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ABSTRACT

Objectives: The purpose of this study was to investigate the changes in pH in the oral cavity
using the probiotic intake method. Methods: A total of 109 participants were enrolled and
randomly assigned to three groups. Participants in the control group did not ingest powdered
probiotics, those in experimental group 1 ingested powdered probiotics by dissolving them on
the tongue, and those in experimental group 2 dissolved powdered probiotics on the tongue
and rinsed with water. pH values were measured 5 times in all. The significance of each group
was examined by the Kruskal-Wallis test. The trend over time was expressed as a graph with
groupwise means and confidence intervals, considering repeated measurement data. Results:
A significant difference was found between the control group and experimental group 1 at two
time-points, i.e., immediately after intake and 3 min after ingestion. As a result of the time trend,
the pH value of experimental group 2 was smaller than that of experimental group 1, compared
to the control group. Conclusions: Studies have shown that taking probiotics with water
may help reduce changes in oral pH. Probiotics should be aware of live bacteria and provide
consumers with more detailed information on proper dosage and precautions.
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Table 1. Descriptive statistics of demographic and general information according to types of group Unit: N (%)
T Control Experimental ~ Experimental
" otal «
Characteristics (N=109) group group 1 group 2 p
(N=30) (N=40) (N=39)
Sex
Male 20 (18.4) 4(13.3) 9 (22.5) 7 (18.0) 0.616
Female 89 (81.7) 26 (86.7) 31 (77.5) 32 (82.1)
Age group
20~22 77 (70.6) 19 (63.3) 28 (70.0) 30 (76.9) 0.474
23~26 29 (26.6) 9(3.0) 11 (27.5) 9(23.1)
27 over 3(28) 2(6.7) 1(2.5) 0(0.0)
Types of smoking
Smoker 4(3.7) 0(0.0) 2 (5.0) 2(5.1) 0.454
Non-smoker 105 (96.3) 30 (100.0) 38 (95.0) 37 (94.9)
Frequency of drinking
Almost never 72 (66.1) 19 (63.3) 29 (72.5) 24 (61.5) 0.496
1-2 times (weeks) 36 (33.0) 11 (36.7) 10 (25.0) 15(38.5)
More 5 times (weeks) 1(0.9) 0(0.0) 1(2.5) 0(0.0)
Self-rated oral health
Good 76 (69.7) 20 (66.7) 31 (77.5) 25 (64.1) 0.394
Poor 33 (30.3) 10 (33.3) 9 (22.5) 14 (35.9)
Scaling experience in last 12 months
Yes 82 (75.2) 21 (70.0) 33 (82.5) 28 (71.8) 0.402
No 27 (24.8) 9 (30.0) 7(17.5) 11 (28.2)

ok

pH values at start (before the experiment)”  7.25 (7.00-7.50) ~ 7.25(7.00-7.50) ~ 7.25(7.13-7.50)  7.50 (7.25-8.00) 0.195
"by chi-square test or Kruskal-Wallis test for continuous variable such as ph values.
"pH values were presented as median(IQR) according to non-normality distribution

Table 2. pH values according to time

pH values’
At start .
(e Total (before the Ir.nmedlat.ely 3 min 7 min 20 min
. taking probiotics
experiment)
Control group (N=30) 7.25(7.00:8.00° 7.25(7.00-7.50)  7.50 (7.00-8.00"  7.38 (7.258.00)  7.25(7.00-7.50) 7.25 (7.00-7.50)

)
Experimental group 1 (N=40) 7.25(7.00-7.50)"  7.25(7.137.50)  7.00 (7.00-7.25)°  7.25(7.00-7.50)°  7.25(7.00-7.50) 7.25 (6.50-7.50)
Experimental group 2 (N=39) 7.50 (7.00-8.00 7.50(7.25-8.00)  7.25(7.00-8.00)" 7.50 (7.00-8.00*  7.50 (7.00-8.00) 7.25(7.00-7.50)

p < 0.001 0.195 0.011 0.013 0.178 0.058
"pH values were presented as median(IQR) according to non-normality distribution
"by Kruskal-Wallis test

*bDifferent letters denote there are significant difference between groups (Tukey post-hoc multiple comparison test)
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Fig. 1. The plot of time trend of pH values according to 5 time points (at start, Immediately after
taking probiotics, 3 min, 7 min and 20 min) with groupwise means and confidence intervals
considering repeated measurement data. Solid line stands for control group (A), dotted line

stands for experimental group 1 (B), and longdash stands for experimental group 2 (C).
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