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Abstract: Herbal formulations have garnered increasing attention in recent years as natural alternatives to synthetic
pharmaceutical and cosmetic products, particularly in the domain of skin care and wound healing. Among various botanicals,
Daucus carota (commonly known as wild carrot or Queen Anne's lace) has emerged as a promising medicinal plant due to its
rich phytochemical profile, encompassing flavonoids, terpenoids, phenolic acids, and essential oils. These bioactive compounds
exhibit potent antioxidant, antimicrobial, anti-inflammatory, and skin-regenerative properties, making Daucus carota seed
extracts ideal candidates for topical applications. This review systematically explores the formulation strategies adopted in the
development of herbal lotions incorporating Daucus carota seed extracts. It provides an in-depth overview of the methods of
extraction, characterization of active constituents, formulation bases, emulsification techniques, and stability-enhancing
practices. Moreover, the paper discusses the pharmacological rationale for using Daucus carota in dermatological applications,
supported by recent scientific evidence. Special emphasis is placed on the challenges and considerations in designing stable,
efficacious, and patient-compliant formulations, including pH compatibility, preservative selection, and permeability studies.
Additionally, comparative insights are offered between conventional lotions and herbal formulations, highlighting the safety
and efficacy profiles. The review concludes with recommendations for future research directions to standardize herbal lotion
development and validate clinical effectiveness. Through this synthesis, the paper aims to contribute to the growing body of
literature on plant-based dermatological therapies and guide researchers in optimizing herbal lotion formulations for
commercial and therapeutic use.

Keywords: Daucus carota seeds, herbal lotion, formulation strategies, wound healing, topical application,
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INTRODUCTION

In recent decades, there has been a marked increase in the demand for herbal and plant-based skincare
formulations globally. This trend is primarily fueled by growing public awareness of the long-term side
effects and potential toxicity associated with synthetic chemicals used in conventional dermatological
products, such as parabens, sulfates, and corticosteroids (Akinmoladun et al., 2020; Nair et al., 2020).
Consequently, both consumers and researchers are turning toward phytotherapeutics natural formulations
enriched with bioactive plant extracts for safer and holistic dermatological care. Within this context, topical
delivery systems like herbal lotions are gaining significant popularity due to their ease of application,
soothing texture, faster absorption, and non-invasiveness (Mahato et al., 2017).
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Herbal lotions are semi-solid emulsions that serve as efficient carriers for delivering therapeutic
phytoconstituents directly to the skin. Unlike creams and ointments, lotions are typically lighter in
consistency, making them more suitable for conditions where non-greasy, spreadable formulations are
required (Al-Snafi, 2019). They can be formulated either as oil in-water (O/W) or water-in-oil (W/O)
emulsions depending on the desired effect, viscosity, and absorption characteristics. When formulated with
botanicals like Daucus carota, these lotions provide not only basic skin moisturization but also therapeutic
effects such as antimicrobial action, inflammation reduction, wound healing, and skin regeneration (Saeed
et al., 2022; Chandran et al., 2021).

Daucus carota L., commonly known as wild carrot, is a biennial herbaceous plant belonging to the
Apiaceae family. Although its root is popularly used as a food source, its seeds hold significant
ethnopharmacological value. Historically, Daucus carota seed oil has been used in traditional medicine
systems, including Ayurveda and Unani, for treating skin inflammations, wounds, and microbial infections
due to its anti-inflammatory and aromatic properties (Kumar et al., 2018; Al-Snafi, 2019). Recent
pharmacognostic studies have validated these traditional claims by confirming that Daucus carota seeds
are rich in secondary metabolites like monoterpenes (e.g., a-pinene, sabinene), sesquiterpenes (e.g.,
carotol, B-bisabolene), phenolics (e.g., flavonoids, tannins), and carotenoids (e.g., P-carotene, lutein)
(Sulaiman et al., 2023; Islam et al., 2019).

These phytochemicals play a crucial role in modulating oxidative stress, microbial proliferation, and
inflammatory pathways factors that are commonly implicated in skin disorders such as acne, eczema,
dermatitis, and delayed wound healing (Gulati et al., 2021; Saeed et al., 2022). For example, flavonoids
like luteolin and apigenin have been shown to inhibit pro-inflammatory cytokines such as IL-6 and TNF-a,
thereby providing relief in inflammatory dermatoses (Kumarasamy et al., 2005). Similarly, carotenoids like
[-carotene act as potent antioxidants that scavenge free radicals, protect skin cells from UV-induced
damage, and accelerate epithelial regeneration (Sulaiman et al., 2023). These findings highlight the
potential of Daucus carota seed extract as an ideal ingredient for dermatological formulations.

The antimicrobial profile of Daucus carota seed oil further strengthens its suitability for wound care and
infection prevention. Several studies have reported that the essential oil extracted from the seeds exhibits
significant antibacterial activity against Staphylococcus aureus, Escherichia coli, Bacillus cereus, and
Pseudomonas aeruginosa, as well as antifungal activity against Candida albicans (Saeed et al., 2022;
Gulati et al., 2021). These are common pathogens responsible for skin infections, burns, and delayed
wound healing. Topical application of Daucus carota formulations, therefore, offers a dual benefit:
enhancing tissue repair while preventing microbial colonization of the wound site (Islam et al., 2019).

Despite these therapeutic advantages, the conversion of plant extracts into effective and user friendly
lotions presents various formulation challenges. First, the bioactive compounds in herbal extracts are
chemically complex and prone to degradation under unfavorable conditions such as heat, light, or oxidation
(Patel et al., 2021). Therefore, the selection of appropriate excipients such as emulsifiers, humectants,
preservatives, and antioxidants is critical to maintain formulation stability and shelf life. Secondly, the
physicochemical compatibility of Daucus carota seed extract with the lotion base must be ensured to
prevent phase separation, sedimentation, or pH imbalance. This requires rigorous testing during formulation
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development, including stability studies, organoleptic evaluations, and microbial load assessments
(Chandran et al., 2021).

The method of extraction also greatly influences the therapeutic efficacy of Daucus carota seed extracts.
Solvent polarity, extraction duration, and temperature can alter the yield and concentration of active
phytochemicals. For instance, ethanol and methanol extractions are typically more efficient in isolating
flavonoids and phenolic acids, while steam distillation is used to obtain essential oils (Sulaiman et al.,
2023). Standardizing these extraction protocols is essential to ensure batch-to-batch consistency in herbal
lotions, which is often a limitation in natural product development (Mahato et al., 2017).

Moreover, the growing popularity of green chemistry and natural cosmeceuticals necessitates that such
herbal lotions be free from harmful chemicals, non-comedogenic, pH-balanced, and dermatologically
tested. This adds to the formulation complexity but also enhances the commercial appeal and therapeutic
integrity of the final product. With increasing evidence supporting the efficacy of Daucus carota seed
extracts in dermatological applications, it becomes imperative to explore, compile, and critically analyze
the existing literature to provide a comprehensive scientific basis for its use in herbal lotion development.

This review seeks to fill that gap by offering an in-depth analysis of the phytochemical composition,
pharmacological actions, extraction methods, formulation principles, and potential applications of Daucus
carota seed extracts in lotion preparation. Through a synthesis of traditional knowledge and modern
scientific findings, this paper aims to inform researchers, pharmacists, and formulators about best practices
and current advances in the field of herbal topical formulations.

PHYTOCHEMICAL COMPOSITION AND PHARMACOLOGICAL
PROPERTIES OF DAUCUS CAROTA SEEDS

Daucus carota seeds are a rich source of numerous bioactive compounds that impart significant
dermatological benefits. Gas chromatography-mass spectrometry (GC-MS) analysis has identified key
constituents such as o-pinene, sabinene, carotol, geraniol, and B-caryophyllene among the volatile
components (Sulaiman et al.,, 2023). Non-volatile constituents like flavonoids (luteolin, apigenin),
carotenoids (B-carotene, lutein), and phenolic acids are also abundant (Kumar et al., 2018). These
phytochemicals collectively contribute to the seed extract’s antioxidant, antimicrobial, anti-inflammatory,
and wound healing activities.

The antioxidant potential of Daucus carota seeds is largely attributed to the high presence of carotenoids
and flavonoids, which neutralize free radicals and protect skin cells from oxidative damage (Al-Snafi,
2019). Studies show that B-carotene enhances fibroblast proliferation and collagen synthesis critical steps
in wound healing (Islam et al., 2019). Furthermore, the antimicrobial activity of the essential oil has been
validated against Gram positive and Gram-negative bacteria as well as fungal strains, supporting its
application in preventing wound infections (Saeed et al., 2022).

Additionally, carotol, the principal component of carrot seed essential oil, has been reported to exhibit anti-
inflammatory properties by inhibiting cyclooxygenase (COX) pathways, thus reducing skin inflammation
and promoting faster recovery from dermatoses (Gulati et al., 2021).
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Major Phytochemical Classes in Daucus carota

Daucus carota seeds harbor a diverse array of phytochemicals that confer significant pharmacological
properties. Studies have demonstrated that the primary classes of bioactives include:

Table 1: Major Phytochemical Classes in Daucus carota Seeds and Their Biological Roles

Phytochemical Class Examples Biological Role
Terpenes Carotol, a-pinene, sabinene Antimicrobial, anti-inflammatory
Flavonoids Luteolin, Apigenin Antioxidant, anti-inflammatory
Carotenoids [-carotene, Lutein Antioxidant, photoprotection
Phenolic Acids Chlorogenic acid, Caffeic acid Antioxidant, antimicrobial
Coumarins Umbelliferone Skin-lightening, anti-inflammatory

(Sources: Sulaiman et al., 2023; Kumar et al., 2018)

These compounds exhibit synergistic effects that enhance wound healing, reduce oxidative stress, inhibit
microbial growth, and modulate inflammatory responses (Al-Snafi, 2019).

Pharmacological Relevance for Dermatology

The unique phytochemical profile of Daucus carota seeds makes them exceptionally suited for skin
applications:

. Antioxidant Protection: -carotene and flavonoids neutralize free radicals, preventing skin aging
and photodamage (Islam et al., 2019).

. Wound Healing Enhancement: Terpenes like carotol stimulate fibroblast proliferation and
collagen deposition.

. Antimicrobial Defense: Essential oils inhibit pathogens responsible for skin infections (Saeed et
al., 2022).

« Anti-Inflammatory Action: Flavonoids suppress pro-inflammatory cytokines (TNF-a, IL-6), helping
in dermatitis and psoriasis (Kumarasamy et al., 2005).

Thus, Daucus carota extracts provide a multifunctional therapeutic arsenal ideal for herbal lotion
development.

EXTRACTION TECHNIQUES FOR DAUCUS CAROTA SEED BIOACTIVES
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Conventional Extraction Methods

Efficient extraction of bioactive constituents from Daucus carota seeds is crucial for achieving potent
therapeutic effects in topical formulations. Various methods have been employed, including:

. Cold Maceration: A simple and traditional method involving soaking seeds in solvents like ethanol
or methanol at room temperature to preserve thermolabile compounds (Chandran et al., 2021).

. Soxhlet Extraction: A continuous hot extraction technique ideal for obtaining high yields but may
degrade heat-sensitive phytoconstituents.

. Ultrasound-Assisted Extraction (UAE): An emerging technique using ultrasonic waves to
enhance solvent penetration and extraction efficiency while maintaining the integrity of bioactives
(Sulaiman et al., 2023).

Solvent selection is another critical factor. Polar solvents such as ethanol and methanol extract flavonoids
and phenolics effectively, whereas steam distillation is preferred for isolating essential oils rich in terpenes
and volatile compounds (Mahato et al., 2017).

Standardization of the extract based on phytochemical profiling (e.g., TLC, HPTLC, GC-MYS) is essential
to ensure reproducibility and consistency in the final herbal lotion (Patel et al., 2021).

Advanced Extraction Techniques
Modern extraction technologies have improved both yield and bioactive stability:

Table 2: Advanced Extraction Techniques for Bioactive Compounds from Daucus carota

Extraction Method Advantage Limitation

) . Higher efficiency, low . C

Ultrasound-Assisted Extraction (UAE) Requires optimization
temperature
Supercritical Fluid Extraction (SFE) Solvent-free, high purity Expensive setup
. ) ) ) Risk of degradation at high
Microwave-Assisted Extraction (MAE) Fast extraction
energy

(Sources: Mahato et al., 2017; Sulaiman et al., 2023)
Selection of method depends on the target compound, cost considerations, and intended lotion formulation.

FORMULATION STRATEGIES FOR HERBAL LOTIONS CONTAINING
DAUCUS CAROTA EXTRACTS

Developing a stable and effective herbal lotion requires a systematic approach to formulation design,
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including selection of suitable excipients, optimization of base composition, and maintenance of emulsion
stability.

. Selection of Lotion Base: The choice of an oil-in-water (O/W) emulsion is typically favored for
Daucus carota-based lotions due to their lighter texture, better aesthetic appeal, and faster skin
absorption (Mahato et al., 2017). O/W emulsions also facilitate the dispersion of hydrophobic
essential oils and hydrophilic flavonoid fractions in a stable manner.

. Role of Emulsifiers and Stabilizers: Natural emulsifiers such as lecithin, beeswax, and glyceryl
stearate are commonly used to maintain emulsion stability and enhance skin feel. These emulsifiers
help reduce surface tension between oil and water phases, creating a uniform and stable lotion (Patel
et al., 2021).

Stabilizers like carbopol, xanthan gum, and cetyl alcohol are added to increase viscosity, prevent phase
separation, and ensure longer shelf life (Chandran et al., 2021).

. Incorporation of Antioxidants and Preservatives: Since Daucus carota essential oil and
carotenoids are prone to oxidative degradation, antioxidants like Vitamin E (tocopherol) and
ascorbic acid are incorporated to prevent rancidity and maintain bioactivity (Nair et al., 2020).
Natural preservatives such as potassium sorbate, sodium benzoate, and phenoxyethanol are preferred
over synthetic ones to align with the 'natural product' appeal (Gulati et al., 2021).

CRITICAL QUALITY CONTROL PARAMETERS IN HERBAL LOTION
DEVELOPMENT

Several key parameters must be optimized for a successful herbal lotion:

. pH: The final formulation should have a pH close to the skin’s natural pH (around 5.5) to prevent
irritation and maintain the integrity of the skin barrier (Patel et al., 2021).

. Viscosity: Moderate viscosity ensures easy spreadability without dripping.
. Spreadability and Absorption: Essential for consumer acceptability and therapeutic efficiency.
. Microbial Stability: Microbial load testing (total viable count) must confirm the absence of

contamination over the product's intended shelf life (Mahato et al., 2017).

Accelerated stability testing under varying temperatures, humidity, and light exposure further validates the
robustness of the formulation (Chandran et al., 2021).

DERMATOLOGICAL APPLICATIONS AND THERAPEUTIC BENEFITS
. Wound Healing

Topical application of Daucus carota lotions can significantly promote wound contraction, increase
collagen deposition, and enhance epithelialization. Animal model studies have shown faster wound closure
rates and higher tensile strength of healed tissue upon treatment with carrot seed oil formulations (Islam et

Shreyasi, Dr. Manmohan Sharma, Dr. Shailesh Sharma, Dr. Hansraj Bishnoi www.ignited.in 178



Journal of Advances in Science and Technology
Vol. 22, Issue No. 1, March-2025, ISSN 2230-9659
al., 2019).

. Anti-Inflammatory Effects

Luteolin and apigenin in the extract inhibit inflammatory mediators, reducing erythema, swelling, and
itching in inflammatory dermatoses such as eczema and psoriasis (Kumarasamy et al., 2005; Gulati et al.,
2021).

. Antimicrobial Protection

By inhibiting pathogenic microbes, Daucus carota lotions prevent wound infections and secondary
bacterial colonization, enhancing overall skin health (Saeed et al., 2022).

R Antioxidant Defense

The antioxidant-rich composition protects the skin against oxidative stress induced by UV radiation and
environmental pollutants, thus offering anti-aging benefits (Sulaiman et al., 2023).

CHALLENGES AND FUTURE PERSPECTIVES
Despite the encouraging evidence supporting Daucus carota seed extracts, several challenges remain:

. Standardization and Quality Control: Variability in extract composition due to geographic,
seasonal, and processing factors necessitates robust standardization protocols (Nair et al., 2020).

. Stability Issues: Formulations containing natural oils are prone to oxidation and microbial spoilage
if not properly preserved (Patel et al., 2021).

. Clinical Validation: While preclinical data are promising, large-scale randomized clinical trials are
needed to substantiate the efficacy and safety of Daucus carota lotions (Islam et al., 2019).

Future research should focus on novel formulation techniques like nanoemulsions and liposomal delivery
systems to enhance the bioavailability and skin penetration of Daucus carota phytoconstituents (Sulaiman
et al., 2023). In addition, regulatory frameworks for herbal cosmetics must be strengthened to ensure
product safety and consumer trust.

CONCLUSION

The review of current literature and formulation studies clearly demonstrates that Daucus carota (wild
carrot) seed extracts possess significant therapeutic potential in the development of effective, safe, and
multifunctional herbal lotions. The seeds are a rich source of bioactive phytochemicals including
carotenoids, flavonoids, terpenoids, and essential oils that exhibit a synergistic combination of antioxidant,
antimicrobial, anti-inflammatory, and wound-healing properties. These attributes make Daucus carota an
ideal candidate for integration into topical skincare and dermatological preparations.

The formulation of herbal lotions using Daucus carota extract is not merely a matter of combining plant
materials with excipients but involves a nuanced understanding of pharmaceutical and cosmetic science.
Careful selection of emulsifiers, stabilizers, preservatives, and pH adjusters is required to maintain the
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bioactivity, safety, and stability of the final product. Oil-in-water emulsions have emerged as the preferred
base due to their aesthetic appeal and skin compatibility. Furthermore, incorporation of natural antioxidants
such as Vitamin E can mitigate the oxidative degradation of carotenoids, while natural preservatives ensure
microbial safety without compromising the herbal nature of the formulation.

Extraction methods play a pivotal role in determining the potency and yield of the active constituents.
While traditional techniques such as cold maceration and Soxhlet extraction are still relevant, modern green
extraction methods like ultrasound-assisted extraction (UAE) and supercritical fluid extraction (SFE) have
shown promise in preserving bioactivity while increasing efficiency. However, standardization of these
methods remains a major challenge and needs further optimization to ensure consistent results across
batches.

Moreover, the biological activities of Daucus carota seed extracts have been supported by various in vitro
and in vivo studies. Topical formulations have shown efficacy in accelerating wound contraction,
enhancing collagen deposition, controlling microbial infections, and modulating inflammatory responses.
These findings underscore the immense potential of Daucus carota-based lotions in addressing a wide
spectrum of skin conditions ranging from minor cuts and burns to chronic dermatoses.

Despite these advances, several limitations and research gaps remain. The lack of large-scale human
clinical trials is a critical barrier to the commercial translation of these herbal formulations. Variability in
phytochemical profiles due to environmental, geographical, and seasonal factors further complicates
standardization efforts. Additionally, there is a pressing need for regulatory frameworks that can validate
and ensure the safety and efficacy of herbal cosmeceuticals, especially in countries where such systems are
still evolving.

In conclusion, Daucus carota seed extracts offer a scientifically and traditionally validated option for
herbal lotion development. With further research into formulation optimization, phytochemical
standardization, clinical validation, and regulatory compliance, these formulations can pave the way for
innovative, eco-friendly, and health-promoting skincare products in both pharmaceutical and cosmetic
industries. The integration of traditional botanical wisdom with modern pharmaceutical technologies has
the potential to redefine dermatological care, emphasizing not only treatment but also prevention,
nourishment, and holistic skin wellness.
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