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Abstract:

Background and Aim: Self-appearance, including clean and white teeth, impacts confidence.
Natural products like tomatoes, rich in vitamin C and lycopene, are promising teeth-whitening
agents. This study aims to explore the efFects of tomato extract on teeth whitening by compar-
ing different toothpaste formulations.

Methods: Experimental laboratory methods were employed, utilizing a sample of 20 human
premolar teeth. We processed the tomatoes by washing, drying, grinding, macerating with 96%
ethanol, and evaporating them to obtain a concentrated form. We incorporated different con-
centrations of tomato extract (5%, 7.5%, and 10%) into toothpaste formulations. Then, we com-
pared it with negative control and a commercial toothpaste brand (Zact).The toothpaste was
applied twice daily for 14 days, followed by rinsing and placement in an artificial saliva solution.
Teeth color change was measured using the shade guide. Statistical analyses, including the Kru-
skal-Wallis and Dunn-Bonferroni tests, were conducted to determine the significance of color
changes.

Results: Based on the results, the study found that tooth brightness increased with the concen-
tration of tomato extract in each formula, with higher concentrations leading to more signifi-
cant improvements.

Conclusion: This research provides valuable insights into the potential of tomato extract as a
natural teeth-whitening agent. Furthermore, the practical applications and potential for com-
mercialization are promising, suggesting that tomato extract could be developed into a widely
used product in the dental care industry.

Keywords: teeth whitening, tomato extract, Solanum lycopersicum L., toothpaste formulation,

laboratory experiment.
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Introduction:

Self-appearance plays a crucial role in
the way individuals present themselves to
others, encompassing various aspects such as
clothing!?> , hairstyle?, makeup*, and even
posture>. Numerous studies have explored
the relationship between self-appearance
and the perception of attractiveness, self-es-
teem, and social acceptance®”.

It is undeniable that self-appearance can
affect a person's self-confidence. When a
person feels attractive, he will feel more con-
fident interacting with others. Self-appear-
ance will make it easier for someone to per-
form daily tasks and improve performance in
various activities. When a person appears
neat, clean, and attractive, he will be more
respected and appreciated by others. A
pleasing appearance can open up opportuni-
ties in social and professional life!©.

One of the critical factors in a person's ap-
pearance is teeth. Clean, white teeth are con-
sidered attractive and can positively impact
self-confidence!!. Discoloration, cavities, and
other dental issues can negatively impact
self-esteem, leading people to hide their
smiles and avoid social situations'?. A person
with these tooth problems usually seeks
dental treatments!3.

Several teeth whitening treatments are
available to address discoloration and other
dental These
bleachings,

issues. treatments  include

in-office at-home  bleaching
using custom-made trays, and natural reme-
dies such as activated charcoal and baking
soda!#1? In-office bleaching is an effective
and quick treatment that can significantly

improve tooth color in one visit. However

it is expensive and may cause tooth sensitivity
and gum irritation. At-home and modified
bleaching can also effectively whiten teeth, but
it requires several sessions over several weeks!>.

Recently, natural remedies have gained pop-
ularity as an alternative to traditional teeth
whitening treatments. Activated charcoal and
baking soda have had some whitening effects.
However, their long-term outcomes and
safety are still under investigation, and they
may cause enamel erosion and gum irrita-
tion!6:17.19.

Among these natural whitening products,
tomatoes have been recognized as a potential
teeth-whitening agent due to their rich source
of nutrients. Tomatoes contain vitamin C, an
antioxidant that can reduce teeth discolor-
ation. An ethanol extract from tomatoes also
contains natural whitening agents, such as
citric acid, which can help whiten teeth!®-2!,
Furthermore, tomatoes are abundant in bioac-
tive compounds, such as lycopene, carotenoids,
and phenolic acids, which have antioxidant
These

compounds have been shown to positively

and anti-inflammatory properties??.

impact oral health by reducing inflammation,
preventing bacterial growth, and improving
periodontal health?3-?4, Studies have demon-
strated that lycopene, in particular, can help
protect against diseases by reducing oxidative
stress and inflammation?.

Despite the extensive research on natural
whitening agents, the effectiveness of tomato
extract has not been extensively explored. Our
study contributes new insights into this area
by demonstrating the potential of tomato ex-
tract as a safe and effective teeth-whitening

agent. The novel aspect of our research lies in the
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focus on tomatoes, which are rich in antioxi-
dants like lycopene and vitamin C. These
compounds not only offer teeth-whitening
benefits but also promote overall oral health
by combating bacteria and reducing inflam-
mation.

Until now, few studies have been conducted
on the teeth-whitening properties of tomato
extract. In addition, it is not yet clear how
the efficacy of toothpaste with different con-
centrations of tomato extract varies. There-
fore, this study aims to investigate the effect
of tomato extract on teeth whitening by
comparing different toothpaste formulas.
This research is essential because it will pro-
vide valuable information on the potential
use of tomato extract as a teeth-whitening
agent that is safe, effective, and affordable.
Materials and Methods:

This research used laboratory experiment
methods to investigate the effectiveness of
toothpaste containing ethanol extract from
tomato (Solanum lycopersicum L.) formula-
tion as a teeth whitener. The study sample
consisted of 20 human premolar teeth. We
used the following instruments in the study:
mortar and pestle, hot plate, spatula, scoop,
horn spoon, glass slide, sieve, filter paper,
funnel, analytical balance, ointment pot,
glass beaker, measuring glass, porcelain bowl,
pH meter, stirring rod, oven, spatula, vis-
cometer, toothbrush, premolar teeth, tissue,
and vitaPan classical tooth color measuring
tool. The materials used in the study were:
aquadest, 70% alcohol, 96% ethanol, coffee,
tomato, calcium carbonate, glycerin, sodium
carboxymethyl cellulose, saccharin, sodium

benzoate, sodium lauryl sulfate, and

menthol.

Before extraction, the tomatoes were
washed, drained, quartered, and deseeded.
The pieces were air-dried and oven-dried for
three days, then ground into powder using a
blender. The tomato powder was placed in a
maceration container and covered with 96%
ethanol. The container was sealed and stored
away from direct sunlight for three days,
with occasional stirring. After three days, the
solution was filtered and remacerated for an-
other 24 hours. Finally, the extract was evap-
orated at 50 to obtain a thick tomato extract.
Furthermore, we prepare the toothpaste.
Five formulas were used, including negative
control (F1/K-), 5% concentrate of tomato ex-
tract (F2), 7.5% concentrate of tomato extract
(F3), 10% concentrate of tomato extract (F4),
and positive control, commercial toothpaste
brand Zact (F5/K+). The composition of the

toothpaste can be seen in Table 1.
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Table 1. Composition of toot ipasth.

Formula .
. Function
Composition (%)
FI(K-> F2 F3 F4 F5(K~>
Acti
Tomato extract 0 s 75 10 ctive
substances
Calcium carbonate 40 40 40 40 Fillers
Glycerine 15 15 15 15 Moisturizer
di thyl

SOCH carboxymethy 1 1 1 1 Thickener
cellulose Zact
Saccharin 0.1 0.1 0.1 0.1 Sweetener
Sodium Benzoate 0.1 0.1 0.1 0.1 Preservatives
Sodium lauryl sulfate 1 1 1 1 Foam maker
Menthol 0.4 0.4 0.4 0.4 Fragrances
Aquadest Ad100ml [Ad100ml | Ad100ml |Ad 100 ml Solvent

This study used 20 human premolar teeth,
divided into five groups (Fl (K-), F2, F3, F4,
and F5 (K+)), with four teeth each. The teeth
were sterilized in 70% alcohol for 15 hours
and dried. A coffee solution was prepared by
mixing 30 grams of coffee with 300 ml of
water. The teeth were immersed in this solu-

tion in a chemical beaker for seven days to
induce a brownish color change. Afterward,
their color was measured using the VitaPan
Classical.

The experiment assessed toothpaste effec-

tiveness by applying 1 gram of toothpaste to
the teeth twice daily for 3 minutes over 14
days. After each treatment, the teeth were
washed, dried, and placed in an artificial
saliva solution in an incubator at 37°C for 23
hours. The teeth color was measured using
the VitaPan Classical, which has 16 shades
Al-A4

C1-C4

numbered by appearance:
B1-B4 (red-yellow),
(grey), and D1-D4 (red-grey).

VitaPan Classical shade guide was used to

(red-brown),

measure the tooth color before and after the
toothpaste treatment. The changes in tooth

color were recorded and analyzed using the

Kruskal-Wallis non-parametric test with a
significance level set at p<0.05. Additionally,
a posthoc test was conducted using the
Dunn-Bonferroni test.

Results

Figure 1 illustrates the changes in tooth
color scale before and after the application of
five different formulas: Fl, F2, F3, F4, and
F5. Measurements were taken to evaluate
the effectiveness of each formula in teeth
whitening. The results indicate that Formula
FI did not cause any change in tooth color,
with the color scale value remaining at 11
Formula F2
showed a slight change with the color scale
11 to 10 (p-val-
ue=0,317), indicating minimal and not sig-

effect.

demonstrated a reduction in the color scale

before and after treatment.

value decreasing from

nificant  whitening Formula F3
value from 11 to 4.25, although this change
was not statistically
0.066). Formula F4 exhibited even better re-

sults, with the color scale value decreasing

significant (p-value=

from 11 to 3 (p-value=0,045), suggesting a
more effective whitening outcome compared
to F3. Formula F5 (The Zact formula)
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showed a reduction in the color scale value

from 11 to 2 (p-value = 0.063), indicating

that this formula had the strongest whiten-

ing effect among all the formulas tested.

Teeth Color Scale Before and After Treatment with Different Formulas

12

10 1

Color Scale Value
o

-@- Before Treatment
After Treatment

F1 (K) F2

Formulas

F4 FS (K+/Zact)

Figure 1: Tomato (Solanum lycopersicum L.) extract teeth whitening activity test results

Based on the results of this study, it was
found that the mean color change after
treatment showing an increase in tooth
brightness corresponding to the concentra-
tion of the tomato extract in each formula.
Higher concentrations of tomato extract led
to more significant improvements in tooth
brightness. Figure 2 illustrates the pairwise
comparisons of five toothpaste formulas
(F1,F2, F3, F4, F5) based on their color scale

values. Each node represents a formula, with
higher values indicating greater tooth whit-
ening effectiveness. Formula F5 (17.25) ex-
hibited the strongest whitening effect, fol-
lowed by F4 (15.00) and F3 (11.25). Formu-
las F2 (5.00) and F1 (4.00) showed lesser ef-
fects. The connecting lines highlight the rel-
ative differences in effectiveness, demon-
strating that F5 and F4 significantly outper-

form the others in tooth whitening.

F5 F3
17.25 11.25
F1
4.00
5.00
"/

Figure 2: Painvise Comparison of Formulas
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The Kruskal-Wallis test indicated a signifi-
cant difference between the groups (p=0.02).
Post hoc analysis revealed that the mean
color change of the Fl group was signifi-
cantly different from that of the F5 group
(p=0.09). At the same time, the mean color
change of the F2 group was also significantly
different from that of the
(p=0.022).

Discussion

F5 group

The results of this study are consistent
with findings from previous research on the
teeth-whitening properties of various fruit
extracts. Previous studies have utilized dif-
ferent fruits such as strawberries, papaya,
lemon, and orange, which are known for
their high vitamin C content?®. Vitamin C,
or ascorbic acid, is a potent antioxidant that
plays a vital role in promoting healthy gums,
improving the gingival index, and support-
ing collagen production. Collagen is a pro-
tein essential for the connective tissue in
gums and teeth, thereby preventing tooth
decay and loss. The presence of ascorbic acid
in natural fruits and vegetables offers a safer
and more natural alternative to traditional
teeth-whitening agents like hydrogen perox-
ide or carbamide peroxide. With its ability to
brighten teeth without causing harmful side
effects, ascorbic acid is a promising ingredi-
ent for developing new, effective, and afford-
able teeth-whitening productsS.

While vitamin C significantly contrib-
utes to the teeth-whitening properties of
fruits like strawberries and lemons, the role
of natural acids in these fruits is also import-
ant. The acids help remove surface stains on

the teeth, providing a mild bleaching effect.

However, excessive exposure to these acids
can lead to enamel erosion, which necessi-
tates careful balancing in the application of
fruit extracts for tooth whitening to avoid
Additionally, a
study by Yoon et al. developed toothpaste

potential harm?®. clinical
containing natural extracts such as citrus
peel (Citrus unshiu), mulberry root bark
(Morus alba L.), strawberry, and lemon to
test its effectiveness in whitening teeth. The
study demonstrated that using this tooth-
paste for 10 weeks resulted in significant
whitening of the upper and lower anterior
teeth, particularly on the right canine, right
central incisor, and left central incisor. The
results indicated that higher concentrations
of extracts and longer usage duration en-
hanced the degree of tooth brightness?”’.

Moreover, the study by Yoon et al. exam-
ined the long-term effects of using tooth-
paste based on natural extracts. The results
revealed that although the whitening effect
was not as immediate as that of hydrogen
peroxide-based whitening agents, toothpaste
with natural extracts provided a more sus-
tainable effect with fewer side effects?’. For
instance, hydrogen peroxide-based whiten-
ing toothpaste is often associated with in-
creased dentin sensitivity and damage to
gum tissue, whereas the natural extracts used
in this study did not exhibit such side effects.
This highlights the potential of natural in-
gredients as a safer and more effective alter-
native for daily tooth whitening. This finding
aligns with our study, which showed that
higher concentrations of tomato extract sim-
ilarly increased tooth brightness.

In contrast to commercial teeth-whitening
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agents, which often rely on hydrogen perox-
ide or carbamide peroxide, natural fruit ex-
tracts offer a gentler approach. Studies have
shown that peroxide-based whiteners, al-
though effective, can lead to tooth sensitivity
and gum irritation?®. The use of natural ex-
tracts can potentially mitigate these side ef-
fects, making them a preferable choice for
individuals with sensitive teeth.

Specifically regarding tomatoes, a study
by Febriani demonstrated the efficacy of
tomato juice in reducing teeth discoloration
through varied soaking durations®. Addi-
tionally, research by Ibrahim has demon-
strated the influence of tomato juice on the
cleaning of extrinsic stains on composite res-
in®0. This study provides further evidence of
the effectiveness of tomato-based products
in oral care, particularly in maintaining the
aesthetic and hygienic qualities of dental
materials. This adds to the growing body of
evidence supporting the multifunctional
benefits of tomatoes in dental health. This is
consistent with our findings, where the
whitening effect increased with higher con-
centrations of tomato extract, as shown in
Figures 1 and 2.

The increased effectiveness with higher
concentrations of tomato extract can be at-
tributed to the greater availability of active
compounds, such as vitamin C which play a
crucial role in the whitening process. Addi-
tionally, the presence of more natural acids at
higher concentrations aids in breaking down
and removing extrinsic stains more effective-
ly. Therefore, a higher concentration of
tomato extract provides a more potent and
comprehensive whitening effect.

Lycopene, a powerful antioxidant found
in tomatoes has recently garnered attention
for its potential benefits in dental health,
particularly in the treatment of periodontal
diseases. The use of antioxidants as adjuncts
to periodontal treatment has been proposed
as an alternative to traditional antimicrobi-
als. Lycopene has shown potential therapeu-
tic effects when applied locally or systemi-
cally for the treatment of periodontitis.
Studies have indicated that lycopene can en-
hance periodontal therapy outcomes by re-
ducing plaque, probing depth and clinical at-
tachment loss31.This suggests that lycopene
could also contribute to oral health beyond
its whitening properties, further validating
its inclusion in dental care products.

Moreover, this study emphasizes the impor-
tance of using environmentally friendly and
health-conscious products, especially in an
era increasingly aware of the impact of
chemical use on human health and the envi-
further

and commercialization of toothpaste based

ronment. Therefore, development
on natural extracts, particularly tomato ex-
tract, could represent a significant advance-
ment in the dental care industry, offering
consumers healthier and more sustainable
choices.

Furthermore, the

findings suggest that

tomato extract-based toothpaste not only
provides a gentle whitening effect but also
contributes to overall oral health. The anti-
microbial properties of tomato extract can
combat bacteria responsible for bad breath
and gum disease, thereby promoting overall
oral hygiene. These benefits, combined with

the whitening effects, position tomato
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extract-based toothpastes as comprehensive
oral care solutions.

Conclusion

This study indicates that tomato extract has
a significant beneficial effect on teeth whit-
ening, with its efficacy increasing with
higher concentrations of the extract in the
toothpaste formula. The findings provide
valuable insights into the potential uses of
tomato extract as a safe, effective, and natural
teeth-whitening  agent.  Furthermore, the
practical applications and potential for com-
mercialization are promising, suggesting
that tomato extract could be developed into
a widely used product in the dental care in-
dustry.

There are several limitations to this study.
Firstly, the sample size was relatively small,
which may limit the generalizability of the
findings. Secondly, the study was conducted
in vitro, and the results may not reflect the
true efficacy of tomato extract toothpaste in
vivo. Thirdly, the study only examined the
short-term effects of tomato extract tooth-
paste, and further research is needed to de-
termine the long-term effects of its use.

To address the limitations of this study,
future research should consider increasing
the sample size and conducting a random-
ized controlled trial (RCT) on human par-
ticipants to compare the efficacy of tomato
extract toothpaste with other tooth whiten-
ing products. Additionally, future research
could explore the long-term effects of using
tomato extract toothpaste and its safety pro-
file. Finally, investigating the mechanism by
which tomato extract whitens teeth could

help optimize its wuse as a natural

tooth-whitening agent.

Acknowledgements

We would like to thank the laboratory staff
for their assistance in conducting the experi-
mental procedures and handling the neces-
sary equipment. Their technical expertise
and dedication ensured the smooth execu-
tion of the research.

Funding

This research did not receive any specific
grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Conflict of Interest

The authors have no proprietary, financial, or
other personal interest of any nature or kind
in any product, service, and/or company that
is presented in this article.

References:

1. Maran T, Liegl S, Moder S, Kraus S, Furt-
ner M. Clothes make the leader! How lead-
ers can use attire to impact followers’percep-
tions of charisma and approval. J Bus Res
[Internet], 2021 Jan;124:86-99. Available
from: https://doi.org/10.1016/].jbus-
res.2020.11.026

2. Sidhu N, Qualter C, Higgs E, Guo K.
What colour should I wear? How clothing

colour affects women’s judgement of other
women’s body attractiveness and body size.
Acta Psychol (Amst) [Internet]. 2021;218(-
June 2020): 103338. Available from: https://-
doi.org/10.1016/j.actpsy.2021.103338

3. Owusu-Kwarteng L. ‘Whoever holds the
An auto/bi-
reflection on my ‘Hairstory.’

scissors wields the power’:
ographical
Womens Stud Int Forum
2020;82( July): 102405. Available from:

https://doi1.Org/10.1016/1.wsif.2020.102405

[Internet].

Unlocking the Whitening Potential: Investigating the Benefits of Solanum lycopersicum.
L Ethanol Extract on Teeth Discoloration


https://doi.org/10.1016/j.jbus-
https://-doi.org/10.1016/j.actpsy.2021.103338
https://-doi.org/10.1016/j.actpsy.2021.103338
https://doi.Org/10.1016/j.wsif.2020.102405

Majmaah Journal of Health Sciences , Volume 12 Issue 4 October 2024, Rabi Al-Awwal 1446

4. Batres C, Russell R, Workowski M.
Makeup applied to facial features increases
perceived skin evenness. Vision Res [Inter-
net]. 2023;202(April 2022): 108144. Avail-
able  from:  https://doi.org/10.1016Z].vis-
res.2022.108144

5. Zhang D, Lin H, Perrett DI. How head

posture affects perceived cooperativeness: A

cross-cultural  perspective. Acta  Psychol
(Amst) [Internet], 2022;227(-
March):103602. Available from: https:/-

doi.org/10.1016/j.actpsy.2022.103602
6. Fardouly J, Pinkus RT, Vartanian LR.

Targets of comparison and body image in

women’s everyday lives: The role of perceived
attainability. Body  Image
2021;38:219-29. Available from:
https://doi.org/10.1016Z).body-
1m.2021.04.009

7. Kunst JR, Dovidio JF, Bailey AH, Obaidi
M. The way they look: Phenotypic prototyp-

[Internet].

icality shapes the perceived intergroup atti-
tudes of in- and out-group members. J Exp
2022;100(0ctober
https://-

Soc  Psychol
2021):104303.  Available from:

[Internet].

Available from: https://-
doi.org/10.1016/j.evolhumbe-
hav.2022.09.005

10. Wang YC, Lang C. Service employee
dress: Effects on employee-customer inter-
actions and customer-brand relationship at

full-service restaurants. J Retail Consum

Serv [Internet]. 2019;50(0ctober
2018):1-9. Available from: https://-

doi.org/10.1016/j.jretconser.2019.04.011

11. Gavric A, Mirceta D, Jakobovic M,

Pavlic A, Zrinski MT, Spalj S. Craniodento-
facial characteristics, dental esthetics-related
quality of life, and self-esteem. Am J Orthod
Dentofac Orthop
2015;147(6):711-8. Available from:
http://dx.doi.org/10.1016Zj.aj0-
do.2015.01.027

12. Hasmun N, Vettore M V., Lawson JA,
Elcock C, Zaitoun H, Rodd HD. Determi-

nants of children’s oral health-related quality

[Internet].

of life following aesthetic treatment of
enamel  opacities. J Dent
2020;98(May):103372.

https://doi.org/10.10167j.j-

[Internet].

Available from;

doi.org/10.1016/j.jesp.2022.104303

8. McCluney CL, Durkee MI, Smith R,
Robotham KJ, Lee SSL. To be, or not to
be...Black: The effects of racial codeswitch-

ing on perceived professionalism in the
workplace. J Exp Soc Psychol [Internet].
2021;97(February):104199. Available from:
https://doi.Org/10.1016/j.jesp.2021.104199

9. Teng F, Wang X, Zhang Y, I Xiang
F, Yuan S. Mirror, Mirror on the Wall, I De-

serve More Than All; Perceived Attractive-

ness and Self-Interested Behavior. Evol
Hum Behav [Internet]. 2022;43(6):536-47.

dent.2020.103372
13. Al-Ansari A, Ellakany P, Fouda S,
Al-Sheikh R, El Tantawi M. Intention to
dental

seek esthetic treatment and the
theory of planned behavior in Saudi dental
students and the general population. J Pros-
thet Dent [Internet], 2020
Dec;124(6):774-9. Available from: https:/-
doi.org/10.1016/j.prosdent.2019.07.005

14. Omar F, Ab-Ghani Z, Rahman NA,
Halim  MS.
versus Home Bleaching with Professional

Prescriptions: Which One is Safer? A

Nonprescription  Bleaching

Unlocking the Whitening Potential: Investigating the Benefits of Solanum lycopersicum.

L Ethanol Extract on Teeth Discoloration


https://doi.org/10.1016Zj.vis-res.2022.108144
https://doi.org/10.1016Zj.vis-res.2022.108144
https://-doi.org/10.1016/j.actpsy.2022.103602
https://-doi.org/10.1016/j.actpsy.2022.103602
https://doi.org/10.1016Zj.body-im.2021.04.009
https://doi.org/10.1016Zj.body-im.2021.04.009
https://-doi.org/10.1016/j.jesp.2022.104303
https://-doi.org/10.1016/j.jesp.2022.104303
https://doi.Org/10.1016/j.jesp.2021.104199
https://-
https://-doi.org/10.1016/j.jretconser.2019.04.011
https://-doi.org/10.1016/j.jretconser.2019.04.011
http://dx.doi.org/10.1016Zj.ajo-do.2015.01.027
http://dx.doi.org/10.1016Zj.ajo-do.2015.01.027
https://doi.org/10.1016Zj.j-dent.2020.103372
https://doi.org/10.1016Zj.j-dent.2020.103372
https://-doi.org/10.1016/j.prosdent.2019.07.005
https://-doi.org/10.1016/j.prosdent.2019.07.005

Majmaah Journal of Health Sciences , Volume 12 Issue 4 October 2024, Rabi Al-Awwal 1446

Comprehensive Review of Color Changes
and Their Side Effects on Human Enamel.
Eur J Dent [Internet]. 2019  Oct
31;13(04):589-98. Available from: https://-
doi.org/10.1055/s-0039-1700659

15. Knezevic N, Obradovic M, Dolic O, Ve-
selinovic V, Kojic Z, Josipovic R, et al. Clini-
cal Testing of Walking Bleach, In-Office,
and Combined Bleaching of Endodontically
Treated Teeth. Medicina (B Aires) [Inter-
net]. 2022;59(1):18. Available from:
https://doi.org/10.3390/medicina59010018

16. Siddiqui AA, Anwar N, Alibrahim IK,
Alhumaid ME, Mian RI. Measurements of

various traditional methods of teeth whiten-

ing among people of Hail, Kingdom of
Saudi Arabia. World J Dent [Internet],

An in vitro study. J Clin Exp Dent [Inter-
net].  2022;14(1):9-15.  Available
https://doi.org/10.4317/JCED.58708

Miiller-Heupt LK,

from;:

Wiesmann-Imilowski

N, Kaya S, Schumann S, Steiger M,
Bjelopavlovic M, et al. Effectiveness and
Safety of Over-the-Counter Tooth-Whit-

ening Agents Compared to Hydrogen Per-
oxide In Vitro. Int J Mol Sci [Internet].
2023;24(3):1956. Available from: https:/-
doi.org/10.4317/JCED.58708

21. Palandi S da S, Kury M, Picolo MZD,
Florez FLE, Cavalli V. Effects of black tea
tooth staining previously to 35% hydrogen

peroxide bleaching. Brazilian J Oral Sci [In-
2023;22:1-10.  Available
https://doi.org/10.20396/b-
105.v22100.8668082

ternet]. from:

2018;9(2):91-4.  Available from: https:/-
doi.org/10.5005/jp-journals-10015-1514
17. Tomas DBM, Pecci-Lloret MP, Guerre-

ro-Girones J. Effectiveness and abrasiveness

of activated charcoal as a whitening agent: A

systematic review of in vitro studies. Ann

Anat [Internet], 2023;245:151998. Avail-
able from: https://-

doi.org/10.1016/j.aanat.2022.151998

18. ElAziz RHA, Gadallah LK, Saleh RS.
Evaluation of Charcoal and Sea Salt-Lem-
on-based Whitening Toothpastes on Color
Change and Surface Roughness of Stained
Teeth. J Contemp Dent Pract [Internet].
2022 Jun 10;23(2): 169-75. Available from:
https://doi.org/10.5005/jp-jour-
nals-10024-3300

19. Haruyama A, Kojima M, Kameyama A,

Muramatsu T. Combined use of baking soda
and electric toothbrushing for removal of ar-

tificial extrinsic stain on enamel surface:

22. Lopez-Vargas ER, Ortega-Ortfz H, Ca-
denas-Pliego G, Romenus K de A, de la
Fuente MC, Benavides-Mendoza A, et al.
Foliar application of copper nanoparticles
increases the fruit quality and the content of
bioactive compounds in tomatoes. Appl Sci
[Internet].  2018;8(7).  Available
https://doi.org/10.3390/app8071020

23. Singh S, Gogoi A, Kumar A, Eesha, Jag-
nade R, Jain G, et al. A randomized, dou-
ble-blind,

trial of systemically administered Lycopene

from;

split-mouth  controlled clinical
on periodontal health. J Oral Biol Craniofa-
cial Res [Internet]. 2022;12(1):22-6. Avail-
able from: https://doi.org/10.1016/jjob-
cr.2021.09.020

24. Widjaja G, doewes R igbal, Rudiansyah
M, Sultan MQ”" Ansari MJ, Izzat SE, et al.

Effect of tomato consumption on inflamma-

tory markers in health and disease status:

Unlocking the Whitening Potential: Investigating the Benefits of Solanum lycopersicum.
L Ethanol Extract on Teeth Discoloration


https://-doi.org/10.1055/s-0039-1700659
https://-doi.org/10.1055/s-0039-1700659
https://doi.org/10.3390/medicina59010018
https://-doi.org/10.5005/jp-journals-10015-1514
https://-doi.org/10.5005/jp-journals-10015-1514
https://-
https://doi.org/10.5005/jp-jour-nals-10024-3300
https://doi.org/10.5005/jp-jour-nals-10024-3300
https://doi.org/10.4317/JCED.58708
https://-doi.org/10.4317/JCED.58708
https://-doi.org/10.4317/JCED.58708
https://doi.org/10.20396/b-jos.v22i00.8668082
https://doi.org/10.20396/b-jos.v22i00.8668082
https://doi.org/10.3390/app8071020
https://doi.org/10.1016/jjob-cr.2021.09.020
https://doi.org/10.1016/jjob-cr.2021.09.020

Majmaah Journal of Health Sciences , Volume 12 Issue 4 October 2024, Rabi Al-Awwal 1446

A systematic review and meta-analysis of
clinical trials. Clin Nutr ESPEN [Internet].
2022;50:93-100. Available https://-
doi.org/10.1016/j.clnesp.2022.04.019

25. Caseiro M, Ascenso A, Costa A, Cre-
agh-Flynn J, Johnson M, Simdes S. Lyco-

from;

pene in human health. Lwt- Food Sci Tech-
nol [Internet]. 2020;127(November
2019):109323.  Available https://-
doi.org/10.1016/;dwt.2020.109323

A systematic review and meta-analysis of
clinical trials. Clin Nutr ESPEN [Internet],
2022;50:93-100. Awvailable https://-
doi.org/10.1016/j.clnesp.2022.04.019

25. Caseiro M, Ascenso A, Costa A, Cre-
agh-Flynn J, Johnson M, Simogs S. Lyco-

from;

from:

pene in human health. Lwt- Food Sci Tech-
nol [Internet]. 2020;127(November
2019):109323.  Awvailable https://-
doi.org/10.1016/1.1wt.2020.109323

26. Gasmi Benahmed A, Gasmi A, Menzel
A, Hrynovets I, Chirumbolo S, Shanaida M,
et al. A review on natural teeth whitening. J
2022;64(1):49-58.
https://d0i1.0rg/10.1016/].-

from:

Oral Biosci
Available  from:
j0b.2021.12.002

27. Kim H seo Y jin. A clinical experimental

[Internet].

study on tooth whitening effectiveness in
toothpaste of containing natural extracts. J
Korean Soc Dent Hyg. 2018; 18(1): 19—29.
28. AlOtaib FL. Adverse Effects of Tooth
Bleaching®: A Review. Int J Oral Care Res.
2019;7(2):53-5.

29. Febriani M, Alawiyah T, Rachmawati E.
The effect of tomato juice (Lycopersicon es-
culentum Mill.) on the natural tooth-whit-
ening process. J Adv Med Dent Sci Res
(“Society. 2023;11(8):43-6.

Ibrahim K, Kawengian SES, Gunawan PN.
Pengaruh Pemberian Jus Buah Tomat (Ly-
copersicon  esculentum mill.)  Terhadap
Pembersihan Stain Ekstrinsik Pada Resin
Komposit. J e-gigi. 2015;3(2):449-53.

31. Murugadass M, Rajmohan M, Dha-
modhar D, Bharathwaj V V, Sindhu R,
Sathiyapriya S, et al. Systematic Review on
Effectiveness of Lycopene in The Treatment
of Periodontitis. Int J Multidiscip Res.
2022;8(9):220-5.

32. Albanai SR, Gillam DG, Taylor PD. An
overview on the Effects of 10% and 15%
Carbamide Peroxide and its Relationship to
Dentine  Sensitivity. Eur J Prosthodont
Restor Dent. 2015 Jun;23(2):50-5.

33. Raiola A, Rigano MM, Calafiore R,
Frusciante L, Barone A. Enhancing the
Health-Promoting Effects of Tomato Fruit
for Biofortified Food. Mediators Inflamm.
2014;2014:1-16.

34. Nivetha R, Murthykumar K, Ks A,
Kumar N, Priyadharshini R. Effects of natu-
ral products on oral health®: A review. Asian

J Pharm Clin Res. 2014;7(5):20—3.

Unlocking the Whitening Potential: Investigating the Benefits of Solanum lycopersicum.

L Ethanol Extract on Teeth Discoloration


https://-doi.org/10.1016/j.clnesp.2022.04.019
https://-doi.org/10.1016/j.clnesp.2022.04.019
https://-doi.org/10.1016/jdwt.2020.109323
https://-doi.org/10.1016/jdwt.2020.109323
https://-doi.org/10.1016/j.clnesp.2022.04.019
https://-doi.org/10.1016/j.clnesp.2022.04.019
https://-doi.org/10.1016/j.lwt.2020.109323
https://-doi.org/10.1016/j.lwt.2020.109323
https://doi.Org/10.1016/j.-job.2021.12.002
https://doi.Org/10.1016/j.-job.2021.12.002



