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Basic Research to Evaluate the Efficacy of Gargling with Ozonated Water
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This basic study was carried out to evaluate the disinfectant efficacy against bacteria in the oral cavity by
gargling with ozonated water containing 1mg/1 dissolved ozone.

Gargling with ozonated water was more effective than that with tap water in eliminating bacteria in the
oral cavity. Increasing the frequency of gargling with 30ml ozonated water containing 1mg/1 dissolved ozone
was projected to be effective in the prevention of the common cold. In gargling with ozonated water (Img/),
ozone gas in the oral cavity was not detected by the detection tube method. (Accepted 11 March 2013)
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Table 1. Water volume at each gargling

Water volume (ml/time)

Sex Age Mean + SD Minimum Maximum
N Male 67 27.0+2.685
T Male 70 291+3414
G Male 36 204+1822
F Male 41 33.0£1449 191+3478 348+6.149
H Male 19 19.1+3478
K Male 19 348+6.149
Ta Male 19 294+2271
Y Female 19 16.0+£2486
U Female 18 2381846 160+2486 2552204
M  Female 19 255+2.204

0.20

Volume of saliva (ml)

0.00

Times

Fig.l. Volume of saliva contained in the gargling liquid
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Fig.2. Dissolved ozone decay in 1mg/l ozonated water with or without various amounts of saliva

@ : 1Img/] ozonated water
A : 1mg/l ozonated water + saliva 1 ml

O : 1mg/] ozonated water + saliva 0.5 ml
@ : Img/l ozonated water + saliva 2 mi

Water temperature: 25C, Flow rate of ozone meter: 100ml/min

Fig. lLERT L) ICIELO & WO SWEAAZRDH 2D
DD, 04~08ml DEHETH o720
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3.4.
R
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£ 39 B DHE, REHEORLIE, dFWVEELEE
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WE L7 TOER, Table 3ITRT &) &Mty
YA RREFLLI6~>6ppm ER L7 77, 1mg/l
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Table 2. Dissolved ozone concentration in the simulated gargling
liquid

Dissolved ozone Dissolved ozone

. 1mg/1 concentration concentration
S(ar]':;')a ozongted five secon.ds after Me(::g;)SD ten secoqu after
water (ml) shaking shaking
Mean (mg/1) (mg/1)
1 30 0.02 0.00
1 30 0.03 0.00
1 30 0.04 0.028 +0.028 0.00
1 30 0.02 0.00
1 30 0.03 0.00
2 30 001 0.00
2 30 001 0.00
2 30 001 0.008 +0.008 0.00
2 30 0.00 0.00
2 30 0.01 0.00

100ml Erlenmeyer flask is used.

Table 3. Ozone gas concentration in the oral cavity during
gargling

1mg/1 . Ti hakin, zone
ozongted Saliva added ;T:asrglingg co?xcentritaiin
water (ml) (mb) (Seconds) (ppm)
25 0 5 1.16
5 0 5 2.36
Mode! of 10 0 5 5.89
oral cavity 30 0 5 >6
30 05 5 0.0
30 1 5 0.0
Human 30 Not added 5 00
oral cavity 30 Not added 1 00

Measurement range : 0.05~1.0mg/1 (Volume of sucssion : 300ml), n=5

VYA ABBEIIRHBROOIMg/I LT CH 2 2 kA%
BE3NTo T, SmMIZAT7IRAaAVREKOE
BIZBWTH, BRLBASHBIIBIIAEMRV
HABEIIRBENZWI LRI, X512, K
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I D& LARODOERNIERE Y v T RABREEZRE L
LZAh, FOOBEAT VY FRIBRHENE o7,
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Tap water

Escherichia coli
(EC)

Coliform and
Number of
bacteria
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Fig.3. Microbial counts in the gargling fluid detected by using bacterial

evaluation kits

¢:A N:B A:C, @:D, <$:0 [O:P, 2a:Q, O:R

Tap water

1mg/l ozonated water

Coliform and
Escherichia coli
(EC)
Number of
bacteria

(X-SA)
Number of
bacteria

(X-BC)
Number of
bacteria

(YM)

Yeast & Mold Bacillus cereus Staphylococcus aureus
microbes

Number of

o

before after

Fig.4. Changes in microbial counts in the saliva before and after
gargling ten times as detected by bacterial evaluation kits
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