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ABSTRACT: Fungal Infections are a rising challenge in global health because of the increasing number of
immuno-compromised patients, shortage of antifungal drugs, and increased resistance. Medicinal plants have
been investigated as alternative sources of antifungal agents because of their diversity, bioactivities, and safety.
Among these, Hibiscus rosa-sinensis and Bougainvillea spectabilis have been scientifically studied because
of their various phytochemical constituents and broad-spectrum antimicrobial properties. Several in vitro and
in vivo studies have demonstrated the antifungal efficacy of different parts of these plants, such as leaves,
flowers, stems, and roots, against fungi, Candida, dermatophytes, and filamentous fungi. This review
summarizes the antifungal activities of Hibiscus rosa-sinensis and Bougainvillea spectabilis.
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INTRODUCTION

Fungal infections have become a serious global health concern because many people have weak immune
systems, patients live longer due to medical treatments, immunosuppressive drugs are widely used, the number
of elderly patients with cancer has increased, and HIV/AIDS is more common [1]. The rate of both superficial
and invasive fungal infections has significantly increased, leading to high morbidity and mortality rates [2].
Although fungi can seriously harm human health, only a few types of antifungal drugs are available, and they
are known for their toxicity, drug interactions, and resistance [3]. The development of new antifungal
medicines has been slow because fungal cells are similar to human cells, making it difficult to create drugs
that are safe for humans [4]. The increase in antifungal resistance, especially in Candida species and
dermatophytes, has decreased the efficacy of current therapies [2]. Consequently, researchers have turned their
attention to medicinal plants as potential sources of new antifungal agents [5]. Phytochemistry of different
plant species has revealed that phytochemicals are a better source of medicine than artificially made drugs
[6]. The plants Hibiscus rosa-sinensis and Bougainvillea spectabilis, which have been traditionally used in
treating various cutaneous infections, have been highly reinforced by scientific studies in past two decades,
particularly with respect to their antimicrobial and antifungal effects [7-8].

Types Of Fungal Infections
Fungal infections can be classified as superficial, cutaneous, subcutaneous, mucosal or systemic, depending
on the depth of tissue involvement [1]. Superficial and cutaneous mycoses primarily affect skin, hair, and
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nails. They are caused by dermatophyte species such as Trichophyton, Microsporum, and Epidermophyton [9].
Mucosal fungal infections affect mucous membranes, such as the mouth, stomach, and genital regions, and
are caused by Candida species [10]. Systemic or invasive fungal infections occur when fungi enter the
bloodstream or deep tissues and have a high mortality rate [2]. The rising incidence of non-albicans Candida
species, such as Candida parapsilosis and Candida glabrata, has increased the complexity of antifungal
therapy because non-albicans species are naturally resistant to commonly used antifungal medicines [11].

Botanical Description And Traditional Uses Of Hibiscus Rosa-sinensis And Bougainvillea Spectabilis
Hibiscus rosa-sinensis belongs to the family Malvaceae. It is cultivated as a decorative shrub in many tropical
regions [12]. In traditional medicine, leaves and flowers are used to treat wounds, fever, infections, and
inflammation [12]. In addition, the plant has antimicrobial and antioxidant activities [13].

Figure 1: Flower of Hibiscus rosa-sinensis

Bougainvillea spectabilis belongs to the family Nyctaginaceae. It is an evergreen perennial climbing shrub
found in tropical or subtropical regions [14]. The leaves as well as the flowers are applied for the treatment of
inflammation, ulcers, cough, and diarrhea [14]. Furthermore, it treats disorders of metabolism together with
microbial infections [15].

Figure 2: Flower of Bougainvillea spectabilis

ANTIFUNGAL POTENTIAL
e Hibiscus rosa-sinensis

The antifungal potential of various parts and components of Hibiscus rosa-sinensis has been extensively
explored, and many researchers have documented its substantial antifungal inhibitory potential. In this regard,
Hibiscus rosa-sinensis flower, leaf, and root extracts obtained by employing various organic solvents have
manifested varying degrees of antifungal potential, thus suggesting that both the plant and solvent play a role
in exhibiting antifungal activity [16]. The antifungal activity of Hibiscus rosa-sinensis flowers is relatively
high. The ethanolic extract of the flowers showed complete inhibition of fungal growth, while the methanolic
extract exhibited a significant level of antifungal activity [17-18]. This antifungal property of flowers has been
attributed to the wide range of phytoconstituents present, such as flavonoids and, tannins. Some of these
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bioactive constituents identified in these flowers include alkaloids and terpenoids, whose antifungal properties
are already known to be effective. Another plant part showing antifungal activity, in this case, is Hibiscus
rosa-sinensis leaf extracts. Both methanolic and ethanolic extracts, when prepared from their main
constituents, show potential antifungal activity against some of the fungal species [19]. Phytochemical tests
performed on leaf extracts showed that these extracts contained bioactive compounds such as phenols, tannins,
alkaloids, steroids, glycosides, and flavonoids, which contribute to their antifungal properties [18].
In addition to flowers and leaves, Hibiscus rosa-sinensis roots have also shown antifungal activity. The
ethanolic root extract of Hibiscus rosa-sinensis has shown inhibitory effects on fungal growth, which have
been linked to the sterol, cardenoglycoside, and tannin constituents present in the roots [ 17-18]. The antifungal
efficacy of Hibiscus rosa-sinensis extract was evaluated against a range of fungal pathogens. The growth of
Candida parapsilosis was inhibited by ethanolic extracts obtained from the leaves, flowers, and roots [17].
Aspergillus niger is susceptible to ethanolic flower extract [17]. Methanolic leaf extracts have been reported
to inhibit the growth of Candida glabrata, although ethanolic extracts of Hibiscus rosa-sinensis exhibited
greater potency against this species than methanolic extracts [20]. Furthermore, methanolic leaf extracts
showed inhibitory activity against Aspergillus flavus, whereas flower extracts were ineffective against this
fungus [17]. The growth of Candida albicans was significantly inhibited by methanolic leaf and flower
extracts, and ethanolic extracts also demonstrated strong anti-candidal activity [19-20].
Overall, the available evidence indicates that Hibiscus rosa-sinensis possesses broad-spectrum antifungal
potential. The antifungal activity varies depending on the plant part used and the solvent employed for
extraction, highlighting the importance of extraction methods in maximizing the therapeutic potential of this
medicinal plant for treating fungal infections.

e Bougainvillea spectabilis
Various plant parts of Bougainvillea spectabilis have been tested for antifungal activity, and several studies
have documented remarkable antifungal inhibitory activities against a wide spectrum of fungal pathogens.
Plant extracts obtained from different plant parts using different organic solvents have varying antifungal
potencies, indicating that both plant parts and solvents significantly affect antifungal potential [14].
Bougainvillea spectabilis flowers exhibit significant antifungal activity. Ethanolic flower extracts have shown
marked inhibition potential against the growth of fungal strains, and methanolic extracts have shown
appreciable in vitro antifungal activity [21]. The antifungal potential of flower extracts could be attributed to
the presence of various bioactive phytoconstituents, such as flavonoids, alkaloids, tannins, and terpenoids,
which are recognized for their excellent antimicrobial potential [22].
In addition, Bougainvillea spectabilis leaf extracts possess notable antifungal potential. Methanol and ethanol
leaf extracts of Bougainvillea spectabilis have been reported to show notable antifungal potential against
different fungal strains [23]. Phytochemical investigation of leaf extracts revealed the presence of phenolic
constituents, flavonoids, alkaloids, glycosides, and steroids, which may act together to exert potential
antifungal effects [23]. Although fewer reports are available on the antifungal potential of Bougainvillea
spectabilis roots compared to flowers and leaves, several reports suggest that the roots of Bougainvillea
spectabilis, when subjected to alcohol, show moderate antifungal potential against some fungal pathogens.
This may be ascribed to the presence of phytochemicals, including tannins, in their roots. The antifungal
activity of Bougainvillea spectabilis extracts was screened against various fungal pathogens. The growth of
Candida albicans was considerably inhibited by the ethanolic and methanolic flower and leaf extracts, and
the antifungal activity of ethanol flower extracts was high, especially at high extract concentrations [24].
Aspergillus niger was found to be susceptible to ethanolic and chloroform flower extracts, indicating solvent-
dependent antifungal effects [21]. Inhibition of the growth of Aspergillus flavus by methanolic leaf extracts
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has been shown, although relatively low activity of the flower extracts was observed against the fungus [25].
In addition to crude plant extracts, antifungal proteins derived from Bougainvillea spectabilis, such as
ribosome inhibiting proteins, which target phytopathogenic fungi such as Rhizoctonia solani and Trichoderma
harzianum, have shown appreciable inhibitory activity, supporting the antifungal activity of Bougainvillea
spectabilis [26]. From the above findings, it is evident that Bougainvillea spectabilis has appreciable
antifungal activity relative to other parts of the plant. Furthermore, varying antifungal activities have been
exhibited depending on the part of the plant that is used and the solvent employed during the extraction of the
relevant plant parts, emphasizing the significance of plant parts and components in enhancing the therapeutic
activity of Bougainvillea spectabilis [14].

MECHANISM OF ACTION

The antifungal properties of Hibiscus rosa-sinensis are mediated through interactions with ergosterol and the
inhibition of chitin formation. The bioactive compounds identified in this plant include flavonoids, phenolic
acids, and tannins. These have been demonstrated to be interrelated with cell wall synthesis enzymes,
especially those that synthesize key structural fungal cell wall polymers such as B-glucan and chitin [27-28].
Inhibition of these important structural components compensates for weakened fungal cell walls by increasing
permeability. As a result, the essential cell content leaks out of the cell membrane, creating an osmotic
imbalance. This results in cell lysis. This mechanism contributes to the broad-spectrum antifungal potential of
Hibiscus rosa-sinensis [4][29].
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Figure 2: Basic mechanism of action of Hibiscus rosa-sinensis

Bougainvillea spectabilis—The antifungal mechanism of Bougainvillea spectabilis involves inhibition of
protein synthesis by ribosome-inactivating proteins such as bouganin [30]. Flavonoids and phenolic
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compounds interfere with fungal enzyme systems and induce oxidative stress, resulting in cellular damage
and fungal cell death [4][31].
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Figure 4: Basic mechanism of action of Bougainvillea spectabilis

RESEARCH GAPS AND FUTURE PERSPECTIVES

Hibiscus rosa-sinensis: Although this plant has demonstrated antifungal activity, the available literature
indicates that current research is still incomplete. Many studies on the antifungal potential of Hibiscus rosa-
sinensis have used the crude form of the plant, and it is difficult to ascertain the exact compounds within the
plant responsible for its antifungal activity [18][32]. The mechanism of the antifungal action of Hibiscus rosa-
sinensis 1s another area which remains to be sufficiently clarified. Although some studies have provided initial
hints regarding the interference of phytochemicals in the cell walls and membranes of pathogens, these
findings are based on assumptions. However, further investigation is required to clearly explain how the
phytoconstituents are influencing the pathogen [33].

The domain of safety assessment could be considered a major drawback in the present literature, as the
majority of the antifungal studies conducted on Hibiscus rosa-sinensis were done under laboratory conditions,
while there is scarce information on toxicity, dosage, and side effects of these extracts. In vivo studies must
be conducted on herbal plants to evaluate the pharmacological effects of the drug before its therapeutic
application [34]. In addition, only a small number of studies have dealt with the preparation of Hibiscus rosa-
sinensis extracts in easily employable antifungal forms. The development of such forms is vital for the

Page 5635



Deepak Prashar, International Journal of Ayurvedic & Herbal Medicine 16(2) March-April, 2026 (5631-5638)

employment of the antifungal activity, even if some unreliable results have been obtained due to differences
in the extraction procedures applied in the individual studies[18][35].

Bougainvillea spectabilis: The antifungal potential of Bougainvillea spectabilis is less explored and
characterized by inconsistency. However, these studies have shown conflicting results. On one hand, some
reports have demonstrated good antifungal properties of the drug, while on the other hand, the efficacy of the
drug is not demonstrated in some studies; hence, there is a degree of ambiguity in the antifungal potential of
the drug [36-37]. Another significant gap in the research is the identification of the bioactive compounds
responsible for the antifungal activity of Bougainvillea spectabilis. Although various phytochemicals have
been identified, evidence regarding their individual contributions to antifungal activity is lacking. Thus,
studies validating these activities should be conducted [38].

In addition, most studies provide qualitative data that cannot be compared to other studies because of the
absence of quantitative data, such as the minimum inhibitory concentrations of the antifungal agent. Similar
to Hibiscus rosa-sinensis, most of the literature related to Bougainvillea spectabilis is based on in vitro
experiments, and the need to conduct in vivo experiments to establish its biological significance is high[39].

CONCLUSION

The emergence of fungal infections and the limitations of currently used synthetic antifungal drugs indicate
that alternative drugs need to be found which are not only safe and effective, but can also act rapidly. Medicinal
plants like Hibiscus rosa-sinensis and Bougainvillea spectabilis have proved effective as alternatives to
synthetic antifungal drugs. Several studies have indicated that the medicinal plants have various types of
compounds that can damage fungal cell membranes, inhibit protein synthesis, and interfere with fungal
biochemical processes. Because of this, the chance of resistance is much lower. In addition, the medicinal
plants have no to little side effects. Synthetic drugs have a number of side effects and can interact with other
drugs.
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