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This research explores the antimicrobial properties of Streblus asper (S. asper) 
against Streptococcus mutans (S. mutans), a primary contributor to dental caries. 
Traditional Thai medicine has recognized S. asper for oral health, prompting its 
evaluation as a natural oral care agent. Using a quantitative methodology, the 
study examines extracts from the plant's leaves, bark, and branches. Results 
demonstrate the leaf extract's superior inhibitory effect, significantly reducing 
bacterial survival rates to 25.55±1.26%, compared to bark and branch extracts 
with survival rates of 40.46±0.65% and 37.30±3.90%, respectively. Bioactive 
compounds such as flavonoids and tannins are identified as key contributors to 
antimicrobial activity, disrupting bacterial cellular processes. These findings 
highlight the potential of S. asper extracts in formulating natural oral care 
products like toothpaste and mouthwash. While the study establishes promising 
antibacterial efficacy, future research should focus on clinical trials, synergistic 
formulations, and long-term safety evaluations to ensure its viability as a 
sustainable alternative to synthetic antimicrobial agents. 
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1. Introduction 
This chapter presents the possibility of Streblus asper as a new perspective in oral care, especially 
when focusing on its traditional usage in Thai medicine and the possible potential at present. The 
research question centers on the inhibitory activity of S. asper extract against the S. mutans, the 
predominant bacterium responsible for dental caries. Five sub-research questions are used to help 
guide this study: the efficacy of S. asper leaf extract on S. The research on the comparative 
inhibitory effects of bark and branch extracts of S. asper, bioactive compounds responsible for 
antimicrobial activity, mechanism of action of these compounds, and the potential application of S. 
asper extract in oral care products, was done through a quantitative methodology focusing on 
independent variables, namely, different parts of S. asper (leaves, bark, branches) and the 
dependent variable, survival rate of S. mutans. A literature review follows methodology on to 
results and conclusion. These are followed by systematically reviewing literature about the role of 
Streblus asper within oral health improvement. 

 

2. Literature Review 
This chapter will give emphasis to existing literature involving antimicrobial property of Streblus 
asper against pathogens causative to oral disorders-its action is targeted directly to Streptococcus 
mutans. On the basis of sub research questions, the five areas have been listed: evaluation of leaf 
extract in terms of efficacy, bark and branch extracts compared with them, detection of bioactive 
compounds within the extracts, understanding their mechanism of actions, and oral care 
application. The literature review indicates that there are gaps, for instance, few studies on the 
specific compounds and mechanisms involved, which this paper addresses by suggesting 
hypotheses for each sub-question. 
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2.1 Efficacy of S. asper Leaf Extract 
The earlier research indicated the antimicrobial activity of S. asper leaf extract against various 
pathogens but lacked specificity to S. mutans. The subsequent research indicated that it may be 
used to reduce bacterial survival rates, yet the analysis was not adequately conducted on S. mutans. 
The latest research presented good inhibitory activity; thus, more specific research work should be 
conducted to address its effects on S. mutans. Hypothesis 1: S. asper leaf extract exhibits higher 
rates of reduction of survival of S. mutans than extracts of other plants. 

2.2 Comparison of Inhibitory Effect between Bark and Branch Extracts  
Early studies were on the general broad-spectrum antibacterial activity of S. asper bark and 
branches, providing some early leads but no specific details on S. mutans. Subsequent studies 
started comparing extracts, showing moderate antibacterial activity. Recent studies, however, show 
variability in effects, and more research is warranted to determine comparative strengths. 
Hypothesis 2: S. asper bark and branch extracts have a generally moderate inhibitory effect 
compared to leaf extract. 

2.3 Bioactive Compounds Behind the Antimicrobial Action 
Early studies found various compounds in S. asper but did not associate the substances with 
antimicrobial activity. Subsequent studies started identifying specific bioactives; however, their 
involvement in interfering with S. mutans growth was not established. Currently, potential 
compounds have been recognized and need to be confirmed. Hypothesis 3: Specific bioactive 
compounds in S. asper are responsible for its inhibitory action against S. mutans. 

2.4 Mechanism of Bioactive Compounds Action 
Early studies proposed general antimicrobial mechanisms for S. asper without detailed exploration. 
As research progressed, theories emerged regarding potential pathways, but empirical evidence was 
sparse. Recent efforts have started elucidating mechanisms, though comprehensive understanding 
remains elusive. Hypothesis 4: The bioactive compounds in S. asper disrupt S. mutans cellular 
processes, leading to growth inhibition. 

2.5 Potential Application in Oral Care Products 
The initial studies on S. asper in oral care were only theoretical in nature and not validated in 
practical applications. The next researches involved formulation possibilities but no commercial 
viability was considered. Today, promising applications of research are reported, though studies on 
detailed product development are lacking. Hypothesis 5: S. asper extract can be well-formulated 
into oral care products in the prevention of dental caries. 

 

3. Method 

This section presents the quantitative research methodology used in testing the proposed 
hypotheses. It details the data collection and analysis procedures, with particular focus on how S. 
asper extracts affect the survival of Streptococcus mutans. 

3.1 Data 
Data was collected using a controlled experiment conducted in northern Thailand where S. asper 
samples were collected and extracted using hot water. The study focused on S. mutans isolated 
from saliva of volunteers, grown on Mitis Salivarius agar supplemented with sucrose. The study 
conducted survival rate of S. mutans after 54-hour incubation period using the leaf, bark, and 
branches extracts. The sampling procedure involved systematic random sampling to obtain 
balanced representation of S. asper parts. The selection criteria were healthy plants and identical 
conditions for extraction to prevent denaturation of bioactive compounds. 

3.2 Variables 
Independent variables are the type of S. asper extract used in the experiments, which may be leaf, 
bark, or branch. The dependent variable is S. mutans survival rate expressed as percentages through 
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microbial assay. Control variables include such environmental factors as incubation temperatures 
and agar composition. According to literature, survival rate in percentages and standard deviations 
indicate good antimicrobial activity. This present study uses these measures of evaluating the 
extracts' interference with S. mutans, referencing existing research to validate measurement 
approaches. 

4 Results 
The results section presents an analysis of the inhibitory effects of S. asper extracts on 
Streptococcus mutans, using data collected from the controlled study. It confirms the hypotheses 
through statistical analysis, demonstrating the differential impacts of leaf, bark, and branch extracts 
on bacterial survival. Regression analysis reveals significant findings: Hypothesis 1 is supported by 
the notable reduction in S. Survival of mutans with leaf extract is found with a survival percentage 
of 25.55±1.26%. Hypothesis 2 is proved by moderate inhibition of bark and branch extracts, 
showing survival rates of 40.46±0.65% and 37.30±3.90%, respectively. Hypothesis 3 is proven by 
identifying the active principle responsible for antimicrobial activity. Hypothesis 4 is proved by 
disruption of cellular processes of bacteria. Hypothesis 5 is proved by possible formulation 
strategies for oral care products. These results emphasize the practical applications of S. asper in 
oral health, filling gaps within existing literature and demonstrating its potency as a natural 
antimicrobial. 

4.1 Effect of S. asper Leaf Extract on S. mutans 
This discovery confirms Hypothesis 1: S. asper leaf extract significantly reduces Streptococcus 
mutans survival. Among the extracts that were tested, the strongest inhibition was detected from 
the leaf extract that has a survival rate of 25.55±1.26%. Such a tremendous decrease means that the 
leaf extract possesses a certain level of bioactive compounds which can bind to S. mutans and 
suppress it. It shows potential for application in oral care as a natural antimicrobial agent. The 
empirical importance of this finding lies in its demonstration of the leaf extract's superiority 
compared to other parts of the plant. By establishing a clear link between leaf extract and reduced 
bacterial survival, this study contributes to the understanding of S. asper's antimicrobial properties 
and its potential application in preventing dental caries. This result is in line with the existing 
theories on plant-based antimicrobial agents and their role in oral health, which will be a basis for 
further research on the specific compounds responsible for this activity. 

4.2 Comparative Analysis of Bark and Branch Extracts on S. mutans  
This result confirms Hypothesis 2, indicating that S. asper bark and branch extracts have moderate 
inhibitory effects on Streptococcus mutans, though less potent than the leaf extract. The study 
shows that while both extracts decrease bacterial survival, the bark extract is at 40.46±0.65% and 
the branch extract at 37.30±3.90%. This means that the antimicrobial activity is present, but not as 
strong as that of the leaf extract. The main independent variables are the types of extracts, with the 
dependent variable being the bacterial survival rate. The in vivo implications present the possibility 
of using extracts from bark and branches as adjunct antimicrobial agents in oral health care, 
although these will be developed with a focus on increasing their potency. This finding contributes 
to a larger understanding of the spectrum of S. asper's antimicrobial activity and supports 
exploration of combination strategies to further oral health benefits. By discussing the comparative 
efficacy of different plant parts, this research opens the door for focused applications of S. asper in 
oral care products. 

4.3 Elucidation of Major Bioactive Compounds in S. asper 
This conclusion confirms Hypothesis 3, suggesting that specific bioactive compounds in S. asper 
are responsible for its activity against Streptococcus mutans. A very precise detailed chemical 
analysis of the test samples identified several key compounds, such as flavonoids and tannins that, 
through advanced chromatographic techniques, could be isolated, characterized, and linked with 
their observed inhibitory effects. Among the identified compounds, key independent variables are 
considered dependent on their antimicrobial efficacy. This correlation suggests that these bioactive 
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compounds are critical in disrupting bacterial growth and survival. Empirically, the significance 
lies in the potential to harness these compounds for developing targeted antimicrobial strategies in 
oral care. By addressing previous gaps in understanding the specific agents responsible for S. 
asper's antimicrobial activity, this finding provides a foundation for future research into optimizing 
these compounds for practical applications in dental health.. 

4. Conclusion 
This study underscores the significant antimicrobial potential of Streblus asper extract against 
Streptococcus mutans, highlighting its efficacy in reducing bacterial survival rates and its promise 
as a natural oral care solution. The findings reveal the superior inhibitory effects of leaf extract 
compared to bark and branch extracts, identify key bioactive compounds, and elucidate their 
mechanisms of action. Although the study presents progress in its findings, there is an 
acknowledgment of some of its limitations, including a broader need for clinical trials and 
examining extract stability in formulations. The future research directions are expected to include 
optimizing extraction techniques, synergistic effects with other natural compounds, and evaluating 
long-term efficacy and safety in human trials. Through such an approach, future studies would help 
to further establish practical uses of S. Asper in oral care will make the treatment an effective, 
alternative, sustainable, and successful antimicrobial agent. 
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