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Objectives: This study aims to verify the effect of the use of a toothpaste containing 0.5% zinc ci—
trate and 1,450 ppm fluoride on oral malodor.

Methods: In this study, the experimental group using the experimental toothpaste and the control
group using the standard toothpaste control toothpaste were allowed to use each toothpaste for 4
weeks and then a clinical test to measure the change in bad breath was conducted. A study was
conducted to evaluate the reduction effect. Efficacy was evaluated by conducting BB checker test
and Oralchroma test three times in total before the testing 2 weeks and 4 weeks after the test.
Results: As a result of measuring the degree of bad breath using the BB checker, before the start
of the test, the experimental group was 46.3 and the control group was 47.2. After 2 weeks of the
test, the experimental group was 38.5 and the control group was 44.2 and after 4 weeks the ex—
perimental group was 29.6 and the control group was 39.2. There was a significant difference be-
tween the experimental group and the control group after 4 weeks of the test (P<0.05). The volatile
sulfur compounds measured by Oralchroma were 0.825 ng/10 ml for the experimental group and
0.819 ng/10 ml for the control group after 2 weeks of the test, and they were 0.705 ng/10 ml for
the experimental group and 0.860 ng/10ml for the control group after 4 weeks of the test. It was
confirmed that a significant index change appeared after 4 weeks of the test compared to before
the test (P<0.05).

Conclusions: It was confirmed that an improved effect of removing bad breath can be expected
when a toothpaste containing 0.5% zinc citrate and 1,450 ppm fluoride is used.
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Table 1. Distribution of study subjects

Primary Final
Group study subjects Dropout study subjects
Total 62 11 51
Control group 31 5 26
Experimental group 31 6 25
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Table 2. Main ingredient combination of mouse wash

. Mouthwash for con-  Mouthwash for
Ingredient )
trol group experimental group
Effective ingredients
Sodium fluoride - 0.32%*
Zinc citrate (trihydrate) 0.5%

Dental type silica 20% 20%
Formulation ingredients
Wetting agent,
foaming agent,
fragrance,
other ingredients

Appropriate
amount

Appropriate
amount

*1,450 ppmF.
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Table 3. Changes of BB checker value

Table 5. Changes in bad breath by visual analogue scale

BB checker value (means+SD)

Gi
roup Base After 2 weeks ~ After 4 weeks
CG 47.2+153 4424163 39.2+15.8*
EG 46.3+17.8 38.5+13.1* 29.6+12.2*
P-value 0.845 0.180 0.020

c Bad breath (means+SD)
roup Base After 2 weeks After 4 weeks
CG 5.77+1.92 531+1.93* 4.58+1.65*
EG 5.40+1.91 3.56+1.29* 2.88+1.48*
P-value 0.496 <0.001 <0.001

P-value: P-value by 2-sample t-test.
CG: control group, EG: experimental group, SD: standard deviation.
*P<0.05 by paired t-test between base and after.

Table 4. Changes in Oralchroma results (volatile sulfur compounds)
(unit: ng/10 ml)

Volatile sulfur compounds (means+SD)

G
roup Base After 2 weeks After 4 weeks
CG 0.905£0.920  0.819+0.905  0.860+1.083
EG 0.917+0.735  0.825+0.718  0.705%1.084*
P-value 0.960 0.978 0.612

P-value: P-value by 2-sample t-test.
CG: control group, EG: experimental group, SD: standard deviation.
*P<0.05 by paired t-test between base and after.

(Oralchroma, Abilit, Tokyo, Japan)S AR&sto] 7319] $-443+
RIS ¥ S0IGiH ol S ek, wEHRE, o
HEgulo] & 37k4] 7kA0] Foto ' & SIAYRRES = 5%
o7 785100, vieto 2, P AAES B8 AN RS
VAS (visual analogue scale)#-& AF&-510] 275191}

3.3. MNEE2M 1 SAH X U

E A9 AFATZEEE 3% A== IBM SPSS Statistics
24.0 (IBM Inc, Armonk, New York, USAYS- o]-&35}o] EA %oz
451901, 94 0.058 BAA Fo4dS ddshs 71808
ARSI} BA 23 SPSS 24.02 I 7 BN E et 2-EE
=A% 25 W Bl2E 2 oS - X1k

AT 4%

1. 715 X|=~2| Hat: BBH|7H HA

BBAIAE o83t 15 A SHX|9] HslF2 Table 33 o]
Uersttt. BBAIA ALl 23t AP E S5 Al A A AIE
T2 46.3, HET- 47.2%031, A9 25 T AlfT-E 38.5, tiRt
L 442, MY 43 Fof AIFEL 29.6, thFT-2 39.2%, A3t} of
F7-2 AIF 45 Fof) ofet Zo7F eI (P<0.05), AlE9] 7
9 A8 25 FH5E A Ao vjaf F-ol5t 2|5=9] WS} ERd Ao
2 IRIE ATHP<0.05).

2. 75| X|5=2| Hat: QEI 20 HA}
Table 4°l4] Oralchroma®l 9Jgt 3HsIetE S A1
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P-value: P-value by 2-sample t-test.
CG: control group, EG: experimental group, SD: standard deviation.
*P<0.05 by paired t-test between base and after.
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