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COMPOSITION OF ESSENTIAL OILS OF Viola tricolor AND
V. arvensis FROM ROMANIA
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The genus Viola belongs to the family Violaceae and contains about 500 species. In Romania about 30 species are
growing wild, the most important medicinal plants of which are V. tricolor, V. arvensis, and V. odorata [1-4]. Viola tricolor
L. (wild pansy) is widespread in Romania’s spontaneous flora. In traditional medicine, the aerial parts are used for their anti-
inflammatory, expectorant, and diuretic properties and to treat various skin conditions, bronchitis, cystitis, and rheumatism.
Its properties are ascribed to the presence of saponins, flavonoids, mucilages, salicylic derivatives, carotenoids, and coumarins
[5-7]. Closely related to V. tricolor L. is V. arvensis Murr. (field pansy), a very common species found in open and cultivated
land in Europe. The aerial parts from both species can be used together for the same indications in traditional medicine,
although the chemical composition of V. arvensis is less studied [8§—10]. In the literature there is limited information on the
essential oil composition of Viola sp., only two of them being studied so far. Twenty-three volatile components of sweet violet
(V. odorata) leaves were identified, most of them being aliphatics (1-dodecanol, pentadeca-5,10-dien-1-0l, 1-octadecene) or
shikimic acid derivatives (2-pentyl-furan, a-ionone) [11-14]. The main component of the essential oil of V. etrusca Erben from
Italy was methyl salicylate [15]. The variability of the essential oil of this species was also studied, methyl salicylate being the
main constituent in some populations [16].

The purpose of this study was to analyze for the first time the chemical composition of the essential oils from flowering
aerial parts of two Viola species. We isolated by steam distillation the essential oil from fresh and dried aerial parts of V. tricolor
L. and dried aerial parts of V. arvensis Murr., and we determined their chemical composition. The identified compounds and
their percentages in essential oils are presented in Table 1. The components are listed in order of their retention indices
calculated on an apolar stationary phase.

In the essential oil obtained from fresh aerial parts of V. tricolor L. we identified 35 compounds representing 97.76%
of the total oil, as follows: 8 sesquiterpenes, 17 aliphatics, 6 shikimic acid derivatives, and 4 monoterpenes. Sesquiterpenes were
the major component (59.27%,), followed by aliphatics (29.81%), shikimic acid derivatives (8.05%), and monoterpenes (0.30%).
The main volatile components found were bisabolone oxide (43.25%), trans-f-farnesene (4.01%), and bisabolol oxide A and
B (7.78% and 2.28%).

In the essential oil obtained from dried aerial parts of V. tricolor L. we identified 24 compounds representing 60.53%
of the total oil, as follows: 14 aliphatics, 4 shikimic acid derivatives, 2 sesquiterpenes, and 4 monoterpenes. The main volatile
components found were hexahydrofarnesyl acetone (4.06%), methyl salicylate (1.22%), and S-ionone (1.00%). Aliphatics were
the major components (42.21%), followed by shikimic acid derivatives (11.20%), sesquiterpenes (4.79%), and monoterpenes
(2.32%).

We identified 26 compounds representing 72.13% of the total essential oil obtained from dried aerial parts of
V. arvensis, as follows: 18 aliphatics, 5 shikimic acid derivatives, 2 monoterpenes, and 1 sesquiterpene. Aliphatics were the
major components (59.94%), followed by shikimic acid derivatives (8.35%), monoterpenes (2.15%), and sesquiterpenes (1.69%).
The main volatile components found were 2-pentyl-furan (5.48%), B-ionone (2.09%), and hexahydrofarnesyl acetone (1.69%).
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TABLE 1. The Compounds Identified and Their Percentages in Essential Oils of Viola tricolor and V. arvensis, %

V. tricolor a.p. v arvensis V. tricolor a.p. |y grvensis
Compound Rlgps . Compound Rlgps .
fresh | dried | dried a.p. fresh | dried |drieda.p.

Limonene 1032.8 0.12 - - Caryophyllene 1589.9 0.18 - -

2-Pentyl-furan 1035.9 - 0.71 5.48  Bisabolol oxide B 1660.5 2.28 - -

Eucalyptol 1036.6 Tr. - - Bisabolone oxide 1698.0  43.25 - -

o-Methyl-benzene ethanol 1089.2 0.15 - - Bisabolol oxide A 1756.1 7.78 - -

n-Nonanal 1105.2 0.33 1.99 2.62  Myristic acid 1773.5  0.30 1.72 3.72
2-Methyl benzyl alcohol 1147 5.64 - - Hexahydrofarnesyl acetone 1858.0 1.00 4.06 1.69
Menthone 1171.2 - 0.43 - Benzyl salicylate 1876.1 0.63 - 0.53
neo-Menthol 1180.2 - 0.38 - Farnesyl acetone C 1933.6 - 0.73 -

Methyl salicylate 1199.6 1.47 1.22 0.22  Palmitic acid 1972.7  12.57  21.62 28.19
B-Cyclocitral 1231.1 Tr. 0.51 1.22  Phytol 21194 646 7.27 11.40
Thymol 1290.8 Tr. - - Linoleic acid 2156.5 1.50 0.29 3.19
Geranyl acetone 1449.7 - 0.98 0.93  n-Tricosane 2301.5 2.37 3.05 1.71
trans-f-Farnesene 1455.4 4.01 - - n-Pentacosane 2504.0 4.51 1.56 2.30
B-Tonone 1487.9 0.13 1.00 2.09  Sesquiterpenes 59.27 4.79 1.69
B-Bisabolene 1508.1 Tr. - - Monoterpenes 0.30 2.32 2.15
Lauric acid 1579.2 - 0.47 0.76  Shikimic acid derivatives 8.05 11.20 8.35
Spathulenol 1584 0.76 - - Aliphatics 29.81 4221 59.94

Tr.: trace (conc<0.1%), a.p. - aerial parts, RI .: retention indice observed.

The results obtained showed highly significant differences in the composition of essential oils obtained from fresh and
dried aerial parts of V. tricolor and slight differences in essential oils from dried aerial parts of V. tricolor and V. arvensis. This
analysis also showed significant differences in yield and composition of essential oils from the two new studied species
(V. tricolor, V. arvensis) and the other two already studied (V. odorata, V. etrusca). Methyl salicylate, the main component of
the essential oil of V. etrusca (96%), was also found in V. tricolor and V. arvensis, but only in small amounts (less then 2%).

REFERENCES

1. Flora R. P. Romane, Vol. 111, Ed. Acad. Bucuresti, 1955, p. 553-625.
2. T. G. Tutin, V. H. Heywood, N. A. Burges, D. M. Moore, D. H. Valentine, S. M. Walters, and D. A. Webb, Flora

Europaea, vol. 2, University Press, Cambridge, 1968, p. 270-282.

3. M. Tamas, Botanica farmaceutica, Vol. 11I. Sistematica-Cormobionta, Ed. Medicala Universitara “Tuliu
Hatieganu”, Cluj-Napoca, 1999, p. 137-138.
V. Ciocarlan, Flora ilustrata a Romaniei. Pteridophyta et Spermatophyta, Ed. Ceres, Bucuresti, 2000.
A. Chevallier, The Encyclopedia of Medicinal Plants, Dorling Kindersley Limited, New York, 1996, p. 280.
M. Wichtl, Herbal Drugs and Phytopharmaceuticals, Medpharm, Stuttgart, 1994, p. 527-529.
H. Schilcher, Phytotherapy in Paediatrics. Handbook for Physicians and Pharmacists, Medpharm Scientific Publ.,
Stuttgart, 1997, p. 499-500.

8. D. Fraisse, A. Carnat, A. P. Carnat, O. Texier, R. Elias, and G. Balansard, et al., Ann. Pharm. Fr., 59, No. 2, 119

(2001).

9. A. P. Carnat, A. Carnat, D. Fraisse, and J. L. Lamaison, J. Nat. Prod., 61, No. 2, 272 (1998).
10. S. Rimkiene, O. Ragazinsiene, and N. Savickiene, Medicina, 39, No. 4, 411 (2003).
11. J. Q. Cu, F. Perineau, and A. Gaset, Phytochemistry, 31, No. 2, 571 (1992).
12. H. Walbaum and A. Rosenthal, J. Prakt. Chem. (Leipzig), No. 124, 55 (1930).
13. L. Ruzicka and H. Schinz, Helv. Chim. Acta, No. 17, 1592 (1934).
14. L. Ruzicka and H. Schinz, Helv. Chim. Acta, No. 25, 760 (1942).
15. G. Flamini, P. L. Cioni, and I. Morelli, Flavour Fragr. J., 17, No. 2, 147 (2002).
16. G. Flamini, P. L. Cioni, and I. Morelli, Ann. Bot., No. 91, 493 (2003).

Nk

92




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /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 <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 <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /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 [595.276 841.890]
>> setpagedevice


