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The antimicrobial activity of Bacillus amyloliquefaciens JFP-02 against nine fish pathogenic bacteria
isolated from olive flounder aquaculture farms on Jeju Island was assessed under various medium
compositions, pH levels, and incubation temperatures. The fish pathogenic bacteria isolated were
Flexibacter maritimus, Staphylococcus caprae, Edwardsiella tarda, Streptococcus parauberis, Photo-
bacterium damselae, Vibrio harveyi, Vibrio campbellii, Vibrio alginolyticus, and Vibrio anguillarum.
The antibiotic susceptibility testing results for the fish pathogenic bacteria indicated the highest sensi-
tivity to florfenicol, followed by gentamycin and neomycin. The bacteria exhibited the greatest resist-
ance to penicillin, with amoxicillin and erythromycin showing the next highest levels of resistance.
B. amyloliquefaciens JFP-02 exhibited the highest growth activity at pH 9, while the greatest anti-
microbial activity was observed at pH 6. Likewise, although the highest growth occurred at 30°C,
the most significant antimicrobial effect was observed at 20°C. Among the various medium compo-
nents, the antimicrobial activity of B. amyloliquefaciens JFP-02 was highest when dextrin was used
as the carbon source, leading to the greatest growth and antimicrobial activity. Additionally, among
the nitrogen sources, the addition of yeast extract resulted in the highest growth and antimicrobial
activity. For inorganic salts, although the highest growth activity was observed with MgSO4-7H>O
and FeSO4-7H,0, the greatest antimicrobial effect was observed with KH,PO,.
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Table 1. Type of antibiotics and sensitivity ranges for identifying antibiotic resistant fish pathogenic bacteria

Diameter of inhibition zone (mm)

Antibiotics Concentrations (ug) - — —
Resistant Weakly sensitive Sensitive

Amoxycillin (AML) 10 <13 14-17 >18
Gentamicin (GN) 10 <12 13-14 >15
Erythromycin (EM) 15 <13 14-22 >23
Florfenicol (FFL) 30 <12 13-17 >18
Neomycin (NEO) 10 <12 13-16 >17
Oxytetracycline (OTC) 30 <14 15-18 >19
Penicillin (PE) 10 unit <19 20-27 >28
Tetracycline (TC) 30 <14 15-18 >19
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Table 2. Antibiotics susceptibility testing of fish pathogenic
bacteria isolated from Jeju island olive flounder
aquaculture farm (Inhibition zone (mm))

1 2 3 4 5 6 7 8 9

AML 30 19 34 19 0 11 0 10 0
GN 35 21 14 23 14 11 13 23 12
EM 41 0 27 0 16 11 13 23 12
FFL 39 28 27 28 24 20 40 34 26

NEO 26 25 13 23 14 11 12 17 19
orc 10 9 29 32 10 18 21 22 25
PE 31 9 40 17 0 19 0 0 0
TC 17 11 25 34 9 0 27 32 25

1, Flexibacterium maritimus; 2, Edwardsiella tarda; 3, Strep-
tococcus parauberis; 4, Staphylococcus caprae; 5, Photobacte-
rium damselae; 6, Vibrio campbellii; 7, Vibrio alginolyticus;
8, Vibrio anguillarum; 9, Vibrio harveyi.
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Fig. 1. Antibacterial efficacy of Bacillus amyloliquefaciens JFP-02 against fish pathogenic bacteria under varying pH conditions.
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Fig. 2. Antibacterial efficacy of Bacillus amyloliquefaciens JFP-02 against fish pathogenic bacteria under varying temperature
conditions.

Table 3. Growth activity of Bacillus amyloliquefaciens JFP-02 under various culture conditions

pH 4 5 6 7 8 9
Growth (Asso) 0.117 0.113 0.067 0.195 0.025 0.545
Temperature 10C 20C 30C 40C 50C
Growth (Asso) 0.0746 0.902 1.518 1.262 1.139
Carbon sources Dextrin Saccharose Sorbitol
Growth (Asso) 0.282 0.341 0.224

Nitrogen sources Malt extract Peptone Yeast extract
Growth (Asso) 0.046 0.163 0.330
Inorganic salts KH,PO4 MgSO4- 7H,O FeSO4- 7H,O
Growth (Asso) 0.211 0.377 0.155
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Fig. 3 Antibacterial efficacy of Bacillus amyloliquefaciens JFP-02 against fish pathogenic bacteria based on medium compositions.
(A) Carbon sources, (B) nitrogen sources, (C) inorganic salts.
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