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Objective: Compositions extracted from 31 kinds of natural materials were prepared and formulated with toothpaste ingredients (e.g., cleaning, polishing, flavoring), to evaluate the halitosis reduction effect compared to a commercial
toothpaste.
Methods: This research was performed between May and June, 2019 with 30 females over 20 years of age. Assessments of
halitosis were conducted before brushing teeth, and 30 minutes and 3 hours after brushing using a natural extract-containing
dentifrice (experimental group) and a commercial dentifrice (positive control group).
Results: The average values of halitosis measurements decreased significantly over time (F=133.087, p=0.000); values in
the experimental and control groups, respectively were: 32.6±17.5 vs. 34.3±14.2 (pre-brushing), 10.6±8.7 vs. 16.2±10.3
(30 min post-brushing) and 4.6±6.9 vs. 5.5±8.8 (3 h post-brushing). No differences were exhibited between the groups
(F=1.583, p=0.213) and between the groups and time (F=1.020, p=0.364).
Conclusion: The natural extract-containing dentifrice was more effective at reducing halitosis 30 minutes after brushing compared to a commercial dentifrice, however, the effect was similar among the groups 3 hours after brushing, and this effect
was maintained consistently over time. The natural extract-containing dentifrice developed in this study is expected to be: i)
safe for use long-term use (i.e., no side effects) and ii) an appropriate dentifrice for reducing halitosis.
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Introduction

face, which is the most fundamental method of maintaining
good oral hygiene [1]. A good dentifrice should be effective in
maintaining overall oral health (e.g., control of oral bacteria,
appropriate pH, prevention of halitosis) of teeth, gums and the
tongue. As oral hygiene has increasingly gained attention over
the years, various types of toothpaste designed for specific
purposes (e.g., tooth whitening, sensitive teeth) have become
available [2]. Trends in the development of dentifrices can be
predicted through the analysis of patent data. The specific purposes of toothpaste include prevention and management of
periodontal disease, cleaning power, flavor, whitening, pre-

Tooth brushing is the act of scrubbing teeth with a toothbrush and toothpaste to remove dental plaque on the gum sur-
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vention of dental caries, elimination of halitosis, abrasivity,
hypersensitivity and others, and the ingredients are herbal
medicine extracts, chemicals, salt and minerals [3]. Dentifrices should be effective in: i) preventing dental caries and
periodontal disease, 2 of the most troublesome ailments affecting oral hygiene, and ii) eliminating halitosis caused by
accumulation of tongue coating and dental plaque [4]. Halitosis is oral malodor arising from the oral cavity when breathing
or speaking and most often results from the production of volatile sulfur compounds (VSCs) formed by microbial decomposition of proteins and amino acids in saliva and foods [5,6].
The major VSCs involved in halitosis include hydrogen sulfide (H2S), resembling a rotten egg odor; methyl mercaptan
(CH3SH), having an odor similar to rotten onions; and dimethyl sulfide (CH3SCH3), smelling like rotten cabbages, and
several other compositions are combined together, such as
ammonia and alcohol [7]. The elimination of halitosis is primarily achieved by the management of the oral environment
via: i) tooth brushing, ii) tongue brushing for removal of
tongue coating, iii) dental floss or an interdental brush, and iv)
mouthwashes [8]. Mouthwash products commercialized to resolve discomfort from halitosis are commonly used when an
individual is unable to brush their teeth due to spatial and temporal constraints. A mouthwash is used to refresh mouth with
a pleasant taste as a chemical reaction and to prevent caries
and gum disease [9,10]. However, since a mouthwash is a synthetic chemical product, there are concerns over safety of
long-term use due to side effects (e.g., tooth discoloration,
dysgeusia, mucosal irritation) [11,12]. Since, the use of
mouthwashes alone is insufficient to prevent oral bacteria and
halitosis, it is necessary to develop dentifrices to essentially
remove their causative substances [13]. Due to the adverse effects of chemicals [14], toothpastes with an anti-halitosis effect are increasingly manufactured using natural extracts,
such as leaves of pine needle and green tea [15] or oriental medicinal herbs [16,17]. This study performed a comparative
analysis of the halitosis-reducing effects of a natural extract-containing dentifrice (Korea Patent Registration No.:
10-1605623; Inventors: Inchul Hwang, Jinok Lee) and a commercial toothpaste.

Materials and Methods
1. Study subjects
After receiving approval from the Kosin University Institutional Ethics Committee (approval No. KU IRB 2019-0006),
and voluntary consent from subjects (30 females over 20 years
of age with no general diseases or oral symptoms). This re-
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search was performed from May to June 2019.

2. Materials
1) Preparation of natural extract-containing toothpaste
The natural extracts-containing dentifrice used in this study
was configured in the same way as the previous study [18].
Natural extracts consisted of 31 natural materials (i.e., campsis flower, camellia flower, silk tree leaf, azalea flower, dandelion, onion, purslane, aloe, cuttlebone, magnolia flower, leek,
coltsfoot, lettuce, radish, forsythia, ginger, bellflower, kelp,
anchovy, licorice, mistletoe, houttuynia cordata, hyssop,
green tea leaf, garlic, mulberry leaf, lacquer tree leaf, Chinese
pepper, seaweed, cabbage, soybean). In addition to these natural extracts, this experimental toothpaste was prepared with
dental silica, d-sorbitol, sodium lauryl sulfoacetate, carboxymethyl cellulose, xylitol, menthol essential oil, and peppermint essential oil.
2) Composition of positive control group toothpaste
As in the previous study, we used a toothpaste manufactured by AK Company (Seoul, Korea) as a positive control.
This toothpaste contained sodium monofluorophosphate, calcium carbonate, tocopheryl acetate, glycerin, dental silica, sodium lauryl sulfate, D-sorbitol solution (70%), sodium saccharin, sodium chloride, water, disodium phosphate, carrageenan, sodium carboxymethyl cellulose, colloidal silicon dioxide, sodium hydrogen carbonate, among other ingredients.
3) Methods
The experimental group (toothpaste containing natural extracts) and the positive control group (a commercial toothpaste with the largest market share in Korea) included the
same 30 subjects. Halitosis assessments were first conducted
by the control, and then followed by the experimental group.
To minimize the residual effects of toothpaste due to the experiment of control, halitosis measurement procedures in the
experimental group was conducted 1 week later using the
same procedure. All subjects were asked to refrain from any
eating and mouth cleansing that may influence oral conditions
from the previous night before the experiment until immediately before the experiment. The same soft toothbrush and
toothpaste were given to all participants. Prior to the experiment, the subjects were fully instructed with brushing techniques and other instructions, including brushing their teeth
with the rolling method for 3 minutes. The single dose of
toothpaste per brushing was applied about 1/3 of a brush head‐
length until the toothpaste deeply penetrated between brush
bristles. Halitosis in each group was measured before brushing, 30 minutes and 3 hours after brushing with dentifrices.
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Table 1. Mean halitosis levels (experimental and control groups)
Variable
Pre-brushing
30 minutes after
brushing
3 hours after brushing

Experimental

Control

T

p-value

32.6±17.5 34.3±14.2 −0.598 0.554
10.6±8.7 16.2±10.3 −3.375 0.002
4.6±6.9

5.5 ± 8.8

−1.009 0.321

Values are presented as mean±standard deviation.

Table 2. Repeated measures ANOVA of halitosis levels pre-brushing,
and 30 minutes and 3 hours after brushing

Group
Time
Time×Group

F

p-value

1.583
133.087
1.020

0.213
0.000
0.364

4) Halitosis measurement
Halitosis was measured using BB Checker (mBA-21
TAIYO Instrument Inc., Japan, Osaka). The BB checker is a
halitosis measurement device that may detect 15 kinds of intraoral gases including VSCs, primarily CH3SH and H2S,
ethane, etc. This device is commonly used in the clinical field
as it can easily check oral odor similarly to sensory evaluation.
This device automatically starts after the power is turned on
and a 5 minute warm-up period. When the device is ready for
measurement, the OG button is pressed and then intraoral gas
in the closed mouth is allowed to collect with breathing
through the nose for 3 minutes. After a beep sounds, the probe
attaching to a mouthpiece is inserted into the mouth about 2/3
the way into the oral cavity. Holding the mouthpiece between
the lips and teeth for 15 seconds, measurements displayed on
the instrument are recorded.
5) Statistical analysis
Statistical analyses were performed using IBM SPSS ver.
21.0 (IBM Corp., Armonk, NY, USA). Paired t-test and repeated measures ANOVA were used for data analysis.
Statistical significance was considered at p<0.05.

Results
As shown in Table 1, halitosis levels before brushing in the
experimental and control groups were 32.6±17.5 and
34.3±14.2, respectively (p>0.05). Thirty minutes after brushing, halitosis levels in the experimental group (10.6±8.7) were
significantly lower (p<0.01) compared with the control group
(16.2±10.3). Three hours after brushing, halitosis levels in the
experimental group (4.6±6.9) was lower compared with the

Figure 1. Changes in halitosis levels (experimental and control
dentifrices).

control group (5.5±8.8), however, this difference was not statistically significant (p>0.05).
Table 2 shows the results of the repeated measures ANOVA
on the data measured pre-brushing, and 30 minutes and 3
hours after brushing.
There was a significant difference over time (F=133.087,
p=0.000), however, there was no difference between the
groups (F=1.583, p=0.213) and between groups and time
(F=1.020, p=0.364). As shown in Figure 1, halitosis between
the groups was similar pre-brushing (t=0.598, p=0.554) and 3
hours after brushing (t=−1.009, p=0.321), however, halitosis
was significantly reduced in the experimental group compared
to the control group 30 minutes after brushing (t=−3.375,
p=0.002).

Discussion
Before tooth brushing, the measured values of halitosis
were similar in the experimental and control groups (p>0.05).
Thirty minutes after brushing with dentifrices, halitosis levels
were lower in the experimental group (10.6±8.7) compared
with the control group (16.2 ± 10.3; p<0.01). The natural extract-containing dentifrice was found to be excellent in reducing halitosis after brushing. Using repeated-measures
ANOVA, halitosis levels were shown to be reduced over time
in both groups, however, no statistically significant difference
was found between the 2 groups (p>0.05) and according to
time (p>0.05). This outcome implies that the natural extract-containing dentifrice and commercial toothpaste have
the same halitosis-reducing effect.
Kim [19] reported that antibacterial medicinal plant extracts such as scutellaria root, phellodendron bark, moutan
root bark, and magnolia bark were more outstanding in reducing halitosis compared to a mint gargle by inhibiting the
www.ijcpd.org
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production of methyl mercaptan production; although there
was a slight difference, halitosis-reducing effects lasted for
roughly 40 minutes to 1 hour among these extracts. In research
conducted by Kim [20], who used the same natural extracts as
in this study, these natural extracts were more effective in decreasing the concentrations of VSCs (e.g., H2S, CH3SH) compared to the positive control group that used a commercial
fresh gargle mouthwash. Moreover, the average concentration
of VSCs after 1 hour was reduced to similar levels in both
groups. The results of the current study are In line with the
findings of these previous studies. The outcome of this research indicates that the dentifrice formulated with 31 kinds of
natural extracts is effective in inhibiting the production of halitosis-inducing VSCs. Therefore, our experimental dentifrice
was effective in reducing halitosis, and this anti-halitosis effect was better compared to that of commercial toothpaste 30
minutes after brushing. This newly manufactured dentifrice is
expected to be beneficial in maintaining good oral hygiene
without side effects or safety concerns.

Conclusion
To estimate the halitosis-reducing effect of the dentifrice
developed in this research, we compared a dentifrice formulated with 31 natural extracts to a dentifrice from AK
Company. that holds a large share of the market. A commercial
toothpaste was provided to the 30 subjects followed by the
natural-extract containing toothpaste 1 week later. All subjects used the same toothbrush and the same brushing technique. Halitosis levels were measured using BB Checker before brushing, and 30 minutes and 3 hours after brushing. The
results were as follows:
1. The halitosis levels in those brushing with the natural extract-containing dentifrice were 32.6±17.5 pre-brushing,
10.6±8.7 30 minutes after brushing, and 4.6±6.9 3 hours after
brushing, while those using the commercial toothpaste were
34.3±14.2, 16.2±10.3, and 5.5±8.8, respectively.
2. Halitosis was reduced over time (p<0.001), but there was
no statistically significant difference between the 2 groups according to time (p>0.05).
3. The natural extract-containing dentifrice was more effective in reducing halitosis compared to the control 30 minutes
after brushing (p<0.05); however, no difference was observed
3 hours after brushing (p>0.05).
Here, we show that the natural extract-containing dentifrice
described in this research is more effective in reducing halitosis 30 minutes after brushing compared to the control toothpaste (a commercial toothpaste with the largest market share
in Korea); the halitosis-reducing effect lasts up to 3 hours after
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brushing. This natural extract-containing dentifrice is expected to be used effectively for halitosis reduction without
side effects or safety concerns.
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