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Abstract

Background: Dandruff is a common scalp disorder caused by fungi of the genus Malassezia. Many anti-dandruff medications
comprise keratinolytic agents and antimicrobial agents. Thus the main objective of this study aims to utilize different medicinal
plant extracts to develop polyherbal shampoo by assessing physiochemical functions and antifungal property that emphasizes
safety, and efficacy, eliminating unfavourable synthetic ingredients, and substituting them with safe natural ingredients.

Materials and methods: The formulation of polyherbal shampoo using the extracts in different proportions was prepared.
Evaluation of organoleptic, physicochemical, and performance tests in terms of visual assessment, pH, assurance of solid
contents, dirt dispersion, conditioning performance, foam volume, and stability was performed. The minimum inhibitory
concentration for the Malassezia globosa was performed through the Agar Cup method at different concentrations to check
the efficiency of 5 different concentrations of polyherbal formulations, and two marketed shampoos.

Result: The created cleanser was clear and good appealing. The physicochemical and antifungal evaluation of the formulated
shampoo showed ideal results.

Conclusion: The present study in the field of cosmetics is a cost-effective approach to producing polyherbal shampoo which
has substantial antidandruff potential with fewer side effects. The research produced a good herbal shampoo which can be

added to the fleet of green cosmetics after clinical trials.
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Introduction

This world believes in the concept of green pharmacy or green cosmetics, hence there is a huge scope for shampoo
developed from natural origin. With the hastening pace of current life, the demand of operating pressure,
increasing artificial dandruff and worried, the problem of dandruff has become and has been only second to
alopecia and the second largest hair healthy problem that confuses the consumer.[1]Currently, shampoo is not
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used for cleansing dirt on the hair and scalp but also promotes hair growth and prevents hair loss. Shampoos are
mostly utilized as beautifying agents and are a viscous solution of detergents containing suitable additives
preservatives and active ingredients. [ 2]

In the present world, the common problem related to hair globally is dandruff which produces flakes on the scalp
skin and itching. Malassezia restricta and M. globosa are fungi that produce dandruff. Malassezia is a yeast that
causes skin and scalp infections and was formerly known as Pityrosporum-lipophilic yeast. Redness, flakes,
itching of the scalp, hair breakage, unexpected hair colour and skin discolouration are frequent symptoms.[3]
Fungistatic compounds in anti-dandruff shampoos are known to manage dandruff. There are several anti-dandruff
shampoos and scalp treatments on the market, all of which include ingredients that may cause negative effects.
Synthetic shampoos have greater adverse effects and leave room for issues like itching, irritation, hair loss, and
skin discolouration to reoccur.[4] Thus, herbal shampoo is used not only for cleansing the hair but also for
conditioning and smoothing, the hair surface, and fine health of the hair.[5]

The present research deals with the preparation and assessment of Poly-herbal anti-dandruff formulations
containing the goodness of Okra, Bhringraj, Ashwagandha, Marigold petal, Aloe vera gel, and Xanthan gum.

Materials and methods

A. Preparation of extract

Fresh plant materials as mentioned in table 1 were collected from the herbal garden of Adamas University,
Kolkata. The plant materials were extracted by decoction method using water as solvent separately. Excipients
and chemicals used in the formulation were of analytical grade.

Table 1: Ingredients used in the Polyherbal anti-dandruff shampoo

Common Name Botanical name Category

Okra Powder Abelmoschus esculentus Antidandruff activity and conditioning
agent [6]

Bhringaraj Powder Eclipta alba Antidandruff activity[7]

Ashwagandha WithaniaSomnifera Hair growth promoter

Marigold Petal Tagetes erecta Antidandruff activity[8]

Shikakai Acacia concinna Antidandruff activity [9]

Tea tree oil Melaleuca alternifolia Antibacterial and antifungal [10]

Aloe vera Aloe barbadensis miller Hydration and nourishment [11]

Xanthan Gum Xanthomonas campestris. Thickening agent [12]

Two marketed shampoos were used as standards for evaluating the antifungal activity as indicated in table 2.
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Table 2: List of marketed shampoos used as standards

Name of Anti-dandruff shampoo Active Ingredients Manufacturer

Head & Shoulders Zinc Pyrithione Procter & Gamble

Himalaya Herbals Anti-Dandruff Shampoo Tree Tea Qil Himalaya Herbals
Healthcare

B. Formulation of herbal shampoo:

The extracts were filtered using a muslin cloth separately. The filtrates were combined and incorporated with
excipients to prepare polyherbal shampoo according to the novel formula. Different concentrations of ingredients
were used for the preparation of five different formulas namely F1, F2, F3, F4, and F5 as shown in table 3.

Table 3: Formula of Polyherbal antidandruff shampoo.

Ingredients F1 F2 F3 F4 F5
Okra extract 40ml 45ml 50ml 55ml 60ml
Bhringraj extract 2.5ml 2.0ml 1.5ml 1.0ml 0.5ml
Aswagandha extract 50ml  5.0ml 5.0ml 5.0mi 5.0mi
Marigold extract 5.0ml 5.0ml 5.0ml 5.0ml 5.0ml
Shikakai extract 0.5ml 0.5ml 0.5ml 0.5ml 0.5ml
Aloe vera extract Iml Iml Iml 1ml 1ml
Xanthan Gum 2ml 2ml 2ml 2ml 2ml
Glycerin (ml) 5ml 5ml 5ml 5ml 5ml
Sodium Hydroxide To Toadjust To To adjust To adjust
adjust pH adjust  pH pH
pH pH
Water q.s q.s q.s q.s q.s
Rose oil g.s g.s g.s g.s g.s
Total 100ml 100 ml 100ml  100ml 100ml

C. Evaluation of formulated shampoo
Each prepared shampoo was evaluated for different parameters as stated below:
i) Physical Appearance/ Visual inspection:

The prepared herbal shampoos were evaluated by measuring the physical appearance such as colour, odour and
clarity. [13]

ii) Physicochemical evaluation:
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Physical and chemical evaluations of each formulated shampoo including determination of pH, solid content, and
dirt dispersion were performed. [14]

iii) pH determination:
The pH of 10% shampoo solutions in distilled water was determined at room temperature 25°C.[15]
iv) Percentage of solids:

4 grams of each shampoo were placed in a clean, dry evaporating dish and weighed. An evaporating dish on a hot
plate was used to evaporate the liquid portion of the shampoo. The dried solid contents were weighed. The
percentage of solid contents of each shampoo was then calculated using the following equation:

% of solid content = [(A — B)/4) x 100]

Where A was the total weight of the sample and evaporating dish after evaporation and B was the total weight
before evaporation. The experiment was carried out in triplicate.[16].

v) Foam productivity determination: For 2 minutes, 10 ml of each shampoo was swirled in a graduated cylinder
with a glass rod at a specific speed. The volume of foam created was immediately measured after shaking. The
amount of foam produced was recorded at every 1min interval for 5 mins. [17]

vi) Dirt Dispersion system:

Two drops of each shampoo were put into 5 big test tubes holding 10 ml of distilled water. 1 drop of Indian ink
was applied to each test tube and shaken 10 times. The amount of ink in the foam was evaluated to be none, light,
moderate, or excessive. A high concentration of shampoo suggested low quality. [18]

vii) Stability:

The stability studies were performed by storing at different temperature conditions like 40°C, 25°C & 37°C for 4
weeks. The stability and acceptability of organoleptic properties (odour and colour) of formulations during the
storage period of 2 months indicated that they are chemically and physically stable. [19]

viii) Anti-fungal Activity

The Agar Cup technique was used to test the antifungal activity of shampoos. Dixon's medium was used to produce
plates. This experiment relied on a two-day-old inoculation culture of Malassezia globosa in Dixon's broth. On
the Petri plates, 500 L of culture suspension were dispersed. Each plate had a 0.6 cm diameter well in which 100
L of 100% concentrations of several test shampoos and a standard were introduced using a micro-pipette.
Experiments were carried out in duplicate, with appropriate controls.[20]

b. Minimum Inhibitory Concentration (MIC)

The agar cup method was used to perform MIC in Dixon's agar plates. This study made use of a 24-hour active
culture of the test organisms. For inoculation, a culture of Malassezia globosain Dixon's broth was utilised and
incubated at 30°C for 24 hours. The above-mentioned process was followed. 2.5%, 5%, 10%, 15%, 20%, 25%,
50%, 75%, and 100% (v/v) concentrations were used to determine the MIC for a specific sample. Distilled sterile
water was used for the dilutions. Experiments were carried out in duplicate with appropriate controls.[21]

c. Zone of Inhibition (ZOl)

ZOI was performed on Dixon's plates using the agar cup technique. A sterilised glass spreader was used to
disseminate a 24-hour active culture across the surface of Dixon agar. All of the shampoos were dissolved in
distilled sterile water. The same approach as described above was performed to verify the zone of inhibition, and
the plates were incubated at 30 OC for 18 hours. The plates were examined after incubation. The inhibitory zone
was measured and recorded using a zone-measuring scale.[22]
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Results

The physical appearance shown in table 4 indicated appropriate shampoo formulations.

Table 4: Physical appearance of test formulations

Formula  Colour Transparency  Fragrance *pH  Solid Foam Dirt

. contents Dispersion
tion Type
F1 Light Semi- Characteristic 6.5 22.65% Dense  Light

yellowish  Transparent

F2 Light Semi- Characteristic 6.5 21.56% Dense  Light
yellowish  Transparent

F3 Light Semi- Characteristic 6.5 22.12% Dense  Light
yellowish  Transparent

F4 Light Semi- Characteristic 6.5 21.15% Dense  Light
yellowish  Transparent

F5 Light Semi- Characteristic 6.5 22.25% Dense  Light
yellowish  Transparent

*pH of the 10% solution

The physicochemical properties of the most stable formula i.e F4 have shown in table 5

Table 5: Physicochemical properties of F4 shampoo.

Days Temperature Appearance Odour Foamability pH  Dirt Dispersion
Initial  At4°C Brown colour Characteristic ~ Good 55  Light
days .
AtRT Good 5.0 Light
At 45°C Good 49 Light
After At4°C Brown colour Characteristic ~ Good 4.8  Light
30°C  AtRT Good 53 Light
At 45°C Good 5.1 Light
After At4°C Brown colour Characteristic Good 5.8  Light
60°C .
AtRT Good 54  Light
At 45°C Good 51 Light

RT: At room temperature

The foam Value of the prepared formulation of Shampoos shown in table 6 indicated that F4 is superior to other
shampoos.
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Table 6: Foam value of each shampoo

Time in minutes Foam Volume (ml)

FI F2 F3 F4 F5

1 min - 170 140 160 170
2min 168 178 139 178 177
3min 167 175 134 176 174
4min 165 178 135 178 174
5min 166 175 135 174 173

Broth microdilution method:

The MIC was done to see what percentage of different shampoo concentrations might suppress the growth of
Malassezia globosa. The results have been shown in figure 1 indicate test formulations particularly F4 have a
higher zone of inhibition among all formulations including both standards.

Figure 1: Effect of different concentrations of different samples of shampoos on Malassezia globosa and the
measurement of their zone size in diameter (in cm). Values are means SD (mm) from triplicate experiments.
P<0.5 & P<0.01
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Agar Cup Method:

The zone size of test formulations was compared with the standard shampoos as shown in figure 2. The
formulation labelled as F4 has shown a substantial inhibitory effect when compared with the standards.
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Figure 3: Zone size in diameter (in cm) for test and standard. VValues are means SD (mm) from triplicate
experiments. P<0.5 &P<0.01
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Discussion

The main aim behind this investigation was to develop stable and functionally effective shampoo by excluding
major synthetic additives through an approach of green chemistry. The disadvantage of synthetic products for hair
is damage to the hair cuticle leaving it brittle, dull and dry.[23]The appropriate physical appearance and
physicochemical properties of the test formulations indicated that the products are attractive, producing optimum
foam and carrying minimum dirt which is required for cleansing of the hair in accordance with the previous study.
[24] The zone of inhibition study with the test formulations for dandruff-producing bacteria has shown a
significant result when compared with the standard commercial products. [25]These aqueous preparations of the
polyherbal mixture have been able to produce a substantial zone of inhibition in Malassezia growth, suggesting
the possibility of using it as an anti-dandruff for the elimination of dandruff.

Conclusion

The present study in the field of cosmetics is a cost-effective approach to produce polyherbal shampoo which has
substantial antidandruff potential with fewer side effects. The research produced a good herbal shampoo which
can be added to the fleet of green cosmetics after clinical trials.
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