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Abstract 

This review provides a concise overview of the burgeoning use of herbal drugs in cosmetics, showcasing 

their increasing importance in modern skincare formulations. Through an exploration of various herbal 

plants and their extracts, such as Aloe vera, lavender, calendula, and green tea, among others, the 

review elucidates the diverse array of benefits these botanicals offer for skin health and overall well-

being. By harnessing the therapeutic properties of these natural ingredients, cosmetics can deliver 

moisturizing, soothing, anti-inflammatory, and antioxidant effects to address a range of skincare 

concerns. Scientific evidence supporting the efficacy of herbal extracts in treating common 

dermatological conditions, like acne, eczema, and aging, is discussed, along with their potential for 

promoting wound healing, collagen synthesis, and UV protection. Despite challenges related to quality 

control and regulatory compliance, advancements in extraction methods and formulation technologies 

continue to drive innovation in herbal cosmetics. As consumer demand for natural, sustainable, and 

eco-friendly skincare products grows, the incorporation of herbal ingredients is poised to play an 

increasingly significant role in the future of the cosmetics industry. Embracing nature’s bounty offers 

not only effective skincare solutions but also contributes to a broader shift toward holistic and 

environmentally conscious beauty practices. 
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INTRODUCTION 
Indian herbs are now widely used in toiletries and 

cosmetics, with research highlighting their personal 
care benefits [1]. For specific advantages, “herbal 
cosmetics” are made by mixing botanical 
components into conventional cosmetic bases. 
Their few side effects are what are driving their 
growing demand [2]. Cosmetics, as defined by the 
European Commission, are substances that are 
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applied to oral membranes or external body parts for the purposes of protection, cleaning, or fragrance. 
According to scientific studies, plant-based chemicals protect and restore skin in addition to improving 
appearance [3]. Alpha-hydroxy acid and coenzyme Q10 are examples of active ingredients included in 
“cosmeceuticals,” over-the-counter skincare products that were developed in the 1990s and promoted 
elasticity, anti-aging, and protection from ultraviolet radiation [4]. 

 
The health, routine, employment, weather, and upkeep of each person were the factors that 

determined the beauty of their skin and hair [5]. During the summer, the skin becomes dehydrated from 
prolonged contact with heat, leading to wrinkles, freckles, pimples, pigmentation, and sunburns. The 
severe winter weather damages skin and hair, resulting in infections, maceration, fissures, and hair loss 
[6]. Skin conditions are prevalent in all age groups and can result from exposure to chemicals, 
microorganisms, biological toxins found in the environment, and, to a lesser extent, from 
malnourishment [7]. Ayurveda used plants and herbs to create cosmetics that improved appearance and 
provided protection from outside influences, drawing on the wisdom of nature [8]. Cosmetics are 
defined under the Drugs and Cosmetics Act as substances that are applied to the body to clean, beautify, 
or change appearance. They do not require a drug authorisation, unlike drugs [9]. Natural herbs and 
fragrant materials, prized for their pharmacological and cosmetic characteristics, are included in herbal 
cosmetics [10].  

 

Plant extracts are becoming more and more popular as components in cosmetic formulas, mostly due 

to the negative reputation that animal-derived extracts have recently gained. Traditionally, the primary 

source of ingredients for cosmetics was plants, until techniques for creating synthetic materials with 

comparable qualities were found. Even though natural compounds made from plant extract are presently 

found in a lot of makeup products sold in stores and are a very interesting area for future study. The 

following advantages of using herbal cosmetics in the present day are maintained: colour, scent, 

elegance, and efficacy [11–12]. The global market for toiletries and cosmetics reached around $150 

billion in 2004, up more than 4% from 2003, according to a market assessment. This indicates 

significant growth in important developing markets [13]. The market for herbal remedies has 

experienced growth due to the growing need for natural alternative medications. The global market for 

herbal goods has been expanding between 10% and 15% a year. In India alone, the trade in medicinal 

plants is worth over Rs. 5.5 billion. By 2050, the World Health Organisation (WHO) projects that the 

worldwide market for herbal goods will be valued $5 trillion. With respective market shares of 20% 

and 41%, the United States and Europe are the two largest global marketplaces for herbal goods [14]. 

The World Bank estimates that the global market for medicinal plants and their products is worth US$ 

62 billion, with potential sectors including pharmaceutical, neutraceutical, and cosmeceutical. These 

areas present a wealth of prospects for Indian pharmaceutical and cosmetic enterprises. 

 

SOME NATURAL PLANTS OR HERBS USED IN COSMETICS 

Aloevera 

Aloevera is a member of the Liliaceae family of plants that is widely used for cosmetic purposes. It 

provides a skin wound-healing action, possessing the ability to moisturise and soften in the direction of 

the skin. Aloe vera’s amino acid composition, leucine and isoleucine, glycosides, and the like saponin 

have a purifying effect, whilst other vitamins and folic acid, among other ingredients, give rise to 

antioxidant activity, therefore the delay indicators of premature ageing [15]. Microbiological and 

Aloevera’s hydrating properties aid skin in stay unaffected by microbial degradation and Keep skin 

from drying out and getting harsh. Shooting Aloevera’s action gives a sensation of cooling and stops 

sunburn before it ever starts [16]. 

 

Henna 

Henna, a member of the Lythraceae family, is mostly used as a powder or paste colour in the 

cosmetics sector. It is frequently used as a colouring pigment, and in Indian tradition, using it during 

the festive or marriage season is regarded as auspicious [17]. Henna is a common ingredient in hair care 

products since it greatly enhances hair coloring and masks signs of aging [18]. 
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Neem 

Neem, which is a member of the Meliaceae family, has moisturising and antibacterial properties, 

making it a common ingredient in cosmetics intended for external use. Neem soap is used as a 

preventative measure against fungal infections or to treat mild skin infections. It also provides 

moisturising properties and helps to minimise breakouts [19]. 

 

Turmeric 

Turmeric is a yellow-to-orange powder made from the Zingiberaceae family plant curcuma longa. 

Phytochemicals, including demethoxycurcumin, curcumol, eugenol, curcumin, and turmeronols are 

found in turmeric. Curcumin has numerous cosmetic benefits and is the source of the color yellow. Due 

to its antibacterial properties, turmeric is used to treat minor injuries on the skin. It also has antioxidant 

properties, which enable it to scavenge free radicals and postpone the signs of aging. Turmeric is said 

to reduce complexity, which is why it is a common ingredient in fairness creams. When administered 

topically, turmeric’s antimicrobial qualities also aid in the treatment of skin infections. As a result of its 

ongoing benefits to skin tone and texture, it is customarily used during marriage. Because of its 

enormous cosmetic value, turmeric is present in most cosmeceuticals [20]. 

 

Coconut Oil 

Coconut oil comprises glycerides derived from the fruit or seed of the Cocos nucifera coconut tree, 

belonging to the Arecaceae family. 

 

In the cosmetics sector, coconut oil is used as a skin softener and moisturizer to avoid dry skin, 

particularly during the winter. Coconut oil fortifies hair roots, preserves hair colour, and nourishes hair. 

It is also used for massage since it improves muscular tone and relaxes muscles. In addition to its 

aesthetic value, it is used in cooking [21]. 

 

Sunflower Oil 

Rich in waxes, carotenoids, and tocopherols, sunflower oil is derived from Helianthus annuus seeds 

and is good for skin health. It is frequently found in face and body care products and is well-known for 

its calming and moisturizing qualities. Sunflower oil hydrates, brightens the complexion, and nourishes 

the skin [22]. 

 

Jojoba Oil 

Because of its stability and moisturising qualities, jojoba oil – which is derived from Simmondsia 

chinensis seeds—is prized in cosmetics. It is a flexible element in cosmetics and scent formulations, 

and it is utilized in exotic perfumes to neutralize undesirable colors and odors [23]. 

 

Olive Oil 

Tripalmitin, tristearate, monostearate, squalene, β-sitosterol, and tocopherol are all found in olive oil, 

which is made from the fruits of Olea europaea (Oleaceae family). It has uses in the food industry and 

often appears in moisturisers and conditioners as a shampoo and hair conditioner [24]. 

 

Amla 

The fruit of the Emblica Officinalis tree, known as amla, has a high oil and vitamin C content. Amla 

is used to treat hair and scalp problems. Additionally, it is used to treat hair loss and skin disorders in 

youngsters [25]. 

 

Shikakai 

The medicinal plant known as shikakai, Acacia concinna Linn., is native to southern Asia. The plant’s 

fruits are used to cleanse hair and are also used to promote hair development. The plant’s saponin 
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content makes it an excellent cleaning agent. A lot of commercial shampoos that are meant to nourish 

hair use shikakai as one of their main ingredients [26]. 

 

Rose Oil 

Rose water and rose oil, which are produced from the rosa plant and are sold commercially, have 

numerous medicinal uses. Rose oil is utilised in the perfume business because of its pleasant scent, 

which also improves skin texture and muscle tone. When used topically, rose oil helps to keep skin 

healthy and clean [27, 28]. 

 

Eucalyptus Oil 

Eucalyptus oil is used in toothpaste, liniments, ointments, and medicinal flavours. It is obtained by 

steam distillation from Eucalyptus species. Because of their pleasant scent and rejuvenating qualities, 

essential oils are frequently used in toothpaste and dentifrices for cosmetic purposes [29]. 

 

Tamarind 

Widely grown in tropical areas, Tamarindus indica (Fabaceae family) is prized for its therapeutic 

and nutritional qualities. Tamarind seeds help lower lipid peroxidation because of their antibacterial, 

antioxidant, and radical-scavenging qualities. It is a useful component in anti-wrinkle cosmetics due to 

its potent antioxidant properties [30–32]. 

 

Vitamin C 

Free radicals are neutralised by vitamin C, which also supports immunological function and prevents 

oxidative damage. Carrots, peaches, sweet potatoes, oranges, and broccoli are all abundant [33–40]. 

 

Vitamin E 

As a “free radical scavenger,” vitamin E, which may be obtained from both plant and animal sources, 

helps shield against cancer and heart disease. Nuts, whole grains, almonds, and vegetable oils are all 

excellent sources [41]. 

 

Brambhi 

Bacopa monnieri (L.) Wettst., a member of the Scrophulariaceae family, holds significant importance 

in herbal medicine due to its memory-boosting compounds known as bacosides. This botanical species 

boasts a wide array of medicinal properties, including anticancer, antioxidant, memory enhancement, 

and cardio-tonic effects. Its extensive utilization in traditional Indian medicine, particularly within 

Ayurveda, underscores its historical significance. The primary active compounds responsible for these 

therapeutic effects are bacosides, specifically bacoside-A and -B, which are present in all parts of the 

plant. Notably, bacoside-A is prominently featured in pharmaceutical formulations aimed at addressing 

brain-related issues and improving cognitive function [42]. 

  

Gotu Kola 

Widely distributed throughout India, Pakistan, Sri Lanka, Madagascar, South Africa, and Eastern 

Europe, “Centella asiatica” (Gotu Kola) is prized for its therapeutic properties. Pentacyclic triterpenoid 

saponins, which include asiaticoside, centelloside, and madecassoside, are their primary biologically 

active compounds, or centelloids. Its pharmacological and dermatological qualities have been affected 

by these. Its medicinal potential is further enhanced by the presence of flavonoids (quercetin, rutin, and 

kaempferol), phenolic acids (chlorogenic acid and derivatives), triterpenic steroids (stigmasterol, 

sitosterol), amino acids, sugars, and vitamins (Table 1) [42]. 

 

Advantages of Herbal Cosmetics Over Synthetic Ones 

Herbal cosmetics are increasingly favored in the beauty and fashion industry, aligning with the 

modern trend towards natural products. Women are turning to these agents for personal care, drawn by 
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their ability to enhance beauty while supplying the body with nutrients and promoting overall health. 

Compared to synthetic cosmetics, herbal alternatives offer several advantages, making them a 

preferable choice for many consumers. 

 

Natural Ingredients  

Herbal cosmetics derive their efficacy from plant parts and extracts, avoiding harmful synthetic 

chemicals that can be detrimental to the skin. With growing consumer concerns about synthetic 

chemicals, there is a demand for products with traceable, natural ingredients, emphasizing the benefits 

of botanicals [43]. 
 
Safety 

Natural cosmetics undergo rigorous testing and are proven safe for use by dermatologists. They are 
hypoallergenic, reducing the risk of skin reactions or irritations. Unlike synthetic counterparts 
containing potentially harmful preservatives, like BHA and BHT, herbal cosmetics utilize natural 
antioxidants, such as Vitamin C, ensuring safety and efficacy [44]. 
 
Compatibility with All Skin Types 

They offer a range of products, from foundation to lipstick, designed to complement various skin 
tones without compromising skin health. In contrast, synthetic cosmetics may contain coal tar-derived 
colors, known carcinogens, whereas natural colors obtained from herbs pose fewer risks [45]. 
 
Wide Selection 

Despite being a relatively new category, natural cosmetics provide a diverse range of beauty products 
to cater to different preferences. Additionally, there is a variety of herbal extracts available, including 
Andrographis paniculata, Asparagus racemosus, and Boswellia serrata, offering further options for 
natural beauty solutions [46]. 
 
Budget-Friendly 

Natural cosmetics often come at more affordable prices compared to their synthetic counterparts. 
According to the World Health Organization (WHO), approximately 80% of the world population relies 
on natural products for healthcare due to concerns about side effects and the rising cost of modern 
medicine. WHO advocates for traditional herbal remedies in healthcare programs, emphasizing their 
low cost and relative safety [47]. 
 
Cruelty-Free 

Unlike some synthetic cosmetics, natural formulations do not require animal testing. These products 
undergo testing in laboratories by experts using advanced equipment, ensuring safety without the need 
for animal involvement [48, 49]. 
 
Minimal Side Effects 

Synthetic beauty products can sometimes irritate the skin, leading to issues like pimples or pore 

blockages. Natural cosmetics, on the other hand, are less likely to cause such problems due to their use 

of natural ingredients. For instance, herbal cosmetics are free from parabens, a common preservative in 

cosmetics that can penetrate the skin and potentially disrupt hormone function [50, 51]. 

 

Regulatory Clarity 

Herbal cosmetics are regulated differently from drugs based on their intended use. The Drugs and 

Cosmetics Act of 1940 defines drugs as substances used for diagnosis, treatment, mitigation, or 

prevention of diseases, while cosmetics are articles intended for beautification, cleanliness, or altering 

appearance [52, 53]. 
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Table 1. Herbal plants used in cosmetics. 
S. N. Latin Name Common Name Part Used Uses Reference 

1 Aloe vera Aloe Leaf Moisturizer, shampoos, creams [54] 

2 Bacopa monneri Brambhi Entire herb Hair growth, good for sleep, 

shampoos. 

[55] 

3 Arctium lappa Burdock root Root Promotes hair growth. [56] 

4 Cedrus 

dessential 

oilsdara 

Dessential 

oilsdar 

Wood Soaps, shampoos [57] 

5 Centella asiatica Gotu kola Plant Hair care, darkening of hair, hair 

oil 

[58] 

6 Citrus 

aurantium 

Orange Peel Soaps, shampoos, antioxidants [59] 

7 Citrus limon Lemon Peel Prevents hair loss: antioxidant [60] 

8 Eclipta alba Bhringraj Plant Promoting hair growth, shampoos, 

hair oil 

[61] 

9 Acacia 

Concinna 

Shikakai Pods Promotes hair growth and prevents 

dandruff 

[62] 

10 Centella asiatica Gotu kola Leaves Regenerating and anti-aging [63] 

11 Melaleuca 

alternifolia 

Tea Tree Leaves Purifying, antibacterial [64] 

12 Mentha spicata Spearmint Leaves Cooling, refreshing, soothing [65] 

13 Hamamelis 

virginiana 

 

Witch Hazel Bark, 

leaves 

Astringent, toning, soothing [66] 

14 Cocos nucifera Coconut Fruit, oil Moisturizing, conditioning [67] 

15 Camellia 

sinensis 

Green Tea Leaves Antioxidant, anti-aging, toning [68] 

16 Calophyllum 

inophyllum 

Tamanu Oil Healing, regenerating [69] 

17 Salvia officinalis Sage Leaves  Antimicrobial and astringent [70] 

18 Rosmarinus 

officinalis 

Rosemary Leaves, oil Stimulating, antioxidant, cleansing [71] 

19 Symphytum 

officinale 

Comfrey Leaves, 

roots 

Healing, anti-inflammatory [72] 

20 Syzygium 

aromaticum 

Clove Buds, oil Antimicrobial, stimulating, 

warming 

[73] 

21 Hypericum 

perforatum 

St. John’s Wort Flowers, 

leaves 

Healing, anti-inflammatory, 

soothing 

[74] 

22 Arctium lappa Burdock Root, 

leaves 

Detoxifying, cleansing, anti-

inflammatory 

[75] 

23 Cinnamomum 

verum 

 

Cinnamon Bark, oil Warming, stimulating, 

antimicrobial 

[76] 

24 Cucumis sativus Cucumber Fruit, 

extract 

 

Hydrating, soothing, cooling [77] 

25 Melissa 

officinalis 

Lemon Balm Leaves, 

Flowers 

Calming, soothing, anti-

inflammatory 

[78] 

26 Chamomilla 

recutita 

German 

Chamomile 

Flowers Soothing, anti-inflammatory, 

calming 

[79] 

27 Curcuma 

aromatica 

Wild Turmeric Rhizomes Brightening, anti-inflammatory [80] 

28 Olea europaea Olive Fruit, oil Nourishing, moisturizing [81] 

29 Salvia sclarea Clary Sage Leaves, oil Balancing, soothing, anti-

inflammatory 

[82] 

30 Hibiscus 

sabdariffa 

Hibiscus Flowers Hydrating, exfoliating, anti-aging [83] 
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NOVEL COSMETICS DELIVERY SYSTEMS 

Cosmetic delivery systems are integral to enhancing the efficacy of skincare products. Encapsulation 

techniques play a pivotal role in the development and production of advanced delivery systems, offering 

novel ways to deliver active ingredients to target areas. Among the diverse range of delivery systems, 

vesicular systems stand out as promising vehicles for cosmetic formulations. These include liposomes, 

silicone vesicles and matrices, as well as multi-walled delivery systems. 

 

Liposomes, artificial spherical vesicles with diameters ranging from 25 to 5000 nm, are widely 

recognized for their effectiveness in cosmetic delivery. Composed of amphiphilic molecules, liposomes 

encapsulate an aqueous cavity within one or more bimolecular phospholipid sheets. The choice of 

phospholipids, such as natural lecithins or synthetic variants, influences the physical stability of 

liposomes. These versatile structures offer a platform for delivering various active ingredients, 

including anti-ageing complexes and vitamins, to the skin [84]. 

 

Another innovative delivery system is niosomes, non-ionic surfactant vesicles fabricated from 

compounds like polyoxyethylene alkyl ether or saccharose diester. These vesicles can enhance skin 

hydration and provide a protective oily film, offering a unique sensory experience upon application 

[85]. 

 

Marinosomes, liposomes derived from natural marine lipid extracts rich in polyunsaturated fatty 

acids, show potential for addressing inflammatory skin disorders. These liposomes are metabolized by 

skin enzymes into anti-inflammatory metabolites, contributing to improved skin health [86]. 

 

Supramolecular biocarriers, small vesicles formed by gellified polysaccharide hydrophilic cores 

surrounded by fatty acids and phospholipids, represent another innovative approach to cosmetic 

delivery. These carriers efficiently capture both hydrophilic and lipophilic active substances, ensuring 

optimal delivery to the skin [87]. 

 

Silicone vesicles and matrices offer yet another avenue for cosmetic delivery. By incorporating active 

ingredients into silicone-based vesicles, such as stearyl dimethicone, enhanced conditioning and 

protection benefits can be achieved. These vesicles also contribute to improved sun protection and hair 

care formulations [88]. 

 

Multi-walled delivery systems combine structured vesicle-forming materials with high shear 

processing to create stable and nourishing cosmetic products. These systems, resembling membrane 

lipids found in the skin’s intracellular matrix, offer long-term stability and effective hydration [89]. 

 

Microemulsions, stable dispersions of oil and water stabilized by surfactant molecules, enhance the 

penetration and efficacy of active ingredients like vitamin E and anti-ageing compounds [90]. 

 

Liposomes 

Liposomes have transformed the realm of beauty products by providing a versatile and efficient 

delivery mechanism for a variety of potent components. These minute vesicles, comprised of natural or 

synthetic phospholipids and frequently complemented with cholesterol, furnish a stable milieu for 

encapsulating both water-soluble and fat-soluble substances. By capitalizing on the distinctive 

configuration of liposomes, cosmetic concoctions can surmount hurdles related to solubility, heighten 

infiltration into the skin’s strata, extend the dispersion of active constituents, and pinpoint specific 

treatment areas. Whether deployed as conveyors for vitamins, antioxidants, or agents for brightening 

the complexion or as active elements themselves to ameliorate skin moisture levels and fortify the skin’s 

protective barrier, liposomes have become essential in contemporary beauty formulations. Their 

capacity to elevate product efficacy, durability, and compatibility with the skin has established them as 
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a fundamental aspect of beauty product formulation, fostering the creation of more effective and precise 

skincare solutions  (Figure 1) [91, 92]. 

 
Figure 1. Liposomes. 

 

Niosomes 

Niosomes, a versatile delivery system, offers a promising avenue for enhancing the efficacy of 

cosmetic formulations. These microscopic structures, comprised of lipids and often cholesterol, 

facilitate the encapsulation and targeted delivery of various active ingredients, such as antioxidants, 

skin-whitening agents, and anti-scarring compounds. Through methods, like thin film hydration, ether 

injection, and reverse phase evaporation, niosomes can be tailored to specific requirements, including 

particle size and drug loading capacity. Their ability to improve skin penetration, stability, and 

controlled release of active compounds makes them invaluable in cosmetic products. Whether 

enhancing skin hydration, reducing scarring, or combating signs of aging, niosomes represent a 

significant advancement in cosmetic formulation, promising more effective and targeted skincare 

solutions [93]. 

 

Transdermal Drug Delivery 

The use of transdermal drug delivery in cosmetics offers a promising approach to enhance the 

efficacy of skincare products. Nanocarriers, such as nanoemulsions, liposomes, solid lipid 

nanoparticles, nanostructured lipid carriers, niosomes, nanocapsules, and nanospheres, play a crucial 

role in facilitating the percutaneous absorption of cosmetic efficacy componentsThree main strategies 

are employed by these nanoscale delivery vehicles to promote skin absorption: unhindered entry into 

the stratum corneum’s viable cell layer through the gaps between cells; interaction with the skin’s outer 

layer to enhance permeability; and passage through skin structures, like hair shafts and oil glands, which 

allows targeted delivery to nearby tissues. 
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By utilizing nanocarriers, cosmetic products can achieve deeper penetration, improved stability, 

controlled release, and enhanced efficacy of active ingredients, leading to more effective skincare 

solutions (Figure 2) [94, 95]. 

 
Figure 2. Transdermal patch. 

 

Microemulsions 

Microemulsions have garnered significant interest within the cosmetics industry due to their 

transparent or translucent isotropic liquid nature, offering distinct advantages over traditional 

emulsions. Their ease of application and removal from containers enhances user experience, while their 

ability to adhere to the skin without leaving a sticky residue further contributes to their appeal. Specific 

ingredients, like didecanoyl glycerol, promote skin pigmentation, while vitamin E and anti-aging 

compounds are effectively delivered through microemulsion formulations. Photoprotective agents and 

antioxidants incorporated into microemulsions offer additional benefits, such as UV protection and 

prevention of lipid peroxidation. Additionally, the use of liquid crystals in emulsions slows down the 

release rate of active ingredients, ensuring prolonged effects. Multiple emulsions serve as controlled 

release systems for various cosmetic applications, further highlighting the versatility and effectiveness 

of microemulsions in cosmetic formulations [96, 97]. 

 

Herbal Adaptogens in Cosmetics 

In recent years, there has been a growing emphasis on developing skincare products that not only 

enhance the skin’s appearance but also support its natural functions and resilience against 

environmental stressors. Among the innovative approaches, the incorporation of herbal adaptogens has 

garnered significant attention for their potential to promote skin health and combat the detrimental 

effects of stressors like UV radiation and pollutants [98]. 

 

Understanding Skin Aging and Environmental Stress 

Skin aging is a multifaceted process influenced by both intrinsic factors, such as genetics, and 

extrinsic factors, including environmental stressors like ultraviolet radiation (UVR) and pollutants. 

Exposure to these stressors can induce oxidative stress, leading to harmful modifications in 

macromolecules and contributing to various skin disorders. One of the main causes of cellular damage 

and skin senescence is oxidative stress, which is an imbalance between the body’s antioxidant systems 

and the production of reactive oxygen species (ROS) [99]. 
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The Role of Adaptogens 

Adaptogens are natural ingredients used in herbal medicine to help the body’s systems return to 

normal and regulate themselves. These compounds have emerged as promising skincare product 

components. Plants, like kakadu plum and ashwagandha, are used to extract adaptogens. These plants 

have characteristics that foster resilience and enable them to flourish in challenging environments. 

Adaptogens in skincare are believed to help the skin maintain equilibrium, strengthen its defences, and 

adjust to stimuli [100]. 

 

The Mechanism of Action 

They activate cellular stress response pathways, such as the nuclear factor erythroid-2-related factor 

2 (Nrf2)-mediated antioxidant pathway, which enhances the cell’s ability to combat oxidative stress and 

maintain redox homeostasis. Additionally, adaptogens promote the production of nicotinamide adenine 

dinucleotide phosphate (NADPH), a crucial molecule involved in antioxidant defense and cellular 

metabolism [101]. 

 

Experimental Evidence 

Studies have demonstrated the efficacy of adaptogens in protecting skin cells against oxidative 

damage and mitochondrial dysfunction induced by stressors like UV radiation and pollutants. Only 

informational reasons are served by this. See a professional for diagnosis or medical advice. The Nrf2 

pathway, a crucial regulator of the antioxidant response, can be activated, cellular energy production 

can be maintained, and skin cell protein balance can be enhanced by this combination (MIX). 

Furthermore, the MIX formulation was found to mitigate stress-induced protein carbonylation, a marker 

of oxidative damage, and promote skin regeneration [102]. 

 

EXPLORING HERBAL ADAPTOGENS 

Ashwagandha (Withania somnifera) 

Also known as Indian ginseng, ashwagandha is rich in terpenoids, which exhibit antioxidant 

properties. These properties are believed to support neurological health, making ashwagandha a popular 

adaptogen. Numerous studies have investigated the contributions of ashwagandha and its metabolites 

to various properties that promote homeostasis in the body. Available formulations include extract 

capsules (from roots and leaves), tinctures of roots and leaves, and teas [103]. 

 

Eleuthero (Eleutherococcus senticosus)  

Traditionally utilized as an immune system booster, eleuthero is another example of a potent 

adaptogen. Like Asian ginseng, it is also referred to as Siberian ginseng. Although it has been studied 

for several other purposes, further research is required to completely comprehend its potential 

advantages. 

 

Rhodiola (Rhodiola Rosea) 

Native to the arctic regions of Europe, rhodiola has a long history of traditional use for its bioactive 

properties. Primarily used to alleviate fatigue, enhance work performance, and mitigate the effects of 

higher altitudes, rhodiola is another notable adaptogen. Like eleuthero, there is ongoing research 

exploring additional uses and benefits of rhodiola, necessitating further analysis to unlock its full 

potential. 

 

Implications for Cosmetics 

The incorporation of adaptogens into skincare formulation represents a promising avenue for 

addressing skin aging and environmental stress. By enhancing the skin’s resilience and adaptive 

capacity, adaptogens offer a holistic approach to maintaining skin health and vitality. Continued 

research into the efficacy and safety of adaptogens in skincare is essential to unlock their full potential 

and develop innovative formulations that support skin well-being in the face of modern-day stressors. 
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Herbal adaptogens hold promise as valuable ingredients in cosmetics, offering a natural solution to 

combat the detrimental effects of environmental stress on skin health. Their ability to promote 

adaptability and resilience makes them valuable assets in skincare formulations aimed at preserving 

youthful and radiant skin. As consumer demand for effective and sustainable skincare products 

continues to rise, harnessing the power of adaptogens represents a compelling strategy for meeting these 

evolving needs and advancing the field of cosmetic science. 

 

Application of Herbal Adaptogens in Cosmetics 

In addition to their role in combating oxidative stress and promoting skin resilience, herbal 

adaptogens offer a myriad of benefits that can be leveraged across various skincare products.  

 Anti-inflammatory Properties: Adaptogens possess anti-inflammatory properties, making them 

valuable ingredients in formulations targeting inflammatory skin conditions, such as acne, 

eczema, and rosacea. By reducing inflammation, adaptogens help soothe irritated skin and 

promote a calmer complexion. 

 Hydration and Moisture Retention: Certain adaptogens, such as ashwagandha and kakadu plum 

extract, have hydrating properties that can help improve skin moisture levels and prevent 

dehydration. 

 Brightening and Pigmentation: Correction: Kakadu plum extract, renowned for its high vitamin 

C content, offers brightening properties that can help address hyperpigmentation and uneven skin 

tone. By inhibiting melanin production and promoting collagen synthesis, adaptogens contribute 

to a more luminous and even complexion. 

 Adaptogens’ antioxidant presence gives them anti-aging qualities. These antioxidants may slow 

down the aging process by scavenging free radicals and protecting skin cells from oxidative 

damage. Adaptogen-containing skincare products may help reduce the appearance of wrinkles, 

fine lines, and other signs of aging, giving the appearance of tighter, smoother, and younger-

looking skin. 

 Stress Relief and Relaxation: Beyond their topical benefits, adaptogens have been associated 

with stress-relieving and calming effects when ingested orally. Incorporating adaptogenic 

ingredients into skincare products may provide a sensory experience that promotes relaxation 

and well-being, enhancing the overall efficacy of the formulations. 

 Environmental Protection: By strengthening the skin’s natural defences and increasing 

antioxidant activity, adaptogens can protect the skin from environmental stresses including 

pollution and UV radiation. By forming a protective barrier, adaptogens minimize the damage 

caused by external aggressors and support the skin’s long-term health and vitality. 

 Customizable Formulations: The versatility of adaptogens allows for the creation of 
customizable skincare formulations tailored to individual skin concerns and needs. Whether 
targeting specific skin conditions or providing overall skin wellness, adaptogens offer 
formulators the flexibility to design effective and personalized products for diverse consumer 
preferences. 

 Sustainable and Ethical Sourcing: The increasing demand for ecologically and socially 
responsible beauty products is in line with the ethical and sustainable sourcing of many 
adaptogenic plants. By supporting fair trade practices and responsible sourcing, the inclusion of 
adaptogens in cosmetics contributes to a more sustainable and ethical beauty industry. 

 
From antioxidant protection to stress relief and hydration, adaptogens offer multifaceted benefits that 

cater to the evolving needs and preferences of consumers. As the skincare industry continues to 
prioritize natural and efficacious ingredients, adaptogens stand out as valuable assets in the quest for 
healthier, more radiant skin. 
 
CONCLUSIONS 

In conclusion, the review on the utilization of herbal drugs in cosmetics underscores the significant 
role that natural ingredients play in modern skincare and beauty products. Through an extensive 
examination of various herbal plants and their extracts, it becomes evident that these botanicals offer a 
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myriad of benefits for skin health and overall well-being. Throughout the review, we explored the 
diverse range of herbal drugs commonly employed in cosmetics, including Aloe vera, lavender, 
calendula, and green tea, among others. Each of these botanicals brings unique properties to cosmetic 
formulations, such as moisturizing, soothing, anti-inflammatory, and antioxidant effects. Furthermore, 
the review delved into the scientific evidence supporting the efficacy of herbal drugs in skincare. 
Numerous studies have demonstrated the therapeutic potential of herbal extracts in treating various skin 
conditions, such as acne, eczema, psoriasis, and aging. Additionally, herbal ingredients have shown 
promise in promoting wound healing, collagen synthesis, and UV protection, highlighting their 
versatility in cosmetic formulations. It is worth noting that the use of herbal drugs in cosmetics is not 
without challenges. Quality control, standardization, and regulatory considerations pose significant 
hurdles in the development and commercialization of herbal-based skincare products. However, 
advancements in extraction techniques, formulation technologies, and scientific research continue to 
address these challenges, paving the way for innovative and efficacious herbal cosmetics. In conclusion, 
the review provides valuable insights into the utilization of herbal drugs in cosmetics, emphasizing their 
potential to revolutionize the skincare industry. The market for herbal cosmetics is predicted to increase 
as consumers place a greater value on natural and plant-based ingredients, which will spur additional 
study and advancement in this area. In the end, using nature’s abundance to its fullest potential has 
enormous potential for the advancement of skincare and cosmetics. 
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