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ABSTRACT

The phytochemical richness and therapeutic qualities of Hibiscus flower extract (Hibiscus rosa-sinensis) have made it a popular natural treatment for
hair growth in recent years. The fundamental processes through which hibiscus extracts stimulate the anagen (growth) phase, inhibit the activity of the
5-alpha-reductase enzyme, and increase the proliferation of keratinocytes and dermal papilla cells are all thoroughly examined in this review.
Antioxidants and anti-inflammatory properties also protect hair follicles from oxidative stress, and improved blood flow and nutrient delivery to the
scalp support healthy hair in general. Hibiscus's potential as a flexible and long-lasting remedy for hair loss issues is demonstrated by its use in both
conventional and contemporary formulations, including oils, shampoos, and topical treatments. Further research is necessary to resolve problems with
large-scale production, safety, and standardization for its efficiency. Hibiscus flower extract has the potential to be a safe, natural, and scientifically
supported technique of stimulating hair growth, as this review highlights.

Keywords : Hibiscus rosa-sinensis, hair growth, phytochemicals, 5-alpha-reductase inhibition, keratinocyte proliferation, antioxidants, topical
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INTRODUCTION

A widely known herb in traditional medicine, hibiscus (Hibiscus rosa-sinensis) is well known for its hair care properties. Bioactive substances like
flavonoids, anthocyanins, and mucilage [1] are abundant in hibiscus flowers and leaves. These substances nourish the scalp, encourage hair growth, and
stop hair loss. Its moisturizing qualities enhance the texture and manageability of hair, and its antimicrobial and antioxidant qualities support the health
of the scalp [2]. The herb Hibiscus rosa-sinensis Linn belongs to the family Malvaceae is a glabrous shrub widely cultivated in the tropics as an
ornamental plant and has several forms with varying colours of flowers [3]. The role of Hibiscus extract in stimulating hair growth by enhancing
follicular health and prolonging the anagen (growth) phase of the hair cycle [4]. Hair follicles obtain blood flow to the brain from its flavonoids and
saponins, and mucilage protection hair from dehydrating out and splitting. Be that dandruff and other scalp infections can be controlled with the
extract's antimicrobial activity [5].

Fig. 1: Hibiscus sabdariffa
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BOTANICAL CHACTERSTICTS

Vernacular Names

Eng. - Shoe-flower plant, Chinese Hibiscus.

Hindi - Jasut, Jasum, Java, Odhul, Gurhal, Arahul.

Mar. - Jasavanda, Jassvandi.

Sanskrita - Japa, Java, Rudrapuspa [6, 7]

Morphology

The shrub Hibiscus rosa-sinensis is bushy and evergreen, grows to a height of 1 to 5 meters [8]. It has simple, lobed, glossy, dark green leaves with
marked palmate vascular bundles and sharpened margins. With five petals that are commonly wrinkled or curled, the flowers are big, colorful, and up
to 15 centimeters in diameter [9]. The flowers can have a wide range of colors, including pink, yellow, white, and red [10]. Their centers are commonly

contrasting.

Taxonomical classification

Table 1: Taxonomical classification of Hibiscus rosa-sinensis

Botanical name

Hibiscus rosa sinensis Linn.

Kingdom

Plantae

Subkingdom

Trachiobionta

Superdivision

Spermatophyta

Division Magnoliophyta
Class Magnoliopsida
Subclass Dilleniidae
Order Malvales
Family Malvaceae
Genus Hibiscus
Species rosa sinensis

[11, 12, 13, 14, 15]

Geographical source

Hibiscus rosa sinensis, originating in East Asia [16], Hibiscus rosa sinensis is cultivated for decorative purpose and has become widely distributed in
tropical and subtropical areas because of its able to survive warm temperatures [17]. It is a warm-climate plant that was introduced to the southern
United States [18]. Because of its hardiness and colorful flowers, it is also a popular ornamental shrub in Australia and is widely used in African herbal
traditions [19]. It is grown from sea level to a height of 500 meters. Fertile, well-drained soil with a high amount of organic matter is ideal for growing

[20].

PHYTOCHEMISTRY

Table 2: Phytochemical composition of Hibiscus rosa-sinensis

Phytochemical Plant Part Biological Effect References
Flavonoids (Quercetin,
Flowers Antioxidant, anti-inflammatory [21], [22], [23]
Kaempferol)
Anthocyanins (Cyanidin
Petals Colorant, antioxidant [24], [25]
derivatives)
Antimicrobial,
Saponins Leaves, Flowers [26], [27]
immunomodulatory
Phenols Leaves, Flowers Antioxidant, antibacterial [26], [28]
Tannins Leaves, Flowers Antimicrobial, astringent [29], [30]
Alkaloids Roots, Leaves Analgesic, anti-inflammatory [31]
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Fatty Acids Seeds Emollient, skin-nourishing [27], [30]

Glycosides Leaves, Flowers Cardioprotective, antimicrobial [32], [33]

Nutritional, skin-conditioning
Proteins Flowers [34]
agent

Antioxidant, promotes collagen
Vitamin C Flowers [30], [32]
synthesis

MECHANISMS OF ACTION IN HAIR GROWTH STIMULATION

Hibiscus rosa-sinensis's active ingredients, flavonoids and tannins, enhance the anagen phase of the hair growth cycle [35]. Strengthening hair follicle
cell proliferation, promoting hair strand elongation, and increasing follicular activity are the methods used to acheive the above [36]. Hibiscus rosa-
sinensis contains compounds that block 5-alpha-reductase, an enzyme that changes testosterone into dihydrotestosterone (DHT). Particularly in
androgenetic alopecia, high DHT levels are linked to hair follicle shrinkage and hair loss [37]. Hibiscus rosa-sinensis extracts exhibit strong antioxidant
and anti-inflammatory effects [38]. These characteristics promote a healthier scalp environment that supports hair growth by protecting hair follicles
from oxidative stress and inflammatory damage [39]. The extracts from the flowers and leaves increase the scalp's microcirculation, which ensures that
hair follicles receive the best potential nutrition and oxygen. Stronger and thicker hair strands are supported by this stimulation of follicular activity
[40]. Extracts from Hibiscus rosa-sinensis promote the growth of keratinocytes and dermal papilla cells [41], which are essential for the formation of
hair shafts and for securing hair in follicles. Hair strength and density are increased as a result of these effects [42].

THERAPEUTIC PROPERTIES OF HIBISCUS ROSA-SINENSIS SUPPORTING HAIR HEALTH

Antioxidant Activity

Hibiscus rosa-sinensis contains many beneficial components. Antioxidant-rich flavonoids and polyphenols, such as quercetin and anthocyanins, are rich
in it [43]. They are helpful in the fight against free radicals and inflammation. This is important because it protects hair follicles from damage and stress
[44], which can lead to aging and hair loss. Researchers are considering using hibiscus for hair and scalp care because of these advantages [45].
Antimicrobial Effects:

The antibacterial qualities of saponins, flavonoids, and tannins are part of hibiscus' phytochemical composition [46]. These substances support a healthy
scalp environment and fight against microorganisms that cause dandruff. Hibiscus is a useful component for avoiding scalp infections because studies
have shown how well it reduces microbial activity [47].

Anti-Inflammatory Properties:

The antibacterial qualities of saponins, flavonoids, and tannins are part of hibiscus' phytochemical composition [46]. These substances support a healthy
scalp environment and fight against microorganisms that cause dandruff. Hibiscus is a useful component for avoiding scalp infections because studies
have shown how well it reduces microbial activity [47].

Hydration and Conditioning:

As a natural conditioner, hibiscus mucilage helps hydrate hair, making it softer and shinier [50]. When added to shampoo and conditioner formulations,
studies have demonstrated its efficacy in enhancing hair texture and moisture retention [51, 52].

SAFETY AND TOXICITY ASPECTS OF HIBISCUS EXTRACTS

Commonly made from Hibiscus sabdariffa, hibiscus extracts are generally accepted to be safe when used in moderation. Hibiscus calyx extracts have
been shown in animal experiments to have minimal acute and sub-acute toxicity profiles [53]. Rats' long-term toxicity tests have revealed no
appreciable negative effects, indicating its general safety for use in food and medicine [54]. There aren't many worries about hypersensitivity or allergic
reactions when hibiscus extracts are applied topically for scalp and hair care [55]. Nonetheless, certain occurrences of allergic contact dermatitis have
been documented in people who are susceptible to the plant's flavonoids or anthocyanins [56]. For users with known plant allergies, patch testing and
close observation are advised [57]. According to studies, in order to prevent irritation and attain the intended effectiveness, topical formulations
containing hibiscus should maintain ideal concentrations of 2-5% of active extracts [58]. Sensitive people may get irritated by higher amounts,
particularly if they are administered frequently without adequate formulation balancing [59].

CONCLUSION

Because of its many different modes of action, hibiscus flower extract (Hibiscus rosa-sinensis) has immense potential as a natural hair growth
stimulator. The extract's effectiveness in treating hair loss and encouraging regeneration is supported by its capacity to induce the anagen phase,
suppress 5-alpha-reductase activity, and increase keratinocyte and dermal papilla cell proliferation. Hair follicles are additionally shielded from
oxidative stress and inflammatory damage by their strong antioxidant and anti-inflammatory qualities, which promote healthy hair development.
Hibiscus extract's applicability in both conventional and contemporary hair care systems is highlighted by its versatility in a range of formulations, such
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as oils, shampoos, and serums. Notwithstanding its many advantages, there are still issues, such as inconsistent active component concentrations, a lack
of extensive clinical trials, and the standardization of extraction procedures. The optimal usage of hibiscus extract in hair care products will be made
possible by filling in these gaps with more research and regulatory frameworks. This thorough analysis encourages more research into the uses of
hibiscus flower extract in dermatology and cosmetology by highlighting its potential as a natural, sustainable, and efficient substitute for treating hair
loss and improving hair health.
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