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Study on chemical compounds, antioxidant activity, and antifungal effect
of Cinnamomum zeylanicum essential oil on Rhizopus stolonifera,
Aspergillus niger, and Botrytis cinerea (fungi causing rot in strawberry
fruit)
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Abstract

In this study, Cinnamomum zeylanicum essential oil was extracted using hydrodistillation method and
its chemical composition was determined by a gas chromatography device coupled to a mass spectrometer,
its phenol content was measured using Folin-Ciocalteu method, its flavonoid content was determined by
the aluminum chloride colorimetric method, its antioxidant activity was evaluated using DPPH and ABTS
free radical scavenging and beta-carotene bleaching tests, and its antifungal activity was tested against
Rhizopus stolonifera, Aspergillus niger, and Botrytis cinerea according to disk diffusion agar, well diffusion
agar, minimum inhibitory concentration, and minimum fungicidal concentration methods. Eugenol was
the major constituent of C. zeylanicum essential oil (76.1%) and the essential oil contained 51.2 mg GAE/g
total phenol and 20.2 mg QE/g total flavonoids. The capacity of the essential oil to inhibit DPPH and ABTS
free radicals and beta-carotene bleaching was 60.85, 70.66, and 54.4%, respectively. In addition, the
antifungal activity of the essential oil against the fungal strains of R. stolonifera, A. niger, and B. cinerea
was significant, and B. cinerea and A. niger were the most susceptible and resistant fungal strains to the
essential oil, respectively. In general, the essential oil could be used as natural preservative to improve the

shelf-life of food products.

Keywords: Cinnamomum zeylanicum essential oil, Bioactive compound, Antioxidant, Antifungal and

Natural preservative.
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Table 1- Chemical compounds of Cinnamomum zeylanicum essential oil.

No. Compounds RT Area%
1 a-Pinene 10.4 0.02
2 Eugenol 25.77 76.10
3 Caryophyllene 26.95 13.50
4 a-Humulene 27.74 35
5 Naphthalene, 1,2,3,4-tetrahydro-1-methylene 29.44 08
6 phenol, 2-methoxy-4-(2-propenyl) 29.69 51
7 caryophyllene oxide 30.87 0.7
Ave. 99.72
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Figure 1- Total phenol and flavonoid contents of Cinnamomum zeylanicum essential oil.
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Figure 2- Antioxidant activity of Cinnamomum zeylanicum essential oil.
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Behbahani et al., 2013a,b; Yeganegi et al., 2018; Sureshjani et al., 2014; Falah et al., 2021 ;Zanganeh
(etal., 2021
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Figure 3- Antifungal activity of Cinnamomum zeylanicum essential oil based on disk diffusion agar and well diffusion
agar methods.
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Figure 4- Antifungal activity of Cinnamomum zeylanicum essential oil based on minimum inhibitory and fungicidal
concentration (MIC and MFC) methods.
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