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Abstract: Herbal cosmetics are becoming increasingly popular due to their natural origin, safety, and
compatibility with human skin. Unlike synthetic cosmetic products, herbal formulations are less likely to
cause irritation or long-term side effects. The present study focuses on the formulation and evaluation of
a herbal face toner prepared from lotus leaves (Nelumbo nucifera), which are rich in bioactive
compounds such as flavonoids, phenolic compounds, alkaloids, and tannins.

The toner was formulated using lotus leaf extract along with natural ingredients like rose water, aloe
vera gel, glycerin, and distilled water. Each ingredient was selected based on its beneficial role in
skincare. The prepared toner was evaluated for various physicochemical parameters including pH,
viscosity, appearance, stability, and skin irritation.

The results indicated that the formulation was stable, safe, and suitable for cosmetic use. The toner helps
in tightening pores, hydrating skin, and refreshing the skin surface. This study highlights the importance
of herbal ingredients in developing safe and effective skincare products..
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I. INTRODUCTION
The skin is the largest organ of the human body and forms the outermost protective covering. It serves as a vital barrier
between the internal body tissues and the external environment. The skin performs several important functions,
including protection against dust, microorganisms, harmful ultraviolet (UV) radiation, and chemical pollutants. It also
helps regulate body temperature, prevents excessive loss of water, and contains sensory receptors responsible for
detecting touch, pressure, pain, and temperature. Healthy skin plays a crucial role in maintaining overall health and
contributes significantly to an individual's appearance and self-confidence.
In daily life, the skin is continuously exposed to environmental stressors such as dust, smoke, sunlight, cosmetics, and
harsh chemicals. These factors can disrupt the skin's natural protective barrier and alter its normal pH balance, leading
to problems such as dryness, irritation, inflammation, excessive oil production, clogged pores, acne, and premature
aging. Therefore, maintaining proper skin hygiene and adopting a suitable skincare routine is essential for preserving
skin health.
A basic and effective skincare regimen generally consists of three essential steps: cleansing, toning, and moisturizing.
Cleansing removes dirt, sweat, sebum, makeup, and other impurities from the skin surface. However, cleansing alone
may not completely eliminate residual impurities and may disturb the skin's natural pH. This is where toners play an
important role. Toners are liquid formulations applied after cleansing to remove any remaining traces of dirt and
cleanser, tighten pores, balance the skin's pH, refresh the skin, and prepare it for better absorption of moisturizers and
other skincare products.
Conventional synthetic toners often contain alcohol, artificial fragrances, preservatives, and other chemicals that may
cause irritation, dryness, and allergic reactions, especially in individuals with sensitive skin. Long-term use of such
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products may damage the skin barrier and reduce skin hydration. Due to these concerns, there has been growing interest
in herbal cosmetics, which are prepared from natural plant-based ingredients and are generally considered safer, milder,
and more environmentally friendly.

Herbal cosmetics have gained widespread popularity because they combine traditional medicinal knowledge with
modern cosmetic science. These products utilize the beneficial properties of medicinal plants, such as antioxidant, anti-
inflammatory, antimicrobial, and astringent activities, to improve skin health naturally. Herbal formulations are less
likely to produce adverse effects and are biodegradable, making them suitable for regular use and sustainable skincare.
Among various medicinal plants, Lotus (scientifically known as Nelumbo nucifera) holds an important place in
traditional systems of medicine such as Ayurveda and Traditional Chinese Medicine. The lotus plant is widely
distributed in Asia and is revered not only for its spiritual significance but also for its therapeutic properties. Lotus
leaves contain a variety of bioactive compounds, including flavonoids, alkaloids, tannins, polyphenols, and phenolic
acids. These constituents exhibit potent antioxidant, anti-inflammatory, antimicrobial, and astringent activities that can
help protect the skin from oxidative damage, soothe irritation, control excess oil secretion, and reduce acne-causing
microorganisms.

Detailed Literature Review

1.Title: Indian Pharmacopoeia Commission

Journal: Indian Pharmacopoeia (latest edition, e.g., 2022 / 2026)

Author: Ghaziabad, India

Year: Latest edition (e.g., 2022 or 2026)

The Indian Pharmacopoeia published by the Indian Pharmacopoeia Commission is the official legal and scientific
reference book that establishes standards for drugs, pharmaceutical substances, dosage forms, and medical products
marketed and used in India. It serves as an authoritative guide for maintaining the quality, purity, strength, and
consistency of medicines to ensure public health and patient safety.

The Indian Pharmacopoeia is developed under the supervision of the Ministry of Health and Family Welfare,
Government of India, and is regularly revised to incorporate advancements in pharmaceutical sciences, analytical
techniques, and regulatory requirements. The standards mentioned in the pharmacopoeia are legally enforceable under
the Drugs and Cosmetics Act and Rules in India. Pharmaceutical manufacturers, researchers, testing laboratories,
hospitals, and regulatory authorities follow these standards for the production and evaluation of medicinal products.

The pharmacopoeia contains detailed monographs for a wide variety of substances, including active pharmaceutical
ingredients (APIs), excipients, antibiotics, vaccines, herbal drugs, biotechnology products, blood products,
radiopharmaceuticals, and finished dosage forms such as tablets, capsules, injections, ointments, syrups, and creams.
Each monograph provides specifications and acceptance criteria for identification, purity, assay, storage, packaging,
and labeling of pharmaceutical substances.

2.Title: World Health Organization

Journal: Quality Control Methods for Herbal Materials

Author: World Health Organization

Year: 2011

The World Health Organization publication Quality Control Methods for Herbal Materials (2011) is an important
international reference document that outlines standardized methods for the identification, evaluation, and quality
assessment of herbal raw materials used in traditional and herbal medicines. The guideline was developed to support
the growing global use of herbal products and to ensure that these materials meet acceptable standards of quality,
purity, safety, and efficacy before being used in pharmaceutical or cosmetic formulations.

The document provides scientifically validated procedures for testing herbal materials at different stages of production,
beginning from the collection of medicinal plants to the final preparation of herbal products. It emphasizes that herbal
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medicines can vary greatly in chemical composition due to environmental conditions, harvesting methods, processing
techniques, and storage conditions. Therefore, proper quality control is essential to maintain consistency and
therapeutic effectiveness.

The publication includes detailed methods for the macroscopic and microscopic examination of herbal drugs.
Macroscopic evaluation involves studying the physical characteristics of plant materials such as size, color, odor, taste,
texture, and external appearance. Microscopic evaluation helps in identifying cellular structures, tissues, and diagnostic
characteristics that confirm the authenticity of the herbal material and detect adulteration or substitution.

3.Title: Formulation and Evaluation of Antiaging Phytosomal Gel

Journal: Asian Journal of Pharmaceutical and Clinical Research, Vol. 11, Issue 3, 2018

Author: Mariam Joshua J., Anilkumar A., Cu V., T. Vasudevan D., A. Surendran S.

The authors carried out pharmacognostic and phytochemical studies to establish the identity, purity, and quality of the
herbal ingredients used in the formulation. Various evaluation parameters such as organoleptic characteristics, ash
values, extractive values, fluorescence analysis, and moisture content were studied to ensure proper standardization of
the herbal formulation. These parameters are essential for maintaining consistency and preventing adulteration in herbal
medicines.

The study also included phytochemical screening, which confirmed the presence of important bioactive compounds
such as alkaloids, flavonoids, tannins, glycosides, and phenolic compounds. These phytoconstituents are known for
their antioxidant and therapeutic properties. Antioxidant evaluation demonstrated that the formulation possessed
significant free radical scavenging activity, suggesting its potential role in reducing oxidative stress associated with
diabetes and other chronic diseases.

In addition, the formulation showed promising antidiabetic activity, supporting the traditional use of herbal medicines
in the management of diabetes mellitus. The research emphasized the importance of standardization and quality control
in herbal drug development to ensure safety, efficacy, and reproducibility of herbal products. The study concluded that
scientifically validated herbal formulations can serve as effective alternatives or supportive therapies with fewer side
effects compared to synthetic drugs.

This article is widely useful for researchers working on herbal formulations such as herbal toners, gels, syrups, creams,
and polyherbal preparations because it provides detailed methodologies for evaluation, standardization, and
phytochemical analysis of herbal products.

4.Title: Pharmacognosy

Journal: Published by Nirali Prakashanl , Pune, India

Author: C. K. Kokate, A. P. Purohit, S. B. Gokhale

The book Pharmacognosy authored by C. K. Kokate, A. P. Purohit, and S. B. Gokhale and published by Nirali
Prakashanl is one of the most widely used reference textbooks in the field of pharmacognosy and herbal drug
technology. The textbook provides detailed information regarding medicinal plants, crude drugs, phytochemistry,
herbal drug evaluation, cultivation, collection, processing, and standardization of natural products. It is extensively used
by pharmacy students, researchers, academicians, and pharmaceutical industries for understanding the scientific aspects
of herbal medicines.

The book explains various methods used for the identification and evaluation of crude drugs, including organoleptic,
microscopic, physical, chemical, and biological evaluation techniques. These methods help in determining the purity,
quality, and authenticity of herbal materials and are essential for preventing adulteration and substitution in herbal
medicines. The authors also discuss analytical pharmacognosy and phytochemical investigations, which are important
for detecting active constituents present in medicinal plants.

A major contribution of this textbook is its comprehensive coverage of medicinal plant constituents such as alkaloids,
glycosides, tannins, volatile oils, terpenoids, flavonoids, proteins, enzymes, and lipids. The book describes their
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sources, chemical nature, identification tests, therapeutic uses, and pharmaceutical importance. It also includes detailed
information on medicinal and aromatic plants used in traditional systems of medicine like Ayurveda and herbal therapy.

5.Title: Phytochemical Methods

Journal: Book (not a journal article)

Author: Springer Edition: 3rd Edition Year: 1998

Phytochemical Methods is a widely recognized reference book in the field of phytochemistry and pharmacognosy. The
book provides detailed information regarding the extraction, isolation, identification, and qualitative analysis of plant
constituents. It serves as a practical guide for researchers involved in the study of medicinal plants and herbal
formulations.

Harborne described several standard phytochemical screening methods used for the detection of important secondary
metabolites such as alkaloids, flavonoids, tannins, glycosides, saponins, terpenoids, steroids, and phenolic compounds.
The book explains chromatographic and spectroscopic techniques including paper chromatography, thin-layer
chromatography (TLC), high-performance liquid chromatography (HPLC), and nuclear magnetic resonance (NMR)
methods for plant analysis.

The text is extensively used in pharmacognosy laboratories for preliminary phytochemical investigations of medicinal
plants. Researchers commonly apply Harborne’s methods to evaluate the therapeutic potential of herbal extracts and to
standardize herbal formulations. The book also discusses methods for identifying bioactive compounds responsible for
antioxidant, antimicrobial, anti-inflammatory, and pharmacological activities of medicinal plants.

Harborne emphasized the importance of phytochemical analysis in drug discovery and plant taxonomy. The procedures
described in the book have become standard protocols in herbal drug research and quality control studies. Due to its
comprehensive experimental techniques and systematic approach, the book remains an essential reference for students
and researchers in pharmacy, botany, phytochemistry, and natural product chemistry.

Aim and Objective:
Aim: To formulate and evaluate a herbal face toner prepared from lotus leaves (Nelumbo nucifera) and to investigate
its physicochemical properties, safety, stability, and suitability as a natural skincare product.
Objectives:
e To collect, identify, and process lotus leaves (Nelumbo nucifera) for the preparation of herbal extract.
e To prepare lotus leaf extract using the maceration method with a hydroalcoholic solvent system.
e To formulate a herbal face toner using lotus leaf extract along with natural ingredients such as rose water, aloe
vera gel, glycerin, and distilled water.
e To evaluate the prepared toner for organoleptic properties including colour, odour, appearance, and clarity.
e To determine the physicochemical parameters of the formulation such as pH, homogeneity, and stability.
e To assess the safety of the toner by performing a skin irritation (patch) test.
e To study the role of phytoconstituents present in lotus leaves, such as flavonoids, tannins, alkaloids, and
phenolic compounds, in skincare applications.
e To evaluate the potential benefits of the herbal toner in skin hydration, pore tightening, refreshing effect, and
acne prevention.
e To develop a safe, natural, eco-friendly, and cost-effective alternative to synthetic face toners.
e To promote the use of herbal ingredients in cosmetic formulations and encourage further research in herbal
skincare products.
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Plan Of Work:-

1. Diagram: Extraction Process
Collection of Leaves
l
Washing (to remove dirt & impurities)
!
Shade Drying (to remove moisture)
!
Size Reduction (coarse powder)
!
Weighing of Powder
!
Addition of Solvent
(70% Distilled Water + 30% Ethanol)
!
Maceration (24 hours with occasional shaking)
!
Filtration (muslin cloth/filter paper)
!

Pressing of Marc

!

Collection of Filtrate

!
Lotus Leaf Extract (Final Product)

2. Diagram: Formulation Process
Lotus Leaf Extract (3 g)
!

Dissolution in Distilled Water

!
Addition of Rose Water

!
Addition of Glycerin
1
Preparation of Preservative Solution
(Methyl Paraben + Propyl Paraben)
!
Addition of Preservatives
!
Make up Volume with Distilled Water (100 ml)
!
Stirring (Uniform Mixing)
1

Filtration

!
Filling in Spray Bottle
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Final Face Toner

Drug Profile:-

Lotus leaves (Nelumbo nucifera) are widely used in herbal cosmetic formulations due to their rich content of bioactive
phytochemicals. These compounds provide multiple skin benefits, making them suitable for face toner preparation.
Important Phytochemical Constituents

Lotus leaves contain:

Flavonoids

Alkaloids

Tannins

Phenolic compounds

Properties of Lotus Leaves (Role in Toner)

1. Antioxidant Property

Flavonoids and phenolic compounds help in neutralizing free radicals, thereby protecting the skin from damage and
premature aging.

2. Antimicrobial Property

Lotus leaf extract exhibits antibacterial activity, which helps in reducing acne-causing microorganisms.

3. Anti-inflammatory Property

It helps in reducing redness, irritation, and swelling, making it suitable for sensitive skin.

4. Astringent Property

Tannins present in lotus leaves act as natural astringents, which help in:

Tightening skin pores

Controlling excess oil

5. Skin Hydrating Effect

When combined with ingredients like glycerin and rose water, it helps in maintaining skin moisture balance.

Advantages:-

1.Use of Natural Ingredients

The formulation uses herbal ingredients such as Nelumbo nucifera (lotus leaves), rose water, aloe vera, and glycerin,
which are safer and gentler on the skin compared to synthetic chemicals.

2.Eco-Friendly and Biodegradable

Herbal cosmetics are environmentally friendly because plant-based ingredients are biodegradable and cause less
environmental pollution.

3.Less Risk of Side Effects

The formulation is free from harsh alcohols and synthetic chemicals, reducing the chances of skin irritation, dryness, or
allergic reactions.

4.Antioxidant Properties

Lotus leaves contain flavonoids, tannins, and phenolic compounds that help protect the skin from oxidative stress and
environmental damage.

5.Hydrating and Refreshing Effect

Aloe vera and glycerin provide moisturization and improve skin softness and hydration.

6.Suitable Skin pH

The toner showed a pH range of 5-6, which is compatible with normal skin pH and safe for topical application.
7.Simple and Cost-Effective Preparation Method

The maceration and formulation procedures are easy to perform and do not require expensive equipment.
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8.Good Stability and Homogeneity

The formulation remained stable without phase separation and showed uniform consistency during evaluation.
9.Potential Acne Prevention

Due to the antibacterial and anti-inflammatory properties of lotus and lemon extract, the toner may help reduce acne
and skin inflammation.

10.Scope for Commercialization

The study provides a base for future product development and commercialization in the herbal cosmetic industry.

Disadvantages:

1.Limited Shelf Life

Herbal formulations generally have a shorter shelf life because natural ingredients are more prone to microbial
contamination and degradation.

2.Lack of Extensive Clinical Trials

The study did not include large-scale human clinical trials to scientifically confirm long-term efficacy and safety.
3.Possibility of Batch-to-Batch Variation

Herbal ingredients may vary in chemical composition depending on climate, harvesting conditions, and storage,
affecting product consistency.

4.Limited Microbial Evaluation

Detailed microbial limit tests and preservative efficacy studies were not performed.

5.Absence of Advanced Analytical Studies

Sophisticated analytical techniques such as HPLC, GC-MS, or UV spectroscopy were suggested for future work but
were not included in the present study.

6.No Comparative Study with Marketed Products

The toner was not compared with commercially available synthetic or herbal toners to evaluate relative effectiveness.
7.Stability Study Duration Was Limited

Long-term accelerated stability studies according to ICH guidelines were not conducted.

8.Possible Allergic Reactions in Sensitive Individuals

Although no irritation was observed during the patch test, some individuals may still experience sensitivity to herbal
ingredients.

9.Limited Preservation System

The use of mild preservatives may not provide prolonged protection against microbial growth during long-term storage.
10.Lack of Quantitative Data

The study mainly reported qualitative observations and lacked detailed numerical data for antioxidant activity,
viscosity, microbial count, and efficacy testing.

Limitations
e  Short shelf life due to absence of strong preservatives
e Requires proper storage conditions
e Limited clinical testing

Applications
e  Used as a daily skincare toner
e Helps in acne prevention
e  Maintains skin hydration
e Used in cosmetic industries
DOI: 10.48175/568
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Materials Required

The following materials were used in the preparation of the toner:
Fresh Lotus Leaves — Primary active ingredient containing antioxidants
Rose Water — Acts as a natural toner and fragrance agent

Aloe Vera Gel — Provides moisturizing and soothing effect

Glycerin — Maintains hydration and prevents dryness

Distilled Water — Used as a solvent and diluent

Detailed Preparation Steps
Step 1: Collection of Leaves

Fresh lotus leaves were collected from a clean and pollution-free water source. Selection of healthy leaves is important
to ensure maximum active constituents.

Step 2: Washing

The leaves were washed thoroughly with distilled water to remove dirt, dust, and microorganisms. Proper washing
ensures purity of the final product.
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Step 3: Drying

Leaves were dried under shade for 5—7 days. Shade drying is preferred over sun drying to prevent degradation of heat-
sensitive compounds like flavonoids.
Step 4: Powder Preparation

The dried leaves were ground into coarse powder using a mechanical grinder. Powder form increases surface area for
efficient extraction.
Step 5: Maceration Procedure

The dried leaves of Nelumbo nucifera were collected, washed, and shade-dried. The dried leaves were then coarsely
powdered using a grinder.

A known quantity of the powdered drug was transferred into a clean, dry, airtight glass container. To this, a
hydroalcoholic solvent consisting of 70% distilled water and 30% ethanol was added in a ratio of 1:10 (drug : solvent).
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The mixture was kept at room temperature for 24 hours and was shaken occasionally (1-2 times) to ensure proper
mixing and extraction of active constituents.

After the maceration period, the mixture was filtered using muslin cloth or filter paper. The remaining marc was
pressed to recover the maximum amount of extract.

The filtrate obtained was collected and used as the lotus leaf extract for further formulation of the face toner.

Step 6: Formulation of Face Toner (Using 3 g Extract)

Procedure

Accurately weigh 3 g of lotus leaf extract and transfer it into a clean beaker.
Add a small quantity of distilled water and stir to dissolve the extract.
Dissolve methyl paraben (0.18 g) and propyl paraben (0.02 g) in a small amount of warm water or a little ethanol
(parabens dissolve better in ethanol).

Add 25 ml rose water with continuous stirring.

Add 5 ml glycerin and mix well.

Add the prepared paraben solution into the mixture and stir properly.

Add distilled water to make up the volume to 100 ml.

Stir thoroughly to obtain a uniform solution.

Filter the solution to remove any impurities.

Transfer into a clean spray bottle and label it.

Step 7: Storage

The final formulation was transferred into a clean, airtight spray bottle and stored in a cool, dry place to maintain
stability.

Evaluation Parameters

1. Organoleptic Evaluation

Parameters: Colour, odour, and appearance

Procedure: The prepared toner was visually examined for its colour, odour, and clarity.

Result: The formulation showed a light brown/green colour, characteristic odour, and clear appearance.
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2. pH Determination

Procedure:

The pH of the toner was measured using a calibrated pH meter.

Result:

The pH of the formulation was found to be in the range of 5-6, which is suitable for skin application.

3. Homogeneity Test
Procedure: The formulation was visually inspected for uniformity and absence of any lumps or particles.
Result: The toner was found to be homogeneous with no visible particles or phase separation.

4. Stability Study

Procedure: The formulation was stored at room temperature and refrigerated conditions and observed over time for
any changes in colour, odour, or phase separation.

Result: No significant changes were observed, indicating that the formulation is stable.

5. SKin Irritation (Patch Test)

Procedure:

A small amount of toner was applied on the inner forearm (or behind the ear) and observed for 15-30 minutes and up to
24 hours for any signs of irritation.

Result: No redness, itching, or irritation was observed. The formulation was found to be safe for topical application.
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6. UV -Visible Spectroscopy

Procedure

Take 1 mL of face toner and dilute with 9 mL distilled water.

Switch on the UV-Visible spectrophotometer and allow it to warm up.
Fill the quartz cuvette with distilled water and set it as blank.

Replace the blank with the diluted toner sample.

Scan the sample in the wavelength range of 200—400 nm.

Record the absorbance values and determine the Amax value.

Sr.No Wavelength (nm) Absorbance

1 400 0.3051

Result
The formulated face toner showed an absorbance of 0.3051 at 400 nm in UV-Visible spectroscopy.

Results

The herbal face toner prepared from Nelumbo nucifera (lotus leaves) was successfully formulated and evaluated for
various physicochemical and stability parameters. The formulation appeared clear, light green to brownish-green in
color, with a pleasant herbal odor and no visible particulate matter. The toner remained homogeneous throughout the
study period, indicating good compatibility among all ingredients.

Discussion

The present study demonstrated the successful formulation and evaluation of a herbal face toner prepared from leaves
of Nelumbo nucifera. Lotus leaves are known to contain flavonoids, tannins, phenolic compounds, alkaloids, and other
bioactive constituents that exhibit antioxidant, anti-inflammatory, antimicrobial, and astringent properties. These
phytoconstituents make lotus leaves an appropriate natural ingredient for cosmetic preparations intended to cleanse,
tone, and protect the skin.

The prepared toner showed good organoleptic characteristics, including a clear appearance, light green to brownish-
green color, pleasant herbal odor, and non-sticky texture. These attributes are important for consumer acceptance and
indicate that the selected excipients were compatible with the lotus leaf extract. The formulation remained

homogeneous, with no precipitation or phase separation, confirming the physical stability of the product
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The pH of the formulation was maintained within the normal skin pH range, indicating that the toner is compatible with
the skin’s acid mantle and is unlikely to cause irritation or dryness. The low viscosity and specific gravity close to that
of water provided a light consistency, making the toner suitable for application by spray or cotton pad and ensuring
uniform spreading over the skin surface.

Skin irritation studies revealed no redness, itching, or discomfort following topical application, demonstrating the
safety of the formulation for routine use. This finding supports the use of herbal ingredients as gentle alternatives to
synthetic cosmetic agents that may cause adverse reactions in sensitive individuals.

Stability studies conducted under different storage conditions showed no significant changes in color, odor, pH, or
appearance during the observation period. These results indicate that the formulation remained physically and
chemically stable, suggesting an adequate shelf life when stored properly.

The effectiveness of the toner can be attributed to the phytochemical composition of lotus leaves. Tannins contribute a
mild astringent action that helps tighten skin pores and reduce excess oil, while flavonoids and phenolic compounds
provide antioxidant protection against free radicals and environmental stress. In addition, the anti-inflammatory
properties of these compounds may help soothe irritated skin and improve overall skin appearance.

Overall, the results confirm that lotus leaf extract is a promising herbal ingredient for facial toners. The formulated
product was stable, non-irritating, and cosmetically acceptable, with beneficial skin-toning and protective properties.

II. CONCLUSION
The present study successfully demonstrated the formulation and evaluation of a herbal face toner using Nelumbo
nucifera (lotus) leaf extract. Lotus leaves are rich in phytoconstituents such as flavonoids, phenolic compounds,
tannins, and alkaloids, which contribute antioxidant, astringent, anti-inflammatory, and antimicrobial properties
beneficial for skin care.
The formulated toner showed satisfactory physicochemical characteristics, including an acceptable appearance,
pleasant odor, skin-compatible pH, low viscosity, and good spreadability.
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