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ABSTRACT

In the project Natural Toothpaste Dental Hygiene, a toothpaste mystery was being solved. It was 

testing if natural toothpaste could clean your plaque. Then wondering which ingredient performed 

the best at cleaning the plaque. This is important because many toothpastes have a lot of chemicals 

that could be harmful for your oral hygiene.

The process for doing this project was pretty simple. The 4 different toothpastes were made. 

One with each food strawberry, lemon, carrot, and apple. Then a disclosing plaque was chewed to 

color the plaque so it could be seen. Next the toothpastes were tested on the plaque each on a 

different day. It was recorded the amount of plaque each picture of the teeth had.

In the end of this project showed how much potential natural toothpaste has. All the toothpastes 

ended up cleaning a lot of the plaque. The carrot toothpaste worked slightly the best at removing the 

plaque.



EXPERIMENTAL 

QUESTION

When making natural 

toothpaste out of different 

natural ingredients, 

which food ingredient will 

perform the best against 

dental plaque?
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REVIEW OF LITERATURE

In this project different foods were tested to see if they could make an effective natural toothpaste. The different toothpastes 
were tested on plaque-stained teeth with a manual toothpaste to see how clean it could get the teeth after being brushed. The 
foods being tested are Lemon, Strawberry, Carrots, and apples. All these foods have tooth cleaning properties. This project c an 
help people be healthier and use less chemicals in their mouth that could be harmful in the future. The hypothesis of this project is 
that the strawberry will clean the plaque the best. This is inferred because they contain malic acid, a cleaning property.

In this article The Efficacy of a Herbal-Based Toothpaste in the Control of Plaque and Gingivitis, they tested regular tooth paste 
and herbal toothpaste on gingivitis patients. Dentists tested 30 people to see if there would be a significance in the different
toothpastes. The results showed that there was not much of a difference between the toothpastes. This means herbal based 
toothpaste could be an alternative. “It was however concluded that the herbal-based toothpaste was as effective as the 
conventionally formulated dentifrice in the control of plaque and gingivitis.” -(Jacob,2009)

In the study, the characteristics of a good toothpaste from the viewpoint of laypeople: A qualitative study in Mashhad, Iran, 
they asked locals in stores who were buying toothpaste a question. They asked them “what makes a good toothpaste?”. The local s 
said it's not just the best cleaner that they go for. They like ones that look good, are not expensive, and have multi-purpose 
properties. This is important for the toothpaste companies. It will improve dental health across the country. If people like the
entirety of the toothpaste, they will want to brush more. “Paying attention to what is important to them in the production of
toothpaste can lead to their greater desire to use toothpaste and ultimately promote their oral health.” -(Keshavarz, 2021)



REVIEW OF LITERATURE CONT.

The article The Effect of Toothpastes Containing Natural Ingredients Such as Theobromine and Caffeine on Enamel 
Microhardness: An In Vitro Study is testing to see if toothpastes containing natural ingredients like caffeine and theobromine on 
tooth enamel. They extracted teeth and examined them with a microscope. “72 maxillary premolar teeth extracted for orthodontic 
purposes were used in this study”. - (Golfeshan, 2021) They built up plaque in 7 days. They tested theobromine toothpaste, 
caffeine toothpaste, Colgate toothpaste, and distilled water for a negative control. In the end they found that the 
theobromine toothpaste worked just as well as the Colgate toothpaste. While the caffeine had no positive effect on the teeth. This 
information can contribute to the fact that some attributes of natural ingredients may play a key to cleaning teeth and that some 
may be beneficial and useful.

A study was done, Cytotoxicity and Antibacterial Activity of Toothpastes and Mouthwashes Available in the Iranian Market. 
They found that toothpastes available on the market have chemicals that can damage the oral tissue. Many were tested and 
somewhere cytotoxicity levels were higher than others and potentially could be bad. Although they found this with the toothpaste, 
the big brands are not dangerous. Natural toothpaste is much better for the health of the mouth. Putting all these chemicals in your 
teeth is not always cleansing and could be too much.

This background contributed to the project because they provided useful information on the subject. The articles show th at 
natural toothpaste does work and will be effective for tooth and gum health. Also, some chemical toxicity in toothpastes could be 
damaging for your oral tissue. Natural toothpastes are good and healthy for your mouth. They can work just as effectively or better 
than normal toothpastes. These articles gave more information for the project and improved the experiment.



HYPOTHESIS & VARIABLES

• Hypothesis: By exposing the disclosing tablet covered teeth to different plant based 

natural toothpastes, the strawberry will clean the plaque the best. This is inferred 

because they contain malic acid, a cleaning property.

Variables:

• Independent: The independent variable is the different type of plants used to make the 

toothpaste.

• Dependent: The amount of plaque left and the darkness level of the teeth after being 

brushed.

• Control: Brushing for the same amount of time each test, comparing the after result to 

the before results, a test done with brushing with just water and no toothpaste.



MATERIALS

• Coconut oil: used for making the toothpaste

• Baking soda: used for making toothpaste

• Lemon, strawberry, carrots, apple: used in 

the toothpaste

• Disclosing teeth tablets: used to make the 

tooth plaque show up.

• Manual toothbrush: used to clean the teeth

• Mason jars: used to store toothpastes

• Bowl: used for mixing toothpastes
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PROCEDURES

Making the toothpaste:

• 1 tablespoon of coconut oil was added to the bowl.

• 1 teaspoon of baking soda was added to the bowl.

• 1 teaspoon of the lemon juice was squeezed into the bowl.

• The mixture was mixed until smooth.

• The toothpaste was stored in the mason jar.

• This was repeated 3 more times with step 3 changed to carrots, apple, and strawberry.



PROCEDURES CONT.

Testing the toothpastes:

• The disclosing tabs were chewed and swished in mouth for 30sec.

• Water was rinsed onto the teeth.

• The before picture was taken.

• The Lemon toothpaste was put onto the manual toothbrush.

• The teeth were brushed for 2 minutes.

• The teeth were rinsed with water.

• The after picture was taken.

• The colors of the teeth pictures were color matched.

• This was repeated 3 more times with step 4 changed to carrots, apple, and strawberry.



The measurement in "pink pixels" is the 

amount of plaque stain the picture had. The 

number of pixels in picture that were colored 

dark pink were measured by a computer. It is 

outlined in yellow in the pictures. The plaque 

was pink because of the tablets chewed to 

show the plaque.



DATA Area of Pink Pixels 
before Lemon Toothpaste

Area of Pink Pixels after 
Lemon toothpaste

25,482 2,484
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Area of Pink 
Pixels before 
Carrot Toothpaste

Area of Pink Pixels 
after carrot toothpaste

26823 1110
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Area of Pin 
Pixels before 
Strawberry Toothpaste

Area of Pink Pixels 
after Strawberry toothpaste

24027 2856
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DATA ANALYSIS

The data of this experiment was very interesting. The data 

showed that the removal of plaque between the different 

toothpastes was relatively similar. The Carrot ended up being 

slightly the best at removing the plaque. However, they all did a 

good job at it. This data shows that natural toothpastes can 

work very nicely at removing plaque on your teeth.



CONCLUSION

When making natural toothpaste out of different natural 
ingredients, which food ingredient will perform the best against dental plaque? 
That is what the project was trying to figure out. The purpose was to see what 
natural food ingredient would make the best toothpaste so that it could be 
healthier and safer for your teeth. The results of the experiment turned out to 
be the carrot toothpaste as the best at reducing plaque. All the toothpastes 
however got almost all the plaque off. Some errors that occurred in the project 
was that the plaque was different each day so not everything was equal while 
testing the toothpastes. Also, the toothpastes would not be practical in real life 
use because the taste was horrible. Overall, the experiment worked and is a 
healthier substitution for toothpaste.
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