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ABSTRACT 

Since ancient times, plant essential oils and other substances have been utilised in folk medicine and agro-food 

science to treat various diseases and preserve food. The bioactive components included in essential oils (EOs) are 

known to have a variety of degrees of antibacterial activity. These include antioxidant, insecticidal, nematicidal, 

antifungal, and antiviral activities. Monoterpene-rich essential oils (EOs) demonstrated considerable potential as 

antifungal agents. Several species, including Cymbopogon sp., Thymus sp., Lavandula sp., and Salvia sp., were 

discovered to have excellent antifungal activity against various skin disorders. The rapid emergence of microbial 

resistance, which is problematic for the prevalent antifungal medications that are currently available, may also be 

addressed by using essential oils for therapeutic purposes. They are favoured primarily for their antibacterial 

properties and environmental friendliness. The essential oils had a strong antifungal effect on many plant diseases 

and suppressed the majority of the tested plant infections in the laboratory, as we saw from the antifungal 

experiments in various publications. This means that additional research is needed before using essential oils in 

the field as a control agent for plant fungal infections. Cymbopogon flexuosus (Lemongrass) essential oil 

demonstrated potent suppression of all the chosen fungus tested in this study. 
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Introduction  

Skin serves as the body's protector by defending internal organs from external threats, avoiding sunburns and 

controlling body temperature; on occasion, however, microorganisms can enter the body and alter the skin's 

barrier functions, which can cause skin infections or illnesses. [1]. 

Skin problems can be brought on by bacteria, viruses, parasites, and fungi. Fungi infections are more serious since 

they show up on the third layer of skin [2]. Keratin-based tissues like skin, hair, and nails are impacted by fungi 

[3]. Subcutaneous fungi are the culprits behind skin fungus infections., and in recent years, cases of these 

infections have considerably increased, especially in immuno compromised individuals.[4].  

 

According to dermatological sciences, the greatest sense organ in the human body is the skin. and functions 

structurally as a barrier against the outside environment. Human skin can suffer from a number of skin conditions. 

Fungal infections, such as dermatophytes and candidacies, are among the most common illnesses in Asian and 
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African nations, affecting 15% of the population [5]. Due to the ineffectiveness, subpar MIC (minimum inhibitory 

concentration).There has been a surge in the quest for innovative antifungal therapy due to higher values, more 

severe side effects, and the emergence of resistance in relation to some of the antifungal drugs now on the market.. 

Effective antifungal transdermal treatments have received a lot of attention as a means of battling fungi. Drugs 

can be administered to people through their skin, which has a number of benefits like fewer side effects. 

The drug's clinical effectiveness is dependent on its capacity to enter the stratum corneum (SC) [6-7]. Apparently 

offering the SC is a substantial organ that is simple to access. with optimal and numerous locations to inject 

medicines that treat both local and systemic conditions activities. A highly effective, self-healing barrier that 

keeps the insides inner and the outsides exterior is the human skin. [8-9]. Fungi are common environmental 

microbes that can be classified as filamentous or unicellular (yeast) based on their dimorphic morphology (molds). 

There are an estimated 100,000 mycotic species in the wild, and 200 of those have been found to be dangerous to 

humans [10]. Fungal infections have been discovered in recent years to have influenced the increased death rate 

[11]. Certain age groups have been related to this occurrence, including small children, the elderly, and premature 

newborns who are more prone to have weakened or underdeveloped immune systems. [12-13]. Candida sp., 

Aspergillus sp., and Cryptococcus sp. are the most frequently found species linked to deadly invasive and 

superficial infections [14]. Additionally, it has been demonstrated that Fusarium sp. can result in opportunistic 

invasive fungal infections [15-16]. Each antifungal agent and its mode of action are shown in Figure 1[17]. 

Classification of fungal skin infection: 

1. Candidiasis - Candidiasis frequently develops in moist skin regions. Itching, swelling, scaling, and rashes can 

all be symptoms of candidiasis. (Fig no.1) 

2. Dermatophytid Reaction- A dermatophytid reaction, which manifests as a skin eruption on a part of the 

body other than the location where the infection. A dermatophyte (fungal) infection and the body's reaction 

occur first.(Fig. no 2.) 

 

    

   Fig no. 1     Fig no. 2 
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3. Intertigo -Occasionally, infections with bacteria or yeast may manifest. The diagnosis is made based on the 

location and characteristics of the rash, occasionally with the use of a skin scraping examination and a culture to 

look for infection.(Fig no 3) 

 

4.Tinea Versicolors-  This illness is caused by a particular type of fungus. 

Usually, people have rough patches of skin.(Fig no 4) 

 

 

    

Fig no.3      Fig no.4 

 

 

5.Dermatophytosis -Dermatophytosis are fungi that cause nails and skin affected by fungus, and they are 

categorised according to where they occur on the body. Infections with dermatophytes are often known as tinea 

or ringworm.(Fig no 5) 

 

6.Athlete’s Foot -A buildup of scale on the foot, as well as occasionally redness and itching, are signs of tinea 

pedis.The diagnosis is made by doctors after looking at the patient's feet.(Fig no 6.) 

 

 

   

Fig no 5.       Fig no 6. 
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7. Beard Ringworm -A dermatophyte (fungal) infection, beard ringworm typically affects the beard area. A 

specific kind of dermatophytosis is tinea barbae. Trichophyton mentagrophytes or Trichophyton verrucosum are 

typically the culprits.(Fig no 7. ) 

8.Body Ringworm-An infection of the arms, legs, trunk, and face caused by a dermatophyte (fungus) is known 

as body ringworm. Tinea corporis symptoms include pink-to-red, circular areas of skin that itch sometimes.(Fig 

no 8.) 

 

 

   

Fig no 7.      Fig no 8. 

 

9.Jock Itch- Among the signs of tinea cruris is an itchy rash that can be uncomfortable.A groyne examination is 

used to make the diagnosis.(Fig no 9.) 

10..Scalp Ringworm-A dry scaley area on the scalp, a patch of hair loss, or both are signs of tinea capitis. 

Doctors use samples collected from the scalp as well as a scalp inspection to make their diagnosis.All patients 

who need treatment can take oral antifungal medications, and kids can use antifungal cream.(Fig no 10.) 

 

    

Fig no 9.                                                                  Fig no 10. 
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Figure 11 .Traditional antifungal medications and their methods of action [17]. 

However, due to the widespread use of antifungal medications, there are now significant challenges in treating 

fungal infections because of the rise in resistance. Due to this circumstance, it has become clear that 

unconventional, alternative methods must be used. 

 

For efficient antifungal management techniques. The possible antifungal properties of essential oils (EOs) is one 

of the potential directions that have been suggested. EOs are greasy, hydrophobic, concentrated, volatile 

liquids.that can be extracted from a variety of plant parts  .The main ingredients in EOs are phenolic substances, 

monoterpenes, and sesquiterpenes .The antimicrobial properties of Eos are primarily due to phenolic compounds 

[18]. 

 

Though not all studies numerous investigations have shown the efficiency of EOs in antifungal therapies, 

regardless of the underlying mechanisms of action [26]. The minimum inhibitory concentration (MIC) and 

minimum fungicidal concentration (MFC), respectively, are the lowest antifungal agent concentrations needed to 

stop fungal growth or destroy mycetes, are the parameters in the antimicrobial assessment that are most frequently 

used [ 19]. The most frequently tested EOs for their antifungal properties at the moment are clove oil (Syzygium 

aromaticum), tea tree (Melaleuca alternifolia), peppermint (Mentha piperita), and thyme (Thymus sp.) [20-21]. 

However, research on the potential of other types of oils has been conducted [21]. 

 

Throughout the world, fungus infections are one of the biggest healthcare issues. Of all mycoses, The most 

numerous and frequent fungi are those that cause superficial Skin, hair, and nail infections are common. [22]. 

Dermatophytes and yeasts are the main culprits. Although treatment for superficial fungal infections is becoming 

more challenging when administering chemotherapy to cancer patients with immuno suppressive diseases, organ 

transplant recipients, and AIDS patients [23]. The most used antifungals for treating systemic and superficial 

fungal infections in practical practise are azole antifungal agents [24]. An oral and intravenous formulation of the 

second-generation triazole voriconazole (log P: 1.8) is offered [25]. 
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The fundamental  benefit of topical drug delivery methods is the avoidance of first-pass metabolism. The 

avoidance of risk and complexity associated with intravenous therapy as well as diverse drug absorption 

conditions such pH fluctuations,the presence of enzymes and the rate of gastric emptying are additional benefits 

of topical preparations. This method of administering medication applies a wide range of dermatological and 

aesthetic preparations to their healthy or damaged skin. The composition of dermatological treatments can range 

from liquid to powder, however semisolid formulations are the most frequently authorised items [26-27}. Film-

forming gel (FIFOGE) has been the subject of extensive research over the past few decades for transdermal drug 

delivery systems (TDDS) [28]. 

 

Sr.No Natural Oil Property 

1. Tea tree oil Tea tree oil (TTO) is a topical antiseptic used in medicine and is an essential 

oil extracted from Melaleuca alternifolia by steam distillation. It is very 

effective against a broad spectrum of bacteria, viruses, and fungus, 

including yeasts and dermatophytes. The majority of the terpenes, 

monoterpenes, and sesquiterpenes that make up TTO are a combination of 

over 100 distinct substances.Terpinen-4-ol is the most significant 

component in this oil due to its proven antibacterial effects [56,57,58,59 

60]. 

2. Coconut oil A palatable extract from the Cocos Nucifera nut is coconut oil. The use of 

coconut oil both orally and topically is common in Ayurvedic medicine. 

The antibacterial effects of coconut are due to its high lauric acid 

concentration. As a result, digestive system infections are treated with 

coconut oil. Additionally, it is utilised to get rid of intestinal parasites 

including tapeworms a.nd Helicobacter pylori, which cause ulcers and 

indigestion. [61,62] 

3. Olive oil It has been observed that a variety of non-antibiotic compounds, such as 

olive oil and other essential oils, are effective against a variety of yeasts 

and moulds . The fragrant oily liquids known as essential oils are derived 

from diverse plant components and have a broad range of antibacterial 

action . Since it would be preferred to use these oils instead of antifungal 

medications, investigations are required to determine their effectiveness, 

and the current research was done in this regard.[63,64] 

4. Lemongrass oil Component of common plants, Cymbopogon citratus, is utilised frequently 

in both traditional medicine and everyday usage . Due to the overwhelming 

presence of citral in its composition, the primary product of the herb 

lemongrass, lemongrass essential oil (LEO), is also a product that is 

frequently utilised in the food sector and has potent antibacterial properties 

as well as a pleasing aroma.[65,66] 
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5. Peppermint oil  There are several medical applications for peppermint, including the 

treatment of chest discomfort, stomachaches, and irritable bowel syndrome 

[67]. the plant's aerial parts, dehydrated leaves, or fresh blossoms may all 

be used to extract peppermint essential oil (EO) [68,69]. Its many health 

advantages for people, particularly for digestive and diuretic issues as well 

as a treatment for coughs and colds, were already well-known in Egyptian, 

Greek, and Roman medicine [70]. 

6. Ginger grass oil Gastrointestinal conditions  difficulties, cough, colds, heart problems, and 

other health conditions, ginger is often used as a natural home medicine 

[71]. Additionally, ginger is the greatest antioxidant and has anti-

inflammatory and pain-relieving properties. It also has antibacterial, both 

antibacterial and repellant to mosquitoes properties[72]. Recently, ginger-

derived essential oils have seen widespread use in the treatment of 

numerous diseases that affect both people and plants [73]. 

7. Citronella oil Although the ingredients that made citronella oil effective against germs 

and fungi were unknown. The vapor-agar contact technique was used in 

this research to examine citronella oil's effectiveness against fungi, its 

constituents, and other volatiles in an effort to create a more workable 

strategy for fungus management in food storage facilities.[75,75] 

8. Geranium oil The tree Pelargonium odorantissimum, which is native to South Africa, 

yields geranium oil or mauve is the name of the plant Pelargonium 

graveolens. Pelargonium, the genus (Geraniaceae) consists of numerous 

species that produce essential oils, including P. graveolens, P. 

odoranissimum, P. zonale, and P. roseum. The GO has long been used to 

cure conditions including cancer, diarrhoea, haemorrhoids, inflammation, 

and excessive menstrual flow [76]. 

9. Neem oil Neem is an evergreen tree that is indigenous to the Indian continent 

(Azadirachta indica), produces neem oil, a kind of vegetable oil. This is 

because infectious infections are treated using commercial antimicrobial 

medications. There has been a concerning rise in fungi infections, including 

several fungal diseases.[77,78]. 

10. Clove oil Aspergillus fumigatus, Candida albicans, Cryptococcus neoformans, and 

other opportunistic fungal infections have all been proven to be very 

susceptible to the antifungal effects of clove oil. Eugenol from the clove is 

the key component responsible for its antifungal effect [79]. Syzygium 

aromaticum, sometimes known as clove oil, is a common flavouring and 

fragrance ingredient [80]. 
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Lemongrass Oil :- 

Cymbopogon citratus, a common plant component, is utilised frequently in both traditional medicine and 

everyday usage [29-32]. Due to the overwhelming presence of citral in its composition, the primary product of 

the lemongrass plant, lemongrass essential oil (LEO), is also a product that is frequently utilised in the food sector 

and has potent antibacterial properties as well as a pleasing aroma [33-36]. 

 

Despite this, the lemongrass industry has seen overproduction of both the raw material and LEO, making it 

difficult to address the LEO surplus and necessitating the diversification of goods that are primarily or partially 

produced from LEO.In Vietnam, goods featuring LEO as a significant component are scarce, primarily consisting 

of insect repellents and sedatives. In order to maximise the value of lemongrass and lessen the burden of 

lemongrass production in the coming years, new and creative efforts to incorporate LEO into consumer goods 

like personal care and home products are crucial [37]. 

 

 

Figure 12. 

 

Higher temperature, light, and oxygen availability speed up the decomposition of citral in this compound, which 

may lead to the production of other substances like p-cymene, p-cymene-8-ols, p-mentha-1,5-dien-8-ol, p-

menthadien-8-ol,,p-dimethylstyrene, p-methylacetophenone, and p-cresol, which may further To solve this 

problem, a number of strategies have been developed, to stabilise citral in the oil phase, many techniques have 

been used, such as spray drying, the development of oil-in-water emulsions, and the fabrication of micelles and 

reverse micelles. [49–51]. 
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Figure 13 

 

Tests on the antifungal activity of lemongrass oil have been conducted against several species that cause infections 

in humans, such as C. albicans and dermatophyte species [52,53,54,55]. According to Onawunmi (1989), citral 

had a MIC value against C. albicans of 0.05% (v/v), which was comparable to the results of tests using lemongrass 

oil [11]. Lemongrass oil may be useful for treating cutaneous candidiasis since it suppressed the development of 

C. albicans' mycelium when used in combination with citral (25–200 g/mL) and lemongrass oil (100 g/mL) [55]. 

 

History 

East Indian, Cymbopogon citrates, and West Indian, Cymbopogon citrates, are the two species of the perennial 

plant known as lemon grass.flexuosus Cymbopogon. The lemon grass plant has its origins in South East Asia, 

South Asia, and Australia .It is known as the tropical Asia East Indian lemon grass for this reason. (Cymbopogon 

flexuosus) is a native of Sri Lanka, India, Thailand, and Burma and is also known as the Cochin or Malabar grass 

because of the accompanying West Indian lemon grass (Cymbopogon citratus). Both of these plants are being 

grown in cultivation [18]. As early as the 17th century, lemon grass was being distilled in the Philippines for 

export.In 1951, the first samples of the closely related citeronella oil were on show at the London Crystal Palace 

World's Fair. It has long been a beloved oil in India, where it is referred to as "choomana polu" (the stem of a red 

grass plant) [19]. Citrus fruit was used by Aboriginal Australians to produce a drink and to wipe their eyes and 

skin after wounds [20]. 

 

Location  

Tropical climates that are bright, warm, and humid are ideal for the Cymbopogon citratus. Over 30 °C in Kerala 

has little overall impact on plants, but the oil content is significantly decreased. Different types of soils are used 

to cultivate lemon grass [22]. From rich loam to terrible lateritis, lemongrass grows in a variety of Sanskrit. 300-

350 t/year of calcareous and water-logged regions. Citratus is a tropical perennial plant that produces commercial 

Cochin oil. 

Sand-based lemon grass has a higher yield of leaf oil and a higher citral concentration. Greater oil yields are 

produced when lemongrass is grown on very salty soils [23]. 
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Botany,Morphology and Ecology 

Lemon grass is a large, perennial sedge with thick leaf clusters and a compact rhizome. It is an upright cliff that 

rises to a height of 1.8 metres. The leaves are long, glaucous, green, and tapered upward and along the margins; 

the ligule, which is a portion of the leaf that is found where the blade and sheath meet, is very short; the barren 

shoots have cylindrical sheaths, some of which are wide at the base and tightly clasping at the bottom while others 

are narrow and separating. It is a short-day plant that blooms profusely in South India. The inflorescence is around 

1 metre in length. The Gramineae family includes the fragrant plant known as lemongrass [12]. It has less 

manufacturing costs and essential oils of greater grade. This tall, clumped perennial grass may reach a height of 

1 m. The linear, conical-shaped leaf blades may extend to a length of 50 cm and a width of 1.5 cm [24]. The leaf 

sheath's tubular form serves as a phoney stem. In its full development stages, this plant produces blooms [24]. 

 

Chemical Composition 

Because it contains more citral than other plants, lemongrass (Cymbopogon citratus) is well recognised. Early or 

late lemongrass harvesting has an impact on the essential oils and citral concentration. Temperature, lighting 

intensity, soil moisture, fertiliser, and maturity all had an impact on the essential oils and citral components. The 

plant transitions from the vegetative to the reproductive stage as it ages. 

Overall, there is a strong correlation between the production of plant biomass and the yield of essential oils. The 

ratio of young to older leaves determines whether essential oils are of higher quality and contain more citral (75%) 

when collected at a certain time. Different processes, such as solvent, rapid solvent dense CO2 and the Soxhlet, 

solidphase matrix, and super-critical fluid extraction techniques, are often used to get lemongrass essential oils. 

Due to the intricacy of the essential oil components, modern methods like high performance liquid 

chromatography in combination with gas chromatography (HPLC-GC) are the recommended analytical method. 

A sample may be placed into a GC for further, greater separation using HPLC, which is more effective for a wide 

class separation of a sample. 
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