
International Journal of Green Pharmacy • Oct-Dec 2018 (Suppl) • 12 (4) | S835

Preparation and evaluation of herbal hair 
growth promoting shampoo formulation 

containing Piper betle and Psidium 
guajava leaves extract

Neelam Joshi1, Kalpana Patidar2, Rakesh Solanki2, Vandana Mahawar1

1Research Scholar, Master of Pharmacy, Mandsaur University, Mandsaur, Madhya Pradesh, India, 2Department 
of Pharmaceutics, B. R. Nahata College of Pharmacy, Mandsaur, Madhya Pradesh, India

Abstract

Context: Antioxidants are helpful in increasing the blood circulation and thus help in hair growth as well as in the 
treatment of diseases. Alopecia is a dermatological disorder with psychosocial implications on patients with hair 
loss. The antioxidant property of plant and different herbs can be utilized in hair fall conditions or many diseases.  
Aim: The aim of this study is to develop an herbal hair growth promoting shampoo using Piper betle and Psidium 
guajava leaves extract due to their antioxidant property. Materials and Methods: Antioxidant activity of herbal 
shampoo formulation containing P. betle and P. guajava leaves extract was determined using 2, 2-diphenyl-1-
picrylhydrazyl (DPPH) method, 0.5 ml of each sample at various concentrations was added to 1.5 ml of DPPH 
(0.004%) solution and allowed to stand in the dark at room temperature for 20 min. The absorbance at 520 nm was 
recorded using UV spectroscopy which was compared with ascorbic acid taken as standard. Results: The results 
of the study demonstrated that formulation FC3 exhibited best antioxidant activity and formulation was stable for 
2 months. The formulation FC3 shows better pH, foamability, dirt dispersion, and wettability. Conclusion: The 
results of this study suggested that herbal shampoo formulation containing P. betle and P. guajava leaves extract 
is best for hair growth promoter and many problems related to hairs.
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INTRODUCTION

Hair

Hair is one of the vital parts of the body 
derived from ectoderm of the skin, is 
protective appendages on the body. 

They are also known as epidermal derivatives 
as they originate from the epidermis during 
embryological development.[1] Hair is a protein 
filament that grows from follicles found in the 
dermis.[2]

Hair Fall

Hair fall is the thinning of hair on the scalp. The 
medical term for hair fall is alopecia. Alopecia 
can be temporary or permanent.[3] Hair fall is 
one of the most common complaints among 
all patients.[4] Hair fall occurs due to following 
reasons such as physical stress, poor diet, 
especially less protein intake, excessive hair 

styling and coloring, taking excessive amounts of Vitamin A 
supplements, and Vitamin B deficiency.[5] There are various 
types of hair growth promoters which help in not only 
reducing the hair fall conditions but also promotes the new 
growth of hairs, for example, Emblica officinalis (amla), 
Bacopa monnieri (brahmi), Ocimum sanctum (tulsi), and 
Nerium oleander (kaner).[6]

Herbal Shampoo

Natural cosmetics are popular one all over the world as they 
convey the impression of having better purity, safety, and 
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efficacy.[7] Herbal shampoo is a cosmetic preparation which 
uses herbs from plants and it is meant for washing of hair and 
scalp just like a regular shampoo. Herbalists, today, believe 
in helping people intended for build their good health with 
the help of natural sources.[8]

Antioxidants

Antioxidants are the substances that are used in small 
concentration and thus inhibit the process of oxidation.[9] 
The physiological role of antioxidants is to prevent damage 
of cellular components arising as a consequence of chemical 
reactions involving free radicals.[10]

Role of Antioxidants in Hair

Antioxidants have been included in cosmetic formulations 
specially designed to reduce the adverse effects on hair 
fiber.[11] Antioxidants are extremely beneficial in the 
prevention of hair loss as well as stimulating new, healthy 
hair growth. Some of the most powerful ones are green tea, 
blueberries, and grape seed extract.[12]

Piper betle belongs to the family Piperaceae.[13] The betel 
plant is an evergreen and perennial creeper, with glossy 
heart-shaped leaves.[14] Betel leaves for hair loss are powerful 
because the content of polyphenols and flavonoids in betel 
leaf serves as an antioxidant and anti-inflammatory that can 
protect the hair from broken which is caused by inflammation 
of skin diseases and free radicals that cause hair loss on the 
head.[15]

Psidium guajava L. is a small medicinal tree that is inhabitant 
to South America. It is popularly known as guava (family: 
Myrtaceae).[16] Guava leaves strengthen the hair follicles, 
which promote thicker, stronger, shinier, and healthier hair 
growth.[17] Guava leaves contain Vitamin C, which helps 
boost collagen activity. This helps hair grow out faster and 
healthier. Both betel and guava leaves are best known for 
hair growth promotes and their formulation is not prepared 
at all. Hence, the aim of this research article was to formulate 
a herbal shampoo for hair growth promoter containing betel 
and guava leaves extract.[18]

MATERIALS AND METHODS

Collection of Plant Materials

Betel leaves were purchased from the local market of 
Ratlam and guava leaves were collected from local region 
and both leaves were authenticated by Dr. S. N. Mishra 
(Head AINP on M and AP) KNK College of Horticulture, 
Mandsaur, M.P.

Extraction Method

Extraction of betel leaves using distilled water as a 
Solvent

Betel leaves were extracted using water as a solvent. The 
extraction was carried out using heating mantle and beaker of 
1000 ml. Leaves were dried under shade and dried powder of 
leaves was used for extraction. About 30 g of powdered leaves 
were boiled with 900 ml of water at 50°C to avoid degradation 
of phytochemical for 9 h; extract was filtered through a muslin 
cloth and then dried by heating in water bath.[19]

Extraction of guava leaves using distilled water as 
a solvent

Guava leaves were extracted using water as a solvent. The 
extraction was carried out using heating mantle and beaker of 
1000 ml. Leaves were dried under shade and dried powder of 
leaves was used for extraction sample of 50 g guava leaves in 
1 L distilled water was boiled for 4 h at 100°C. The sample 
was then filtered using muslin cloth and dried by heating in 
water bath [Figure 1].[20,21]

Procedure of Herbal Shampoo

Mix water, oleic acid, and sodium lauryl sulfate and heat to 
60°C. Slowly add triethanolamine with continuous stirring. 
Add EDTA and methylparaben, after cooling to 35°C and 
finally add two drops of lavender oil for imparting fragrance 
in shampoo preparation [Table 1 and Figure 2].[22]

Antioxidant Activity of Formulated Shampoo 
Preparation

The antioxidant activity of the formulation was examined 
on the basis of the scavenging effect and hydrogen donating 

Figure 2: (a and b) Formulated herbal shampoo containing 
betel leaves and guava leaves extract

Figure 1: Extract of betel and guava leaves (a) Betel leaves 
extract, (b) Guava leaves extract

ba



Joshi, et al.: Preparation and evaluation of an herbal hair growth promoting shampoo

International Journal of Green Pharmacy • Oct-Dec 2018 (Suppl) • 12 (4) | S837

ability on the stable 2, 2-diphenyl-1-picrylhydrazyl (DPPH) 
free radical and the absorbance was taken at 520 nm using 
UV spectrophotometer.

Procedure of Sample Preparation

About 10 mg/ml of shampoo formulation were weighed and 
prepared a sample solution using ethanol as a solvent and then 
filtered it and volume was makeup up to 10 ml in volumetric 
flask. 0.5 ml of each sample at various concentrations was 
added to 1.5 ml DPPH (0.004%) solution and allowed 
to stand in the dark at room temperature for 20 min. The 
absorbance at 520 nm was recorded using UV spectroscopy 
and results are expressed in ascorbic acid equivalent/g dry 
weight of sample. The percentage of inhibition of DPPH 
free radical scavenging activity was calculated using the 
following equation:

%
( )

 inhibition
A DPPH A Sample

A DPPH
= ×

−
100

Where,
A DPPH = Absorbance of DPPH
A sample = Absorbance of sample (extract/ascorbic acid).

Preparation of Standard (Ascorbic Acid)

About 10 mg/ml of ascorbic acid was prepared in ethanol; 
then, 5 ml of sample were taken and volume was makeup up 
to 50 ml and different dilutions of different concentrations 
were prepared from this stock solution, that is, 20 μg/ml, 
40 μg/ml, 60 μg/ml, 80 μg/ml, and 100 μg/ml.[23,24]

Evaluation Parameters of Shampoo

Physical appearance

Formulation prepared was evaluated for the clarity, color, 
odor, and foam producing ability.

Determination of pH

The pH of 5% v/v shampoo solution in distilled water was 
measured using pH meter at room temperature or at 45°C 
temperature.[25]

Dirt dispersion

Two drops of shampoo were added in a large test tube contain 
10 ml of distilled water. One drop of India ink was added; the 
test tube was stoppered and shakes it 10 times. The amount 
of ink in the foam was estimated as none, light, moderate, or 
heavy.[26]

Foaming ability and foam stability

Cylinder shake method was used for determining foaming 
ability. 50 ml of the 1% shampoo solution was put into a 
100 ml graduated cylinder and covered the cylinder with 
hand and shaken for 10 times. The total volumes of the 
foam contents after 1 min shaking were recorded. The foam 
volume was calculated only. Immediately after shaking the 
volume of foam at 1 min intervals for 4 min was recorded.[27]

Stability study

The stability study was carried out for the prepared shampoo 
at standard room temperature of 25–45°C for 2 months.[28]

RESULTS AND DISCUSSION

Antioxidant Activity

Antioxidant activity of the shampoo formulation was 
determined using DPPH method. The percentage inhibition 
was calculated in herbal formulation which contains betel 
leaves and guava leaves extract in combination of different 
concentrations FC1 (1:3) that contains betel leaves:guava 
leaves), FC2 (2:2) (betel leaves:guava leaves), and FC3 (3:1) 
(betel leaves:guava leaves) formulations were showed 
66%, 72%, and 88% inhibition, respectively, as compared 
to ascorbic acid which was taken as standard of different 
concentrations (20 μg/ml, 40 μg/ml, 60 μg/ml, 80 μg/ml, 
and 100 μg/ml) that show 48%, 62%, 69%, 76%, and 79% 
inhibition. From this percentage inhibition, combination 
formulation of FC3 shows better inhibition [Graphs 1 and 2].

Table 1: Formulation of herbal shampoo in 
combination containing betel leaves and guava 

leaves extract
Ingredients FC1 FC2 FC3

Guava leaves extract (g) 3 2 1

Betel leaves extract (g) 1 2 3

Sodium lauryl sulfate (g) 8 8 8

Triethanolamine (ml) 3.5 3.5 3.5

Oleic acid (ml) 4 4 4

Methylparaben (g) 0.25 0.25 0.25

Lavender oil (Drops) 2ps 2 2

EDTA 0.15 0.15 0.15

Water Q.S. Q.S. Q.S.
Graph 1: 2, 2-diphenyl-1-picrylhydrazyl scavenging activity of 
shampoo formulation
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Evaluation Parameters of Herbal Shampoo

Physical properties

Physical properties of combination formulation FC3 are 
shown in Table 2.

Stability studies

All the physicochemical parameters were well maintained 
during the period of accelerated stability studies at 
temperatures 4°C in refrigerator and at 25°C and 45°C 
in incubator for 2 months. Formulation FC3 shows good 
stability in color, odor, foamability, and consistency until the 
end of accelerated study [Table 3].

CONCLUSION

At present, time herbal cosmetic has been marked up in 
personal care system and there is a great requirement for 
the herbal cosmetics in daily life. In this research article, 
formulate an herbal anti-hair fall and hair growth promoting 
shampoo containing betel leaves and guava leaves extract. 

Formulation was prepared containing betel leaves and guava 
leaves extract of different concentrations in combination 
and antioxidant activity was determined by taking ascorbic 
acid as standard. The percentage inhibition of a combination 
formulation FC3 shows 88% as compared to ascorbic acid 
which shows 79% inhibition of DPPH and formulation was 
evaluated for general parameters such as pH, dirt dispersions, 
and appearance and it was stable for 2 months and it is best 
for the hair fall conditions, alopecia, because betel leaves and 
guava leaves are best for reducing hair fall or hair growth 
promoter and show best antioxidant activity and their 
combination formulation is not available in the market at 
now. A need for this age is to prepare herbal cosmetics which 
will prove beneficial and has lesser side effects.
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