
IAJPS 2026, 13 (05), 347-356               Padige Srivarsha et al                    ISSN 2349-7750 

 

 

w w w . i a j p s . c o m  

 

Page 347 

                                                        
           

          CODEN [USA]: IAJPBB                           ISSN : 2349-7750 

 

          INDO AMERICAN JOURNAL OF 

   PHARMACEUTICAL SCIENCES 
       SJIF Impact Factor: 7.187 

                                                  https://doi.org/10.5281/zenodo.20415336 

                                                       
Available online at: http://www.iajps.com                                                          Review Article 

 

A REVIEW ON POLYHERBAL HAIR OIL FORMULATION 

AND EVALUATION 
Dr.Padige Srivarsha, Nagandla Vaishnavi, nalla Divanjali, Mididoddigambhir 

Himasree, Mekala Arathi, Mohammad Malik 

Malla Reddy College of Pharmacy, Secunderabad 

srivarshasony123@gmail.com 

vaishnavinagandla@gmail.com 

nallaanjali2005@gmail.com 

mghimasree0@gmail.com 

arathia6737@gmail.com 

mohdmalikmohdmailk804@gmail.com 

1.Abstract: 

Hair disorders such as alopecia, dandruff, premature graying, and scalp infections are common problems 
affecting individuals worldwide. Herbal formulations have gained popularity due to their minimal side effects and 

therapeutic efficacy. Polyherbal hair oil is a combination of multiple medicinal plant extracts formulated in a 

suitable oil base to promote hair growth, reduce hair fall, and maintain scalp health. This review highlights the 

formulation strategies, commonly used herbal ingredients, preparation methods, evaluation parameters, and 

therapeutic benefits of polyherbal hair oil. Emphasis is given to physicochemical evaluation, stability testing, and 

safety assessment. Polyherbal formulations offer synergistic effects and represent a promising alternative to 

synthetic hair care products. 
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2.INTRODUCTION:  

Hair is an important component of the 

integumentary system and plays a vital role in 

protection, thermoregulation, and aesthetics. 
Healthy hair reflects general well-being and 

significantly influences self-esteem and social 

confidence. However, hair-related disorders such as 

alopecia, dandruff, scalp infections, premature 

graying, and hair thinning are increasingly prevalent 

due to environmental pollution, stress, nutritional 

deficiencies, hormonal imbalance, and excessive use 

of chemical-based cosmetic products. 

The global demand for natural and herbal cosmetics 

has increased significantly in recent years. 

Consumers are shifting toward plant-based 

formulations due to growing awareness about the 
adverse effects associated with synthetic chemicals 

such as parabens, sulfates, silicones, and artificial 

fragrances. According to the World Health 

Organization, nearly 80% of the population in 

developing countries depends on traditional 

medicine systems for primary healthcare needs, 

highlighting the importance of herbal therapeutics. 

Hair oiling is a traditional practice deeply rooted in 

Indian culture and has been recommended in 

classical texts of Ayurveda for maintaining scalp 

health and promoting hair growth. Ayurvedic 
literature describes various medicated oils (Taila 

preparations) prepared by processing herbal drugs in 

a lipid base. These oils act by nourishing the hair 

follicles, improving blood circulation in the scalp, 

strengthening hair roots, and preventing dryness. 

Polyherbal formulations are preparations containing 

two or more medicinal plant extracts in a single 

dosage form. The principle behind polyherbalism is 

that the combined therapeutic effect of multiple 

herbs is superior to that of a single herb due to 

synergistic interactions among phytoconstituents. 

This concept enhances efficacy, reduces toxicity, 
and broadens the spectrum of action. In hair care, 

combining herbs with antimicrobial, anti-

inflammatory, antioxidant, and hair growth–

promoting properties provides comprehensive scalp 

therapy. 

The human hair growth cycle consists of three 

phases: 

Anagen (growth phase) 

Catagen (transitional phase) 

Telogen (resting phase) 

Disturbances in this cycle can lead to hair fall and 
thinning. Herbal ingredients such as Eclipta alba, 

Emblica officinalis, Hibiscus rosa-sinensis, and 

Azadirachta indica contain bioactive compounds 

like flavonoids, tannins, alkaloids, and phenolic 

compounds that may stimulate hair follicles, prolong 

the anagen phase, and reduce oxidative stress in 

scalp tissues. 

The oil base in polyherbal hair formulations plays a 

crucial role in enhancing drug delivery. Lipid-based 

vehicles such as coconut oil and sesame oil improve 

penetration of active phytoconstituents into the hair 

shaft and scalp. Oils also form a protective film over 

hair fibers, reducing protein loss and preventing 
damage caused by environmental exposure. 

Despite widespread traditional use, scientific 

validation of polyherbal hair oils requires systematic 

formulation and evaluation. Standardization of raw 

materials, extraction methods, physicochemical 

testing, phytochemical screening, microbial limit 

testing, and stability studies are essential to ensure 

quality, safety, and reproducibility. Regulatory 

guidelines such as those provided by the 

International Council for Harmonisation of 

Technical Requirements for Pharmaceuticals for 

Human Use help establish standardized evaluation 
parameters. 

3.Concept of Polyherbalism: 

Polyherbalism refers to the therapeutic approach in 

which two or more medicinal plants are combined in 

a single formulation to achieve enhanced 

pharmacological activity. This concept is based on 

the understanding that complex diseases often 

require multifaceted treatment strategies, and a 

combination of herbs can act on multiple targets 

simultaneously. Unlike single-herb formulations, 

polyherbal preparations are designed to produce a 
synergistic effect, where the overall therapeutic 

outcome is greater than the sum of individual plant 

effects. 

The principle of polyherbalism has been practiced 

for centuries in traditional systems of medicine such 

as Ayurveda, Siddha, and Unani. These systems 

emphasize the holistic treatment of the body, 

considering physical, physiological, and 

environmental factors. In classical Ayurvedic 

formulations, multiple herbs are combined in 

specific ratios to balance bodily energies (doshas) 

and enhance therapeutic effectiveness while 
minimizing side effects. 

The scientific rationale behind polyherbal 

formulations includes the following mechanisms: 

3.1Synergistic Action 

Phytoconstituents from different plants may interact 

positively, enhancing bioavailability and therapeutic 

action. For example, antioxidants from one herb 

may protect active compounds of another herb from  

3.2Reduction of Toxicity 

Certain herbs in a formulation may counterbalance 

the potential adverse effects of others, improving 
overall safety. 

3.3Improved Patient Compliance 

Combining multiple therapeutic agents in one 

preparation simplifies treatment and enhances 

convenience. 

In the context of hair oil formulations, 

polyherbalism provides comprehensive scalp 

therapy by incorporating herbs with properties such 

as antimicrobial, anti-inflammatory, antioxidant, 
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and hair growth–promoting activities. The lipid base 

further facilitates the extraction and delivery of fat-

soluble phytoconstituents to the scalp. 

Modern research supports the concept of 

polyherbalism by demonstrating that complex 
phytochemical mixtures can produce broader 

pharmacological effects compared to isolated 

compounds. However, scientific validation through 

standardization, phytochemical profiling, and 

clinical evaluation remains essential to ensure 

reproducibility and safety. 

Overall, polyherbalism represents a rational and 

holistic therapeutic strategy that integrates 

traditional wisdom with contemporary scientific 

principles, offering promising potential in herbal 

cosmetic and pharmaceutical formulations. 

4.Commonly Used Herbs in Polyherbal Hair Oil: 
Polyherbal hair oils are formulated using a 

combination of medicinal plants selected for their 

complementary actions on the scalp and hair 

follicles. The herbs incorporated in these 

formulations typically possess properties such as 

antioxidant, antimicrobial, anti-inflammatory, 

nourishing, and hair growth–promoting activities. 

The following medicinal plants are frequently used 

in polyherbal hair oil preparations. 

1. Amla (Indian Gooseberry) 

 
                          

 
Botanical name: Phyllanthus emblica 

Amla is widely valued in traditional medicine for its 
rejuvenating properties. It is a rich source of vitamin 

C, polyphenols, and tannins, which help neutralize 

free radicals and protect hair follicles from oxidative 

stress. Regular use of amla-infused oil is believed to 

strengthen hair roots, reduce premature graying, and 

enhance natural shine. Its antioxidant activity 

supports scalp health and may prolong the growth 

(anagen) phase of the hair cycle. 

2. Bhringraj 

                                     

 

Botanical name: Eclipta alba 

Bhringraj is traditionally regarded as one of the most 

effective herbs for hair care. It contains bioactive 

compounds such as wedelolactone and flavonoids 

that may stimulate hair follicles and promote hair 
growth. It is commonly included in polyherbal oils 

to reduce hair fall, improve hair density, and 

maintain scalp vitality. Its anti-inflammatory 

properties may also help soothe irritated scalp 

conditions. 

3. Hibiscus 

                                       

 
Botanical name: Hibiscus rosa-sinensis 

Hibiscus flowers and leaves are frequently 

incorporated in hair oils for their conditioning and 
nourishing properties. They contain mucilage, 

flavonoids, and amino acids that help moisturize the 

scalp and strengthen hair fibers. Hibiscus may assist 

in preventing split ends, improving hair texture, and 

supporting healthy hair growth. It is also valued for 

its mild cooling effect on the scalp. 

4. Neem  

                                       

 
Botanical name: Azadirachta indica 

Neem is well known for its antimicrobial and 

antifungal properties. In hair oil formulations, it is 

primarily used to manage dandruff and scalp 

infections. The presence of compounds such as 

azadirachtin and nimbidin contributes to its ability 
to inhibit microbial growth. Neem also exhibits anti-
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inflammatory effects, which can help reduce itching 

and scalp irritation. 

5. Fenugreek 

                                                  

 
Botanical name: Trigonella foenum-graecum 

Fenugreek seeds are rich in proteins, nicotinic acid, 

and lecithin, which contribute to hair nourishment. 

They are commonly used in polyherbal oils to 

minimize hair thinning and improve hair strength. 

The mucilaginous nature of fenugreek helps 

maintain scalp hydration and reduces dryness. Its 

nutrient profile supports overall hair health and 

resilience. 

6.Curry Leaves 

                                               

 
Botanical name: Murraya koenigii 

Curry leaves contain antioxidants, beta-carotene, 

and essential nutrients that may help maintain 

natural hair pigmentation and prevent premature 

graying. They are often included in hair oils to 

strengthen roots and support healthy scalp function. 

Their antioxidant activity may protect hair follicles 

from environmental damage. 

 

7.Aloe Vera 

                                       

 

Botanical name: Aloe barbadensis Miller 

Aloe vera gel is valued for its soothing and 

moisturizing effects. It contains enzymes, vitamins, 

and amino acids that nourish the scalp and maintain 

its hydration balance. In polyherbal hair oil 
formulations, aloe vera may help reduce scalp 

inflammation and improve overall hair texture. 

8.Brahmi 

                                       

 
Botanical name: Bacopa monnieri 

Brahmi is traditionally used to strengthen hair 

follicles and improve scalp circulation. It contains 

saponins and alkaloids that may enhance nutrient 

supply to hair roots. Its calming properties may also 

help reduce stress-related hair fall. 

The selection of herbs in polyherbal hair oil 

formulations is based on their complementary 

pharmacological properties. While some herbs 

stimulate hair growth, others provide antimicrobial 

protection, antioxidant defense, nourishment, or 
conditioning benefits. The combined use of these 

medicinal plants aims to deliver a comprehensive 

approach to scalp care and hair health. Proper 

standardization and quality evaluation of these 

herbal ingredients are essential to ensure safety, 

efficacy, and reproducibility in commercial 

formulations. 

5.Base Oils Used in Polyherbal Hair Oil 

Formulations:  

The oil base plays a crucial role in polyherbal hair 

oil formulations, as it functions not only as a vehicle 
for herbal extracts but also as a therapeutic agent. 

Base oils facilitate the extraction of lipophilic 

phytoconstituents, enhance their penetration into the 

scalp, and provide nourishment to hair fibers. The 

selection of an appropriate base oil influences the 

stability, viscosity, spreadability, and overall 

efficacy of the formulation. 

An ideal base oil should be chemically stable, non-

irritating, easily absorbed, and compatible with 

herbal ingredients. The following oils are commonly 

used in polyherbal hair oil preparations: 

1.Coconut Oil 

Cocos nucifera 

Coconut oil is one of the most widely used bases in 

herbal hair oils. It contains medium-chain fatty 
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acids, particularly lauric acid, which has a strong 

affinity for hair proteins. This property enhances 

penetration into the hair shaft and reduces protein 

loss. Coconut oil also exhibits mild antimicrobial 

activity and helps maintain scalp hydration. Due to 
its oxidative stability and pleasant aroma, it is 

preferred in traditional and commercial 

formulations. 

2.Sesame Oil 

Sesamum indicum 

Sesame oil has been extensively used in traditional 

medicated oil preparations. It is rich in antioxidants 

such as sesamol and sesamin, which contribute to its 

stability and protective effects. Sesame oil is known 

for its nourishing and warming properties, which 

may improve scalp circulation and support hair 

follicle health. Its good spreading ability makes it a 
suitable carrier for herbal extracts. 

3.Almond Oil 

Prunus dulcis 

Almond oil is valued for its emollient and 

conditioning properties. It contains essential fatty 

acids, vitamin E, and minerals that help soften hair 

and reduce dryness. In polyherbal formulations, 

almond oil enhances hair smoothness and shine 

while supporting scalp nourishment. It is especially 

suitable for dry and brittle hair types. 

4.Castor Oil 
Ricinus communis 

Castor oil is characterized by its high viscosity and 

rich content of ricinoleic acid. It is commonly 

incorporated into hair oils to improve thickness and 

provide a protective coating over hair strands. Its 

humectant properties help retain moisture in the 

scalp. Due to its dense consistency, it is often 

blended with lighter oils to improve spreadability. 

5.Olive Oil 

Olea europaea 

Olive oil is rich in monounsaturated fatty acids and 

antioxidant compounds such as tocopherols and 
phenolics. It provides conditioning effects and helps 

reduce dryness of the scalp. Its moisturizing action 

makes it suitable for formulations targeting 

damaged or chemically treated hair. 

6.Mustard Oil 

Brassica juncea 

Mustard oil contains essential fatty acids and 

exhibits mild antimicrobial properties. It has 

traditionally been used to stimulate scalp circulation 

and support hair growth. However, its strong odor 

and potential for irritation require careful 
formulation and appropriate dilution. 

6.Role of Base Oils in Herbal Extraction: 

In polyherbal hair oil preparation, the base oil serves 

multiple functions: 

Acts as a solvent for fat-soluble phytoconstituents 

Enhances transdermal absorption 

Forms a protective layer over hair fibers 

Improves product stability 

Contributes to therapeutic efficacy 

The choice of base oil may vary depending on the 

targeted hair condition, climatic factors, and desired 

product characteristics. Blending different oils is a 

common strategy to combine their individual 

benefits and optimize formulation performance. 

7.Types of Polyherbal Hair Oil Formulations 

Polyherbal hair oils are developed using different 

formulation strategies depending on therapeutic 

objectives, extraction techniques, and desired 

product performance. The type of formulation 

significantly influences the release of 

phytoconstituents, scalp penetration, stability, and 

overall efficacy. Broadly, polyherbal hair oils can be 

categorized into traditional medicated oils, infused 

oils, fortified oils, and advanced delivery-based 

systems. 

1. Traditional Medicated Oils 

Traditional medicated oils are inspired by classical 

preparations described in systems such as Ayurveda. 

These formulations are prepared by processing 

herbal paste and decoctions in a lipid base under 

controlled heating until complete evaporation of 

moisture occurs. This method ensures incorporation 

of both water-soluble and lipid-soluble 

phytoconstituents into the oil phase. 

Such formulations are widely used for therapeutic 

purposes, including management of hair fall, scalp 

inflammation, and premature graying. The 
prolonged heating process enhances extraction 

efficiency but requires careful temperature control 

to avoid degradation of heat-sensitive compounds. 

2.Infused or Macerated Herbal Oils: 

Infused oils are prepared by soaking dried or fresh 

plant materials in a suitable carrier oil for an 

extended period, either at room temperature or under 

mild heat. This method is comparatively simple and 

preserves thermolabile constituents. 

Infused polyherbal oils are often developed for 

cosmetic applications such as scalp nourishment and 

hair conditioning. Although extraction efficiency 
may be lower compared to decoction-based oils, this 

method minimizes chemical alteration of active 

components. 

3.Decoction-Based Oil Formulations: 

In this approach, aqueous extracts of selected herbs 

are prepared separately and then incorporated into 

oil through controlled evaporation. This technique 

allows effective utilization of water-soluble 

phytoconstituents that may not be extracted directly 

into the oil base. 

However, this method demands strict control of 
moisture content in the final product, as residual 

water may compromise stability and promote 

microbial growth. 

4.Essential Oil–Enriched Polyherbal Oils: 

These formulations combine herbal extracts with 

volatile oils such as rosemary, tea tree, or lavender 

oil to enhance antimicrobial activity and provide 

aromatic benefits. The inclusion of essential oils 
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may improve scalp stimulation and consumer 

acceptability. 

Due to the volatile and sensitive nature of essential 

oils, appropriate concentration control and stability 

assessment are essential. 

5.Fortified and Nutrient-Enriched Polyherbal 

Oils: 

Modern formulations often incorporate additional 

nutrients such as tocopherols (vitamin E), plant 

sterols, or natural antioxidants to improve oxidative 

stability and hair conditioning properties. These oils 

serve both therapeutic and cosmetic functions and 

are designed to enhance product shelf life while 

providing added nourishment. 

6.Advanced Delivery Systems: 

Recent developments include nano-emulsified 

polyherbal oils and lipid-based delivery systems 
designed to improve penetration of bioactive 

compounds into hair follicles. Such formulations 

aim to increase bioavailability, provide controlled 

release, and enhance therapeutic performance. 

However, they require sophisticated 

characterization and regulatory evaluation. 

8.Method of Preparation of Polyherbal Hair Oil 

Formulations:  

The preparation of polyherbal hair oil involves 

systematic selection of medicinal plants, appropriate 

extraction techniques, and incorporation into a 
suitable lipid base. The method adopted influences 

extraction efficiency, stability, therapeutic efficacy, 

and overall product quality. In review literature, 

preparation methods are broadly categorized into 

traditional, conventional, and advanced approaches. 

1. Selection and Authentication of Raw Materials 

The first step involves identification and 

authentication of plant materials based on botanical, 

macroscopic, and microscopic characteristics. 

Proper cleaning, drying (preferably shade drying), 

and pulverization are carried out to obtain uniform 

coarse powder. Standardization of raw materials is 
essential to ensure reproducibility and quality 

consistency. 

9. Preparation Methods 

9.1 Traditional Medicated Oil Method (Taila 

Preparation) 

This method is derived from classical procedures 

described in Ayurveda. It involves three key 

components: 

Kalka (herbal paste) 

Kwatha (herbal decoction) 

Sneha Dravya (oil base) 
The herbal paste and decoction are added to the oil 

base and heated under controlled temperature with 

continuous stirring. Heating is continued until 

complete evaporation of water content. The 

endpoint is determined by the absence of frothing 

and moisture. The oil is then filtered while warm and 

stored in airtight containers. 

This method allows incorporation of both water-

soluble and lipid-soluble phytoconstituents into the 

oil phase. 

9.2 Maceration or Infusion Method 

In this technique, powdered herbal drugs are soaked 
in a suitable oil base for a defined period (typically 

7–14 days) with intermittent shaking. Mild heating 

may be applied to enhance extraction. After 

completion of the extraction period, the mixture is 

filtered and stored. 

This method is simple, cost-effective, and suitable 

for heat-sensitive compounds. 

9.3Direct Boiling Method: 

Coarsely powdered plant materials are directly 

heated with the selected base oil at a controlled 

temperature (usually 60–80°C) for a specific 

duration. Continuous stirring is required to avoid 
charring. After sufficient extraction, the oil is 

cooled, filtered, and stored. 

This method is commonly used in laboratory-scale 

preparations. 

9.4 Soxhlet Extraction Followed by Oil 

Incorporation: 

In research settings, dried plant materials may be 

extracted using organic solvents in a Soxhlet 

apparatus. The solvent is evaporated to obtain a 

concentrated extract, which is then incorporated into 

the oil base. This method provides efficient 
extraction but requires careful removal of residual 

solvents. 

9.5 Preparation of Advanced Formulations: 

Recent approaches involve preparation of nano-

emulsified or lipid-based polyherbal oils to improve 

scalp penetration and bioavailability. These 

formulations require homogenization techniques 

and particle size analysis for characterization. 

9.6 Filtration and Packaging: 

After extraction, the oil is filtered using muslin cloth 

or filter paper to remove plant residues. The final 

product is filled into amber-colored glass or high-
density polyethylene containers to protect against 

light-induced oxidation. 

10. Ingredients Used in Polyherbal Hair Oil and 

Their Functional Role:  

The selection of ingredients in polyherbal hair oil 

formulations is based on their complementary 

pharmacological properties and traditional usage in 

hair care. Each herbal component contributes 

specific therapeutic benefits such as hair growth 

stimulation, antimicrobial protection, scalp 

nourishment, antioxidant activity, or conditioning 
effects. In addition to herbal drugs, suitable base oils 

and supportive additives are included to enhance 

stability, penetration, and overall performance. 

11.Ingredients Used in Polyherbal Hair Oil and 

Their Functional Role: 

The selection of ingredients in polyherbal hair oil 

formulations is based on their complementary 

pharmacological properties and traditional usage in 

hair care. Each herbal component contributes 
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specific therapeutic benefits such as hair growth 

stimulation, antimicrobial protection, scalp 

nourishment, antioxidant activity, or conditioning 

effects. In addition to herbal drugs, suitable base oils 

and supportive additives are included to enhance 

stability, penetration, and overall performance. 

Table 1: Common Herbal Ingredients and Their Purpose 

S. No 
Common 

Name 

Botanical 

Name 

Major 

Phytoconstituents 
Functional Role in Hair Oil 

1 Amla 
Phyllanthus 
emblica 

Vitamin C, Tannins, 
Polyphenols 

Strengthens hair roots, delays 
premature graying, antioxidant 

protection 

2 Bhringraj Eclipta alba 
Wedelolactone, 
Flavonoids 

Promotes hair growth, reduces hair 
fall 

3 Hibiscus 

Hibiscus 

rosa-
sinensis 

Flavonoids, Mucilage, 
Amino acids 

Conditions hair, improves texture, 
supports follicle health 

4 Neem 
Azadirachta 

indica 

Azadirachtin, 

Nimbidin 

Antifungal, controls dandruff, 

reduces scalp irritation 

5 Fenugreek 

Trigonella 

foenum-

graecum 

Proteins, Nicotinic 

acid, Saponins 

Strengthens hair shaft, reduces 

thinning 

6 
Curry 

Leaves 

Murraya 

koenigii 

Alkaloids, 

Antioxidants 

Maintains hair pigmentation, 

strengthens roots 

7 Brahmi 
Bacopa 

monnieri 
Saponins, Alkaloids 

Improves scalp circulation, reduces 

stress-related hair fall 

8 Aloe vera 

Aloe 

barbadensis 

Miller 

Vitamins, Enzymes, 

Polysaccharides 

Moisturizes scalp, reduces 

inflammation 

 

Table 2: Base Oils and Their Functional Role 

S. No Base Oil 
Botanical 

Source 
Major Components Purpose in Formulation 

1 
Coconut 

Oil 
Cocos nucifera 

Lauric acid, Medium-chain 

fatty acids 

Enhances penetration, 

reduces protein loss 

2 
Sesame 

Oil 

Sesamum 

indicum 
Sesamin, Sesamol 

Nourishes scalp, 

antioxidant protection 

3 
Almond 

Oil 
Prunus dulcis Vitamin E, Oleic acid 

Softens hair, improves 

shine 

4 Castor Oil 
Ricinus 
communis 

Ricinoleic acid 
Improves thickness, 
moisture retention 

5 Olive Oil Olea europaea Oleic acid, Tocopherols 
Moisturizing and 

conditioning effect 

 

Table 3: Optional Additives and Their Purpose 

S. No Additive Purpose 

1 Vitamin E (Tocopherol) Acts as antioxidant, improves shelf life 

2 Essential oils (e.g., rosemary, lavender) Enhances fragrance, antimicrobial effect 

3 Natural preservatives Prevents microbial contamination 

4 Natural colorants Improves aesthetic appeal 
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For better scientific understanding, ingredients in 

polyherbal hair oil can be grouped according to their 

primary function: 

Hair Growth Promoters: Bhringraj, Amla, Brahmi 

Antimicrobial Agents: Neem, essential oils 
Conditioning Agents: Hibiscus, Almond oil 

Antioxidants: Amla, Sesame oil, Vitamin E 

Moisturizers: Aloe vera, Castor oil 

Pigmentation Support: Curry leaves 

Rationale for Combining Ingredients: 

The combination of multiple herbs in a single 

formulation follows the principle of synergism. For 

example: 

Antioxidants protect hair follicles from oxidative 

stress. 

Antimicrobial agents control scalp infections. 

Nutrient-rich components nourish hair roots. 
Conditioning agents improve hair texture and 

manageability. 

12.Ingredients Used in Polyherbal Hair Oil and 

Their Mechanism of Action: 

Polyherbal hair oil formulations are designed based 

on the synergistic interaction of multiple medicinal 

plants and lipid carriers. Each ingredient contributes 

through distinct biological pathways such as 

stimulation of hair follicles, antioxidant defense, 

antimicrobial action, anti-inflammatory effects, and 

improvement of scalp microcirculation. 
Understanding the mechanism of action of 

individual components helps in rational formulation 

development and scientific validation. 

1. Amla (Phyllanthus emblica) 

Mechanism of Action: 

Amla is rich in vitamin C, tannins, and polyphenolic 

compounds that exhibit strong antioxidant 

properties. These compounds neutralize reactive 

oxygen species (ROS), thereby protecting hair 

follicles from oxidative stress–induced damage. 

Oxidative stress is known to shorten the anagen 

(growth) phase of the hair cycle. By reducing free 
radical activity, amla may help prolong the growth 

phase and maintain follicular integrity. Additionally, 

its micronutrient content supports collagen 

synthesis, which is essential for healthy hair 

structure. 

2.Bhringraj (Eclipta alba) 

Mechanism of Action: 

Bhringraj contains bioactive constituents such as 

wedelolactone and flavonoids that may stimulate 

hair follicle cells. Experimental studies suggest that 

it can promote the transition of hair follicles from the 
telogen (resting) phase to the anagen (growth) 

phase. It may also enhance local blood circulation in 

the scalp, ensuring improved nutrient delivery to 

hair roots. Its anti-inflammatory activity helps 

maintain a healthy scalp environment conducive to 

hair growth. 

3.Hibiscus (Hibiscus rosa-sinensis) 

Mechanism of Action: 

Hibiscus flowers and leaves contain mucilage, 

flavonoids, and amino acids that provide 

conditioning and strengthening effects. The 

mucilaginous components create a protective film 

over hair strands, reducing breakage and moisture 
loss. Certain phytochemicals in hibiscus are 

believed to stimulate dormant hair follicles and 

improve hair density. Its mild anti-inflammatory 

action supports scalp comfort. 

4.Neem (Azadirachta indica) 

Mechanism of Action: 

Neem exhibits broad-spectrum antimicrobial 

activity due to compounds such as azadirachtin and 

nimbidin. These phytoconstituents inhibit the 

growth of fungi and bacteria responsible for 

dandruff and scalp infections. By controlling 

microbial colonization and reducing inflammation, 
neem helps restore scalp balance and indirectly 

reduces hair fall associated with infection-related 

irritation. 

5.Fenugreek (Trigonella foenum-graecum) 

Mechanism of Action: 

Fenugreek seeds are rich in proteins, lecithin, and 

nicotinic acid. Proteins strengthen the hair shaft, 

reducing breakage. Lecithin acts as a natural 

emollient that improves moisture retention in the 

scalp. The presence of phytoestrogenic compounds 

may help modulate hormonal factors contributing to 
hair thinning. Its soothing properties help reduce 

dryness and scalp irritation. 

6.Brahmi (Bacopa monnieri) 

Mechanism of Action: 

Brahmi contains saponins and alkaloids that may 

improve scalp microcirculation. Enhanced blood 

flow ensures better delivery of oxygen and nutrients 

to hair follicles. Brahmi also possesses adaptogenic 

properties that may help reduce stress-induced hair 

fall by modulating stress-related biochemical 

pathways. 

7.Aloe Vera (Aloe barbadensis Miller) 
Mechanism of Action: 

Aloe vera gel contains enzymes, vitamins, and 

polysaccharides that help maintain scalp hydration. 

Its proteolytic enzymes may assist in removing dead 

skin cells, thereby keeping hair follicles unclogged. 

Aloe vera also exhibits anti-inflammatory and 

soothing effects, reducing scalp irritation and 

supporting a healthy environment for hair growth. 

8.Coconut Oil (Cocos nucifera) – Base Oil 

Mechanism of Action: 

Coconut oil contains medium-chain fatty acids, 
particularly lauric acid, which has a high affinity for 

hair proteins. This enables deep penetration into the 

hair shaft, reducing protein loss during washing and 

environmental exposure. It forms a protective lipid 

layer over hair strands, minimizing structural 

damage and enhancing shine. 

9.Castor Oil (Ricinus communis) – Base Oil 

Mechanism of Action: 
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Castor oil is rich in ricinoleic acid, which exhibits 

moisturizing and mild anti-inflammatory properties. 

Its viscous nature helps form a protective coating 

over hair fibers, reducing moisture loss. Improved 

scalp hydration supports healthy follicular activity. 
10.Sesame Oil (Sesamum indicum) – Base Oil 

Mechanism of Action: 

Sesame oil contains antioxidants such as sesamol 

and sesamin that protect the formulation from 

oxidative degradation. These antioxidants may also 

shield scalp tissues from environmental stress. Its 

emollient properties improve scalp softness and 

flexibility. 

13.Synergistic Mechanism in Polyherbal Hair 

Oil: 

The therapeutic effectiveness of polyherbal hair oil 

lies in the combined and complementary 
mechanisms of its ingredients: 

Antioxidants protect hair follicles from oxidative 

damage. 

Antimicrobial agents control dandruff-causing 

microorganisms. 

Anti-inflammatory compounds reduce scalp 

irritation. 

Nutrient-rich components strengthen hair shaft and 

roots. 

Penetrating base oils enhance delivery of active 

phytoconstituents. 
This multi-targeted approach ensures 

comprehensive scalp therapy and improved hair 

health compared to single-herb formulations. 

14.Evaluation of Polyherbal Hair Oil 

Formulations: 

Evaluation of polyherbal hair oil formulations is a 

critical step in ensuring product quality, safety, 

stability, and therapeutic effectiveness. Since these 

preparations contain multiple plant-derived 

constituents dispersed in a lipid base, systematic 

assessment is required to maintain batch-to-batch 

consistency and regulatory compliance. The 
evaluation process typically includes organoleptic, 

physicochemical, phytochemical, microbiological, 

stability, and biological parameters. 

1. Organoleptic Evaluation 

Organoleptic assessment involves sensory 

examination of the formulation. Although simple, 

this evaluation provides preliminary information 

about product acceptability and uniformity. 

Parameters commonly observed include: 

Color: Indicates proper extraction and absence of 

degradation. 
Odor: Reflects freshness and absence of rancidity. 

Clarity: Determines presence of suspended particles 

or turbidity. 

Texture and homogeneity: Ensures uniform 

dispersion of herbal constituents. 

Any noticeable change in these properties during 

storage may indicate instability. 

2. Physicochemical Evaluation 

Physicochemical analysis ensures structural 

integrity and stability of the formulation. 

2.1 Viscosity 

Viscosity is measured using a viscometer to 

determine flow characteristics. Appropriate 
viscosity ensures ease of application, good 

spreadability, and consumer acceptability. 

2.2 Specific Gravity 

Specific gravity helps confirm density and 

uniformity between batches. Significant variation 

may indicate formulation inconsistency. 

2.3 Refractive Index 

This parameter assesses purity and uniform 

composition of the oil phase. 

2.4 Acid Value 

The acid value indicates the amount of free fatty 

acids present in the oil. An increased value may 
suggest hydrolytic rancidity or degradation. 

2.5 Saponification Value 

Saponification value provides information about the 

average molecular weight of fatty acids in the oil 

base, ensuring quality control. 

2.6 Peroxide Value 

Peroxide value measures the extent of oxidative 

deterioration. Elevated levels indicate oxidative 

instability and reduced shelf life. 

3. Phytochemical Evaluation 

Preliminary phytochemical screening confirms the 
presence of bioactive compounds such as: 

Flavonoids 

Alkaloids 

Tannins 

Saponins 

Glycosides 

These constituents contribute to antioxidant, 

antimicrobial, anti-inflammatory, and hair growth–

promoting activities. Qualitative and, where 

possible, quantitative analysis supports 

standardization of herbal components. 

4. Microbial Evaluation 

Although oil-based systems are less prone to 

microbial contamination compared to aqueous 

formulations, microbial limit testing remains 

essential. The formulation is evaluated for total 

microbial count and absence of pathogenic 

organisms. This step ensures consumer safety and 

compliance with cosmetic standards. 

5. Skin Irritation and Sensitivity Testing 

Safety assessment includes patch testing on suitable 

models or human volunteers under controlled 

conditions. The test identifies potential irritant or 
allergic reactions. Herbal formulations, despite 

being natural, may cause sensitivity in some 

individuals; therefore, dermatological evaluation is 

necessary. 

6. Stability Studies 

Stability testing determines the shelf life and 

appropriate storage conditions of the formulation. 

Studies are conducted under controlled 

environmental conditions to monitor changes in 
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physical and chemical properties over time. 

Guidelines provided by the International Council for 

Harmonisation of Technical Requirements for 

Pharmaceuticals for Human Use are often 

considered when designing stability protocols. 
Parameters monitored during stability studies 

include: 

Change in color or odor 

Variation in viscosity 

Development of rancidity 

Phase separation 

Alteration in peroxide or acid values 

Accelerated stability testing helps predict long-term 

storage behavior. 

7. Biological Evaluation 

Biological studies provide scientific evidence for 

hair growth–promoting activity. Experimental 
models may be used to assess: 

Hair growth initiation time 

Increase in hair length 

Follicular density 

Anagen to telogen phase ratio 

Such studies support therapeutic claims and enhance 

the credibility of the formulation. 

8. Spreadability and Washability Tests 

Spreadability measures how easily the oil distributes 

over the scalp surface. Washability determines ease 

of removal during cleansing. These parameters 
influence consumer satisfaction and practical 

usability. 
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