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Fig. 1. Change of VSCs levels (log ppb) by taking the products or rinsing with water. * P <0.05

Fig. 2. Change of tongue moisture by taking the products or rinsing with water. * P <0.05

Fig. 3. Change of the amount of salivary flow (mL/3 min) by taking the products or rinsing with

water. * P <0.05

Fig. 4. Change of salivary pH by taking the products or rinsing with water. * P <0.05

Fig. 5. Change of buffering capacity by taking the products or rinsing with water. * P <0.05
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Abstract

Purpose: Oral malodor results primarily from the microbial metabolism of amino acids in local
debris in the oral cavity. This study compared the oral malodor-reducing effects of the following
tablet or lozenge products: 1) Rose Wind®, which contains cetylpiridinium chloride (CPC),
dipotassium glycyrrhizate, and platycodon fluid extract (Shionogi & Co. Ltd., Osaka, Japan); 2)
Protect Drop, which contains CPC (Tokiwa Yakuhin Co., Ltd., Ube, Japan); 3) Frisk®, a
mint-flavored tablet (Perfetti Van Melle, Breda, The Netherlands). Methods: The study was
performed with 82 healthy student volunteers (mean age, 25.2 + 2.2 years). Of the participants, 57
who had oral malodor levels higher than 80 ppb as measured by a portable sulfide monitor were
divided randomly into four groups: Rose Wind (n = 15), Protect Drop (n = 14), Frisk (n = 14), and
water-rinsed control (n = 14). The oral malodor level, amount of salivary flow, salivary pH,
salivary buffering capacity, and tongue moisture were examined before and after taking the
products or rinsing with water. Results: Each of the products reduced oral malodor significantly. In
particular, both types of lozenges reduced oral maldor to less than 100 ppb, which is defined as no
bad breath. Concerning the clinical parameters, salivary pH was significantly increased in the Rose
Wind group, the suffering capacity of saliva was significantly increased in the Protect Drop group,
and the amount of salivary flow was significantly increased in the Frisk group. The Rose Wind
group showed an increasing tendency in tongue moisture, but this trend was not statistically
significant. Conclusion: In conclusion, both of the lozenges tested showed excellent oral
malodor-reducing effects. In addition, the three products examined in this study activated mouth

functions.

Key words: cetylpiridinium chloride, dipotassium glycyrrhizate, oral malodor, oropharyngeal

lozenges, platycodon fluid extract, saliva
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Table 1. Test groups and the active ingredients and flavor of products (per each tablet).

Test group Rose Wind Protect Drop Frisk Water
Items (n=15) (n=14) (n=14) (n=14)
Active portion
Cetylpiridinium chloride (CPC) 1 mg 1 mg - -
Dipotassium glycyrrhizate 2.5 mg - - -
Platycodon fluid extract 20 mg - - -
(Equivalent unit in active (80 mg)
ingredient of natural medicine)
Flavor Rose Apple Peppermint —




Table 2. Summary of the current study.

Items Rose Wind Protect Drop Frisk Water
Oral malodor ©* Ok © O
Tongue moisture O v - v
Salivary flow - - © v
Salivary pH © - O -
Salivary buffering capacity O © O v

© Statistically significant improvement, O Improvement without a significant difference, —No change, W

Aggravation, *Improvement of oral malodor less than 2.0 log ppb (= 100 ppb)
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Moisture level of tongue surface
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Salivary flow (mL/3 min)
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Buffer capacity of saliva (pH)
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