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Objective: In order to find the oral health promotion effects, a clinical study was accomplished by use of the mouth rinse
contained with some mineral and oriental medicine substance extracts.
Methods: Sixty adult volunteers age 30 to 60 years were collected and divided with 2 groups as experimental group and the
control. Mouth gaggle solution with some mineral and oriental medical substance extracts was delivered to experimental
group and normal mouth gaggle solution as Gaglin-strong (Dong-A LTD) was used for control group, for 2 weeks. Simplified
Patient Hygiene Performance index (S-PHP), tongue plaque index, and gingival inflammation index at frontal area as
Papillary, Marginal and Attached gingival index (PMA) were checked at before experiment, and two weeks after experiment,
and compared the data with 2 groups.
Results: Both of the results as the plaque index and tongue plaque index were decreased in 2 weeks later in experimental
group (p＜0.05). And PMA index was also decreased but no different between in experimental group and the control
(p＞0.05).
Conclusion: The mouth gaggle solution contained with some mineral and oriental medicine substance extracts could be
used for decreasing dental plaque or tongue plaque and expected for decreasing the oral malodor.
Keywords: mouthwash, periodontal index, oral hygiene index

Introduction

clean through the elimination of the dental plaque by use of the
tooth-brush and dentifrice [1]. It has been well known that
tongue plaque can be a main cause of the oral malodor and it
should be eliminated in the process for the oral malodor control
program in clinical [2]. Mouth gaggle or mouth rinse is known
as a supplementary device for promoting the oral health [3]. The
foaming agent as sodium lauryl sulfate (SLS) is contained in the
most of the mouth gaggle solution product in order to enhance
the plaque removal and mouth cleansing effect [4,5]. Alcohol
can be included for bacteriostat effect or solution agent in some
mouth rinses, and it has been tried to change it with other natural
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substance in recent years. Although the alcohol substance had
been certified with the safety for human body from the drug and
food agency, it can be caused oral malodor from the dryness of
the mouth if it had been used for a long term [4,6,7]. Some studies were introduced on the effect for the natural substances included in the dentifrice or mouth gaggle to eliminate the dental
plaque or tongue plaque effectively, and showed the anti-inflammatory effect for early gingivitis dental patients [8,9].
Although a little contained of Sodium Lauryl Sulfate can be
showed good effect for the elimination of the dental plaque and
tooth cleansing effect, it can be irritation to the salivary gland
to diminish the salivation a little bit [10,11]. So, it can be increased the oral malodor for a while, after using the tooth-brushing with SLS contained dentifrice or mouth gaggle solution,
through it can be cause the dryness of the mouth for a moment
and increase the activation of Volatile Sulfuric compound substance in the mouth [12].
In recent years, new mouth gaggle solution, without sodium
lauryl sulfate and using the natural substances for detergent as
some minerals and oriental medicine substances was developed
in order to eliminate the dental plaque and tongue plaque, without decreasing the salivation, for using the oral malodor control
[13].
This study was performed for the prop evidence of the elimination effect for the dental plaque and tongue plaque and contribution for the early stage of gingivitis, by use of some mineral
and oriental medical substances contained mouth gaggle solution, in clinical use.

Materials and Methods

Oral examination by a trained dentist supported by a dental
hygienist was done for checking some changes for oral environment by use of the different mouth gaggle solution for 2 weeks.
The changes of simplified patient hygiene performance index (s-PHP index), tongue plaque index and early stage of gingival inflammatory index as papillary, marginal and attached
gingival index (PMA index) at frontal area were checked, before and 2 weeks after experiment for all subjects, both in experimental group and the control. Data were analyzed and compared with two groups each other, and tested them by use of independent t-test by IBM SPSS Statistics ver. 23.0 program
(IBM Co., Armonk, NY, USA). Paired t-test was also done for
each group for the data of the before and 2 weeks after experiment, in order to know the data changing according to the time
passing.
The experimental mouth gaggle solution was produced by
adding the mineral substances and the oriental medical substances in the Ora-gaggle solution which was already permitted
for production and sale from the Korean Drug and Food Agency
(Permission Number; 0764-78), and one of the general gaggle
solution as Gagglin Strong (Dong-A Co. LTD.) was used for the
control group.
The contents of the gaggle solution in experimental group
and the control were introduced in Table 1.
The natural substances for extraction of the natural ingredients were produced as the following process. Thirty-five
gram of the natural substance was crushed and inserted into the
round filter and added 350 ml of 70% alcohol at the flask and
heated it by use of the mantle. The temperature of the solvent
in the flask should be supported as 90°C and extract it 5 or 6 times
repeatedly in order to melt them enough in the solvent. The final

1. Subjects
Sixty adult volunteers age 30 to 60 years who were Christian
from a church and lived at Daegu city, were participated in this
study collected with the compensation, who has no prosthodontic or orthodontic appliance in ones moth and no problems
for the systemic disease [14,15], and submitted the written
agreement to participate for this clinical study, during the periods from April to May in 2017.

2. Method
IRB (Institutional Review Board) permission was achieved
as IRB File No. DKU 2017-03-035. The experiment was performed after explanation of the purpose and the procedure to
all subjects and received the written agreement, before start.
And let them use it for 3 or 4 times every day after instructing
the tooth brushing method as rolling technique, sharing with the
same tooth-brush and the dentifrice for all subjects.
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Table 1. The ingredientsof the mouth gaggle solution in the experimental
and the control group (mouth rinse 100 ml)
Experimental group (%)
Potassium chloride (0.001-0.5)
Magnesium chloride (0.001-0.5)
Calcium chloride (0.001-0.5)
Bamboo Salt (0.001-0.5)
Sodium fluoride (0.02)
Phellodendron bank＜1.00
Xingren＜1.00
Foxglove＜1.00
Gallnut＜1.00
Siler divaricata＜1.00
Jingjie＜1.00
Balloon flower＜1.00
Angelica＜1.00
Safflower＜1.00

Control group (%)
Alcohol (15.6)
Sodium fluoride (0.02)
Cetyl pyridinium chloride
hydrate (0.05)
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products was poured in the similar shaped bottle with the control
group, showed in Figure 1, in order to perform the double blinded test for experimental and the control group.
s-PHP index was checked with the following standardization.
Give a point for plaque existence at one area after dividing 5 sectors in a labial side of the tooth surface as mesial, distal, cervical,
incisal and central area. So it should be 5 points as full score and
examined as 6 teeth as first Molar both in upper and lower and
central Incisor, both in upper and the lower. The average score
was calculated at before and 2 weeks later for experiment both
in experimental group and the control, and compared the data
each other. The decision criteria will be as o point as very clean,
0.1 to 1.7 points as clean as the normal, 1.8 to 3.4 points as poor
for cleansing and over 3.5 to 5.0 might be very poor [16].
Tongue plaque index was calculated with dividing the dor-

sum of the tongue surface for 9 sectors and give one point if the
tongue plaque was existence at an area, as total 9 points for full
score [17].
PMA index at frontal area was checked from the lesion of
Canine to Canine both in upper and lower jaws at the papillary
gingiva, marginal gingiva and attached gingival lesion, for the
inflammatory sign at each lesion, so full score will be 30 points
at both in upper and lower [18].
Pilot study for preliminary test to recognize the similar group
between the experimental and the control group, before experiment was done and got the good results as the similar group and
no different with two groups, statistically, shown as Table 2.

Results
1. Decrease the dental plaque index
The plaque index were decreased both in experimental group
and the control group for 2 weeks, according to time passing
(p<0.05), it revealed the less in dental plaque index in experimental group than in control group in 2 weeks later, and
there was a significant different between in experimental group
and the control group (p=0.031) (Table 3).

2. Papillary, marginal and attached gingival index
at frontal area

Figure 1. Preparation of the mouth gaggle solution for experimental
group and the control group.

PMA index was revealed as a little bit decreased both in experimental group and the control group after 2 weeks later, and
significantly different only in experimental group between before and 2 weeks later by time passing (p<0.05), even though
no different in control group (p>0.05).

Table 2. The results for some index before experiment
Group

Number

s-PHP

PMA

Tongue plaque index

Control group
Experimental group
p-value by independent t-test

30
30

0.60±0.23
0.64±0.22
0.520

1.56±1.38
1.46±1.10
0.758

3.56±0.92
3.46±0.77
0.454

Values are presented as number only or mean±standard deviation. s-PHP: simplified patient hygiene performance index, PMA: papillary, marginal
and attached gingival index.

Table 3. The changes of plaque index as simplified patient hygiene performance index
Group

Number

Before experiment

2 weeks later

p-value by paired t-test

Control group
Experimental group
p-value by independent t-test

30
30

0.66±0.25
0.65±0.22
0.840

0.58±0.21
0.48±0.13
0.031

0.023
0.011
-

Values are presented as number only or mean±standard deviation.
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Table 4. Papillary, marginal and attached gingival index changes at frontal area
Group

Number

Before experiment

2 weeks later

p-value by paired t-test

Control group
Experimental group
p-value by independent t-test

30
30

1.57±1.38
1.47±1.11
0.758

1.60±1.28
1.30±0.83
0.313

0.340
0.009
-

Values are presented as number only or mean±standard deviation.

Table 5. The changes of the tongue plaque index
Group

Number

Before experiment

2 weeks later

p-value by paired t-test

Control group
Experimental group
p-value by independent t-test

30
30

3.63±0.93
3.47±0.78
0.454

3.50±0.57
3.10±0.88
0.042

0.255
0.662
-

Values are presented as number only or mean±standard deviation.

Table 4 PMA index changes at frontal area.

3. Tongue plaque index
Tongue plaque index was revealed as decreased both in experimental group and the control group a little bit, but no significantly different both in 2 groups by time passing (p>0.05),
but it revealed the lower value level in experimental group than
in control group after 2 weeks later, and it was significantly different between in experimental group and the control group
(p<0.05) (Table 5).

Discussion
It has been proved and published that the natural mineral and
some oriental medicine substance extracts contained mouth
gaggle has effective for the oral malodor control through the
prevention of oral dryness of the mouth from the recent study
[19]. Mouth rinse as gaggle solution was developed and produced as an auxiliary device for tooth-brushing to clean the
tooth and oral tissue through diminishing the oral micro debris
and the oral micro-organisms [20]. Sometimes it can be used
for oral malodor control, through the bactericidal or bacteriostatic effect for Gram negative anaerobic bacteria in the gingival
sulcus which can produce the oral malodor by fertilizing the
Sulfate or Nitrogen substances from the residual food debris in
the mouth [21].
Mouth gaggle is classified as two categories as cosmetic or
commercialization use and the therapeutics as for the special
dental patient [22]. The cosmetic mouth rinse can be used any
times for a long time, because it contained some natural substances as a tea extracts, otherwise the therapeutic mouth gaggles for examples as Chlorhexidine or Listerine have some limi-
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tations for long term use because they contains such substances
as alcohol, anti-bacterial agent ingredients or antiseptic agents,
according to the patient necessary. So it can be recommended
to use for a limited period during for needs for the oral micro-organism control, as 2 weeks or under a month, even though they
got some strong effect for antibacterial effect [23,24].
Moreover, sodium lauryl sulfate ingredient, which can be included a little bit, in most of the cosmetic or therapeutic mouth
gaggle in order to enhance the cleansing effect, but it can be
cause the oral malodor because it can irritate the salivary gland
to diminish the salivary flow and increase the volatile sulfuric
compound by dryness of the mouth for a while. So, many studies
and trials to changes the substance for SLS to other ingredients
have been performed in recent years, in order to accomplish the
mouth clean and oral malodor control together [25]. Some mineral salt and oriental medical substances as natural substance
without SLS ingredient were introduced to include the mouth
gaggle solution to solve for these two problems together [26].
From the study, s-PHP index was revealed as decreased during 2 weeks periods, both in experimental group and the control,
because the subjects have begun to use the mouth rinse together,
and it was significantly different statistically by time passing
(p<0.05). But it revealed that the more decrease was seen in experimental group than in the control group at 2 weeks later
(p<0.05). So it was concluded that plaque decreasing effect was
revealed for using the experimental mouth gaggle solution for
2 weeks [27,28].
PMA index at frontal area was a little bit decreased both in
experimental group and the control, but there was no significantly different between two groups both at before experiment and 2 weeks later, by time passing in 2 weeks periods as
a short term (p>0.05), but it could be estimated that it should
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be effective for gingival subside effect if it used for a long term.
One thing different was revealed that it has been decreased the
PMA index in experimental group during 2 weeks (p<0.05),
otherwise no significantly different in control group for 2 weeks
period (p>0.05). It meant that the more decreasing effect of early
stage of gingival inflammation at frontal area could be seen in
experimental group by using the mineral and oriental medicine
substance contained mouth gaggle solution for 2 weeks [29,30].
Tongue plaque can be related with the oral malodor directly
and most of true malodor with volatile Sulfuric compound can
cause the rotten onion smell from the white or yellow lesion of
the tongue plaque on the central and posterior side of the tongue.
The more tongue plaque deposit, the severe oral malodor. So,
it should be eliminated safely.
It can be recommended to use the tongue cleaner which made
of the plastic or nylon brush to brush on the dorsum of the tongue
softly without irritation. It was also recommended to use the
mouthwash to eliminate the tongue plaque with chemical and
cleansing action. SLS is a good for cleansing the tongue plaque
but sometimes it make oral malodor temporary through the
causing the dryness of the mouth. So, it was recommended to
use the mouthwash without SLS substance and recommend to
use the mineral salt and the oriental medical substance as a natural substances [7,31].
From the results of this study, it revealed more decreasing effect of tongue plaque deposition by using of experimental
mouth gaggle solution for 2 weeks, and it was different from
the data of the control in statistical analysis (p<0.05). So, it could
say that the mouth gaggle solution contained with the mineral
salt and some oriental medicine substance was effective to decrease the dental plaque, tongue plaque and a little bit subside
the early stage of gingivitis and recommended to use the oral
malodor dental patient as well as an early stage of gingivitis patient in clinical use.

Conclusion
The authors have performed the clinical experiment in order
to know the plaque removal effect on the tooth surface and
tongue, as well as the gingival subside effect for the early stage
of gingivitis. Sixty volunteers age 30 to 60 years were participated divided with 2 groups as experimental group and the
control. And s-PHP index (simplified patient hygiene performance index), tongue plaque index and PMA index (papillary,
marginal and attached gingival index) were checked before experiment and 2 weeks later, by using the mouth rinse with salt
and natural substance for experimental group, and alcohol contained as plain mouth gaggle in control group. The obtained results were as followings.

1. s-PHP index and tongue plaque index were revealed as
lower in experimental group than in control (p<0.05) in 2 weeks
later, even though there was no significant different between
two groups before experiment (p>0.05).
2. s-PHP index was decreased by using the experimental
mouthwash by time passing as 2 weeks later, both in experimental group and the control (p>0.05), but, it revealed decrease of tongue plaque index only in experimental group in 2
weeks later, even though there was no significant different in
control group by time passing for 2 weeks (p>0.05).
3. PMA index was a little bit decreased in experimental group
only by time passing (p<0.05), but there was no significant different in PMA index between in experimental group and the
control group in 2 weeks later as a short term (p>0.05) and it
would be expected the different of PMA index between the experimental group and the control if it used in long term.
It was recommended to use salt mineral and natural ingredients of the oriental medical substances contained mouthwash in order to decrease the dental plaque and tongue plaque,
and it was estimated to decrease the oral malodor by use of the
mouthwash because it make decrease the tongue plaque index.
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