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ABSTRACT

Plaque control is an effective way to prevent caries and periodontal disease, one of which is in the form of a
mouthrinses such as green tea, probiotics and chlorhexidine. This type of research is a quasi experimental,
comprised 30 healthy children of age group of 12-15 years. The subjects were assigned into three groups.
Streptococcus mutans count will be examined in the microbiology laboratory at baseline and 14" day. The
results showed that there was a difference in effectiveness between three groups that is green tea group,
probiotic group, and chlorhexidine 0.2% group at the end of 14™ days. Paired T test showed that there was a
statistically significant difference in the mean on Streptococcus mutans colony count in the green tea, probiotic,
and chlorhexidine 0.2%. Probiotic mouthrinses is more effective than green tea and chlorhexidine 0.2%
mouthrinses to reduced Streptococcus mutans colony counts in children aged 12-15 years old in Medan City and
potensially safe anti-plaque agent in comparison to chlorhexidine.
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mechanically or chemically, is an effective way to
prevent caries and periodontal disease. One of the
antimicrobial agents that often being used as an
anti-plaque agent is in the form of a
mouthwash.567

Chlorhexidine, generally in the form of gluconate,
is a mouthrinse that has a bactericidal or
bacteriostatic effect, depends on its concentration.
Balagopal S et al. in 2013 stated that chlorhexidine

1. INTRODUCTION
The Indonesian public's awareness of the
importance of having healthy teeth and mouth
quality is still lacking, as indicated by the
prevalence of an average Indonesian population
experiencing oral and dental problems of 57.6%.
Based on Riskesdas 2013, children with oral
problems are estimated around 24.8% forl2 years
old and 23.1% for 15 years old,'while Riskesdas

2018 stated that 93% of early childhood, namely
on the range of 5-6 years old, experienced primary
dental caries and only 7% of children in Indonesia
are free from caries problems.?One type of
microorganism that plays a primary role in the
formation and accumulation of plaque, hence the
occurrence of caries, is Streptococcus mutans.®*
Plague control, which can be used either

is capable of reducing the number of Streptococcus
mutans.®910 Other alternatives that can be used as a
mouthrinses are green tea and probiotic solutions.
Green tea contains a source of polyphenols
(Catechins) that inhibits the growth of bacteria
such as Streptococcus mutans by hindering the
activity of the glycosyltransferase enzyme of the
bacteria'*'?. Meanwhile, according to WHO and
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FAO, probiotics are generally made using strains
of Lactobacillus or Bifidobacterium. The
microorganisms in these probiotics derive from
lactic acid bacteria, namely bacteria that produces
bacteriocins,  which  are  bactericidal  or
bacteriostatic antimicrobial peptides against other
bacterial species.'314

The previous studies have shown the ability of
chlorhexidine mouthrinse on reducing the humber
of Streptococcus mutans, but it contains chemical
effects that are feared to be toxic if ingested by
children and not well for frequent use. Hence,
this study was carried out to compare the effect of
using safe herbal ingredients, namely green tea
and probiotics, on the colony forming units
(CFU’s) of salivary Streptococcus mutans in
children.

2. METHODS
The type of research in this study is a quasi-
experimental study. The sample for the study
comprised of 30 healthy children aged 12-15
years in Medan City. Sampling was done by
using purposive sampling technique.

2.1 Inclusive Criteria

Children aged 12-15 years with written consent
from their parents, physically healthy with a
healthy oral cavity condition and brushed their
teeth twice a day. The subjects did not consume
any flavored food and drink prior 1 hour the study
began.

2.2 Exclusive Criteria

Children using any other commercially available
probiotic products, taking medication, DMFT >
2, and subjects who withdrew from being the
sample participants.

The participants who fulfilled the criteria were
then assigned into three groups, with 10 children
in each group. Participants were instructed to
rinse their mouth for 60 seconds 30 minutes
after brushing their teeth with 15 ml mouthrinse.
Parents' cooperation were needed to remind their
children to brush their teeth and rinse their
mouths for 14 days to see a comparison of the
effectiveness from gargling green tea, probiotic
and chlorhexidine 0.2% in reducing the number
of Streptococcus mutans.
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Group A : Green tea group Group B :

Probiotic group Group C:
Chlorhexidine group

On the 0™ day (pre-test), the saliva was collected in
the given container for 1 minute. The saliva was
then stored and brought to USU Pharmaceutical
Microbiology laboratory to count the number of
Streptococcus mutans. Examination of
Streptococcus mutans using the TYCSB media and
colony counter tools. Operators instructed and
reminded each child to brush their teeth twice a
day and rinse according to the divided groups for
14 days. The saliva collection was done again on
the 14™ day (post-test) for the calculation of the
Streptococcus mutans colony count.

3. RESULTS

Characteristics of the subjects based on gender
were consisted of 63.3% female and 36.7% male,
whilst based on age were namely 43.3% of 12
years old, 30% of 14 years old, 20% of 15 years
old and 6.7% of 13 years old children. (Table 1).
Paired T test was used to determine the difference
in the mean of Streptococcus mutans colony count
for the green tea group (Tong Ji), the probiotic
group (liprolac) and the chlorhexidine group. The
results of statistical analysis showed that there was
a significant difference before and after treatment
in the green tea group, the probiotic group and the
chlorhexidine group (P=0.05) (Table 2).

One Way Anova test was used to determine the
mean difference on Streptococcus mutans colony
count before and after treatment in the green tea
group (Tong Ji), the probiotic group (liprolac) and
the chlorhexidine group. The results of statistical
analysis showed that there was a significant
difference between the green tea group, the
probotic group and the chlorhexidine group
(P=0.05) (Table 3).

Post hoc test was used to determine the
effectiveness of reducing the number of
Streptococcus mutans before and after treatment
between the green tea group (Tong Ji), the
probiotic group (liprolac) and the chlorhexidine
group 0.2%. The results of statistical analysis
showed that gargling green tea was as effective
as gargling with 0.2% chlorhexidine. Hence, out
of the 3 groups, gargling with probiotic solutions
was more effective in reducing the number of
Streptococcus mutans than gargling either with
green tea or chlorhexidine 0.2% (Table 4).
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Table 1: Subject characteristics based on gender and age

Charateristic n(30) %(100)
Gender
Male 11 36.7
Female 19 63.3
Age
12 13 43.3
13 2 6.7
14 9 30
15 6 20

Table 2: The mean and standard deviation of the colony forming units (CFU’s) of salivary Streptococcus
mutans before and after treatment

Before Treatment  After Treatment (x£SD)

Group (x+SD) (CFU/mI) P
(CFU/ml)

Green Tea 125.50+29.919 76.20£26.695 0.003*

Probiotic 203.90 +112.9 70.80+26.335 0.013*

Clorhexidine 126.40+27.395 83.10+39.278 0.048*

*p value <0,05; Paired T test

Table 3: The mean difference of the colony forming units (CFU’s) of salivary Streptococcus mutans before and
after treatment

Group Mean Difference 95% ClI P
(xSD) CFU/ml
Green Tea 49.30450.855 12.92+85.68
Probiotic 133.10+102.20 59.99+206.2 0.020*
Clorhexidine 43.30+59.803 0.52+ 86.08

*p value <0,05; One Way Anova test

Table 4: The difference in the mean number of Streptococcus mutans between groups from the results of
statistical tests (One Way Anova) which was then continued (Post Hoc)

Group Mean Diffirence (x£SD) 95% ClI P
(CFU/mI)
Green Tea Probiotic -83.80+33.274 -152.0+ -15.53 0.018*
Clorhexidine 6.000+33.274 -62.27+74.27 0.858
Green Tea 83.800+33.274 15.53+152.07 0.018*
Probiotic —
Clorhexidine 89.800+33.274 21.53+158.07 0.012*

*p value <0,05; Post Hoc
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4. DISCUSSION

This research was conducted on 30 children
consisting of three groups (green tea, probiotic,
chlorhexidine) with 10 children on each group in
Medan City. Based on gender distribution, the
female was the largest amount with a total of 19
children (63.3%), whilst male were 11 children
(36.7%). Based on age, the results showed that
the participants were at most 12 years old with a
total of 13 people (43.3%), followed by 14 years
old children with a total of 9 people (30%), 15
years old children with a total of 6 people
(20%), and children aged 13 years with a total of
2 people (6.7%). (Tablel)

The results of statistical analysis showed that
there was a significant difference before and
after gargling in the green tea group, the
probiotic group and the chlorhexidine group.
Based on the results of the study, the mean of
Streptococcus mutans colony count in the green
tea group (Tong Ji) before treatment was
125.50£29.919 CFU/ml and after treatment was
76.20+£26.695 CFU/mI, whilst in the probiotic
group (liprolac) before and after treatment were
203.90+£112.99  CFU/ml  and70.80+26.335
CFU/ml, and in the chlorhexidine group Before
and after treatment were 126.40+27.395 CFU/ml
and 83,10+£39.278 CFU/ml, respectively.
(P=0.05) (Table 2). These results were
consistent with the research conducted by
Mohan Jothika et al in 2015 regarding the
effectiveness of probiotic (Darolac),
chlorhexidine and fluoride mouthrinses against
the number of Streptococcus mutans in vivo. In
this study, the mean number of Streptococcus
mutans after treatment on the 30th day were
8.71 CFU/ml in the probiotic group, 10.38
CFU/ml in the chlorhexidine group, 19.76
CFU/ml in the fluoride group and 70.33
CFU/ml in the group gargling with distilled
water. Mohan Jothika et al’s study concluded
that chlorhexidine, sodium fluoride, probiotics
managed reducing the number of Streptococcus
mutans but gargling with probiotic solutions is
more effective so that it can be an alternative in
maintaining oral hygiene. According to Mohan
Jothika et al, the mechanism of decreasing the
number of Streptococcus mutans occured
because probiotics contain bacteria such as
Lactobacillus or Bifidobacterium which do not
ferment lactose and sucrose and can dominate
the oral cavity even though they are temporary,
thus reducing the colonization of Streptococcus
mutans in saliva.’>The results of this study were
also supported by Nikhe D. Nubatonis et al in
2016 regarding the effect of gargling with green
tea solution in reducing plaque accumulation on
the teeth of children aged 8-10 years. Based on
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their research, they stated that there was a
difference in the mean plaque accumulation
before and after gargling with green tea and
chlorhexidine solutions (P=0.0001).16

The reduction occurred in the green tea group
because it contains polyphenolic compounds which
mostly consist of catechins. These catechins from
green tea work to inhibit the activity of the
glycotransferase enzyme, thereby detering the
attachment of bacteria to the pellicle and the
process of plaque formation. Polyphenols also
work to inhibit the growth of microorganisms due
to its ability to denature cell proteins and damage
the cell membranes of microorganisms on dental
plaque.**® This statement was also supported by
Rosy Sirisha N et al’s research on the effectiveness
of green tea on the number of Streptococcus
mutans. The results of their study showed the
difference in the mean number of Streptococcus
mutans in the green tea group, namely before and
after treatment were 32200.0+£1316.6 CFU/ml and
266000.0£1429.8 CFU/ml, whilst in the
chlorhexidine gargling group, before and after
treatment were 31900.0£1370.3 CFU/ml and
26200.0+1316.6 CFU/m, respectively (p = 0.05).%2
The statistical analysis showed that there was a
statistically significant difference in the mean
difference of the reduction of Streptococcus
mutans colony count in the green tea group (Tong
Ji) (49.30+£50.855 CFU/ml) and the probiotic
group (Liprolac) (133.10+£102.201 CFU/ml)
(P=0.018). The results showed that there was no
significant difference in the mean difference of
the reduction of Streptococcus mutans colony
count in the green tea group (49.30+£50.855
CFU/ml) and the chlorhexidine  group
(43.30+£59.803CFU/ml) (P=0.858)(Tables 3 and
4). The results also showed that there was a
statistically significant difference in the mean
difference of the reduction of Streptococcus
mutans colony count in the probiotic group
(133.104£102.201 CFU/ml) and the chlorhexidine
group (43.30£59.803 CFU/ml) (P=0.012) (Tables
3 and 4). These results were consistent with Rosy
Sirisha N et al’s study on the effectiveness of
green tea on the Streptococcus mutans count.
Based on this study, there was no difference in the
mean difference of Streptococcus mutans colony
count in the green tea group and chlorhexidine
group (P=0.1988).

5. CONCLUSION
The conclusion of this study is that there are
significant differences in the effectiveness of the
probiotic solution (Liprolac), green tea (Tong Ji)
and chlorhexidine 0.2% in reducing the number of
Streptococcus mutans on children aged 12-15
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years in Medan. However, researchers found an
alternative plaque control that is effective and
safe, especially for children, namely probiotics
mouthrinse, which contains non-pathogenic
bacteria such as  Bifidobacterium  and
Lactobacillus acidophillus which can inhibit the
growth of pathogenic bacteria by producing
bacteriocins and through a combination of
systemic and local immune systems and also the
body's defense mechanisms.
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