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 The present work was undertaken under the clean and green technology initiative to provide a 

natural, ecofriendly healthy shampoo formulation using the natural herbal ingredients. Hair 

care products like shampoo is one of the fastest growing industry but most of the commercial 

shampoo is formulated with the ingredients of synthetic components like sodium lauryl sul-

fates, paraben and silicone, these ingredients are attributed to skin irritation, regular use of 

these ingredients may even cause tumour therefore these ingredients are harmful to soil, 

aquatic life and also not environmental friendly. This study was carried out to formulate a nat-

ural shampoo by using Gymnocladus burmanicus, a natural detergent tree; this natural soap is 

used in hair wash and also as an anti dandruff among the tribal people of Arunachal Pradesh. 

Another tree called Dillenia indica is used as a hair conditioner in Arunachal Pradesh. For the 

first time, a natural shampoo is formulated by using ingredients of G. burmanicus and D. indica 

in this study. Hot extraction methods were used to extract the biological contents from the 

plant samples. Various shampoo evaluation parameters including detergency, odour, appear-

ance, colour, foam formation etc. was evaluated in the study as per standard protocols. The 

natural shampoo formulated was found to be light brown in colour, lemonic in aroma, medium 

bubble formation, very high in detergency capacity. The result of the formulated shampoo 

indicates a promising scope in the development of a new and better hair wash for the user as 

well as for the environmental safety. 
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INTRODUCTION 

 

Globally, demand for herbal and natural hair care products rock-

eted because consumers became aware of the possible harmful 

side effects of synthetic shampoos and prefer green and natural 

plant based cosmetics. Today products without chemicals are 

chosen by the modern consumer market because they under-

stand that the natural products made from herbal extracts, es-

sential oils and botanical proteins provide much better hair 

health benefits in the long term (Vairagade et al., 2025). The 

current cosmetic industry is introducing natural substances to 

hair products to offer soothing cleansing and nourishment with 

a minimal reaction (Cruz et al., 2016). Hair is one of the most 

symbolic parts of the human body, at all times and in all cultures. 

Beyond its aesthetic aspect, it carries a profound meaning, em-

bodying identity, culture, and beauty. The fascination with hair 

is particularly marked among women, with beauty rituals hand-

ed down from time immemorial testifying to its importance 

(Jihane et al., 2025). Hair care industry is one of the fastest 

growing industry, hair care industry is calculated at the global 

hair care market size was valued at USD 99.02 Billion in 2025. 

The industry is expected to grow at a CAGR of 4.20% during the 

forecast period of 2026-2035 to attain a valuation of USD 

149.42 Billion by 2035 and there is a growing preference for 

hair care products formulated with natural, organic, and non-

toxic ingredients (Expert Market Research, 2026). There is  

increasing need of natural hair care products research and for-

mulation. But most of the hair care products in the markets are 
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made up of synthetic and harmful chemical ingredients including 

high percentage of Sulfonates in shampoo. Shampoo is typically 

used to remove the unwanted build-up of sebum (natural oils) in 

the hair without stripping out so much as to make hair unman-

ageable. Shampoo is generally made by combining a surfactant, 

most often sodium lauryl sulfate or sodium laureth sulfate, with 

a co-surfactant, most often cocamidopropyl betaine in water. 

The sulfate ingredient acts as a surfactant, trapping oils and 

other contaminants, similarly to soap. But these ingredients may 

even cause tumour, skin irritation as well as harmful to environ-

ment including soil and aquatic life; The prolonged exposure on 

such detergents can be toxic not only on environment but also 

to the surfaces of human and metals. Traditional synthetic sur-

factants used in shampoos, such as sodium lauryl sulfate (SLS), 

raise significant environmental and dermatological concerns 

due to their poor biodegradability, high irritation potential, and 

petrochemical origin. While the role of surfactants in shampoos 

is well-established, their environmental drawbacks—especially 

in terms of Eco toxicity and persistent residues—necessitate a 

shift toward greener alternatives (Bezerra et al.,2023). Synthetic 

surfactants, while effective in cleaning, pose significant environ-

mental concerns due to their persistence, toxicity, and contribu-

tion to water pollution. Many conventional surfactants, such as 

sodium lauryl sulfate (SLS) and sodium laureth sulfate (SLES), 

are derived from petrochemicals, making them non-renewable 

and contributing to carbon emissions during production 

(Nagtode et al., 2023). There is, therefore, an unmet need in the 

art of shampoo formulation and composition that is user friend-

ly and ecofriendly. Biosurfactants is an alternative as it offers 

eco-friendly, skin-compatible alternatives that align with green 

chemistry principles and support sustainable personal care 

(Shaziya et al., 2025). Biosurfactants reduce surface tension and 

form micelles, allowing the removal of oil, dirt, and particulate 

matter from hair. It is effective in sebum removal (85–95 %) in 

shampoo matrices, comparable to SLS (Samadi et al., 2025). For-

tunately, Nature has endowed the earth with many natural re-

sources that can be used in the hair care products. Sapindus 

mukorossi, Yucca Schidigera, Quillaja saponaria, Saponaria offici-

nalis, Aloe ferox are some of the saponin containing natural 

plants; these natural sources of saponin have high potential in 

detergent products and related market. Saponins are natural 

compounds that act as natural detergent. Various workers have 

tried to work on the natural detergency and shampoo formula-

tion; fifty-nine plant species are reported to be used as a substi-

tute of soap in Southern African region (Mzimbaa et al., 2023). A 

natural hair shampoo by using the extracts of Acacia concinna, 

Sapindus mukorossi, Phyllanthus emblica, Ziziphusspina-christi and 

Citrus aurantifolia in different proportions having excellent con-

ditioning performance, at par with commercially available sham-

poo has been formulated (Al Badi & Khan, 2014). Ahair wash 

soap contained natural ingredients base soap was also formulat-

ed by using natural ingredients (Siddhartha et al., 2024); In a 

review on herbal detergency in which natural ingredients based 

soap is reported to be better for consumer as well as for market 

(Pradeep, 2023). Another formulation and evaluation of a poly-

herbal shampoo using plant-derived ingredients like Hibiscus, 

Neem, Henna, Amla, Shikakai, Ritha, and Aloe-Vera in which 

preparation involved creating a decoction and mixing the pow-

ders, after which the shampoo was assessed for organoleptic 

and physico-chemical properties; The resultant herbal shampoo 

not only cleanses but also conditions hair, promoting health and 

addressing issues like dandruff and lice while being safer and 

less allergenic compared to synthetic options (Gudisi, 2025). In 

the reviewed article of various herbal shampoos, it was found to 

be more demanding and safe with equal foaming and cleansing 

capacity (Riya et al.,2023). Another work on the formulation and 

evaluation of herbal shampoo containing Ficus religiosa leaves 

(Powder), Hibiscus Leaves (Powder), Reetha (Powder), Shikakai 

(Powder), Aloe Vera in which they reported the effectiveness 

and benefits of herbal shampoo (Sushil et al.,2024).  Many re-

searchers studied the effectiveness of natural and organic sham-

poos compared to traditional shampoos and reported the natu-

ral shampoo equally effective in cleansing hair and scalp (Abhay, 

2023). Sagar et al. (2023) also formulated and evaluated herbal 

shampoo from Murayya koengi and reported be effective and 

acceptable among the users.  Also, soap used in cleansing & lu-

bricating products using various natural detergents, they re-

ported to be better for users and well as for environment 

(Deepika & Deepanshu, 2014). Lakade et al. (2026) recently for-

mulated and evaluated herbal soap and Shampoo having antimi-

crobial property. Herbal shampoo bar as a sustainable alterna-

tive to synthetic hair cleanser has been reported to be a sustain-

able and alternative option over synthetic products (Harshitha, 

2025).  In an herbal shampoo formulation with natural ingredi-

ents including Sapindus mukorossi (Reetha), Emblica officinalis 

(Amla), Azadirachta indica (Neem), Aloe barbadensis (Aloe Vera), 

Murraya koenigii (Curry Leaves), Ocimum sanctum (Tulsi), 

Trigonellafoenum-graecum (Fenugreek), Linum usitatissimum 

(Flaxseed), and Hibiscus rosa-sinensis (Hibiscus) and found to be 

useful and effective (Shubhangi et al., 2025). A melt and pour 

herbal cleanser blending kapok gum, 20%, musk melon, 10% olive 

oil, 5%, argan oil, 3%, soap base, 90% was formulated and found 

to be very effective in hair cleansing (Chandira et al., 2022). Nat-

ural cleanser is clinically effective and less toxic and more biode-

gradable in aquatic organisms and human skin cells than syn-

thetic detergents (Takahide et al., 2025). Plant surfactants are 

more ecofriendly and should be a must ingredient in detergency 

formulation for a sustainable development in which various utili-

ty of plant surfactants is discussed (Káren et al., 2023). Formula-

tion of herbal soap and shampoo is reviewed to be and reported 

more sustainable and desirable (Nikita et al., 2025). 

The biosurfactants derived from plants are bestowed with many 

characteristic features such as natural abundance, renewability, 

sustainability, lower cost, superior stability, biocompatibility, 

biodegradability, low environmental and human toxicity when 

compared with synthetic surfactants (Aruna, 2023), in this work 

on the natural detergent plants from India, Sapindus sp. and Aca-

cia concinna is included. Besides all reviewed literature, no sham-

poo formulation work on G. burmanicus has been reported till 

date. G. burmanicus is natural detergent tree. The tribal people of 

https://en.wikipedia.org/wiki/Sodium_lauryl_sulfate
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https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/acacia
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Arunachal Pradesh use the pod of G. burmanicus as raw shampoo 

without any further process and formulation. Gymnocladus is a 

small genus of leguminous trees. G. burmanicus tree is known as 

Dikang or Dika in Arunachal Pradesh, India grows at altitudes 

from 350 m to 700m. G. burmanicus and extract has cleansing 

property and contains saponins; Saponins are anti-bacterial, and 

anti-fungal, among others, and it provides a less irritating alter-

native to non-natural chemical formulations. Saponins are natu-

ral surfactants and have a diverse range of properties, including 

foaming, cleaning and activities. Saponins are amphipathic gly-

cosides comprising one or more hydrophilic glycoside moieties 

combined with a lipophilic triterpene derivative. This present 

work is a natural shampoo formulation by using extract of G. 

burmanicus and Dillenia indica. This study aimed to provide a 

cleaning composition comprising of naturally occurring deter-

gent that is cost effective, safe to user, safe to environment and 

easy to manufacture and completely free of toxic substances. 

The aim of this study was to formulate an herbal shampoo which 

is at par with the synthetic shampoo available in the market. 

 

MATERIALS AND METHODS 

 

Collection of materials 

The study was carried out in the laboratory of the Department 

of Botany, Jawaharlal Nehru College, Pasighat Arunachal Pra-

desh. The pod of Gymnocladus burmanicus were collected from 

Ledum village of Arunachal Pradesh and the fruit of Dillenia indi-

ca were collected from Sille village of Arunachal Pradesh, Chem-

icals, glass ware and instruments from the Department of Bota-

ny, Jawaharlal Nehru College, Pasighat with the support from 

the Department of Biotechnology, Institutional Biotech Hub 

project implemented at the Department of Botany, Jawaharlal 

Nehru College, Pasighat were used in the studies.  

 

Preparation of G. burmanicus and D. indica extract 

The G. burmanicus and D. indica fruits were cleaned by using soft 

brush, then rubbed the pod with wet clothes and finally washed 

thoroughly in distilled water and chopped. The chopped materi-

als were allowed to dry under shade. G. burmanicus fruits and D. 

indica fruits were soaked in distilled water separately for twenty

-four hours in a ratio of 1:1 in 1litres capacity conical flask with 

cotton plug and filtered by using Whatmann filter paper no. 40, 

separately. The solutions obtained were evaporated in water 

bath till the slurry dark brown extracts were achieved, the G. 

burmanicus extract was marked as sample A and the D. indica 

extract was marked as sample B. These extracts were used in the 

shampoo formulation. 

 

Preparation of shampoo  

In a 20g Gymnocladus pod extract, 20g Dillenia fruit extract was 

added in a beaker then distilled water was added to make the 

final weight at 100g. These mixtures were stirred vigorously to 

get a solution.  Thereafter, in a separate vessel, 10g Xanthan 

gum was taken and the mixture solution of Gymnocladus, Dillenia 

and water was slowly added into the vessel containing Xanthan 

gum with vigorous stirring to obtain a gel product. It was further 

added with one drop of lemongrass oil, the pH of the solution 

was adjusted at 7.1 by adding 1% citric acid solution and bottled 

in 100 ml capacity container and used in the evaluation of the 

formulated shampoo. 

 

Evaluation of formulated shampoo 

To evaluate the quality of prepared formulations, sever-

al parameter tests were carried out as per the protocol given in 

Al badi & Khan (2014) and Ashok & Rakesh (2010) in addition to 

other protocol mentioned under related tests. 

 

Physical appearance/visual inspection 

The formulated shampoo was evaluated for the clarity, color, 

odor and foam producing ability (Aghel et al., 2007). 

 

Determination of pH 

The pH of shampoo was measured by using pH meter at room 

temperature (Tarun et al., 2014). 

 

Determination of % of solid contents 

6 grams of shampoo was taken in a clean and dry evaporating 

dish. The shampoo was evaporated on hot plate. The % of the 

solid contents of shampoo left after complete drying was calcu-

lated. 

 

Dirt dispersion test 

Fourdrops of shampoo were added to 20 mL of distilled water in 

a test tube. One drop of  ink was added to this shampoo and 

shaken ten times. The amount of ink in the foam was recorded; 

such as none, light, moderate or heavy (Ali & Kadhim, 2011).  

 

Foam test 

To evaluate foaming ability and foam stability, 20 mL of sham-

poo was taken in test tube and shaken 10 times. The volume of 

foam content after 1 min of shaking was recorded (Klein, 2004).  

 

Evaluation of conditioning performance 

Hair tress was collected from a local salon of Pasighat market. 

The tresses were soaked in the formulated shampoo. 5 g of a 

sample and 5 g of water was taken in a conical flask and hair 

tress were soaked for 2 min and then rinsed with water and 

dried at room temperature.  The conditioning performance of 

the shampoos i.e. smoothness and softness, was evaluated by a 

blind touch test, administered to ten blind folded student volun-

teers (Boonme et al., 2011). All the students were asked to touch 

and rate the four tresses for conditioning performance from 

score 1 to 4 (1 = poor; 2 = satisfactory; 3 = good; 4 = excellent). 

 

RESULTS AND DISCUSSION 

 

Formulation of herbal shampoo 

The herbal shampoo was formulated by using extracts of G.  

burmanicus, D. indica fruit in definite amount as shown in Table 1. 

G. burmanicus is a natural detergent and antidandruff plant that 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/citric-acid
https://www.sciencedirect.com/science/article/pii/S2314853514000663#bib3
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https://www.sciencedirect.com/science/article/pii/S2314853514000663#bib22
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/indian-ink
https://www.sciencedirect.com/science/article/pii/S2314853514000663#bib2
https://www.sciencedirect.com/science/article/pii/S2314853514000663#bib13
https://www.sciencedirect.com/science/article/pii/S2314853514000663#bib5
https://www.sciencedirect.com/science/article/pii/S2314853514000663#tbl1
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contain detergency saponin with foaming properties. D. indica is 

a hair conditioning agent that gives hair conditioning. A good 

shampoo must have adequate viscosity and Xanthan gum was 

used in this formulation to give pseduoplastic character (Al Badi 

& Khan, 2014). Citric acid was added to adjust the pH. Lemon 

grass oil was added to give lemonic aroma. Final formula of the 

prepared shampoo is presented in Table 1. 

 

Physical appearance/visual inspection 

A shampoo should have good appealing physical appearance to 

appear the user and marketable. The formulated shampoo as 

evaluated for physical characteristics such as color, odor and 

transparency (Table 2). The prepared shampoo was transparent, 

light brown and had lemonic aroma.  

 

pH 

Most shampoos are formulated to alkaline to minimize the dam-

age to hair. The slightly alkaline shampoo enhances the qualities 

of hair and maintains manageable hair (Al Badi & Khan, 2014). 

The pH of formulated shampoo was recorded at 7.1. 

 

Solid contents 

A good shampoo usually has some solid content at around 15%; 

it is easy to be applied and rinse the hair. The percent of solid 

content of the tested shampoo was found to be16% (Table 2). 

 

Foaming stability 

Foaming is one of the very important characters of a shampoo to 

the user. The foaming of the formulated shampoo was recorded 

to be medium, compact, uniform, dense and stable. 

 

Conditioning performance 

A high conditioning shampoo gives plus points to the user in 

addition to the ability to clean oil and dirt and makes better mar-

keting scope of a shampoo. The score of the conditioning perfor-

mance of the formulated shampoo was found to 2 out of 4. 

Manikar & Jolly (2001) reported the formulation of natural 

shampoo using the herbal ingredients. Also, Shubhangi et al. 

(2025) reported the formulation and proximate composition of 

natural shampoo using herbal ingredients. 

 

Conclusion 

 

The shampoo was formulated by using plant extract of G. bur-

manicus pod, which is traditionally used as hair wash andan anti-

dandruff haircare in Arunachal Pradesh. D. indica fruit is used as 

a hair conditioner among the local people of Arunachal Pradesh, 

the extract of D. indica was used to give a conditioning shampoo. 

All the ingredients used to formulate shampoo are safer 

than Sulfates, paraben and silicon that are frequently used in 

the synthetic shampoo in view of user as well as for the environ-

ment. Several parameters were followed to evaluate the physi-

cochemical properties of the formulated shampoo. The pre-

pared shampoo showed promising result to be studied further 

for commercialization in future with improvement for overall 

quality. This research enriches herbal shampoo studies and 

scope, emphasizing the necessity of the further studies of herbal 

shampoo in relation to the user and environmental friendly 

shampoo development. 
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Table 1. Ingredients used for the preparation of herbal  
shampoo. 

Ingredients Weight (g) 

G. burmanicus 20 

D. indica 20 

Xanthan 10 

Water 50 

Lemongrass oil One drop 

Citric acid Two drops 

Table 2. Physicochemical parameter of formulated herbal  
shampoo. 

Colour Light brown 

Transparency Clear 

Odor Lemon 

pH 7.1 

Solid content (%) 15 

Foam type small 

Detergency Good 

Conditioner Light dry 
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