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Abstract

Lipstick is a type of cosmetic widely used to beautify the appearance of the lips. Excessive use of artificial colors
can cause irritation, so safer natural ingredients are needed. Red dragon fruit peel (Hylocereus polyrhizus) contains
natural dyes betacyanin which has the potential as a natural dye and antioxidant, while Aloe vera acts as a natural
moisturizer. This study aims to explore the potential of red dragon fruit peel extract and Aloe vera in making lipstick
and assess its physical quality and antioxidant activity. The research methodology includes dragon fruit peel
extraction using maceration techniques and Aloe vera extraction using infundation methods, which are then
formulated into lipstick with cera alba, carnauba wax, cetyl alcohol, and vaseline album as the base ingredients.
Product evaluation includes organoleptic tests, pH, homogeneity, spreadability, hardness, irritation, melting point,
weight uniformity, cyclic stability testing, and antioxidant activity using the DPPH method. The results showed that
the lipstick formula using the extract produced a bright red color, a pH of 5, was stable at extreme temperatures, non-
irritating, and had an antioxidant activity of 1.13 mgQE/g. It is hoped that this research can provide an alternative
for the development of natural-based cosmetics that are safe, environmentally friendly, and provide antioxidant and
moisturizing benefits to the lips.
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INTRODUCTION

Cosmetics are a product that continues to evolve along with the increasing public demand for
personal care and appearance. Lipstick is one of the most widely used decorative cosmetic products, thanks
to its ability to provide color, enhance the appearance of the lips, and boost the user's self-confidence.
Lipstick is generally composed of a mixture of waxes, oils, fats, dyes, and other additives that function to
form a solid texture and facilitate application to the lips (Athaillah et al., 2023). However, the use of
synthetic dyes in lipstick preparations remains a concern because some synthetic dyes are known to have
the potential to cause irritation and toxicity if used excessively over the long term. Therefore, the use of
natural ingredients as alternative dyes and active cosmetic ingredients has become one of the innovations
widely developed in the pharmaceutical and cosmetology fields.

One natural ingredient that has the potential to be used as a natural dye in lipstick preparations is
the red dragon fruit peel (Hylocereus polyrhizus). Red dragon fruit peel contains betacyanin pigments,
which belong to the betalain group and produce a natural purplish red color. In addition to functioning as
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a dye, dragon fruit peel is also rich in phenolic compounds, flavonoids, vitamins, and antioxidants that can
help protect cells from damage caused by free radicals (Martinez et al., 2024). This antioxidant activity
makes dragon fruit peel not only serve as a decorative material but also has functional benefits in
maintaining healthy lip skin. Based on research by Nurman et al. (2019), red dragon fruit peel extract has
an IC50 value of 54.12 ppm, which is categorized as a strong antioxidant. This value indicates that red
dragon fruit peel has great potential to be developed as an active ingredient in natural cosmetics, especially
in lipstick formulations.

In addition to natural dyes, lipstick preparations also require ingredients that can maintain lip
moisture to prevent drying and chapping. One natural ingredient widely used as a moisturizer is aloe vera.
Aloe vera contains lignin and polysaccharides that can maintain water levels on the skin's surface, making
it effective as a natural moisturizer. Aloe vera is also known to have a calming effect, aiding the skin
regeneration process, and is safe for topical use in various cosmetic and pharmaceutical preparations
(Ramadhina et al., 2025). The use of Aloe vera in lipstick formulations is expected to increase comfort
while providing protection for lips from dry conditions caused by environmental exposure.

From a pharmacological perspective, the combination of red dragon fruit peel extract and Aloe vera
has synergistic potential in lipstick preparations. Betacyanin in dragon fruit peel acts as a natural
antioxidant that can help reduce oxidative damage to the skin of the lips, while Aloe vera works as a
moisturizer that maintains lip hydration and elasticity. Furthermore, Aloe vera is known to have a healing
effect on minor wounds and protection against skin irritation, thus supporting long-term use in lip cosmetics
(Safitri et al., 2022). The combination of these two ingredients is usefull because it not only produces a
decorative cosmetic product but also provides lip care benefits simultaneously.

From a pharmacokinetic perspective, betalain pigments, particularly betacyanins, are known to
have low systemic bioavailability and limited absorption. These compounds do not readily accumulate in
the body due to biotransformation and are excreted primarily in the urine in small amounts (Martinez et
al., 2024). These characteristics support the safe use of betacyanins as natural dyes in topical preparations
such as lipstick because their effects are predominantly local on the surface of the lips. Meanwhile, Aloe
vera has good penetration into the skin layer due to its lignin content, which helps retain moisture and
reduce fluid loss at the skin's surface. The use of Aloe vera in topical preparations focuses more on local
effects than systemic absorption, making it relatively safe for use as a lip moisturizer (Safitri ef al., 2022).

In lipstick formulation, the selection of excipients is also a crucial factor in determining the physical
quality and stability of the product. Lipstick bases generally consist of a combination of waxes, oils, and
fats with different melting points. Cera alba is used as a hardener and structuring agent for lipsticks because
it produces a soft, easy-to-apply texture. Carnauba wax is used to increase the hardness and stability of the
melting point, preventing the lipstick from melting easily at high temperatures. Vaseline album acts as both
a base and an emollient, helping to maintain lip moisture. Cetyl alcohol is also used as an emulsifier to help
homogenize the mixture of oil and liquid extract phases, resulting in a more stable product (Vinaeni ef al.,
2022). Nipagin is added as a preservative to prevent microbial growth, while BHT is used as a synthetic
antioxidant to maintain the product's stability against oxidation (Gultom & Ginting, 2018). Selecting the
right excipient is crucial because it can affect the homogeneity, spreadability, stability, and final quality of
the lipstick.

The lipstick dosage form was chosen because it is the most suitable form of decorative cosmetics
for applying the natural dye from red dragon fruit peel. In addition to enhancing lip color, lipstick also
allows direct contact of the active ingredients with the lip surface, thus optimally achieving antioxidant and
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moisturizing benefits. The use of lipstick also provides added value by utilizing natural ingredients as a
safer and more environmentally friendly alternative to synthetic dyes. With the increasing trend of natural
cosmetics, the development of a lipstick based on red dragon fruit peel extract and Aloe vera is relevant for
further study.

Several previous studies have explored the use of dragon fruit peel as a natural dye and antioxidant
source in cosmetic preparations. Other studies have also developed Aloe vera as a moisturizing ingredient
in skincare products. However, research on the combination of red dragon fruit peel extract and Aloe vera
in lipstick formulations 1is still relatively limited, particularly those examining pharmacology,
pharmacokinetics, excipient selection, and a comprehensive evaluation of the physical quality of the
preparation. Furthermore, the use of natural dyes still faces several challenges such as low color stability,
poor homogeneity of the preparation, and suboptimal spreadability (Dwiki et al., 2018). This indicates a
research gap that still needs to be developed to obtain a natural lipstick formulation with good and stable
quality.

Based on these problems, this study offers a solution in the form of a lipstick formulation based on
red dragon fruit peel extract as a natural colorant and antioxidant combined with Aloe vera as a natural
moisturizer. The use of this combination of natural ingredients is expected to produce a safer lipstick
preparation, possess antioxidant activity, be able to maintain lip moisture, and meet the requirements for
physical evaluation of cosmetic preparations. This research is important to support the development of
natural cosmetics that are safe, effective, and have high economic value through the utilization of dragon
fruit peel waste, which has not been optimally utilized.

The objectives of this study were to determine the potential of red dragon fruit peel extract and Aloe
vera in lipstick formulations, evaluate their pharmacological and pharmacokinetic aspects, analyze the
rationale for selecting excipients and dosage forms, and assess the physical quality and antioxidant activity
of the resulting lipstick. This study also aimed to produce a natural lipstick formulation that meets cosmetic
quality requirements and is safe to use.

The results of this study are expected to benefit the development of cosmetic pharmaceutical
science, particularly in the use of natural ingredients as active ingredients and natural dyes in decorative
preparations. Furthermore, this research is expected to serve as a reference for further research on natural
cosmetic formulations and provide benefits to the public by providing safer, more environmentally friendly
alternative lipstick products with added functional value as antioxidants and lip moisturizers.

METHOD
Tools and materials

The tools used in making lipstick are blender, mori cloth, a set of laboratory glassware, dropper
pipette, micropipette, knife, hot plate, water bath, oven, vial bottle, pH meter, lipstick mold, UV-Vis
spectrophotometry. The materials used are red dragon fruit, aloe vera, 96% ethanol, distilled water, HCI,
NaOH, 72% H2SOu, cera alba, carnauba wax, cetyl alcohol, nipagin, vaseline album, 2% citric acid, allura
red AC, 0.05 M DPPH solution.

Making Dragon Fruit Peel and Aloe vera Extract
The dragon fruit peels were extracted using a maceration method. Before maceration, the dragon
fruit peels were washed, and 2.5 kg of them were ground in a blender until they became a pulp. The
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maceration was carried out using 96% ethanol at a ratio of 1:10 for 24 hours. The filtrate was then filtered
and evaporated at room temperature to form a thick extract.

Aloe vera is extracted using the infundation method. Two kilograms of Aloe vera is cleaned and the
gel is extracted by peeling the skin and rinsing with water. It is then ground and filtered. The Aloe vera gel
is then heated at 90°C for 15 minutes.

Lipstick Preparation Formulation
Table 1 Red Dragon Fruit & Aloe vera Extract Lipstick Formula

Material Formula 1 Formula 2 Function

I T T T 1
Red dragon fruit peel 18% - Active Coloring Substance
extract

I T T T 1
Aloe vera extract 3% - Moisturizing Active

Ingredients

I T T T 1
Cera alba 15% 15% Stiffening agent

I T T T 1
Carnauba wax 10% 10% Coating agent

I T T T 1
Cetyl alcohol 2% 2% Emollient

I T T T 1
Nipagin 0.18% 0.18% Preservative

I T T T 1
BHT 0.05% 0.05% Lipstick base

I T T T 1
Vaseline album Ad 100 Ad 100 Antioxidants

I T T T 1
Allura Red AC q.s g.s Additional coloring

Making Lipstick Preparations

Red dragon fruit extract and Aloe vera are mixed to form mixture A. The lipstick base consisting
of cera alba, carnauba wax, cetyl alcohol, and vaseline album is melted at 80°C until homogeneous to form
mixture B. The two mixtures are then mixed evenly, nipagin and allura red AC are added, then put into a
mold and cooled to form a lipstick stick.

Preparation Evaluation Test

The evaluation tests for the preparation included organoleptic tests to observe the shape, color, and
aroma of the lipstick. The pH test was performed using indicator paper after the preparation was melted.
The homogeneity test was performed by applying the preparation to a glass object and observing it visually.
A smear test was performed on the skin to observe the spreadability, color evenness, and adhesion. The
melting point test was performed by gradually heating until the lipstick melted, while the hardness test was
performed by applying a graduated load until the lipstick broke. The irritation test was performed on the
skin of the arm for 3 consecutive days to observe any irritation reactions. The stability test was performed
at cold and hot temperatures for 3 cycles by observing the physical changes in the preparation. The weight
uniformity test was carried out by weighing three lipstick sticks and calculating their average weight.

Antioxidant Test

Published by Radja Publika

orew | accens 138



ARTICLE TITLE
Author 1 et al

Antioxidant testing was performed using the DPPH method with a standard 100 ppm vitamin C
solution diluted to several concentrations. Each solution was mixed with 50 ppm DPPH, then incubated for
30 minutes in the dark, and its absorbance was measured using a UV-Vis spectrophotometer at a
wavelength of 517 nm. Lipstick samples at a concentration of 1000 ppm were tested using the same
procedure to determine their antioxidant activity.

RESULTS AND DISCUSSION

This study aims to determine the formulation and feasibility of a natural-based lipstick preparation
consisting of red dragon fruit peel extract and Aloe vera extract through an evaluation of the preparation.
Lipstick is a cosmetic widely used to enhance the appearance of the lips and is composed of a mixture of
oils, waxes, and fats that provide a dense texture and facilitate application (Athailah ez al., 2023).

Dragon fruit peel extract is used because it contains antioxidants, antiproliferatives, and
anthocyanins, which have the potential to act as natural colorants in lipstick. Antioxidants are also
beneficial for moisturizing lips and helping remove dead skin cells. Meanwhile, Aloe vera extract acts as a
moisturizer, preventing dry lips and protecting them from sun exposure. The combination of these two
ingredients is expected to produce a natural lipstick with optimal coloring and moisturizing properties
(Rizikiyan & Pandanwangi, 2019).

Extraction

The lipstick preparation in this study used dragon fruit peel extract and Aloe vera as natural
ingredients. Extraction is the process of separating bioactive compounds using specific solvents, using
methods that can be performed with or without heating. Heating can increase extraction efficiency but is
less suitable for compounds that are not heat-resistant (Firdaus et al., 2024).

Dragon fruit peel contains betacyanin pigments, which have the potential to be used as natural dyes
(Athaillah et al., 2023). Dragon fruit peel extraction was carried out using a maceration method using 96%
ethanol for 24 hours at room temperature to maintain stable betacyanin content. The macerated filtrate was
then evaporated without heating to prevent pigment degradation due to high temperatures (Firdaus et al.,
2024; Sari, 2018).

Aloe vera was extracted using the infundation method using water as a solvent at 90°C for 15
minutes. This method was chosen due to its simple equipment and relatively low cost, although it has the
potential to produce sediment if the solution is saturated (Triyana et al., 2022).

Excipients

The lipstick base plays a crucial role in determining the quality of the product because it affects
texture, stability, and ease of application. The base used consists of cera alba, carnauba wax, and vaseline
album. Cera alba provides a soft texture and moisturizing effect, while carnauba wax increases the lipstick's
hardness and stability, preventing it from melting easily. The combination of the two also helps retain the
antioxidants from dragon fruit extract on the surface of the lips (Warapsari et al., 2025).

In lipstick formulation, the difference in properties between the oil phase and the liquid extract can
make the mixture difficult to homogenize, so cetyl alcohol is added as an emulsifier to stabilize the mixture
and provide softness to the preparation (Vinaeni ef al., 2022; Maheswara et al., 2025). To prevent microbial
contamination, nipagin is used as a preservative, and BHT is added as a synthetic antioxidant to prevent
damage from free radicals (Rahmah et al., 2023; Gultom & Ginting, 2018).

Natural dyes from dragon fruit extract are safer to use, but have limitations in color stability and
consistency. Therefore, FD&C Red or Allura Red are added to make the lipstick color more stable and
intense (Dwiki et al., 2018).
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Procedure

The initial stage of lipstick production involves mixing red dragon fruit peel extract and aloe vera.
Dragon fruit peel contains betacyanin pigments, which act as natural dyes and antioxidants, while Aloe
vera acts as a moisturizer due to its lignin content, which can bind water to the lips (Athaillah ez al., 2023).
Previous research has shown that red dragon fruit peel extract and Aloe vera possess strong antioxidant
activity, with IC50 values of 54.12 ppm and 74.25 ppm, respectively (Nurman et al., 2019; Rohiyati et al.,
2020).

The next stage is melting the base consisting of cera alba, carnauba wax, cetyl alcohol, and vaseline
album at a temperature of 80°C to ensure homogeneity of all ingredients. Cera alba serves as a hardener,
carnauba wax increases stability and shine, cetyl alcohol as an emollient, and vaseline album as the main
base (Dewi & Endriyanto, 2025; Anastasia & Desnita, 2023; Nadenka et al., 2025; Vuai et al., 2019). After
melting, nipagin is added as a preservative and BHT as a synthetic antioxidant to prevent damage due to
oxidation (Zain et al., 2022; Gultom & Ginting, 2018; Sapitri et al., 2025).

The extract mixture was added at a decreasing temperature to prevent degradation of the heat-
sensitive betacyanin pigments (Illing & Hammado, 2021). Allura Red was added to increase the stability
and intensity of the lipstick color (Dwiki et al., 2018). Next, the lipstick mass was molded and cooled to
form a lipstick stick. This study used two formulas: a test formula containing plant extracts and a control
formula without extracts to compare the physical properties of the preparations.

Organoleptic Test
Table 1.0rganoleptic Test Results
Preparation
Inspection
F1 F2
I T T 1
Color Bright red White
I T T 1
Smell The specific smell of aloe Distinctive waxy
vera smell
I T T 1
Form Hard Hard
Information:

F1: Lipstick with dragon fruit peel extract, Aloe vera extract, and colorant
F2: Lipstick without dragon fruit peel extract, Aloe vera extract, and dyes

This study conducted organoleptic tests, pH, homogeneity, spreadability, hardness, irritation,
weight uniformity, melting point, and stability on lipstick preparations. The organoleptic test included
visual observation of color, odor, and form of the preparation (Wati et al., 2024). The results showed that
the first formula produced a bright red lipstick, a distinctive but not disturbing Aloe vera odor, and had a
good shape. The second formula produced a white lipstick, a distinctive waxy odor, and had a suitable
shape. The difference between the two formulas lies in the color and aroma influenced by the addition of
dragon fruit extract, aloe vera, and FD&C Red dye to the first formula. Meanwhile, the second formula
only showed the characteristics of a lipstick base such as vaseline album, carnauba wax, cera alba, and
cetyl alcohol. Based on these results, both formulas met the organoleptic test requirements because they
had a solid form, even color, and a distinctive aroma that was not rancid (Wargala ef al., 2021).
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pH test
Table 2.Results of pH examination of the preparation
Preparation
Inspection I
F1 F2
I T T 1
pH pH=5 pH=6
Information:

F1: Lipstick with dragon fruit peel extract, Aloe vera extract, and colorant
F2: Lipstick without dragon fruit peel extract, Aloe vera extract, and dyes

A pH test was conducted to determine the stability and acidity level of the lipstick preparation and
to prevent irritation. A good lipstick pH is in the range of 4.5-6.5, which corresponds to the pH of the lips
(Sari et al., 2025). The test was conducted using pH indicator paper on the preparation while it was still
liquid before being printed. The results showed that both formulas met the lip pH requirements, with the
first formula having a pH of 5 and the second formula having a pH of 6. The difference in pH values was
influenced by the addition of red dragon fruit extract and aloe vera, where the higher the extract
concentration, the more acidic the preparation tends to be (Lailatul ef al., 2024; Safitri et al., 2022).

Homogeneity Test
Table 3. Results of Homogeneity Test
Preparation
Inspection I
F1 F2
I T T 1
Homogeneity Not homogeneous, the colors Homogeneous
are not mixed evenly
Information:

F1: Lipstick with dragon fruit peel extract, Aloe vera extract, and colorant
F2: Lipstick without dragon fruit peel extract, 4loe vera extract, and dyes

A homogeneity test is performed to ensure that the active ingredients and additives in the lipstick
formulation are evenly mixed. The test is performed by applying the lipstick formulation to a transparent
glass to check for component separation or coarse particles. A good formulation should exhibit a
homogeneous composition without any coarse particles (Dwicahyani et al., 2019). Based on the
observation results, both lipstick formulas showed homogeneous results because there was no component
separation and no coarse particles were found in the formulation.

Smear Test
Table 4. Smear Test Results

Preparation
Inspection I
F1
I T 1
Homogeneity The spreadability is not good because the color does
not stick
Information:
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F1: Lipstick with dragon fruit peel extract, Aloe vera extract, and colorant

The spreadability test was conducted by applying the lipstick preparation to the back of the hand
five times to determine the evenness and color adhesion (Keithler, 1956). A preparation with good
spreadability is characterized by an even color adhesion. The results showed that the formula with dragon
fruit and Aloe vera extracts felt slightly oily but soft, so it was able to moisturize dry skin. The formula
without extracts was also slightly oily and could moisturize the skin, but did not provide a soft sensation.
In the extract formula, the lipstick color did not last long because the betacyanin pigment is easily degraded
by light, heat, and air, so the color faded more quickly than synthetic dyes (Kuncoro et al., 2022).
Furthermore, the concentration of extracts in the lipstick base was not high enough to produce a long-
lasting color stain.

Hardness Test
Table 5. Hardness Test Results

Preparation
Inspection I
F1 F2
I T T 1
Violence Qualify Qualify
Information:

F1: Lipstick with dragon fruit peel extract, Aloe vera extract, and colorant
F2: Lipstick without dragon fruit peel extract, Aloe vera extract, and dyes

A hardness test was conducted to determine the durability and ability of lipstick to maintain its
shape (Yuniarsih et al., 2023). The test was conducted by placing the lipstick horizontally and then applying
a load of 300 grams and 350 grams for 30 seconds. The results showed that both formulas did not break
after testing, thus meeting the lipstick hardness requirements. The formula with 18% dragon fruit extract
and 3% Aloe vera had equivalent strength to the formula without extracts. This was influenced by the use
of cera alba and vaseline album bases, which were able to increase the hardness and maintain the
consistency of the lipstick preparation well (Rahmayanti et al., 2024).

Irritation Test
Table 6 Irritation Test Results

Preparation
Inspection The panelist |
F1 F2

I T T T 1

1 No irritation No irritation
I T T 1

2 No irritation No irritation
I T T 1

Irritation 3 No irritation No irritation
I T T 1

4 No irritation No irritation
I T T 1

5 No irritation No irritation

Information:

F1: Lipstick with dragon fruit peel extract, Aloe vera extract, and colorant
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F2: Lipstick without dragon fruit peel extract, Aloe vera extract, and dyes

An irritation test is performed to determine any skin reactions after applying the lipstick. A positive
irritation reaction is indicated by itching, swelling, or redness. A good lipstick does not cause irritation and
is safe for use on the skin (Nurany et al., 2018). Based on panelist observations, both formulas showed no
signs of irritation after several hours of application. Therefore, the lipsticks were declared safe for use.

Melting Point Test
Table 7 Melting Point Test Results
Preparation
Inspection I
F1 F2
| | | 1
Melting point 55°C 55°C
Information:

F1: Lipstick with dragon fruit peel extract, Aloe vera extract, and colorant
F2: Lipstick without dragon fruit peel extract, Aloe vera extract, and dyes

Melting point testing was conducted to determine the stability of the lipstick formulation. A good
lipstick has a melting point in the range of 50-70°C (Eryani et al., 2025). The results showed that both
formulas met the requirements because they melted at 55°C. These results indicate that lipstick should be
stored at room temperature, as temperatures above 55°C can cause the formulation to become unstable and
easily damaged. Based on these results, the addition of dragon fruit and Aloe vera extracts to the first
formula did not affect the lipstick's melting point (Lestari ef al., 2021).

Weight Uniformity Test
Table 8 Results of Weight Uniformity Test

Preparation
Inspection Preparation
of the F1 F2
I T T T 1
1 2.35 grams 2.28 grams
I T T 1
Weight Uniformity 2 2.39 grams 2.31 grams
I T T 1
3 2.49 grams 2.37 grams
I T T 1
Average 2.41 grams 2.32 grams
Information:

F1: Lipstick with dragon fruit peel extract, Aloe vera extract, and colorant
F2: Lipstick without dragon fruit peel extract, 4/oe vera extract, and dyes

A weight uniformity test was conducted to determine whether each lipstick preparation in each
formula had the same weight (Sari et al., 2025). The results showed that both formulas did not meet the
weight uniformity requirements because they had different average weights. The formula without extract
had an average weight of 2.32 grams, while the formula with extract had an average weight of 2.41 grams.
This difference is thought to be caused by the addition of extract to the first formula which increases the
total mass of the preparation. The more additional ingredients used, the greater the final weight of the

Published by Radja Publika

B C 143



Comparison of Lipstick Preparation.....
Athaya Wijdan Pascadiksa et al

resulting lipstick. Thus, the addition of extract affects the value of the weight uniformity of the lipstick
preparation, where the formula with extract tends to have a greater weight than the formula without extract.

Cycling Stability Test
Table 9 Cycling Test Stability Results
Preparation
Inspection I
F1 F2
I T T 1
Cycling Stability Test No change in shape No change in shape
Information:

F1: Lipstick with dragon fruit peel extract, Aloe vera extract, and colorant
F2: Lipstick without dragon fruit peel extract, Aloe vera extract, and dyes

A cycling stability test was conducted to determine the stability of lipstick against temperature
changes (Dwicahyani et al., 2019). The test was conducted for three cycles at 4°C and 40°C, each for 24
hours. The results showed that both formulas did not experience changes in shape, color, or odor, thus
meeting the requirements for lipstick stability (Nurwahidah ef al., 2024). The addition of dragon fruit and
Aloe vera extracts also did not affect the stability of the formulation.

Antioxidant Activity Test

Persen Inhibisi Blanko

ntrasi (ppm)

Figure 1 Blank inhibition percentage

Table 10 Antioxidant Activity Test Results

Preparation
Inspection I
F1 F2
I T T 1
Antioxidant Activity Test 1.13 mMAAG/g 1.09 mMAAG/g
Information:

F1: Lipstick with dragon fruit peel extract, Aloe vera extract, and colorant
F2: Lipstick without dragon fruit peel extract, 4/oe vera extract, and dyes

In general, to measure the parameters used to indicate antioxidant activity by using the coefficient
concentration value or Efficient Concentration (EC50) or Inhibitory Concentration (IC50). To measure
antioxidant power, one of them is by looking at the value that describes the concentration of the test extract
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that has the potential to capture 50% of free radicals (IC50) by using a linear regression line equation that
can describe the relationship between the average free radical scavenging activity (Y) and the concentration
of the sample compound (X). Antioxidants can be calculated for their activity in capturing DPPH radicals.
Further data analysis is calculated using a linear regression equation using the formula Y = a + bX where
the final results obtained can be processed to obtain the IC50 value. DPPH compounds, in addition to
providing advantages in terms of stability during storage where they are very stable and can be stored for
a long period of time, DPPH compounds are also very easy to observe changes (Kemuning et al., 2023).

A standard curve is a curve that illustrates the relationship between absorbance and the
concentration of a known standard solution. A standard curve is used to determine the concentration of an
analyte in a sample. A standard curve is created from several standard solutions with concentrations that
are within the linearity limit, allowing for linear regression based on the Lambert-Beer law, A = a bc
(Fadhilah et al., 2022).

This calibration curve test was conducted with several variations in the concentration of standard
vitamin C solutions with DPPH. The vitamin C concentrations used were 1, 2, 3, 4, and 5 ppm. Each
standard solution was prepared from 100 ppm of vitamin C, which was then diluted using methanol to the
specified concentration. Afterward, 2 ml of 50 ppm DPPH solution was added. The absorbance of these
standard solutions was measured using a Vis spectrophotometer at its maximum wavelength of 517 nm.

Based on the results of standard solution measurements with various concentrations, the absorbance
was 0.551; 0.526; 0.449; 0.443; 0.418. These results meet the requirements of the Lambert-Beer law,
because according to Wulandari (2023), a good absorbance range is in the range of 0.2-0.8. In addition, the
higher the standard concentration, the absorbance value decreases, the more electrons are donated by
ascorbic acid to make DPPH free radicals more stable (Rozi ef al., 2023).

In the linear equation y = with the correlation coefficient value (R) is 0.915. The correlation
coefficient value obtained is the relationship between the concentration of the standard solution and its
absorbance. According to Sayuthi & Kurniawati, (2017), a curve can be said to be linear if it meets the
requirements > 0.9970. This result indicates that the calibration curve of the experimental results does not
meet the requirements. This condition can be caused by several factors such as contamination by other
substances, the lighting system, the presence of oxygen, and others.

Based on the test results, the IC50 value of the standard vitamin C solution was 6.651 ppm. The
IC50 (Inhibitory Concentration 50%) value is a parameter used to indicate the concentration of a compound
required to inhibit 50% of free radicals in a test system, such as the DPPH method. This value is obtained
from the relationship between sample concentration and the percentage of inhibition, which is then created
in the form of a curve to produce a regression equation to determine the IC50 point. The lower the IC50
value, the lower the concentration required to reduce free radicals, which means the compound's
antioxidant activity is stronger (Rozi ef al., 2023).

Based on the test results on the samples, the inhibition percentage of the extract formulation was
45% and the non-extract formulation was 44%, indicating a very small difference, so scientifically, it can
be said that the difference is not significant. This difference can be explained by the presence of bioactive
compounds in the extract, such as flavonoids and phenolics, which act as electron or hydrogen atom donors
in scavenging DPPH free radicals. However, if the concentration of active compounds in the extract is
relatively low or not significantly different from the non-extract formulation, the resulting increase in
antioxidant activity will also be insignificant (Ambeari et al., 2021).

Furthermore, antioxidant activity is significantly influenced by the concentration and stability of
the compounds in the formulation. Research shows that increasing the concentration of extract in a
preparation will increase antioxidant activity, but if the concentration used is not optimal, the difference in
activity between formulations will be small (Ambari ef al., 2021). A good inhibition percentage in the
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DPPH method of antioxidant activity testing is generally a value approaching or exceeding 50%, as this
value indicates that the sample is able to scavenge at least half of the free radicals in the test system
(Hadirama et al., 2024).

The percent inhibition value is a direct indicator of an antioxidant's ability to reduce DPPH
absorbance, so the higher the inhibition value, the stronger the antioxidant activity (Hadirama et al., 2024).
The higher the percent inhibition at a concentration, the lower the IC50 value produced and the stronger
the antioxidant activity. Therefore, an inhibition value of 44—45% can be categorized as moderate activity
and not optimal, because it has not reached the >50% limit generally used as a reference for antioxidant
effectiveness.

Based on the research results, the flavonoid content in the formulation containing dragon fruit peel
extract was recorded at 1.13 mgQE/g, slightly higher than the control formulation (without extract) which
was 1.09 mgQE/g. Theoretically, dragon fruit peel is rich in secondary metabolites such as flavonoids,
phenolics, and betacyanins which function as natural antioxidants (Saenjum et al., 2021). Differences in
total flavonoid values are also greatly influenced by the polarity of the solvent used. The use of 96% ethanol
is considered the most effective solvent for extracting total phenolic and flavonoid content, so variations
in this extraction process will directly impact the final measured levels (Pujiastuti, E., & El'Zeba, 2021).

One crucial factor suspected of influencing the results is the presence of BHT (Butylated
Hydroxytoluene). As a synthetic antioxidant that works by scavenging free radicals, BHT has the potential
to interact with test reagents or affect absorbance values in spectrophotometric measurements. This can
lead to bias in the measured flavonoid values, especially if the testing method used is less selective
(Nicolescu et al., 2025). Furthermore, the strong antioxidant activity of BHT can mask the contribution of
active ingredients from the extract, resulting in very slight differences between the test and control
formulations (Shraim ef al., 2021).

Another equally important factor is the stability of flavonoid and betacyanin compounds, which are
known to be easily degraded by light, temperature, and pH, thus reducing detectable levels (Kanagaraj et
al., 2025). In addition to chemical factors, technical aspects of laboratory procedures also play a crucial
role. Accuracy in standard curve preparation, dilution accuracy, and sample homogeneity are variables that
can trigger variation in results.

CONCLUSION

This study shows that a natural lipstick formulation combining red dragon fruit (Hylocereus
polyrhizus) peel extract and Aloe vera (Aloe vera L.) has potential as a decorative and functional cosmetic.
The formula with the extract produces a bright red color, a pH within the physiological range of the lips, is
homogeneous, stable in cycling tests, does not cause irritation, and has a higher antioxidant activity of 1.13
mgQE/g compared to the formula without the extract. The use of dragon fruit peel as a source of betacyanin
has been proven to provide natural color and antioxidant activity, while Aloe vera provides a moisturizing
effect on the lips. In addition, the combination of cera alba, carnauba wax, and vaseline album bases can
produce lipstick with a hardness and melting point that meet the quality requirements of the preparation.
Practically, this study provides implications that dragon fruit peel waste can be used as a natural cosmetic
raw material that is safer, environmentally friendly, and has high economic value.

However, this study still has several limitations. The antioxidant activity of the extract and non-
extract formulas showed relatively small differences, so the antioxidant effectiveness was not optimal.
Furthermore, the DPPH calibration curve did not meet the required linearity, so the accuracy of the
measurement results still needs to be improved. Color stability is also a challenge because betacyanin
pigments are easily degraded by light, temperature, and oxygen, so the color adhesion on the lips is not
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long-lasting. Therefore, further research is recommended to optimize the extract concentration, improve
the antioxidant analysis method, and develop encapsulation technology or natural color stabilizers to
increase pigment stability. Further research is also needed regarding long-term safety testing, consumer
preference testing, and the development of formulations with other natural ingredients to obtain herbal
lipstick products that are more effective, stable, and highly competitive in the cosmetics industry.
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