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Abstract: Dermatitis is a chronic inflammatory skin condition characterized by itching, and dryness. The present
study aimed to formulate and evaluate an anti-dermatitic herbal soap Aloe barbadensis Miller (Aloe vera), Jojoba
oil, and activated charcoal. Aloe barbadensis was known for its skin-soothing, anti-inflammatory, and healing
properties, while Jojoba oil reduced itching and redness. Activated charcoal was incorporated for its detoxifying
and purifying effects. The anti-dermatetic soap was formulated by the Melt and Pour method and evaluated for
antibacterial efficacy against Staphylococcus aureus and antifungal activity against Candida albicans agar well
diffusion method. Physicochemical parameters, including pH, foaming capacity, cleansing ability, moisture
content, and rinsability were assessed to ensure optimal functionality and skin compatibility. The Anti-dermatitic
property of the different formulations of Herbal Soap (F1, F2, F3) was evaluated by Antibacterial and Antifungal
activity. The soap exhibited ideal pH for skin use, high foaming capacity, excellent cleansing action, sufficient
moisture retention, and easy rinsability. The results demonstrate the potential of this herbal soap as an effective
and natural treatment for dermatitis, combining antimicrobial and skin-soothing properties, with formulation F3
showing a zone of inhibition of 15.45 + 0.35 mm against Staphylococcus aureus and formulation F2 showing a
zone of inhibition of 18.6 + 0.56 mm against Candida albicans at 500 pg/mL concentration. In the study of
Antifungal activity of Herbal soap formulations F1, F2, F3 against Candida albicans F2 was found to have an
effective Anti-fungal activity Though the Herbal Soap Formulation F3 was effective against Staphylococcus
aureus, Anti-dermatitis Soap Formulation F2 with good foam stability was found to be effective. Future prospects
include conducting in vivo studies, stability testing, and clinical evaluation to validate the safety, efficacy, and
commercial potential of the optimized herbal soap formulation.
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1. Introduction

Dermatitis is a chronic inflammatory condition of the skin characterized by persistent inflammation, itching,
redness, and dryness, often leading to significant discomfort and reduced quality of life (1).The incorporation of
herbal ingredients in skincare formulations has gained considerable attention due to their multifaceted benefits,
including anti-inflammatory, antimicrobial, and skin-nurturing properties. Aloe vera (Aloe barbadensis Miller) is
enriched with anthraquinones such as aloin and emodin, polysaccharides like acemannan, and essential vitamins
A, C, and E that nourish and protect the skin (13). Jojoba oil, obtained from Simmondsia chinensis, primarily
consists of long-chain wax esters composed of fatty acids and fatty alcohols, with major constituents including a-
linolenic acid, nervonic acid, palmitic acid, oleic acid, and unsaponifiable compounds such as 9-octadecen-1-ol
and 1,22-docosanediol (14). Activated charcoal, prepared from natural carbon-rich materials like coconut shells
or bamboo, contains amorphous carbon along with trace elements and surface functional groups such as phenolic,
carboxylic, and lactonic groups that contribute to its high adsorption capacity. These active constituents
collectively form a gentle yet effective base for soothing and detoxifying formulations used in dermatitis care (15).
The incorporation of herbal ingredients in skincare formulations has gained considerable attention due to their
multifaceted benefits, including anti-inflammatory, antimicrobial, and skin-nurturing properties. The management
of dermatitis typically involves the use of topical corticosteroids, emollients, and other synthetic formulations,
which may lead to adverse effects upon prolonged use. Consequently, there is a growing demand for natural and
safer alternatives that offer therapeutic benefits while being gentle on the skin (1).

Aloe barbadensis Miller, Jojoba oil, and activated charcoal in a synergistic herbal soap formulation, providing a

https://museonaturalistico.it 6



https://museonaturalistico.it/

NATURALISTA CAMPANO
ISSN: 1827-7160
Volume 30 Issue 1, 2026

promising alternative for dermatitis treatment that is both effective and user-friendly. Aloe barbadensis Miller
(Aloe vera) is widely recognized for its skin-soothing, healing, and anti-inflammatory capabilities, making it a
preferred ingredient in dermatological applications (7). Similarly, Jojoba oil is known for its ability to alleviate
itching and redness, while providing hydration and enhancing skin barrier function (1). Activated charcoal,
renowned for its adsorptive and detoxifying properties, contributes to skin purification and pore cleansing (5).
According to the literature, the combination of Aloe barbadensis Miller (Aloe vera), Jojoba oil, and Activated
charcoal in a single formulation exhibits a synergistic effect, offering enhanced antimicrobial, anti-inflammatory,
and detoxifying properties. This combination provides a balanced and effective approach for soothing, cleansing,
and protecting the skin, making it highly beneficial for the treatment and management of dermatitis.

2. Materials and Methods

Collection and Procurement of Plant Material

The Aloe barbadensis Miller (Aloe vera) was collected from Medicinal Plant Garden, SRM College of Pharmacy,
SRM Institute of Science and Technology, Kattankulathur, Chengalpattu-603203,Tamilnadu. The Jojoba oil and
Activated Charcoal was purchased from Nat Habit Fresh Ayurveda and Indus Valley Bio Organic Activated
Charcoal powder.

Test Organisms, Culture Media, Chemicals, and Reagents
Staphylococcus aureus and Candida albicans were used as test organisms. Nutrient agar medium, nutrient broth, potato
dextrose agar, gentamicin, and Amphotericin B

Preparation of Aloe Vera Gel

The outer skin of the Aloe vera leaf was carefully removed to expose the inner transparent pulp which was shown in
shown in Fig 1(7). The fleshy portion was separated and washed thoroughly with clean water three times to remove any
impurities or traces of latex. The washed Aloe vera flesh was then transferred into a clean blender and ground with a small
quantity of distilled water to obtain a smooth and uniform gel consistency. The blended mixture was filtered to remove
coarse particles and fibers. The filtrate obtained represented the pure Aloe vera gel, which was then collected.

Figure 1: Aloe vera pulp

Preparation of Soap Base by Cold Press Preparation of Soap Base by Cold Press

The soap base was prepared by the Cold Process Method. Sodium hydroxide (NaOH) was dissolved in distilled
water and placed on a heating mantle at a temperature of 40-50°C. In another beaker, coconut oil was added and
placed on a heating mantle at a temperature of 40-50°C. Once both mixtures reached 50°C, the sodium hydroxide
solution was added slowly to the coconut oil phase with continuous stirring until the base consistency was attained.
The prepared soap base was used for the soap formulation (Table 1) (3).

Table 1: Composition of herbal soap base

Ingredients Role Quantity
Sodium hydroxide Lye 6.59
Coconut oil Anti-inflammatory, Soothe skin 31iml
Distilled water Vehicle g.s
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Formulation of Anti-Dermatitic Herbal Soap by Melt and Pour Method

The required quantities of Aloe vera gel, Jojoba oil, and Activated charcoal were blended to obtain a homogeneous
mixture, ensuring uniform distribution of the active ingredients. The soap base, previously prepared by the cold
process method, was transferred to a beaker and melted using a water bath maintained at 50°C. The blended active
mixture was then gradually added to the melted soap base with continuous stirring to ensure proper mixing. The
final mixture was poured into soap moulds and allowed to solidify, as shown in Figure 2. The composition of the
herbal soap formulations is presented in Table 2 (6).

Table 2: Composition of Anti-dermatitic herbal soap formulations: F1,F2,F3

Ingredients Role F1 F2 F3
Aloe vera gel Anti-microbial 30g 259 20g
Jojoba oil Anti-inflammatory 6ml 8ml 10ml
Charcoal Cleanses skin 29 39 49
Soap base Cake formation 60g 60g 60g
Water Solvent g.s g.s g.s
F1 F2 F3

Figure 2: F1- Formulation 1, F2- Formulation 2, F3- Formulation 3.

Evaluation of Antimicrobial Herbal Soap
The efficacy and safety of different compositions of Antimicrobial Herbal Soap was evaluated by the following
organoleptic parameters and Physicochemical characters.

Organoleptic Evaluation

The colour of the Antimicrobial Herbal Soap of different compositions such as F1, F2, and F3 was evaluated
against a white background to observe any variation in appearance. The odor of the Antimicrobial Herbal Soap of
the same formulations was assessed by directly smelling the samples by six to ten different people to determine
the acceptability of fragrance. The shape of the Antimicrobial Herbal Soap of different compositions, including
F1, F2, and F3, was evaluated through visual examination to ensure uniformity and proper formation.

Physicochemical Characterization

pH: The pH meter was calibrated using pH 4 and pH 7 buffer solutions. A 1% (w/v) soap solution of F1, F2, and
F3 was prepared. The pH of each solution was recorded and noted.

Foam Stability: Foam stability of the soap was evaluated using the Cylinder Shake Method. For this purpose, a
1% (wi/v) solution of the soap was prepared, and 25 ml of this solution was taken in a 100 ml measuring cylinder.
The cylinder was then shaken vigorously for 10 minutes to generate foam. After shaking, the height of the foam
formed in the cylinder was observed, which indicates the stability of the foam over time. The foam volume was
subsequently calculated based on this measurement, providing a quantitative assessment of the soap’s foam
stability.

Dirt Dispersion: Add 1% (w/v) of soap solution in a measuring cylinder and add two drops of Indian ink and
shake the measuring cylinder vigorously. Observe the amount of ink present in the foam.

Skin Irritation: Prepared Antimicrobial herbal soap F1, F2, F3, was applied on the clean skin for ten minutes and
observed for the skin irritation (3)(4).

Antimicrobial Activity of Herbal Soap

Antibacterial Activity by Agar-well Diffusion Method

The formulated herbal soaps F1, F2, and F3 were evaluated for antibacterial activity against Staphylococcus aureus
using the Agar-well diffusion technique on Nutrient Agar and Nutrient Broth. The antimicrobial agents in the soap
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samples diffused into the medium and interacted with the test microorganism on freshly inoculated plates. This
interaction produced clear, circular zones of inhibition due to the uniform growth of the bacterial lawn. The size
of these inhibition zones was measured in millimetres.

Antifungal activity by Disc Diffusion Method

The prepared Herbal Soap formulations F1, F2, F3 were subjected to antifungal screening against Candida
albicans by the Disc Diffusion Method using Potato Dextrose Agar Medium. The anti-fungal agent present in the
given sample was allowed to diffuse out into the medium and interact in a plate freshly seeded with the test
organism. The resulting zones of inhibition will be uniformly circular as there will be a confluent lawn of growth.
The diameter of zone of inhibition can be measured in millimeters(6)(8)(11).

3. RESULTS

The prepared herbal soap formulations F1, F2, and F3 were evaluated for various organoleptic and
physicochemical parameters. All the formulations exhibited a black color with a characteristic odor. The shape
of the soaps varied, with F1 and F3 being round, while F2 was oval in shape.

Evaluation Tests

Herbal Soap of different formulation F1, F2, F3 were subjected to various Organoleptic and Physicochemical
parameters evaluation and the results were tabulated in Table 4 (6).

In terms of physicochemical characterization, the pH of the formulations was found to be 8.0, 8.5, and 8.6 for F1,
F2, and F3 respectively, indicating that all formulations were within the acceptable range for skin application. The
foam stability values were observed to be 12, 10, and 9 for F1, F2, and F3 respectively, suggesting that F1 produced
a more stable foam compared to the others. All the formulations showed good dirt dispersion ability, and no skin
irritability was observed, confirming their suitability for topical use.

Table 3: Organoleptic parameters and Physicochemical characterization of Antimicrobial Herbal Soap

Parameters | F1 | | F2 | F3
| Organoleptic Parameters
Color Black Black Black
Odour Characteristic Characteristic Characteristic
Shape Round Oval Round
| Physicochemical Characterization
pH 8 8.5 8.6
Foam stability 12 10 9
Dirt Dispersion Good Good Good
Skin irritability No No No

F1 — Antimicrobial Soap Formulation 1 F2 — Antimicrobial Soap Formulation 2 F3 — Antimicrobial Soap
Formulation 3

Anti-Dermatitic Effect of Herbal Soap Formulation

The antibacterial activity of different herbal soap formulations F1, F2, F3 were tested against Staphylococcus
aureus at various concentrations (500 pg/mL, 250 pg/mL, 100 pg/mL, and 50 pg/mL) shown in Fig.3. The zone
of inhibition (ZOI) in mm (Mean + SD) was measured, with Gentamicin as positive control (PC) included for
comparison which is shown in Table 5 (9)(12).
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Figure. 3: Anti-bacterial effect of different formulations of Antimicrobial Soap F1, F2, F3 against
Staphylococcus aureus by Agar-well diffusion method
F1 —Formulation 1 F2 —Formulation 2 F3 —Formulation 3

The results showed that the herbal soap formulations F1, F2, and F3 exhibited dose-dependent antibacterial
activity. At a concentration of 500 pg/mL, the zones of inhibition were 14.6 + 0.56 mm, 13.85 + 0.21 mm, and
15.45 + 0.35 mm against Staphylococcus aureus, respectively, with Gentamicin serving as the positive control.
Among the three formulations, F3 demonstrated the highest antibacterial activity, showing a zone of inhibition of
15.45 + 0.35 mm at 500 pg/mL

The anti-fungal activity of different herbal soap formulations F1, F2, F3 were tested against Candida albicans at
various concentrations (500 pg/mL, 250 pg/mL, 100 pg/mL, and 50 pg/mL) shown in Fig.4. The zone of inhibition
(ZQI) in mm (Mean + SD) was measured, with Amphotericin B as positive control (PC) included for comparison
which is shown in Table 6 (6, 8, 11, 12)

The results showed that the herbal soap formulations F1, F2, and F3 exhibited dose-dependent antifungal
activity. At a concentration of 500 pg/mL, the zones of inhibition were 15.85 + 0.21 mm, 18.6 £ 0.56 mm, and
13.85 + 0.21 mm against Candida albicans, respectively, with Amphotericin B serving as the positive control.
Among the three formulations, F2 demonstrated the highest antifungal activity, showing a zone of inhibition of
18.6 £ 0.56 mm at 500 pg/mL.
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Figure 4: Anti-fungal effect of Herbal soap formulation F1, F2, F3 against Candida albicans by Disc diffusion
method F1 Formulation 1 F2 —Formulation 2 F3 —Formulation 3

4. Discussion

Plant-derived formulations have been widely investigated for their antimicrobial and dermatological benefits,
owing to the presence of secondary metabolites such as alkaloids, flavonoids, terpenoids, and phenolics, which
contribute to therapeutic efficacy and product stability (16,17). These bioactive constituents play a crucial role in
the management of inflammatory skin conditions, including dermatitis, while minimizing the adverse effects
associated with synthetic topical agents (18).

In the present study, an anti-dermatitic herbal soap containing Aloe barbadensis Miller (Aloe vera), Simmondsia
chinensis (Jojoba oil), and Activated charcoal was formulated using the melt and pour method and evaluated for
its physicochemical and antimicrobial properties. All three formulations (F1, F2, and F3) were uniform in color,
odor, and shape, with pH values ranging between 8 and 8.6, which are within the acceptable range for topical
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application (20). Foam stability was found to be highest for F1 (12), followed by F2 (10) and F3 (9), indicating
good cleansing performance and consumer acceptability. No skin irritation was observed in any formulation,
suggesting that the soaps are safe and suitable for external use.

The antibacterial study conducted against Staphylococcus aureus revealed a concentration-dependent activity
among all formulations. At 500 pg/mL, the zones of inhibition were 14.6 £ 0.56 mm, 13.85 + 0.21 mm, and 15.45
+0.35 mm for F1, F2, and F3, respectively, with Gentamicin as the standard drug. The antifungal activity against
Candida albicans also demonstrated a dose-dependent response, with inhibition zones of 15.85 + 0.21 mm, 18.6
+ 0.56 mm, and 13.85 £ 0.21 mm for F1, F2, and F3, respectively, when compared with Amphotericin B as the
standard (21,22). These findings indicate that F3 exhibited superior antibacterial activity, while F2 showed the
strongest antifungal effect.

The observed antimicrobial activity can be attributed to the synergistic effect of the herbal ingredients used. Aloe
barbadensis Miller contains anthraquinones such as aloin and emodin, known for their potent antimicrobial and
wound-healing properties (19). Simmondsia chinensis (Jojoba oil) is rich in long-chain wax esters and unsaturated
fatty acids, which not only enhance skin hydration but also provide anti-inflammatory and bacteriostatic effects
(17). Activated charcoal, composed of amorphous carbon with high adsorption capacity, removes impurities and
toxins while reducing microbial load on the skin surface (18). Together, these ingredients provide a balanced
combination of cleansing, antimicrobial, and skin-soothing actions, essential for managing dermatitis and
maintaining healthy skin.

The outcomes of this research are consistent with previous findings where herbal soaps containing Aloe vera and
other natural additives demonstrated significant antimicrobial potential and favorable physicochemical properties
(19,20). The optimized F2 formulation displayed excellent antifungal activity, desirable foam stability, and non-
irritant characteristics, making it a promising anti-dermatitic herbal soap for safe topical application.

However, further investigations includes preclinical studies, including in vivo antimicrobial and anti-inflammatory
evaluations, as well as stability and compatibility testing, should be performed to validate the efficacy, safety, and
shelf life of the optimized formulation (23). Additionally, controlled clinical trials would provide stronger evidence
for its dermatological benefits and potential commercialization as a natural therapeutic product for dermatitis
management.

5. Conclusion

In the current study, the Antimicrobial Herbal Soap was formulated using Aloe barbadensis Miller( Aloe vera),
jojoba oil and activated charcoal by melt and pour method. The organoleptic parameters and physicochemical
parameters were evaluated and was found to be effective. The antimicrobial property of the different formulation
of herbal Soap (F1, F2, F3) was evaluated by antibacterial and antifungal activity. In the study of antibacterial
activity of herbal soap formulations F1, F2, F3 against Staphylococcus aureus, F3 was found to have an effective
anti-bacterial activity with 15.45+0.35mm Zone of Inhibition at 500 pg/ml. In the study of Antifungal activity of
Herbal soap formulations F1, F2, F3 against Candida albicans F2 was found to have an effective anti-fungal
activity with 18.6+£0.56mm Zone of Inhibition at 500 pg/ml. Though the herbal soap formulation F2 was effective
against Staphylococcus aureus and F3 was effective against Staphylococcus aureus, Herbal Soap Formulation F2
with good foam stability was found to be effective antimicrobial herbal soap formulation against dermatitis
treatment.
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