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Abstract: Herbal hair oils have become increasingly popular in the personal care sector due to their natural composition,
therapeutic effects, and reduced risk of adverse reactions. This research aims to develop and evaluate a herbal hair oil formulated
with plant-derived ingredients known to support hair health. Selected herbs such as Amla (Emblica officinalis), Neem
(Azadirachta indica), Brahmi (Bacopa monnieri), and Aloe Vera (Aloe barbadensis) were incorporated for their nourishing,
antimicrobial, and scalp-revitalizing properties. The formulation process focused on optimizing the ratios of these herbal extracts
within a suitable carrier oil to achieve both product stability and enhanced efficacy. Key physicochemical parameters—including
pH, viscosity, and emulsion stability—were measured to ensure formulation quality. In vitro tests were carried out to assess the
oil’s ability to minimize hair loss, promote scalp wellness, and improve hair texture. Additionally, sensory evaluation offered
valuable feedback on attributes such as fragrance, consistency, and user experience. The outcomes of this study could contribute
to advancements in the development of herbal cosmetic products.
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l. Introduction

Herbal hair oil has been an essential component of hair care traditions across the world for centuries. Rooted deeply in ancient
practices such as Ayurveda, Traditional Chinese Medicine, and other indigenous health systems, these oils are prized for their
ability to nourish, strengthen, and revitalize hair while promoting overall scalp health. Unlike synthetic hair care products, herbal
hair oils are formulated using plant-based ingredients, emphasizing purity, minimal processing, and holistic healing. (1)

In an era where concerns about chemical-laden cosmetics and their long-term effects are growing, the appeal of herbal hair oil lies
in its promise of natural, eco-friendly, and sustainable hair care solutions. (2) With benefits that extend beyond just hair
strength—such as stress relief, improved circulation, and scalp hydration—herbal hair oils have become a multifaceted solution
for modern-day hair care challenges. (3)

Why Herbal Hair Qil?

Natural Ingredients: Unlike conventional products that may contain parabens, sulfates, and artificial fragrances, herbal hair oils
are derived from nature's bounty—herbs, flowers, fruits, and seeds—offering a chemical-free alternative. (4)

Holistic Healing: Many herbal oils go beyond cosmetic use, targeting the root causes of hair problems, such as weak follicles,
poor nutrition, and even hormonal imbalances. (5)

Diverse Benefits: Herbal hair oils can address a wide range of hair concerns—dandruff, hair loss, premature graying, dryness,
and frizz. Moreover, the therapeutic aromas of certain oils can calm the mind and alleviate stress. (6)

Historical Context and Origins

The use of herbal oils for hair care can be traced back thousands of years to ancient civilizations. For instance, Ayurvedic texts
from India detail recipes for hair oils using amla (Indian gooseberry), bhringraj (false daisy), and neem. (7) These oils were
believed to fortify hair, prevent scalp infections, and enhance hair texture.

In ancient Egypt, oils infused with herbs like castor and almond were popular for keeping hair lustrous and protecting it from the
harsh desert climate. Similarly, in China and Japan, herbal extracts and essential oils were integral to maintaining long, healthy
hair—a sign of beauty and vitality. (8)

As modern hair care products flooded the market during industrialization, herbal oils took a backseat. However, in recent decades,
a renaissance in natural and organic personal care has brought these oils back into focus. (9)

Composition of Herbal Hair Oil

Herbal hair oils are typically a blend of:
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Base oils: Carrier oils like coconut, sesame, almond, or jojoba form the base, providing hydration and nourishment. (10)

Active herbal ingredients: These may include extracts of medicinal plants like hibiscus, fenugreek, rosemary, aloe vera, and
lavender. Each herb contributes unique benefits. (11)

Essential oils: Aromatic oils such as tea tree, peppermint, and eucalyptus not only enhance the oil's fragrance but also provide
antimicrobial and soothing properties. (12)

Key Benefits of Herbal Hair Oil

Promotes Hair Growth: Ingredients like bhringraj and fenugreek stimulate hair follicles and improve blood flow to the scalp.
(13)

Combats Dandruff: Antifungal herbs such as neem and tea tree oil effectively tackle dandruff and prevent flaking.
Prevents Hair Fall: Amla and hibiscus strengthen hair roots and minimize hair fall caused by breakage.

Delays Premature Graying: Herbs like curry leaves and bhringraj restore pigmentation, combating early graying.
Improves Hair Texture: Regular use of herbal oils softens and smoothens hair, reducing frizz and split ends. (14)

Modern Trends in Herbal Hair Oil

With advancements in technology, herbal hair oil formulations have become more refined, ensuring higher efficacy and longer
shelf life. Cold-pressed oils, for example, preserve the maximum nutrients from plants, while nanotechnology has enabled the
creation of lightweight, non-greasy oils. (15)

Globally, the herbal hair oil industry has seen a surge in demand, with brands offering tailored solutions for different hair types
and concerns. Furthermore, DIY enthusiasts are embracing homemade herbal oils, allowing greater customization. (16)

Preparation Techniques for Herbal Hair Qil

Creating herbal hair oil involves a delicate process of extracting and preserving the beneficial properties of herbs and oils. There
are several methods used globally to prepare herbal oils, each emphasizing different aspects of efficacy: (17)

Infusion Method: This technique involves steeping herbs in a carrier oil (like coconut or sesame oil) over low heat for several
hours to allow the active compounds to blend seamlessly. For example, hibiscus flowers, curry leaves, or bhringraj leaves can be
infused to enhance hair growth and improve texture. (18)

Cold-Press Extraction: To retain the natural nutrients, essential oils are extracted from herbs, flowers, and seeds using cold
pressing. This method ensures minimal degradation of vitamins, antioxidants, and fatty acids. (19)

Powdered Herb Mix: Herbs are dried, powdered, and mixed with oils to create herbal oils that are nutrient-rich. Fenugreek seed
powder, when combined with oils, is known for its scalp-stimulating benefits. (20)

DIY at Home: For enthusiasts, homemade herbal oils are prepared by combining dried herbs like neem, tulsi, and amla with a
chosen base oil, simmering it gently, and letting it sit for a day before use. (21)

Scientific Basis of Herbal Hair Oils
Modern scientific studies have validated many of the claims surrounding herbal hair oils. Research has shown: (22)

Improved Follicle Health: Active compounds in herbs like rosemary and fenugreek stimulate blood flow to the scalp, enhancing
follicular activity.

Reduction in Oxidative Stress: Antioxidants in ingredients like amla and hibiscus neutralize free radicals that damage hair cells.
(23)

Microbial Protection: Oils infused with neem and tea tree provide a natural defense against harmful bacteria and fungi.

Clinical studies have also revealed that regular use of herbal oils can result in thicker hair strands, reduced breakage, and overall
scalp health improvement. (24)

Global Influence and Cultural Practices
Herbal hair oil traditions vary across cultures, reflecting regional flora and hair care philosophies. For instance: (25)
Indian Ayurveda: Oils like bhringraj, amla, and coconut are blended to restore balance to the scalp and hair, addressing doshas.

Moroccan Argan Oil: Derived from the argan tree, this oil is rich in fatty acids and vitamin E, prized for its ability to repair
damaged hair.

Thai Lemongrass Oil: Used for its cooling effects on the scalp and its ability to combat dryness.
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Western Herbal Blends: Incorporating herbs like lavender and chamomile, these oils often focus on soothing the scalp and
reducing stress-induced hair loss. (26)

Applications and Usage

The effectiveness of herbal hair oils also depends on proper application techniques. Here's a guide: (27)
Warm the Oil: Slightly heating the oil improves penetration into the scalp and hair strands.

Massage: Gently massage the oil using circular motions to stimulate blood flow.

Leave Overnight: For maximum absorption, herbal oils are often left overnight before washing off.
Regular Use: For best results, apply oil 2-3 times a week, adjusting to your hair’s needs. (28)
Environmental and Ethical Considerations

The rise in herbal hair oil usage has prompted discussions about sustainability. Ethical sourcing of herbs, eco-friendly packaging,
and cruelty-free testing are now integral to many herbal oil brands. This aligns with the growing consumer demand for products
that are not only effective but also environmentally responsible. (29)

1. Materials and Method
Materials used in formulation of herbal hair oil
Table no. 1 Material used in formulation of Herbal hair oil

S.no Ingredient Role Quantity (ml)

1. Coconut Oil Base oil for nourishment 50 mL

2. Castor Qil Strengthens hair and promotes | 30 mL
growth

3. Amla  (Indian  Gooseberry) | Boosts hair growth and shine 10 mL

Extract

4. Neem Extract Anti-dandruff and antimicrobial 10 mL

5. Hibiscus Extract Strengthens roots and prevents hair | 10 mL
fall

6. Aloe Vera Gel Hydrates and soothes scalp 15mL

7. Tea Tree Qil Antifungal and soothing 5mL

I11. Methodology

Jatamansi, Neem, Amla, S
Shankpusphi, Brahm, Grinding mixed in 60% of il o
Kapur and Pudina
Herbal - |
—— Filtration
\\___—/
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1. Preparation of Herbal Extracts:
Dry the selected herbs and grind them into a fine powder.

Extract active compounds using methods like maceration (soaking herbs in a solvent like water or oil) or infusion (heating herbs
in oil).

2. Mixing:

Heat the base oil(s) gently in a glass beaker using a water bath to avoid direct heat.

Add the prepared herbal extracts to the heated oil and stir continuously for uniform mixing.

Maintain the temperature between 60—70°C for about 1-2 hours to allow the active compounds to infuse into the oil.
3. Filtration:

Cool the mixture to room temperature.

Filter the oil using a muslin cloth or fine sieve to remove solid residues.

4. Addition of Essential Oils:

Add essential oils (e.g., tea tree or rosemary oil) and Vitamin E to the filtered oil for added benefits and preservation.
5. Storage:

Transfer the prepared herbal hair oil into dark, airtight containers to protect it from light and oxidation.

Label the containers with details like ingredients, date of preparation, and storage instructions.

6. Evaluation Parameter of Herbal Hair oil: -

Organoleptic Properties: -

Figure no. 09 Formulated herbal Hair oil

Color: The color of herbal hair oil depends on the ingredients used, like greenish hues from neem or light golden from coconut
oil. Any discoloration might indicate oxidation or contamination.

Odor: Herbal hair oil should have a pleasant smell, derived from herbs and essential oils. Off odors can signal rancidity or
ingredient degradation.

Texture: The oil should feel smooth and non-greasy, ensuring comfort during use. A sticky texture might reduce user
acceptability.

Clarity: Transparent oils suggest proper filtration and absence of residues, while opaque oils may contain suspended particles
depending on the formulation.

Appearance: Homogeneity indicates stability, ensuring that all ingredients are well mixed without separation.

Table no. 2 Organoleptic properties: -

Parameter | Observation Description Significance
Color Light golden or green | Visual appearance of the oil | Indicates purity, freshness, and ingredient quality
Odor Herbal or aromatic Characteristic smell of the | Reflects the presence of natural extracts and essential
oil oils
Texture Smooth  and  non- | Feel of the oil when applied | Ensures ease of application and user comfort
greasy
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Clarity Transparent or opaque | Degree of transparency Helps assess the uniformity and filtration process
Appearance | Homogeneous Consistency of the oil Indicates proper mixing and formulation stability

pH

Figure no. 10 ph meter
Purpose: Ensures compatibility with the scalp's natural pH, which ranges from 4.5 to 5.5.
Method: Measured using a pH meter.
Significance: A balanced pH prevents scalp irritation and maintains scalp health.
Table no. 3 pH test

Sample ID | Measured pH | Optimal Range (4.5-5.5) | Observation

Samplel | 4.8 Within range Suitable for scalp health
Sample 2 5.2 Within range Ideal for use

Sample 3 6.0 Above range May cause mild scalp dryness
Sample 4 4.2 Below range May lead to slight irritation

Viscosity

Figure no. 11 Oil viscosity

Purpose: Determines the flow and spreadability of the oil.
Method: Measured using a viscometer.
Significance: Oils with appropriate viscosity are easy to apply and absorb into the scalp.

Table no. 4 Sample data of viscosity

Sample ID | Temperature (°C) | Viscosity (cP) | Method Used Observation
Samplel |25 120 Rotational Viscometer | Smooth flow, acceptable for use
Sample2 | 30 110 Brookfield Viscometer | Slightly thinner, still stable
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100 Rotational Viscometer | Noticeably thinner, acceptable

90

40
50

Sample 3

Sample 4 Capillary Viscometer | Thinner, ensure stability check

Density

Purpose: Reflects the purity and concentration of the oil.

Method: Determined using a pycnometer.

Significance: Helps standardize the oil formulation and detect any adulteration.

Table no. 5 sample data of density

Figure no. 12 Oil Density

Sample ID | Temperature Measured Density | Standard Density Range | Observation
°C) (9/mL) (9/mL)
Sample 1 25 0.92 0.90-0.95 Within acceptable range
Sample 2 30 0.90 0.90-0.95 Suitable for use
Sample 3 40 0.88 0.90-0.95 Slightly  below  range,
verify
Sample 4 50 0.87 0.90-0.95 Below range, needs review

Refractive Index

Purpose: Indicates the optical clarity and composition of the oil.

Method: Measured using a refractometer.

Significance: Confirms the quality and uniformity of the herbal hair oil.

Table no. 6 Sample data of Refractive index

Sample ID | Temperature (°C) | Measured Refractive Index | Standard Range (1.45-1.48) | Observation

Samplel |25 1.46 Within standard range Acceptable quality
Sample2 | 30 1.47 Within standard range Suitable for formulation
Sample3 | 40 1.44 Below standard range Requires investigation
Sample4 | 50 1.48 At upper limit of range Still acceptable

Saponification Value

Purpose: Measures the amount of free fatty acids in the oil.
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Method: Assessed by titration.
Significance: Indicates the oil's potential for soap-making and overall quality.
Table no. 7 Sample Data of Saponification values

Sample Oil Type Measured Saponification Value (mg | Standard Range (180-200 mg | Observation
ID KOH/qg) KOH/qg)
Sample 1 | Coconut Oil 195 Within standard range Suitable for
formulation
Sample 2 | Castor Oil 182 Within standard range Acceptable quality
Sample 3 | Mixed Oil | 205 Above standard range Requires
Blend investigation
Sample 4 | Neem Qil 178 Slightly below standard range Needs improvement

Antimicrobial and Antifungal testing:

Cup-plate testing was used to determine the antifungal activity of each created batch of formulation and of blank formulation, or
formulation without drug in gel. Two distinct bacterial cultures, Aspergillus aureus and Candida albicans, were utilised. The agar
well diffusion method was used to conduct the antifungal test. Prepared nutrients were delivered, added, and then allowed to cool
and dry in sterile petridish. Subsequently, every bacterial culture was dispersed using a micron wire loop.

Figure No. 13 Culture media Cup plate Method

To drill holes 4 mm deep, a sterile cork borer with a 6 mm diameter was utilised. The holes are then filled with 0.6g of gel from
each batch. Following, the plates were incubated for 47 hours at 275C. Next, for each substance with a different fungal strength,
the zone of inhibition (diameter in mm) that any formed was quantified.

Table No. 8 Recored Data of Activity

FORMULATION ANTI FUNGAL ANTI MICROBIAL
BLANK 10 12
D1 22+0.4 22+0.4
D2 22+0.5 18+0.6
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