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TABLE I-S. Essential oil composition of L. crispata from the Kumaon region of Uttarakhand, 
India 

Compound Class RIa RIb RIc Peak aread, % 
α-Thujene MH 932 931 1028 tr 
α-Pinene MH 941 939 1022 tr 
Sabinene  MH 978 976 1124 0.2 
β-Pinene MH 982 980 1109 tr 
β-Myrcene  MH 989 991 1164 0.1 
(Z)-3-Hexenyl acetate AC 998 1004 – tr 
α-Phellandrene MH 1000 1005 1167 0.5 
δ-3-Carene MH 1007 1011 1153 tr 
α-Terpinene MH 1012 1018 1179 0.3 
p-Cymene BC 1019 1026 1274 0.4 
Limonene MH 1024 1031 1198 0.1 
β-Phellandrene MH 1029 1031 1210 tr 
(Z)-β-Ocimene MH 1042 1040 1242 tr 
(E)-β-Ocimene MH 1055 1050 1265 0.5 
γ-Terpinene MH 1066 1062 1248 0.4 
Terpinolene  MH 1087 1088 1284 0.1 
(E)-Sabinene hydratee OM 1100 1097 1559 0.8 
Linalool OM 1103 1098 1555 tr 
(Z)-p-Menth-2 en-1-ol OM 1120 1121 1636 0.1 
(E)-p-Menth-2 en-1-ol OM 1137 1140 1570 0.1 
(E)-Pinocamphone OM 1157 1160 – tr 
Terpinen-4-ol OM 1172 1177 1611 1.5 
p-Cymen-8-ol BC 1184 1183 1865 0.1 
                                                                                                                    

* Corresponding author. E-mail: rswaroop1979@yahoo.com 
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S2 VERMA et al. 

TABLE I-S. Continued 

Compound Class RIa RIb RIc Peak aread, % 
α-Terpineol OM 1187 1189 1705 tr 
Myrtenol OM 1188 1194 1887 tr 
Thymol methyl ether BC 1234 1235 1597 0.1 
Carvacrol methyl ether BC 1245 1244 1618 0.1 
Thymol  BC 1293 1290 – tr 
β-Caryophyllene SH 1426 1418 1589 6.9 
2,5-Dimethoxy-p-cymenef BC 1431 1423 1877 32.2 
Aromadendrene  SH 1440 1439 – tr 
(Z)-β-Farnesene  SH 1445 1443 1666 0.1 
α-Humulene SH 1456 1454 1685 2.0 
(E)-β-Farnesene SH 1460 1458 1673 tr 
β-Acoradiene SH 1466 1466 – tr 
γ-Gurjunene SH 1474 1473 – tr 
γ-Muurolene SH 1478 1477 – tr 
Germacrene D SH 1481 1480 1728 tr 
2-Phenylethyl propionate BC 1483 – – 0.9 
β-Selinene SH 1486 1485 1713 0.1 
α-Selinene SH 1491 1494 1742 0.1 
Bicyclogermacrene  SH 1496 1495 1754 1.8 
α-Muurolene SH 1500 1499 1737 tr 
Germacrene A SH 1502 1503 – tr 
β-Bisabolene SH 1508 1509 1743 tr 
γ-Cadinene SH 1512 1513 – tr 
Cubebol  OS 1516 1514 1954 0.1 
δ-Cadinene SH 1527 1524 1771 0.1 
(Z)-Nerolidol OS 1533 1534 – 0.1 
α-Cadinene SH 1537 1538 1813 tr 
α-Calacorene SH 1542 1542 1937 0.3 
Elemol OS 1545 1549 2092 1.1 
Thymohydroquinone BC 1549 1553 – tr 
Germacrene B SH 1559 1556 1854 tr 
(E)-Nerolidol OS 1563 1564 2048 tr 
Germacrene D-4-ol OS 1572 1574 2068 0.1 
Caryophyllene oxide OS 1583 1581 2005 5.4 
Guaiol  OS 1596 1595 2100 0.1 
Humulene epoxide II OS 1607 1606 – 0.3 
1,10-di-epi-Cubenol OS 1611 1612 – tr 
10-epi-γ-Eudesmol OS 1621 1619 2112 14.7 
1-epi-Cubenol OS 1627 1627 2085 0.3 
γ-Eudesmol OS 1629 1630 2184 0.6 
epi-α-Cadinol OS 1637 1640 – 0.4 
epi-α-Muurolol OS 1641 1641 2206 1.4 
β-Eudesmol OS 1647 1649 2253 0.5 
α-Eudesmol OS 1651 1652 2247 0.9 
7-epi-α-Eudesmol OS 1656 1658 – 2.4 
Bulnesol OS 1667 1666 – 0.2 
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 SUPPLEMENTARY MATERIAL S3 

TABLE I-S. Continued 

Compound Class RIa RIb RIc Peak aread, % 
β-Bisabolol OS 1672 1671 2166 0.2 
Eudesma-4(15),7-dien-1-β-ol OS 1684 1685 – tr 
Juniper camphor  OS 1692 1691 2319 3.4 
(Z,Z)-Farnesol OS 1715 1713 – tr 
Curcuphenol BC 1717 1715 – tr 
(E,E)-Farnesol OS 1721 1722 2366 tr 
Oplopanone OS 1735 1733 – 0.2 
(E,Z)-Farnesol OS 1745 1742 – tr 
Benzyl benzoate BC 1762 1762 – 0.1 
8-α-Acetoxyelemolg OS 1790 1789 – 1.4 
iso-Acorone OS 1806 – – 0.1 
Unidentifiedh – 1844 – – 11.5 

Class composition 
Monoterpene hydrocarbons (MH) – – – – 2.2 
Oxygenated monoterpenes (OM) – – – – 2.5 
Sesquiterpene hydrocarbons (SH) – – – – 11.4 
Oxygenated sesquiterpenes (OS) – – – – 33.9 
Benzenoid compounds (BC) – – – – 33.9 
Aliphatic compound (AC) – – – – tr 
Total identified, % – – – – 83.9 
aRetention indices determined on the DB-5 column using an n-alkane homologous series (C9–C24); 

bretention 
indices from the literature;22 cretention indices determined on the CP-WAX 52 CB column; dpeak area cal-
culated on the DB-5 column; ecis/trans related to methyl vs. isopropyl groups; falso known as thymohydro-
quinone dimethyl ether; tr: trace (<0.05 %); gtentative identification based on the comparison of the retention 
indices with literature values; hmass spectrum (70 eV): 234 (M+ ), 219, 173, 145, 117, 93, 91 (100 %), 55, 53 

2011 Copyright (CC) SCS

_____________________________________________________________________________________________________________________________________________Available online at www.shd.org.rs/JSCS/



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 1200
  /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 ()
  /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 <>
    /RUS <>
    /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.)
  >>
  /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




