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Abstract:

Herbal face serums are gaining popularity due to their natural ingredients and minimal side effects compared to
synthetic alternatives. Orange-based herbal face serums, enriched with bioactive compounds, offer various skin
benefits, including hydration, brightening, and anti-aging effects. The present review explores the formulation,
extraction methods, and properties of natural ingredients used in an orange herbal face serum. The study
highlights the significance of active components such as vitamin C, flavonoids, and antioxidants, which contribute
to enhanced skin health. Additionally, this paper discusses the essential tests to evaluate serum quality and
stability. Various methods of extracting bioactive compounds from orange peel and other herbal materials are
analyzed, along with a detailed formulation procedure. The results indicate that orange-based herbal face serums
effectively nourish and rejuvenate the skin, making them a promising addition to natural skincare products. This
review aims to provide a comprehensive insight into the formulation and benefits of herbal face serums with an
emphasis on orange-based ingredients. In the present study, the focus is on developing a safe and effective solution
for various skin concerns. Natural remedies are increasingly preferred due to their perceived safety and minimal
side effects compared to synthetic alternatives. Herbal ingredients have paved the way for formulating cosmetic
products that are gentle on the skin. Herbal face serums are recognized for their ability to nourish the skin,
enhance its appearance, and provide essential care. These formulations help improve blood circulation,
rejuvenate skin tissues, maintain elasticity, and cleanse pores. This study explores the formulation of an herbal
face serum using natural ingredients such as pomegranate peel powder, lemon peel powder, rose water, and aloe
vera. Face serums are an essential part of skincare, offering targeted treatment with active ingredients in a
lightweight, fast-absorbing formulation. Their effectiveness makes them a popular choice in dermatology and
cosmetology for maintaining healthy, radiant skin.[Self Preparation]
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I.  Literature Of Research Project:
* Mastering Face Serum Formulation: This upcoming course is designed for skincare formulators, product
developers, and beauty enthusiasts interested in creating effective face serums targeting common dermatological
conditions.

II.  Introduction:

This project aims to explore the formulation of an orange herbal face serum, highlighting its natural
ingredients, extraction methods, formulation techniques, and evaluation tests. The article provides an overview
of the key bioactive compounds in orange peel and their role in enhancing skin health. Additionally, it discusses
methods to obtain potent extracts from orange peel and other herbal components, along with their incorporation
into a stable and effective serum formulation. The growing demand for natural skincare products has led to the
increased formulation of herbal face serums. Synthetic skincare products often contain harsh chemicals that may
cause adverse effects such as allergies, irritation, and long-term skin damage.[3] In contrast, herbal-based
cosmetics are considered safer, eco-friendly, and effective due to their rich phytochemical composition. Among
various natural ingredients, orange peel extract is widely used in herbal formulations due to its high vitamin C
content, which is essential for collagen synthesis, skin hydration, and reducing pigmentation.[4] Oranges (Citrus
sinensis) belong to the Rutaceae family and are a rich source of flavonoids, polyphenols, and essential oils. Orange
peels, often discarded as waste, contain higher concentrations of antioxidants than the fruit pulp. These
compounds play a crucial role in preventing oxidative stress, which is a major cause of premature skin aging.
Furthermore, orange peel extract exhibits antibacterial, anti-inflammatory, and skin-brightening properties,
making it an ideal ingredient in face serums. [1][6]
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III.  Natural Materials With Properties:
Table: 1: Natural Ingredients & Active Compound:

S.NO INGREDIENT ACTIVE COMPOUNDS SKINCARE BENEFITS
1 Orange Peel Extract Vitamin C, Flavonoids, Citric Acid Skin brightening, collagen synthesis,
antioxidant protection
2 Aloe Vera Gel Polysaccharides, Glycoproteins Hydration, anti-inflammatory, wound
healing
3 Rose Water Phenolic Compounds Soothing, toning, anti-aging
4 Glycerin Humectants Deep moisturization, improves skin barrier

IV.  Methods Of Extraction:
Extraction methods play a crucial role in obtaining high-quality bioactive compounds from herbal
ingredients. The following are the commonly used techniques:

Cold Press Extraction:

Cold press extraction is a mechanical process used to extract oils and bioactive compounds from natural
sources like fruits, seeds, and herbs without the use of heat or chemicals.[29] This method helps retain the natural
properties, nutrients, and potency of the extracted substances. Below are some commonly used cold press
extraction techniques: Retains the most nutrients but yields lower quantities.[25]

Table: 2: Methods And Application:

S.NO METHOD APPLICATIONS
1 Hydraulic Pressing Uses hydraulic pressure to crush and squeeze oils Used for extracting oils
from seeds or fruits. It applies slow, uniform from seeds (e.g., almond,
pressure to extract the maximum yield while sesame, olive oil).
preserving heat-sensitive compounds.
2 Screw Pressing (Expeller A mechanical screw applies continuous pressure Common for extracting
Pressing) to extract oils. It may generate slight heat due to vegetable oils (e.g.,
friction but remains within the cold-press range. sunflower, coconut,
flaxseed)
3 Stone Grinding (Mortar and Uses heavy stone rollers or mortars to grind plant Used in traditional
Pestle Method) material, releasing essential oils and bioactive extraction of sandalwood
components naturally. oil, herbal pastes, and
citrus oils.
4 Cold Centrifugation Uses high-speed centrifugal force to separate oils Applied in citrus oil
and bioactive compounds without heat extraction and high-quality
application. herbal extracts.
Cold Percolation Plant material is soaked in a cold solvent (e.g., Used in the extraction of
water or oil), allowing the active compounds to herbal infusions and
be drawn out over time, then filtered. essential oils.
Maceration:

Soaking dried orange peels in a solvent to extract active compounds. Maceration is a simple and widely
used extraction technique in which plant materials (leaves, roots, flowers, or seeds) are soaked in a liquid solvent
for a specific period to extract bioactive compounds.[4] This method allows the solvent to break down cell walls
and dissolve essential components like oils, flavors, and medicinal compounds.[23]

o Selection of Raw Material — Dried or fresh plant material is chosen based on the desired extract.
Grinding or Cutting — The material is crushed or chopped to increase surface area for better extraction.
Soaking in Solvent — The plant material is placed in a container with a solvent (e.g., water, oil, ethanol).
Resting Period — The mixture is left undisturbed for hours to weeks, depending on the extract type.
Filtration — The liquid extract is separated from solid residues through straining or pressing.

ion Of Orange Peel Extract.
‘

Figure: A: Filtrat
¥
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Concentration (Optional) — The extract may be further processed by evaporating excess solvent.

Grinding Orange Peel:

Grinding orange peel is a common process used to enhance its usability in skincare, food, and
pharmaceutical applications. The finely ground powder retains its natural nutrients, including vitamin C,
flavonoids, and antioxidants, making it a valuable ingredient in various formulations.[26]

(B) (€)
Figure: B : Drying Orange Peel Figure: C : Grinding Orange Peel
Table: 3: Methods Of Grinding Orange Peel:
S.NO METHOD PROCESS BEST USE CASES
1 Sun Drying & Grinding Orange peels are sun-dried for a few days until DIY skincare masks,
crisp and then ground into a fine powder using a homemade scrubs, culinary
mortar, grinder, or food processor. use.
2 Oven Drying & Grinding Peels are dried in a low-temperature oven (50- Fast drying for commercial
70°C) for a few hours before grinding into applications.
powder.
3 Freeze-Drying & Grinding Peels are freeze-dried to retain maximum High-quality pharmaceutical
nutrients, then ground into fine powder. and skincare formulations.
4 Blender/Mixer Grinding Fresh or dried peels are blended into a semi-dry or | Instant use in face packs or
fine powder, depending on the moisture content. herbal teas.

Steam Distillation:

Steam distillation is a specialized method used to extract essential oils, volatile compounds, and bioactive
ingredients from plant materials using steam. It is commonly applied in the production of essential oils,
fragrances, and pharmaceuticals.[1][4][7]

* Principle Of Steam Distillation:

Steam distillation relies on the principle that volatile compounds evaporate at lower temperatures when
mixed with steam, preventing thermal degradation of heat-sensitive substances.[3] The process separates essential
oils from plant matter while keeping their chemical integrity intact.[4]

* Process Of Steam Distillation:

Loading the Plant Material — Fresh or dried plant material (flowers, leaves, roots, or seeds) is placed in
a distillation chamber.
Generating Steam — Steam is passed through the plant material, causing the essential oils to vaporize.
Condensation — The steam, along with the volatile oils, is cooled in a condenser, turning it back into liquid form.
Separation — The essential oil and water-based distillate (hydrosol) are collected separately, as oil floats on water.

V.  Composition Of Herbal Face Serum:
Table: 4. Composition Of Herbal Face Serum:

S.NO INGREDIENT QUANTITY (PER 100 ML)
1 Orange Peel Extract 26.67 mL
2 Aloe Vera Gel 40 mL
3 Rose Water 20 mL
4 Glycerin 13.33 mL
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VI.  Preparation Of A Natural Skincare Serum Procedure:
Extraction Of Orange Peel Bioactive Compounds Using Solvent Extraction:

Orange peels (Citrus sinensis) contain flavonoids, vitamin C, and antioxidants that contribute to skin
brightening and anti-aging effects. The solvent extraction method involves soaking dried orange peels in a suitable
solvent (e.g., ethanol or water) to dissolve these bioactive compounds.[12]The choice of solvent depends on the
targeted compounds and the desired purity of the extract. This process enhances the release of beneficial
components while preserving their stability.[19]

Filtration Of The Extract:

After the extraction, solid residues (fibrous material and undissolved components) must be removed
through filtration. This ensures that only the bioactive-rich liquid phase is used in the serum, preventing unwanted
solid particles from affecting the texture and consistency of the final product.[22]

Mixing Aloe Vera Gel, Rose Water, And Glycerin:

o Aloe vera gel (Aloe barbadensis): Provides deep hydration, soothes inflammation, and has healing properties
beneficial for skincare.

e Rose water (Rosa damascena): Acts as a natural toner, tightens pores, and provides antimicrobial benefits.

e Glycerin: Functions as a humectant, helping the skin retain moisture and maintain softness.

o Ingredients form the base of the serum, ensuring a smooth, hydrating, and soothing effect on the skin.

Addition Of Orange Peel Extract:

The orange peel extract is gradually introduced into the base mixture to infuse the formulation with its
antioxidant and skin-rejuvenating properties. Sandalwood oil (Santalum album), known for its anti-inflammatory
and antiseptic effects, is also added to enhance the serum’s therapeutic benefits and provide a natural
fragrance.[17]

Storage In Sterilized Glass Bottles:

Proper storage conditions are crucial for maintaining the serum’s efficacy.

o Sterilized glass bottles prevent contamination.

o Storage away from direct sunlight helps prevent degradation of sensitive compounds such as vitamin C and
essential oils

VII.  Evalusion Tests For Natural Skincare Serum (Orange Peel-Based):[Ip]
To ensure the safety, effectiveness, and stability of the natural skincare serum, several quality tests are
conducted. The five most important tests include:

PH Test:
Purpose: Ensures that the serum’s pH is compatible with the skin to avoid irritation or disruption of the skin
barrier. Ideal Range: 5.5-6.5 (close to the natural skin pH).

Method:
o A pH meter or pH strips are used to measure the serum’s acidity/alkalinity.
o The reading should be within the ideal range for optimal skin compatibility.

Importance:
e A balanced pH prevents dryness, irritation, and bacterial growth.
¢ Helps maintain the serum’s effectiveness and skin barrier protection.

Stability Test:
Purpose: Assesses how the serum performs over time under different temperature and humidity conditions.

Method:

e The serum is stored at varied conditions (room temperature, high heat, refrigeration).
e Observations include changes in color, texture, phase separation, and scent.
Importance:

o Ensures that the active ingredients remain effective over time.

e Prevents issues like separation of oils, oxidation, and spoilage.
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Microbial Test:
Purpose: Detects bacterial, fungal, or mold contamination to ensure product safety.

Method:
¢ A microbiological culture test is conducted by inoculating the serum on agar plates.
o The sample is incubated to check for microbial growth over a period of time.

Importance:
o Prevents skin infections or allergic reactions.
o Ensures the product is safe for long-term use.

Viscosity Test:
Purpose: Determines the serum’s thickness, spreadability, and absorption rate.

Method:
o A viscometer is used to measure the fluid’s resistance to flow.
o The serum should be neither too runny nor too thick for easy application.

Importance:
o Affects user experience (spreadability and smooth application).
o Ensures optimal absorption without leaving a greasy or sticky residue.

Irritation Test:
Purpose: Evaluates skin compatibility and checks for any potential allergic reactions.

Method:
o A patch test is performed by applying a small amount on the skin (usually behind the ear or inner wrist).
o Observations include redness, itching, or irritation after 24—48 hours.

Importance:
o Ensures the product is safe for all skin types.
o Helps identify potential allergens before mass production.

VIII.  Concentration Curve Of Herbal Face Serums:
Absorption spectroscopy is a widely used analytical technique that measures the absorption of light by
a substance as a function of wavelength. The absorption spectrum provides crucial information about the
electronic transitions and molecular structure of a sample. The given data includes absorption readings at specific
wavelengths within the 200-800 nm range, which corresponds to the ultraviolet (UV) and visible (VIS) regions
of the electromagnetic spectrum.[Self ]

Sample-1

Absorbance(Abs)

200 300 400 500 600 700 800
Wavelength(nm)

Figure: D: Concentration Curve Of Herbal Face Serums
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Understanding The Wavelength Range (200-800 Nm):

e Ultraviolet (UV) Region (200-400 nm): This range corresponds to high-energy electronic transitions, primarily
in organic molecules, aromatic rings, and conjugated systems.

¢ Visible (VIS) Region (400-800 nm): Absorption in this range is responsible for the color of substances and is
often due to electronic transitions involving metal complexes and organic chromophores.

Analysis Readings:
The recorded wavelengths and their corresponding absorbance values suggest distinct electronic transitions:

A.207.0 NM (ABSORBANCE: 1.7056) :
o This high absorbance in the deep UV region suggests a strong ®1 — 7©* transition, commonly observed in
conjugated systems, aromatic compounds, or peptide bonds.

B.222.0 NM (ABSORBANCE: 0.4982) :
o Slightly lower than 207 nm, this may indicate another = — ©* transition but with a reduced molar absorptivity,
possibly due to structural constraints or solvent effects.

C.321.0 NM (ABSORBANCE: 0.0845):
o This reading falls in the near-UV region, which often corresponds to n — w* transitions in non-bonding
electrons, found in carbonyl groups or heteroatoms in organic compounds.

D.399.0 NM (ABSORBANCE: 0.0266):

o This value is at the boundary of the UV and visible region, suggesting weak electronic transitions or a tailing
effect from previous strong absorbance peaks. It could also indicate charge-transfer interactions in certain
molecules.

IX.  Results & Product:

The observed absorption spectrum provides insights into the electronic structure of the analyzed sample.
The significant absorption at lower wavelengths (207 nm and 222 nm) indicates strong electronic transitions,
likely involving @ — m* transitions, while the weaker absorption at higher wavelengths suggests n — w*
transitions or lower-energy electronic interactions. Further analysis, such as structural elucidation and solvent
influence, could refine the understanding of these spectral characteristics. The formulated orange herbal face
serum demonstrated excellent stability, hydration, and skin-brightening properties. The serum maintained
consistency over different storage conditions and showed no signs of microbial contamination or skin irritation.
The active ingredients effectively penetrated the skin, improving moisture retention and reducing pigmentation.
The formulation of natural skincare products has gained significant attention due to the benefits of plant-based
ingredients, which provide nourishment, hydration, and protection against oxidative damage. This procedure
describes the preparation of a natural skincare serum enriched with bioactive compounds from orange peel extract,
aloe vera gel, rose water, glycerin. [MAJOR RESEARCH PROJECT]

Figure: E: Orange-Based Herbal Face Serums Natural

X.  Conclusion:
Orange-based herbal face serums offer a natural, effective, and safe alternative to synthetic skincare
products. Rich in vitamin C and antioxidants, orange peel extract provides numerous skin benefits, including
brightening, hydration, and anti-aging properties. The combination of aloe vera, rose water, and essential oils
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enhances the serum’s effectiveness, making it a powerful skincare formulation. Extraction methods play a crucial
role in obtaining high-quality bioactive compounds, ensuring the serum delivers maximum benefits. Various
quality control tests confirm its stability, efficacy, and safety. Given the rising demand for herbal cosmetics, orange
herbal face serums hold great potential in the skincare industry, promoting healthy and radiant skin. Modern
lifestyles often involve limited exposure to sunlight, increased environmental pollution, and unhealthy dietary
habits. These factors contribute to various skin concerns, including dullness, uneven skin tone, dark spots,
freckles, and rough texture. As a result, people are increasingly prioritizing skincare and opting for products such
as creams, lotions, and serums to slow down skin aging, minimize wrinkles, and maintain a healthy complexion.
A well-formulated skin serum can help improve skin texture, reduce the appearance of pores, and enhance
moisture retention. Serums are known for their fast absorption and ability to penetrate deeper skin layers,
delivering high concentrations of active ingredients while maintaining a non-greasy finish. These products are
typically available in gel, lightweight lotion, or hydrating formulations, making them suitable for different skin
types. Cosmetic serums, which are highly concentrated water- or oil-based formulations, provide various benefits,
including hydration, improved skin texture, reduced pore size, and anti-aging effects. Ayurvedic skincare solutions
often incorporate natural ingredients such as orange peel, aloe vera, rice water, and sandalwood oil, which are
known for their therapeutic properties. Aloe vera, with its antibacterial and antifungal properties, can aid in
treating minor skin infections, while orange peel helps brighten and hydrate dull skin. Regardless of skin type,
essential ingredients in serums contribute to maintaining skin health. Whether used for moisturizing, anti-aging,
or wrinkle prevention, serums play a crucial role in modern skincare routines. The ability of serums to penetrate
deeply into the skin and deliver active ingredients efficiently makes them a valuable addition to daily skincare
practices. Upon evaluation, the serum demonstrated desirable properties, including skin compatibility, stability
under storage conditions, and the absence of irritation. The findings suggest that the herbal face serum has
significant potential to promote clear, healthy, and radiant skin. This research supports the formulation’s efficacy
and reinforces its benefits for skincare. Modern times, factors such as limited exposure to sunlight, environmental
pollution, and unhealthy dietary habits contribute to the excessive production of free radicals in the body. These
free radicals, especially those generated by sun exposure, can accumulate and negatively impact the skin, leading
to issues such as dullness, uneven skin tone, dark spots, freckles, and rough texture. As a result, more individuals
are seeking effective skincare solutions, including creams, lotions, and serums, to slow down skin aging and
maintain a healthy appearance. A well-formulated skin serum can help improve skin texture, reduce the
appearance of pores, enhance hydration, and promote a firmer, smoother complexion. Regardless of skin type,
the right combination of ingredients plays a crucial role in maintaining healthy skin. Skincare products are
commonly used for various conditions, including psoriasis, shingles, and itching. Additionally, cuts, abrasions,
and burns may benefit from the topical application of aloe vera gel, which has antibacterial and antifungal
properties that aid in healing minor skin infections. The skin, being the body’s largest and most vital organ,
continuously works to repair and protect itself. The outermost layer, the epidermis, and the innermost layer, the
dermis, are affected by various external factors, including UV radiation, pollutants, and residual makeup. Dry
patches, irritation, and allergic reactions can develop as a result. To address these concerns, a wide range of
skincare products such as gels, sunscreens, cleansers, serums, and anti-pigmentation creams are available globally.
Among these, serums are lightweight formulations designed to penetrate deeper into the skin, delivering highly
concentrated active ingredients. Typically water- or oil-based, serums provide hydration, minimize pores, prevent
wrinkles, and offer anti-aging benefits. Many herbal ingredients recommended in Ayurveda, such as aloe vera,
citrus extracts, glycerin, and rose water, are incorporated into face serums due to their therapeutic properties. Aloe
vera, in particular, possesses antimicrobial and antifungal effects, making it beneficial for mild skin issues.
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