Supplementary Information (Sl) for Food & Function.
This journal is © The Royal Society of Chemistry 2025

Supplementary material

Supplementary methods

1.1 Determination of gastric acid and bile salt tolerance

Weissella confusa FNO15, Lacicaseibacillus paracasei FNO16, Lactiplantibacillus plantarum
FNO029 and Lacticaseibacillus rhamnosus GG was cultured in MRS broth to reach the exponential
phase of growth. The culture was transferred to MRS broth at a ratio of 10% and incubated at
37°C for 24 hours. The cells were harvested by centrifugation at 15,000g. The bacterial pellet was
then resuspended in PBS to a concentration of 10° CFU/mL.

The strain's tolerance to gastric acid (pH=2.0) and bile salt (0.3%) was determined with
reference to the method of Nagpal et al.! Sterile PBS 900 pL with pH 3.0 (experimental) and 7.0
(control) were prepared respectively, and bacterial solution 100 uL (10° CFU/mL) washed with
sterile PBS was inoculated. After anaerobic culture at 37°C for 4 h, it was thoroughly mixed and
then gradient dilution was performed. 50 pL bacterial solution from each gradient was evenly
coated on a solid medium plate, and colony counting was performed after anaerobic culture at
37°C for 24 h.

Bile tolerance was measured, 900 pL sterile PBS (control) with 0.3% (w/v) bile salt added
(experimental) and no bile salt added (control) were prepared, and 100 pL (10° CFU/mL) bacterial
solution washed with sterile PBS was inoculated, respectively. After anaerobic culture at 37°C for
4 h, it was thoroughly mixed for gradient dilution, and 50 puL bacterial solution for each gradient
was evenly coated on solid medium plate, and colony counting was performed after anaerobic
culture at 37°C for 24 h.

Gastric acid or bile salt tolerance (%) = CFU1/CFUO x 100.

CFU1: Number of viable bacteria in the experimental group, CFU/mL

CFUO: Number of viable bacteria in control group, CFU/mL
1.2 Mucin adhesion determination
The concentration of the bacterial suspension was adjusted so that the OD600 reached 1.0 + 0.5,
after washing the activated bacterial solution three times in sterile PBS.> A 200 uL mucin (Mucin
I, sigma) solution (1 mg/mL) was added to each well of the 96-well plate, which was then sealed
with a sealing film, and be placed in a wet box at 4°C for 12 h. Mucin solution was sucked out.

Wells were washed by PBS containing 0.1% (w/v) bovine serum albumin. Excessive washing
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solution was removed. A 100 pL bacterial solution was added into well, and aforementioned
incubation and washing step was repeated. The adherent cells were thermally fixed at 60°C for 20
min. Each well was added with 200 pL of 0.1% crystal violet solution, and stained for 30 min. The
microwells were washed and allowed to dry at room temperature. A 100 pL dimethyl sulfoxide
was added to each well, incubated for 15 min, and the absorbance value of the stained hole was
measured at 570 nm wavelength. The stained mucin-coated hole with bacteria was used as a blank
control, and the blank control hole value was subtracted from the OD570 of the measured bacterial
solution. 3 parallel experiments were set up for each strain.

1.3 Strain hydrophobicity determination

In the experimental procedure,’ after the three generations of activation, the optical density
(OD570 nm) value, A0, of the bacterial solution was determined. A 2 mL aliquot of the bacterial
solution (10° CFU/mL) was combined with 2 mL of xylene in a test tube and mixed vigorously
using a vortex mixer. After allowing the mixture to stand at room temperature for 30 minutes, the
solution became stratified. The OD570 nm value of the aqueous phase was then measured and
denoted as Al. The surface hydrophobicity of each strain was calculated based on the OD values
using the following formula:

Surface hydrophobicity = [(A1 - A0) / A0] X 100%.
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Fig.S1. (A) Strain acid resistance, (B) strain bile salt resistance, (C) strain adhesion, (D) strain
surface hydrophobicity. *p << 0.05,**p << 0.01, vs. Lactobacillus rhamnosus GG group by
student t test.
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