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LYCOPENE - A POWERFUL ANTIOXIDANT FOR 

ORAL HEALTH 
 

Abstract 

 
In recent years, the exploration of 

natural compounds for oral health benefits has 

gained significant attention, with lycopene being 

a prominent focus of research. Lycopene, a 

carotenoid found in tomatoes, watermelons, and 

various red fruits, possesses potent antioxidant 

properties. This chapter provides an in-depth 

overview of lycopene's role in dentistry, 

emphasizing its impact on oral health and 

potential applications in dental care and 

treatment. Lycopene, as a powerful antioxidant, 

neutralizes harmful free radicals and reduces 

oxidative stress, protecting oral tissues from 

damage. It exhibits anti-inflammatory properties, 

which can aid in preventing conditions like 

gingivitis and periodontitis. Furthermore, 

lycopene shows promise in oral cancer 

prevention by inhibiting cancer cell growth and 

bolstering the immune system. Additionally, its 

ability to counter dental erosion, strengthen 

enamel, and support wound healing makes it 

valuable in dental therapeutics. While lycopene-

rich foods and supplements offer potential 

benefits, further research is needed to optimize its 

applications in dental care fully. Incorporating 

lycopene-based strategies into oral health routines 

could pave the way for improved dental 

treatments and a healthier smile. 

 

Keywords: Lycopene, Antioxidant 

 

Authors 

 

Dr. Priyadharshini Arjunan  

Faculty of Dentistry 

AIMST University 

Bedong, Malaysia 

Email: apriya.omdr@gmail.com 

 

Dr. S Manonmani  

Private Consultant 

Future Dental Care 

Guduvanchery, Chennai, India 

Email: drmanosjd@gmail.com 

 

Dr. Priyadarshini Karthikeyan   

Faculty of Dentistry 

AIMST University 

Bedong, Malaysia 

Email: priyadrkarthi@gmail.com  

 

Dr. Ramesh Kumarasen   
Faculty of Dentistry 

AIMST University 

Bedong, Malaysia 

Email: rame1264@gmail.com 

 

 

 

 

  

mailto:apriya.omdr@gmail.com
mailto:drmanosjd@gmail.com
mailto:priyadrkarthi@gmail.com
mailto:rame1264@gmail.com


Futuristic Trends in Medical Sciences  

e-ISBN: 978-93-6252-179-8 

IIP Series, Volume 3, Book 1, Part 4, Chapter 1 

                                            LYCOPENE - A POWERFUL ANTIOXIDANT FOR ORAL HEALTH 
 

Copyright © 2024 Authors                                                                                                                       Page | 136 

I. INTRODUCTION 

 

In recent years, there has been a growing interest in exploring the potential benefits of 

natural compounds for oral health. One such compound that has gained significant attention 

is lycopene. Known for its potent antioxidant properties, lycopene is a carotenoid found 

abundantly in tomatoes, watermelons, and other red fruits
1
. This chapter delves into the role 

of lycopene in dentistry, its impact on oral health, and its potential applications in dental care 

and treatment. 

 

II. LYCOPENE: A BRIEF OVERVIEW 

 

Lycopene is a natural compound classified as a carotenoid, which is responsible for 

the vibrant red color found in various fruits and vegetables, most notably in tomatoes and 

watermelons
2
. As a potent antioxidant, lycopene plays a crucial role in protecting cells from 

damage caused by harmful free radicals and oxidative stress. Chemically, lycopene is a 

polyisoprenoid hydrocarbon with a long chain of conjugated double bonds, which contributes 

to its antioxidant properties. Unlike other carotenoids, lycopene lacks provitamin A activity, 

meaning it does not convert to vitamin A in the body. Nevertheless, its antioxidant 

capabilities have garnered significant interest in the fields of nutrition, medicine, and 

dentistry. Through its ability to scavenge free radicals, lycopene helps to neutralize reactive 

oxygen species that can lead to cell damage and various health issues. This potent antioxidant 

has been associated with several potential health benefits, such as reducing the risk of chronic 

diseases, supporting cardiovascular health, and even exhibiting anti-cancer properties. While 

tomatoes and watermelons are the primary dietary sources of lycopene, the compound can 

also be obtained through dietary supplements. However, it is essential to note that the 

bioavailability of lycopene from supplements may vary compared to its natural sources, 

which emphasizes the importance of a balanced diet rich in fruits and vegetables
3
. 

 

In the context of dentistry, lycopene's antioxidant and anti-inflammatory properties 

have sparked interest in its potential applications for oral health. Research is ongoing to 

explore how this natural compound may contribute to preventing periodontal disease, 

enhancing wound healing after dental procedures, and potentially even aiding in the 

prevention of oral cancer. Despite the promising potential of lycopene in dentistry and other 

fields, further studies are needed to fully understand its mechanisms of action and optimize 

its applications. Nevertheless, its status as a powerful antioxidant makes lycopene a 

fascinating area of exploration for promoting overall health, including its potential role in 

maintaining oral well-being
4
. 

 

1. What is Lycopene? 

Lycopene is a naturally occurring compound classified as a carotenoid, which is a 

group of pigments responsible for the vibrant colors found in fruits and vegetables. It is 

most notably recognized for giving certain foods, such as tomatoes and watermelons, 

their characteristic red or pink color. Chemically, lycopene is a hydrocarbon with a long 

chain of conjugated double bonds, which contributes to its antioxidant properties. Unlike 

some other carotenoids, such as beta-carotene, lycopene does not have provitamin A 

activity, meaning it does not convert to vitamin A in the human body
5
. Lycopene is a fat-

soluble compound, and its bioavailability is enhanced when consumed with dietary fats. 

This means that consuming lycopene-rich foods with a small amount of healthy fats can 
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improve its absorption and utilization in the body. One of the remarkable features of 

lycopene is its potent antioxidant capabilities. As an antioxidant, lycopene plays a vital 

role in neutralizing harmful free radicals and reducing oxidative stress in the body. Free 

radicals are unstable molecules that can cause cellular damage and contribute to various 

health issues if left unchecked. By scavenging these free radicals, lycopene helps protect 

cells from oxidative damage and supports overall health. The primary dietary sources of 

lycopene include tomatoes, watermelons, pink grapefruit, guava, papaya, red bell peppers, 

pink or red apricots, and pink or red dragon fruit. As a part of a balanced diet rich in fruits 

and vegetables, lycopene can contribute to maintaining optimal health and may offer 

potential benefits for various aspects of well-being, including oral health in dentistry. 

While lycopene's antioxidant properties have garnered significant attention, ongoing 

research continues to explore its other potential health benefits and applications in various 

fields, further uncovering the intriguing potential of this natural compound
6
. 

 

2. Sources of Lycopene in Nature: Lycopene is primarily found in various fruits and 

vegetables, especially those with a bright red or pink color. These foods, such as 

tomatoes, watermelons, pink grapefruit, guava, papaya, red bell peppers, pink or red 

apricots, and pink or red dragon fruit, contain varying concentrations of lycopene, which 

gives them their characteristic hue. Tomatoes are the most abundant source of lycopene, 

and its content tends to increase as tomatoes ripen. Additionally, cooking tomatoes or 

processing them into products like tomato sauce or paste can enhance lycopene 

bioavailability. While lycopene is not as abundant in some sources compared to tomatoes, 

these diverse foods contribute to dietary lycopene intake. Lycopene is a fat-soluble 

compound, and its absorption is improved when consumed with dietary fats, such as 

healthy oils or avocados
7
. Incorporating a variety of lycopene-rich fruits and vegetables 

into the diet can help maintain optimal levels of this powerful antioxidant, supporting 

overall health and potentially offering benefits for oral health in dentistry. 

 

3. Antioxidant Properties of Lycopene: Lycopene is renowned for its exceptional 

antioxidant properties, making it a potent scavenger of free radicals and a key player in 

protecting cells from oxidative damage. As a carotenoid with a long chain of conjugated 

double bonds, lycopene's unique structure enables it to neutralize harmful reactive oxygen 

species (ROS) and mitigate oxidative stress, which can lead to cellular damage and 

contribute to various health issues. Free radicals are unstable molecules with an unpaired 

electron, which makes them highly reactive and capable of damaging cell structures, 

including lipids, proteins, and DNA. Oxidative stress occurs when the body's antioxidant 

defenses are overwhelmed by an excess of free radicals, leading to cell damage and 

potential health complications. Lycopene acts as a powerful free radical scavenger, 

quenching these unstable molecules and preventing them from causing harm to healthy 

cells. By donating electrons to free radicals, lycopene stabilizes them, breaking the chain 

reaction of cellular damage and reducing oxidative stress. Moreover, lycopene's 

antioxidant properties extend beyond its ability to neutralize free radicals. Studies suggest 

that lycopene can promote the production of other antioxidants in the body, further 

bolstering the body's defense against oxidative stress. The antioxidant potential of 

lycopene is particularly relevant to various aspects of health, including its possible role in 

reducing the risk of chronic diseases, supporting cardiovascular health, and its potential 

anti-cancer effects
8
. In the context of dentistry, the antioxidant properties of lycopene 

hold promise for oral health, where oxidative stress can contribute to conditions like 
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periodontal disease and dental erosion. While lycopene's antioxidant capabilities are well-

established, further research is ongoing to fully understand its mechanisms of action and 

its potential applications in various health conditions. Nevertheless, the scientific 

community recognizes lycopene's role as a formidable antioxidant, making it a 

fascinating and valuable natural compound for promoting overall health and wellness. 

 

4. Mechanisms of Action in Oral Health: Lycopene exerts its mechanisms of action in 

oral health primarily through its potent antioxidant and anti-inflammatory properties. As a 

powerful antioxidant, lycopene combats harmful free radicals in the oral cavity, 

safeguarding oral tissues from oxidative stress and reducing the risk of cellular damage 

and inflammation. Its anti-inflammatory capabilities help modulate the inflammatory 

response, potentially slowing the progression of oral health conditions like gingivitis and 

periodontitis. By combating oxidative stress and inflammation, lycopene may contribute 

to preventing or alleviating periodontal disease and supporting gum health. Additionally, 

its anti-cancer effects hold promise for oral cancer prevention, neutralizing free radicals 

and inhibiting the growth of cancerous cells. Lycopene's protective effect on dental 

enamel strengthens teeth against acid erosion, making it beneficial in preventing dental 

erosion and tooth sensitivity. Furthermore, its antioxidant and anti-inflammatory 

properties may aid in oral wound healing after dental procedures or injuries, promoting 

faster recovery. While the potential benefits of lycopene in oral health are promising, 

further research and clinical studies are necessary to fully understand its efficacy and 

applications in dental care. Incorporating lycopene-rich foods into a balanced diet, 

coupled with regular dental care, can support overall oral health and potentially enhance 

oral well-being
9
. 

 

5. Lycopene and Oral Cancer Prevention: Lycopene has emerged as a compelling 

compound with potential implications in oral cancer prevention. Oral cancer, which 

includes cancers of the lips, tongue, cheeks, floor of the mouth, and other oral tissues, 

poses a significant health concern worldwide. The disease's incidence is influenced by 

various risk factors, including tobacco use, alcohol consumption, human papillomavirus 

(HPV) infection, and poor oral hygiene
10

. In this context, lycopene's unique properties 

offer promising avenues for combating oral cancer: 

 Anti-Cancer Effects: Lycopene exhibits anti-cancer properties that have garnered 

considerable interest in the field of oncology. Studies have shown that lycopene can 

inhibit the growth and proliferation of cancer cells and induce apoptosis (programmed 

cell death) in cancerous tissues. These effects suggest that lycopene may help prevent 

the progression of pre-cancerous lesions in the oral cavity, thereby reducing the risk 

of oral cancer development
11

. 

 Antioxidant Defense: As a potent antioxidant, lycopene combats oxidative stress and 

neutralizes harmful free radicals in oral tissues. Chronic oxidative stress can lead to 

DNA damage and cellular mutations, contributing to the development of cancer. By 

reducing oxidative stress, lycopene may provide an added layer of protection against 

oral cancer development
12

. 

 Immune System Support: Lycopene's immunomodulatory properties may help 

bolster the body's immune response against cancer cells. A robust immune system is 

vital in recognizing and eliminating abnormal cells, including those that could lead to 

oral cancer. By enhancing immune function, lycopene may aid in detecting and 

destroying cancerous cells in the oral cavity
13

. 
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 Inhibition of Carcinogenesis: Carcinogenesis refers to the process of cancer 

formation and development. Lycopene's anti-carcinogenic effects may interfere with 

various stages of carcinogenesis, impeding the transformation of normal cells into 

cancerous ones. This inhibitory action may reduce the likelihood of oral cancer 

initiation and progression
14

. 

 Complementary Approach: While lycopene shows promise in oral cancer 

prevention, it is essential to emphasize its role as a complementary approach rather 

than a standalone treatment. Regular dental check-ups, early detection, and adherence 

to lifestyle modifications (e.g., quitting tobacco use and reducing alcohol 

consumption) remain crucial in oral cancer prevention and overall oral health
15

. 

 

Despite the intriguing potential of lycopene in oral cancer prevention, more 

research, including clinical trials, is needed to establish its efficacy and optimal dosages. 

Nevertheless, incorporating lycopene-rich foods into a balanced diet and adopting a 

comprehensive oral care routine can be a valuable strategy in reducing the risk of oral 

cancer and promoting a healthier oral environment. For individuals at higher risk of oral 

cancer due to lifestyle factors or pre-cancerous conditions, consultation with healthcare 

professionals is recommended to develop a personalized prevention plan that may include 

lycopene supplementation or other targeted interventions. 

 

6. Lycopene and Dental Erosion: Lycopene has shown promise in providing protection 

against dental erosion, a condition characterized by the gradual loss of tooth enamel due 

to exposure to acids. Dental erosion can result from various sources, including acidic 

foods and beverages, gastric reflux, and certain medications. Lycopene's unique 

properties offer several mechanisms to defend against dental erosion. Firstly, it 

strengthens dental enamel, fortifying the teeth against acid attacks and reducing the risk 

of erosion. Secondly, lycopene neutralizes acidic molecules, maintaining a more balanced 

pH environment in the oral cavity and preventing enamel damage. Thirdly, its antioxidant 

action protects enamel from oxidative stress caused by acid exposure. Lastly, lycopene's 

anti-inflammatory effects help reduce inflammation in the oral cavity, potentially 

preventing further enamel degradation. Incorporating lycopene-rich foods into the diet or 

considering lycopene supplements under professional guidance may be beneficial in 

supporting dental health and mitigating dental erosion risks. However, it is essential to 

remember that lycopene should be considered as part of an overall oral care regimen, 

which includes proper dental hygiene practices, regular dental check-ups, and limiting the 

intake of acidic foods and beverages
16

. It is worth noting that while lycopene shows 

potential in dental erosion prevention, more research is necessary to determine the 

optimal dosages and delivery systems for its application in dental care. Consulting with 

dental professionals can help determine the most suitable approach to incorporate 

lycopene into a personalized dental health plan, ensuring the best possible protection 

against dental erosion and promoting overall oral well-being. 

 

7. Lycopene in Dental Therapeutics: Lycopene has emerged as a promising candidate in 

dental therapeutics, offering potential benefits in various aspects of oral health. As a 

potent antioxidant, lycopene's ability to neutralize free radicals and reduce oxidative 

stress is advantageous in promoting oral tissue repair and wound healing after dental 

procedures. Additionally, its anti-inflammatory properties may aid in reducing post-

operative swelling and discomfort. Lycopene-enhanced dentifrices and mouthwashes are 
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being explored for their potential to support gum health and prevent periodontal disease, 

owing to lycopene's role in combating inflammation and promoting a healthier oral 

environment. As research continues to uncover the therapeutic potential of lycopene in 

dental care, its integration into novel dental formulations may present an exciting 

opportunity to enhance oral well-being and improve overall dental treatment outcomes
17

. 

 

8. Lycopene's Role in Wound Healing: Lycopene plays a crucial role in wound healing 

due to its powerful antioxidant and anti-inflammatory properties. When applied topically 

or consumed as part of the diet, lycopene can aid in the regeneration and repair of 

damaged tissues in the oral cavity and other areas of the body. As an antioxidant, 

lycopene neutralizes free radicals that can impede the healing process by causing cellular 

damage. By reducing oxidative stress, lycopene creates a more favorable environment for 

the body's natural wound healing mechanisms to take effect. Additionally, lycopene's 

anti-inflammatory effects help to reduce swelling and inflammation at the wound site, 

promoting a quicker recovery. These combined properties make lycopene a valuable 

therapeutic agent in wound healing, with potential applications in post-operative care 

after dental procedures, as well as in the management of oral wounds and injuries
18

. 

 

III. CONCLUSION 

 

Lycopene, a naturally occurring antioxidant, has shown great promise in dentistry. 

From its potential in combatting periodontal disease to its role in oral cancer prevention, 

lycopene has garnered significant interest among dental professionals and researchers alike. 

As our understanding of this remarkable compound grows, it opens up new possibilities for 

improving oral health and advancing dental treatments. However, further research and 

clinical studies are essential to fully explore and harness the potential of lycopene in 

dentistry. As we move forward, integrating lycopene-based strategies into oral care may hold 

the key to a healthier smile and improved overall oral well-being. 
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