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Abstract: The basic aim of our study was to develop and evaluate the polyherbal soap by
using different extracts (extracts of neem leaves, papaya leaves, aloe leaves, turmeric and
tulsi leaves) having greater antioxidant and antimicrobial potential. Pre-eminently, basic
soap was prepared using Coconut oil and NaOH (lye) and the different extracts were
incorporated into the basic saponification reaction. The herbal formulation thus prepared
was then consigned for the evaluation testing for the analysis of pH, Moisture content,
foaming ability, foam retention time, saponification, Total Fatty Matter determination and
antimicrobial activity. The results demonstrated that pH 7.5 — 8, moisture contents 8.6%,
foam retention time 1.20 minutes, Saponification value was 210.375 mg/ml, 30% TFM
for polyherbal soap. Also the evaluation tests showed that the poly herbal soap has
satisfactory antimicrobial results as compared to standard antibiotic. Some human
infections which are majorly caused due to wounds, acne or blisters; these strains of
microorganisms are of greater benefit. Moreover, oils and extracts used are added to treat
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various skin infections and are perfect for daily usage.
Keywords: Polyherbal Soap, Evaluation, Saponification value, Antimicrobial potential.

INTRODUCTION

With the foregoing of time theses plant
extracts, seeds, leaves stem have gained an individual
importance or in combination in various fields of
pharmaceutical sciences and their constituents are being
evaluated for their therapeutic activity [1, 2]. Scientist
find a great use of these plant derived preparations in
the formulation of various ointments, soaps, creams,
gels etc. Moreover, the use of scientific chemicals may
lead to various health issues which have been overcome
by the use of products that are naturally obtained as
means of traditional medicines. These biologically
obtained pharmaceutical products are often referred to
as Natural or herbal Cosmetic product [3]. Therefore,
herbal plants are of great importance as they are more
safe and effective than chemically derived products [4].
As per WHO approximately 80% population of India
rely upon traditional systems of medicines like
ayurvedic, unani, siddha and tibbi for day today life
health problems [5].

Skin is the most exposed part which needs to
be protected from foreign pathogens, [6]. Therefore, a
better and a safer product is required for the
maintenance of hygiene and cleanliness with less of the
side effects such as rashes, redness, itching or any of the
kind. Herbal products are enriched with essential
nutrients and minerals which are useful to the human

Research studies on plant extracts and its antimicrobial properties have greatly
escalated in recent years due to fact that these plants have been used as a part of
traditional system since the time immemorial.

body and has minimum side effects. The diverse plant
kingdom contains various essential ingredients or
phytochemical constituents which not only impart
emollient action but also help in restoration, protection
and healing of the skin [7]. The ingredients used in the
cosmetic or herbal preparation impart antioxidant,
antibacterial, antifungal, scrubbing, antispasmodic
properties and also have high nutritional value [8].The
therapeutic activity is only dependent upon their
chemical constituents as plants are very complex in
nature. In addition, standardization of herbal drugs is
also an essential factor to prevent adulteration of herbal
drugs [9].

ADVANTAGES OF HERBAL PREPARATIONS
e  Safer usage

No relative side effects

Greater acceptability

Patient friendly

Better compatible [10]

Herbal ingredients have gained more
importance in cosmetic preparations rather than non-
herbal ingredients. The herbal ingredients used should
not alter the basic formulation properties. Effectiveness
formulation is based upon the type of ingredients used
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and its composition. The method of preparation for
cosmetic preparation which may be synthetic in origin
or the herbal formulation is almost same [11-14] One of
the effective formulations in the herbal products are the
polyherbal soaps. The objective of this research study is
to formulate a polyherbal soap consisting of various
plant extracts which impart various properties including
antioxidant, antibacterial and emollient action. On the
basis of traditional systems of formulations, a basic
herbal soap may contain roots Glycyrrhiza glabra (skin
lightening) or Neem leaves imparting toning, reduction
in acne properties. The object of this exercise is for the
addition of various plant extracts into one formulation
which can be used for various skin types and skin
problems [8].

Chemically a mixture of fatty acids is called a
soap which made by a process called saponification. It
is a process in which an oil (containing fatty acid) and
an alkaline substance is mixed together. It acts as an
anionic surfactant. The obtained soap is used for various
purposes in our daily life for cleaning and washing.
Soaps for medicinal use are ofa little variation from the
simple soap in which various ingredients of medicinal
use are incorporated into a basic soap. This simple
variation can be used to produce or formulate
substantial formulations having various biological
properties. Various other additives are added to soap
for imparting various properties to it [15-20]. The
additives added in the soap should impart good
characteristic, color and fragrance to the prepared soap.
Also, they should not affect the properties of the soap
too. The lathering and washing of the soap is committed
to various fatty acids such as stearic and palmitic acid
[21]. Natural foaming agents have replaced synthetic
agents such as Sodium lauryl sulphate. Synthetic
antibacterial have been replaced by natural ones. This
replacement hasled to decrease in associated side effects
of synthetic soaps [16, 22]. In an herbal soap all the
detergents which are being derived from petroleum is
replaced by fatty acids of fat and oil derived from
vegetables. In place of colors synthetically derived to
the natural color pigments such as turmeric (Curcuma
longa), curcumin etc [23-24]. Essential oils and plant
extracts are taken up in place of synthetic preservatives.
Olive oil, Neem oil, Coconut oil, Peppermint oil, lemon,
jasmine oil are few oils which are used in soaps of
medicinal use [22, 25, 26].

Neem whose botanical sources is Azadirachta
indicab elongs to family Meliaceae. Neem contains
fatty acids such as Myristic, stearic, palmitic, linoleic
and stearic acid which impart antiseptic activity and
also used in skin diseases. It also contains bitter
principle such as Nimbidin, Nimbin, Nimbidol which
also impart anti-inflammatory and antiseptic properties.
Also have great use in acne specially for oily pore skin.
Neem extracts provide great anti-bacterial properties. It
heals the cracks that are minute as it has deep
penetration into the skin [12]. The polysaccharides

contain in Neem reduces skin cancers and reduces
tumors [27] Also the inflammation and pain are
reducing by the phenolic constituents of Azadirachta
indica [28]. The polysaccharides present in neem
reduces skin cancers and reduces tumors [29].
Additionally, Neem contain an active constituent
Azadirachtin which is used a Feeding deterrent. It acts
by disrupting the metamorphosis of larvae of insect
[30].

Papaya obtained from carica papaya
belonging to family Caricaceae. It is best known and
most cultivated species Y. The leaves extract of Papaya
contains carpaine alkaloid which impart anti-
inflammatory and wound healing properties. It works as
dynamic antioxidant properties as they are rich in Vit E,
C and Vitamin A. It efficaciously used in treatment of
allergies as it contains an enzyme called papaintha. Due
to presence of enzyme papain it has effective skin
lightening properties as well provides skin exfoliation.
Also heals conditions such as acne. The leaf extracts
rich in alpha hydroxyl acids helps regeneration of skin
by breaking the chemical bonds between the dead skin
[32]

Aloe Vera with the botanical name Aloe
barbadensis; family liliaceae have been used widely in
various formulations in cosmetology. Aloe gel have
been frequently used in the cosmetics. It contains
polysaccharides derived by the mucilaginous layer. This
opt for better antiallergic and anti-inflammatory
properties. The fatty acids present such as cholesterol,
Beta sitosterol, lupeol have analgesic as well as
antiseptic properties in the herbal soap formulation.
Various enzyme being rich in the aloe vera gel such as
brady kinase reduces inflammation and used in the acne
treatment. Also, it reduces the exposure of skin to the
baneful UV and Gamma radiation. Addition to it the it
has been used as an effective moisturizer in many
cosmetic preparations too [33, 34].

MATERIALS AND METHODS
Material Collection

Ingredients were purchased from the local
market as shown in table 1. Fresh leaves of Neem,
Papaya and Aloe vera were collected from herbal
garden of Chitkara University, Rajpura, Patiala, Punjab,
India. Collected leaves were washed and cleaned with
water to remove foreign materials.

Preparation of Neem Extract

Azadirachta indica leaves were obtained from
Chitkara University, Rajpura, Punjab and were cleaned
thoroughly.  Aqueous extract of neem was prepared
by triturating the leaves.

Preparation of papaya extract
Papaya leaves were obtained from Chitkara
University, Rajpura. They were cleaned thoroughly
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with fresh water. Aqueous extract of carica papaya was

prepared by triturating the leaves in a motar pestle.

Table-1: Ingredients

Ingredients Part used Properties
Extract of neem Leaves Antibacterial
Extract of papaya | Leaves Antioxidant

Aloe Vera gel Whole part plant | Moisturizer
Lemon Juice Fruit Rich in Vitamin ¢

Preparation Method for Polyherbal soap

The reaction between an alkali (like Sodium
Hydroxide) and any neutral fatty acid is the basic
saponification reaction. In this reaction neutral fatty
acid used was coconut oil and alkali used is sodium
hydroxide (lye). Weighed 10 g of coconut oil in a
beaker. Weighed separately 4g of neem extract, 4g of
papaya extract, 4g of Tulsi extract and added lemon
juice in a beaker separately and mixed well. In another
beaker, prepared the basic saponification reaction by
adding 6g of NaOH in 10 ml of distilled water and 5 ml
of ethanol. Added the extract solution in the solution of
lye and mixed well with the help of magnetic stirrer.
This mixture of extract and lye was then poured over
coconut oil involving basic soap formation with
continuous stirring on a magnetic stirrer without heating
involving the cold process of soap formation. Cooled
down the mixture in a petri plate. In order to remove
any foreign impurities, the prepared soap was given a
salt washing by passing through 300 ml of saturated
solution of sodium chloride. Acid washing was also
given twice by %mL 0.1N dilute HCI. The soap was
then allowed to solidify and kept at room temperature.
The soap was then evaluated on various physical and
chemical parameters to check it efficacy, stability and
any changes in it characteristics [35-40].

EVALUATION PARAMETERS
Determination of color and clarity

The color clarity of the prepared soap was
check against a white back ground [8].

pH:

About 10g of the soap preparation was
weighed. It was then dissolved in 100ml of distilled
water in a volumetric flask. This is 10% soap solution.
pH of the formulation was determined by a pH paper as
well as pH meter to be accurate[8].

Foaming ability

About 1 g of the soap was dissolved in distilled
water in about 50ml taken in measuring cylinder of
100ml. It was then shaken for about 2 min and allowed
to stand still for 10 min. After 10 min measured the
foam height. Repeated the same for 3 times for mean
readings [21].

Foam Retention Time

25ml of 1% soap solution was taken into
measuring cylinder. It was then shaken 10 times. Then
recorded the foam at linterval for 5 minutes [21].

Determination of Moisture content

About 10g of the sample under study were
accurately weighed and transferred to a tarred china
dish of known weight and kept in hot air oven at 100 —
105°C for an hour. Then, the sample was weighed along
with china dish to deduct the actual weight of tarred
china dish. The weight of the content was noted to
calculate the percentage moisture content [44].

Moisture content = (Difference in weight/initial weight) x 100

Total Fatty Matter Determination:

In the presence of hot water, soap is reacted
with acid the total fatty mater is determined. 10g of the
soap was weighed and 150 ml of distilled water as
added and it was then heated. It was then dissolved in
15% of conc. Sulphuric acid (about 20ml) along with
heating. It was heated until a clear solution is obtained.
About 7g of beeswax was dissolved to obtain the
solidified fatty acids on the surface itself and for meant
to cool down [41]. Obtained cake was dried and
weighed and following calculations was carried out.

TEM = (A -X)/W x 100

A= weight of wax+ oil,
X= weight of wax,
W= weight of soap.

Saponification Value

Saponification Value Can be defined as no. of
potassium hydroxide which is required to saponify
fat/oil of 1g. Weighed about 2g of oil in a conical flask.
Added 0.5 M of potassium hydroxide to the above oil
and heated it for 55 degrees with continuous stirring on
a water bath. Temperature was increased into 100
degrees and boiled for about | hr. Performed titration
using phenolphthalein as an indicator and excess of
potassium hydroxide was measured [8]. Readings were
noted down saponification value is calculated by:

Saponification value= Avg Vol of KOH
*28.056/Weight of oil (g)
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Antibacterial Properties

Antibacterial property was evaluated for the
prepared soap by well diffusion method [39, 41].
Microorganism was used E. coli. About 1g of soap was
soap mixed in sterilized water. Different concentration
of the soap solutions were prepared (5, 10, 20, 50
mg/mL). The standard antibiotic ampicillin was taken to
compare antibiotic potential. The plates were incubated
for 24 hours at 37 °C and zone of inhibition was
calculated as shown in table 3.

Experimental study by In vivo efficacy

Six volunteer groups (n=6) were involved for
in vivo efficacy study of polyherbal hand soap
formulation. Volunteers with wounded or damaged skin
were excluded from study.

RESULTS AND DISCUSSION

The results of formulation number 6 as shown
in table 2, which demonstrated that pH 7.5 — 8, the pH
of testing of soap is necessary not only for the purpose
of improving soaps quality but to regulate the pH level
which shall not contribute to the hardness of skin.
According to NAFDAC regulatory requirements on
cosmetics, soaps and detergents high pH levels in the 9
to 11 range or low in the 3 to 5 level are considered

deleterious to the skin [42]. Moisture content was 8.6%,
foam retention time 1.20 minutes, Saponification value
was 210.375 mg/ml, TFM for polyherbal soap was
30%. TFM shows quantity of fatty material present in
the soap, i.e., it is shows quality of soap. If the TFM is
more, better the quality of the soap. TFM value is lower
due to presence of unreacted NaOH in the blend.
However, dry skin needs soap which is high in TFM
[43]. For antimicrobial potential plates were incubated
for 24 hours at 37 °C and zone of inhibition was
calculated as shown in table 3 and figure 1. The skin
carries large numbers flora of bacteria, mainly Gram-
positive picked up from the various objects with which
it comes in contact, of these natural flora,
Staphylococcus aureus is normally found on the hands,
face and in deep layers of the skin is possibly the most
commonly encountered and very undesirable.
Staphylococcus aureus is ubiquitous and are not easily
eliminated mainly in the deeper skin layers, sebaceous
gland, sweat gland, and the hair-follicles by routine
washing and scrubbing even with some antiseptic soap.
Thus, the effectiveness of the this herbal soap against
Staphylococcus aureus is very significant and could be
harnessed in the containment of the organism
implicated as the commonest etiologic agent of boils,
breast abscess, carbuncles, infantile-impetigo [44].

Table-2: Different formulations of Polyherbal Soap

Sr. No. | Ingredients F1 | F2 F3 F4 F5 F6 F7
1. Coconut oil 12g | 10g | 8g 10.5¢ | 11g 10g | 10g
2. PLE 59 | 5¢ 4q 4q 3.59 | 4g 4q
3. NLE 59 | 5¢ 39 4q 3.59 | 4g 4q
4, TLE 59 | 5¢ 39 4q 3.59 | 4g 4q
5. NaOH 6g | 559 |7 6.5 59 69 89
6. Ethanol 5ml | 6ml | 10ml | 7ml 8ml 5ml | 5ml
7. Distilled water | 5ml | 6ml | 8ml | 7ml 8.5ml | 10ml | 8ml

Papaya leaves extract (PLE), Neem leaves extract (NLE), Tulsi leaves extract (TLE)

Table-3: Antimicrobial property of herbal soap

Concentration E. coli

(mg/mL) Zone of Inhibition (mm)
5 NI

10 6.0

20 9.5

50 12.5

Positive Control (ug) 21.0

(Ampicillin)

Fig-1: Antimicrobial potential of Soap solution’s different concentrations on E coli
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CONCLUSION

Physicochemical parameters such as color,
odour, texture, pH, total fatty matter, moisture content,
hardness and foam test were evaluated; these
parameters will serve as standardization of the Herbal
Soap. The outcome of this study leads to the
formulation of a polyherbal extract soap which had
potent anti-fungal and antibacterial properties against
various bacteria anti-fungal infections. Also, this
formulation can be used in daily use without causing
any skin irritation Some human infections which are
majorly caused due to wounds, acne or blisters; these
strains of micro-organisms are of greater benefit.
Moreover, oils and extracts used are added to treat
various skin infections and are perfect for daily usage.
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