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B R I E F  C O M M U N I C A T I O N S

POLYISOPRENOIDS  FROM  LEAVES  OF  Morus  alba  AND  M.  nigra

N. M. Mamatkulova, N. K. Khidyrova,*                                                                                                  UDC 547.315
N. I. Mukarramov, and Kh. M. Shakhidoyatov

Trees or bushes of the genus Morus (mulberry) have been cultivated since antiquity.  Mainly two species grow in
Uzbekistan, M. alba and M. nigra.  These species also include little studied varieties such as khasak-tut (used to feed silk
worms), balkhi-tut (for fruit), ilon-tut and plakuchaya (as decorative plants), and shotut (M. nigra, for fruit) [1].

Three polyisoprenoid alcohols, undeca- and dodecaprenols and solanesol, were isolated from silk-worm cocoons and
leaves of M. alba [2].  Solanesol was not observed in the leaves.  Moraprenols (polyprenols) from leaves of M. alba growing
in Fergan Oblast were studied [3].  However, the quantitative composition of the polyprenologs was not reported.  Polyprenols
from M. nigra have not been reported.

Recently a rather large number of preparations based on the use of polyprenols has appeared.  In particular, the
preparation gamapren (OOO GamaVetFarm, Russia) based on moraprenols is manufactured by phosphorylation of polyprenols
isolated from Morus spp.  The preparation exhibits antiviral action against Herpes viruses by suppressing the synthesis of viral
proteins and stimulating the production of interferons [4].

In continuation of research on plant polyprenols [5–8] and in order to compare the quantitative contents of M. alba
and M. nigra polyprenols, we present results from a study of polyisoprenols from these two mulberry varieties growing in
Tashkent Oblast.

Total polyisoprenoids were isolated by the previously published method [9].  Dried and ground leaves (10 g) produced
total polyisoprenoids in 2.6 and 3.2% yields.  The content of total polyprenols was 1.37 and 1.97%, respectively, of the air-
dried leaf mass.  The qualitative and quantitative compositions of the total polyisoprenoids were determined by high-performance
TLC (HPTLC, Camag), by densitometry with UV detection at 210 nm, and by other alternate methods.  HPTLC analysis used
Sorbfil HPTLC-AF-UV plates (10 � 10).  Plates were rinsed in distilled CHCl3 and dried in air at 20–25°C for 10 min.  The
eluent was toluene:EtOAc (19:1).  Compounds (1.0 mg) were dissolved in solvent (1 mL) and sampled (5 �L).  The distance
from the origin to the solvent front was 70.0 mm.  The distance between tracks was 7.7 mm.  Plates were dried in air at 20–
25°C for 15 min.

The standards were authentic samples of polyprenols from leaves of Asimina triloba (at least 96% pure) and those
isolated by us from cotton leaves (at least 95% pure) of composition C50–C65.  Standard samples of �-tocopherol and sitosterol
were obtained from cotton leaves.  Standard samples were prepared as described before [9].  Table 1 presents the results.

According to the results, total polyisoprenoids contained polyprenols and �-tocopherol and sitosterol.  The sitosterol
contents in M. nigra and M. alba were almost identical.  However, the amount of �-tocopherol was almost 13 times greater in
leaves of M. nigra than in those of M. alba.  The homologous composition of polyprenols from both M. nigra and M. alba
included deca-, undeca-, and dodecaprenols with undecaprenol dominating (34.78%) the total polyprenols.  Unidentified
components of the total polyisoprenoids consisted mainly of phytol according to the mobility and a qualitative reaction (50%
H2SO4).  According to TLC, the other components were hydrocarbons and triterpenoids.

Thus, the comparison of polyisoprenoids from leaves of M. alba and M. nigra showed that the contents of total
polyprenols and undeca- and dodecaprenols were 1.2 times greater for M. nigra than for M. alba.  The contents of decaprenol
and  sitosterol  were  identical  for  both plants.   The  amount  of  �-tocopherol  changed  sharply  on  going from M. alba to
M. nigra.  The results led to the conclusion that leaves of M. nigra could act as a rich source for polyprenol production.
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TABLE 1. Content of Polyprenols, Tocopherol, and Sitosterol in Total Polyprenoids from Morus spp., %

Content Polyprenols 
Variety 

n = 10 n = 11 n = 12 � polyprenols 
�-tocopherol sitosterol 

Unidentified 
compounds 

M. alba, balkhi-tut 
M. nigra, shotut 

10.26 
10.47 

28.94 
34.78 

13.72 
16.50 

52.92 
61.75 

0.09 
1.16 

19.2 
20.8 

27.79 
16.29 

 



<<
  /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


