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The Pistacia genus includes the Anacardiaceae family and consists of 11 species. Three Pistacia species occur naturally
in Iran, including Pistacia vera, Pistacia atlantica, and Pistacia khinjuk [1]. P. atlantica and P. khinjuk grow  wildly and
largely in the southwest and west of Iran. P. atlantica and P. khinjuk grow 600 to 3000 m and 700 to 1900 m  above sea level,
respectively [2]. The fruits of P. atlantica and P. khinjuk  are used by natives as food after grinding and mixing with other
ingredients. They are round to oval, somewhat flat, and 0.5–0.7 cm and 0.3–0.5 cm in diameter in P. atlantica and P. khinjuk,
respectively. Their wooden hard shells are covered with a rather dry hull, which could be easily removed by pressing between
fingers. The color of these soft hulls is dark green [3] and their oil contents are 30% (P. atlantica) and 40% (P. khinjuk).

The fatty acid compositions of the oils from the fruits of P. atlantica and P. khinjuk indicate that the nutritional value
of P. atlantica fruit oil is better than that of  P. khinjuk [4]. The amount of linoleic acid, which is essential in human diet, in
P. atlantica fruit oil is greater than that in P. khinjuk. Moreover, essential fatty acids have been shown to reduce the level of
cholesterol in the blood. They prevent cardivascular diseases better than any other oil [5, 6].

In this investigation, the fatty acid composition of P. atlantica hull (PAH) and P. khinjuk hull (PKH) oils was  studied.
The fatty acid compositions of these oils were analyzed by GC, and the results are given in Table 1.

The major fatty acid components characterized in the oil were as follow: oleic acid (52.03–52.12%), palmitic acid
(22.55–23.4%), palmitoleic acid (7.74–14.05 %), linoleic acid (5.35–12.02%), stearic acid (2.39–3%), and linolenic acid
(1.16–1.5%), but negligible amounts of  margaric acid (0.05–0.4%), margaroleic acid (0.2–0.24%), and gadoleic acid (0.25–0.76%)
were identified in the fatty acid composition of these oils. Fatty acid (FA) components representing about 99.58–99.63% of
total oil were characterized. The amounts of saturated (SFA), monounsaturated (MUFA), and polyunsaturated fatty acids
(PUFA) in the studied oils were found to be 25.84–25.95, 60.22–67.17, and 6.51–13.52%, respectively.

The main fatty acid found in PAH and PKH oils was oleic acid, and there was no significant difference in amounts of
it between the two studied oils. The amounts of palmitic acid and linolenic acid in PAH and PKH oils were statistically the
same, too. The percentage of linoleic acid in PKH oil was more than that in PAH oil, but the palmitoleic acid and stearic acid
contents in PKH oil were lower than those in PAH oil.
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TABLE 1. Fatty Acid Composition of P. atlantica (PAH) and P. khinjuk (PKH) Oils, %

Fatty acid PAH PKH Fatty acid PAH PKH 

16:0 
16:1 
17:0 
17:1 
18:0 
18:1 
18:2 

22.55 � 0.07 a 
14.05 � 0.22 a 

0.4 � 0.03 a 
0.24 � 0.13 a 

3 � 0.14 a 
52.12 � 0.17 a 
5.35 � 1.02 b 

23.4 � 0.24 a 
7.74 � 0.07 b 
0.05 � 0.08 b 
0.2 �  0.16 a 
2.39 � 0.05 b 
52.03 � 0.16 a 
12.02 � 0.2 a 

18:3 
20:1 
�SFA 
�MuFA 
�PuFA 
�FA 

1.16 � 0.12 a 
0.76 � 0.06 a 
25.95 � 0.9 a 
67.17 � 0.7 a 
6.51 � .11 b 

99.63 � 0.21 a 

1.5 � 0.19 a 
0.25 � 0.05 b 
25.84 � 0.21 a 
60.22 � 0.3 b 
13.52 � 19 a 

99.58 � 0.17 a 

 
The data are expressed as percentages of total fatty acids. Each value represents the mean of three experiments. The means
with the same letter in each row do not differ significantly at the 0.05 level.
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The fatty acid composition of PAH and PKH oils indicates  that the main fatty acids in these oils are statistically the
same but the percentage of linoleic acid and palmitoleic acid  is  different. Therefore, from the viewpoint of  nutritional value,
PKH oil is better than PAH oil (having higher polyunsaturated fatty acid contents, especially linoleic acid, as essential fatty
acids). Our results indicate  that the fatty acid compositions of the oils from fruit hulls of Pistacia atlantica and Pistacia
khinjuk in comparison with those of the oils from fruits of these pistacia species [4] are different.

REFERENCES

1. K. Browiczb, Chorology of Trees and Shrubs in South-west Asia and Adjacent Regions, Polish Scientific,
Warszawa-Poznan, 1988.

2. H. Sabeti, Forest, Trees, and Shrubs of Iran, 2nd Edition, Iran University of Science and Technology Press,
1994, p. 514–579.

3. A. Esmaailpour, Evaluation, Identification, and Collection of Male Pistachio Cultivars, Annual. Report, Pistachio
Research Institute, Rafsanjan, Iran, 1998.

4. J. Tavakoli and S. Pazhouhanmehr, Chem. Nat. Comp., 46, 623 (2010).
5. J. M. Garcia, I. T. Agar, and J. Streif, Gartenbau-Wissenschalft, 57 (3), 130 (1992).
6. A. G. Crawford, The Balance between Linolenic and Linoleic Acid, in: The Role of Fats in Human Nutrition,

F. B. Padley and J. Podmore (eds.), Ellis Harwood, Chichester, England, 1985, p. 62.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


