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Abstract  

Introduction: Oral diseases have been treated using natural ingredients because of their anti-
inflammatory, antioxidant, and antibacterial properties, also found in herbs. Still, only a few studies 
have examined using herbal-based mouthwashes as antibacterials in the mouth. This study 
examined the efficacy of a mouthwash containing sesewanua (Clerodendrum Fragrans Wild) on oral 
bacteria growth. Material and Methods: This quasi-experiment was conducted with one hundred 
female students. Participants were categorized into four groups of 25 each. Before and after oral 
hygiene, samples of a swab from oral mucosa and tongue dorsum were examined to count the 
streptococcus mutans. The outcome measures were analysed using a paired t-test and One-way 
ANOVA; a p-value of less than 0.05 is defined as statistical significance. Results: We found oral 
hygiene using 1%, 2%, and 4% sesewanua mouthwash significantly reduced the growth of oral 
bacteria (p<0.05). The 2% sesewanua mouthwash concentration more effectively reduced oral 
bacterial growth (p<0.05). There was a decrease in the average amount of bacteria in the oral cavity. 
Conclusions: The 2% concentration of sesewanua mouthwash works best when lessening oral 
bacterial growth. Practising regular oral hygiene using the right antibacterial mouthwash is critical 
due to the rising prevalence of oral diseases globally. The search for alternative products is still 
significant since herbal remedies made from plants utilized in traditional medicine have shown to be 
an excellent alternative to chemical medication.  The sesewanua mouthwash may be used as routine 
oral hygiene to prevent and treat oral diseases in both clinical and community settings. 
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INTRODUCTION 

Oral diseases are a prevalent health issue that affects many people worldwide. 
According to the WHO Global Oral Health Status Report (1), around 3.5 billion people 
globally suffer from oral diseases, with middle-income countries accounting for three 
out of every four cases. Primary tooth decay affects 514 million children globally, 
whereas caries of permanent teeth afflict around 2 billion adults worldwide. Periodontal 
disease is an oral disease and one of the most common inflammatory conditions 
affecting adults. It is estimated that over 19% of adults globally suffer from severe 
periodontal disorders, with over 1 billion cases worldwide. In Indonesia, 74.1% of the 
population suffers from periodontitis (2). 
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Scientific studies have discovered a link between specific bacteria and dental health. 
For instance, there is a positive correlation between Veillonella (3) and 
Capnocytophaga ochracea (4). In healthy individuals who do not suffer from bad 
breath, Streptococcus salivarius is often found on the tongue's top surface (5)  A 
thorough investigation of the typical oral microbiome revealed that the most common 
species in healthy individuals include Granulicatella advances, Gemella hemolysis, 
and Streptococcus mutans (6). While there is still no agreement on the exact bacterial 
species that serve as indicators of dental health, there is increasing evidence of the 
most prevalent bacterial species present in healthy individuals. 

Periodontitis is a chronic condition that affects adults. It is caused by a particular 
bacterial ecology that inflames the host and destroys periodontal tissue, which leads 
to the formation of pockets and causes teeth to fall out (7). Non-plaque-associated 
bacteria, viruses, and fungi can also cause gingival lesions linked to herpes and 
candidiasis (8). In addition, a specific microecosystem defines malignant tissue in 
cases of oral cancer. It's interesting to note that oral microbes may also be linked to 
health conditions outside of the mouth.  

There are suggestions of links between oral microbes and gastrointestinal cancers (9), 
immunological (10), cardiometabolic (11), and respiratory disorders (12), as well as 
complications during pregnancy (13). Many oral diseases and disorders share 
modifiable risk factors for the four most common non-communicable diseases (NCDs): 
diabetes, cancer, chronic respiratory illnesses, and tobacco use. Furthermore, there 
is a reciprocal relationship between the onset and advancement of periodontal disease 
and diabetes (14,15). Dental cavities are also caused by high sugar consumption, and 
there is a causative connection between the two (15).   

Access to dental care is often a luxury that many low-income individuals cannot afford, 
leaving them in need of a more effective and efficient alternative to dental prevention 
and treatment. Various agents such as biguanide antiseptics, quaternary ammonium 
antiseptics, phenolic antiseptics, and oxygenating agents are used to treat oral 
infections (16). However, several of these medications have adverse effects, including 
tooth discoloration, vomiting, and diarrhea.  

Furthermore, bacteria have become resistant to many antibiotics commonly used to 
treat oral infections, such as tetracycline, penicillin, cephalosporins, and erythromycin 
(17). As a result, natural medicines extracted from plants used in traditional treatments 
have proven to be a viable alternative to chemical cures, and the search for alternative 
treatments remains a significant concern (18). 

Ongoing research is being carried out to find alternative long-term safe and effective 
medicine that has a lower side effect rate than synthetic materials. Antimicrobial 
substances, which have potential health benefits, are being studied, especially for their 
effects on the oral cavity (18).  These substances are primarily derived from metal 
salts, phenolic compounds, and herbal extracts, all of which have shown positive 
outcomes in clinical and laboratory investigations (19). Since herbal extracts are non-
synthetic and non-chemical and have been used for a long time in traditional medicine, 
extensive research has been done on them (20). Oral diseases have been treated 
using natural components because of their anti-inflammatory, antioxidant, and 
antibacterial properties, which are also present in herbs (21) 

The tropical forests of Indonesia are home to native people who possess exceptional 
knowledge about plants that are believed to have medicinal properties. Traditional 
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healing is the primary source of healthcare in many regions. In North Sulawesi, for 
instance, people have been using traditional medicine to treat various ailments such 
as body pain, sprains, and swallowing pain (22).  Clerodendrum Fragrans Wild, 
commonly known as sesewanua, is an antipyretic (23)  and is used in traditional spas 
in North Sulawesi (24,25). It contains 13.47% quercetin, a flavonoid chemical that has 
anti-inflammatory and mildly anticancer properties (26–28).  

Sesewanua contains antibacterial and anti-inflammatory properties, which makes it a 
suitable active ingredient for use in mouthwash. However, there is no prior research 
on the effectiveness of sesewanua extract as a mouthwash. Thus, this study aims to 
investigate the impact of varying concentrations of sesewanua extract on the growth 
of oral bacteria and to determine the optimum concentration of sesewanua for 
reducing oral bacteria. The results of this study can be beneficial in preventing and 
treating oral diseases, both in clinical and community settings. 
 
MATERIALS AND METHODS 

Study Design 

This research was conducted at the Manado Health Polytechnic female dormitory as 
a pre-post-test with a control group design. This quasi-experiment study began after 
obtaining the necessary regulatory permits. Participants were randomly assigned to 
receive 4%, 2%, or 1% of sesewanua extract, or purified water. Each group had an 
equal number of participants. The primary objective was to identify differences in the 
overall effectiveness of these four interventions. Participants were treated similarly 
throughout the study. Participants in each parallel group were required to avoid 
accidentally contaminating the other group through unexpected co-interventions. 

Participants 

A total of one hundred female students were randomly selected and divided into four 
groups based on certain eligibility criteria. The criteria included willingness to 
participate, good dental and overall health, being at least 17 years old, and not 
receiving any medication therapy. The sample size was determined based on a 
previous study conducted by Jain and Jain in 2016 (27).  

Preparation of sesewanua extract  

The leaves collected for this research are first sorted and washed under running water. 
They are then drained and dried in open air, away from direct sunlight. The drying 
process continues until the leaves reach a state of physiological dryness, which means 
that they can be broken up by hand. After this, the leaves are sorted once again and 
ground into a powder. 

For this research, the maceration extraction method was used. This involved soaking 
1000 grams of sesewanua leaf powder in a 70% ethanol solvent for 6 hours, stirring 
occasionally, and then leaving it for another 18 hours. The macerate was then 
separated by filtration. This process was repeated twice using the same solvent. All 
the macerate was collected, and the solvent was evaporated at 40°C using a low-
pressure vacuum evaporator until a thick extract was obtained.  

To make the mouthwash, sorbitol, saccharin natrium, and methyl pabaren were each 
dissolved in water and heated. The sesewanua extract was then dissolved in sorbitol. 
All solutions were combined in a measuring flask, and distilled water was added to 
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reach the mark. The solution was then filtered and sterilized using a UV lamp. 

Procedures 

All 100 participants who provided their informed consent were randomly assigned to 
one of four groups, each consisting of 25 students. The intervention group used a 
mouthwash containing 1%, 2%, and 4% sesewanua, while the other group received a 
placebo mouthwash made of purified water. Before starting the study, all participants 
received instructions on basic oral hygiene practices. During the study, participants 
were instructed to brush their teeth with the same toothpaste for two to three minutes 
in the morning and gargle with 25 ml of mouthwash for 60 seconds. Before and after 
oral hygiene, qualified personnel took a swab from the left and right buccal oral 
mucosa and tongue dorsum with a sterile wooden spatula immediately after oral 
hygiene procedure. The swab was then transferred to a clean wooden spatula that 
was kept at -80°C until it was processed further in the same microbiological laboratory. 
The aim was to count the number of streptococci mutans. The students were free to 
withdraw from the study at any time during the study period. 

Ethical Consideration 

The study has been given ethical approval and permission has been granted from 
Health Research Ethics Committee Poltekkes Kemenkes Manado, under the number 
KEPK.01/10/409/2023. Each participant has provided informed consent, and the data 
has been de-identified after the data processing protocol. Students have the right to 
withdraw from the study at any point during the study period. 

Statistical Analysis 

The study used a paired t-test and One-way ANOVA test to analyse the count of oral 
bacteria for significant differences between pre-test and post-test scores. Statistical 
significance was defined as a p-value of less than 0.05 and SPSS v.17 software was 
used for the analysis. 
 
RESULTS 

One hundred healthy female students were surveyed, and Tables 2 and 3 present the 
number of oral bacteria collected for the intervention and placebo groups and the 
effectiveness of sesewanua mouthwash in reducing oral bacteria growth. 

The study involved 25 participants, and the results showed that administering a 1% 
concentration of the mouthwash reduced bacterial growth in the mouth by an average 
of 481.0 (from 1592.0 to 1111.0). Similarly, administering a 2% concentration of the 
mouthwash reduced bacterial growth by an average of 584.8 (from 1025.8 to 441.0), 
while a 4% concentration reduced it by an average of 400.7 (from 1319.4 to 918.7). 
Additionally, using purified water for oral hygiene reduced bacterial growth in the 
mouth by an average of 268.4 (from 1515.0 to 1246.6).  

When comparing the average growth of oral bacteria between the 1% and 2% 
concentrations, while there is a difference of -99.8, it is not statistically significant (p = 
0.322). Similarly, there is no significant difference in the average growth of bacteria 
between the 1% and 4% concentrations (p = 0.461). However, the 1% concentration 
did show a significant difference compared to the control group (p = 0.003). On the 
other hand, there is a significant difference (p = 0.010) between the 2% and 4% 
concentrations. Additionally, when compared to the control (water), the 2% 
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concentration also showed a significant difference (p < 0.001). Finally, compared to 
the control group, there was no significant difference (p = 0.149) in the effectiveness 
of the 4% concentration of sesewanua mouthwash. 
 
DISCUSSION 

The purpose of this study was to evaluate the effectiveness of sesewanua mouthwash 
in reducing the number of oral bacteria that can lead to oral diseases. The study 
involved 100 participants aged between 17-22 years who followed the trial protocol. 
They observed a significant decrease in the number of harmful bacteria in their mouths 
after using sesewanua (Clerodendrum Fragrans Wild) mouthwash with concentrations 
of 1%, 2%, and 4%. This improvement in oral hygiene was achieved using sesewanua 
mouthwash. 

The study's results indicate that using sesewanua and purified water in varying 
concentrations for oral hygiene at the post-test significantly reduces the number of oral 
bacteria. Previous studies have shown that sesewanua leaves combined with ethanol 
extract have the potential to be antibacterial (29). Sesewanua plants also exhibit 
antimicrobial activity, including antiplasmodial and antiprotozoal (30,31). In addition to 
its antimicrobial activity, sesewanua has anti-cancer properties that can suppress 
cancer cell growth while inhibiting bacterial growth (26). The methanol fraction of 
sesewanua leaves can inhibit bacterial growth with the largest inhibition zone (32).  

An experiment was conducted to determine the ideal concentration of sesewanua for 
reducing oral bacteria. The trial involved using 1%, 2%, and 4% sesewanua 
mouthwash, and the participants observed a decrease in oral bacteria growth. The 
data indicated a significant drop immediately after oral hygiene, and it was found that 
a 2% concentration of sesewanua mouthwash is a great substitute for oral hygiene. 
This can be seen from the difference in the mean number of oral bacteria compared 
to 4% and purified water. This result differs from a previous study that found 
sesewanua leaf ethanol extract to be a potential antibacterial agent against 
Staphylococcus aureus, Escherichia coli, and Salmonella typhi, at concentrations of 
20%, 40%, and 60% (29). The extract was included in the solid group for inhibiting 
Staphylococcus aureus bacteria, while at concentrations of 40% and 60%, it was 
included in the strong group to inhibit Escherichia coli and Salmonella typhi bacteria. 
This is in line with the theory that the larger the extract concentration, the larger the 
diameter of the inhibitory area. Therefore, the greater the concentration of the 
antimicrobial compound being tested, the greater the antimicrobial activity of the 
compound (33). The difference in results is possible because the research subjects 
had good oral and dental health, and further antibacterial activity against gram-positive 
and gram-negative bacteria could not be detected. 

This study had limitations, such as its relatively short trial period and in the same 
population. More clinical studies with a diverse subject population and a more 
extended trial period are required to investigate its potential as a therapeutic agent in 
the management of daily oral hygiene. 
 
CONCLUSIONS 
There was a reduction in the average quantity of bacteria in the oral cavity after 
applying sesewanua mouthwash as part of oral hygiene. The 2% concentration of 
sesewanua mouthwash is more effective in reducing oral bacterial growth.  The 
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findings of this study may be applied to the prevention and treatment of oral disorders 
in both clinical and community settings. Hence, future research is needed to evaluate 
the efficacy of sesewanua mouthwash as a formula for oral hygiene among critical 
illness patients in the hospital. 
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