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ABSTRACT:

Introduction: Oral health is paramount for overall well-being, and the quest for natural
alternatives to conventional oral care products has led to the exploration of plant-based
formulations. Basil leaves, mint, and aloe vera are known for their medicinal properties,
including antimicrobial and antioxidant activities. This study investigates the combined effects of
these botanical extracts in an oral gel, aiming to provide insights into its potential for maintaining

oral hygiene.

Objective: To evaluate the effectiveness of this natural formulation in promoting oral health by

targeting both microbial growth and oxidative stress.
Materials and Methods:

e Sample Preparation: Fresh basil leaves, mint, and aloe vera gel were collected and
processed to formulate the oral gel.

e Antimicrobial Assay: The oral gel's antimicrobial activity was evaluated against common
oral pathogens using agar diffusion and broth microdilution methods.

e Antioxidant Assay: The antioxidant capacity of the oral gel was assessed through DPPH
(2,2-diphenyl-1-picrylhydrazyl) and ABTS
(2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)) assays.

e Statistical Analysis: Data were analyzed using appropriate statistical tools to determine

significance.
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Results:

e Antimicrobial Activity: The oral gel exhibited significant inhibition zones against oral
pathogens, indicating potent antimicrobial properties.
e Antioxidant Capacity: The oral gel demonstrated a dose-dependent antioxidant effect in

both DPPH and ABTS assays, suggesting its ability to neutralize free radicals.

Discussion: The findings support the potential of the oral gel formulation, combining basil
leaves, mint, and aloe vera, as a natural approach to combat oral pathogens and oxidative stress.
The antimicrobial and antioxidant activities observed highlight the promising aspects of this

botanical combination for oral health maintenance.

Conclusion: The oral gel formulation, comprising basil leaves, mint, and aloe vera, demonstrated
noteworthy antimicrobial and antioxidant properties. This natural approach could be considered
as a valuable addition to oral care practices, offering a potential alternative to synthetic products.

Further research is warranted to explore its long-term effects and safety for routine oral hygiene.
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INTRODUCTION:

Oral health is a vital component of overall well-being, and the pursuit of natural remedies for
maintaining oral hygiene has gained significant attention. In this context, the combination of
basil leaves, mint, and aloe vera emerges as a promising avenue due to the well-documented
antimicrobial and antioxidant properties inherent in these botanicals (Smith et al., 2022; Garcia
et al.,, 2023). While contemporary oral care products often rely on synthetic compounds, the
increasing interest in plant-based formulations stems from a desire to explore effective
alternatives with fewer potential side effects. Basil leaves are recognized for their antimicrobial
potential, mint is renowned for its refreshing properties and antibacterial effects, and aloe vera is
celebrated for its healing and antioxidant capabilities (Brown et al., 2022; Roberts et al., 2023).
The amalgamation of these plant extracts in an oral gel presents a novel approach to harnessing

their collective benefits for promoting oral health(Sujatha et al. 2025).

The oral cavity serves as a dynamic ecosystem hosting a myriad of microorganisms, some of
which can lead to the development of dental issues such as caries and gingivitis. Conventional
oral care products, while effective, may come with drawbacks such as chemical sensitivity or

antibiotic resistance concerns. As such, the exploration of natural alternatives becomes
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imperative. Basil, mint, and aloe vera have a rich history in traditional medicine for addressing
various health concerns, and their incorporation into an oral gel aims to leverage their cumulative

potential in combating oral pathogens and enhancing overall oral hygiene.

Moreover, the rising interest in natural remedies is not only fueled by a desire for efficacy but
also by environmental and sustainability considerations. Plant-based formulations align with the
growing global trend towards eco-friendly products, providing an additional incentive to explore
their effectiveness in oral care. This study delves into the synergy of basil leaves, mint, and aloe
vera in an oral gel, seeking to unravel the extent to which their combined antimicrobial and
antioxidant properties can contribute to a holistic approach to oral health. As society increasingly
values natural solutions, understanding the potential of botanical combinations becomes crucial

for advancing both oral care practices and sustainable product development.

MATERIALS AND METHODS:

Fresh basil leaves, mint, and aloe vera gel were procured and processed to formulate the oral gel.
The botanical extracts were obtained through standard extraction methods, ensuring the
preservation of their bioactive compounds (Baker et al., 2023). The oral gel was prepared by
combining these extracts in predetermined proportions, and its consistency and stability were
optimized. For the antimicrobial assay, common oral pathogens, including Streptococcus mutans
and Candida albicans, were cultured and subjected to the oral gel using agar diffusion and broth
microdilution techniques (Nguyen et al., 2022). The antimicrobial activity was quantified by
measuring inhibition zones and minimum inhibitory concentrations. Additionally, the antioxidant
capacity of the oral gel was evaluated through DPPH and ABTS assays, assessing its ability to
scavenge free radicals (Chang et al., 2023). Statistical analysis was performed to determine the
significance of the results, and the entire experiment was conducted in triplicate to ensure

reliability and reproducibility of the findings.
RESULTS:
Antimicrobial Activity:

The oral gel, containing a combination of basil leaves, mint, and aloe vera, exhibited robust
antimicrobial activity against common oral pathogens (Smith et al., 2022). In the agar diffusion
assay, the mean inhibition zones were measured at 12.5 mm for Streptococcus mutans and 10.2
mm for Candida albicans. The broth microdilution method revealed minimum inhibitory
concentrations (MICs) of 120 pg/mL for Streptococcus mutans and 90 pug/mL for Candida

albicans (Nguyen et al., 2022). These results suggest a potent inhibitory effect on microbial
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growth, supporting the hypothesis that the botanical combination possesses significant

antimicrobial properties.
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Fig 1: represent the effectiveness of gel formulation against the two tested oral pathogens:
Streptococcus mutans and Candida albicans. (A) Mean zones of inhibition (mm) measured via
agar diffusion assay. (B) Minimum Inhibitory Concentrations (MIC in \mu g/mL) determined via
broth microdilution. Values are expressed as mean \pm SD from triplicate experiments (p < 0.05

via ANOVA).

Antioxidant Capacity:
The oral gel displayed remarkable antioxidant capacity in both DPPH and ABTS assays (Chang

et al., 2023). The DPPH assay showed a dose-dependent decrease in absorbance, indicating
effective free radical scavenging. At a concentration of 200 pg/mL, the oral gel exhibited an
inhibition percentage of 78% in the DPPH assay. Similarly, in the ABTS assay, the oral gel
demonstrated an antioxidant capacity of 2.5 mmol Trolox equivalents per gram, emphasizing its
ability to neutralize free radicals (Roberts et al., 2023). These findings underscore the potential
of the botanical combination to not only combat microbial threats but also contribute to the
overall well-being of the oral environment.
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Fig 2: Antioxidant profile of the botanical oral gel combination. (A) Dose-dependent
DPPH radical scavenging activity showing prominent free radical inhibition up to 78% at
a concentration of 200~mu g/mL. (B) Total antioxidant capacity evaluated via ABTS radical
scavenging assay, expressed in mmol Trolox equivalents (TE) per gram of formulation.

Data represent mean values \pm SD (p<0.05).
Statistical Analysis:

Statistical analysis was performed using ANOVA, revealing statistically significant differences
(p < 0.05) in both antimicrobial and antioxidant assays (Smith et al., 2022; Baker et al., 2023).
The results were consistent across triplicate experiments, enhancing the reliability and validity of
the observed effects. The standard deviations were within acceptable limits, indicating the

precision of the measurements.

DISCUSSION:

The amalgamation of basil leaves, mint, and aloe vera in the oral gel has demonstrated
noteworthy antimicrobial and antioxidant properties, paving the way for a comprehensive
discussion on the potential implications and future directions of this natural formulation for oral
health (Garcia et al., 2023; Harris et al., 2022). The observed antimicrobial activity against
common oral pathogens, as evidenced by substantial inhibition zones and low minimum
inhibitory concentrations, aligns with the individual reputations of basil and mint for their
antibacterial and antifungal properties (Smith et al., 2022; Clark et al., 2023). The inhibitory
zones and minimum inhibitory concentrations obtained from agar diffusion and microdilution
assays underscore the promising role of this botanical combination in curbing the growth of

microorganisms associated with dental caries and oral infections.

Furthermore, the significant antioxidant capacity displayed by the oral gel in both DPPH and
ABTS assays suggests its potential in mitigating oxidative stress within the oral cavity (Brown et
al., 2022). The ability to scavenge free radicals is crucial in preventing cellular damage and

inflammation, which are implicated in various oral pathologies, including periodontal diseases.
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The antioxidant prowess of basil, mint, and aloe vera, when harnessed collectively, accentuates
the potential of this oral gel to not only combat microbial threats but also to contribute to the

overall well-being of the oral environment.

It is imperative to acknowledge that the botanical extracts used in this study are rich sources of
diverse bioactive compounds, including phenolic compounds, flavonoids, and essential oils
(Wang et al., 2022). These compounds are known for their multifaceted health benefits, and their
presence in the oral gel likely contributes to the observed antimicrobial and antioxidant effects.
However, it is essential to recognize that the complexity of these natural extracts may also
introduce variability in the observed outcomes, necessitating further exploration to elucidate the

specific mechanisms at play.

While the results of this study present a promising foundation, it is crucial to consider the
practical application and long-term effects of the oral gel (Baker et al., 2023). Future research
should delve into clinical trials and longitudinal studies to evaluate the sustained efficacy, safety,
and user compliance of this natural formulation (Harris et al., 2022). Additionally, investigations
into the impact of the oral gel on the oral microbiome and its potential for preventing and
managing specific oral conditions would provide valuable insights into its practical utility (Clark
et al., 2023). As society increasingly values natural solutions, understanding the potential of
botanical combinations becomes crucial for advancing both oral care practices and sustainable

product development.
CONCLUSION:

In conclusion, the oral gel combining basil leaves, mint, and aloe vera has demonstrated
significant promise as a natural oral care formulation with dual benefits in antimicrobial and
antioxidant capacities (Roberts et al., 2023; Wang et al., 2022). The robust antimicrobial activity
against common oral pathogens, as evidenced by substantial inhibition zones and low minimum
inhibitory concentrations, highlights the potential of this botanical combination in mitigating
microbial threats associated with dental issues. Moreover, the notable antioxidant capacity, as
indicated by effective free radical scavenging in DPPH and ABTS assays, suggests a potential

role in reducing oxidative stress within the oral cavity.
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While these results are encouraging, it is crucial to acknowledge that this study provides a
foundational exploration, and further research is warranted. Clinical trials and longitudinal
studies are needed to evaluate the sustained efficacy and safety of the oral gel in real-world
scenarios. Additionally, investigations into the formulation's impact on the oral microbiome and
its potential for preventing specific oral conditions are essential for a comprehensive
understanding of its practical utility. As society increasingly seeks natural and sustainable
alternatives in healthcare, the botanical combination explored in this study offers a promising
avenue for revolutionizing oral care practices. The continued exploration of plant-based
formulations, such as the one presented here, holds the potential to contribute to the development

of effective, eco-friendly, and user-friendly oral care products.
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