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Fig. 1 Total phenol and flavonoid contents of E. cardamomum essential oil
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Fig. 2 Antioxidant activity of E. cardamomum essential oil
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Table 1 Antifungal effect of E. cardamomum essential oil based on minimum inhibitory concentration and
minimum fungicidal concentration methods

Microorganism MIC (mg/ml) MFC (mg/ml)
P. expansum 8 64
B. cinerea 8 64
A. alternata 16 256
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Considering the sensitivity of apple fruit to many pests and
diseases and the sensitivity of consumers to synthetic pesticides,
the use of plant essential oils has increased to increase the
lifespan of various horticultural products, including apples. In
this research, total phenol, total flavonoid and antioxidant
properties of Elettaria cardamomum essential oil were
investigated. In addition, the antimicrobial property of this
essential oil was evaluated on a number of fungi that cause
spoilage of apple fruit, including Penicillium expansum,
Botrytis cinerea, and Alternaria alternata. The phenol and
flavonoid content of E. cardamomum essential oil was equal to
69.60 mg of gallic acid per gram of essential oil and 27.40 mg
of quercetin per gram of essential oil, respectively. The amount
of antioxidant property of E. cardamomum essential oil in
DPPH and ABTS free radical inhibition method was obtained
as 57.30% and 63.60%, respectively. In the investigation of the
antifungal property, the largest inhibition zone was observed in
P. expansum by disk diffusion and agar well methods, and the
minimum inhibitory concentration for P. expansum and B.
cinerea fungi was 8 mg/ml and minimum fungicidal
concentration was 64 mg/ml. Considering the high antioxidant
and antifungal properties of E. cardamomum essential oil, it can
be used as a suitable alternative to synthetic fungicides.
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