaction with 
endophytic microbes involves virtually the entire spectrum of mutualistic association, in which 
plant releases an array of chemical cues as nutrient source for microbe, while microbes 
transform bioactive compound to promote their host-plant growth and development [1][2][3][4]. 

Metabolic products, antibiotics, are typically excreted by microbes at limited level that 
inhibit or kill other microbes. Several genera of Pseudomonas viridiflava, Taxomyces 

andreanae, Streptomyces sp., Muscodor sp., Aspergillus niger, Artemisia annua, 
Neurospora sp., and Pestalotiopsis sp. are well-known endophytic microbes that produce 
secondary metabolites as antiinsects [5][6], anticancer and antitumour [7][8][9], antifungal 
[10][9], antiinflammatory [11], antidiabetic [12], antiviral [13], antihelminthic [14], and 
antimalarial [15][16]. These can be explored prospectively as certain remedies for particular 
diseases. 

Eucheuma cottonii is a widely seaweed cultivated by farmers in North Galesong sea, a sub-
district in Takalar district, South Sulawesi. Seaweed becomes a mainstay commodity of Takalar 
regency, which provides 36.5% of national production, as the third largest national contribution 
in Indonesia [17][18]. This high production provides an engagement in bioprospecting that 
endophytic microbes have potential sources of natural product in holding for novel antibiotic 
discovery. Thus, the synergistic effect against resistant microbe leads to new choices for the 
treatment of certain diseases. A need for intense and prolonged use of antibiotics in  Indonesia, 
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the discovery and development of new antibiotics remain to address the one important target 
that ensures new resource for drug discovery. 

Based on its potential, it is necessary to evaluate antibiotic activity of endophytic microbes 
isolated from Eucheuma cottonii, especially in North Galesong Sea.  

2   Material and  Methods 

2.1  Pure culture fermentation of endophytic microbe 

Pure culture colonies from previous studies (code A1 and A2, not discussed in this study) 
were taken 1 ose, inoculated in nutrient agar, then incubated at 37°C 24 hours, while on potato 
dextrose agar, it’s incubated at 28ºC for 5 days. The suspension was carried out with 2 ml 0.9% 
NaCl and inoculated in 10 ml of yeast malt broth liquid. 2 ml inoculum was pipetted and put in 
containing 10 ml of YM-Broth, incubated at 28ºC for 24 hours, and shaken at 200 rpm. 
 

2.2   Cell reculture and antibiotic activity test 

Staphylococcus aureus and Escherichia coli (experimental strains) were taken 1 ose and 
then inoculated on natrium agar, then incubated at 37°C 24 hours. Microbial suspension was put 
1ml into nutrient agar and potato dextrose agar, homogenized and then left 15 min to half 
solidify. the soaked paper disc is laid with aseptic fermented filtrate, incubated on nutrient agar 
at 37°C 24 hours, while 28ºC for 5 days on potato dextrose agar. The inhibitation zone is seen 
as a clear zone around the disk containing the results of fermentate. The diameter of the clear 
zone formed was measured and recorded as an active isolate. 
 

2.3  Biochemical activity test 

2.3.1 Kligers Iron Agar test. Isolate was taken 1 ose, streak to the surface of the agar slant, 
then incubated at 37°C 24 hours.  

2.3.2 Motility test. Isolates were taken 1 ose, inoculated vertically until mid-medium, then 
incubated at 37°C 24 hours.  

2.3.3  Indol test. Isolates were taken 1 ose, inoculated into medium then homogenized. After 
incubation at 37°C 24 hours, Ehrlich reagents were added in one drop to the tube. 

2.3.4  Methyl red test. Isolates were taken 1 ose, inoculated into medium, homogenized, 
then incubated at 37°C 24 hours, one drop of methyl red indicator were added to the 
tube. 

2.3.5  Voges-Proskauer test. Isolates were taken 1 ose, inoculated into medium, 
homogenized, incubated at 37°C 24 hours, then α-naphthol and KOH were added to 
the tube. 

2.3.6 Citrate test. Isolates were taken 1 ose, streak to the agar slant for citrate test, then 
incubated at 37°C 24 hours 

2.3.7 Urea test. Isolates were taken 1 ose, streak to the agar slant for urea test, then 
incubated at 37°C 24 hours 

2.3.8 Carbohydrate test. This test used several medium: glucose, lactose, sucrose, maltose, 
mannitol and malonate. Isolates were inoculated to each medium, homogenized, then 
incubated at 37°C 24 hours. 

2.3.9 Lysine test. Isolates were taken 1 ose, inoculated into lysine medium, homogenized, 
then incubated at 37°C 24 hours 



 
 
 
 

2.3.10 Catalase test. Isolates were taken 1 ose and put on clean glass object, then added with 
3% H2O2 reagent to characterize the bubble formation 

 

3   Results and Discussion 

Pure isolates are fermented using yeast malt broth for 24 hours while being shaken with a 
shaker incubator at 200 rpm, thus separating into two parts. Yeast malt broth is a liquid medium 
containing yeast extract as a protein source, maltose and dextrose as a carbon source and peptone 
as an amino acids source, which are needed by bacteria for growth, cell synthesis, energy 
requirements in metabolism and movement. Physiological salt solution (0.9% NaCl) maintains 
the osmotic balance and protect the cell wall of bacteria from such osmotic rupture and 
contraction as ideal ionic strength [19][20]. Shaking process at 200 rpm for 24 hours maintain 
the microbe life by producing the secondary metabolites as an early stage of growth that may 
coordinate competitive microbe repression. The antimicrobial substance active against 
competitive bacteria was called antibiotics, as signaling agents instead of weapons. For this 
study, antibiotic activity test was conducted to explore the potential of secondary metabolism 
result in endophytic microbe isolated from E. cottonii.  

Antimicrobial activity was carried out using Staphylococcus aureus representing gram-
positive bacteria and Escherichia coli as gram-negative bacteria. Selection of both experimental 
strains due to their pathogenicity through invasiveness, toxins, and antibiotic resistance. S. 

aureus is opportunistic pathogens colonized skin and membranes, then cause a wide range of 
diseases, including abscesses, pneumonia, meningitis, urinary tract infections, and food 
poisoning, whereas E. coli are the main cause of chronic diarrhea. Isolates that showed activity 
against microbial were A1, Aeromonas sp., while A2 isolates produced were Kleibsella sp. 

 

 

Fig 1. Inhibition zone of isolate A1 

Antibiotic activity was carried out by diffusion agar using nutrient agar. Inhibitory zones 
formed around the paper disk shows that secondary metabolites of isolate A1 have an inhibitory 
effect on S. aureus and E. coli. After incubation in day 1 for 24 hours (figure 1), isolate A1 gave 
inhibition to S. aureus with 0.69 cm (average), compared to E. coli with 0.68 cm (average). On 
the second day with incubation period of 48 hours, the diameter of the inhibitory zone was 
reduced as seen from the clear zone around the paper disk, in S. aureus showed 0.64 cm 
(average), while in E. coli was 0.53 cm (average). The third day of 3 x 24 hours incubation, 
isolates did not inhibit at all, hence there was no clear area around the paper disk as seen in the 
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S. aureus test with 0.22 cm (average) while in E. coli, the inhibition decreases in 0.12 mm 
(average). Comparison of inhibition zones from the first to the third day has decreased due to 
optimum point during the incubation period of 24 hours. Cell development was increasing day 
by day until nutrients depletion in medium, thus bacteria have low ability to inhibit microbes 
around. 
 

Table 1. Biochemical activity test of endopyhtic microbe 

Biochemical activity test A1 A2 

KIA AL/A -/- A/A +/- 

Motility 
Indol 

Ornitri 

- 
- 
- 

+ 
- 
- 

Urea - + 

Citrate - + 

MR 
VP 

- 
- 

V 
- 

Glucose + + 

Lactose + + 

Sucrose + + 

Maltosa + + 

Manitol + + 

Malonat - + 

LIA - - 

3S v - 

O 
F 

- 
- 

- 
- 

PAD - - 

Catalase + + 

 

KIA test provides  that isolate A1 are able to ferment glucose while A2 ferment lactose and 
sucrose. Isolates showed negative results marked by no black formation around the inoculation 
area. The black does not form due to the absence of H2S gas. Motility test showed a positive 
isolate A2 characterized by spread growth, indicating isolate were motile, while isolate A1 were 
negative. Urea test showed that the positive A2 isolate was marked by a change in color from 
red-orange to red-purple, indicating the occurrence of urea hydrolysis. The citrate test showed 
isolate A1 was negative, whereas in positive A2 isolate with a marked change in green to blue. 
Microbes were able to use citrate as the only carbon source. MR and VP test for all isolates 
showed negative results. This test shows whether glucose can be converted to acetone, hence 
the medium added with alpha-naphthol and KOH reagent, will produce red, the bacteria 
succesfully produce acetone. 

Carbohydrate fermentation test provided positive result of isolate A1 and A2 with gas 
formation in the durham tube. LIA test is decarboxylase of carboxyl groups from organic 
molecule where lysine is an amino acid. The acid was produced in the glucose fermentation 
which reduces the pH of the media. The role of the lysine decarboxylation reactions would 
favour the amino formation by acid neutralizing, seen in color changes from yellow to purple. 



 
 
 
 

All isolates showed negative result of this test. PAD test also showed negative result of both 
isolates. After several biochemical tests, it was known that endophytic microbes that could 
produce antibiotics from E. cottonii were Aeromonas sp. by showing inhibitory zones in their 
antibiotic activity tests. 

4   Conclusion 

Endophytic microbes from marine algae Eucheuma cottonii found in North Galesong Sea 
produce one isolate, Aeromonas sp. 
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