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INTRODUCTION 

Hair on the scalp grows about 0.3 to 0.4 mm/day or 

about 6 inches per year. Unlike other mammals, human 

hair growth and shedding is random and not seasonal or 

cyclical.
[1]

 Hair is among the valuable parts of the body 

derived from endoderm of the skin is a protective 

appendage on the body. 70-100 hair loss a day is a very 

common, however dropping over 100 hairs a day lasting 

longer than a couple of weeks indicates a serious 

problem.
[2] 

 

Androgenetic alopecia occurs in both men and women 

and is characterized by the progressive loss of hair from 

the scalp in a defined pattern. Alopecia is the most 

common problem of modern societies, which create 

much economical and psychological effect, affecting 

about 70% males and 30% females.
[3] 

 

Herbal cosmetics are natural and are found to be safe to 

use as compared to chemical based cosmetics.
[4] 

 

A gel is a colloidal dispersion of particles in a liquid 

medium. The solid particles form a network throughout 

the liquid that swells and forms a jelly like mass. In a 

hair gel the product are mostly comprised to liquid and 

also has a thick consistency in the bottle and appears like 

solid when at rest. But should come out of the container 

or bottle easily and spread evenly on the hair. As the 

product is applied, it should be easily washable. Herbal 

cosmetics are formulated using different cosmetic 

ingredient to form the base in which one or more herbal 

ingredient are used to cure various skin ailments. Herbal 

cosmetics are the products in which herbs are used with 

crude or extract form.
[5] 

 

Guar gum has a high molecular weight polysaccharide 

obtained from Cyamopsis tetragonoloba seed 

endosperm. The biopolymer has structure of β-1,4 linked 

chain of mannose with α-1,6 linked galactose substituent 

at every second points. The ratio of galactose to mannose 

in guar gum varies from 1.8:1.0 to 2.0:1.0. Guar gum 

forms a good gel.
[6] 

 

In the present study, the Orpen gel was formulated by 

incorporating methanolic extract of Neem and Orange 

peel in Guar gum gel. 

 

MATERIAL AND METHODS 

HERBAL INGREDIENTS PROFILE 

GUAR GUM 

Botanical name: -Cyamopsis tetragonoloba 

Family: - Fabaceae 

Genus: -cyamopsis 
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ABSTRACT 

Hair style products are used to change the texture & or shape of hair, or to hold a hair style in place. Hair styling 

products have had a significant impact on the creation of various hairstyles & trends throughout history. A fatty 

substance known as hair gel used by ancient Egyptians to style hair & keep it in place. Scientists have contributed 

to the growth of hair gel, that it has become the cosmetic of no one but he who make the best of it. Hence in the 

present research work we have developed a Orpen hair gel formulation with Neem & orange peel extract 

incorporated in Guar gum (Natural gelling agent). Which is often used in Ayurvedic medicines & it stimulates hair 

follicles for growth. 

 

KEYWORDS: Orange peel, Neem, Orpen Hair gel, Formulation. 

 

SJIF Impact Factor 6.044 Research Article ejbps, 2021, Volume 8, Issue 11, 199-205. 

European Journal of Biomedical 
AND Pharmaceutical sciences 

 

http://www.ejbps.com 

 
 

 

ISSN 2349-8870 

Volume: 8 

Issue: 11 

199-205 

Year: 2021 



Ramakrishna et al.                                                        European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com      │     Vol 8, Issue 11, 2021.      │       ISO 9001:2015 Certified Journal          │ 

    

200 

Active constituents 

The water-soluble part of guar gum contains mainly of a 

high molecular weight hydrocolloidal polysaccharide, 

that is, galactomannan, which is commonly known as 

guaran. Guaran consists of linear chains of (1→4)—β—

D— mannopyranosyl units with α—D—

galactopyranosyl units attached by (1→6) linkages. 

However, the ratio of D— galactose to D—mannose is 1: 

2. The gum also contains about 5–7% of proteins.
[7]

 

 

Uses 
 Guar gum hydrates the hair by sealing in the 

moisture. 

 It acts as a conditioner and makes hair smooth and 

shiny. 

 It prevents breakage. 

 It reduces fizz in the hair, protects the hair strands 

from pollution and prevents static. 

 It reduces product buildup in the hair. 

 It makes hair more manageable as it performs the 

role of a detangling agent.
[8]

 

 

NEEM 

Botanical name: -Azadirachta indica 

Family: - Meliaceae 

Genus: -Azadirachta 

 

 
 

Active constituents 

The extracted chemical constituents of different parts of 

neem tree contained many biologically active 

compounds, including triterpenoids, alkaloids, phenolic 

compounds, flavonoids, carotenoids, ketones and steroid. 

The most biologically active compound is azadirachtin. 

This compound belongs to the C-seco limonoids which 

was classified as tetranortriterpenes. It is actually a 

mixture of seven isomeric compounds labelled as 

azadirachtin M and azadirachtin N, meliacin, 

azadirachtin, gedunin, nimbidin, nimbolides, nimbin, 

salanin and valassin. The four best limonoids compounds 

were included Azadirachtin, Salannin, Meliantriol, and 

Nimbin. Limonoids contain insecticidal and pesticidal 

activity (30) which lead to its role as an antifeedants, 

repellents, growth inhibitors, attractants, chemosterilants 

or as insecticides. NimbinSalanninSalannolSome of the 

limonoid compounds isolated from Azadirachta indica 

The phytochemistry.
[9] 

 

 

 

Uses 
 Neem conditions the scalp. 

 Neem promotes healthy hair growth. 

 Neem Minimize the greys. 

 Neem reduces the dandruff and treat head lice. 

 Neem has Anti-bacterial, Anti-fungal, Anti-

inflammatory activity. 

 Neem helps the hair follicle to become stronger.
[10]

 

 

ORANGE PEEL 

Botanical name: -Citrus sinesis (sweet orange) 

Citrus aurantium (bitter orange) 

Family: - Rutaceae 

Genus: -Citrus 

 
 

Active constituents 

Limanene (90%), citral (4%), vitamin C, pectin, 

Hesperidine, Aurantimarin Aurantimaric acid, octanal 

(39%), decanal (42%), monoterpene (91%) and contains 

no less than 2.5% volatile oil.
[11]

 

 

Uses 
Orange peel has surprisingly good effects on hair. 

Regular use of these peels will  makes hair softer and 

shinier. The peels can be used in following ways to 

ensure healthy and bouncy hair. 

 Hair Mask: Grind fresh orange peels and mix well 

with fresh yoghurt to make a fine paste. Gently 

massage the paste all over the scalp. Leave it for 10-

15 minutes and wash it off. It will remove dandruff 

from hair. 

 Hair Conditioner: Add orange peels to your 

shampoo and wash your hair with it. It will give you 

a nice and refreshing feel by adding good smell to 

your crowning glory. Such conditioner is also good 

for itchy scalp. 

 Hair Washing: Mix orange peel powder to 

homemade shikakai powder to wash your hair. Make 

sure that the orange peel powder is fine and never 

add too much of it.
[12]

 

 

METHOD OF PREPARATION 

Step-1: Preparation of neem and orange peel extract 

Weigh 20g of both Neem and Orange peel powder 

separately in two round bottom flasks, add 150ml 

methanol to each flask. Reflux for 150 minutes by 

maintaining the temperature of 50-60℃. Filter the filtrate 

and keep it aside. To the remaining residue again add 

100ml of methanol then Reflux for 2 hours by 

maintaining the temperature of 50-60℃. The obtained 1
st
 

https://www.sehat.com/home-remedies-for-long-and-thick-hair
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and 2
nd

 filtrates were combined and it was concentrated 

using Rotary evaporator. The Obtained crude extract was 

Collected & preserved in Air tight container. 

 

Step-2: Preparation of Orpen hair gel and 

incorporation of extracts 

INGREDIENTS QUANTITY 

Guar gum gel 10g 

KOH 1 drop 

Methyl paraben 200mg 

Neem extract 520mg 

Orange peel extract 650mg 

 

Procedure 

Take 2g of guar gum in a mortar and pestle, to this add 

85ml of distilled water with continuous stirring until it 

forms a gel like consistency. Then add 1 drop of KOH 

pellet solution (1g of pellet dissolved in 5ml ethanol) and 

200g of methyl paraben. Take 10g of above prepared 

guar gum gel, to this add 520mg of neem extract and 

650mg of orange peel extract. Then Stir in a vertical 

mixer for 20 mins at 400 rpm. 

 

Qualitative phytochemical investigation of Neem and 

orange peel extracts 
The extracts of neem and orange peel obtained were 

subsequently subjected to qualitative tests for detection 

of diverse plant constituents. 

 

Detection for carbohydrates 

Fehling’s test: Take 1ml of extract in a clean test tube. 

To that add 2ml of hydrochloric acid and heat. To the 

above solution add 1ml of sodium hydroxide. Add equal 

volume of Fehling’s A and B solution. Red color 

precipitate indicates the presence of reducing sugar. 

 

Molisch’s test: Take 2ml of extract solution in test tube. 

To that add 2 drops of Molisch’s reagent. Results in 

violet ring formation. 

 

Detection of Alkaloids 

Mayer’s test: Take 1ml of extract in a clean test tube. 

Add Mayer’s reagent. Cream foam formation indicates 

the presence of alkaloids. 

 

Dragendorff’s test: Take 1ml of extract in a clean test 

tube. Add Dragendorff’s reagent to it. Reddish-brown 

precipitate indicates the presence of alkaloids. 

 

Wagner’s test: Take 1ml of extract in a clean test tube. 

Add Wagner’s reagent to it. Red color precipitate 

indicates the presence of alkaloids. 

 

Hager’s test: Take 1ml of extract in a clean test tube. 

Add Hager’s reagent.  Yellow color precipitate indicates 

the presence of alkaloids. 

 

 

 

 

Detection of saponins 

Foam test: Take 1ml of extract in a clean test tube. Add 

1 to 2 ml of distilled water and shake well. Foam 

formation indicates the presence of saponins. 

 

Detection of Flavanoids 

Lead acetate test: Take 1ml of extract in a clean test 

tube. Add 1 to 2ml lead acetate solution to it. Formation 

of intense yellow color indicates the presence of 

flavanoids. 

 

Detection of Tannins: Take 1ml of extract in a clean 

test tube. To that add ferric chloride solution. Results in 

transient greenish to black colour. 

 

Detection of proteins 
Millon’s test: Take 1ml of extract in a clean test tube. 

To that add drops of Millon’s reagent. Results in reddish 

brown coloration or precipitate. 

 

Biuret test: Take 1ml of extract in a clean test tube.  To 

that add an equal volume of sodium hydroxide and 

copper sulphate solution. Sample turns to purple colour. 

 

EVALUATION OF ORPEN HAIR GEL 

FORMULATION 

1. Physical appearance 
The Orpen gel formulation was evaluated in terms of 

physical character like phase separation and change in 

color, odour and rheological parameters.
[13]

 

 

2. Homogeneity 
Developed Orpen gel was tested for homogeneity by 

visual inspection after the gel was set in the container. It 

was tested for appearance, presence of any aggregates 

and flocculates.
[13]

 

 

3. pH 
The pH of the Orpen gel formulation was determined by 

using digital pH meter. One gram of gel was taken and 

dissolved in 100 ml distilled water and measurement of 

pH was done in triplicate and average value was 

calculated.
[14] 

 

4. Washability 

The prepared Orpen hair gel formulation is applied on 

the skin and then ease and extent of washing with water 

is checked normally.
[15]

 

 

5. Extrudability 

The prepared Orpen hair gel formulation is filled into 

collapsible tubes. The tube is pressed to extrude the 

material and the Extrudability of the formulation was 

checked.
[15]

 

 

6. Spreadability 
The weighed quantity of gel (2g) was sandwiched 

between two glass slides. 500g of weight was placed on 

the slides. The weight was placed for specific period of 

time for 5 minutes. Then weight was removed and 
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diameter of the spread circle was measured at different 

points. Spreadability was calculated by using formula.
[16]

 

S=M.L/T 

Where, 

S= Spreadability, 

M= Weight placed on the slide, 

L=diameter of circle in cm, 

T=time in seconds. 

 

7. Skin irritation test 
Apply the Orpen hair gel formulation on the skin and 

observe for irritation, redness or rashes.
[14] 

 

8. Stability study 

Stability of a drug has been defined as the ability of a 

particular formulation, in a specific container, to remain 

within its physical, chemical, therapeutic and 

toxicological specifications. The purpose of stability 

testing is to provide evidence on how the quality of a 

drug substance or drug product varies with time under 

the influence of a variety of environmental factors such 

as humidity and light, and enables recommended storage 

conditions, re-test periods and shelf lives to be 

established. In the present work the formulation was 

stored at room temperature (25–30ºc)for 10 days and 

observed for any changes in their physical characteristics 

and evaluation parameters. 

 

9. IR Spectroscopy 

I.R spectra of Guar gum, Neem extract & orange peel 

extract were recorded by KBR disc method using FT-IR 

model instrument at RLJ Pharma solutions, Tumakuru. 

The spectra are shown in Graph 1,2 & 3. 

 

10. Anti-fungal activity 

The inhibition of fungal growth under standardized 

conditions may be utilized for demonstrating the 

therapeutic efficacy of antifungal drugs. The 

microbiological evaluation of Orpen gel was done using 

cup-plate method, which depends upon diffusion of the 

drug from the gel contained in the cup through a 

solidified agar layer in the Petri dish to an extent such 

growth of the added microorganism is prevented entirely 

in a zone around the cup. Wider zone of inhibition is an 

indication of better release of the drug from the base. 

 

Medium Used: Sabouraud dextrose broth. 

 

Test Organism: Candida albicans species. 

 

Table 2: Composition of Sabouraud Dextrose Broth 

Medium. 

Sl.No. Content Quality 

1 Glucose 2g 

2 Peptone 2g 

3 Agar 2g 

4 Water 100ml 

Dissolve the ingredients with heat and autoclave at 121℃ 

for 1hrs. 

 

Test Procedure: The antifungal studies were carried out 

to ascertain the biological activity of Orpen hair gel 

formulation prepared against fungi. This was determined 

by sabouraud dextrose diffusion test employing ―cup 

plate technique‖ using previously sterilized petri-dish. 

Solution of formulated gel and pure Fluconazole as a 

standard 1mg/ml was poured into cups bored of size 8 

mm in to wells of sabouraud dextrose plate previously 

seeded with test organism(Candida albicans). After 

allowing diffusion of solution for 1h, the plates were 

incubated at 27℃ for 24h. The zone of inhibition 

measured around each cup was compared with that of the 

standard. 

 

RESULT 

Qualitative phytochemical investigation of Neem and 

Orange peel extracts 

The results of the preliminary phytochemical 

investigation of methanolic extract of Neem and orange 

peel are shown below, 

 

Sl.no Plant constituents Test performed 
Result 

Neem Orange peel 

1 Test for carbohydrates 
Fehling’s test 

Molisch’s test 
- 

+ 

+ 

+ 

2 Test for alkaloids 

Mayer’s test 

Dragendorff’s test 

Wagner’s test 

Hager’s test 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

3 Test for saponins Foam test + + 

4 Test for flavanoids Lead acetate test + + 

5 Test for tannins Ferric chloride test + + 

6 Test for proteins 
Millon’s test 

Biurer test 
- 

- 

+ 

+ 

 

Extract –Methanolic extracts. 

“+” Sign shows the presence of phytochemical 

constituents. 

‖-―sign shows the absence of phytochemical constituents. 

Physico chemical Evaluation of formulated Orpen 

Hair Gel; 

The formulation showed good spreadability, acceptable 

physical appearance, homogeneity, and mainly pH and 
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the gel consistency also remained same from the first day 

formulation values. 

 

Reports of pH, viscosity, spreadability, physical 

appearance, homogeneity, Extrudability and skin 

irritation tests are given below. 

 

Sl. No Parameters Observation 

1 Colour Elegant green 

2 Odour Characteristic 

3 Consistency Semisolid 

4 pH 6.03 

5 Spreadability 16.85cm/sec 

6 Homogeneity Homogeneous, smooth and consistent 

7 Skin irritation test Non-irritant 

8 Washability Shows good washability 

 

Physical appearance 

As any other cosmetic products, the beauty of hair gels 

for consumers tends to be judged visually, thus having 

good physical appearance is important. The formulated 

Orpen gel was Elegant green in color. It has a good 

odour. The Orpen gel was free from foreign particles and 

was smooth. 

 

Homogeneity 

The prepared Orpen hair gel was Smooth, Homogeneous 

and no flocculates were found. 

 

pH 

The pH balance of products is important as it affects the 

skins and surfaces as they are being used. The pH of 

Orpen formulated gel was found to be 6.03. 

 

Washability 

The prepared Orpen herbal hair gel was applied then 

washed with water. After washing there was no trace of 

gel. 

 

 

 

Spreadability 

Spreadability plays an important role in consumer 

acceptability and help in uniform application. The 

spreadability of Orpen prepared gel was found to be 

16.85cm/sec. 

 

Skin Irritation 

The prepared Orpen herbal hair gel was applied on skin 

of hand and exposed to sunlight for 4-5 min. It was 

found skin compatible and non-irritant. 

 

Stability study 

The stability study was carried out for the prepared 

Orpen hair gel at standard room temperature of 25–30
0 

c 

for 10 days. Several parameters such as physical 

appearance, odour and color of the prepared gel were 

noticed. Significant changes in color and pH of hair gel 

was not observed in 10 days. 

 

IR Spectroscopy 

I.R spectra of Guar gum, Neem extract & orange peel 

extract were recorded by KBR disc method using FT-IR 

model instrument at RLJ Pharma solutions, Tumakuru. 

The spectra are shown in Graph 1,2 & 3. 

 

 
Graph 1: FTIR OF NEEM. 
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Graph 2: FTIR OF ORANGE PEEL. 

 

 
Graph 3: FTIR OF GUAR GUM. 

 

I.R Spectroscopy 

Graph 1: Neem extract 

Peak (Wave number) 

cm
-1

 
Molecular nature 

3273 Phenolic (OH Stretching) 

2931 C-H Stretching 

1603 Carbonyl Stretching 

1034 O-H Bending 

 

Graph 2:   orange peel extract. 

Peak (Wave number) 

cm
-1

 
Molecular nature 

3260 Phenolic (OH Stretching) 

2931 C-H Stretching 

1627 Carbonyl Stretching 

1047 O-H Bending 

 

Graph 3: Guar gum. 

Peak (Wave number) 

cm
-1

 
Molecular nature 

3268 Phenolic (OH Stretching) 

2916 C-H Stretching 

1633 Carbonyl Stretching 

1012 O-H Bending 

 

The above interpretation suggests that compounds are 

aromatic & phenolic in nature. 

 

Anti-fungal activity 

The prepared Orpen hair gel formulation showed good 

zone of inhibition compared to standard Fluconazole. 
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Methanolic solvents 
Zone of inhibition 

(mm) 

Hair Gel Sample 18 

Standard Fluconazole 19 

 

 
 

 
 

CONCLUSION 
Herbal hair gel is one of the most well recognized hair 

treatments. Hair gel not only moisturizes scalp but also 

reverses dry scalp & dry hair conditions. It provides 

numerous essential nutrients required to maintain normal 

function of Sebaceous glands & promotes natural hair 

growth. Hence with the huge scope of research in the 

present study  Guar gum is used as a natural gelling 

agent  & it is incorporated with Neem & orange peel 

extract for the preparation of Orpen hair gel. Hence from 

present investigation it was found that formulated Orpen 

hair gel has optimum standards & further standardization 

& biological screening establishes the efficacy of 

formulated Orpen hair gel. 
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