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Abstract

Postbiotics, the metabolic products of probiotics, are effective in modulating the immune system,
inhibiting infections, and reducing inflammation. Due to the high potential for antibiotic resistance and
excessive immune stimulation caused by probiotics, postbiotics are considered a suitable alternative with
similar benefits and fewer side effects. This study aimed to investigate the antimicrobial properties of
several postbiotic samples derived from Lactobacillus and Bacillus species against Staphylococcus
epidermidis and Staphylococcus aureus. Postbiotics prepared from Lactobacillus rhamnosus, Lactobacillus
plantarum, and Bacillus coagulans after 24 and 48 hours of incubation were used. The antimicrobial activity
of postbiotics from Group A (B. coagulans), Group B (a combination of L. rhamnosus and L. plantarum),
and Group C (a combination of all three species) was evaluated using agar disk diffusion and broth
microdilution methods, and the minimum inhibitory concentration (MIC) was determined. Statistical
analysis was performed using the Van der Waerden test in SPSS-27, and the inhibitory effect of all groups
was significant compared to the negative control (P < 0.001). Postbiotic Group B significantly inhibited the
growth of S. epidermidis and S. aureus, with mean inhibition zone diameters of 13 mm and 10 mm and
MICro values of 6.25% and 12.5%, respectively. Group C showed a mean inhibition zone of 9 mm and an
MICso of 25%. At 100% (v/v) concentration, the inhibitory effect of Group C (87.5% and 89.5%) on S.
epidermidis and S. aureus was higher than that of Group B (86.3% and 85.3%). These findings highlight
the antimicrobial potential of both combined and individual postbiotics and the superiority of combined
formulations, supporting the development of new antimicrobial agents with a reduced risk of antibiotic
resistance.

Keywords: Probiotic, Postbiotic, Staphylococcus aureus, Staphylococcus epidermidis
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