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COMPOSITION AND ANTIMICROBIAL ACTIVITY 
OF THE ESSENTIAL OIL OF Trinia glauca

M. Pavlovic,1* M. Milenkovic,2 J. A. Stankovic,2 UDC 547.913
M. Couladis,3 O. Tzakou,3 and N. Kovacevic1

The genus Trinia Hoffm. (Apiaceae) is represented by nine species in the Flora Europaea, while in the flora of Serbia
three species are reported. Trinia glauca (L.) Dumort. is a glabrous, glaucous, biennial or perennial herb, up to 50 cm high,
growing on dry grassland, usually on limestone soil [1, 2].

Previous phytochemical studies have identified flavonoid diosmin and coumarins in the fruits of Trinia glauca [3, 4].
Concerning essential oil, only the composition of the essential oil from fruits of Trinia glauca originating from Turkey have
been reported in the literature [5].

The aerial parts of T. glauca yielded 0.8% (v/w) of a yellowish oil. Seventy components were identified, amounting
to 94.7% of the total oil (Table 1). The oil was characterized by a high percentage of sesquiterpene hydrocarbons (42.2%),
followed by oxygenated sesquiterpenes (28.9%). Monoterpene hydrocarbons and oxygenated monoterpenes accounted for 9.2
and 1.5% of the oil, respectively. The main compounds were germacrene D (14.7%), spathulenol (12.5%), and
bicyclogermacrene (5.4%), while other components were present in less that 5%. Previous investigation on the essential oil from
fruits of T. glauca from Turkey [5] has found a high concentration of germacrene D (19.6%), δ-cadinene (13.2%), and α-pinene
(13.0%).

The essential oil exhibited moderate antimicrobial activity, but differences in microbial susceptibility were registered
(Table 2). The highest activity was detected against Micrococcus luteus ATCC 10240 and Staphylococcus epidermidis ATCC
12228, while Escherichia coli ATCC 25922 and Klebsiella pneumoniae NCIMB 9111 were more resistant (only 4% essential
oil solution was active).

TABLE 1. Composition of the Essential Oil of Trinia glauca

Component RI % Component RI %

2-Butyl furan
n-Heptanal
Tricyclene
α-Thujene
α-Pinene
Camphene
Benzaldehyde
Sabinene
β-Pinene
3-Octanone
Myrcene
2-Pentyl furan
n-Octanal

892
899
923
925
935
950
956
971
975
980
987
989
995

0.8
Tr.
Tr.
Tr.
1.2
0.5
Tr.
Tr.
0.3
Tr.
3.3
0.2
Tr.

δ-2-Carene
p-Cymene
Limonene
1,8-Cineole
(Z)-β-Ocimene
(E)-β-Ocimene
γ-Terpinene
2-Octenal
n-Octanol
Terpinolene
Linalool
n-Nonanal
2-Z-Nonen-1-al

997
1021
1025
1027
1032
1045
1056
1057
1064
1085
1092
1097
1144

Tr.
0.4
2.2
Tr.
Tr.
0.9
0.4
0.4
Tr.
Tr.
1.5
0.8
0.8
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TABLE 1. (continued)

Component RI % Component RI %

Borneol
α-Terpineol
(2E,6Z)-Nonadienal
n-Decanal
(2E,4E)-Nonadienal
Geraniol
2E-Decenal
n-Decanol
(2E,4Z)-Decadienal
δ-Elemene
α-Cubebene
α-Ylangene
α-Copaene
β-Elemene
n-Tetradecane
α-Gurjunene
(E)-Caryophyllene
γ-Elemene
Aromadendrene
α-Humulene
Germacrene D
β-Selinene
Bicyclogermacrene
α-Muurolene
γ-Cadinene

1164
1183
1186
1196
1207
1248
1258
1264
1288
1332
1345
1370
1371
1384
1393
1403
1414
1430
1434
1449
1480
1483
1494
1495
1508

Tr.
Tr.
0.9
Tr.
4.3
Tr.
Tr.
1.6
1.2
Tr.
Tr.
Tr.
1.7
3.3
Tr.
Tr.
1.7
Tr.
2.1
0.5
14.7
2.3
5.4
1.2
1.6

δ-Cadinene
Selina-3,7(11)-diene
α-Calacorene
Germacrene B
Spathulenol
Caryophyllene oxide
Globulol
Viridiflorol
Salvial-4(14)-en-1-one
Humulene epoxide II
cis-Isolongifolanone
Isospathulenol
epi-α-Cadinol
epi-α-Muurolol
α-Muurolol
α-Cadinol
Cadalene
Benzyl benzoate
Neophytadiene
Identified
Grouped components
Monoterpene hydrocarbons
Oxygenated monoterpenes
Sesquiterpene hydrocarbons
Oxygenated sesquiterpenes
Others

1516
1540
1540
1555
1572
1576
1579
1586
1590
1602
1608
1623
1633
1635
1640
1648
1670
1754
1837

3.9
0.9
1.2
1.7
12.5
3.2
4.1
1.0
0.9
0.7
0.4
1.9
0.9
0.9
Tr.
2.4
Tr.
1.2
0.7
94.7

9.2
1.5
42.2
28.9
12.0

RI: retention indices relative to C9-C23 n-alkanes on the HP 5MS.
%, Relative percentage obtained from peak area.
Tr.: trace (<0.1%).

                   TABLE 2. Antibacterial and Antifungal Activity of the Essential Oil of Trinia glauca

Microorganisms
Inhibition zone diametar (mm)

2% 4%a Controlb AP AK

Bacteria
Gram-positive
  Staphylococcus aureus
  Staphylococcus epidermidis
  Micrococcus luteus*
Gram-negative
  Escherichia coli
  Pseudomonas aeruginosa
  Klebsiella pneumoniae
Fungi
  Candida albicans**

NA
14.25±0.95
15.50±1.00

NA
10.00±0.00

NA

NA

15.00±0.00
20.25±0.50
23.75±1.50

13.00±0.81
10.00±0.00
15.00±0.00

12.75±2.87

NA
10.00±0.00

NA

1.00±0.00
NA
NA

NA

35.00±7.07
NT

33±0.00

20.50±0.71
NT
NT

NT

26.50±2.12
NT
NT

20.00±0.00
27.50±3.54

NT

NT
aDilution of essential oil in absolute ethanol, v/v; babsolute ethanol.

      NT: not tested; NA: not active; AP: ampicillin (10 μg/disc); AK: amikacin (30 μg/disc).
      Inhibition zone diameter: *from bacitracin (250 units/disc) + neomycin (3500 units/disc) - 16.75±1.26; 
      **from nystatin (100 units/discs) - 20.00±0.00.



386

ACKNOWLEDGMENT

This study is a part of research within Project No. 143012, financially supported by Ministry of Science and
Environmental Protection of Serbia.

REFERENCES

1. J. F. M. Cannon, Trinia Hoffm, In: Flora Europaea,  Vol. 2, Eds. T. G. Tutin, V. H. Heywood, N. A. Burges,        
D. M. Moore, D. H. Valentine, S. M. Walters, D.A. Webb, Cambridge University Press, Cambridge, 1976, p. 350.

2. V. Nikolic, Trinia Hoffm, In: Flora Srbije, Vol. V, Ed. M. Josifovic, SANU, Belgrade, 1974, p. 215.
3. V. Plouvier, C. R.  Seances Acad. Sci. D, 268, 86 (1969).
4. B. Kaminski, K. Glowniak, A. Majewska, J. Petkowicz, and D. Szaniawska-Dekundy, Farm. Pol., 34, 25 (1978).
5. K. H. C. Baser and M. Kurkcuoglu, J. Essent. Oil Res., 10, 593 (1998).



<<
  /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


