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2. Biebersteinia multifida
3. Pulicaria gnaphalodes
4. Mutica

5. Kurdica

6. Cabulica
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1. Brain Heart Infusion

2. Mueller-Hinton Agar

3. Mueller-Hinton Broth

4. Sabouraud Dextrose Broth
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1. Inhibition zone

2. Minimum Inhibitory Concentration
3. Broth Serial microdilution

4. Two fold serial dilutions

5 . Minimum bactericidal concentration
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Tablel Total phenolic content and free radical scavenging activities of extracts expressed as ECsp.

Extract Total phenolic content (mg/g) EC50 (ug/ml)

Ethanol extract (EE) 1266.338 + 120.932° 9225.09 £ 479.44°
Methanol extract (ME) 1069.665 + 212.235° 8561.64 £ 105.58"
Aqueous extract (AE) 1745.996 + 359.886° 5876.82 +214.15°
BHT 3946.33 + 391.23¢

Values in the same columns followed by different low case letters are significantly different at p < 0.05.
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1. Galloyl quinic acid
2. Quercetin
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Table 2 Antimicrobial activities of Pistacia atlantica leaf extracts against tested microorganisms
based on inhibition zone (mm)

Extract
Microorganism EE ME AE A
Escherichia coli 13.50 £ 0.50™ 16.50 = 1.50™° 20.50 = 1.50™° 23.00 = 0.50™
Salmonella typhi 12.50 + 0.50%° 17.750 + 0.25° 18.25 +2.75% 22.00 + 0.507
Shigella dysenteriae 17.25 +0.25 25.00 + 1.25%° 27.25 +0.75 24.00 + 0.50°
Streptococcus faecium — 24.25 + 0.66"° 25.50 + 1.14%" 27.75 +1.00 A 26.00 + 0.505%

Staphylococcus aureus
Bacillus cereus
Candida albicans

20.00 + 1.003¢
15.75 +0.75°
12.83 + 0.76™

22.50 + 0,505
20.50 + 0.50°
13.67 + 0.58

27.50 = 1.00™
13.33 + 1.26%
9.67 +0.58¢

25.58 + 0.635<°
24.67 + 1.04"
37.67 £ 1.04™

EE: Ethanol extract, ME: Methanol extract, AE: Aqueous extract, A: Antibiotic.
Values in the same columns followed by different low case letters are significantly different at p < 0.05. Values
in the same rows followed by different high case letters are significantly different at p < 0.05.
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Table 3 MIC and MBC of Pistacia atlantica extracts (mg/ml)

Extracts
EE ME AE

Microorganism MIC MBC MIC MBC MIC MBC
Escherichia coli 50 100 < 25 100 < 50 100 <
Salmonella typhi 50 100 < 25 100 < 50 100 <
Shigella dysenteriae 25 100 12.5 100 12.5 100 <
Streptococcus faecium 12.5 100 12.5 100 12.5 100 <
Staphylococcus aureus 12.5 100 < 12.5 100 < 12.5 100 <
Bacillus cereus 25 100 < 25 100 < 25 100 <

Candida albicans 100 * 50 * 100 *

EE: Ethanol extract, ME: Methanol extract, AE: Aqueous extract
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The objective of this study was to investigate the antioxidant and antimicrobial activities of the
ethanol (EE), methanol (ME), and water (AE) extracts from the leaf of Pistacia atlantica subspecies
mutica which naturally grown in Iran. The total phenol content and antioxidant activity of extracts
were determined using spectrometric method according to the Folin—Ciocalteu phenol reagent and
scavenging effect on DPPH (2,2-diphenyl-1-picrylhydrazyl) radicals. The extracts were evaluated for
their antimicrobial activity against three Gram-positive, three Gram-negative bacteria and one yeast
by assay for minimum inhibitory concentration (MIC) and minimum bacterial concentration (MBC)
using disc diffusion method. Results showed that the water extract had the highest total phenol
content. But ECsy of water extract was 5.87 compared with BHT as synthetic antioxidant (3.94
mg/ml). The water extract with higher level phenolic compounds and scavenging DPPH showed the
highest antioxidant and antibacterial effects, in comparison with the other extracts.

It was found to be effective against all the test organisms with Gram positive strains being more
sensitive than Gram negative strains. Also, the water extract were the most effective against the
examined bacteria and yeast species, based on its higher content of phenolic compounds. Among the
examined microorganisms, Streptococcus faecium and Candida albicans were found to be the most
sensitive and resistant, respectively. According to finding of this study, water extract of Pistacia
atlantica leaf could be used as a natural preservative in the food industry.

Key words: Pistacia atlantica, Free radical scavenging, Minimum inhibitory concentration,
Minimum bactericidal concentration
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