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Abstract
The current project is planned to compound and assess polyherbal cosmetic cream infused with ethanolic
extracts of roots of A. galanga, S. lappa, G. glabra, bark extracts of S. racemosa and resin of V. indica.
Various types of cream bases were prepared by altering the concentrations of stearic acid and cetyl alcohol
(F1 to F6). The prepared base was checked for its pH, spreadability and stability. The F2 base was found
to be more relevant for cream preparation. A. galanga rhizome extract, root extracts of S. lappa, G.
glabra, bark extract of S. racemosa and resin of V. indica of various concentrations were integrated into
the F2 base to prepare HF1, HF2 and HF3 skin whitening herbal cream.  Herbal-formulated creams
unveiled better appearance, spreadability, pH, homogeneity, consistency, removal ease, and phase
separations are not evident and are safe for the skin. Pretreatment with antioxidants can prevent the
oxidation of cellular contents that occurs after being exposed to UV radiation. In virtue of this, A.
galanga, S. lappa and V. indica do have the potential to be used in fairness preparations. Hence, there is
a great demand for herbal cream that can act as an antioxidant and can inhibit tyrosinase.
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1. Introduction

For millennia, the fundamental needs of primary healthcare have
been effectively addressed by traditional systems of medicine rooted
in the use of plants (Maroti et al., 2022; Manju and Pushpa, 2020).
Antioxidants derived from plants play a crucial role in alleviating
cellular oxidative stress and related health conditions even at low
concentrations (Jyothilekshmi et al., 2022; Duraisami et al., 2021).
Every individual has an intense desire to look beautiful and fair. This
is becoming more pronounced in more people with natural products
than their synthetic counterparts. The market potential for herbal
cosmetics in India is high and has going to expand by 20% every year
(Gana Kondepudi, 2018; Valarmathi et al., 2020). The synthetic
fairness creams available, possess many side effects ranging from
rashes to cancers. Hence, people developed an interest for safe and
effective alternatives; herbal creams are one of those alternatives.
Ayurveda, the traditional medicinal system of India paces a strong
emphasis on the idea of synergy or “samyoga” which is the
understanding of integrating various elements to optimize safety
and efficacy. An Ayurvedic treatise called the Sarangdhar samhitha
proposed the concept of polyherbalism to improve the effectivenesss
of treatment. Since the combination of several ingredients in these
traditional medicines makes them well suited for treating complicated
ailments and holds considerable potential for creating synergistic
effects; synergism plays a crucial role in the effectiveness of herbal
treatments and formulations (Pulok et al., 2018). Hence, polyherbal

formulations offer different actions or a more pounced action.
Therefore, polyherbal creams are of interest. The plant extracts
utilized in these creams must possess antibacterial, antioxidant,
tyrosinase inhibition, antiseptic and keratolytic (Gupta et al., 2015).

2. Materials and Methods

2.1 Materials

Based on proven tyrosinase inhibition activity and anti-inflammatory
activity, the following plants were selected for the formulation.
Rhizomes and roots of Alpinia galanga, Saussera lappa, Glycyrrhiza
glabra, bark of Symplocos racemosa and resin of Vateria indica. The
purpose of this study is to develop a polyherbal cream with potent
antioxidant activity.

2.1.1 A. galanga

Phytoconstituents: Phytochemical analysis of the roots of A. galanga
in petroleum ether extract divulges fatty acids, steroids and terpenoids.
Alkaloids and glycosides are found in chloroform extract, whereas
flavonoids and tannins are revealed in methanolic extract (Pal Jain et
al., 2012).

Pharmacological activities: This plant’s rhizomes are used
extensively in the treatment of gastrointestinal disorders, respiratory,
cardiovascular and skin disorders (Chopra et al., 1956). Rhizomes
are reported to possess antibacterial, antioxidant, immunostimulant,
antiprotozoal, antifungal and expectorant activities (Pal Jain et al.,
2012).

2.1.2 S. lappa

Phytoconstituents: Carbohydrates, saponins, alkaloids, flavonoids,
tannins and other phenolics are present in the root extracts of S.
lappa (Chandur et al., 2011).
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Pharmacological activities: Treatments for dysentery, ulcers,
stomachaches, quartan malaria, leprosy, typhoid fever, asthma, and
skin conditions all involve the usage of S. lappa roots. Additionally,
it is used as an anti-inflammatory, hepatoprotective, and anticancer
agent and also immunomodulant, hypolipidemic, hypoglycemic,
antimicrobial agent and CNS depressant (Pandey et al., 2007).

2.1.3 G. glabra

Phytoconstituents: The preliminary phytochemical screening of
the ethanolic extract of G. glabra root revealed the presence of
alkaloids, glycosides, carbohydrates, phenolic compounds, flavonoids,
proteins, saponins, lipids, tannins and steroids (Husain and Ahmad.,
2015; Bradley., 1992).

Pharmacological activities: The pharmacological screening of G.
glabra roots showed memory enhancement, antidepressant,
antimicrobial, anticancer, antioxidant, anti-inflammatory, protective,
antiulcer, antidiabetic, hypolipidemic and many other pharmacological
effects (Al-Snafi, 2018; Kriker et al., 2021).

2.1.4  S. racemosa

Phytoconstituents: The preliminary phytochemical tests indicated
the presence of phenols, flavonoids, saponins, tannins, glycosides
and steroids (Maitra and Satardekar, 2017).

Pharmacological activities: S. racemosa has antiulcer, anti-
inflammatory, antioxidant, anthelmintic, antibacterial, antiangiogenic,
anticancer and hepatoprotective activities (Nagur et al., 2014).

2.1.5 V. indica

Phytoconstituents: The resin is a mixture of many triterpene
hydrocarbons, ketones, alcohols and acids, along with small amounts
of sesquiterpenes. On distillation, the oleoresin gave an essential oil
(76%) that contains phenolic constituents and azulenes (Khare, 2007).

Pharmacological activities: Resin shows antirheumatic, antiseptic
and anti-inflammatory activities (Ambar et al., 2019).

2.1.6 Tyrosinase inhibitory activity

Several natural substances are known to inhibit tyrosinase such as
arbutin, catechins, hydroquinone and resveratrol (Bernard and
Berthone, 2000). However, the search for potent antityrosinase
substances is continued. Several benzaldehyde derivatives
demonstrated tyrosinase inhibitory potential, but most of them are

less potent and more toxic (Yi et al., 2010). Two compounds isolated
from the rhizomes of A. galanga significantly inhibited the
proliferation of melanoma cells (Lo et al., 2013). Most skin whitening
preparations are commonly infused with liquorice. In a study, clinical
trials were conducted on 100 females where 2.5% g of G. glabra
cream was applied for 4 weeks. The results indicated that the
symptoms of melasma were improved with G. glabra treatment
when compared to the placebo group without any side effects (Badria,
2015). S. lappa showed moderate tyrosinase inhibitory (Lee et al.,
1997), V. indica showed no tyrosinase inhibitory activities but their
excellent antioxidant activity indicates their potential use in future
skin whitening formulations (Katiyar et al., 2014; Siddiqui et al.,
2019).

All the plants were procured from local market, identified and
authenticated by Dr. S. B. Padal, Professor, Department of Botany,
Andhra University, Viskhapatnam. A voucher specimen was
deposited in the department herbarium (A. galanga: Voucher No-ag-
05-/R/19, S. lappa : Voucher No-sl-15-/R/19, G. glabra: Voucher No-
gg-09-/R/19).

2.2 Extracts preparation

The shade-dried and coarsely powdered 500 g of rhizomes of A.
galanga, and roots of S. lappa, G. glabra, the bark of S. racemosa
were defatted using petroleum ether and subjected to Soxhlet extractor
separately using ethyl alcohol. Then, under controlled temperature
and low pressure, the plant extracts were concentrated until dry; the
concentrates were then kept in the refrigerator till use.

2.3 Cream base preparation

The O/W (oil in water) emulsion’s base was made of cream. Cetyl
alcohol and almond oil were dissolved, and then heated to 75°C with
the emulsifier stearic acid (Part A). Triethanolamine, propylene glycol,
and glycerol were all dissolved in an aqueous portion (Part B) and
heated to 75°C together with the preservative (sodium benzoate).
After heating, the aqueous phase was gradually added to the oil
phase while being stirred constantly until emulsification was achieved
(Sahu et al., 2012; Matangi et al., 2014; Mishra et al., 2014; Aswal et
al., 2013; Gidwani et al., 2010; Sahu et al., 2011; Vinod et al., 2011;
Jagtap et al., 2009; Rajvanshi et al., 2011; Grimm., 1998; Forster et
al., 1995; Singh et al., 2011). The Cream base formula is given in
Table 1.

  Table 1: Composition of cream base

Ingredients Formula %W/W

F1 F2 F3 F4 F5 F6

Stearic acid 1 5 1 2 1 3 1 2 1 5 1 0

Cetyl alcohol 2 4 3 4 3 4

Almond oil 4 4 4 4 4 4

Sodium benzoate 0.04 0.04 0.04 0.04 0.04 0.04

Propylene glycol 4 5 4 4 5 5

Glycerol 3 3 3 3 3 3

Triethanolamine q.s q.s q.s q.s q.s q.s

Water q.s q.s q.s q.s q.s q.s

q.s.: Quantity sufficient.
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2.4 Cream formulation

After evaluating all the formulated bases, F2 was found to be
appropriate and was selected for cream preparation. All oil soluble
components like stearic acid, cetyl alcohol, almond oil were dissolved
at 75°C (Part A). The preservative (sodium benzoate) and
triethanolamine, propylene glycol, glycerol, all extracts were dissolved
in an aqueous part (Part B) at 75°C. By altering the concentrations of
various extracts, three formulations were prepared (HF1, HF2, and
HF3). Table 2 describes the composition of the formulated creams.

Table 2: Composition of cream

Ingredients Formula %W/W

HF1 HF2 HF3

A. galanga 0.20 0.30 0.20

S. lappa 0.25 0.20 0.30

G. glabra 0.50 0.30 0.75

S. racemosa 0.30 0.25 0.25

V. indica 0.30 0.20 0.25

Stearic acid 1 2 1 2 1 2

Cetyl alcohol 4 4 4

Almond oil 4 4 4

Sodium benzoate 0.04 0.04 0.04

Propylene glycol 5 5 5

Glycerol 3 3 3

Triethanolamine q.s q.s q.s

Water q.s q.s q.s

q.s.: Quantity sufficient.

2.4.1 Evaluation of cream

2.4.1.1 Specific cream properties

In this experiment, some specified cream properties are assessed as
follows:

i. 50 ml distilled water was taken and 0.5 g of cream was added
then the pH meter was calibrated against a standard buffer solution
and then pH was measured (Rajvanshi et al., 2012; Grimm,
1998).

ii. Brookfield viscometer was used to determine the viscosity of
the formulation at 60 rpm, employing spindle number 4.

iii. Homogeneity of the formulation was assessed by visual
inspection for appearance and affinity to touch.

iv. Colour, pearlescence and roughness of the cream played a role in
grading the appearance of the cream.

v. After applying a specific amount of cream, the after-feel effects,
including emollience, slipperiness, and the amount of residue
left, were evaluated (Jagtap et al., 2009).

vi. To assess the spreadability, wetness, and other characteristics
of a given volume of cream, human volunteers dorsal skin surfaces
were exposed.

vii. After applying a small amount of cream to the skin, the type of
smear or film that developed on it was examined.

viii.By washing the area where the cream had been administered
with tap water, the cream’s removal ease was evaluated.

2.4.1.2 Type of emulsion under dye test

The cream was mixed with the scarlet red dye. A drop of the cream
was placed on a microscopic slide, then a cover slip was placed on it
and it was observed microscopically. The cream is W/O type,  if the
dispersed globules are colorless and the ground red. If,  the
countermand happens then it is O/W type cream (Forster et al.,
1995).

2.4.1.3 Irritancy test

On the left hand’s dorsal side mark an area of 1cm2 and cream was
applied on that designated area and the time was noted. At regular
intervals of upto 24 h, irritancy, erythema, and edema were checked
and reported (Chandur et al., 2011).

2.4.1.4 Testing of accelerated stability

If, the prepared formulations were stable for 7 days at room
temperature, then accelerated stability can be tested for two stable
formulations. For 20 days 2nd and 3rd formulations kept at 40°C ±
1oC. On the 0th, 5th, 10th, 15th and 20th day, all the herbal formulations
kept at normal and accelerated temperature were observed for specific
parameters (Nagore et al., 2014; Aswal et al., 2013; Sahu et al., 2011;
Jagtap et al., 2009; Grimm, 1998; Siddqui et al., 2019; Lo et al.,
2013).

3. Results

3.1 Specific cream properties

The cream’s pH was discovered to be between 6-7, which is suitable
for the pH of the skin (Table 3).

Table 3: pH of cream

Formulation pH

HF1 6.0

HF2 7.0

HF3 6.2

The viscosity of the cream was spotted around 31360-36113
centipoise (cps). This indicated the spreadability of the cream with
little shear.  There was a uniform distribution of extracts in the base,
which was further established by touch and visual appearance (Table
4). There was no particular change in cream colour, even after keeping
the formulations for a longer period. Non greasy smear was formed
after the cream was applied on the skin and the feel was also good.
The applied cream can be easily removed by washing with tap water
(Table 4).
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Table 4: Accelerated stability testing

Days Temperatures Parameters

pH E1 E2 E3 E4 E5 E6

0 Room temp. 6.2 * * NCC * * EM NG ES

40 ± 1°C 5.9 * * NCC * * EM NG ES

5 Room temp. 6.21 * * NCC * * EM NG ES

40 ± 1°C 6.0 * * NCC * * EM NG ES

1 0 Room temp. 6.21 * * NCC * * EM NG ES

40 ± 1°C 5.9 * * NCC * * EM NG ES

1 5 Room temp. 6.2 * * NCC * * EM NG ES

40 ± 1°C 5.9 * * NCC * * EM NG ES

2 0 Room temp. 6.22 * * NCC * * EM NG ES

40 ± 1°C 6.0 * * NCC * * EM NG ES

2 5 Room temp. 6.23 * * NCC * * EM NG ES

40 ± 1°C 6.0 * * NCC * * EM NG ES

E1: Homogenity, E2: Appearance, E3: Spreadibility, E4: After feel, E5: Type of smear, E6: ease of removal. **:
Good, NCC: No Change in Colour, EM: Emollient, NG: Non-Greasy, ES-Easy.

3.2 Type of emulsion under dye test

All the formulations were O/W (oil in water type) emulsions, which
were confirmed by the dye test. The formulation HF3 is more stable
in O/W (oil in water type) emulsion.

3.3 Irritancy test

Prepared creams are safe to use on human skin as they show no signs
of irritation, swelling  or redness (Table 5).

Table 5: Adverse effects of formulations

Formulations Erythema Edema Irritation

HF1 None None None

HF2 None None None

HF3 None None None

4. Discussion

A. galanga, S. lappa, G. glabra, S. racemosa, and V. indica are known
to possess excellent antioxidant, anti-inflammatory effect and
antiseptic properties. G. glabra and S. lappa can also possess
tyrosinase inhibitory potential. All the selected plants have the
potential to be used in fairness preparations. A. galanga, S. racemosa
and V. indica have excellent antioxidant activity.  Several studies
indicated that antioxidants can prevent the oxidative damage that
occurs due to exposure to UV radiation. In virtue of this, A. galanga,
S. racemosa and V. indica do have the potential to be used in fairness
preparations. Hence, there is a great demand for herbal cream that
can act as an antioxidant and can inhibit tyrosinase. Therefore, in
this present study, we tried to formulate a polyherbal cream that can
inhibit tyrosinase and act as an antioxidant.

The formulated polyherbal cream can be customer compliant as it is
easily washed off with water since it was oil in water type emulsion.
Base (F3) was more stable as per our research. The formulations
made from this stable base were safe.

5. Conclusion

The present study revealed no change in the colour of the formulations
and all the formulations were stable. These formulations showed
constant pH, homogeneity, emollient and no greasy properties. From
the above results, it was confirmed that the formulated polyherbal
cream can be a safe, stable and effective skin whitening and antioxidant
cream. Further, study and standardization of the cream will make it
as a potent alternative to commercial polyherbal creams available in
the market.
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