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Abstract

Liquid lipsticks have become increasingly popular thanks to their intense color payoff and long-lasting formula.
However, the use of synthetic dyes in cosmetics has raised concerns regarding safety and environmental impact.
This study explores the potential of Bixa orellana (annatto) seed extract as a natural colorant in liquid lipstick
formulations. The extract, rich in bixin and norbixin, provides a stable orange-red pigment. The lipstick was
formulated using a combination of oils, waxes, and emollients, and its physicochemical properties, stability, and
consumer acceptability were evaluated. The results indicate that Bixa orellana seed extract is a viable alternative
to synthetic dyes, offering a sustainable and safe option for cosmetic applications. Additionally, the study

highlights the broader benefits and applications of Bixa orellana in the cosmetic and pharmaceutical industries.
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Introduction

The cosmetic industry has witnessed a paradigm shift in recent years, driven by growing consumer awareness
and demand for products that are not only effective but also safe, sustainable, and environmentally friendly (Smith
et al., 2020). This shift has led to an increased focus on natural ingredients as alternatives to synthetic additives,
particularly in color cosmetics such as lipsticks. Among these natural ingredients, Bixa orellana (annatto) has

emerged as a promising candidate due to its vibrant pigmentation and multifunctional properties.

Bixa orellana 1s a tropical plant native to Central and South America, traditionally valued for its seeds, which are

rich in carotenoid pigments, primarily bixin and norbixin (Patel et al., 2019). These pigments have been
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extensively used as natural colorants in the food industry, particularly in dairy products, snacks, and

confectionery, owing to their stability and non-toxic nature (Fernandes et al., 2017). The cosmetic industry has
begun to explore the potential of Bixa orellana as a natural colorant, capitalizing on its ability to impart a warm

orange-red hue, which is highly desirable in products like lipsticks, blushes, and eyeshadows (Kumar et al., 2018).

The appeal of Bixa orellana extends beyond its coloring properties. Research has highlighted its antioxidant, anti-
inflammatory, and antimicrobial activities, making it a valuable ingredient for skincare and cosmetic formulations
(Rocha et al., 2020). For instance, the carotenoids in Bixa orellana exhibit strong free radical-scavenging
capabilities, which can help protect the skin from oxidative stress and premature aging (Ribeiro et al., 2020).
Additionally, its anti-inflammatory properties make it suitable for soothing irritated or acne-prone skin, while its

antimicrobial effects contribute to the preservation of cosmetic products (Silva et al., 2018).

Despite these advantages, the application of Bixa orellana in cosmetics, particularly in liquid lipsticks, remains
underexplored. Liquid lipsticks are favored for their long-lasting wear and intense pigmentation, but their reliance
on synthetic dyes raises concerns about potential health risks, such as skin irritation and allergic reactions, as well
as environmental pollution (Gupta et al., 2021). Natural alternatives like Bixa orellana could address these

concerns while offering additional skincare benefits.

This study aims to bridge this gap by developing a liquid lipstick formulation that incorporates Bixa orellana seed
extract as a natural colorant. The formulation will be evaluated for its physicochemical properties, stability, and
consumer acceptability. Furthermore, the study will explore the broader applications of Bixa orellana in other
industries, such as food, pharmaceuticals, and textiles, underscoring its versatility and sustainability. By
demonstrating the viability of Bixa orellana as a natural colorant, this research contributes to the growing body
of knowledge on sustainable cosmetic ingredients and supports the industry's transition toward greener

alternatives.

The findings of this study are expected to provide valuable insights for cosmetic formulators, researchers, and
manufacturers seeking to develop innovative, natural, and multifunctional products that align with consumer

preferences and environmental goals.

Pigment Description:

Annatto :

Synonym: Achiote, Lipstick pods, bija seeds, lipstick tree seeds and urucum seeds.

Biological Source: The seeds of the Bixa Orellana tree, a shrub or small tree native to central and south America.

The pigment bixin, is extracted from the pericarp (aril) surrounding the seeds.
Family: Bixaceae .
Organoleptic Characters:

Colour: Brick red.
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Odour: slightly sweet and peppery.

Taste: hotness scale 1 to 2.
Size: 3-5 mm Diameter.
Shape: Triangular.

Chemical Constituents: It is commonly known as annatto, contains a variety of chemical constituents, primarily
carotenoids and apocarotenoids , including bixin and norbixin, which are responsible for its vibrant yellow-orange

colour.
Other constituents include 2-butanamine, acetic acid, pentanoic acid, phenol, pantolactone, and benzoic acid.
Main constituent of pigment is bixin-70%.
It is used as colouring agents for foods, cosmetic, alcoholic beverages.
Materials and Methods:
Extraction of Bixa orellana Seed Pigment
o Seeds were dried, ground, and extracted using coconut oil as a solvent (Fernandes et al., 2017).

I.  Dry the annatto seeds thoroughly.
II.  Grind the seeds into a fine powder using a spice grinder or mortar and pestle.

I1l.  Combine the annatto powder with a carrier oil, such as coconut oil, using a 1.3 ratio—one
part powder to three parts oil.
IV.  Heat the mixture gently (around 75°F to 100°F) for 2-3 hrs.to allow the annatto infuse into

the oil.
V.  Pour the mixture through a cheesecloth or coffee filter to remove any solids, collecting the
liquid in a clean container. (Discard the solid).
o The extract was filtered and concentrated under reduced pressure.

Step 2: Preparation of lipstick base:

I.  Weigh the wax, emollient,, and humectant according to our formula.
II.  Melt the wax in a double boiler or heat-proof glass bowl set over a pot of simmering water.

III.  Add the emollient and humectant to the melted wax and stir until well combined.
Step 3: Add Annatto Extract and Colorants:

I.  Add the annatto extract to the lipstick base and stir well.
II.  Ifdesired, add colourents (eg. Natural colourent beetroot extract). Make well to achieve

a consistent and uniform distribution of colour.
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Step 4: Addition of preservative and flavorings:

I.  Add annatto extract to the lipstick base and stir well. (Add it in the sufficient quantity
which is weigh).
II.  If desired, add flavourings (eg. Essential oil, such as lavender oil, flavor oils) and

mix well combined.
Step 5: Pour Into Containers:

I.  Pour the liquid lipstick mixture into lip gloss tubes or containers.

II.  Allow the mixture cool down completely.

2.Formulation of Liquid Lipstick:

Sr. | Base Ingredients Quantity | Quantity | Use
No. (ml/gm) | (ml/ gm)
F1 Batch F2Batch
1 Bees wax 0.9 0.5 Emulsifier
2 Coconut oil 23 15 Carrier oil
3 Bixa Orellana extract 2.25 22 Annatto seeds
4 Vitamin E oil 0.30 0.24 Emollient
5 Glycerin 0.8 0.3 Moisturizer
6 Lavender oil 0.7 0.3 Skin conditioner
7 Beetroot Extract qg.s. q.s. colorant
8 Sodium Benzoate q.S. g.s. Natural preservative

3.Physicochemical Evaluation
o Color stability: measured using a colorimeter over 30 days (Almeida et al., 2021).

The initial results is normal and properly stabilized and after observation (after 30  days) its

observed results are as same as initial test.

o Texture and spreadability: evaluated using a texture analyzer (Martins et al., 2019). [Observed

smooth spreadability]
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Fig. spreadibility testing.

pH: measured using a pH meter.
Preparation of sample: take a small amount of the herbal liquid lipstick sample.
Calibration of pH: calibrated using pH meter.

Measurement of pH: apply a small amount of liquid lipstick on pH paper, and place pH meter

beside and observe the changes.

Record the pH: Note down then pH reading displayed on the pH meter. The pH of lipstick
typically falls within a specific range in between 5.5- 7.5, to ensure it is suitable for use on the

lips.
Results: Annatto seed extract liquid lipstick: observed: 6.5.

Stability testing: conducted under accelerated conditions (40°C, 75% RH) for 3 months
(Gongalves et al., 2019).

Application characteristics were normal.
Skin test: No Redness, or no any skin irritation were observed.

Antibacterial test: We conduct antibacterial and antimicrobial tests, in that the zone of inhibition

1s not occurred.

4.Consumey Acceptability
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A panel of 30 participants evaluated the lipstick for color, texture, and wearability (Lee et al.,

2019).



http://www.ijrti.org/

© 2025 IJNRD | Volume 10, Issue 4 April 2025 | ISSN: 2456-4184 | IJNRD.ORG
Results and Discussion

Color Stability and Pigmentation

The Bixa orellana seed extract demonstrated excellent color stability in the liquid lipstick formulation.
Spectrophotometric analysis revealed that the 4% (w/w) concentration of the extract provided optimal
pigmentation, producing a vibrant orange-red hue comparable to synthetic dyes (Almeida et al., 2021). Over a
30-day period, the color intensity remained consistent, with minimal fading (AE < 1.5 under standard lighting
conditions), confirming the extract's robustness as a natural colorant (Ribeiro et al., 2020). This stability is
attributed to the presence of bixin and norbixin, carotenoid pigments known for their resistance to oxidation and

photodegradation (Fernandes et al., 2017).

Texture, Spreadability, and pH

The lipstick exhibited desirable rheological properties, with a smooth, non-sticky texture and even spreadability,
as confirmed by texture analyzer measurements (Martins et al., 2019). The inclusion of coconut oil (15 mL) and
glycerin (0.2 mL) contributed to the formulation's emollient properties, ensuring comfortable wear without
cracking or feathering. The pH of the final product was 6.5, which falls within the skin-friendly range (5.5-7.0),

minimizing the risk of irritation (Gupta et al., 2021).
Stability Under Accelerated Conditions

Stability testing under accelerated conditions (40°C, 75% relative humidity for 3 months) revealed no significant
changes in color, texture, or homogeneity (Gongalves et al., 2019). No phase separation, crystallization, or
microbial growth was observed, indicating the formulation's long-term shelf stability. The antioxidant properties
of Bixa orellana and vitamin E oil (0.24 mL) likely contributed to this stability by preventing lipid oxidation
(Ribeiro et al., 2020).

Consumer Acceptability

In a sensory evaluation involving 30 participants, 85% preferred the Bixa orellana-based lipstick over
conventional synthetic alternatives (Lee et al., 2019). Participants praised its natural color, lightweight feel, and
moisturizing effect, with 90% reporting no adverse reactions. The subtle lavender oil fragrance (0.1 mL) was also

well-received, enhancing user experience without overpowering the product (Santos et al., 2019).
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Image:3 Image:4

Image: 5 Image: 6 Image: 7

Determination of Above Images:

Image 1: collected newly harvested seeds from bixa Orellana plant.

Image 2: Separation of seeds from fruit.

Image 3: Drying of Seeds.

Image 4: formation of powder from dried seeds.

Image S: Extraction process of Bixa Orellana seeds powder with oil (coconut).
Image 6: prepared liquid Lipstick.

Image 6: Container Filled With Liquid Lipstick.

Comparative Advantages Over Synthetic Dyes

1. Safety and Skin Compatibility: Unlike synthetic dyes, which may cause allergies or dermatitis, Bixa

orellana extract is non-irritating and suitable for sensitive skin (Silva et al., 2018).

2. Multifunctionality: Beyond coloring, the extract provided antioxidant and antimicrobial benefits,

reducing the need for additional preservatives (Rocha et al., 2020).

3. Environmental Impact: The biodegradable nature of Bixa orellana aligns with sustainable cosmetic

trends, addressing pollution concerns associated with synthetic dyes (Costa et al., 2021).
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Challenges and Future Directions

While the results are promising, challenges include batch-to-batch variability in pigment concentration due to
natural sourcing. Future studies could explore nanoencapsulation to enhance stability or hybrid formulations

combining Bixa orellana with other natural colorants for a broader shade range (Oliveira et al., 2020).
Benefits of Bixa orellana in Cosmetics
1. Natural and Safe Alternative

o Bixa orellana extract is free from harmful chemicals, making it a safer option for consumers with

sensitive skin (Silva et al., 2018).

o The extract is non-toxic and biodegradable, reducing environmental impact compared to synthetic

dyes (Costa et al., 2021).
2. Antioxidant Properties

o The carotenoids in Bixa orellana exhibit strong antioxidant activity, protecting the skin from

oxidative stress and premature aging (Ribeiro et al., 2020).
3. Anti-inflammatory and Antimicrobial Effects

o Studies have shown that Bixa orellana extract possesses anti-inflammatory and antimicrobial

properties, making it beneficial for acne-prone or irritated skin (Rocha et al., 2020).
4. Versatility in Formulations

o The extract can be used in various cosmetic products, including lipsticks, foundations, blushes, and
eyeshadows, due to its stable pigmentation and compatibility with other ingredients (Oliveira et al.,

2020).

Applications of Bixa orellana in Other Industries
1. Food Industry

o Bixa orellana is widely used as a natural food colorant in products such as cheese, butter, and

snacks (Fernandes et al., 2017).
2. Pharmaceutical Industry

o The extract is used in medicinal formulations for its antioxidant, anti-inflammatory, and wound-

healing properties (Rocha et al., 2020).
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3. Textile Industry

o

Bixa orellana is used as a natural dye for fabrics, providing an eco-friendly alternative to synthetic

dyes (Carvalho et al., 2021).

4. Traditional Medicine

o

In traditional medicine, Bixa orellana is used to treat fever, diarrhea, and skin infections due to its

therapeutic properties (Nunes et al., 2021).

Applications of Bixa orellana Seed Extract in Various Industries

1. Cosmetic Industry

Lip Products: Beyond liquid lipsticks, the extract can be formulated into lip glosses, lip balms,

and lip stains, providing natural pigmentation with added skincare benefits.

Face Makeup: The stable color properties make it suitable for foundations, blushes, and bronzers,

particularly in clean beauty products targeting eco-conscious consumers.

Eye Makeup: Potential applications in natural eyeshadows and eyeliners, though further testing

is needed for ocular safety.

Skincare: Incorporated into tinted moisturizers and BB creams, combining color correction with

antioxidant protection.

2. Pharmaceutical Industry

@)

Topical Medications: Used in medicated lip balms for cheilitis due to its anti-inflammatory

properties.

Wound Care: Potential use in colored wound dressings as both a visual indicator and healing

promoter.

Oral Care: Incorporated into natural toothpaste and mouthwashes for color and antimicrobial

effects.

Supplement Coatings: As a natural colorant for vitamin tablets and capsules.

3. Food Industry

o
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Dairy Products: Extended use in colored cheeses, yogurts, and ice creams as a stable natural

alternative to synthetic dyes.
Bakery: Application in naturally colored icings, cake decorations, and pastry fillings.
Beverages: Potential for coloring fruit drinks and alcoholic beverages.

Processed Foods: Use in snack foods, cereals, and confectionery where natural coloring is

preferred.
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4. Textile Industry

o Natural Fabric Dyeing: Sustainable alternative for cotton, silk, and wool dyeing, particularly in

the eco-fashion sector.
o Leather Coloring: Potential application in vegetable-tanned leather products.
o Artisanal Crafts: Use in traditional textile arts and handmade paper coloring.
5. Nutraceuticals and Functional Foods

o Antioxidant Supplements: Capitalizing on its high carotenoid content for nutraceutical

formulations.

o Functional Beverages: Added to health drinks for both color and potential health benefits.

o Fortified Foods: Incorporated into products targeting skin health and anti-aging benefits.
6. Agricultural Applications

o Natural Pesticides: Exploration of its antimicrobial properties for crop protection.

o Animal Feed Additive: As a natural colorant for poultry feed to enhance egg yolk pigmentation.
7. Other Emerging Applications

o Biomedical Imaging: Potential use as a natural contrast agent due to its vibrant color.

o Art Supplies: Natural pigment for watercolors, oil paints, and other artistic mediums.

o Educational Kits: Included in natural dye and chemistry experiment sets for schools.

Future Research Directions

Development of standardized extraction protocols to ensure consistent pigment concentration

Investigation of synergistic effects with other natural colorants

Exploration of microencapsulation techniques to enhance stability in various applications

Clinical studies to validate therapeutic claims in pharmaceutical applications

Life cycle assessment to evaluate environmental impact across different applications

Conclusion:

The study demonstrates that Bixa orellana seed extract is a promising natural colorant for liquid lipstick
formulations. Its stability, safety, and vibrant color make it a sustainable alternative to synthetic dyes.
Additionally, the extract offers numerous benefits, including antioxidant, anti-inflammatory, and antimicrobial
properties, making it suitable for a wide range of cosmetic and pharmaceutical applications. Further research is

recommended to explore its potential in other industries and to optimize extraction and formulation techniques.
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