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2.Minimum inhibitory concentration (MIC)
3. Minimum Bactericidal concentration (MBC)
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6. Susceptible
7. Intermediate
8. Resistant
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4. The disc diffusion method
5.Clinical and Laboratory Standards Institute (CLSI)
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Table 1 The chemical constituents of n-hexane extract of wild mint in Meshginshahr and Namin

Chemical Meshginshahr Namin . Meshginshahr Namin
Row Row  Chemical compounds
compounds samples samples samples samples

1 trans-2-hexenal - - 19 DL-Isoborneol - -

2 2,5-diethyloxolane 0.03 0.03 20 Borneol - -

3 a-Pinene 0.29 0.5 21 p-Menth-8-en-3-one - -

4 Camphene 0.1 - 22 Pulegone 14.97 2.64
5 Sabinene 0.17 0.29 23 Piperitenone oxide 31.64 22.65
6 B-Pinene 0.39 0.59 24 1,1-Bicyclopentyl 0.19 -

7 B-Myrcene 0.14 0.36 25 Isopiperitenone 0.12 -

8 3-Octanol 0.12 0.38 26 Acetic acid -

9 Limonene 0.45 0.53 27 Piperitenone - 0.1
10 1,8-Cineole 1 0.29 28 Cis Piperitenone oxide 46.31 67.78
11 v-Terpinene - - 29 Caryophyllene - 1.59
12 p-Mentha-3,8-diene - - 30 a- Caryophyllene - 0.06
13 a-Terpinolene - - 31 B-Caryophyllene 0.59 -
14 Butanoic acid 0.03 - 32 trans-B-farnesene 0.03 0.07
15 Menthone 1.88 0.38 33 Germacrene D 0.12 0.16
16 Menthofuran - - 34 Germacrene B - -
17 Isopulegone 0.25 0.18 35 ?S;&fgeggfgge - -
18 Benihinal - 0.08 36 Caryophyllene oxide 0.17 0.23
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Table 2 MICs and MBCs of the extracts against the standard strain of P. aeruginosa(ATCC 27853) and
the resistant strains

Resistant Standard
N-hexanic extracts of
MBC (pg/ml) MIC (pg/ml) MBC (pg/ml) MIC (pg/ml) Mentha pulegium
80 40 20 10 Meshginshahr
80 40 20 10 Namin

Table 3 MICs and MBCs of the extracts against the standard strain of B. cereus (ATCC 11778) and the
resistant strains

Resistant Standard
MBC (ug/ml)  MIC (ng/ml)  MBC (ug/ml)  MIC (pg/ml) N}"‘l‘;”‘;;:‘ifpe;‘;e';f:;”f
80 20 10 5 Meshginshahr
80 20 10 10 Namin
sl 3 0kl 68U gsy p Gy oS S0 G ol SIS0l ojlae A3 pde s a3 £ i Gollas
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Table 4 1ZDs of the extracts againstthe standard strain of P. aeruginosa (ATCC 27853) and the resistant

strains
Resistant Standard
Inhibition Concentration Inhibition Concentration Reblication N-hexanic extracts
Zone(S)(mm) (pg/ml) Zone(S)(mm) (pg/ml) P of Mentha pulegium
18* 30° First replication
18.2% 80 30.5° 20 Second replication Meshginshahr
16" 317 Third replication
12.8° 24P First replication
14° 80 22.1° 20 Second replication Namin
12.3° 22.7° Third replication

In each column, mean that at least one letter in common, according to Duncan's test, not significant difference at 5%
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Table 5 IZDs of the extracts against the standard strain of B. cereus (ATCC 11778) and the resistant

strains
Resistant Standard
Inhibition Concentration Inhibition Concentration Revlication N-hexanic extracts
Zone(S)(mm) (pg/ml) Zone(S)(mm) (pg/ml) P of Mentha pulegium
17.8° 42° First replication
18.9° 80 39° 10 Second replication Meshginshahr
18* 39.5° Third replication
14.5° 33.3° First replication
13.7° 80 29° 10 Second replication Namin
14.1° 30.9° Third replication

In each column, mean that at least one letter in common, according to Duncan's test, not significant difference at 5%
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Table 6 The antibiotic sensitivity patterns (IZDs) of the antibiotics on the standard strain of P. aeruginosa
(ATCC 27853) in the antibiogram test using the agar diffusion method based on the CLSI tables with one

replication
Inhibition Zone (mm) Concentration(ng) Antibiotic Row
R) - 30 Tetracycline(TE) 1
(S)22.5 10 Gentamicin(GE) 2
(S5)23.7 5 Ciprofloxacin(CP) 3
(R) - 30 Chloramphenicol(C) 4
(R)9 30 Erythromycin(E) 5
(S5)27.2 30 Norfloxacin(NOR) 6
(R) - 30 Streptomycin(S) 7
R) - 10 Rifampin(RA) 8
(R)9.5 30 Vancomycin(V) 9
(S)21.6 30 Amikacin(AN) 10

Table 7 The antibiotic sensitivity patterns (IZDs) of the antibiotics on the standard strain of B. cereus
(ATCC 11778) in the antibiogram test using the agar diffusion method based on the CLSI tables with one

replication
Inhibition Zone (mm) Concentration(ng) Antibiotic Row
(S)24.6 30 Tetracycline(TE) 1
(S)19.2 10 Gentamicin(GE) 2
(S)26.3 5 Ciprofloxacin(CP) 3
(S)24.1 30 Chloramphenicol(C) 4
{J17.1 30 Erythromycin(E) 5
(S)21.1 30 Norfloxacin(NOR) 6
I 13.9 30 Streptomycin(S) 7
(S)28.3 10 Rifampin(RA) 8
(DH13.1 30 Vancomycin(V) 9
(S)21.5 30 Amikacin(AN) 10
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Fig 1 1ZDs of tﬁe antibioticﬂdisks (a) the n-hexane extract from the wild mint sample taken in Meshgin Shahr, (b)
the n-hexane extract from the wild mint sample taken in Namin, (c) against the standard strain of B. cereus (ATCC
11778) using the disk diffusion method
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ABSTRACT

ARTICLE INFO

The chemical constituents of n-hexane extract of Mentha arvensis (wild
mint) native to Meshginshahr and Namin region, and the antimicrobial
effect of the extract against Pseudomonas aeruginosa (ATCC 27853)
and Bacillus cereus (ATCC 11778) were studied in this research using
broth and agar dilution methods (assessment of minimum inhibitory
concentration, MIC, and minimum bactericidal concentration, MBC)
and disk diffusion method. The results showed that cis-piperitone
epoxide, piperitenone oxide and pulegone were the main components of
the extracts. In addition, the MICs and MBCs of the n-hexane extracts
of the wild mint in the various regions against P. aeruginosa were
similar (20 mg/mL). Moreover, the MIC and MBC of the n-hexane
extracts of the wild mint in Meshginshahr against B. cereus were 5 and
10 pg/mL, respectively, whereas the corresponding values against B.
cereus were similar (10 mg/mL). Furthermore, the results of the disk
diffusion test interpretation revealed that the inhibition zone diameters
(IZDs) of the n-hexane extract in the samples obtained from
Meshginshahr against both bacterial species were larger than those of
the samples taken from Namin.
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