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PRANTSCHIMGIN CONTENT OF METHANOLIC
EXTRACT OF ROOTS OF Ferulago platycarpa

E. Satir, C. S. Kilic, and M. Coskun*                                                                                                    UDC 547.814

Umbelliferae (Apiaceae) is a large family containing mainly coumarins and volatile oils. Ferulago platycarpa Boiss.
& Bal. is a perennial endemic species growing in Nevsehir, Turkey [1]. In addition, species of the genera Ferula and Prangos
are also known by these names, and although they have other usages, they are, mainly used as aphrodisiacs in Turkey [2]. In
this study, we determined the prantschimgin content of methanolic extracts obtained from the roots of F. platycarpa by HPLC.
Prantschimgin was identified for the first time from Prangos tschimganica B. Fedtsch [3] and, among the Ferulago genus, for
the first time from the roots of F. meioides (L.) Boiss. [4]. It is reported to be present in some other Ferulago species as well
[5–8]. It has a furocoumarin structure and is found to be the major component of the roots of the methanolic extract of
F. platycarpa.

By using the calibration curve that we obtained with the standard substance, we determined the prantschimgin content
of the methanolic extract of the roots to be 1.90%. When we compared this value with other Ferulago species, we found, for
F. meoides [4]: a coumarin mixture (15 g) was obtained from 500 g roots, which yielded 4 fractions. Fraction II weighed
7.15 g (1.76%) and contained prantschimgin along with felamedin and a little oxypeucedanin. For F. aucheri Boiss. [5]:
500 g of aerial parts extracted with CHCl3 and EtOH yielded 18 g residue after evaporation and was fractionated with petroleum
ether, CHCl3, and EtOH. As a result, 37 mg of prantschimgin was obtained. For F. sylvatica (Bess.) Reichenb. [6]: 4.8 g
semi-solid mass was obtained from 250 g of shade dried flowers extracted with petroleum ether. This semi-solid mass consisted
of prantschimgin and umbelliferone (quantities were not reported). For F. capillaris (Link ex Sprengel) Coutinho. [7]:
1) 460 g of aerial parts extracted with hexane was concentrated to yield 24 g extract, which was reported to contain 3.7 g of
prantshimgin; 2) 1200 g of roots extracted with benzene gave 91 g extract and, after crystallization in benzene, yielded 51 g of
a mixture of oxypeucedanin and prantschimgin. The mother liquor also gave 6 g of prantschimgin. For F. brachyloba Boiss.
and Reuter [7]: 700 g roots extracted with benzene yielded a crystalline precipitate of 23 g on cooling which contained
oxypeucedanin, prantschimgin, and aurapten. This crude precipitate was recrystallized in methanol to afford oxypeucedanin
and prantschimgin (15 g). For F. isaurica Pesmen and F. syriaca Boiss [8]: the prantschimgin contents of the chloroform
fractions of the roots of these two Ferulago species (500 g) (extracted and fractionated using the same method and investigated
with similar HPLC conditions) were found to be 1.17% and 0.91% respectively.

The plant material was collected from the locality  mentioned below, and voucher specimens are kept in Ankara
Universitesi Eczacilik Fakultesi Herbaryumu (AEF): Nevsehir, Uchisar, Gemil Mountain (North Slope), 1450 m, collected
and identified by Erdogan Satir, 4/7/2004 AEF 23713.

The roots were coarsely powdered; 100 g of these powdered roots were extracted with a sufficient amount of methanol
for 8 h at room temperature three times with a Velp Scientifica brand magnetic stirrer. The extract was filtered and evaporated
to dryness with a rotary evaporator; 8.7 mg of this dry extract was weighed in a volumetric flask, dissolved in methanol, and
brought up to 10 mL with the same solvent. Standard substance, obtained and identified from F. isaurica [9], was also dissolved
in methanol. Solutions having different concentrations were prepared from this stock standard solution in order to prepare the
calibration curve; 1 μL of the root extract and these standard solutions were injected to the HPLC device (HP 1100 Agilent
HPLC System: G1 379A Degasser, G1 311A Quaternary Pump, Detector: DAD at 320 nm; Column: Spherisorb C18
4.6 mm × 250 mm). The  mobile phase consisted of methanol–water (3:1) with a flow rate of 0.5 mL/min. Injections were
repeated for 5 times, and almost the same results were obtained with each injection. The external standard method was used to
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identify and verify the peak belonging to prantschimgin within the extract, and its quantity was determined according to the
calibration curve of the standard substance (slope: 2.787434, intersection: –0.7668, r2 0.99328).

Although not having significant quantities compared to some other Ferulago species, we think that this furanocoumarin
is one of the major compounds present in the roots and can serve as a chemotaxonomic character for the genus Ferulago and
may also be responsible for the biological effect.

REFERENCES

1. P. H. Davis, Flora of Turkey and the East Aegean Islands Volume 4, Edinburgh University Press, Edinburgh, UK,
1972, p. 464.

2. T. Baytop, Therapy with Medicinal Plants in Turkey – Past and Present, 2nd Edn., Nobel Tip Basimevi, Istanbul,
Turkey, 1999, pp. 348–349.

3. G. A. Kuznetsova and L. M. Belenovskaya, Khim. Prir. Soedin., 235 (1966).
4. I. Ongyanov and D. Botcheva, Planta Med., 17, 65 (1969).
5. S. Doganca, A. Ulubelen, and E. Tuzlaci, Phytochemistry, 30, 2803 (1991).
6. M. Jyoti, Indian J. Nat. Prod., 10, 9 (1994).
7. B. Jimenez, M. C. Grande, J. Anaya, P. Torres, and M. Grande, Phytochemistry, 53, 1025 (2000).
8. C. S. Erdurak Kilic and M. Coskun, Chem. Nat. Comp., 42, 351 (2006).
9. C. S. Erdurak Kilic, Y. Okada, M. Coskun, and T. Okuyama, Heterocycles, 69, 481 (2006).



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Photoshop 4 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Saturation
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /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 /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


