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ABSTRACT 

The growing demand for safer and naturally derived cosmetic 

products has increased interest in herbal ingredients for 

dermatological formulations. Medicinal plants contain a 

variety of bioactive phytochemicals that exhibit antioxidant, 

anti-inflammatory, and skin-protective properties. Among 

these, Carica papaya, Bacopa monnieri, and Psoralea 

corylifolia have gained considerable attention due to their 

potential applications in cosmetic and cosmeceutical 

preparations. Papaya contains the proteolytic enzyme papain 

along with phenolic compounds that contribute to exfoliation 

and antioxida nt activity. Bacopa monnieri is rich in 

bacosides, which possess antioxidant and protective effects 

against oxidative stress. Psoralea corylifolia contains 

bakuchiol, a plant-derived compound reported to exhibit 

retinol-like activity and potential benefits in improving skin 

appearance and pigmentation. The combination of these plant 

extracts in a polyherbal cream formulation may provide  

synergistic dermatological benefits including exfoliation, antioxidant protection, and 

improvement of skin texture. This review highlights the phytochemical composition and 

cosmeceutical potential of these plants. 
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Psoralea corylifolia. 

 

INTRODUCTION 

Ayurveda, the traditional system of medicine in India, has long utilized plant -derived 

bioactive compounds in formulations intended to maintain skin health and enhance external 

appearance. Herbal ingredients are generally considered safer alternatives to synthetic 

chemicals and are widely used in cosmetic and dermatological preparations. Medicinal 

plants contain a variety of phytochemicals such as alkaloids, flavonoids, terpenoids, 

tannins, saponins, and steroids, which contribute to their therapeutic and cosmetic properties 

and are commonly identified through phytochemical screening.
[1,24] Carica papaya (papaya) 

is a tropical plant widely used in cosmetic preparations due to its rich enzymatic and 

antioxidant composition. Papaya contains the proteolytic enz yme papain, which is 

predominantly present in unripe green fruits. Papain facilitates enzymatic exfoliation by 

breaking down keratinized dead skin cells, thereby improving skin texture and promoting a 

brighter appearance.
[4,6] In traditional practices, latex obtained from unripe papaya fruits has 

also been applied to lighten freckles and hyperpigmented lesions.
[2] 

Bacopa monnieri 

(Brahmi), a well-known medhya rasayana herb described in classical Ayurvedic texts such as 

the Charaka Samhita and Sushruta Samhita, is recognized for its neuroprotective and 

antioxidant properties. Recent studies suggest that extracts of Bacopa monnieri may enhance 

collagen production, reduce oxidative stress, and modulate inflammatory responses in the 

skin, indicating potential ap plications in anti- aging cosmeceutical formulations. Bakuchiol, 

a bioactive compound derived from Psoralea corylifolia (Bakuchi), has gained significant 

attention in cosmetic science as a plant-based alternative to retinol. Studies have reported 

that bakuchiol exhibits antioxidant and anti-inflammatory activities and can stimulate 

collagen synthesis while reducing photodamage markers with significantly lower irritation 

compared to synthetic retinoids.
[15] Therefore, the combination of these herbal ingredients in 

polyherbal cosmetic formulations may provide synergistic dermatological benefits. This 

review aims to summarize the phytochemical composition and cosmeceutical potential of 

Carica papaya, Bacopa monnieri, and Psoralea corylifolia. 

 

1. PAPAYA (CARICA PAPAYA) 

1.1 Botanical description 

Carica papaya L. is a tropical herbaceous plant belonging to the family Caricaceae and 

widely cultivated in tropical and subtropical regions. The plant grows as a soft, hollow-
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stemmed tree reaching approximately 6–10 m in height with large palmately lobed leaves 

arranged spirally around the trunk. Papaya plants may produce ma le, female, or 

hermaphroditic flowers depending on genetic and environmental factors. The fruits are large 

berries containing numerous seeds and are rich in enzymes and carotenoids with 

nutritional and medicinal significance.
[6]

 

 

Table 1: Taxonomical Classification.
[2]

 

Rank Classification 

Kingdom Plantae 

Division Magnoliophyta 

Class Magnoliopsida 

Order Brassicales 

Family Caricaceae 

Genus Carica 

Species Carica papaya L. 

 

  

Fig 1: Papaya Fruit. Fig 2: Carica Papaya Tree 

 

1.2 Morphology 

Carica papaya is a small, fast-growing tropical plant characterized by a soft, hollow 

trunk and large palmately lobed leaves arranged spirally around the stem. The plant 

produces male, female, or hermaphroditic flowers depending on genetic and environmental 

conditions. Its fruits are large, oval to spherical berries with soft orange pulp and 

numerous black seeds. Papaya fruits are rich in enzymes and bioactive compounds that 

contribute to their nutritional and medicinal value,
[3,25] 
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Fig. 3: Leaves.
[3]

 
Fig. 4: Typical Female 

Flowers.
[3]

 

Fig. 5: Hermaphrodite 

elongateflower.
[3]

 

 

1.3 Phytoconstituents 

Carica papaya contains a wide range of phytochemicals distributed in different parts of the 

plant including fruits, leaves, seeds, and latex. Carica papaya has many active compounds, 

some volatile and some non -volatile, that give the plant its healing and skin-benefitting 

properties. The leaves are rich in tannins, saponins, alkaloids, flavonoids, and glycosides. 

Young shoots are also a good source of essential minerals, including calcium, iron, 

magnesium, potassium, zinc, and manganese. The green, under-ripe fruits contain some 

very useful enzymes, namely papain, chymopapain, and carotenoids, including β-carotene 

and cryptoxanthin. The seeds yield papaya oil that is rich in flavonoids, such as 

kaempferol and myricetin, and include quite a number of aromatic compounds, including 

linalool, 4-terpineol, and monoterpenoids. The latex and other parts also contain the 

enzymes papain, chymopapain, and caricain. With its flavonoids, phenolic acids, and 

carotenoids, papaya functions extremely well in tanning prevention and skin care 

products.
[3] 

 

Table no. 2: Phytochemical constituents present in different parts of Carica papaya.
[3],[4]

 

Plant Part Major Phytochemical Constituents 

Fruit 

Carotenoids  (cryptoxanthin, violaxanthin, zeaxanthin, β-

carotene),  citric  acid,  malic  acid, 

alkaloids, proteins, fats, fiber, calcium, phosphorus, iron, vitamin 

C, thiamine, riboflavin, niacin 

Juice 
n-butyric acid, n-hexanoic acid, n-octanoic acid, myristic acid, 

palmitic acid, stearic acid, linoleic acid, linolenic acid, oleic acid 

Seeds 
Carpaine, benzyl isothiocyanate, benzyl thiourea, β-sitosterol, 

caricain, papaya oil 

Root Caproside, myrosinase enzyme 

Leaves 
Carpaine, pseudocarpaine, dehydrocarpaine I & II, choline, 

caproside, vitamins C and E 

Bark β-sitosterol, glucose, fructose, galactose, xylitol 

Latex Papain, chymopapain, glutamine cyclotransferase, peptidases 
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1.4 Extraction 

Maceration is the method for the conventional extraction of papaya. Coarsely powdered 

plant material is immersed in an appropriate solvent and allowed to stand for some time. 

Gentle agitation during this time aids in the diffusion of compounds into solution. After 

extraction, the mixture is filtered (say through Wh atman No. 42 filter paper), and the 

solvent is then evaporated at reduced pressure to obtain the concentrated extract.
[5]

 

 

1.5 Mechanism of Action 

Papain and Collagen Modulation 

Papain, a proteolytic enzyme present in Carica papaya, contributes to skin rejuvenation by 

promoting the breakdown of damaged proteins and stimulating cellular turnover. Studies 

suggest that papain may enhance collagen synthesis and improve dermal structure, thereby 

supporting skin elasticity and firmness. These effects contribute to the anti-aging potential 

of papaya in cosmetic formulations.
[38,39]

 

 

Skin Rejuvenation and Exfoliation 

Papain acts as a natural enzymatic exfoliant by degrading keratinized dead skin cells on 

the epidermal surface. This enzymatic activity promotes the removal of damaged cells and 

facilitates the regeneration of new skin cells. As a result, papaya extracts help improve 

skin texture, brightness, and overall appearance.
[38,40]

 

 

Skin Hydration and Barrier Protection 

Papaya extracts may enhance the water-holding capacity of the skin and help maintain 

hydration within the stratum corneum. Improved hydration contributes to smoother skin 

texture and prevents dryness by supporting the natural moisture balance of the skin 

barrier.
[38,41,42]

 

 

Table 3: Mechanism Of Action of carica papaya. 

Actions Mechanism of Action Reference
 

Lightens Dark 

Spots and 

Discolouration: 

Papaya’s natural enzymes and beta -carotene work  

in brightening scars, dark patches, and uneven 

pigmentation to result in a much fairer and glowing skin 

complexion 

[4,30] 

Keeps Skin 

Hydrated: 

Papaya acts as a natural, mild hydrator that restores 

moisture and softness to dry and rough areas on the skin. 
[4,30] 
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Encourages healing 

of the skin 

The fruit’s natural enzymes remove impurities, 

exfoliate dead skin tissues, and soothe inflammatory skin 

conditions such as eczema and psoriasis. Removes dead 

skin cells and gives a radiant skin glow 

[4,30] 

Thoroughly 

cleanses the skin: 

Papaya enzymes unclog pores, wash away dirt and excess 

oil, leaving fresh and glowing skin. 
[4,30] 

Treating Acne: 

The papain and chymopapain ingredients help 

resolve inflammation, free blocked pores, and stop new 

pimples from forming 

[4,30] 

Wrinkles Reduction 

Lycopene present in papaya protects the skin from 

the oxidative harm of free radicals and increases its 

elasticity. 

[4,30,31,32] 

Anti-Aging 

The papaya seeds have lycopene and vitamin A, 

which reduce  fine  lines and  maintain  skin  

freshness  and youthfulness. 

[4] 

 

2. Brahmi (Bacopa monnieri) 

1.1 Botanical Description 

Bacopa monnieri (L.) Pennell is a perennial creeping herb belonging to the family 

Plantaginaceae and widely distributed in tropical and subtropical regions.
[9,11] The plant 

commonly grows in marshy areas, wetlands, and riverbanks across India and other Asian 

countries.
[90] 

It is popularly known as Brahmi or water hyssop and is recognized in Ayurveda 

as a Medhya Rasayana used for improving cognitive function and managing stress-related 

disorders.
[12] The plant is characterized by succulent creeping stems, small oblong leaves, 

and solitary white flowers that grow well in moist environments.
[8,10]  

 

1.2 Morphology description 

Bacopa monnieri is a small creeping herb with succulent stems that root at the nodes when 

in contact with moist soil.
[9]

 The leaves are simple, opposite, and oblanceolate in shape 

with entire margins and a rounded apex.
[9,28]

 The flowers arise singly in the leaf axils on 

slender peduncles and possess five petals with four stamens arranged in unequal pairs.
[9] 

 

This morphological structure allows the plant to grow efficiently in moist and aquatic 

environments.
[10]
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Fig. 6: Fresh Bacopa 

monnieri leaves.
[8]

 

Fig. 7: Harvested Bacopa 

monnieri leaves.
[8]

 

Fig. 8: Flowering stage of 

Bacopa monnieri.
[8]

 

 

Rank Classification 

Kingdom Plantae 

Division Magnoliophyta 

Class Magnoliopsida 

Order Fabales 

Family Fabaceae (Leguminosae) 

Genus Psoralea 

Species Psoralea corylifolia L. 

 

1.4 Phytochemical constituents 

Bacopa monnieri contains many triterpenoid saponins, alkaloids, flavonoids, sterols, 

phenolic compounds, and amino acids, some of which are responsible for the 

pharmacological activities. About 6% of the dry weight of this herb consists of the 

bacosides, with Bacoside A being the major bioactive marker that stabilises membrane 

cells and promotes cellular repair.
[14] The combined actions of these secondary metabolites 

are to provide defence against free radicals, decrease lipid peroxidation, protect proteins, 

and protect the cell.
[14] 

 

Table 5: Major phytochemical constituents of Bacopa monnieri. 

Phytochemical Class Major Compounds Biological Activity Reference
 

Triterpenoid 

saponins 
Bacoside A, Bacoside B 

Antioxidant, 

neuroprotective 
[14,41,43] 

Alkaloids Brahmine, Herpestine Anti-inflammatory 
[41] 

Flavonoids Luteolin, Apigenin Antioxidant activity 
[42] 

Phenolic compounds Caffeic acid, Ferulic acid Free radical scavenging 
[42] 

Sterols β-sitosterol, Stigmasterol Anti-inflammatory 
[14] 

 

1.5 Extraction method 

Extraction of Bacopa monnieri is commonly carried out using conventional solvent 

extraction techniques such as maceration or Soxhlet extraction.
[13]

 In these methods, the dried 

plant material is first powdered to increase the surface area for efficient extraction of 
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phytochemicals.
[9]

 The powdered material is then extracted using suitable solvents such as 

ethanol, methanol, or hydroalcoholic mixtures to obtain extracts rich in bioactive 

compounds, particularly bacosides.
[9,13]

 The solvent is subsequently removed under reduced 

pressure to obtain a concentrated extract that can be used for further pharmaceutical or 

cosmetic applications.
[13]

  

 

1.6 Mechanism of Action 

Antioxidant Activity: Bacopa monnieri contains bioactive compounds such as bacosides, 

flavonoids, and phenolic constituents that exhibit significant antioxidant activity. These 

compounds help neutralize reactive oxygen species and protect skin cells from oxidative 

stress, thereby preventing p remature ageing and cellular damage.
[42,43]

  

 

Anti-Inflammatory Activity: The anti-inflammatory properties of Bacopa monnieri are 

mainly attributed to triterpenoid saponins and bacosides. These compounds inhibit the 

production of pro -inflammatory mediators such as tumor necrosis factor-α and interleukin-

6, thereby reducing skin inflammation and irritation.
[41,44]

  

 

Collagen Protection: Bacosides present in Bacopa monnieri have been reported to protect 

cellular membranes and support tissue repair mechanisms. This activity may help maintain 

skin structure and contribute to improved elasticity and protection against environmental 

stress.
[14,41,43]

  

 

Table 6: Mechanism of Action. 

Actions Mechanism of Action 
Reference 

Helps Reduce 

Premature Ageing & 

Wrinkles 

The production of fibroblasts has been increased, the natural 

generation of collagen has been stimulated, and thereby collagen 

provides the required support for maintaining skin elasticity. Fine 

lines are reduced, and skin is firmed and renewed. 

[8] 

Restores Hydration & 

Prevents Dryness 

It synergises with humectants such as glycerin to enhance skin 

hydration and maintain its moisture reservoir, resulting in the 

skin’s softness and suppleness 

[8] 

Reduces Acne & Skin 

Inflammation 

Antimicrobial and anti-inflammatory activity is shown by 

reducing bacterial growth and inflammatory response; hence, it 

helps control acne breakouts and minimize swelling and 

redness. 

[8] 

Soothes UV Damage 

& Skin Sensitivity 

Flavonoids and bacosides are strong antioxidants, combating 

free radicals and mitigating inflammation. They help in 

repairing UV-induced damage and alleviating redness and 

irritation. 

[8] 

 



www.wjpr.net      │     Vol 15, Issue 7, 2026.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

Ekhande et al.                                                                     World Journal of Pharmaceutical Research 

497 

3 Bakuchiol(Psoralea corylifolia) 

3.1 Botanical description 

Psoralea corylifolia Linn., popularly known as Bakuchi or Babchi, is a member of the 

Leguminosae family and has gained wide acceptance in Ayurvedic, Traditional Chinese 

medicine for its dermatological uses and therapeutic properties.
[23] This erect and annual 

herb grows by 60–150 cm in height and covers its grooved stems and branches, which are 

rather rigid, with fine hairs and glandular dots. The leaves of this plant are simple, ovate to 

oblong, 4.5–9 cm long, with serrated margins and a leathery texture. The plant bears 

axillary inflorescences that are compact with pale yellow to bluish-purple flowers. The fruit 

is a small oblong pod enclosing one black kidney-shaped seed.
[16,17] 

 

The Psoralea family comprises almost 120 species, most of which are found in Africa, the 

Americas, and Australia. One species is reported from China, and these plants thrive in warm, 

bright, and damp environments like cultivated fields and hillsides.
[16,29] 

 

3.2 Morphology 

Psoralea corylifolia is an erect annual herb belonging to the family Fabaceae that typically 

grows up to 0.6 –1.2 m in height.
[17]

 The plant has simple ovate leaves with glandular dots 

and produces clusters of small bluish -purple flowers in the leaf axils.
[17,18]

 The fruits are 

small pods containing dark brown to black aromatic seeds that are rich in bioactive 

compounds such as bakuchiol.
[17,18]

 

 

  

Fig. 9: leaves, flower and fruits of 

Bakuchiol.
[17,26]

 
Fig. 10: Seeds of Bakuchiol.

[17,27]
 

 

3.3 Taxonomy 

Table 7: Taxonomical classification.
[19]

 

Rank Classification 

Kingdom Plantae 

Division Magnoliophyta 
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Class Magnoliopsida 

Order Fabales 

Family Fabaceae (Leguminosae) 

Genus Psoralea 

Species Psoralea corylifolia L. 

 

3.4 Phytoconstituents 

Scientists have discovered more than 163 different compounds in P. corylifolia, with the 

main groups being coumarins, flavonoids, monoterpene phenols, benzofurans, and several 

other smaller components. The coumarins, flavonoids, and monoterpene phenols stand out 

as the key active ingredients that create most of the plant’s medicinal benefits.
[16] 

 

Table 8: Phytoconstituents and their uses.
[16,19,26]

 

Class Major Compounds Activity 

Coumarins Psoralen, Isopsoralen Pigmentation regulation 

Flavonoids Bavachinin Antioxidant 

Monoterpene phenols Bakuchiol Anti-aging 

Benzofurans Psoralidin Antimicrobial 

 

3.5 Extraction 

Extraction of Psoralea corylifolia seeds is commonly performed using solvent extraction 

techniques such as Soxhlet extraction or ultrasonic-assisted extraction.
[20] 

In these 

methods, the dried seeds are powdered and extracted using suitable organic solvents such 

as ethanol, methanol, or a cetone to isolate bioactive compounds, particularly bakuchiol.
[20] 

The obtained extract is then concentrated by removing the solvent under reduced pressure 

to obtain a crude extract rich in active phytochemicals.
[20] 

 

3.6 Mechanism Of Action 

Anti – Acne 

Acne vulgaris is a complex inflammatory condition resulting from conditions such as 

hyperseborrhea, follicular hyperkeratinization, hormonal changes, and colonization by 

Propionibacterium acnes. A dermo -cosmetic product containing Bakuchiol, Ginkgo biloba 

extract, and Mannitol (BGM complex) has proved to be valuable in terms of anti-acne 

action. Bakuchiol is said to be responsible for acting as a regulator to sebum, as well as being 

an antibacterial and anti-inflammatory substance that specifically targets P. acnes seeded 

strains that are resistant to antibiotics. According to clinical observations, the BGM complex 

may enhance the anti-inflammatory potency of adapalene and reduce the overall number of 

both inflammatory and non -inflammatory lesions, further improving skin condition overall 
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and quality of life. On the contrary, bakuchiol does not induce antibiotic resistance like 

topical antibiotics do, making the formulation a bright area of opportunity, especially for 

patients who cannot tolerate benzoyl peroxide.
[21,45,46,47,48] 

 

Anti – Hyperpigmentation 

Bakuchiol is the natural alternative to retinol, boasting similar efficacies against the concerns 

of aging and pigmentation, while being less irritating on the skin. Bakuchiol acts as an 

analogue to retinol as it promotes the expression of genes involved in retinoid activation, 

maintenance of epidermal integrity, and repair of the extracellular matrix, albeit with a 

structure different from retinol. Clinical studies established that twice -a-day application of 

bakuchiol provides substantial improvements in hyperpigmentation, fine lines, and overall 

skin texture, with better tolerability than retinol. In addition to its potency as a melanin 

synthesis inhibitor-a possible factor in preventing and clearing dark spots and patchy skin-

bakuchiol shows significant a ntioxidant activities by activating the Nrf2 pathway and 

combating oxidative stresses that cause skin aging.
[21,33,49] 

 

Table 9: Mechanism of Action. 

Action Mechanism of Action Reference 

Anti-aging 

Regulation of anti-ageing genes and proteins like 

retinol, stimulation of collagen synthesis in 

fibroblasts, inhibition and reduction of IL-8 and p16 

expression in ageing skin. 

[21, 32] 

Anti-

hyperpigmentation 

As it inhibits tyrosinase and the activity of α-

melanocyte, it interferes with melanin synthesis and 

thus reduces the intensity of pigmentation on the skin 

surface. 

[21,33] 

Anti-oxidant 

Prevention and protection against oxidation with 

antioxidant effects that are double that of vitamin E, 

which is present in natural skin in acne-prone skin, is 

for restoring sebum balance 

[21,34] 

Anti-inflammatory 

Blocks the inflammatory response via inhibition of the 

STAT1/3/interferon inflammatory signalling 

pathway, thus reducing the sensitization of 

keratinocytes to cytokines 

[21,35] 

Anti-acne 

Bakuchiol has the potential to regulate seborrhea, 

has antibacterial activity. 

and anti-acne activity. 

[21,36] 

Anti-melanogenesis 

The activity of inhibiting melanogenesis is derived 

from the inhibition of melanin biosynthesis and the 

inhibition of the formation of primary cilia and 

dendrites, which involves Rho-dependent signalling 

and the regulation of tyrosinase expression. 

[21,37] 
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4. Comparative Cosmeceutical Potential 

Medicinal plants such as Carica papaya, Bacopa monnieri, and Psoralea corylifolia contain 

diverse bioactive compounds that contribute to their dermatological and cosmetic 

applications. These plants exhibit several beneficial activities including antioxidant, anti-

inflammatory, skin-rejuvenating, and anti-aging effects. The combination of these herbal 

ingredients in a polyherbal formulation may provide synergistic benefits for improving 

skin health and appearance. The major bioactive compounds and their dermatological 

benefits are summarized in Table 10.
[1,4,14,22] 

 

Table 10: Comparative cosmeceutical potential of selected medicinal plants. 

Plant 
Major Bioactive 

Compound 
Cosmeceutical Benefit Reference

 

Carica papaya Papain 
Enzymatic exfoliation, 

skin brightening 
[4,38] 

Bacopa monnieri Bacosides 
Antioxidant protection, 

anti-inflammatory activity 
[14,41] 

Psoralea 

corylifolia 
Bakuchiol 

Anti-aging, collagen 

stimulation 
[22,33] 

 

5. CONCLUSION 

The present review highlights the significant cosmeceutical potential of Carica papaya, 

Bacopa monnieri, and Psoralea corylifolia. These medicinal plants contain bioactive 

compounds such as papain, bacosides, and bakuchiol that exhibit antioxidant, anti-infla 

mmatory, and skin-rejuvenating properties. These phytochemicals contribute to important 

dermatological activities including exfoliation, collagen stimulation, pigmentation 

regulation, and protection against oxidative stress. The incorporation of these h erbal 

ingredients in polyherbal cosmetic formulations may provide synergistic benefits for 

improving skin texture, reducing hyperpigmentation, and preventing premature ageing. 

Therefore, these plants represent promising natural alternatives for the development of safe 

and effective cosmeceutical products. 
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