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ABSTRACT

Objective: The present study aims to develop and
evaluate a coconut oil-based synergistic polyherbal
hair oil using selected medicinal plant materials
traditionally indicated for hair care.

Methods & Materials: The formulation was
prepared by incorporating powdered plant materials
of Hibiscus rosa-sinensis, Nigella sativa, Murraya
koenigii, Butea monosperma, Glycine max (soya
bean), Linum usitatissimum (flax seed), Citrus
sinensis (Citrus peel), Eucalyptus globulus (Nilgiri
leaves), and Ricinus communis (Castor oil) into
coconut oil using a controlled hot maceration
technique. The prepared formulation was subjected to
physicochemical evaluation, including organoleptic
characteristics, pH determination, specific gravity,
viscosity, acid value, saponification value, and short-
term stability testing.

Results: The prepared polyherbal oil shows
satisfactory ~ organoleptic  properties with a
characteristic odour and uniform appearance. The pH
was found within the acceptable range for topical
scalp application. Acid and saponification values
indicated good quality and stability of the oil base.
No significant changes were observed during
accelerated stability conditions.

Conclusion: The developed formulation
demonstrated acceptable physicochemical

parameters and may serve as a promising herbal hair
care preparation. Further biological evaluation is
recommended to substantiate therapeutic claims.

Keywords: Polyherbal formulation, Coconut oil,
Physicochemical evaluation, Herbal hair oil, Stability
studies.

I. INTRODUCTION

Hair is a keratinized appendage of the skin
that plays a significant role in physical appearance,
social identity and psychological well-being.
Structurally, hair is divided into two major parts: the
hair follicle, embedded within the dermis, and the
hair shaft, which projects above the scalp surface.
The hair shaft itself is composed of three concentric
layers — the cuticle (the outermost protective layer
made of overlapping keratinized scales), the cortex
(the middle layer containing keratin fibers, melanin
pigment, and responsible for hair strength, elasticity,
and colour), and the medulla (the innermost core,
present variably depending on hair thickness). The
follicle is associated with structures such as the
sebaceous gland, which secretes sebum to lubricate
the hair and scalp, and the arrector pili muscle. The
health of these structures directly determines hair
growth, strength, and susceptibility to damage.]
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Figure 1: Anatomy Of Human Hair & Hair Follicle

Hair fall (alopecia) and dandruff are among
the most common scalp and hair disorders
encountered globally, affecting individuals across
age groups and genders. Hair fall may result from
multiple factors including nutritional deficiencies,
hormonal imbalance, stress, scalp infections, harsh
chemical treatments, and poor scalp hygiene, leading

to weakening of the hair follicle and disruption of the
normal hair growth cycle (anagen, catagen, telogen
phases) ! Dandruff, on the other hand, is primarily
associated with excessive scalp flaking caused by
over proliferation of the yeast Malassezia, sebaceous
gland dysfunction.

Polyherbal hair oils have traditionally been
used across cultures, particularly in Ayurveda and
folk medicine systems, as a preventive and
therapeutic approach in managing hair fall and
dandruff through several combined mechanisms
rather than a single mode of action, which is precisely
why the polyherbal (multi-plant, synergistic)
approach has remained preferred over single-herb
preparations since ancient times.!

In the present study, a coconut oil-based
synergistic polyherbal hair oil has been formulated
using a combination of medicinal plants traditionally
valued for hair care: Hibiscus rosa-sinensis, well
known for stimulating hair follicles and reducing hair
fall; Butea monosperma, valued for its antimicrobial

and scalp-healing properties; Nigella sativa (kalonji),
recognized for its antifungal action against dandruff-
causing organisms; Murraya koenigii (curry
leaves),Pltraditionally used to strengthen hair roots
and restore natural hair pigmentation; Linum
usitatissimum (flaxseed),!'!a rich source of essential
fatty acids that nourish the hair shaft and improve
elasticity; and Citrus sinensis (citrus peel), which
contributes antioxidant and antimicrobial activity
along with a pleasant natural fragrance. Coconut oil
was selected as the base carrier oil owing to its low
molecular weight and high lauric acid content, which
allow deep penetration into the hair shaft, reduce
protein loss, and enhance the delivery of active
phytoconstituents to the scalp and follicle.[!%!
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Collection of plant Materials

The quantitative composition of the developed
polyherbal hair oil includes the following ingredients
like Hibiscus, Butea monosperma ,Kanoji seed,
Curry leaves, Soyabean seeds, Flaxseeds, Citrus peel,
Niligiri leaves, Castor oil, Coconut oil as the base.
Hibiscus

Synonym: China rose, Shoeblack plant, Tropical
Hibiscus, Gudhal (Hindi), and Japa (Sanskrit)
Biological Source: Hibiscus rosa-sinensis Linn
Family: Malvaceae

Use: It promotes hair growth, reduce hairfall and
breakage and prevents premature greying as high
levels of antioxidants present in it that fight against
oxidative stress.['”]

Figure 3 Hibiscus rosa-sinensis
Flame of the forest
Synonym: Butea frondosa, Erythrina monosperma,
Parrot tree, Palash
Biological source: Butea monosperma
Family: Fabaceae
Use: It promotes hair growth, reducing hair fall, and
managing dandruff and scalp infections. Its anti-
inflammatory and antimicrobial properties help
maintain overall scalp health.[!]

Figure 4 Butea monosperma

Kanoji seed

Synonym: Black seed, Black cumin, Fennel flower
Roman coriander

Biological source: Nigella sativa linn

Family: Ranunculaceae

Use: It reduces stress related hair shedding,
eliminating dandruff and improve overall strand
thickness.

= - e
Figure 5 Nigella sativa linn

Curry leaves

Synonym: sweet neem leaves, curry bush

Biological source: Murraya koenigii

Family: Rutaceae

Use: It stimulates hair growth, reduces hairfall,
controls dandruff and breakage '

7 TR

Figure 6 Murraya koenigii

Soyabean seeds

Synonym: Soy peas, Stock peas

Biological source: Glycine max

Family: Leguminosae

Use: It helps repairing hair strands, produce deep
moisturing and conditioning to the hair.

Figure 7 Glycine max
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Flax seed

Synonyms: Linseed, Alsi (Hindi)

Biological Source: Linum usitatissimum Linn.
Family: Linaceae

Use: It promotes hair growth, soothe the scalp and
reduce breakage and has anti-inflammatory
properties helps regulate sebum (oil) production and
balances the scalp's pH level.

Figure 8 Linum usitatissimum Linn.

Orange peel

Synonym: Orange cortex, Aurantii pericarpium,
Seville orange peel

Biological Source: Citrus aurantium L. (Bitter
Orange) or Citrus sinensis (L.) Osbeck (Sweet
Orange).

Family: Rutaceae

Use: It promotes hair growth, fights dandruff, and
adds shine to the hair.

A
Flgure 9 Citrus aurantlum Linn

Niligiri leaves

Synonym: Blue gum leaves, Tailapatra

Biological Source: Eucalyptus globulus

Family: Myrtaceae

Use: It provides deep moisturing, induce frizz
control, improves the texture and elasticity of hair.

Figure 10 Eucalyptus globulus

Chia seeds

Synonym: Mexican chia

Biological Source: Salvia hispanica linn

Family: Lamiaceae

Use: It promotes growth, prevents hairfall and
enhances shine to the hair.

Figure 11 SlV1 hispanica linn

II. MATERIALS AND METHODS
Materials used are,
Dried plant materials of:

e  Hibiscus rosa-sinensis (flowers)

Butea monosperma (flowers)
Nigella sativa (seeds)
Murraya koenigii (leaves)
Glycine max (soya bean seeds)
Linum usitatissimum (flax seeds)
Citrus peel
Nilgiri leaves
Salvia hispanica linn (chia seeds)
Castor oil
Coconut oil (pharmaceutical grade) was
used as the base.

Table No.1: Composition of Coconut Oil-Based Synergistic Polyherbal Hair Oil

1 Hibiscus Flowers

6%

2 Butea Monospera

4%
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3 Kalonji Seeds 4%
Curry Leaves 3%
5 Soyabean seeds 3%
6 Flax Seeds 3%
7 Citrus Peel 3%
8 Nilgiri Leaves 3%
9 Chia seeds 3%
10 Castor oil 3%
11 Coconut Oil (Base) 65%

Citws free

Castor oil

% 0 WNFLGIRIT
LERUES

Coconut oil

Figure 12. Raw Herbal Ingredients and Carrier Oils Used in the Preparation of Coconut Qil-Based
Synergistic Polyherbal Hair Oil

Formulation of Polyherbal Hair Qil

The crude drugs were thoroughly cleaned to
remove extraneous matter, shade-dried, and coarsely
powdered using a mechanical grinder. The required
quantities of each powdered herbal ingredient were
accurately weighed according to the formulation.
Coconut oil, used as the base, was heated to 60-70°C,
and the powdered herbal materials were gradually
incorporated with continuous stirring. The mixture

was maintained at the same temperature for 30—45
minutes to facilitate the extraction of bioactive
phytoconstituents into the oil. After extraction, the
formulation was allowed to cool to room temperature
and filtered through a muslin cloth to remove
insoluble residues. The filtered polyherbal hair oil
was transferred into clean, dry, amber-colored airtight
containers and stored at room temperature until
further physicochemical evaluation.
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Figure 13. Preparation and Filtration of the Polyherbal Hair Oil

EVALUATION PARAMETERS

Physical parameters

The poly herbal hair oil was visually inspected for: Color, Odor, Appearance, Physical state
Determination of pH

The pH was determined using a calibrated digital pH meter after dispersing a small quantity of oil in distilled
water.

Figure 14: pH Determination of the Formulated Polyherbal Hair Qil
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Specific Gravity

Specific gravity was measured using a pycnometer at
room temperature. The formulated polyherbal hair oil
exhibited a specific gravity of 0.70 g/cm?, indicating
appropriate density for topical application.

. W i
Figure 15: Pycnometer Used for Specific Gravity
Determination

Viscosity Measurement
Viscosity was determined wusing an Ostwald
viscometer at controlled temperature.

Figure 16: Ostwald Viscometer for Viscosity
Determination

Acid Value

Acid value was determined by titration with
standardized potassium hydroxide solution and
calculated using standard formula.

Figure 17:Acid Value Determination by Titration

Saponification Value

The saponification value was determined by refluxing the oil with alcoholic potassium hydroxide followed by

titration against standardized hydrochloric acid.
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Figure 18: Reflux Apparatus Used for Saponification Value Determination

Stability Study

The formulation was stored at room temperature
25°C and elevated temperature at 40°C + 2°C for 30
days. Observations were recorded for changes in
color, odor, and phase separation.

Anti-Dandruff Activity

Antifungal activity was evaluated using agar
diffusion method against fungal organism(Candida
albicans). Zone of inhibition was measured to
determine antifungal activity.

III. RESULTS AND DISCUSSION

The prepared coconut oil-based synergistic
polyherbal hair oil was evaluated for wvarious
physicochemical parameters, and the results are
summarized below. Organoleptic evaluation revealed
a clear, greenish-yellow oil with a characteristic
pleasant herbal odour and homogeneous appearance,
free from any visible sedimentation or phase
separation.

During the stability study, no noticeable changes in
physical characteristics were observed. The
formulation remained stable under accelerated
storage conditions, suggesting adequate shelf
stability.

The synergistic combination of selected herbal
ingredients may contribute to improved scalp
nourishment and hair conditioning. However, further
pharmacological and clinical investigations are
required.

All experimental determination were performed in
triplicate (n=3), and the results were expressed as
mean+ standard deviation.

Physical Appearance

physical appearance is an important quality
parameter for cosmetic formulations as it directly
influences customers acceptability and indicates
formulation stability. The prepared polyherbal hair
oil was

evaluated for colour, Odour, texture, homogeneity
and phase stability.

Observation

The herbal hair oil exhibited a uniform dark brown
colour which is characteristic of herbal extract
present in the formulation. The odour was pleasant
and herbal indicating absence of undesirable or foul
odour. The formulation was completely
homogeneous without visible particles.
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Table No.2: Organoleptic Evaluation

Appearance Uniform, homogeneous liquid

Physical State Liquid

Colour Dark Brown

Odour Pleasant Aromatic

Homogeneity Homogeneous

Clarity Clear and free from suspended particles
Phase Separation Absent

PH Determination

The pH of Hair oil is an important parameter that
affects scalp compatibility ,hair shaft integrity and
product safety. The pH was calculated using a
calibrated digital pH meter.

Observation

The pH of the formulated polyherbal hair oil was
determined in triplicate. The recorded values were
4.4, 4.5, and 4.6, with a mean pH of 4.50 £ 0.10,
indicating that the formulation is mildly acidic and
compatible with the physiological pH of the scalp.

Table No.3 : pH of Herbal Hair oil

Trail pH
Trail 1 4.4
Trail 2 4.5
Trail 3 4.6
Mean = SD 4.50+0.10

Viscosity Measurement

Viscosity is an important parameter that affects hair
oil consistency, flow characteristics, spreadability
and ease of application. The viscosity of the herbal
hair oil was measured using Oswald viscometer.

Observation

The viscosity of the formulated polyherbal hair oil
was determined using an Ostwald viscometer in
triplicate. The recorded viscosity values were 29.8,
30.0, and 30.2 poise, with a mean viscosity of 30.00
+ 0.20 poise. he observed viscosity is suitable for hair
oil formulations, providing adequate spreadability
and ease of application while minimizing excessive
dripping from the scalp.

Table No 4. : Viscosity of Herbal Hairoil

Trail Viscosity(cP)
Trail 1 29.8
Trail 2 30.0
Trail 3 30.20
Mean + SD 30.00 £ 0.20

Acid value

The acid value of the formulated polyherbal hair oil
was determined in triplicate. The recorded values
were 4.1, 4.2, and 4.3 mg KOH/g, with a mean acid
value of 4.20 = 0.10 mg KOH/g. The low acid value
indicates minimal free fatty acid content, suggesting
good quality and stability of the formulation with a
reduced likelihood of rancidity. [

Table No. 5 : Acid value of Herbal Hairoil

Trail Acid value
Trail 1 42
Trail 2 4.1
Trail 3 43
Mean + SD 4.20%0.10

Saponification value

Observations: 76.42, 76.58, and 76.50 mg KOH/g;
Mean + SD: 76.50 + 0.08mg KOH/g. The
formulation exhibited a consistent saponification
value, indicating the presence of saponifiable lipids
and good quality of the polyherbal hair oil. ["!
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Table No. 6 : Saponification value of Herbal

Hairoil Stability Study:
Trail The stability of the polyherbal hair oil was evaluated
Saponification under room temperature & elevated temperature.
value
Trail 1 76.42 Observation: The formulated polyherbal hair oil was
i subjected to stability studies at 25 + 2°C and 40 + 2°C
Trail 2 76.58 for 30 days. No noticeable changes were observed in
Trail 3 76.50 appearance, colour, odour, physical state,
' homogeneity, clarity, or phase separation throughout
Mean + SD 76.50 £ 0.08 the study period. The formulation remained
physically stable under both storage conditions,
indicating satisfactory stability and suitability for
storage at ambient as well as accelerated conditions.
Table 7 . Accelerated Stability Study of the Formulated Polyherbal Hair Qil
[Parameter _|[Initial | After 30 Days (25+2°C) _||After 30 Days (40 £2°C) |
|Appearance HUniform, homogeneous liquid HUniform, homogeneous liquid ||Uniform, homogeneous liquid |
|Physical State ||Liquid ||Liquid ||Liquid |
|Colour HDark Brown HDark Brown ||Dark Brown |
|Od0ur “Pleasant aromatic “Pleasant aromatic ||Pleasant aromatic I

|Homogeneity ||Homogeneous

||Homogeneous

| |Homo geneous

. Clear and free from suspended||Clear and free from suspended||Clear and free from suspended
Clarity . . .
particles particles particles
Phase . Absent Absent Absent
Separation

Anti-Dandruff activity
Anti-fungal activity was evaluated using Agar
diffusion method by measuring zone of inhibition.

Observations: The formulated polyherbal hair oil
exhibited good antifungal activity against Candida

albicans, producing a mean zone of inhibition of
16.00 £ 0.20 mm (n = 3). The inhibition zones
obtained across the three independent trials (15.8—
16.2 mm) demonstrated excellent reproducibility
with minimal variation, indicating consistent
antifungal efficacy of the formulation.[®!

Table No 7: In Vitro Antifungal Activity of the Formulated Polyherbal Hair Oil Against Candida albicans
(Zone of Inhibition, mm)

|Test Organism ||Trial 1 (mm)HTrial 2 (mm)”Trial 3 (mm)HMean +SD (mm)|

|Candida albicans]|15.8 [16.2

[16.0 1600020 |

Standard drug & Negative Control

[Sample | Trial 1 (mm)|[Trial 2 (mm)|[Trial 3 (mm) ||Mean + SD (mm) |
[Polyherbal Hair Oil  [15.8 [16.2 [16.0 l16.00£020 |
[Fluconazole (Standard)|[22.3 |22.6 225 [22.47 £ 0.15 |
[Coconut Oil (Control) ]0.0 0.0 0.0 /0.00 + 0.00 |

IV.  CONCLUSION

A coconut oil-based synergistic polyherbal
hair oil was successfully formulated using selected

medicinal plants known for their hair growth—
promoting, antioxidant, and scalp-conditioning
properties. The developed formulation exhibited
satisfactory physicochemical characteristics,
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including acceptable pH, viscosity, specific gravity,
acid value, saponification value, and organoleptic
properties,  indicating  good  quality  and
stability."'These findings demonstrate the feasibility
of developing a standardized polyherbal hair oil for
topical application.’1The synergistic combination of
herbal ingredients offers potential benefits in
promoting hair health and provides a promising
natural alternative to synthetic hair care products.
Further studies involving phytochemical
characterization, microbial stability, and in vivo
efficacy are recommended to establish its therapeutic
potential and long-term safety.”!
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