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ABSTRACT 

The rising demand for natural, chemical-free products has driven the development of herbal hair dyes as an alternative to 

synthetic colorants. This study focused on the formulation and evaluation of an herbal hair dye, which aims to provide a 

natural black colour while promoting overall hair health. The primary ingredients include henna (50%), which imparts an 

orange-red colour, and indigo (30%), which helps achieve the desired black hue. Additionally, coffee (4%) and amla 

(4%) were incorporated to enhance colour depth and promote hair vitality. The formulation also includes supporting 

herbs such as (2%), Shi kanji (2%), coffee (2%), red sandalwood (2%), and hibiscus (2%) to improve the hair’s texture 

and prevent premature greying, hair fall, and dandruff.
[1] 

The herbal hair dye was evaluated on blonde hair to assess its 

colour outcome, longevity, and safety. The formulation effectively provided a natural black shade, closely resembling 

that of healthy natural hair. The therapeutic benefits observed included hair strengthening, improved texture, and a 

reduction in dandruff. The dye showed minimal irritation or allergic reactions, confirming its safety for use on sensitive 

skin types.
[2]

 Furthermore, the formulation demonstrated a protective effect against hair fall and premature greying, 

offering a dual-purpose solution for cosmetic and therapeutic needs.
[3]

 However, further studies are needed to assess the 

formulation’s effects on other hair colours and types, as well as its long-term use. A comprehensive analysis of the 

stability and scalability of the formulation is also recommended for commercial applications.
[4]

 This research contributes 

to the growing body of evidence supporting the effectiveness of herbal hair dyes in the cosmetic industry.  
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INTRODUCTION 

Hair dyeing has been a common practice for centuries, with the use of both natural and synthetic dyes. Traditionally, 

plant-based dyes have been utilized for their ability to colour hair
[9]

 naturally without the harmful side effects often 

associated with chemical dyes. Synthetic hair dyes, despite offering vibrant colours, have been linked to various health 

concerns, including scalp irritation, allergic reactions, and long-term damage due to the chemicals used, such as 

ammonia, hydrogen peroxide, and parabens. These health risks have led to a resurgence of interest in natural 

alternatives.
[10]

 

 

Henna (Lawsonia inermis), a well-known natural dye, has been used for centuries to impart a reddish-orange colour to 

hair and skin. However, henna alone is not sufficient to achieve darker shades, especially black. To address this 

limitation, indigo (Indigofera tinctoria) has been used in combination with henna to produce darker hues.
[12]

 

 

The blending of other herbs, such as amla, coffee, ,and hibiscus, has been explored to not only enhance color quality 

but also improve hair health by strengthening hair follicles, preventing premature greying, and combating dandruff.
[13] 

In addition to their colouring properties, these herbal ingredients offer various therapeutic benefits. Amla is known for 

its high vitamin C content, which helps prevent hair fall and promotes hair growth, while is reputed for its ability to 

improve scalp health
[14]

 are commonly used for cleaning the scalp and hair without stripping away natural oils, making 

them ideal for sensitive skin.
[15]

 

 

The purpose of this study is to formulate a natural, chemical-free herbal hair dye that provides a natural black colour 

while addressing hair health issues such as hair fall, greying, and scalp health. This formulation combines henna, 

indigo, coffee, amla,
[16]

 and other herbs to create a balanced product that offers both cosmetic and therapeutic benefits. 

The dye’s performance will be evaluated for its effectiveness in achieving the desired colour and its safety and efficacy 

on different hair types The plant henna has a natural coloring pigment used to dye skin, fingernails, hair, and textiles 

like leather, silk, and wool.
[18]

 It may also be used for impermanent body art. An active ingredient in henna plants 

identified as “lawsone” is an orange-reddish dye that attaches to the protein keratin of human skin to color it.
[19]

 Henna, 

scientifically identified as Lawsonia inermis, has long-established history of application owing to its natural dyeing 

properties. The chemical composition of henna comprises a cluster of organic compounds referred to as lawsone or 

hennotannic acid, which is accountable for the dyeing effect.
[20]

 The henna plants leaves are the main source of these 

chemical constituents. The process of dyeing hair with henna involves a chemical reaction between lawsone and hair 

proteins. Henna powder is typically mixed with a mildly acidic liquid like lemon juice or tea, to create a paste.
[27]

 

 

Natural hair dye gives our hair a natural black color without harming it. Even after repeated coloring our hair remains 

healthy as a result of this. Because traditional hair coloring procedures based on natural or synthetic colorants have 

limitations, this study aimed to develop a hair dye based on crude medicines with good coloring properties that is both 

safe and ready to use.
[29]

 

 

The mechanism by which henna stains hair distinguishes it from chemical hair dyes which penetrate color that 

gradually fades as the hair grows.
[30]

 It is important to note that the effectiveness and color outcome of henna can vary 

based on factors such as the quality of the henna powder, the natural color of the hair and individual differences in hair 

chemistry. 
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The henna shade ranges from intense crimson to pale orange varying according to the natural of the henna paste 

combination applied.
[34]

 

 

Native to Indonesia, this spice found its way into global trade and cultural practices, leaving an indelible mark on 

various cuisines, traditions, and even beauty rituals.
[37]

 The aromatic richness of clove, with its warm and spicy notes, 

has made it a staple in perfumery and aromatherapy. However, its application as a natural hair dye unveils a lesser-

explored facet of this versatile spice.
[39]

 

 

MATERIAL AND METHOD 

Materials 

S. no. Ingredient Quantity 

1 Henna 25gm 

2 Hibiscus 7gm 

3 Black cumin Black seed 2gm 

4 Guava 5gm 

5 Clove 2gm 

6 Tea 2gm 

7 Coffee 2gm 

8 Amla 5gm 

 

Formulation of herbal hair dye 

 METHODS 

 For the preparation of herbal hair dye we have selected different herbal ingredient such as Henna, Amla, Guava, Clove, 

Tea powder, Coffee, Kalonji, Hibiscus powder etc. 

1. This all ingredients were collected from the authorized stores of the local market in the powder form of dye.  

2.  The all the ingredients was weighed and passed through Sieve no. 24.  

3. Then all ingredients were mixed uniformly to prepare homogenous mixture of a powder form of dye.  

4. The homogenous mixture was weighed and packed in a plastic bag.  

 

EVALUATION OF THE HERBAL HAIR DYE 

A. Organoleptic evaluation of hair dye 

1. Color of formulation  

2. Odor of Formulation  

3. Appearance  

4. Texture 

 

B. Physio - chemical evaluation 

1. The physical and chemical features of the herbal hair dye were evaluated to determine the pH, its moisture content 

for the purpose of stability, compatibility and the amount of inorganic matter present in it. 

 

C. Phytochemical evaluation 

a) Molisch’s test 

Take 1 gm of sample in dry test tube  

Take 2 ml of distilled water in a sample  

Add 2 to 3 drops of Molisch’s reagent to solution 
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 Observe color change at junction of two layers 

 

b) Volatile oil test 

Sample + alcoholic solution of Sudan III  

Observe the color 

 

c) Mayer’s test (For alkaloid) 

Sample + Mayer’s reagent 

Observe the color  

 

D. Rheological evaluation 

Bulk Density: Weigh accurately 5gm of powdered dye and transfer in 100ml of measuring cylinder Carefully level the 

powder blend without compacting, and read the unsettled apparent value. 

Bulk density= Bulk mass/Bulk volume 

 

Tapped Density: Weigh accurately 5gm of powder dye and transfer in 100ml measuring cylinder. 

o Then precisely tap the chamber containing the example by raising the chamber and permitting it to drop under its 

own weight utilizing mechanical tapped thickness analyzer at ostensible pace of 300 drops each moment. 

o Tapped Density = Mass/Tapped volume  

 % Carr’s index  

(Tapped density- Bulk density)/ tapped density*100  

 Housner’s Ratio - 

Tapped density/Bulk density 

  

1. Organoleptic Evaluation 

Organoleptic aspects for a variety of sensory attributes, such as color, odor etc., were meticulously recorded. As shown 

in table the organoleptic and morphological characteristics of the raw medications and powders, such as color, texture, 

and appearance, were independently examined. 

  

S. No. Parameter Formulation A Formulation B 

1 Color Brownish green Brownish green 

2 Odor Characteristic Characteristic 

3 Texture Fine Fine 

4 Appearance Powder powder 

 

2. Phytochemical evaluation 

Phytochemical testing was done on the formulations of herbal hair dye in order to determine which phytoconstituents 

were present including sugars, lipids, carbohydrates, and alkaloids. Several phytoconstituents were detected in the 

aqueous extract of the resulting herbal hair dye using standard operating procedures and established methodologies. 

Table highlights the phytochemical screening outcomes. 
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Molisch’s test  

Materials required:- 

 Herbal hair dye formulations as a sample  

 Distilled water,  

 Alpha- naphthol,  

 Absolute ethanol, 

 Sulphuric acid  

 

 

  

S. No Parameter Formulation 

1.  Molisch’s test Carbohydrates were present 

2.  Mayer’s test Alkaloid was present  

3.  Volatile oil test  Volatile oil was present  

 

Rheological evaluation of herbal hair dye  

For the internal formulation, physical parameters including angle of repose, bulk or untapped density tapped density, 

tapped density, Housner’s Ratio and Carr’s index were measured and calculated. The formula for computing bulk 

density (D) is D=M/V, where M is the mass of the particles and V is the total volume, they fill. This is measured with a 

graduated cylinder .100 g of the weighted formulation were added to the cylinder using a funnel. Following the 

recording of the starting volume, the sample was extensively tapped. The bulk density value was obtained by 

comparing the starting volume with the volume identity after tapping. This value was then utilized to calculate the 

tapped density. The angle of repose measures the powder’s flow properties since it affects how cohesive the different 

particles are with one another. The fixed funnel cone method is utilized to determine the height (H) above the paper 

that is put on a level surface. The pack was slowly poured into the funnel until the peak formed. In this case, an is the 

angle of repose, and tan is equal to either H/R or are tan H/R. R stand for the radius of the conical heap. Housner’s ratio 

is connected to the powder flow and is influenced by the antiparticle friction. 

 

Housner’s ratio is calculated as D/D where D is the tapped density and D is the bulk density. Carr’s index is a measure 

of a powder’s compressibility. Table in presents results collected for the rheological assessment of herbal hair coloring. 

 

S. No Parameters Formulation 

1 Bulk density 0.5g/cm 

2 Tapped density 1.25g/cm 

3 Angle of repose 41.250 

4 %Carr’s index 60% 

5 Housner’s ratio 2.5 
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Stability testing of herbal hair dye 

The created formulation was subjected to a month’s worth of storage at various temperatures in order to verify its 

stability. The formulations of packed glass vials were examined for physical characteristics like smoothness, texture, 

odor, PH, and color as shown in table while being stored at room temperature 35C. 

 

S. No Parameters Room temperature 35 c 

1  Color  no change  no change  

2  Odor  no change  no change  

3  PH 6.5 6.7 

4  texture fine  fine 

5  smoothness smooth smooth 

 

 

Fig. 1: Blonde human hair. 

 

 

Fig. 2: Color of formulation B in blonde human hair. 

 

 

Fig. 3: Color of formulation A in blonde human hair. 

 

Procedure 

Weigh 5 g of potassium iodide (KL) and 1.358 g of mercuric chloride using a precise balance. Dissolve the weighted 

potassium iodide in 60 ml of distilled water in a clean container. Stir the solution in order to completely dissolve the 

KL. Add the mercuric chloride to the KL solution while stirring continuously. Continue stirring until the mercuric 

chloride is completely dissolved. Once the solution is homogeneous, take a small amount of finely powdered sample 
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and place it in a test tube. Add a few drops of Mayer’s reagent to the test tube using a dropper or pipette. Observe the 

color change in the test tube. The presence of alkaloids in the sample will result in the formation of a creamy precipitate 

or turbidity within a few minutes. Compare the test tube with a control tube containing distilled water and Mayer’s 

reagent. The control tube should remain clear, indicating the henna is reddish -orange while the color of indigo is blue -

black. The procedure herbal hair dye is made up entirely of beneficial natural components. Due to the ideal herbal 

combination in this composition .it is sample to store and stable at temperature 20 and 35c the formulation 2 shows 

better hair color than formulation 3 which also promotes hair growth, strength and decreases hair damage. When henna 

(25%) is mixed hibiscus (7%) clove (2%) along with amla( 5%) coffee (2%) tea (2%) ,kalonji (2%), guava (5%) the 

observed hair color become darker after washing . it is devoid of the harmful effects of ammonia -based chemical color 

because it is a formulation made from natural herbs. However, consistent use of it results in thick, silky, and beautifully 

colored hair. 

 

RESULTS 

Henna Mixture 

Likely to give a reddish-orange hue, with a shiny and conditioning effect. Some users may find it provides more vibrant 

colour on lighter hair and a more subdued tint on darker hair. 

 

Indigo Mixture 

If used alone, indigo gives a blue-black colour. If used with henna, it will likely produce darker brown to black shades. 

 

Formulation A and B 

The outcome will depend on what these formulations contain. For example, if Formulation A has a blend of Amla or 

Brahmi, it could make the hair stronger or provide a slightly darker tone. Formulation B could have added oils or 

extracts that enhance the colour’s vibrancy or conditioning properties. 

 

Post-Wash Colour 

After washing, you would likely observe a more natural, rich colour with herbal mixtures. The colour may take a day or 

two to fully develop and stabilize, especially with henna and indigo. This is typical because the dye gradually sets in 

over time. 

 

Hair Condition After Use 

Expect the hair to feel soft, conditioned, and possibly thicker, as many herbal ingredients like henna have natural 

moisturizing and strengthening properties. 

 

DISCUSSION 

Four different mixtures were prepared by taking 10 g of powder (henna, formulation A and B) and making a slurry of 

it. Keep that slurry for 24 hr. now take a blonde hair (figure 1) and apply paste on it. wash it after one hour. The 

observed colour of the hair.The formulation and evaluation of herbal hair dyes is a crucial process that combines both 

the artistry of hair coloring with the science of natural ingredients. Herbal hair dyes are increasingly popular due to 

their natural origin, lower toxicity, and benefits for hair health. In this discussion, we will explore the various aspects of 

formulating and evaluating these dyes, including their ingredients, application methods, and the outcomes of using 

herbal mixtures on hair. 
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CONCLUSION  

The formulation and evaluation of herbal hair dyes present a balanced combination of aesthetics, safety, and hair care. 

While the application process may take longer and the color development might not be as immediate as with chemical 

dyes, herbal hair dyes offer a natural, non-toxic alternative that conditions and strengthens the hair. The longevity of 

the color and the additional benefits of herbal ingredients, such as enhanced shine and nourishment, make herbal hair 

dyes a compelling choice for many individuals seeking a more natural hair care solution. However, the variations in 

results based on hair type, formulation ratios, and individual sensitivities highlight the importance of conducting 

thorough evaluations to optimize the formulation for desired outcomes. 

 

In this study the herbal hair dye pack was formulated evaluated and application on the blonde hair was carried out. The 

color obtained from the pack is close to natural hair black color. Also the flow property of formulation B is better than 

the first formulation A so it is easy to make a slurry and apply on hair . however further studies on the application of 

formulated hair dye packs on different human hair of different shades are required to determine its full range of 

potential advantages. 
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