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Table 1 Chemical composition of the oleoresin essential oil of Pistacia atlantica subsp. Kurdica by GC-MS

Substances Retention time (minutes) Percent

Tricyclene 831 0.14
Alpha Pinene 9.06 9147
Camphene 941 0.94

Verbena 9.63 0.11

Sabinene 10.41 042

Beta Pinene 10.50 247

Beta Myrcene 11.16 048

Delta 3-Caren 11.80 036

Benzene, 1-methyl-4-(1-methylethyl) 12.33 0.24
1-limonene 12.49 0.60

1,8-Cincoe 12.57 021

Alpha Terpinolene 14.63 042
Alpha-Pinene Oxide 1491 0.18
Unknown 15.19 0.24
Alpha-Campholene Aldehyde 15.85 0.10
Trans-Pinocarveol 16.26 0.13
Unknown 16.48 047

Pinocarvone 17.02 0.08
Benzenemethanol,4-(1-methylethyl) 17.76 0.23
Alpha Terpineol 17.94 0.06
Bicycle[3.1.1]hept-2-ene-caboxal 18.08 0.01
Bicycle[3.1.1]hept-3-en-2-one 18.47 029
Bicycle[2.2.1]heptan-2-o0l 20.79 0.12
Unknown 21.13 0.05

Unknown 24.20 0.12
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Table 2 Variance analysis of reaction of different microorganisms than oleoresin essential oil of Pistacia
atlantica subsp. Kurdica in terms of the inhibition zone diameter (mm)

variation source release option Inhibition zone
Treatment 3 1694.70%
Error 8 1.09
Total 11 1695.83
Variation factor (CV %) 1.40
** (P<0.01)
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Figl The means of inhibition zone diameter of
oleoresin essential oil of Pistacia atlantica subsp.
Kurdica against different microorganisms' growth

Means with different letters are significantly different
by Duncan’s test (P< 0.05)
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Table 3 The Means of minimum inhibitory concentration (MIC) and Minimum Bactericidal concentration
(MBC) of oleoresin essential oil of Pistacia atlantica subsp. Kurdica against different microorganisms

Microorganisms MIC (pl/ml) MBC (ul/ml)
Kluyveromyces marxianus 15.60 ° 31.25°
Penicillum natatum 31.25° 31.25°
Staphylococcus aureus 62.50° 62.50°
Escherichia coli 6250 6250

Means with different letters are significantly different by Duncan’s test (P<0.05)
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LOGARITHM OF THE MICROBIAL
CONGESTION (CFU/ML)
o

7
6
5
0 7 14 21 28
DAY

—&— Kluyveromyces marxianus+ Essence in 4°
Kiuyveromyces marxianus+ without Essence in 4°
—— Kluyveromyces marxianus+ Essence in 25°

== Kluyveromyces marxianus + without Essence in 25°

Fig 2 The effect of oleoresin essential oil of Pistacia
atlantica subsp. Kurdica on microbial counts (log 10
cfu/mL) of Kluyveromyces marxianus in Iranian
dough during storage at 4 °C and 25 °C.
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LOGARITHM OF THE MICROBIAL
CONGESTION (CFU/ML)

0 7 14 21 28
DAY

—&— Escherichia coli + Essence in 4°
Escherichia coli + without Essence in 4°
—&— Escherichia coli + Essence in 25°

—— Escherichia coli + without Essence in 25°

Fig 3 The effect of oleoresin essential oil of Pistacia

atlantica subsp. Kurdica on microbial counts (log 10

cfu/mL) of Escherichia coli in Iranian dough during
storage at 4 °C and 25 °C.
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LOGARITHM OF THE MICROBIAL
CONGESTION (CFU/ML)
00

0 7 14 21 28
DAY

—&— Penicillium Nutatum + Essence in 4°
Penicillium Nutatum + without Essence in 4°
—a&— Penicillium Nutatum + Essence in 25°

—— Penicillium Nutatum + without Essence in 25°

Fig 5 The effect of oleoresin essential oil of Pistacia
atlantica subsp. Kurdica on microbial counts (log 10
cfu/mL) of Penicillium Nutatum in Iranian dough
during storage at 4 °C and 25 °C.
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LOGARITHM OF THE MICROBIAL
CONGESTION (CFU/ML)
o

0 7 14 21 28
DAY

—&— Staphylococcus aurous + Essence in 4°
Staphylococcus aurous + without Essence in 4°
—&— Staphylococcus aurous + Essence in 25°

—>— Staphylococcus aurous + without Essence in 25°

Fig 4 The effect of oleoresin essential oil of Pistacia

atlantica subsp. Kurdica on microbial counts (log 10

cfu/mL) of Staphylococcus aurous in Iranian dough
during storage at 4 °C and 25 °C.
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Evaluation of antimicrobial activity of oleoresin essential oil of
Pistacia atlantica on Staphlicoccus aureus, Escherichia coli,
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Spoilage of food products such as dough may occur due to a variety of microorganisms. The aim of this
study is to determine of antimicrobial activity of oleoresins essential oil of Pistacia altantica subsp.
Kurdica on Staphylococcus aurous PTCC1431, E.coli PTCC1338, Kluyveromyces marxianus PTCC5195,
Penicillum notatum PTCC5074 and this effect on the shelf-life of dough. Antimicrobial activity of
oleoresins essential oil of Pistacia altantica subsp. Kurdica had been determined by paper disk diffusion
method (to determine inhibition zone), Minimum Inhibitory Concentration (MIC) and also by Minimum
Bactericidal Concentration (MBC). Dough samples were incubated by microorganisms (10" CUF/mL) and
essential oil, and then the microbial studies were evaluated at 4 °C and 25 °C during 28 days of storage.
The results showed that the highest (43.78 mm) and the lowest diameter of Inhibition zone (22 mm)
respectively, were obtained by Kluyveromyces matxianus and Staphlicoccus aureus. The results for MIC
and MBC showed that Kluyveromyces marxianus (MIC= 15.60 pl/ml; MBC= 31.25 ul/ml) and Penicillum
notatum (MIC and MBC= 31.25 ul/ml) were more sensitive to oleoresins essential oil of Pestacia
atlantica subsp. Kurdica when compared to the Staphylococcus aurous (MIC and MBC= 62.50 ul/ml) and
E. coli (MIC and MBC= 62.50 pl/ml). Also, the result showed that Microbial population studied were
reduced at 4 °C than at 25 °C, as well as in samples treated with essential oil as compared to the control,
during the storage period of the dough. Therefore, the temperature of 4 °C, along with the use of oleoresin
essential oil of Pestacia atlantica it can be used, to improve dough durability.
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