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Figure 1. Total phenol content (TPC) and total flavonoid content (TFC) of P. fraxinifolia essential oil. GAE =
Gallic acid equivalent; QE = quercetin equivalent.
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Figure 2. Antioxidant effect of P. fraxinifolia essential oil based on DPPH and ABTS radical scavenging
methods.
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Figure 3. Antibacterial effect of P. fraxinifolia essential oil based on disc diffusion agar method.
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Figure 4. Antibacterial effect of P. fraxinifolia essential oil based on well diffusion agar method.
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Table 1. Antibacterial effect of P. fraxinifolia
essential oil based on minimum inhibitory
concentration and minimum bactericidal
concentration methods.

Bacterial Minimum Minimum
type inhibitory bactericidal
concentration concentration
(mg/mL) (mg/mL)
B. subtilis 2 64
S. pyogenes 4 128
S. aureus 2 128
Sh. 16 512
dysenteriae
E. aerogenes 32 > 512
S. typhi 32 512
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Adding chemical preservatives increases the shelf life of food products, but long-
term and indiscriminate use of chemical preservatives increases the resistance of
microorganisms and health risks associated with their absorption. Medicinal
plants have a great diversity both in the world and in Iran and have the potential
to be used as alternatives to chemical compounds. In this study, the antimicrobial
effect of Pterocarya fraxinifolia essential oil against Bacillus subtilis,
Streptococcus pyogenes, Staphylococcus aureus, Shigella dysenteriae,
Enterobacter aerogenes, and Salmonella typhi was investigated by disk
diffusion agar, well diffusion agar, minimum inhibitory concentration, and
minimum bactericidal concentration. The total phenol and flavonoid content of
the essential oil was determined using Folin Ciocalteu and aluminium chloride
methods, respectively. The antioxidant activity of the essential oil was evaluated
using two methods of inhibiting free radicals DPPH and ABTS. The total phenol
and flavonoid content of the essential oil was 38.63 mg of gallic acid/g and the
flavonoid content was 19.20 mg of quercetin/g. The essential oil of P.
fraxinifolia was able to inhibit free radicals DPPH (58.60%) and ABTS
(59.80%). The results of the antimicrobial activity of the essential oil by the disk
diffusion agar and well diffusion agar methods showed that B. subtilis and E.
aerogenes are the most sensitive and resistant microbial strains to the essential
oil, respectively. The minimum inhibitory concentration for these bacteria was
2 and 64 mg/mL, respectively, and the minimum bactericidal concentration was
32 and > 512 mg/mL, respectively.
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