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Abstract

Aspergillus parasiticus, a pathogenic fungus, poses a significant threat to agriculture and
human health due to its ability to contaminate foodstuffs and produce mycotoxins. The
constant rise in antifungal resistance necessitates exploring alternative approaches to combat
fungal infections. In this study, we investigated the potential of Cinnamomum verum essential
oil as an antifungal agent against Aspergillus parasiticus using the Poisoned Food Technique.
The essential oil was collected from local market and different concentrations were prepared
with the help of acetone. The antifungal activity of the oil was evaluated against Aspergillus
parasiticus in vitro using poisoned food assay. The minimum inhibitory concentration (MIC)
and minimum fungicidal concentration (MFC) were determined. Our findings revealed that
Cinnamomum verum essential oil exhibited significant antifungal activity against Aspergillus
parasiticus.

Keywords: Cinnamomum verum, cinnamon oil, Aspergillus parasiticus, antifungal activity,
Poisoned Food Technique, essential oil, cinnamaldehyde, eugenol, mycotoxins, antifungal
resistance.

Introduction

Aspergillus parasiticus is a fungal species known for its role as a plant pathogen, causing
significant economic losses in agricultural settings. As a member of the Aspergillus genus, it
thrives in various environments and is particularly adept at colonizing crops and stored food
products. This filamentous fungus primarily affects plants during the pre- and post-harvest
stages. It produces aflatoxins, potent mycotoxins that can contaminate crops such as corn,
peanuts, cottonseed, and tree nuts. These toxins pose a serious health risk to both humans and
animals, as they are highly carcinogenic and may lead to liver and other organ damage.
Aspergillus parasiticus is highly opportunistic, taking advantage of weakened or stressed
plants to establish infection. The fungus enters the plant through wounds or natural openings,
such as stomata. Once inside, it invades and colonizes plant tissues, interfering with vital
physiological processes and causing symptoms like wilting, discoloration, and lesion
formation. Prevention and control of Aspergillus parasiticus involve a combination of good
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agricultural practices and post-harvest measures. Farmers need to implement proper crop
rotation, use disease-resistant varieties, and maintain optimal irrigation and fertilization
practices to minimize plant stress. Adequate storage conditions, temperature control, and
moisture management are crucial in limiting fungal growth in stored crops. Regular
monitoring and early detection of fungal presence are vital to prevent extensive damage.
Fungicides and biocontrol agents may be used with caution, following label instructions and
environmental guidelines. Aspergillus parasiticus is a formidable plant pathogen that poses
significant challenges to agricultural industries and food safety. Proactive management
strategies and vigilant monitoring are essential to mitigate its impact on crops and minimize
the risk of aflatoxin contamination.'%**

Cinnamon oil has gained popularity as a natural antifungal agent for plants due to its potent
fungicidal properties. Extracted from the leaves or bark of Cinnamomum verum, this essential
oil contains active compounds like cinnamaldehyde, eugenol, and linalool that exhibit strong
antifungal effects. When applied to plants, cinnamon oil forms a protective barrier that
hinders fungal growth and development. It is particularly effective against common plant
fungal pathogens such as powdery mildew, leaf spot, and damping-off diseases. The oil’s
ability to disrupt fungal cell membranes and inhibit enzyme activity contributes to its
antifungal action. Application methods for cinnamon oil vary, with most gardeners using a
diluted solution to avoid potential plant damage. Additionally, adding cinnamon oil to the soil
can protect against soil-borne fungal infections. One significant advantage of cinnamon oil as
an antifungal agent is its eco-friendliness, as it poses minimal risks to humans, animals, and
beneficial insects. Its natural origin also makes it a preferred choice for organic gardening and
sustainable agricultural practices. However, it’s essential to exercise caution when using
cinnamon oil on plants, as excessive concentrations may lead to phytotoxicity or harm
beneficial microbial populations in the soil. Cinnamon oil’s natural antifungal properties
make it a promising alternative to synthetic fungicides for plant protection. When used
responsibly, it can contribute to healthier plants and a more environmentally friendly
approach to gardening and agriculture.>®"8°

Materials and Methods
» Sample collection
Seed Sample

Untreated okra seeds were collected from Indian Institute of Horticultural Research,
Bengaluru, Karnataka

Fungal strain
Aspergillus parasiticus was isolated from okra seeds by agar plate method.
Essential oil

Cinnamon oil was collected from local market, Bengaluru.

> Preparation of different concentrations of cinnamon oil

1. 100% - Concentrated oil was use
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80% - 4ml oil in 1 ml acetone
60% - 3 ml oil in 2 ml acetone
40% - 2 ml oil in 3 ml acetone
20% - 1 ml oil in 4 ml acetone
0% or Control — Untreated plates
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» Antifungal Assay

Poisoned Food Techniquewas used to test the antifungal property of Cinnamon Oil against
Aspergillus parasiticus. Different concentrations of cinnamon oil viz., 20%, 40%, 60%, 80%
and 100% were incorporated in potato dextrose agar media at 1000 ppm. Control plates
without cinnamon oil were also prepared. After inoculation, the plates were incubated at 28°C
for seven days. After seven days zone of inhibition was calculated and recorded.

Results

Results revealed that cinnamon oil possessed significant antifungal activity against

Aspergillus parasiticus.

Aspergillus parasiticus (Control)

"

Aspergillus parasiticus(40%) Cinnamon Oil
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Aspergillus parasiticus (20%) Cinnamon Oil

Aspergillus parasiticus (60%) Cinnamon QOil

1296



[JFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Aspergillus parasiticus (80%) Cinnamon Oil

Aspergillus parasiticus (100%) Cinnamon Oil

Research paper® 2012 IJFANS. All Rights Reserved, (UleloXe7:\ =N BErlo Nl o 10101 § I [o1T a1 Vo] (V3 (=0 W2 (S0

Fig 1: Antifungal activity of cinnamon oil against Aspergillus parasiticus

Table 1: Antifungal activity of cinnamon oil against Aspergillus parasiticus

Essential oil Concentration Mean colony Percent of
diameter(mm) inhibition (%)
Cinnamon oil Control 81.66 -
Cinnamon oil 20% 4 96.29
Cinnamon oil 40% 00 100
Cinnamon oil 60% 00 100
Cinnamon oil 80% 00 100
Cinnamon oil 100% 00 100
Discussion

Cinnamon oil has been found to exhibit antifungal properties against various fungi, including
Aspergillus species like Aspergillus parasiticus. Studies have shown that cinnamon oil
contains active compounds, such as cinnamaldehyde, eugenol, and trans-cinnamic acid,
which contribute to its antifungal activity. When tested against Aspergillus parasiticus,
cinnamon oil has been observed to inhibit the growth and development of the fungus. The
mechanism of action involves disruption of the fungal cell membrane, interference with
cellular functions, and inhibition of fungal enzyme activity. These antifungal properties make
cinnamon oil a promising natural alternative for controlling fungal infections caused by
Aspergillus parasiticus. However, further research is needed to understand its efficacy, safety,
and potential applications in medical or agricultural settings.*****213.14

Conclusion

In conclusion, this research paper demonstrates the significant antifungal potential of
cinnamon oil against Aspergillus parasiticus. The active compounds present in cinnamon oil,
particularly cinnamaldehyde, offer promising prospects for developing a natural alternative to
combat fungal infections. Cinnamon oil’s efficacy, safety, and low likelihood of developing
drug resistance make it a valuable candidate for future antifungal drug development and
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treatment strategies against Aspergillus parasiticus. However, further research is warranted to
fully harness its therapeutic potential and eventually translate it into clinical applications.
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