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LIPIDS FROM Crambe amabilis AND C. kotschyana SEEDS
GROWN WITH SALINE IRRIGATION WATER
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Lipids from Crambe amabilis Butk. et Majlun and C. kotschyana Boiss. grown in the open in Uzbekistan in
soil imported from the Aral Sea region were studied. It was found that the seed oil content decreased with
increasing salinity of irrigation water with EC 1.5 up to 9.0 dS/m. The content of polar lipids increased. The
content of unsaturated acids from C. amabilis neutral lipids was 94.74-97.46%, C. kotschyana, 95.76—
96.78%.
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In continuation of studies of lipids from seeds grown with saline irrigation water, we investigated lipids from Crambe
amabilis Butk. et Majlun and C. kotschyana Boiss. (Cruciferae) seeds grown in the open in Uzbekistan in soil imported from
the Aral Sea region.

Plants were irrigated with water having different salinity levels and EC values of 1.5, 3.0, 6.0, and 9.0 dS/m. Measured
amounts of NaCl and CaCl, of the appropriate concentrations were added to the solutions. Also, plants were fed K, N, and P
fertilizers because it is known that plants die in saline soils even if copious amounts of fertilizers are used.

The use of saline soil and marine water for irrigation is a very critical problem. This is evident from numerous
publications on this topic in international journals [1-3]. Its solution would enable not only the production of additional raw
material for the economy but also the improvement of the ecological situation in regions where saline desert soils contribute
particulates to the air [4].

Table 1 presents data on the contents of neutral lipids (NL) (i.e., oil content), carotinoids, and polar lipids (PL) of C.
amabilis and C. kotschyana seeds as functions of the irrigation-water salinity.

The oil content of seeds from both species decreases as the irrigation-water salinity increases. This agrees with the
literature [5—7]. The carotinoid content in oil from the studied seeds increased as the irrigation-water salinity increased to EC
3.0 dS/m and then decreased for EC 6.0 and 9.0.

Also, the content of PL in seed oil of C. amabilis increased with increasing irrigation-water salinity. It decreased at
first to 0.0916% in seed oil of C. kotschyana for EC 3.0 dS/m and then increased to 1.7478% for EC 9.0. Therefore, the
amount of PL in essence increased with a decreased content of NL. This is a natural response to a stressful situation.

Table 2 presents the fatty-acid compositions of NL and PL from the studied seed samples.

It can be seen that the qualitative and quantitative fatty-acid compositions of NL and PL from the studied seeds are
practically the same as those for the same plants grown under natural conditions [6, 8, 9]. NL include a trace quantity of
saturated acids (2.54-4.26% for C. amabilis; 3.22-4.24, C. kotschyana) whereas PL contain a much larger amount of them
(18.68-25.12 and 18.74-28.22, respectively). Unsaturated acids occur more in NL. Erucic acid, which is characteristic of
fatty acids in oil of this family, is concentrated mainly in NL (up to 35.43%) although its content in NL decreases with
increasing irrigation-water salinity except for EC 9.0 dS/m for C. amabilis, where its content increased from 31.96 to 33.32%.

The results indicate that the studied plants adapted to saline stress and that they can produce viable seeds with a high
oil content.
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TABLE 1. Oil, Carotinoid, and Polar Lipid Contents of C. amabilis and C. kotschyana Seeds

EC, dS/m
Plant
1.5 3.0 6.0 9.0
Seed oil content (neutral lipids), % of abs. dry mass

C. amabilis 20.2608 19.7737 16.1563 14.6576
C. kotschyana 19.3843 18.3260 16.7933 14.7390

Carotinoid content in oil, mg%
C. amabilis 11.9916 13.0676 11.2240 10.5844
C. kotschyana 21.5451 21.6653 20.1322 18.7177

Polar lipid content in seeds, % of abs. dry mass

C. amabilis 0.9968 1.2190 1.3983 1.4431
C. kotschyana 1.5372 1.4456 1.6681 1.7478

TABLE 2. Fatty-Acid Composition of Neutral and Polar Lipids from C. amabilis and C. kotschyana Seeds, GC, mass%

Fatty acid
EC, dS/m Total
14:0 16:0 16:1 18:0 18:1 18:2 18:3 20:1 20:2 22:1
sat. unsat.
Neutral
C. amabilis
1.5 0.12 2.15 0.21 0.27 22.21 18.42 4.82 18.21 1.63 31.96 2.54 97.46
3.0 0.14 3.49 0.37 0.25 18.51 19.95 7.27 20.09 1.48 28.45 3.89 96.12
6.0 0.17 3.57 0.39 0.52 22.79 17.87 5.79 18.31 1.03 29.56 4.26 94.74
9.0 0.16 2.97 0.35 0.56 24.73 14.55 4.12 18.03 1.21 33.32 3.69 96.31
C. kotschyana
1.5 0.13 2.71 0.25 0.48 23.21 12.62 5.12 18.96 1.09 35.43 3.32 96.68
3.0 0.14 2.64 0.28 0.44 24.14 12.21 4.87 19.07 1.13 35.08 3.22 96.78
6.0 0.16 3.72 0.36 0.36 24.43 16.88 5.49 16.87 1.19 30.54 4.24 95.76
9.0 0.14 3.52 0.40 0.38 21.27 19.34 6.09 16.63 1.58 30.65 4.04 95.96
Polar
C. amabilis
1.5 0.37 17.41 0.92 0.90 24.65 30.14 7.27 7.47 0.95 9.92 18.68 81.32
3.0 0.53 22.45 1.05 0.67 17.82 3545 12.51 4.32 1.24 3.96 23.65 76.35
6.0 0.27 20.59 0.87 1.07 26.43 32.98 8.10 4.40 1.22 4.07 21.93 78.07
9.0 0.34 22.82 1.19 1.96 22.58 31.22 7.98 3.87 1.53 6.51 25.12 74.88
C. kotschyana
1.5 0.26 17.90 1.02 0.58 25.63 33.40 12.23 5.21 1.14 2.63 18.74 81.26
3.0 0.35 18.04 1.00 0.71 27.57 29.40 11.21 5.18 1.13 5.41 19.10 80.90
6.0 0.33 21.54 0.85 0.85 23.40 35.76 10.57 3.40 0.66 2.64 22.72 77.28
9.0 0.37 26.59 1.19 1.26 19.90 32.85 10.38 3.58 0.76 3.12 28.22 71.78

EXPERIMENTAL

GC of fatty—acid methyl esters was carried out on a Chrom-5 instrument with a flame-ionization detector, steel
column (2.5 m X 4 mm) packed with Reoplex-400 on Inerton N-AW (0.16-0.20 mm), thermostat temperature 190°C, and N,
and H, flow rate 30 mL/min.

Hydrolysis of acyl-containing classes and isolation of fatty acids and their methylation were performed as before
[10]. The carotinoid content was measured by the literature method [11].

867



ACKNOWLEDGMENT

The work was supported by CDR grant TA-MOU-02-CA22-020.

REFERENCES

1. P. Unger, Agron. J., 72, 914 (1980).

2. D. W. Irving, M. C. Shannon, V. A. Breda, and B. E. Mackey, J. Agric. Food Chem., 36, 37 (1988).

3. J. L. Gallahar, Plant Soil, 89, 323 (1985).

4. A. M. Khalilov and R. A. Yasev, in: Proceedings of an International Scientific Conference, Ecolodical Problems of

Desertification in Uzbekistan, Tashkent, Sept. 25-26, 2008, pp. 177-179.

5. N. Amirkhanov, Kh. R. Mukumov, and Sh. S. Khamrakulov, Rastit. Resur., X, Issue 3, 422 (1974).

6. V. S. Dolya, E. N. Shkurupii, N. A. Kaminskii, and E. D. Magerya, Chem. Nat. Comp., 13, 14 (1977).

7. A. U. Umarov and N. T. Kisapova, Chem. Nat. Comp., 9, 99 (1973).

8. Yu. A. Tadzhibaev, Kh. S. Mukhamedova, and S. T. Akramov, Chem. Nat. Comp., 13, 420 (1977).

9. N. T. Ul’chenko, N. P. Bekker, A. 1. Glushenkova, and 1. G. Akhmedzhanov, Chem. Nat. Comp., 37, 285 (2001).
10. N. T. Ul'chenko, N. P. Bekker, and A. 1. Glushenkova, Khim. Prir. Soedin., 456 (2000).
11. Supplement to the USSR State Pharmacopoeia, Xth Ed., Moscow, 1986.

868



	ABSTRACT
	Keywords
	EXPERIMENTAL
	REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /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 150
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


