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1: Lactiplantibacillus plantarum

2: Enterococcus faecium
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Table 1: Results of one-way analysis of variance (ANOVA) for antioxidant properties of postbiotics
produced using ultrasound treatment at different times on the Supernatant surface.

P-value F-value Mean squares d.f Parameters
0.000™ 229.35 110.47 6 DPPH
0.000™ 3841.32 1049.05 6 ABTS
0.000" 288.11 548.31 6 MIC
0.000™ 251 1470.14 6 HRS

**: Indicates significance at the 1 percent level. *: Indicates significance at the 5 percent level. ns: Indicates no

significance.

Table 2: Results of one-way analysis of variance (ANOVA) for antioxidant properties of postbiotics
produced using ultrasound treatment at different times on the pellet surface.

P-value F-value Mean squares d.f Parameters
0.000™ 34.79 6.64 6 DPPH
0.000™ 702.59 405.12 6 ABTS
0.000™ 886.67 307.65 6 MIC
0.000™ 392.61 2244.34 6 HRS

**: Indicates significance at the 1 percent level. *: Indicates significance at the 5 percent level. ns: Indicates no

significance.
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Figure 1: Comparison of the average antioxidant properties of postbiotics produced using ultrasound
treatment at different times on the supernatant (A) and pellet (B) surfaces using the DPPH test. Data values
represent the mean + standard error. Different lower-case letters above the columns indicate statistically
significant differences between the treatments at a = 0.05 based on the Duncan test (n=3). 0-P: Pellet 0 min
(control), 5-P: Pellet 5 min, 15-P: Pellet 15 min, 20-P: Pellet 20 min, 25-P: Pellet 25 min, 30-P: Pellet 30 min
0-S: Supernatant 0 min (control), 5-S: Supernatant 5 min, 15-S: Supernatant 15 min, 20-S: Supernatant 20
min, 25-S: Supernatant 25 min, 30-S: Supernatant 30 min. The numbers above the columns indicate the

mean =+ standard error.
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Figure 2: Comparison of the average antioxidant properties of postbiotics produced using ultrasound
treatment at different times on the supernatant (A) and pellet (B) surfaces using the ABTS test. Data values
represent the mean + standard error. Different lower-case letters above the columns indicate statistically
significant differences between the treatments at a = 0.05 based on the Duncan test (n=3). 0-P: Pellet 0 min
(control), 5-P: Pellet 5 min, 15-P: Pellet 15 min, 20-P: Pellet 20 min, 25-P: Pellet 25 min, 30-P: Pellet 30 min
0-S: Supernatant 0 min (control), 5-S: Supernatant 5 min, 15-S: Supernatant 15 min, 20-S: Supernatant 20
min, 25-S: Supernatant 25 min, 30-S: Supernatant 30 min. The numbers above the columns indicate the

mean = standard error.
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Figure 3: Comparison of the average antioxidant properties of postbiotics produced using ultrasound
treatment at different times on the supernatant (A) and pellet (B) surfaces using the MIC test. Data values
represent the mean + standard error. Different lower-case letters above the columns indicate statistically
significant differences between the treatments at a = (0.05 based on Duncan test (n=3). 0-P: Pellet 0 min
(control), 5-P: Pellet 5 min, 15-P: Pellet 15 min, 20-P: Pellet 20 min, 25-P: Pellet 25 min, 30-P: Pellet 30 min
0-S: Supernatant 0 min (control), 5-S: Supernatant 5 min, 15-S: Supernatant 15 min, 20-S: Supernatant 20
min, 25-S: Supernatant 25 min, 30-S: Supernatant 30 min. The numbers above the columns indicate the

mean = standard error.
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Figure 4: Comparison of the average antioxidant properties of postbiotics produced using ultrasound
treatment at different times on the supernatant (A) and pellet (B) surfaces using the HRS test. Data values
represent the mean + standard error. Different lower-case letters above the columns indicate statistically
significant differences between the treatments at a = 0.05 based on Duncan test (n=3). 0-P: Pellet 0 min
(control), 5-P: Pellet 5 min, 15-P: Pellet 15 min, 20-P: Pellet 20 min, 25-P: Pellet 25 min, 30-P: Pellet 30 min
0-S: Supernatant 0 min (control), 5-S: Supernatant 5 min, 15-S: Supernatant 15 min, 20-S: Supernatant 20
min, 25-S: Supernatant 25 min, 30-S: Supernatant 30 min. The numbers above the columns indicate the
mean + standard error.
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Table 3: T-test results of comparison antioxidant properties of postbiotics in the two pellet and
supernatant groups

P-value t-value d.f Method
0.000™ -46.06 40 DPPH
0.763™ -0.30 40 ABTS
0.014" -3.18 40 MIC
0.003™ -5.36 40 HRS

**: Indicates significance at the 1 percent level. *: Indicates significance at the 5 percent level. ns: Indicates no
significance.
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Figure 5: Comparison of the average antioxidant properties of postbiotics produced at the pellet and
supernatant levels by different methods using the t-test. The numbers above the columns indicate the
mean =+ standard error.
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Accumulating studies have highlighted the great potential of postbiotics in
protecting host health. Compared with traditional functional foods,
postbiotics have the advantages of high physiological activity, long shelf life,
easy absorption, etc. In this study, the effects of ultrasound treatment on the
antioxidant activity of postbiotics derived from Enterococcus faecium
bacteria were evaluated. This bacterium is alpha-hemolytic or non-hemolytic
and is a symbiont of the human intestine. The microorganism was subjected
to 6 different ultrasonic treatments (5, 10, 15, 20, 25, and 30 minutes). ABTS,
DPPH, MIC and HRS tests were performed to investigate antioxidant
activity at the pellet and supernatant levels. The results of one-way analysis
of variance showed that the effect of ultrasound on the antioxidant properties
of postbiotics was significant at different times at the pellet and supernatant
levels. postbiotics exhibited higher antioxidant activity at the supernatant
level with DPPH at 20 min, ABTS control and MIC at 20 min and HRS
control. At the pellet level, higher antioxidant activity was observed with
DPPH control, ABTS control and MIC at 20 min, as well as HRS at 30 min.
In addition, samples treated for 5 minutes demonstrated the lowest
antioxidant activity (0 to 36 percent) across all experiments at both pellet and
supernatant levels, with the exception of the MIC control experiment (0
percent). The antioxidant property of postbiotics extracted at the supernatant
level was higher than the pellet in all experiments except for ABTS. We
suggest that postbiotics extracted from E. faecium be used as antioxidants in
the food and pharmaceutical industries.
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