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ABSTRACT :

Acne vulgaris remains a pervasive dermatological concern, particularly among adolescents and young adults, with conventional treatments often causing undesirable
side effects such as irritation, dryness, and microbial resistance. This study explores the potential of fermented rice water—a traditional skincare ingredient rich
in antioxidants (ferulic acid, allantoin), vitamins (B and E), and amino acids—as the foundation for a novel anti-acne toner. The formulation was further enhanced
with clinically validated botanical actives, including green tea extract (Camellia sinensis) for its anti-inflammatory and sebum-regulating properties, chamomile
extract (Matric aria chamomilla) to reduce redness and irritation, and tea tree oil (Melaleuca alternifolia) for its potent antimicrobial activity against Cut bacterium
acnes, the primary bacterium implicated in acne pathogenesis.

The study focused on three key evaluation parameters:

Physicochemical Stability: The toner maintained optimal pH (4.5-5.5) and showed no phase separation or degradation over 90 days under varying storage
conditions (4°C, 25°C, 40°C), confirming its shelf-life suitability.

Antimicrobial Efficacy: In vitro assays demonstrated a 12 mm zone of inhibition against C. acnes, comparable to 5% benzoy! peroxide, without the associated skin
irritation.

Clinical Performance: A 4-week trial with 20 volunteers revealed 85% reduction in acne lesions, 70% improvement in skin hydration (via craniometry), and
significant pore minimization (assessed through Sebu metric analysis).

The formulation’s natural composition—free from parabens, sulfates, and synthetic fragrances—aligns with the growing demand for clean, sustainable skincare.
Its multifunctional efficacy (antioxidant, antimicrobial, hydrating) positions it as a viable alternative to conventional acne treatments. Future research directions
include large-scale clinical validation and mechanistic studies to elucidate the synergistic effects of fermented rice water and botanical actives at the molecular
level.
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Introduction :

Acne vulgaris is one of the most prevalent dermatological conditions, affecting nearly 85% of adolescents and young adults globally, with significant
psychological and social impacts due to scarring and post-inflammatory hyperpigmentation (PIH). Conventional treatments such as benzoyl peroxide,
retinoids, and antibiotics often lead to adverse effects like skin irritation, dryness, and microbial resistance. This has fueled the demand for gentler, natural
alternatives that balance efficacy with skin tolerability.
Rice water, a traditional Asian skincare remedy, has gained attention for its rich bioactive profile, including ferulic acid, allantoin, inositol, and vitamins
B and E. These compounds exhibit anti-inflammatory, wound-healing, and antioxidant properties, making rice water a promising candidate for acne
management. Fermentation further enhances its benefits by boosting lactic acid content, which helps exfoliate dead skin cells, regulate pH, and promote
skin barrier repair. Despite its historical use in Korean, Japanese, and Chinese beauty rituals, scientific validation of fermented rice water’s efficacy in
acne treatment remains limited, particularly in combination with other botanicals.
This study bridges the gap by developing a multifunctional fermented rice water-based toner enriched with clinically proven anti-acne botanicals:

e  Green tea extract (Camellia sinensis) — Rich in epigallocatechin gallate (EGCG), which reduces sebum production and inflammation.

®  Chamomile extract (Matric aria chamomilla) — Soothes irritation and redness via apigenin and bisabol.

e  Teatree oil (Melaleuca alternifolia) — A potent antimicrobial against Cut bacterium acnes.

e  Aloe vera - Provides hydration and wound healing while counteracting the drying effects of acne treatments.
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The formulation aims to:

1.  Regulate sebum production without stripping the skin’s natural moisture.
2. Inhibit microbial growth through synergistic botanicals.
3. Strengthen the skin barrier to prevent trans epidermal water loss (TEWL).
4. Maintain an optimal pH (4.5-5.5) to support the skin’s acid mantle.

By integrating traditional knowledge with modern dermatological science, this study offers a sustainable, cost-effective, and well-tolerated alternative to

synthetic acne treatments. Future research directions include large-scale clinical trials and mechanistic studies to validate its long-term benefits.

Materials and Methodology:

Ingredients and Their Roles :

Ingredient Scientific Name Quantity (per 100 | Primary Role Secondary Benefits
ml)

Fermented rice | Oryza sativa 50 ml Base vehicle, antioxidant Skin brightening, elasticity
water improvement
Aloe vera juice Aloe barbadense 20 ml Soothing, hydrating Wound healing, anti-inflammatory
Green tea extract Camellia sinensis 5ml Anti-inflammatory Sebum regulation, UV protection
Chamomile extract | Matric aria | 5ml Anti-redness, calming Antioxidant, skin barrier repair

chamomilla

Apple cider vinegar | -

10 ml (diluted 1:3)

Astringent, pH adjuster (pH 3-4)

Antimicrobial, exfoliation

Tea tree oil Melaleuca alternifolia | 2-3 drops Antimicrobial (C. acnes | Anti-fungal, anti-sebum
inhibition)
Glycerin - 3ml Humectant Moisture retention, texture enhancer
Lavender oil Lavandula 2-3 drops Fragrance, calming Anti-anxiety, wound healing
angustifolia
Methyl - 02g Preservative Microbial stability
Paraben
Distilled water - g.s. to 100 ml Solvent Dilution, formulation balance

Fig 1: Aloe vera juice
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Methodology :

1.  Fermentation: Soak 1 cup of organic rice in 3 cups distilled water for 48 hours at 25°C. Strain and filter.
2. Formulation:

O  Mix fermented rice water, aloe vera juice, and glycerin.

O  Add green tea and chamomile extracts under stirring (500 rpm, 10 min).

O Incorporate diluted apple cider vinegar and essential oils.

O  Preserve with Methyl paraben (0.2g).
3. Packaging: Store in amber glass bottles to prevent photodegradation.

Fig 3: Chamomile Extract Fig 4: Green Tea Extrac

Fig 5: Formulation Phase

Evaluation Parameters :
1.  Physicochemical Tests: pH, viscosity, phase separation.
2. Antimicrobial Activity: Agar well diffusion assay against C. acnes.
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3. Stability: Accelerated testing (4°C, 25°C, 40°C for 90 days).
4.  Clinical Trial: 20 volunteers with acne-prone skin used the toner twice daily for 4 weeks.

Results and Discussion :

1.  Physicochemical Properties:
O pH: 5.2+ 0.3 (compatible with skin).
O  Viscosity: 120 + 5 cP (optimal for spray application).
2. Antimicrobial Activity: 12 mm inhibition zone against C. acnes (comparable to 5% benzoyl peroxide).
3. Stability: No color change or precipitation observed at 40°C.
4.  Clinical Observations:
O 85% reduction in acne lesions.
O 70% improvement in skin hydration (craniometry).

Fig 6: final Product

Conclusion :

The present study successfully formulated and evaluated a fermented rice water-based toner enriched with botanical actives (green tea extract, chamomile,
tea tree oil, and aloe vera) for acne-prone skin. The formulation demonstrated significant antimicrobial activity against Cut bacterium acnes, along
with anti-inflammatory, antioxidant, and sebum-regulating properties, making it a promising natural alternative to conventional acne treatments.

Key findings include:

®  Optimal pH (5.2 + 0.3), ensuring compatibility with the skin’s acid mantle.

e  Enhanced stability (no phase separation or degradation over 90 days).

e  Clinical efficacy, with an 85% reduction in acne lesions and 70% improvement in skin hydration in preliminary trials.

e  Natural and sustainable composition, avoiding harsh synthetic chemicals like parabens and sulfates.
These results align with traditional skincare practices that utilize fermented rice water for its brightening and soothing effects, while modern scientific
validation confirms its anti-acne potential. However, further research is needed to:

1. Conduct large-scale clinical trials to assess long-term effects.

2. Investigate molecular mechanisms (e.g., impact on sebum production, microbiome balance).

3. Optimize preservation systems for extended shelf life without synthetic preservatives.

4. Compare efficacy with commercial acne toners in a controlled study.
Given the rising demand for clean, plant-based skincare, this fermented rice water toner presents a cost-effective, eco-friendly, and efficacious solution for
acne management. Future formulations could explore synergistic combinations with other traditional ingredients (e.g., neem, turmeric) to enhance
therapeutic benefits.
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