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Vinegar is a valuable food additive and preservative effective against food spoilage. 
Acetobacters are the most important bacteria in vinegar with significant worldwide importance 
in the vinegar production industry. Therefore, many studies have been done on these bacteria.  
This study aimed to isolate and identify acetic acid bacteria from vinegar by common bacterial 
culture methods and sequencing of the 16S rRNA gene. To isolate Acetobacter from vinegar, 
13 samples of different types of vinegar (made from grape, apple, and berry) were collected 
from various parts of Isfahan and transferred to the laboratory. The samples were cultured on 
specific media and identified using macroscopic and microscopic observations, and PCR through 
16S rRNA gene sequencing. Among the investigated samples, 3 Acetobacter samples 
were isolated. After performing PCR and comparing the sequence of the PCR product of all 
three 16S rDNA genes of bacteria with the data available in the NCBI gene bank, 99% similarity 
with Acetobacter pasteurianus was shown. By isolating Acetobacter from different types of 
vinegar, it is possible to investigate their ability to grow at high temperatures and with varying 
amounts of acetic acid and ethanol at various temperatures for the industrial applications of these 
bacteria. 
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Abstract 

Antibiotic resistance continues to rise due to frequent and often indiscriminate use of antimicrobial 
agents. This escalating challenge has intensified the need to discover new, safer, and more effective 
antibiotics. Marine ecosystems and their organisms represent a rich source of bioactive compounds 
and have recently attracted significant research attention. The mucous layer covering fish skin 
contains numerous antimicrobial components that serve as the first line of defense against invading 
pathogens. This study investigated the biological effects of epidermal mucus from Persian Gulf 
catfish (Arius dussumieri). Catfish were collected from the coastal waters Bushehr, and their 
epidermal mucus bacterial was extracted. Bacterial susceptibility testing was performed using the 
disk diffusion method against various clinical and standard bacterial strains. The proteolytic and 
hemolytic activities of the epidermal mucus were also examined evaluated. The proteolytic and 
hemolytic activities of the epidermal mucus were also examined. The results demonstrated that 
among Gram-positive bacteria, only Staphylococcus aureus ATCC 6539 showed an inhibition 
zone in response to the catfish mucus. Among Gram-negative bacteria, inhibition zones were 
observed only for Serratia marcescens, Vibrio cholerae, and Salmonella spp. Furthermore, 
bacteria exposed to the catfish mucus demonstrated reduced capacity for weak biofilm formation. 
No proteolytic or hemolytic activity in was detected in the epidermal mucus. These findings 
indicate that catfish mucus can inhibit the growth of certain bacteria and reduce their biofilm 
formation capacity. Its combination with industrial antibiotics may enhance antimicrobial efficacy. 
Evaluation of this compound against pathogenic bacterial and fungal strains in aquatic organisms 
is recommended, and it may serve as a promising source of natural antimicrobial compounds for 
further investigation. 
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Figure 3- Proteolytic activity of catfish epidermal mucus.

Figure 4. Hemolytic activity of catfish epidermal 

mucus Red box: Negative control, Black box: Test 

sample, Purple box: Positive control.
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