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Table 1. The mean inhibition zone diameter (mm) of Badrashboo essential oil on some pathogenic microorganisms (disk diffusion agar)

Microorganism

Badrashboo essential oil concentration (mg/mL)

0.625 1.25 25 5 10 20 40

S. typhimurium  8.00£1.00%®  8.33+0.88%8  10.33+0.33°C 1133+0.33°®  14.00+0.58°®  16.00+0.58"C 31.67+0.88%
E. coli 7.33£0.33%5C  8.33+0.67°®8  8.67+0.33°C  11.00+0.58%®  13.,33+0.33°%C 16.33+0.33°C 32.00+0.58°C
P. aeruginosa - 6.67+0.33®  7.33+0.33°  8.67+0.33%C  12.00£0.58°C  15.33+0.33*C  31.33+0.33C
sh. dysenteriae - 7.67£0.33%  9.33+0.88%BC  10.67+1.45%C 12.00+0.58°C  16.33+0.33°C  30.67+0.88°C
S. aureus 6.67+0.33%C 7.33+0.33®  11.00£0.58%®  14.33+0.67¢ 18.67+0.33°  21.00+0.58*A 41.00+0.58*
B. cereus 11.6740.33%" 12.67+0.33%A 13.00+0.58°A 14.33+0.67° 18.0020.58"*  19.33+0.67"® 43.331.20*
L. 6.33£0.33°C  7.67+0.33®®  10.33+0.33%8C  11.67+0.33%®  14.67+0.33®®  18.00+0.58"® 37.33+0.8828

moniocytogenes

* Means (+SE) with different lowercase letters in each row and uppercase letters in each column show a significant difference at P < 0.05
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Table 2. The mean inhibition zone diameter (mm) of Badrashboo essential oil on some pathogenic microorganisms (well diffusion agar)

Badrashboo essential oil concentration (mg/mL)

Microorganism

0.625 1.25 25 5 10 20 40
S. typhimurium  10.00£0.5878 11.33+0.67A 15.33+0.88°8C  18.330.33%C° 20.67+0.67® 28.33+0.33°C  34.00+1.00€
E. coli 8.67+0.67®  11.33x0.33'" 14.33+0.33°C  20.670.67%®  24.67+2.33°* 30.33+0.33%BC  38.33%0.3328CD
P.aeruginosa  9.67+0.88%8  11.00+0.58%A 17.33+1.45¢%8C 1967+0.88°8C 26.00+1.00°» 28.33+0.88°C  34.33+0.33°F
Sh. dysenteriae ~ 9.67+0.33%"8  10.67+0.33%* 15.33+0.33%8C  16.33+0.67®°  21.00+0.58°® 25.00+1.00°°  36.67+0.882COE
S. aureus 10.6740.33° 12.33+0.33°A 18.330.88%B  20.33+0.88%8C 27.33+0.67°* 32.33+0.67PAB 43.33+2.91%A
B. cereus 9.67+0.338  12.00£0.58" 16.00+1.15°ABC 10.33+0.67%C 28.33+0.33°" 33.00+1.00°  42.33%1.2028
L. 11.33+0.33""  12.00£0.58" 19.00+1.00°*  24.00+0.58%  28.33+0.88°° 31.00+1.00°A8  40.33+0.332ABC

moniocytogenes

* Means (+SE) with different lowercase letters in each row and uppercase letters in each column show a significant difference at P < 0.05
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Fig. 1. Inhibition zone of Badrashboo essential oil (20 mg/mL) for Pseudomonas aeruginosa (A) and Bacillus cereus
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Table 3. Minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC)
of the Badrashboo essential oil on some pathogenic microorganisms
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Microorganism MIC (mg/mL) MBC (mg/mL)
S. typhimurium 2.5 5
E. coli 1.25 5
P. aeruginosa 1.25 2.5
Sh. dysenteriae 0.625 5
S. aureus 0.312 25
B. cereus 1.25 25
L. monocytogenesis 1.25 2.5
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Fig. 2. The minimum inhibitory concentration (MC) of Badrashboo essenial oil on some pathogenic
microorganisms.
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Fig 3. The interaction of Badrashboo essential oil with Vancomycin on bacterial pathogens. Means (+SE) with different letters in each

microorganism show a significant difference at P < 0.05
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Fig 4. The interaction of Badrashboo essential oil with Erythromycin on bacterial pathogens. Means (+SE) with different letters in each
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Fig 5. The interaction of Badrashboo essential oil with Vancomycin on bacterial pathogens. Means (+SE) with different letters in each

microorganism show a significant difference at P < 0.05
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Fig 6. The interaction of Badrashboo essential oil with Gentamicin on bacterial pathogens. Means (£SE) with different letters in each

microorganism show a significant difference at P < 0.05
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Nowadays, due to the harmful effects of chemical preservatives in food
products and antibiotic resistance too, the efforts of researchers to use natural
and safe antimicrobial compounds, including plant essential oils, have
increased. In the present study, after collecting the Badrashboo plant from
the fields around Urmia city and drying it, extracting the essential oil from
the plant was carried out using a Clevenger device, and the antimicrobial
effects of this essential oil against some Gram-positive and Gram-negative
food-borne pathogenic bacteria were determined by methods: Disk Diffusion
Agar (DDA), Well Diffusion Agar (WDA), Minimum inhibitory
concentration (MIC), Minimum bactericidal concentration (MBC) and
interaction with four common broad-spectrum antibiotics including
Vancomycin, Erythromycin, Chloramphenicol and Gentamicin were
performed. The results of the DDA and WDA tests showed that the essential
oil of Badreshbo had significant antimicrobial effects on all the tested
bacteria in this study. The gram-positive bacteria were more sensitive than
the gram-negative bacteria in front of this essential oil. The results of the
MIC test of the essential oil for Salmonella typhimurium, Escherichia coli,
Pseudomonas aeruginosa, Shigella dysentery, Staphylococcus aureus,
Bacillus cereus, and Listeria monostogenes were 2.5, 1.25, 1.25, 0.625,
0.312, 1.25 and 1.25 mg/ml. The MBC of the mentioned strains were 5, 5,
2.5,5,2.5, 2.5, and 2.5 mg/mL, respectively. Also, the results of the study of
the interaction effect of Badreshbo essential oil with the mentioned
antibiotics indicate synergistic effects of the essential oil with all four
antibiotics tested. Therefore, considering the significant antimicrobial effects
observed for Badrashbo essential oil in this study, it can be used in the food
and pharmaceutical industries.
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