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Table 1 Chemical composition of the EOs.

Components RI S. hortensi T. ammi M. piperita
alpha-Thujene 924 1.9 0.66 -
alpha- Pinene 932 1.25 0.25 0.84
Camphene 946 0.1 - -
Sabinene 969 - 0.65 0.66
beta-Pinene 974 0.73 1.75 12
Myrcene 988 2 0.98 0.28
3-Octanol 989 - - 0.21
alpha-Phellanderene 1002 047 - -
DELTA.3.Carene 1008 - 0.08 -
alpha-terpinene 1014 4.9 0.76 0.2
p-Cymene 1020 32 19 0.11
Limonene 1024 0.62 - 23
Beta-Phellandrene 1025 - 1 -
1,8-Cineole 1026 - - 5.98
Cis-beta-ocimene 1032 - 0.02 0.21
gama- Terpinene 1054 26.9 30.2 0.34
cis- Sabinene hydrate 1065 - 0.04 1.1
Terpinolene 1086 0.07 0.17 0.12
Linalool 1095 - 0.14 0.38
Citronellal 1148 - - -
Menthon 1149 - - 17.48
Menthofuran 1159 - - 11.66
Neo-Menthol 1161 - - 49
Borneol 1165 0.09 - -
Menthol 1167 - - 35.1
Terpinene-4-ol 1174 0.2 0.19 -
Neo-Iso Menthol 1184 - - 0.76
alpha-Terpineol 1186 0.05 0.14 0.55
Pulgone 1233 - - 1.8
Carvacrol Methyl ether 1241 0.09 - -
Piperiton 1248 - - 0.63
Neo- Menthyl acetate 1271 - - 0.14
trans- Anethol 1282 - 1.39 -
Thymol 1289 021 41.7 -
Menthyl acetate 1294 - - 3.8
Carvacrol 1298 54.7 0.51 -
Iso Menthyl acetate 1304 - - 0.14
piperitenone 1340 - 0.04
Carvacrol acetate 1370 1 - -
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Table 1
(Continued).
Components RI S. hortensi T. ammi M. piperita
Beta- Bourbonene 1387 - - 0.26
Beta elemene 1389 - - 0.13
trans- Caryophyllene 1417 0.74 - 29
alpha- Humulene 1452 - - 0.14
Trans- beta- Farnesene 1454 - - 047
Gernacrene-D 1484 - - 347
piperitenone 1340 - 0.04
Carvacrol acetate 1370 1 - -
Beta- Bourbonene 1387 - - 0.26
Beta elemene 1389 - - 0.13
trans- Caryophyllene 1417 0.74 - 29
alpha- Humulene 1452 - - 0.14
Trans- beta- Farnesene 1454 - - 047
Gernacrene-D 1484 - - 347
Bicyclogermacrene 1500 0.14 - 045
Beta-Bisabolene 1505 043 - -
delta- cadinene 1522 - 0.07
Spathulenol 1577 0.1 - -
Caryophyllen oxide 1582 - - 0.11
Viridiflorol 1592 - - 0.77
Total (%) 99.89 99.67 99.66
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Table 2 Mean diameter of growth inhibition zone (cm) showing the antibacterial activity for the essential
oils; disk diameter 6 mm®.

Mold strains

Essential oils

S. hortensis T. ammi M. piperita

Aspergillus oryza 2.6+0.18%" 2.5+0.07%% 1.3+0.16%
Aspergillus niger 2.5+0.09%" 2.6+0.11#4 1.4+0.09%
Aspergillus fumigatus 49+0.07% 5.1£0.21% 29+011°®
Penicillium crustosum 3.3+0.17% 3.3+0.12™% 2.1£0.06™
Penicillium chrysogenum 3.6£0.22%4 3.7£0.25% 1.9+0.12°®
Paecilomyces variotii 1.9+0.14" 2.1£0.09" 0.9£0.07"™
Byssochlamys spectabilis 414024 4340.11* 2.8+0.07®
Trichoderma harizanum 5.1+0.08** 5.3+0.05** 2.9+0.18*
Cladosporium cladosporioides 3.940.06* 3.3+021% 2.4+0.09%

* Data represent the mean value of 3 replicate + standard deviation. Different uppercase letters indicate significant
difference at P <0.05 level between data in each row and lowercase letters indicate significant difference at P <0.05
level between data in each column.
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Table 3 Minimum inhibitory concentration (MIC) and Minimum fungicidal concentration (MFC)
(uL/mL) of the essential oils.

Essential oils

Mold strains S. hortensis T. ammi M. piperita
MIC MFC MFC/MIC MIC MFC  MFC/MIC MIC  MFC MFC/MIC

Aspergillus oryza 0562  1.125° 2.00° 0.625°  1.125"™ 1.80° 1.125°  1.750° 1.55°
Aspergillus niger 0.625°  1.125° 1.80° 0.875° 1250 1.42¢ 1.250°  2.500° 2.00°
Aspergillus fumigatus ~ 0312° 0437 1.40° 0312"  0500" 1.60° 0.500° 0.875¢ 1.75°
Penicillium commune ~ 0.625°  1.000° 1.60° 0.562¢  1.000° 1.77° 1.000° 1.750° 1.75°
Penicillium crustosum ~ 0.562%  0.875° 1.55% 0.500° 0.875¢ 1.75° 0.875°  1.500° 1.71°
Penicillium chrysogenum ~ 0375°  0.625¢ 1.66° 0437°  0.750° 1.71° 0.625%  1.125° 1.80°
Paecilomyces variotii 1.500"  2.250° 1.50¢ 1.125* 25007 2.22° 2.250°  2.500° 2.22°
Byssochlamys spectabilis ~ 0.750°  1.250° 1.66° 0.875°  1.750° 2.00° 1.250°  2.250° 2.00°
Trichoderma harizanum 0281 0.562¢ 2.00? 02505  0562" 2.25% 0.562° 1.125° 2.00%

Different lowercase letters indicate significant difference at P <0.05 level between data in each column.
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Occurrence and growth of fungi may cause spoilage and reduce
dramatically quality and safety of white cheeses. A considerable interest
both in the industry and scientific research has developed on the
preservation of foods by the use of essential oils (EO) to effectively retard
fungi growth and mycotoxin production. Therefore, the aim of this work
was to investigate the chemical compositions and antifungal properties of
several Iranian EOs against fungi contaminating Iranian white cheese. In
this study, the EOs including Trachyspermum ammi, Satureja hortensis and
Mentha piperita were used. The chemical compositions of EOs were
characterized using GC-MS. Antifungal properties of EOs against isolated
fungi was determined by disk diffusion agar, minimum inhibitory
concentration (MIC), and minimum fungicidal concentration (MFC).
According to the results from disk diffusion tests, the most sensitive fungi
against all EOs was Trichoderma harizanum. In this regard, Paecilomyces
variotii, Aspergillus niger, and Aspergillus oryza were highly resistance
against all EOs. Also, The results of MIC and MFC indicate that the most
sensitive fungi to all three EOs of 7. ammi, S. hortensis and M. piperita
was T. harizanum with MIC values of 0.281, 0.250 and 0.562 puL/mL,
respectively, and its MFC values was 0.562, 0.562 and 1.125 puL/mL,
respectively. Also, among the studied EOs, 7. ammi and S. hortensis
showed the highest antifungal activity, while M. piperita showed lower
antifungal properties in compared to the other two EOs .Based on the
results, it can be said that S. hortensis and T. ammi EOs have good
antifungal activities and can be used in food industries, medical
pharmacology, health affairs, and antifungal elements.
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