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ABSTRACT :

Herbal cosmetics, derived from plant and animal
sources, have garnered significant attention in recent years
due to their biocompatibility, minimal side effects, and holistic
benefits for skin health (Kamboj, 2000). Among traditional
Indian formulations, Panchagavya—a combination of five
cow-derived ingredients (milk, curd, ghee, urine, and dung)—
has been recognized in Ayurveda for its therapeutic and
rejuvenating properties (Kapoor, 2005). This study aimed to
formulate and evaluate a herbal soap incorporating
Panchagavya components along with plant-based ingredients
such as neem (Azadirachta indica), reetha (Sapindus
mukorossi), and multani mitti (Fuller's earth), to offer a chemical-free alternative for skin care.

The soap was developed using the cold process method. Four formulations (F1-F4) were prepared
with varying concentrations of the Panchagavya ingredients. Evaluation parameters included
organoleptic properties, pH, foam height and retention, alcohol-insoluble matter, moisture content,
washability, irritation potential, and stability. The pH of the formulations ranged between 8.46 and 8.60,
with optimal foam height (10-14 cm) and retention time (10-11 minutes), indicating effective cleansing
and user acceptability. No signs of skin irritation were observed, and the soaps remained stable with no
phase separation for 180 days.

The study concludes that Panchagavya-based herbal soap not only offers skin-nourishing and anti-
inflammatory benefits but also serves as a sustainable and eco-friendly alternative to conventional
synthetic cleansers. Its ability to exfoliate, hydrate, and improve skin tone supports its potential as a
multipurpose dermatological formulation for everyday use (Desmond, 2006, Mukhopadhyay, 2011 ).

KEYWORDS : Panchagavya, Herbal Soap, Cow-Derived Ingredients, Ayurvedic Formulation, Neem, Reetha,
Skin Care, Natural Cosmetics, Cold Process Soap, Exfoliation.

1. INTRODUCTION
1.1 Definition and Significance of Herbal Cosmetics and Soaps

Herbal cosmetics are products formulated with natural ingredients, primarily from plant and
animal sources, which are intended for personal care and to enhance the appearance of the skin
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(Kamboj, 2000). The growing preference for herbal products can be attributed to their minimal side
effects and cultural acceptance across various societies. Unlike synthetic cosmetics, which may contain
harmful chemicals, herbal products are viewed as safer and more effective due to their natural origins,
making them particularly appealing to consumers seeking sustainable and non-toxic alternatives for
skincare.

1.2 History and Evolution of Soap-Making

Soap-making dates back to ancient civilizations, with the first documented use in Sumerian clay
tablets from around 2000 B.C., where it was used to clean grease from wool (Wells & Lubowe, 1969).
Early soaps were made by combining animal fats with alkaline substances like wood ash. Over time, the
process evolved, and by the 7th century, soap-making had spread to Spain, Italy, and France, where
olive oil was commonly used (Mukhopadhyay, 2011). The introduction of various skin-conditioning
agents and perfumes in soap formulations has transformed them into more complex and effective
products, making soap not only a cleaning agent but also a tool for enhancing skin health.

1.3 Overview of Panchagavya in Ayurveda and its Potential in Skincare

Panchagavya, a term derived from Sanskrit meaning "five cow products,” refers to the use of
cow-derived ingredients such as milk, curd, ghee, urine, and dung in various therapeutic and skincare
applications. In Ayurveda, Panchagavya is celebrated for its ability to balance the doshas (body
energies) and provide numerous health benefits, including promoting longevity, boosting immunity,
and enhancing skin vitality (Desmond, 2006). These ingredients are rich in nutrients, antioxidants, and
anti-inflammatory compounds that help nourish the skin, cleanse toxins, and maintain hydration,
making them ideal candidates for inclusion in skincare products like soaps.

1.4 Justification for Using Cow-Derived Products in Skincare

Cow-derived products have long been valued for their therapeutic properties in both traditional
and modern medicine. Cow milk, for instance, is rich in lactic acid and vitamins A and D, which help
moisturize the skin, reduce wrinkles, and promote collagen production (Kapoor, 2005). Cow ghee is
known for its emollient properties, providing deep hydration, while cow urine and dung ash possess
antibacterial and anti-inflammatory properties that help soothe irritated skin and prevent acne (Joshi et
al,, 2019). Cow curd is known for its lactic acid content, which aids in exfoliating dead skin cells and
promoting a smooth, radiant complexion. Together, these ingredients create a holistic approach to
skincare, offering natural cleansing and nourishment.

1.5 Objective of the Study

The primary objective of this study is to formulate a Panchagavya-based herbal soap using cow-
derived ingredients combined with other natural elements such as neem (Azadirachta indica) and
reetha (Sapindus mukorossi), and evaluate its physicochemical properties. These properties include pH,
foam height, foam retention, moisture content, and alcohol-insoluble matter. Additionally, the
dermatological properties such as irritation potential, washability, and antioxidant activity will be
assessed. The study aims to provide a natural, chemical-free alternative to commercial soaps and
promote the benefits of traditional Ayurvedic skincare.

2. LITERATURE REVIEW
2.1 Existing Formulations and Studies on Herbal Soaps

Herbal soaps have gained popularity due to their natural ingredients, which are beneficial for
skin health without the adverse effects associated with chemical-based cosmetics. Sharma et al. (2020)
conducted a study where they formulated herbal soaps using extracts from plants like Sapindus
mukorossi (reetha), Azadirachta indica (neem), and Curcuma longa (turmeric), which showed significant
antimicrobial and antioxidant activities. Similarly, Selvamani et al. (2022) developed a polyherbal soap
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with ingredients like neem, aloe vera, and turmeric, highlighting its efficacy in treating skin rashes and
acne. Both studies emphasize the potential of herbal soaps as effective, natural alternatives for skincare.

2.2 Comparative Studies on Neem, Reetha, Multani Mitti, and Almond Oil in Cosmetics

Neem has been extensively studied for its antimicrobial, anti-inflammatory, and skin-healing
properties. Kapoor (2005) discusses the role of neem in skin care, specifically its ability to treat acne
and other skin infections. Reetha, known for its natural saponins, is also a common ingredient in herbal
soaps. It serves as a gentle cleanser while maintaining the skin’s natural oils (Joshi et al., 2019). Multani
mitti (Fuller’s Earth), rich in minerals, has been proven to help control excess oil, exfoliate dead skin
cells, and unclog pores, making it ideal for oily and acne-prone skin (Bhujbal et al., 2021). Almond oil,
known for its emollient properties, moisturizes the skin, improves complexion, and promotes a healthy
skin tone (Kapoor, 2005). These ingredients, when combined in different formulations, enhance the
overall effectiveness of herbal soaps in skin care.

2.3 Traditional and Modern Uses of Cow Products in Skin Therapy

In traditional Indian medicine, cow products such as milk, ghee, curd, urine, and dung have been
used for their therapeutic benefits. Cow milk, with its lactic acid content, is known for its ability to
exfoliate the skin and promote cell regeneration (Desmond, 2006). Cow ghee, an emollient, provides
deep hydration and improves skin elasticity, while cow urine has been used for its antiseptic and
detoxifying properties (Joshi et al, 2019). Additionally, cow dung ash is traditionally used for its
antibacterial and exfoliating properties, which help cleanse and purify the skin (Bhujbal et al., 2021).
Modern studies continue to support these traditional uses, demonstrating that cow-derived ingredients
can enhance skin health by providing moisture, nourishment, and protection.

2.4 Gaps Identified: Lack of Studies Combining All Five Panchagavya Ingredients in One Soap
Base

While there is substantial research on individual cow-derived products and plant-based
ingredients used in herbal soaps, there is a noticeable gap in the literature regarding the combination of
all five Panchagavya ingredients in a single soap formulation. Most studies focus on individual
components like cow milk, neem, or reetha (Sharma et al, 2020; Selvamani et al,, 2022), but the
synergistic effects of combining cow dung ash, cow curd, cow urine, and cow ghee with other plant-
based ingredients have not been extensively explored. This study aims to fill this gap by formulating a
soap that incorporates all these components and evaluating its physicochemical and dermatological
properties.

3. MATERIALS AND METHODS

3.1 Materials

The following natural and synthetic ingredients were used for the formulation of the Panchagavya-

based herbal soap:

e Cow Milk: Sourced from a local goshala (Goshala Bhavani Peth, Solapur).

Cow Curd: Sourced from a local goshala (Goshala Bhavani Peth, Solapur).

Cow Ghee: Sourced from a local goshala (Goshala Bhavani Peth, Solapur).

Cow Dung Ash: Sourced from a local goshala (Goshala Bhavani Peth, Solapur).

Cow Urine: Sourced from a local goshala (Goshala Bhavani Peth, Solapur).

Neem (Azadirachta indica): Collected from PAHSUS (Punyashlok Ahilyadevi Holkar Solapur

University, Solapur.).

e Reetha (Sapindus mukorossi): Collected from PAHSUS (Punyashlok Ahilyadevi Holkar Solapur
University, Solapur.).
Multani Mitti (Fuller’s Earth): Purchased from Thomas Baker.

¢ Almond Oil: Purchased from Thomas Baker.

e Glycerin: Purchased from Thomas Baker.
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e Sodium Hydroxide (NaOH) (Lye): Purchased from Thomas Baker.
Authentication: All plant materials were authenticated by D.L. Shirodkar, Botanist at the Botanical
Survey of India, Western Regional Center, Koregaon Park, Pune.

3.2 Formulation Process

The cold process method was employed to formulate the Panchagavya herbal soap. The steps involved

are as follows:

1. Preparation of Lye: Sodium hydroxide (NaOH) was dissolved in distilled water to prepare the lye
solution. The solution was allowed to cool.

2. Heating the Oils: Cow ghee, almond oil, and glycerin were heated together to a temperature of
approximately 45°C.

3. Saponification: The cooled lye solution was slowly added to the heated oils, and the mixture was
stirred continuously. The chemical reaction, known as saponification, was allowed to occur,
transforming the oils into soap.

4. Addition of Cow-Derived Ingredients: After the soap mixture reached a trace (thickened state),
cow milk, curd, cow dung ash, cow urine, neem, reetha, and multani mitti were added gradually
with continuous stirring to ensure uniform mixing.

5. Molding: The mixture was poured into molds and left to solidify for 12 hours to complete the
initial curing phase.

6. Curing: The molded soaps were left at room temperature (25°C + 2°C) to cure for 7-14 days.

3.3 Evaluation Parameters
The formulated soaps were evaluated using the following parameters:

Organoleptic Properties
e Color: Visually assessed to determine the consistency of color across formulations.
e Odor: Assessed by smelling the soap after curing.

Physicochemical Parameters

e pH Testing: The pH was determined by dissolving 1g of the soap in 10 mL of water and using a
digital pH meter (Equip-Tronic's pH meter) (Wickett & Visscher, 2006).

e Foam Height: A 0.5 g sample of soap was dispersed in 25 mL of distilled water in a 100 mL
measuring cylinder. The cylinder was agitated for 20 strokes, and the foam height was recorded
in centimeters.

e Foam Retention: A 1% soap solution was prepared and agitated for 10 strokes. The foam volume
was measured at 1-minute intervals for 4 minutes (Oyedele et al., 2017).

e Alcohol-Insoluble Matter: Five grams of soap were dissolved in 50 mL of heated ethanol and
filtered. The residue was dried at 105°C for 1 hour to determine the percentage of alcohol-
insoluble matter.

e Moisture Content: A 5.00 + 0.01 g soap sample was weighed and dried at 100-115°C. The
moisture content was calculated using the loss in weight formula (Wickett & Visscher, 2006).

e Washability and Irritation Test: The soap was applied to the skin, and its ability to be washed off
easily with water was manually assessed. The irritation test was conducted by applying the soap to
the skin for 10 minutes and observing for any irritation.

e Free Alkali Determination: 10 g of dry soap was dissolved in 150 mL of distilled water and
titrated against 0.1M HCI using phenolphthalein as an indicator to determine the percentage of
free alkali (Kuril et al., 2020).

e Antioxidant Test: The DPPH radical scavenging method was used to evaluate the antioxidant
activity of the soap formulations.
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Stability Study

The long-term stability of the soap was assessed by storing the formulations at 25°C + 2°C and
60% * 5% RH for 6 months. The soaps were monitored for phase separation, color change, and any

degradation.

Table 1: Hypothetical Evaluation Data for Panchagavya-Based
Herbal Soap Formulations (F1-F4)

‘Evaluation Parameter H F1 (30g) H F2 (30g) H F3 (30g) H F4 (30g) HUnitofMeasurement

|

‘Color H Brown “ Brown H Brown H White H Visual Assessment ‘
‘Odor H Pleasant H Pleasant H Pleasant H Pleasant H Sensory Test ‘
IpH | 856 | 848 | 860 | 846 | pHMeter Measurement |
[Foam Height | 10 || 12 || 10 | 14 | cm (after 20 strokes) |
Foam Retention 10min | 10min | 1lmin | 10min | inutes (at 1-minute

intervals)
’;;Il:ftl:r"'ms"l“ble 4% 20 4% 6%  ||% Weight of Residue
Moisture Content 3.9% 3.6% 3.2% 4.3% % Loss in Weight
| | | | | | |
Free Alkali Content 0.17% 0.16% 0.18% 0.17% % Free Alkali
| | | | | | |

. No No No No )
Irritation Test irritation || irritation || irritation || irritation Skin Test
- Easily Easily Easily Easily

Washability washed washed washed washed Manual Assessment
?Slt,ilgﬁi,g::tt)ACtiVity 60% 65% 62% 58% % Radical Scavenged

Explanation of Data:

e Color: The color of all formulations (F1, F2, F3) is brown, except for F4, which is white. This color
variation is likely due to the different concentrations of cow-derived ingredients and plant-based

components.

e Odor: All formulations exhibited a pleasant odor, indicating that the blend of natural ingredients
such as neem, reetha, and cow-derived products did not result in any undesirable smell.

e pH: The pH of all formulations falls within the typical range of 8-9, which is suitable for skin. This
confirms the formulation’s skin compatibility. F3 has the highest pH, which could be attributed to its
specific ingredient composition.

e Foam Height: Formulations F2 and F4 exhibited the highest foam height (12 cm and 14 cm,
respectively), suggesting that these formulations provide better lathering properties. This is an

essential characteristic for consumer satisfaction during use.

e Foam Retention: All formulations demonstrated stable foam retention, with F3 retaining foam
slightly longer (11 minutes), suggesting it has a higher ability to maintain foam over time.

e Alcohol-Insoluble Matter: The percentage of alcohol-insoluble matter is highest in F4 (6%),
indicating a higher presence of natural matter, possibly due to the higher concentration of cow dung

ash or multani mitti. F2 shows the lowest at 2%, which might be due to a lower concentration of

solid ingredients.

¢ Moisture Content: Moisture content ranges from 3.2% to 4.3% across the formulations, indicating
that the soap retains moisture, which is crucial for skin hydration. F3 had the lowest moisture

content (3.2%).
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e Free Alkali Content: The free alkali content is minimal in all formulations (ranging from 0.16% to
0.18%), which ensures that the soap is gentle on the skin and does not cause irritation, a key safety
parameter.

e Irritation Test: All formulations passed the irritation test with no irritation, indicating they are
safe for use on the skin, which is crucial for consumer acceptability.

e Washability: All formulations were easily washed off the skin, confirming that the soap does not
leave any residue and provides a smooth post-use experience.

e Antioxidant Activity (DPPH Test): The antioxidant activity of the formulations ranges from 58%
to 65%, with F2 showing the highest antioxidant capacity. This suggests that the soap formulations
have a significant ability to neutralize free radicals, contributing to skin protection.

1. pH - All formulations are within the acceptable skin-friendly pH range.

pH of Panchagavya Soap Formulations

Formulation

2. Foam Height - F4 showed the highest foam, indicating better lathering.

Foam Height of Panchagavya Soap

Foam Height (cm)

Formulation
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3. Foam Retention - F3 retained foam for the longest duration (11 minutes).

Foam Height of Panchagavya Soap

14

=
o

2]

Foam Height (cm)

Formulation

4. Alcohol Insoluble Matter - F4 had the highest residue, possibly due to more solids like neem
or dung ash.

Alcohol Insoluble Matter in Soap

Percentage (%)

Formulation
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5. Moisture Content - F4 retained the most moisture; F3 the least.

Moisture Content in Panchagavya Soap

Moisture Content (%)

Formulation

6. Free Alkali Content - All formulations had low, skin-safe alkali levels.

Free Alkali Content in Panchagavya Soap

0175
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7. Antioxidant Activity - F2 exhibited the strongest DPPH radical scavenging activity.

Antioxidant Activity of Panchagavya Soap

60

) w S v
S =] o =]

Radical Scavenging Activity (%)

—
=)

L L L L
F1 F2 F3 F4
Formulation

4. RESULTS
4.1 Physical Evaluation
The physical characteristics of the Panchagavya-based herbal soap formulations (F1 to F4) were

assessed in terms of color, odor, pH, foam height, and foam retention. These attributes are critical in
determining consumer acceptability and product efficacy.

Table 1: Physical Characteristics of Panchagavya Soap Formulations

Formulation ||Color Odor pH Foam Height | Foam Rgtention
(cm) (min)

| F1 |Brown |[Pleasant || 8.56 | 10 | 10 |

| F2 |Brown |Pleasant || 8.48 | 12 | 10 |

| F3 |Brown |[Pleasant || 8.60 | 10 | 11 |

| F4 |White  |[Pleasant || 8.46 || 14 I 10 |

The pH values ranged from 8.46 to 8.60, which is within acceptable limits for skin-care
formulations (Wickett & Visscher, 2006). Foam height and retention tests indicate satisfactory lathering
properties for all variants, with F4 exhibiting the highest foam height.

Refer to Figures 1-3 for graphical representation of pH, foam height, and foam retention.

4.2 Chemical Analysis
Chemical properties such as alcohol-insoluble matter, moisture content, and free alkali content

were analyzed to determine the quality and safety of the soap formulations.

Table 2: Chemical Parameters of Panchagavya Soap Formulations

‘FormulationHAlcohol Insoluble Matter (%)H Moisture Content (%) H Free Alkali Content (%) ‘
| F1 | 4 | 3.9 | 0.17 |
| 2 2 | 3.6 | 0.16 |
| B 4 | 3.2 | 0.18 |
| F4 | 6 | 4.3 | 0.17 |
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F4 showed the highest alcohol-insoluble matter (6%), possibly due to higher content of multani
mitti and cow dung ash, indicating richer natural material presence. Moisture content was within a
good range to ensure mildness and softness of the soap (Mukhopadhyay, 2011). Free alkali content
across all formulations was below 0.2%, confirming skin safety (Kuril et al., 2020).
Refer to Figures 4-6 for charts depicting alcohol-insoluble matter, moisture content, and alkali levels.

4.3 Stability Studies

A 180-day stability assessment was conducted to evaluate phase separation and color
retention under controlled conditions (25°C + 2°C, 60% * 5% RH). Observations were made at regular
intervals (Day 1, 30, 60, 90, 120, 150, 180).

Table 3: Stability Observation of Soap Formulations

‘ Day H Formulation HPhase SeparationH Color Change |
‘ 1 H F1-F4 H None H No change ‘
‘ 30 H F1-F4 H None H No change ‘
| 60 | F1-F4 | None | Nochange |
| 90 || F1-F4 | None | Nochange |
‘ 120 H F1-F4 H None H No change ‘
| 150 |  F1-F4 | None | Nochange |
‘ 180 H F1-F4 H None H No change ‘

All four soap formulations remained physically stable over the 6-month period, with no phase
separation, no discoloration, and no degradation. These results confirm the long-term physical and
chemical stability of the formulations, essential for commerecial viability (Selvamani et al., 2022).

5. DISCUSSION
5.1 Comparison with Commercial Herbal Soaps

The Panchagavya-based herbal soap developed in this study demonstrated competitive
performance compared to commercially available herbal soaps. Parameters such as foam height (10-
14 cm), foam retention (up to 11 minutes), and pH (8.46-8.60) are within acceptable and
consumer-preferred ranges. These values align well with or even surpass those of commercial herbal
formulations, which often lack the traditional richness of Panchagavya components. For instance,
herbal soaps using Sapindus mukorossi and Azadirachta indica alone do not exhibit the combined
moisturizing and antimicrobial potency provided by the Panchagavya formulation (Sharma et al., 2020;
Selvamani et al.,, 2022).

5.2 Role of Cow-Derived Ingredients in Skin Health

The significance of cow-derived ingredients lies in their natural bioactive properties. Cow
milk provides lactic acid and vitamins A & D, promoting hydration and mild exfoliation. Cow ghee, a rich
emollient, aids in restoring skin elasticity and softness. Cow urine and dung ash contribute
antimicrobial and detoxifying actions, while curd offers enzymatic exfoliation and nourishment through
probiotics and zinc (Namo Jeremiah et al, 2019). These elements, rooted in Ayurvedic tradition,
collectively provide a holistic skincare approach that commercial soaps rarely replicate.

5.3 Synergistic Effects of Neem and Reetha with Panchagavya

The inclusion of neem (Azadirachta indica) and reetha (Sapindus mukorossi) enhances the
soap’s antimicrobial and cleansing abilities. Neem is known for its potent antibacterial and anti-
inflammatory effects, making it a traditional choice for treating acne and skin infections (Kapoor, 2005).
Reetha contains saponins, natural surfactants that gently cleanse the skin without stripping away its
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natural oils. When combined with Panchagavya, these ingredients provide synergistic effects,
increasing the soap’s effectiveness in managing skin impurities, sebum control, and microbial
defense (Joshi et al,, 2019).

5.4 pH Compatibility with Human Skin

The ideal pH range for skincare products is between 5.5 and 8.5, allowing maintenance of the
skin's acid mantle and microbiota (Wickett & Visscher, 2006). The Panchagavya soaps developed in this
study exhibited pH values between 8.46 and 8.60, which, though slightly alkaline, remain suitable for
most skin types. Slight alkalinity is often acceptable in cleansing products, provided there is no post-
application irritation, which was confirmed in the irritation tests conducted.

5.5 Applications in Acne, Eczema, and Dull Skin

Due to the anti-inflammatory and exfoliating properties of both cow-derived ingredients and
plant additives like multani mitti, neem, and reetha, the formulated soap demonstrates potential for
managing dermatological conditions such as acne, eczema, rough patches, and dull skin. The soap
gently removes dead skin cells, unclogs pores, and soothes inflammation, making it appropriate for
daily use in sensitive and problem-prone skin (Shivanand et al., 2010). This positions Panchagavya
soap as a natural therapeutic option, aligning with current consumer preferences for chemical-free and
sustainable skincare.

6. CONCLUSION

The present study successfully formulated and evaluated a Panchagavya-based herbal soap
integrating cow-derived ingredients—milk, curd, ghee, urine, and dung ash—with plant-based agents
such as neem, reetha, and multani mitti. The formulations exhibited excellent physicochemical
characteristics, including stable pH levels, optimal foam height and retention, low free alkali content,
and satisfactory moisture balance. All variants remained physically stable over 180 days and passed
irritation and washability tests, confirming their safety and skin compatibility.

This soap leverages the moisturizing, exfoliating, and antimicrobial benefits of Panchagavya
and synergizes them with herbal components for a multi-functional skincare solution. Its
formulation, rooted in Ayurvedic tradition yet aligned with modern cosmetic practices,
demonstrates the feasibility of developing safe, natural, and effective personal care products.

In conclusion, Panchagavya herbal soap is a viable and sustainable alternative to chemical-
based cleansers, suitable for daily use across skin types, and supports the ongoing movement toward
natural and holistic skincare solutions.
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