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LIPIDS  AND  LIPOPHILIC  CONSTITUENTS
OF  THE  AERIAL  PART  OF  Lipskya  insignis

M. O. Buranova                                                                                                                          UDC 547.915.665.33

Lipskya insignis Nevski (Apiaceae) is an herbaceous perennial plant that flowers only once, produces seeds, and then
dies.  It is widely distributed in Uzbekistan [1].

It was found earlier that seed lipids of certain plants of this family contain petroselic acid 18:1(6), which is characteristic
of reserve lipids [2, 3].

We studied for the first time lipids from the aerial part of L. insignis collected in Kashkadar�ya Oblast in May 2009.
Total lipids (TL) were isolated from air-dried ground raw material by CHCl3:MeOH (2:1, v/v).  The extract was

purified of non-lipid components by washing with aqueous CaCl2 solution (0.05%).  The yield of TL was 4.63%.  TL were
hydrolyzed.  Unsaponified substances (US) were isolated in 31.0% yield [4].  The US contained hydrocarbons such as carotinoids
and tocopherols and aliphatic and cyclic alcohols according to analytical TLC on silica gel using hexane:Et2O (9:1, 4:1, and
1:1) and heptane:benzene (9:1), model compounds, and qualitative reactions.

The  content   of   carotinoids  in  the US was established by spectrophotometry and  was 661.8 mg%;  tocopherols,
240 mg% [5].  Calculated for TL content, carotinoids were 205.1 mg%; tocopherols, 74.4 mg%.  The content of chlorophyll
pigments in the TL was 444.5 mg%.  This was also determined by spectrophotometry.

TL were separated by column chromatography over silica gel into neutral (NL), glyco- (GL), and phospholipids (PL)
by elution with CHCl3, acetone, and MeOH.  Their yields were 23.6, 58.7, and 17.7%, respectively, of their total mass.  The
GL fraction contained a significant amount of pigments, from which they could not be separated.  Each lipid group was
hydrolyzed by KOH solution (10%) in MeOH with refluxing on a water bath for 1 h.  The resulting soaps were decomposed by
aqueous H2SO4 (10%).  The released fatty acids were extracted by Et2O.  The solution of fatty acids was rinsed of traces of
acid by distilled water and dried using anhydrous Na2SO4.  Then, methyl esters of fatty acids were prepared using diazomethane
and were identified by GC in a Chrom-5 instrument with a flame-ionization detector using a steel column (2.5 m) packed with
Chromaton N-AW with 15% Reoplex 400 at column temperature 192°C.

Table 1 presents the analytical results.
Table 1 shows that lipids from the aerial part of L. insignis were characterized by a broad set of 16 fatty acids.  The

principal acids of NL and PL were 16:0, 18:1, and 18:2.  The GL were dominated by 16:0, 18:0, 18:2, and 18:3.  Furthermore,
from 2.2 to 6.9% of high-molecular-weight fatty acids were detected in the lipids.  These were not observed in seed lipids of
plants in this family [2, 3].

The content of saturated fatty acids in GL was 1.9 times greater than that of unsaturated acids; in NL and PL, 2.7 times
greater.

The total essential fatty acids in NL and PL were 40.6 and 39.9%; in GL, only 24.0%.
Petroselic acid, which is characteristic of seeds of Apiaceae plants, could not be detected under the employed GC

conditions.
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TABLE 1. Fatty-Acid Composition of Neutral (NL), Glyco- (GL), and Phospholipids (PL), GC, mass%

Acid NL GL PL Acid NL GL PL 

10:0 
12:0 
14:0 
16:0 
16:1 
17:0 
18:0 
18:1 
18:2 

0.1 
0.9 
1.7 
18.5 
0.4 
0.2 
3.8 
30.6 
33.8 

0.1 
4.2 
4.3 

38.5 
0.1 
1.1 

15.8 
9.7 

12.4 

0.3 
0.9 
1.2 
14.7 
0.2 
0.2 
2.7 
38.9 
29.8 

18:3 
20:0 
20:1 
22:0 
22:1 
24:0 
24:1 
�sat 

�unsat 

6.8 
0.7 
Tr. 
0.8 
1.1 
0.2 
0.4 

26.9 
73.1 

11.6 
0.7 
0.3 
0.6 
0.2 
0.4 
– 

65.7 
34.3 

4.1 
0.6 
3.0 
0.6 
1.8 
0.5 
0.5 
21.7 
78.3 

 



<<
  /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


