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Abstract

Aspergillus parasitus is a ubiquitous and opportunistic fungal pathogen that poses a significant
threat to both human health and various agricultural products and has shown resistance to
conventional antifungal agents. The increasing incidence of fungal infections and the
emergence of drug-resistant strains have prompted the search for novel and effective antifungal
agents. The present study aims to investigates the antifungal activity of clove essential oil
against Aspergillus parasitus, aiming to explore its potential as an alternative or adjunct
therapeutic agent. The antifungal activity of the essential oil was evaluated using Poisoned
Food Technique. 4Aspergillus parasitus was isolated from okra seeds. The results demonstrated
significant antifungal activity of different concentrations of clove essential oil viz., 20%, 40%,
60%, 80% and 100% at 1000 ppm against Aspergillus parasitus. The findings of this study
demonstrate the promising antifungal activity of clove essential oil against Aspergillus
parasitus. The presence of eugenol and B-caryophyllene may contribute significantly to the
observed efficacy. Clove essential oil could serve as a natural and accessible therapeutic option
for the treatment of Aspergillus parasitus infections.
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Introduction

Aspergillus parasitus is a fungal pathogen that poses a significant threat to various plant
species. As a member of the Aspergillus genus, this pathogen can infect a wide range of plants,
including crops, ornamental plants, and trees, causing devastating plant diseases. Its prevalence
is particularly concerning in warm and humid climates, where conditions favour its growth and
spread. Once the fungus gains entry into the host plant, it proliferates rapidly, colonizing and
damaging plant tissues. The most common symptoms of Aspergillus parasitus infection include
wilting, yellowing of leaves, stunted growth, and the appearance of brownish lesions. In severe
cases, the entire plant may succumb to the infection, leading to significant economic losses for
farmers and horticulturists. The spread of Aspergillus parasitus is facilitated by airborne spores,
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contaminated soil, and plant debris. Preventive measures such as maintaining proper plant
hygiene, avoiding overcrowding, and practicing crop rotation can help reduce its impact.
Fungicides can also be used for control, although their effectiveness may vary, and resistance
can develop over time.">**° Fungal infections caused by Aspergillus species are a significant
public health concern worldwide. Aspergillus parasitus, a member of the Aspergillus genus, is
known to cause respiratory and cutaneous infections, particularly in immunocompromised
individuals. Conventional antifungal agents, such as azoles and polyenes, have been the
primary treatment option. However, the emergence of drug-resistant strains has limited their
effectiveness. Hence, exploring natural alternatives with potent antifungal properties is crucial
to overcoming these challenges.”

Clove oil, derived from the dried flower buds of the clove tree (Syzygium aromaticum), has
long been recognized for its potent medicinal properties. One of its notable attributes is its
significant antifungal activity, making it an effective natural remedy for combating fungal
infections. The antifungal properties of clove oil can be attributed to its active components,
particularly eugenol, which constitutes a substantial portion of the oil. Eugenol exhibits strong
antimicrobial effects, including antifungal activity against various fungal species. Studies have
shown that clove oil demonstrates inhibitory effects against a wide range of fungi, including
Candida albicans, Aspergillus species, and dermatophytes that cause skin infections. The mode
of action of clove oil’s antifungal activity involves damaging the fungal cell membrane,
disrupting cellular functions, and inhibiting the growth and reproduction of the fungi. This
mechanism sets it apart from conventional antifungal drugs and contributes to its effectiveness
against drug-resistant strains. Due to its natural origin, clove oil is generally considered safe
and well-tolerated, although it should be used with caution, especially in concentrated forms,
as it can cause skin irritation. As with any alternative treatment, it is advisable to consult with
a healthcare professional before using clove oil for antifungal purposes. The present research
aims to evaluate the antifungal activity of clove essential oil against Aspergillus parasitus and
elucidate the underlying mechanism of action.®!%-!1:12.13

Materials and Methods
e Sample collection
Seeds sample:
Untreated seeds of okra were collected from IIHR, Bengaluru
Fungal Strain:
Aspergillus parasitus was isolated from okra seeds by agar plate method
Clove essential oil:

Clove essential oil was obtained from the local markets, Bengaluru. The essential oil was
diluted with acetone to obtain various concentrations for antifungal testing viz., 20%, 40%,
60%, 80% and 100%.

e Preparation of Potato Dextrose Agar media
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Potato Dextrose Agar media was prepared by adding 39.5 grams of readymade media in
distilled water and was autoclaved at 121 °C (250 °F) for around 30-60 minutes at a pressure
of 15 pounds per square inch. Amoxicillin was added to avoid bacterial contamination.

e Antifungal Susceptibility Testing:

The antifungal activity of clove essential oil was evaluated using poisoned food technique.
Different concentrations of clove oil was incorporated in potato dextrose agar media at 1000
ppm with the help of micropipette and was mixed thoroughly. After mixing, media was poured
in the sterilised petriplates and agar plates treated with clove oil were prepared. Briefly,
Aspergillus parasitus spores were suspended in sterile distilled water, and the inoculum density
was adjusted to 106 colony-forming units per milli litre (CFU/mL). The spore suspension was
used to inoculate the plates. The plates were sealed and incubated at 27°C for seven days. After
seven days, the plates were observed for the antifungal activity and recorded.

Results
Table 1: Inhibitory activity of clove oil against Aspergillus parasitus
Concentration Control 20% 40% 60% 80% 100%
Mean colony Complete 10 mm 15 mm Complete Complete Complete
diameter (mm) growth inhibition inhibition inhibition
Zone of 0 80 mm 75 mm 90 mm 90 mm 90 mm
inhibition (mm)

Clove essential oil at 60%, 80% and 100% completely inhibited the growth of Aspergillus
parasitus while clove oil at 20% and 40% showed zone of inhibition.

Aspergillus parasiticus ( 100%)

Aspergillus parasiticus (60%)

Fig 1: Antifungal activity of clove oil against Aspergillus parasitus

Discussion

The results of this study demonstrate that clove essential oil exhibits potent antifungal activity
against Aspergillus parasitus. Clove essential oil at 60%, 80% and 100% completely inhibited
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the growth of Aspergillus parasitus while clove oil at 20% and 40% showed zone of inhibition,
indicating its effectiveness in inhibiting the growth of the fungus. The observed antifungal
efficacy of clove essential oil can be attributed to its major component, eugenol,'* which has
been reported to disrupt fungal cell membranes, interfere with intracellular processes, and
inhibit fungal growth. Moreover, the use of essential oils like clove oil as antifungal agents
offers several advantages over conventional drugs. Essential oils are generally regarded as safe
and are less likely to induce drug resistance in fungi due to their complex composition, making
it challenging for fungi to develop resistance mechanisms against them. Clove essential oil’s
efficacy against Aspergillus parasitus highlights its potential as a promising alternative or
adjunct therapy for the management of fungal infections. However, further studies are
warranted to explore its safety profile, pharmacokinetics, and in vivo efficacy before clinical
application.

Conclusion

In conclusion, this research provides valuable insights into the antifungal activity of clove
essential oil against Aspergillus parasitus, shedding light on its potential as a natural
therapeutic agent to combat fungal infections. As the global burden of antifungal resistance
continues to rise, investigating and harnessing the therapeutic potential of natural compounds
like clove essential oil becomes crucial in the battle against fungal pathogens.
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