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Abstract 

This paper explores the significant role of Thai fruits in promoting oral health and preventing halitosis. Rich in 

bioactive compounds, antioxidants, vitamins, minerals, and dietary fiber, Thai fruits such as mangosteen, guava, 

and tamarind offer numerous oral health benefits. Vitamins C, A, and B found in these fruits enhance gum 

strength, support mucous membrane health, and boost saliva production, crucial for a balanced oral environment. 

Essential minerals like calcium, potassium, magnesium, and zinc fortify teeth, regulate oral pH, and inhibit 

bacterial growth. Additionally, the antioxidants and bioactive compounds exhibit strong antimicrobial and anti-

inflammatory properties, reducing bacterial load and protecting against oxidative stress and inflammation. These 

combined effects help mitigate the risks of dental caries, gum diseases, and bad breath. By incorporating Thai 

fruits into the diet, individuals can naturally enhance their oral hygiene, reduce reliance on chemical-based oral 

care products, and adopt a holistic approach to oral health maintenance. This study highlights the potential of 

Thai fruits as functional foods in promoting oral health and preventing halitosis, advocating for their inclusion in 

regular diets for comprehensive oral health benefits. 
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Introduction 

In recent years, there has been a growing recognition 

of the intricate relationship between diet and oral 

health. While traditional oral care practices have 

primarily focused on hygiene routines and dental 

interventions, a new frontier is emerging in the form 

of functional foods, particularly fruits, and their 

potential impact on the oral microbiome. The oral 

microbiome, a diverse and dynamic ecosystem of 

microorganisms residing in the mouth, plays a pivotal 

role in maintaining oral health [1]. 

Functional fruits, characterized by their enriched 

nutritional profiles and bioactive compounds, have 

been gaining attention for their purported health 

benefits beyond basic nutrition. As research in the 

field of microbiome science advances, investigations 

into the interactions between functional fruits and the 

oral microbiome are shedding light on the potential 

role of dietary interventions in promoting oral health 

[2]. This exploration is motivated by a dual 

understanding of the significance of oral health and the 

evolving concept of functional foods. Oral health, a 

key component of overall well-being, is integral to 

activities such as mastication, speech, and digestion, 

while also serving as a gateway to the rest of the body 

[2, 3]. Functional foods, on the other hand, are 

about:blank
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recognized for their ability to provide essential 

nutrients and bioactive compounds that extend beyond 

basic nutritional requirements, contributing to 

enhanced health outcomes [4, 5]. 

This paper seeks to delve into the current state of 

knowledge regarding the effects of Thai functional 

fruits on the oral microbiome. By examining the 

potential mechanisms through which these fruits may 

influence microbial communities in the mouth, we aim 

to contribute to a deeper understanding of the interplay 

between diet, oral health, and the intricate ecosystems 

within our mouths. As we navigate the complexities of 

this relationship, we may uncover novel strategies for 

oral health promotion that extend beyond conventional 

practices and open avenues for innovative dietary 

approaches to bolster the well-being of individuals. 

Halitosis and microbiome  

Halitosis, or bad breath, is intricately linked to the 

composition and activity of the oral microbiome the 

diverse community of microorganisms inhabiting the 

mouth. The human mouth is home to billions of 

bacteria, some of which produce volatile sulfur 

compounds (VSCs) as metabolic byproducts [6]. The 

oral bacteria including Abiotrophia, 

Peptostreptococcus, Streptococcus, Stomatococcus, 

Actinomyces, Bifidobacterium, Corynebacterium, 

Eubacterium, Lactobacillus, Propionibacterium, 

Pseudoramibacter, Rothia, oraxella, Neisseria, 

Veillonella, Campylobacter, Capnocytophaga, 

Desulfobacter, Desulfovibrio, Eikenella, 

Fusobacterium, Hemophilus, Leptotrichia, Prevotella, 

Selemonas, Simonsiella, Treponema, and Wolinellaa 

residing in the crevices of the tongue, gums, and 

between teeth are particularly implicated in the 

production of these malodorous compounds [1]. These 

bacteria break down residual food particles, creating 

an environment conducive to the release of VSCs, 

leading to unpleasant breath odors [7]. Several factors 

contribute to the imbalance in the oral microbiome, 

resulting in halitosis. Poor oral hygiene practices can 

lead to the accumulation of plaque and tartar, 

providing a breeding ground for bacteria. Conditions 

like periodontal disease, characterized by 

inflammation and bacterial overgrowth, exacerbate the 

problem [8]. Additionally, a dry mouth, often caused 

by medications or certain medical conditions, can 

further contribute to the proliferation of odor-

producing bacteria [9]. Halitosis management, 

therefore, necessitates a multifaceted approach that 

targets the oral microbiome. Adopting rigorous oral 

hygiene practices, including regular and thorough 

brushing, flossing, and tongue cleaning, is 

fundamental in reducing the bacterial load in the 

mouth. Antimicrobial mouthwashes and specialized 

tongue cleaners may be recommended to target 

specific areas where bacteria thrive [10]. 

Probiotics and prebiotics which introduce beneficial 

bacteria to the oral microbiome, are emerging as a 

potential avenue for managing halitosis. These "good" 

bacteria can help restore microbial balance and 

mitigate the dominance of odor-producing microbes 

[11]. Furthermore, understanding the intricate 

dynamics of the oral microbiome allows for 

personalized interventions, tailoring treatments to 

address the specific microbial imbalances contributing 

to halitosis in individual cases. The role of the oral 

microbiome in halitosis underscores the importance of 

a holistic approach to oral care. By promoting a 

balanced and healthy oral microbial community, 

individuals can mitigate the factors contributing to bad 

breath and achieve lasting oral freshness [12]. Regular 

dental check-ups, professional cleanings, and 

adherence to effective oral hygiene practices are key 

elements in maintaining a harmonious oral 

microbiome and combating halitosis at its source 

The component of Thai fruits nutrition and 

halitosis 

The nutritional composition of Thai fruits not only 

tantalizes taste buds but also presents a compelling 

case for their potential positive impact on oral health. 

These fruits, celebrated for their vibrant flavors and 

textures, encompass a spectrum of essential nutrients 

crucial for maintaining oral health [13]. Take, for 

example, the tropical star, mango, which boasts a 

substantial vitamin C content. This vitamin is a known 

antioxidant and is fundamental for collagen synthesis, 

supporting the health and resilience of gum tissues 

[14]. Furthermore, the enzyme bromelain found in 

pineapple, a popular Thai fruit, exhibits anti-

inflammatory properties that could contribute to the 

reduction of oral inflammation, potentially alleviating 

conditions such as gingivitis [15]. 

Thai fruits like papaya and guava contribute to oral 

health through their rich reserves of vitamins A and C 

[16]. Vitamin A is vital for maintaining the integrity 

of mucous membranes in the oral cavity, while vitamin 
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C supports gum health and aids in the prevention of 

periodontal diseases [16]. The fiber content prevalent 

in these fruits not only promotes saliva production but 

also encourages thorough chewing, a natural 

mechanism for oral cleansing [17]. Additionally, the 

antioxidant-rich nature of Thai fruits, containing 

polyphenols and carotenoids, presents an intriguing 

avenue for combating oxidative stress within the oral 

environment, thereby potentially shielding oral tissues 

from the damaging effects of free radicals [18]. 

The data of Thai fruits becomes evident that these 

delectable offerings have the potential to interesting. 

The intricate interplay between vitamins, minerals, 

fiber, and bioactive compounds within these fruits 

showcases a holistic approach to oral health. 

Understanding and harnessing the specific 

components of Thai fruits can pave the way for 

innovative dietary strategies, complementing 

traditional oral care practices and opening doors to a 

more comprehensive approach to oral health 

maintenance. 

Fiber 

Dietary fibre in Thai fruits plays a pivotal role in 

promoting oral health. Fiber-rich fruits, such as guava, 

jackfruit, and dragon fruit, not only provide essential 

nutrients but also contribute significantly to 

maintaining a healthy oral environment. The 

mechanical action of chewing fibrous fruits stimulates 

saliva production, which is crucial for oral health [19]. 

Saliva acts as a natural cleanser, helping to wash away 

food particles, neutralize acids produced by bacteria in 

the mouth, and maintain a balanced pH level [20]. This 

increased saliva flow helps reduce the risk of dental 

caries and gum disease by limiting the growth of 

harmful bacteria and plaque formation [21]. 

Furthermore, the fibrous texture of these fruits 

provides a gentle abrasive action on teeth surfaces 

during chewing. This natural scrubbing effect helps in 

removing dental plaque and preventing the buildup of 

tartar, which are primary contributors to oral diseases 

such as gingivitis and periodontitis [22]. For instance, 

guava, which is high in dietary fiber, also contains 

vitamin C and other antioxidants that strengthen gums 

and support the overall health of the oral mucosa [23]. 

In addition to their mechanical benefits, fiber-rich 

Thai fruits are packed with vitamins and minerals that 

are beneficial for oral health. For example, the high 

vitamin C content in fruits like Thai gooseberry and 

rose apple enhances collagen synthesis [24], which is 

vital for maintaining healthy gums [25]. These fruits 

also contain a variety of phytochemicals that exhibit 

antimicrobial properties, helping to combat the 

bacteria responsible for bad breath and other oral 

infections. Regular consumption of fiber-rich fruits 

thus supports a comprehensive approach to oral 

hygiene. By integrating these fruits into the diet, 

individuals can harness their natural benefits to 

promote cleaner teeth, healthier gums, and a balanced 

oral microbiome [26]. This approach not only 

leverages the nutritional value of Thai fruits but also 

enhances oral health through natural, diet-based 

interventions, reducing the reliance on artificial and 

chemical oral care products. 

Vitamin 

Many Thai fruits are rich in essential vitamins, such as 

vitamin C, vitamin A, and B vitamins, which 

contribute significantly to maintaining a healthy oral 

environment [27]. For instance, vitamin C is 

abundantly present in fruits like guava, Thai oranges, 

and rose apples. This vitamin is vital for the production 

of collagen, which is a key component of healthy 

gums. By strengthening the gum tissue, vitamin C 

helps prevent gingivitis and periodontitis, conditions 

that are often linked to bad breath [28, 29]. Vitamin A, 

found in fruits like mangoes and papayas, supports the 

maintenance of mucous membranes in the mouth. 

Healthy mucous membranes are essential for 

protecting the mouth from infections and ensuring 

proper healing of oral tissues [30, 31]. This vitamin 

also aids in the production of saliva, which is critical 

for naturally cleansing the mouth and reducing the 

growth of odor-causing bacteria [20]. B vitamins, 

particularly niacin (B3) and riboflavin (B2), are 

present in fruits such as bananas and longans. These 

vitamins are crucial for maintaining the health of the 

oral mucosa and preventing sores or inflammation in 

the mouth, which can contribute to bad breath [32, 33]. 

Additionally, they play a role in the overall metabolic 

processes that keep the oral tissues healthy and 

resilient against infections. Moreover, the antioxidant 

properties of vitamins in Thai fruits help neutralize 

free radicals, reducing oxidative stress in the oral 

cavity. This antioxidant action helps to prevent cell 

damage and inflammation, further supporting oral 

health and reducing the risk of halitosis [34]. By 

regularly consuming a variety of vitamin-rich Thai 

fruits, individuals can naturally enhance their oral 
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hygiene. The vitamins help maintain the integrity of 

the gum tissue, support the health of the mucous 

membranes, and reduce the presence of harmful 

bacteria, all of which are essential for fresh breath and 

overall oral health [34]. This natural approach not only 

utilizes the nutritional benefits of Thai fruits but also 

provides a holistic and sustainable method for 

preventing oral health issues and halitosis. 

Mineral 

Essential minerals such as calcium, potassium, 

magnesium, and zinc are abundant in many Thai fruits 

and significantly contribute to maintaining a healthy 

oral environment [35]. For instance, fruits like 

tamarind and longan are rich in calcium, which is 

essential for the development and maintenance of 

strong teeth and bones [35]. Adequate calcium intake 

helps prevent tooth decay and supports the structural 

integrity of the jawbone, reducing the risk of 

periodontal disease, a major contributor to bad breath 

[36]. Potassium, found in bananas and durians, helps 

regulate the acid-base balance in the body, including 

the oral cavity [37]. By maintaining a neutral pH level 

in the mouth, potassium helps prevent the proliferation 

of acidogenic bacteria that cause tooth decay and bad 

breath [38]. Furthermore, potassium supports the 

function of salivary glands, ensuring adequate saliva 

production. Saliva is essential for naturally cleansing 

the mouth, neutralizing harmful acids, and washing 

away food particles and bacteria that can lead to 

halitosis [39]. Magnesium, present in fruits such as 

mangosteen and lychee, is vital for maintaining 

healthy enamel and dentin [40]. It works 

synergistically with calcium and phosphorus to 

strengthen teeth and protect against decay [41]. 

Magnesium also has anti-inflammatory properties that 

help reduce gum inflammation and promote overall 

periodontal health, further preventing conditions that 

cause bad breath [42]. Zinc, found in fruits like guava, 

has well-documented antimicrobial properties. Zinc 

helps inhibit the growth of odor-causing bacteria in the 

mouth, thereby directly combating halitosis. 

Additionally, zinc plays a role in maintaining the 

health of the immune system, which is essential for 

protecting against oral infections and ensuring the 

rapid healing of oral tissues [42]. 

Incorporating a variety of mineral-rich Thai fruits into 

the diet not only supports overall health but also 

provides specific benefits for oral health. These 

minerals help maintain the structural integrity of teeth 

and gums, regulate oral pH, support saliva production, 

and inhibit bacterial growth, all of which are crucial 

for preventing dental issues and bad breath. By 

leveraging the natural mineral content of Thai fruits, 

individuals can adopt a holistic approach to oral 

hygiene that promotes long-term health and freshness. 

Bioactive compound 

Many Thai fruits are rich in these beneficial 

substances, which include polyphenols, flavonoids, 

and vitamins that exhibit strong antioxidant properties 

and antimicrobial effects [43]. For instance, 

mangosteen and guava are known for their high levels 

of xanthones and polyphenols, respectively [44]. 

These compounds have been shown to inhibit the 

growth of harmful oral bacteria that cause dental 

plaque and bad breath. By reducing the bacterial load 

in the mouth, these bioactive compounds help 

maintain a healthier oral microbiome and prevent the 

onset of halitosis [45]. Antioxidants such as vitamin C, 

found in abundance in fruits like guava, rose apple, 

and Thai oranges, play a crucial role in protecting oral 

tissues from oxidative stress [46]. Oxidative stress can 

lead to cell damage and inflammation, contributing to 

gum disease and other oral health issues. By 

neutralizing free radicals, antioxidants help to preserve 

the health of gum tissue, reduce inflammation, and 

promote healing. This not only supports overall oral 

health but also mitigates conditions that can lead to 

bad breath [47]. 

Additionally, flavonoids present in fruits like tamarind 

and longan exhibit potent anti-inflammatory and 

antimicrobial properties. These bioactive compounds 

help to reduce inflammation in the gums, combat oral 

pathogens, and support the overall health of the oral 

cavity [48, 49]. The antimicrobial properties of 

flavonoids are particularly beneficial in controlling the 

populations of bacteria responsible for producing 

volatile sulfur compounds (VSCs), which are a 

primary cause of halitosis [50, 51]. Regular 

consumption of Thai fruits rich in bioactive 

compounds and antioxidants offers a natural and 

effective way to enhance oral hygiene. These fruits 

contribute to a cleaner and healthier mouth by 

reducing harmful bacteria, protecting against 

oxidative damage, and promoting healthy gum tissue. 

By incorporating these nutrient-dense fruits into the 

diet, individuals can harness their natural benefits to 
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prevent oral health issues and maintain fresh breath, 

leading to improved overall oral health. 

Conclusion 

Thai fruits offer a wealth of bioactive compounds, 

antioxidants, vitamins, minerals, and dietary fiber that 

collectively promote oral health and help prevent 

halitosis. The rich presence of vitamins such as C, A, 

and B in these fruits strengthens gums, supports 

mucous membrane health, and enhances saliva 

production, all of which are crucial for maintaining a 

balanced oral environment. Essential minerals like 

calcium, potassium, magnesium, and zinc further 

contribute to oral health by fortifying teeth, regulating 

oral pH, and inhibiting bacterial growth. Additionally, 

the antioxidants and bioactive compounds found in 

fruits like mangosteen, guava, and tamarind exhibit 

strong antimicrobial and anti-inflammatory properties, 

reducing the bacterial load in the mouth and protecting 

against oxidative stress and inflammation. The 

combined effects of these nutritional components not 

only mitigate the risks of dental caries, gum diseases, 

and bad breath but also promote overall oral hygiene. 

By integrating a variety of Thai fruits into the diet, 

individuals can naturally enhance their oral health, 

reduce reliance on chemical-based oral care products, 

and adopt a holistic approach to preventing oral 

diseases and halitosis. 

This exploration underscores the importance of dietary 

choices in oral health management and highlights the 

potential of Thai fruits as functional foods in 

maintaining oral hygiene and preventing bad breath. 

Future research and dietary guidelines should consider 

the significant benefits of these fruits, advocating for 

their inclusion in regular diets to support 

comprehensive oral health. 
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