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Abstract

The essential oil of Stachys lavandulifolia Vahl (Lamiaceae) was isolated by
hydrodistillation of the aerial parts of the plant, with a yield of 0.25%. The chemical
composition of volatile oil was analyzed by capillary GC and GC/ MS. The main components
were germacrene-D (13.2%), B-phellandrene (12.7%), B-pinene (10.2%), myrcene (9.4%), o-

pinene (8.4%) and Z-B-ocimene (5.8%).
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Introduction

In the flora of Iranica genus, Stachys is
represented by thirthy-one species. Stachys
lavandulifolia is grown in many parts of Iran,
Iraq and Anatolia (1). The plant is known as
Chaye-kuhi in Iran and its’ english name is
Betony. It is used as the herbal tea in
gastrointestinal disorders (2). Hydroalcoholic
extract of the aerial parts of S. inflata shows
potent anti-inflammatory activity in rat. The
methanolic extract of the tuber of S. sieboldii
has anti-anoxia action in mice (3, 4). Ramezani
et al. reported spathulenol and caryophyllene
oxide as the main constituents of S.
lavandulifolia (5). In the present study a sample
of S. lavandulifolia with different chemical
composition has been reported.

Experimental

Plant Material and Isolation Procedure
The plant material was collected in May
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2002 from the Fasham area near Tehran. A
voucher specimen has been deposited in the
Herbarium of the Faculty of Pharmacy,
Shaheed Beheshti University of Medical
Sciences (herbarium no. 0783). The aerial parts
of the plant were air-dried. The oil was obtained
by hydrodistillation using a Clevenger-type
apparatus for 4 hours. The yield of oil was
0.25%.

Identification of the oil components

The analytical Gas Chromatography (GC)
method was carried out using a Varian GC
3600 chromatograph with DB-5 (methyl phenyl
siloxane 25 m X 0.25 mm, 0.25 pm film
thickness), N, as the carrier gas with a split ratio
of 1:20, and a flame ionization detector.
Temperature programming was performed from
60°-240°C at 3°/min, with injector and detector
temperatures, 240°C and 260°C respectively.
GC/ MS was performed on a cross-linked 5%
phenyl methyl siloxane (HP-5, 30 m X 0.25
mm, 0.25 pm film thickness) with He as the
carrier gas ata split ratio of 1:20 and quadropole
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mass spectrometer (Helwett- Packard 6890)
operating at 70 eV ionization energy. EIMS
spectra were obtained in the scan mode at m/e
range of 35-400 amu. The chromatographic
conditions were as above. Retention indices
were determined by using retention times of n-
alkanes, which has been injected after the oil,
under the same chromatographic conditions.
The retention indices for all the components
were determined according to the Van Den
Dool method using n-alkanes as standard (6).
The constituents were identified by comparison
of retention indices (RRI, HP-5) with those
reported in the literature and by comparison of
their mass spectra with those held in Wiley
library of mass spectra or with the published
mass spectra (7,8).

Results and Discussion

The yield of the oil obtained from S.
lavandulifoila was 0.25%. The yield of the oils
extracted from other species were, 0.18% from
S. setifera ssp. iranica 0.18% from S.
chrysantha, and 0.12% from S.candida (9, 10).
The S. lavandulifolia oil was examined by GC
and GC-MS. The list of compounds identified
in the oil of S. lavandulifolia can be seen in
Table 1. Seventy-nine compounds were
identified, representing 98.2% of the essential
oil, in which the major components were
germacrene-D (13.2%), B-phellandrene
(12.7%), B-pinene (10.2%) myrcene (9.4%), o-
pinene (8.4%) and Z-B-ocimene (5.8%). In a
previous study the main components of the oil
were reported to be spathulenol (35.0%) and
caryophyllene oxide (25.6%), this finding was
completely different from our study, in which
only 1.5% spathulenol was present in the oil.
The major component of the S. obliqua oil was
germacrene-D, which was also the main
component of the S. lavandulifolia oil (11). The
main components of the oils of S. aegiptica (a-
pinene) and S. glutinosa (o-pinene and -
phellandrene) were presented as the major
components of the S. lavandulifolia oil (12,13).
B-Pinene, one of the main components of S.
recta and S. balansae oils, was present at an
amount of 8.4% in S. lavandulifolia oil (14).
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Table 1. Composition of the essential oil of Stachys
lavandulifolia.

Peak no. Compound name RI % in oil
1 Hexanal 800 t
2 E-2-Hexenal 850 0.1
3 Heptanal 900 t
4 a-Thujene 928 0.5
5 o-Pinene 937 8.4
6 Camphene 949 0.3
7 Sabinene 974 0.3
8 p-Pinene 982 10.2
9 Myrcene 995 9.4
10 a-Phellandrene 1006 t
11 5-3-Carene 1011 0.2
12 a-Terpinene 1017 0.5
13 p-Phellandrene 1033 12.7
14 Z-B-Ocimene 1043 5.8
15 E-B-Ocimene 1050 0.9
16 y-Terpinene 1061 1.4
17 Z-Sabinene-hydrate 1068 0.2
18 Terpinolene 1088 0.3
19 Linalool 1101 0.5

20 Nonanal 1104 0.1
21 p-menth-2-en-1-ol 1120 0.1
22 a-Campholene aldehyde 1125 0.1
23 allo-ocimene 1128 0.2
24 E-Pinocarveol 1137 0.2
25 E-verbenol 1143 0.1
26 pinocarvone 1160 0.1
27 borneol 1165 t
28 terpinen-4-ol 1177 0.3
29 a-Terpineol 1190 0.3
30 methyl salicylate 1192 t
31 myrtenal 1195 0.2
32 + myrtenol

33 B-cyclocitral 1218 t
34 nerol 1226 t
35 cuminal 1237 0.1
36 geraniol 1254 0.1
37 bornyl acetate 1283 t
38 E-anethole 1285 0.6
39 p-cymen-7-ol 1290 t
40 d-elemene 1337 0.1
41 a-cubebene 1348 0.1
42 eugenol 1357 0.1
43 cyclosativene 1365 0.2
44 a-copaene 1378 4.4
45 B -bourbonene 1382 0.5
46 B-elemene 1391 1.3
47 Z-jasmone 1394 t
48 a-gurjunene 1406 0.2
49 B-caryophyllene 1415 t
50 E-a-bergamotene 1433 0.7
51 Z-B-Farnesene 1441 0.8
52 a-humulene 1450 0.2
53 E-B-Farnesene 1458 34
54 germacrene-D 1480 13.2
55 bicyclogermacrene 1498 4.0
56 B-bisabolene 1508 0.8
57 y-cadinene 1513 0.5
58 3-cadinene 1526 3.1
59 cadina-1,4-diene 1531 0.1
60 a-cadinene 1536 0.1
61 B-calacorene 1560 0.1
62 Spathulenol 1577 1.8
63 globulol 1583 0.2
64 T-cadinol 1642 1.0
65 a-muurolol 1647 0.3
66 valeranone 1672 0.5
67 a-bisabolol 1685 0.9
68 heptadecane 1697 0.1
69 benzyl benzoate 1763 0.2
70 methyl hexadecanoate 1924 t
71 palmitic acid 1975 0.3
72 trans-phytol 2116 3.1
73 octadecanoic acid 2178 0.1
74 docosane 2197 0.1
75 tricosane 2298 0.2
76 tetracosane 2399 t
77 hexacosane 2595 0.1
78 heptacosane 2696 t
79 octacosane 2795 0.8

monoterpenes 54.0%
sesquiterpenes 38.6%

t=trace (<0.05%)



(M

@

3)

“4)

®)

(6)

0

References

Rechinger KH. Labiatae. In: Rechinger KH. (ed.)
Flora Iranica, No. 150, Akademische Druck-u.
Verlagsanstalt, Graz (1982) 354-395

Amin Gh. Popular Medicinal Plants of Iran.
Research Department of Health Ministry, Tehran
(1991) 49

Maleki N, Garjani A, Nazemiyeh H, Nilfouroushan
N, Eftekhar Sadat AT, Allameh Z and Hasannia N.
Potent anti-inflammatory activities of hydroalcoholic
extract from aerial parts of Stachys inflata on rats. J.
Ethnopharmacol. (2001) 75;213-8

Yamahara J, Kitani T, Kobayashi H and Kawahara Y.
Studies on Stachys sieboldii MIQ. Anti-anoxia action
and the active constituents. Yakugaku Zasshi (1990)
110: 932-5

Ramezani M, Hassanzadeh MK and Safdarabadi DM.
Volatile constituents of Stachys lavandulifolia Vahl
growing in Iran. Chem. Res. Communic. (2002) 15:
20-23

Van Den Dool H and Kratz PD. A generalization of
the retention index system including linear
temperature  programmed  gas-liquid  partition
chromatography. J. Chromatog. (1963) 11: 463-71
Massada Y. Analysis of Essential oil by Gas
Chromatography and Mass Spectrometry, Wiley,
New York (1976)

63

Chemical constituents of the essential oil of stachys lavandulifolia vahl

(8) Adams P. Identification of Essential oil Components

by  Gas Chromatography-quadropole ~ Mass

spectroscopy, Allured Publ. Corp., Carol Stream

(2001)

Javidnia K, Miri R and Azarpira A. Composition of

the essential oil of Stachys setifera C. A. Mey ssp.

iranica growing in Iran. Flav. Fragr. J. (2003) 18:

299-300

(10) Skaltsa HD, Lazari DM, Chinou I and Loukis A.
Composition and antibacterial activity of the essential
oils of Stachys candida and S. chrysantha from
southern Greece. Planta Med. (1999) 65: 255

(11) Harmandar M, Duru M. E, Cakir A, Hirata T, [zumi
S. Volatile constituents of Stachys obliqua L.
(Lamiaceae) from Turkey. Flav. Fragr. J. (1997) 12:
211-3

(12) Halim AF, Mashali MM, Zaghouli AM, Abd El-
Fattah H and De Pooter HL. Chemical constituents of
the essential oils of Origanum syriacum and Stachys
aegyptica. Int. J. Pharmacogn. (1991) 29: 183-7

(13) Mariotti JP, Costa J, Bianchini A, Bernardini AF and
Casanova J. Composition and variability of essential
oil of Stachys glutinosa L. from Corosia (France).
Flav. Fragr. J. (1997) 12: 205-9

(14) Cakir A, Duru ME, Harmandar M, Izumi S and Hirata
T. The volatile comstituents of Stachys recta L. and
Stachys balansae L. from Turkey. Flav. Fragr. J.
(1997) 12: 215-18

®




<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


