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ABSTRACT 

On an average, women in U.S.A spend more than $3500 dollars on lipstick in their lifetime. 

However, studies have discovered that current cosmetic lipsticks contain harmful chemicals, which 

are heavy metals and preservatives like cadmium, lead, and magnesium, petrochemicals, and 

synthetic fragrances. All these damaging chemicals not only affect the skin but also the 

environment. To resolve this problem, this project aimed to engineer antimicrobial lipsticks using 

dyes from natural sources that could prevent the growth of microorganisms. This project was 

conducted using the following methods. First, the preparation of the natural sources was 

performed, which were annatto seeds, moringa seeds, turmeric, and blueberry. Then, the mixture 

of the components was made with a variety of organic oils: Tacuma butter, coconut oil, candelilla 

wax, and essential oil. Lastly, to test the antimicrobial properties of the engineered lipsticks, Kirby-

Bauer Sensitivity Assay were performed. The results showed that among all lipsticks, only 

lipsticks with blueberry and moringa have good antibacterial effects against Staphylococcus 

epidermidis with average zones of inhibition higher than 16mm. For the Candida albicans the 

results showed that all the engineered lipsticks were able to prevent the growth of the fungi, among 

all lipsticks moringa exhibited the highest average ones of inhibition measuring 26.28mm. With 

this, the results showed that organic lipsticks were able to prevent the  growth of microorganisms 

with natural sources.   

RATIONALE 

Over the centuries, in ancient civilizations, makeup was a status symbol and both men and 

women indulged in applying makeup (Roy S, 2021). He also mentions that people from Sumerian 

civilization can be credited as the earliest users of lipsticks. The stain was procured from naturally 

occurring substances like fruits, henna, clay rust, and of course insects. According to a survey, on 



   
 

an average, women in U.S.A spend more than $3500 dollars on lipsticks in their lifetime; the 

lipstick market is valued at $9.2 billion in 2018.  

Nowadays people interest in organic products increase, as people become aware of the 

ecological and environmental effects relate on the use of a generous number of chemical products 

on the daily. For this, it is important to acknowledge the harmful chemicals cosmetic lipstick 

acquires while finding ways to use secure materials and methods.  

BACKGROUND RESEARCH 

According to Ramu B (2018), the following are some negative side effects of lipsticks: 

Lipsticks contain heavy metals and preservatives which are just too damaging for our skin 

(cadmium, lead, and magnesium), lipsticks contain petrochemicals which are not just toxic to us 

or our skin but also to the environment as a whole so they must be avoided when checking the 

contents of a lipstick, and lastly but not least lipsticks contain synthetic fragrances which are harsh 

chemicals sometimes and they not just cause giddiness but can lead to a long-term allergies and 

reactions too. 

What if we can make lipsticks from natural and organic sources? The first natural sources 

used in the experiment was annatto seeds; annatto is an orange-red food coloring or condiment 

made from the seeds of the achiote tree (Bixa orellana), which grows in tropical regions in South 

and Central America (Ryan Raman, 2019). The second natural sources were moringa seeds; it is 

an herb which is being used for centuries for its amazing health benefits it is obtained from the 

trees of Moringa Oleifera, native to Africa and Asia (Pharmeasy, 2019). The third source was a 

turmeric powder; which is a plant in the ginger family, is native to Southeast Asia and is grown 

commercially in that region, primarily in India. Its rhizome (underground stem) is used as a 



   
 

culinary spice and traditional medicine (NIH...Turning Discovery Into Health, 2020). Lastly, 

blueberry was the final source used, having a wide range of health benefits. It has great antioxidants 

activity as well as antimicrobial, this is attributed to high anthocyanin content. 

STATEMENT OF THE PROBLEM 

This research will conduct an inquiry into the creation of lipsticks with natural plant dye 

sources.  

To be more specific, this project will seek answers to the following questions: 

1.  Is it possible to create lipsticks with natural plant dye sources?  

2. Does the organic lipstick prevent the growth of bacteria and fungi?  

HYPOTHESIS 

The constructed hypothesis for this experimentation is the following: If I use dyes from natural 

sources to create a lipstick, then the engineered lipsticks will be able to prevent the growth of 

Staphylococcus epidermidis and Candida albicans, because dyes from natural sources have 

antimicrobial properties.  

RESEARCH GOALS 

To meet these expectations goals were set during the experiment.  

Goal #1: Extract the natural colors/pigment from Annatto, Morgina seeds, and Turmeric 

Goal #2: Create lipsticks using the extracted natural pigments from Annatto, Morgina seeds, 

Turmeric, and natural oils. 



   
 

Goal #3: Test the lipstick against fungi and bacteria. The independent variable for this project is 

the dyes from natural sources, its dependent variable is the growth of bacteria and fungi, and the 

constant variables include, amount of materials, incubation temperature, and types of 

microorganisms. 

METHODS 

The researcher ran the tests/goals by three parts this being, preparation of natural dyes, 

engineering of lipsticks and testing for antimicrobial effects. To achieve the first part, a coffee 

grinder was used to powder the annatto seeds, then to remove any large particles a strainer was 

used to have a fine powder of the seeds. While, a readily available turmeric powder was used 

during the experiment. For the moringa seeds, they were toasted in a pan until turning black, then 

powdered using mortar and pestle and a strainer to filter the samples. Lastly, the blueberry extracts 

were obtained using a cheesecloth.  

The second part consists of engineering the lipsticks. For the lipsticks base the researcher 

used tacuma butter, coconut oil, candelilla wax, and essential oil. A digital scale and measuring 

spoons were used to measure the ingredients. 10g of Tacuma butter, ½ tbsp of coconut oil, ½ tbsp 

of candelilla wax, 3 drops of essential oil and ½ tbsp of natural dyes were the exact measurements 

used. Then all the materials were placed in a ramekin and submerge in a warm bath with 60oC to 

melt. When the lipstick base was melted, the natural dyes were added and lastly the lipsticks were 

molded, where the melting solution was then transferred to a silicon mold and was left to harden 

after 5 hours. 

Lastly, the third part of the methods consists of testing for antimicrobial effects. The 

researcher performed Kirby-Bauer Sensitivity Assay to test the antimicrobial effects of the 



   
 

lipsticks against Staphylococcus epidermidis (major component of the skin flora) and Candida 

albicans fungi (fungus that causes lip infections). The bacteria inoculums were prepared by adding 

bacterial samples in 2 mL of saline solution and the dilutions followed the 0.5 McFarland Standard. 

Mueller-Hinton plates were inoculated with the microbial samples using a sterile cotton swabs. 

Sterile paper discs were coated with the engineered lipsticks. And finally, the samples were 

incubated in a digital incubator overnight under 37oC and zones of inhibition was measured using 

a caliper. 

The results were put in two parts for each microorganism. The researcher used the 

interpretation provided by Johonson and Case (1995) to record the analysis and interpretation. 

RESULTS 

Average zone of Inhibition, Candida albicans:  

 

 

 

 

 

 

 

ANOVA 

Source of 

Variation SS df MS F P-value F crit 

Between 

Groups 1259.98 4 314.995 15.47431 3.34E-05 3.055568 

Within 

Groups 305.34 15 20.356    

Total 1565.32 19        
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 In the first microorganism the results show that all the engineered lipsticks were able to 

prevent the growth of fungi Candida albicans. Among all the lipsticks moringa exhibited the 

highest average zones of inhibition measuring 26.18 mm. To further validate the results of the 

experiment the researcher performed an ANOVA test. The results showed that the data are 

significant as supported by the p-value of less than 0.05. 

Average zone of Inhibition, Staphylococcus epidermidis: 

 

 

 

 

 

 

 

The second microorganism show that among all the engineered lipsticks, only lipsticks 

with blueberry and moringa have good antibacterial effects against Staphylococcus epidermidis 

with average zones of inhibition higher than 16mm. On the other hand, lipsticks with turmeric and 

annatto exhibited intermediate antibacterial effects against S. epidermidis. To further validate the 

ANOVA 

Source of Variation SS df MS F P-value F crit 

Between Groups 418.232 4 104.558 9.477844 0.000499 3.055568 

Within Groups 165.4775 15 11.03183    

Total 583.7095 19        
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results of the experiment the researcher performed another ANOVA test. The results showed that 

the data are significant as supported by the p-value of less than 0.05.  

 

DISCUSSION 

Problem 1: Is it possible to create lipsticks with natural plant dye sources?  

Yes! I was able to create lipsticks from different natural dye sources which include 

Annatto, blueberry, Moringa, and Turmeric. I was able to infuse these dyes to my lipstick base 

(Tacuma butter, coconut oil, candelilla wax, and essential oils).  

Problem 2: Does the organic lipstick prevent the growth of bacteria and fungi?  

For Candida albicans: All the engineered lipsticks were able to prevent the growth of the 

fungi Candida albicans with all average zones of inhibition higher than 16mm.  

For Staphylococcus epidermidis: Turmeric and Annatto showed intermediate effects 

against S. epidermidis while Moringa and blueberry were able to prevent the growth of the bacteria 

with average zones of inhibition higher than 16mm. All the data gathered showed significant 

results as supported by the ANOVA test results with all the p-value less than 0.05. 

CONCLUSIONS 

Based on the results and data analysis, my hypothesis was proven to be correct. I was able 

to engineer lipsticks using dyes from natural sources, the engineered lipsticks exhibited 

antimicrobial properties, and this project shows that common cosmetic products like lipsticks can 

be made from organic and natural materials which are way safer than the ones that use artificial 

and harmful chemicals.  



   
 

FUTURE PLANS 

After proving that the lipsticks that the researcher made possess antimicrobial properties, 

the researcher plans to test the physical properties of the lipsticks such as melting point, staining 

ability, and color as compared to commercial lipsticks. The researcher will also do a cost analysis 

to determine whether the antimicrobial lipsticks can compete in the cosmetics market in terms of 

price. 
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