Chemistry of Natural Compounds, Vol. 44, No. 5, 2008

CHEMICAL COMPOSITION OF THE ESSENTIAL OIL OF
Teucrium hyrcanicum AND T. chamaedrys L.
SUBSP. chamaedrys FROM IRAN

Z. Kazemizadeh,!” A. Basiri,” and Z. Habibi’ UDC 547.913

The genus Teucrium (Lamiaceae) is comprised of about 340 species widespread over the world. In the Flora Iranica,
this genus is represented by 12 species [1]. Various species of the genus Teucrium are used as antiseptic, antipyretic, anti-
inflammatory, antispasmodic, antinociceptive, anti-rheumatic, anthelmintic, diuretic, hypoglycemic, diaphoretic, and tonic in
folk medicine [2].

Phytochemically, several diterpenoids, diterpenelactones, triterpenoids, flavonoids, and minor phenolic compounds
have already been isolated from this plant and analyzed [3—7].

A literature survey on the essential oil composition of some Teucrium species revealed that in 7. melissoides, T. polium
subsp. capitatum, T. haenseleri, and T. capitatum, monoterpenes such as o-pinene, -pinene, p-cymene, and limonene were
the main constituents. Also in the oils of 7. oriental L. var. oriental, T. fruticans, T. abutiloides, T. salviastrum, T. turredanum,
and T. betonicum, sesquiterpenoids such as f-caryophyllene, germacrene D, and o-humulene were reported to be the major
components [§—15].

In this paper the essential oil composition of Teucrium hyrcanicum, which is an endemic plant related to the Caspian
sea area, is reported for the first time [16].

Thirty-six components were identified in the oil of T hyrcanicum representing 93.1% of the oil, and also forty-two
components were characterized in the oil of 7. chamaedrys ssp. chamaedrys representing 94.1% of the oil.

The identified components with their percentages are given in Table 1. These components are listed in order of their
elution from the DB-5 column.

As it is shown, the oil of 7. hyrcanicum consists of oxygenated monoterpenes (16.3%), sesquiterpene hydrocarbons
(32.3%), and oxygenated sequiterpenes (24.9%). Hexahydrofarnesyl acetone (12.7%), linalool (11.7%) and E-fB-farnesene
(10.7%), dihydroedulane (8.6%), and ar-curcumene (8.5%) were the main constituents in this oil. As a result, in the oil of
T. hyrcanicum, sesquiterpenes (61.7%) predominated over monoterpenes (16.3%).

In contrast, the oil of 7. chamaedrys ssp. chamaedrys is rich in sesquiterpenes (63.8%), with a-muurolene (15.3%),
B-caryophyllene (15.0%), and Z-B-farnesene (7.6%) as the major components. Among the identified monoterpenes (26.5%) in
this oil, o-pinene (7.9%), B-pinene (5.9%), and limonene (5.1%) are the most abundant.

The composition of the essential oil of 7. chamaedrys (subspecies not referred to) has been reported in the literature.
Some differences in the quantity and quality of the oil composition may be due to different subspecies, chemotype, and
geographic and climatic factors. For example, in two of them, germacrene D and S-pinene were reported as the main
constituents [17, 18].
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TABLE 1. Composition of the Essential Oils of 7. Ayrcanicum (A) and T. chamaedrys ssp. chamaedrys (B)

Compound R A, % B, % Compound R A, % B, %
o-Thujene 929 - 0.1 B-Bourbonene 1392 - 23
o-Pinene* 939 - 7.9 n-Tetradecane 1399 0.8 -
o-Camphene 952 - 0.5 o-Cedrene 1402 0.9 -
1-Octen-3-ol 974 2.6 0.6 cis-o-Bergamotene 1416 0.5 -
Sabinene 976 - 0.2 B-Caryophyllene* 1426 2.1 15.0
B-Pinene* 980 - 5.9 Z-B-Farnesene 1443 - 7.6
Myrcene* 991 - 0.9 B-Sesquiphellandrene 1453 0.8 -
3-Octanol 993 0.3 - E-B-Farnesene 1455 10.7
1,8-Cineol* 1029 0.7 - o-Humulene 1458 - 1.6
Limonene* 1032 - 5.1 E-o-Farnesene 1467 - 1.3
E-B-Ocimene* 1047 - 0.3 Germacrene D 1475 - 0.2
¥-Terpinene 1044 - 0.2 ar-Curcumene 1479 8.5 -
Linalool* 1096 11.7 2.6 trans-B-lonone 1480 3.4 -
Undecane 1108 0.9 - o-Muurolene 1490 - 15.3
1-Octen-3yl acetate 1110 - 0.3 n-Pentadecane 1499 2.9 -
Camphor* 1138 1.4 0.6 Germacrene A 1503 - 39
Verbenol 1142 - 0.1 B-Bisabolene 1505 2.3 1.4
E-Nonenal 1160 0.7 - B-Himachalene 1513 42 -
Borneol* 1162 - 1.2 a-Cadinene 1523 - 3.8
4-Terpineol 1173 - 0.2 o-Calacorene 1538 - 0.1
Methyl salicylate 1175 - 0.2 Germacrene B 1546 0.4 -
o-Terpineol 1186 0.6 0.4 cis-3-Hexenyl benzoate 1560 - 0.7
n-Decanal 1185 0.5 0.1 Spathulenol 1576 - 2.1
n-Dodecane 1200 0.4 - Caryophyllene oxide* 1584 2.1 2.3
B-Cyclocitral 1218 0.8 - Viridiflorol 1594 - 0.6
p-Menth-4-en-3-one 1229 0.3 - Gossonorol 1628 2.6 -
Dihydroedulan 1278 8.6 - o-Cadinol 1648 - 2.2
Bornyl acetate 1280 - 0.3 Khusinol 1675 - 0.6
Carvacrol* 1288 0.8 - n-Heptadecane 1699 0.2 -
n-Tridecane 1299 1.3 - n-Octadecane* 1800 0.2 -
6-Elemene 1341 - 0.2 6,10,14-Trimethyl 1831 - 1.2
o-Longipinene 1358 1.9 - pentadecanone
B-Damascenone 1376 - 0.3 Hexahydrofarnesyl acetone 1841 12.7 -
o-Copaene 1380 - 3.0 Hexadecanoic acid 1937 1.2 0.7
1,8-Dimethylnaphthalene 1391 2.20 - Phytol 1949 0.9 -

®RI: retention indices on DB5 column.
*Co, co-injection with an authentic sample.
Identification method: RI, MS.

ACKNOWLEDGMENT

The authors are grateful to Dr. V. Mozaffarian (Research Institute of Forest and Rangelands, Tehran) and M. Heidari-
Rikan (Agricultural Research Centre of West Azerbaijan) for helpful assistances in collecting plant material and for botanical
identification. Financial support for this work has been provided by the Research and Technology Deputy of ACECR under the
contract No. 1234-11.

652



REFERENCES

V. Mozaffarian, 4 Dictionary of Iranian Plant Names, Farhang Moaser, Tehran, Iran (1996), p. 542.

M. Abdollahi, H. Karimpour, and H. R. Monsef-Esfahani, Pharmacol. Res., 48, 31 (2003).

A. M. Galstyan, A. S. Shashkov, G. B. Oganesyan, and V. A. Mnatsakanyan, Chem. Nat. Comp., 28, 439 (1993).

G. B. Oganesyan and V. A. Mnatsakanyan, Chem. Nat. Comp., 13, 184 (1977).

X. L. Chen, T. E. Wang, and B. Jiang, Chin. Chem. Lett., 9, 737 (1998).

G. B. Oganesyan and V. A. Mnatsakanyan, Chem. Nat. Comp., 23, 764 (1987).

G. B. Oganesyan, Chem. Nat. Comp., 41, 228, (2005).

L. Ahmadi, M. Mirza, and F. Shamir, J. Essent. Oil Res., 14, 355 (2002).

S. Cozzani, A. Muselli, J. M. Desjobert, A. F. Bernardini, F. Tomi, and J. Casanova, Flavour Fragr. J., 20, 436

(2005).

H. Gaspar, F. Brito Palma, M. Carmen de La Torre, B. Rodriguez, J. Barroso, and A. C. Figueiredo, Flavour

Fragr. J., 12,355 (1997).

11. A. Yildirim, A. Cakir, A. Mavi, M. Yalcin, G. Fauler, and Y. Taskesenligil, Flavour Fragr. J., 19, 367 (2004).

12. G. Flamini, P. L. Cioni, I. Morelli, S. Maccioni, and G. Monti, Flavour Fragr. J., 16, 367 (2001).

13. J. Barroso, L. Pedro, A. C. Figueiredo, T. Antunes, 1. Sevinate-Pinto, and J. J. C. Scheffer, Flavour Fragr. J., 8,
277 (1993).

14. C. Cavaleiro, L. Salgueiro, T. Antunes, I. Sevinate-Pinto, and J. Barroso, Flavour Fragr. J., 17, 287 (2002).

15. M. A. Blazquez, 1. Perez, and H. Boira, Flavour Fragr. J., 18, 497 (2003).

16. K. H. Rechinger, Flora Iranica, No. 150, Akademische Druck and Verlagsanstalt, Graz, Austria (1982), p. 36.

17. M. Morteza-Semnani, M. Akbarzadeh, and B. Rostami, Flavour Fragr. J., 20, 544 (2005).

18. M. Ozel, F. Gugus, and A. Lewis, J. Chromatogr. A, 1114 (2006).

ARSI A Sl e

_
e

653




<<
  /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


