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Objective: The aim of this study was to identity the effect of dentifrice including tocopherol acetate, calcium triphosphate
and dental silica on lowering a halitosis.
Methods: Thirty participants with moderate to heavy bad breath between 20 to 50 years employed the specific dentifrice for
4 weeks. Subjects brushed their teeth with the rolling methods three times per day for 3 minutes. Measurement of oral odor
was performed at baseline, after 1 week, 2 weeks and 4 weeks.
Results: The B & B checker Value (BBV) by using BB Checker was 72.41±21.26 BBV (baseline), 59.10±22.87 BBV (after 1
week), 58.41±28.84 BBV (after 2 weeks), 47.00±26.32 BBV (after 4 weeks), respectively, and bad breath was significantly
reduced at every measurement (p＜0.05). The amount of volatile sulfur compounds decreased at each measurement interval:
4.45±4.93 ng/10 ml (baseline), 2.80±2.44 ng/10 ml (after 1 week), 2.83±2.23 ng/10 ml (after 2 weeks), 2.05±1.18 ng/10
ml (after 4 weeks). There was a statistically significant decrease at 1 week, 2 weeks, and 4 weeks compared with baseline
(p＜0.05).
Conclusion: The results of the present study supported the fact that the dentifrice including tocopherol acetate, calcium triphosphate and dental silica has a positive effect on lowering a halitosis.
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Introduction

health in addition to basic general health has risen tremendously. Specifically, the interest in halitosis has increased
steadily.
Volatile Sulfur Compounds (VSCs), a major component of
oral malodor, are caused by oral bacteria involved in spoilage
of host components and food residues.
It is known that anaerobic bacteria proliferate in the presence
of decomposing sulfur-containing amino acids that accounting
for about 90% of all oral malodor-producing components [1].
Brushing with oral care products and systematic and professional dental treatment can prevent and treat oral malodor

In recent years, with expanding social activities and an increased desire for a better quality of life, the interest in oral
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[2,3]. Toothbrushing habits and training in the management of
individual oral conditions successfully reduce dental plaque
and coated tongue, which are the main causes of oral malodor
[4-6]. In addition, toothbrushing combined with oral care products are effective in dental plaque management and oral malodor reduction [7,8]. The use of dentifrice in oral care products
has been reported to further reduce the effects of oral malodor
[8]. Dentifrice is an additional ingredient belonging to the quasi-drug category, and is used in the toothbrushing process to
wipe the tooth surface [9].
The main components of commonly used dentifrices include
abrasives, surfactants, binders and wetting agents in addition
to flavors, sweeteners, preservatives. The main ingredient for
the prevention of oral disease is formulated. Even components
such as coloring and bleaching agents may be formulated
[10,11].
Recently, a variety of dentifrices have been developed for oral health conditions, In particular, dentifrices for oral malodor
reduction have been developed [12-18]. Dentifrices containing
tocopherol acetate may be effective in reducing oral malodor
[16].
The purpose of this study was to investigate the role of a dentifrice containing tocopherol acetate, calcium phosphate tribasic,
and dental type silica in oral malodor reduction.

Materials and Methods
1. Materials
1) Subjects
(1) Selection criteria: The inclusion criteria were as follows:
ㆍ Written/signed informed consent to participate in this
study;
ㆍ Age 20 years or older, but under 50 years;
ㆍ Presence of more than 20 teeth remaining without dental
caries or restoration;
ㆍ Regular toothbrushing for more than three times daily;
and
ㆍ Mild-to-moderate oral malodor symptoms.
(2) Exclusion criteria
ㆍ Subjects with the following conditions were excluded
from the study.
ㆍ Patients with acute periodontitis requiring emergency
treatment and patients with severe chronic periodontitis
warranting surgical treatment;
ㆍ Antibiotic treatment for the past 4 weeks;
ㆍ Weight changes exceeding 10% within 8 weeks before
the first visit or currently losing weight;
ㆍ Systemic diseases such as diabetes that can aggravate pe-
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riodontal disease;
ㆍ Smoking more than 10 times a day;
ㆍ Pregnant women and nursing mothers; and
ㆍ other patients deemed inappropriate by the investigators.
(3) Recruitment of participants: Following the announcement of the recruitment to the students at Dankook University
and the general public, the participants were according to the
the selection criteria listed above and 30 subjects were
identified.
2) Experimental dentifrice
The composition and content of the experimental dentifrice
is shown in Table 1.

2. Methods
1) Selection of study subjects and IRB approval
This experiment was conducted for 4 weeks as a cross-sectional study.
Following participants’ informed consent and registration
by the arbitrator, the investigators evaluated their eligibility
based on the selection criteria for participation. This study was
conducted after the approval of Dankook University IRB
(approval number DKU 2016-04-017) and Dankook University
clinical trial committee.
2) Dentifrice usage and toothbrushing duration
Using an experimental dentifrice, toothbrushing was performed for 4 weeks with a rolling methods three times a day for
3 minutes.
3) Observation protocol (by visit)
(1) Visit 1 (baseline visit, week 0): Following the selection
process, the oral malodor test was performed at the first visit.
After examining the usual dietary pattern, the participant was
educated on the toothbrushing method by rolling methods. In
addition, an experimental dentifrice was distributed for toothbrushing by the participants.
(2) Visit 2 (closing visit, week 1): A week after the first visit
(0 weeks), adverse reactions were confirmed and oral malodor

Table 1. Major ingredients in the experimental dentifrice
Ingredient name

Active material
capacity

Tocopherol Acetate
Dental type Silica
Total silica 5.2 g
Calcium phosphate tribasic Total calcium 7.75 g

Standard

Content
(g)

KP
NF
NF

0.2
6.0
20.0

KP: the Korean Pharmacopeia Eighth Edition, NF: National Formulary.
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test was performed.
(3) Visit 3 (closing visit, week 2): Two weeks after visit 1 (0
week), adverse reactions were confirmed in the same manner
as in visit 2, and oral malodor test was performed.
(4) Visit 4 (closing visit, week 4): Four weeks after visit 1 (0
week), adverse reactions were confirmed similarly as in visit
2, and oral malodor test was performed.
4) General observation items
We recorded the investigation and analysis based on the following items on the examination chart.
(1) Demographic survey: During the screening, sex, date of
birth, and age were examined.
(2) Anamnesis survey: During the screening, subjects were
investigated using a questionnaire for past medical history and
other items of interest.
5) Oral malodor examination
(1) Oral malodor test by BB Checker (0, 1, 2, 4 week): The
degree of oral malodor was measured using a BB Checker
(Plustech, Daejeon, Korea) and OG (oral gas) measurement
[19]. The OG measurement was performed by pressing the OG
button and closing the mouth shut for 3 minutes. The mouthpiece was inserted into the mouth, and the oral malodor was
measured for 15 seconds. The results were recorded.
(2) Oral malodor test by Oral Chroma (0, 1, 2, 4 week): Oral
malodor test using Oral Chroma (Abilit, Tokyo, Japan) entails
oral gas measurement after closing the mouth shut for 3 minutes.
The oral cavity gas was obtained using a 1 ml syringe: 0.5 ml
of gas was injected into the instrument and the result was analyzed for 8 minutes [19].
6) Evaluation criteria and method
Measurements of the following functional assessment variables were compared over four weeks.
(1) BB Checker values (0, 1, 2, 4 week): The pre- and post-experimental values of BB Checker before and after weeks 1, 2,
and 4 were compared using the arithmetic mean.
(2) Oral Chroma values: The pre- and post-experimental results at weeks 1, 2, and 4 after Oral Chroma measurement were
compared using the arithmetic mean. The total amount of VSC,

the levels of hydrogen sulfide, methyl mercaptan, and dimethyl
sulfide were used to measure Oral Chroma.
7) Data analysis and statistical methods
Data analysis of 29 subjects (after excluding the dropout) was
performed. The results of the 4-week oral examinations were
analyzed using paired t-test and Wilcoxon’s signed rank test.

Results
1. Oral malodor test results by BB Checker
The results of the BB Checker test are shown in Table 2 and
Figure 1.

2. Oral malodor test results by Oral Chroma
The results of Oral Chroma test are shown in Table 3 and
Figure 2.

Discussion
Interest in oral malodor (halitosis) has increased with the expanding range of social activities. Halitosis has an important influence on interpersonal relationships. It is attributed to VSCs
containing hydrogen sulfide, methyl mercaptan, and di-methyl
sulfide as the main ingredients. VSCs account for about 90%

Figure 1. Measures of BB Checker variations.

Table 2. Measures of BB Checker variations

BB Checker value (BBV) (n=29)

Base

After 1 week

After 2 weeks

After 4 weeks

72.41±21.26

59.10±22.87**

58.41±28.84*

47.00±26.32**

Values are presented as mean±standard deviation. *p＜0.05 by paired t-test between base and after. **p＜0.01 by paired t-test between base and
after.
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Table 3. Measures of Oral Chroma indices and their variations

Hydrogen Sulfide (ng/10 ml) (n=29)
Methyl Mercaptan (ng/10 ml) (n=29)
Dimethym Sulfide (ng/10 ml) (n=29)
Volatile Sulfur Compound (ng/10 ml) (n=29)

Base

After 1 week

After 2 weeks

After 4 weeks

2.10±1.45
0.91±1.61
1.44±3.81
4.45±4.93

1.32±1.23*
0.49±0.64
0.99±2.01
2.80±2.44*

1.38±1.42*
0.81±1.13
0.64±0.55
2.83±2.23

1.29±0.95**
0.30±0.33*
0.46±0.54
2.05±1.18**

Values are presented as mean±standard deviation. *p＜0.05 by paired t-test between base and after. **p＜0.01 by paired t-test between base and
after.

ng/10 ml after 4 weeks (p<0.05), respectively. There was a statistically significant decrease in halitosis after weeks 1, 2, and 4.
Oral malodor reduction was significant and was attributed
to gingivitis reduction by tocopherol acetate and removal of
dental plaque by calcium phosphate tribasic and dental type
silica. The results suggest that halitosis can be significantly reduced by actively using a dentifrice containing tocopherol acetate, calcium phosphate tribasic and dental type silica.

Conclusion
Figure 2. Measures of Oral Chroma indices and their variations.

of the components contributing to oral malodor [1]. In order to
reduce oral malodor, dental interventions include use of a dentifrice, an interdental toothbrush, dental floss, and professional
dental treatment [2,3]. Dentifrice containing a specific ingredient is recommended to obtain the desired effect. Dentifrice
is an adjunct used in the toothbrushing process to wipe the tooth
surface, and belongs to quasi-drug category [9]. Halitosis reduction is the most desirable outcome of these dental interventions.
The purpose of this study was to investigate the effects of oral
dentifrices containing tocopherol acetate, calcium phosphate
tribasic and dental type silica in oral malodor reduction. The
subjects included 30 men and women aged between 20 and 50
years with relatively healthy oral conditions. They were studied
for 4 weeks. The results of 29 partipants were analyzed following a dropout.
The results of oral malodor using BB Checker were: 59.10±
22.87 BBV after 1 week, 58.41±28.84 BBV after 2 weeks, and
47.00±26.32 BBV after 4 weeks in the 72.41±21.26 BBV (B
& B Value) (p<0.05). There was a statistically significant decrease in halitosis after weeks 1, 2, and 4.
Oral malodor results with Oral Chroma revealed the VSC
levels at 4.45±4.93 ng/10 ml before the experiment, 2.80±2.44
ng/10 ml after 1 week, 2.83±2.23 (ng/10 ml) and 2.05±1.18
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We evaluated the effect of experimental dentifrice containing tocopherol acetate, calcium phosphate tribasic and dental
type silica in oral malodor reduction. The dentifrice was used
for 4 weeks in the experimental group of 30 people, and the degree of oral malodor using BB Checker and Oral Chroma was
measured four times: before the experiment, and at one, two,
and four weeks later. The results were as follows.
1. Oral malodor results using BB Checker showed halitosis
reduction to 72.41±21.26 BBV before the experiment, 59.10±
22.87 BBV after 1 week, 58.41±28.84 BBV after 2 weeks, and
47.00±26.32 BBV after 4 weeks. There was a statistically significant decrease (p<0.05) following the treatment.
2. Result of oral breath measurement using Oral Chroma, indicated a decrease in the amount of total VSC from 4.45±4.93
ng/10 ml before the experiment to 2.80±2.44 ng/10 ml after 1
week, 2.83±2.23 ng/10 ml after 2 weeks and 2.05±1.18 ng/10
ml after 4 weeks, with a statistically significant decrease (p<
0.05) at 1, 2 , and 4 weeks.
During the study period, no adverse events were found in any
subject. The results suggest that an oral dentifrice containing
tocopherol acetate, calcium phosphate tribasic and dental type
silica can be used to remove oral malodor, effectively.
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