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Table 1 The mean inhibition zone diameter (mm) orange essential 0il(OEO)and its interaction with
chloramphenicol, gentamicinand tetracycline antibiotics on some pathogenic microorganisms (disk

diffusion agar)

Microorganism OEO Chl Gen Tet In (Chl + OEO) In (Gen +OEO) In (Tet + OEO)
P. aeruginosa 14.00£0.30°  20.10 £0.26° 16100457  21.60+036% 1320+043%(Ant) 22.10+0.17%Syn)  12.10 £0.17%(Ant)
E. coli 153040.10°  2630+026"  2420+026° 18.30£039°  14.10 £045%Ant)  27.20£026°(Syn)  10.10 £0.36° (Ant)

S. typhi 1510£026% 1730+051¢  2426+025° 18.10£0.10° 24.10£0.10°(Syn)  14.00 £0.30°(Ant) 8.00 +0.20(Ant)
L. innocua 13.204020°  8.10 £0.36° 26.100.17°  2030+030° 16.20020%Syn)  12.20 £0.20%(Ant) 12.30 £0.26%(Ant)
S. aureus 17.10£036°  24.10£0.10°  2230+026° 2430£036° 16.8020.17°(Ant)  24.20+0.18°Syn)  25.30 043" (Syn)
B. cereus 21204020° 2420026  2030+030°  18.30+026° 24.90+030%(Syn) 24.30+0.39°Syn)  16.10 £0.17° (Ant)
B. subtilis 1930£0.30°  26.10£0.17*  28.00+020° 30.10£0.17* 18.50 £030°(Ant) 3430+027°(Syn)  14.10£0.17°(Ant)
S. epidermidis 16.80£0.36° 2400+030°  26.10+026° 22.100.10° 2530+036%(Syn) 15.10+0.10°(Ant)  14.00 £0.22°(Ant)

-Values are expressed as mean +standard deviations, n = 3; different letters (a, b, ¢, d, e. and f) in each column show
significant difference at P < 0.05.
-OEO:orange essential oil, Chl: Chloramphenicol, Gen: Gentamicin, Tet:Tetracycline, Syn: Synergy, Ant:
Antagonism.
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Fig 1The interaction of orange essential
0il(OEO)with gentamicin antibiotic on Bacillus
cereus.
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Table 2 The well diffusion agar (WDA), minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) of the orange essential 0il(OEO)on some pathogenic microorganisms

Microorganism WDA (mm) MIC (mg/mL) MBC (mg/mL)
P. aeruginosa 13.00 +£0.20 400 >400
E. coli 11.10 £0.10 25 >400
S. typhi 15.60 £0.45 50 >400
L. innocua 12.20 +0.20 12.5 >400
S. aureus 17.30 £0.30 12.5 >400
B. cereus 15.30 £0.51 25 >400
B. subtilis 12.20 +0.26 25 >400
S. epidermidis 16.10 +0.17 400 >400
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Fig 2The minimum inhibitory concentrat
orange essential 0il(OEO).
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ABSTRACT

ARTICIE INFO

Given the rise in the infectious diseases caused by pathogens, identification of
medicinal plants and purification of their nutraceuticals can be useful in treating
such diseases. In this experimental study, the antimicrobial activity of Dezfuli
orange peel essential oil was examined on 3 Gram-negative strains
(Escherichia coli, Pseudomonas aeruginosa and Salmonellatyphi) and 5 Gram-
positive strains (Staphylococcus aureus, Bacillus cereus, Bacillus subtilis,
Staphylococcus epidermidis and Listeriainnocua) through agar disc diffusion,
agar well diffusion, minimum inhibitory concentration (microdilution broth) and
minimum bactericidal concentration. Furthermore, the interactions between the
essential oil and chloramphenicol, gentamycin and tetracycline were investigated.
The results of disc diffusion showed that the longest and shortest diameters of the
growth inhibition zone belonged to B. cereus (21.20 mm) and L. innocua (13.20
mm) respectively. In the agar diffusion test, S. aureus and E. coli respectively had
the longest (17.30 mm) and shortest (11.10 mm) diameters of the inhibition zone.
The minimum inhibitory concentration was equal to 25, 400, 50, 12.5, 25, 25, 400
and 12.5 mg/ml for E. coli, P. aeruginosa, S. typhi, S. aureus, B. cereus, B.
subtilis, S. epidermidis and L. innocua respectively. The minimum bactericidal
concentration of the essential oil was greater than 400 mg/ml for all the strains.
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