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ABSTRACT

The essential oil from leaves of Stachys yemenensis Hedge endemic to
Yemen (Lamiaceae), was analysed by using GC-MS. Twelve components
showed represented 99.3% of thetotal oil. The major components of the ail
were a- phellandrene (34.7%), B-phellandrene (11.2%), limonene (10.8%),
elemol (8.5%), a-eudesmol (8.4%), bicyclogermacrene (6.4%), p-cymene
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(5.4%), spathulenol (3.4%), myrcene (3.2%), B-eudesmol (3.1%), and &-
cadinene (2.7%). The antioxidant activity of the oil was investigated by
DPPH method and showed antiradical effect, withIC_ valueof 1.12 mg/ml.
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INTRODUCTION

The genus Sachysisone of thelargest generaof
theLamiaceaefamily and distributed inthe M editerra-
nean region and South-West Asia. About 300 Stachys
species are recorded. Two species of this genus are
found in Yemen, S yemenensis (indigenous) and S.
aegyptiacal*2.

Sachys species have been reported in folk medi-
cinetotreat genita tumors, sclerosisof thespleen, in-
flammatory tumorsand cancerousulcerg®. Antimicro-
bid activity of Sachysoilswasreported®”. The chemi-
ca composition of essentia oilsfrom Sachysspecies
wasextensively investigated by variousauthorsand the
magjor constituent groups, monoterpenes, oxygenated
sesquiterpenes and sesquiterpene hydrocarbonswere

found to vary from speciesto species &4,

Inthe present work wereport for thefirst timethe
chemica composition and theantioxidant activity of the
essential oil from the endemic Yemeni plant Sachys
yemenensis.

MATERIALSAND METHODS

Plant materials

Theleavesof S yemenensiswere collected from
Ashmor-district, Hg ah province, Yemen, in February
2009. The plant was identified by Mr. Hassan M.
Ibrahim of the Botany Department, Faculty of Sciences,
and Sana’a University. Voucher specimen (S.
yemenenss(Y MP-La13) of theplant materia hasbeen
deposited at the Pharmacognosy Department, Sana’a
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Volatileoil extraction

Dried leaves (20 g) of S. yemenensis were
hydrodistilled for 3 h in aClevenger type apparatus
according to European Pharmacopoeia (2008). The
obtained oil was subsequently dried over anhydrous
Na,SO, and analyzed. Theoil yield was calculated on
adryweight basis.

GC/MSanalysis

Anayticd GC-MS system congisting of anAgilent
6890N Gas Chromatography and a Mass Selective
Detector (Agilent®5973 Network MSD) was used.
Injection wasdonewithAgilent®7683 Series Injector
(Split 1:40 at 250°C, 2.0 pl, carrier gas. helium 1.1
mL/min (60 kPa) at 110°C; pressure rise: 6 kPa/min).
The M S operated in the el ectron impact mode with
ionization energy of 70 eV. The oven program started
with1minat 70°C, the oven temperature was increased
at 3°C/ min to 220°C. Full scan mass spectra were
acquired from 45-650 m/z at arate of 4.5 scang/ sec
andwith a5.0 min solvent delay. Chromatography was
performed using a30 m DB-5 column (J& W Scien-
tific, Folsom, USA) with 0.25 mmi.d. and 0.25 um
filmthickness,

Thedetected compoundswereidentified by pro-
cessing of the raw GC-M S data with ChemStation
G1701CA softwareand comparing with NIST mass
gpectral database2.0d (Nationd Institute of Standards
and Technology, Gaithersburg, USA) and from reten-
tion indicesand mass spectraof standard compounds.
Relative amounts of detected compoundswere cal cu-
lated based on the peak areas of the total ion chro-
matograms(TIC).

Deter mination of antioxidant activity

For thepreliminary test, analytica TLConsilica
gel plateswere devel oped with appropriate conditions
after gpplication of 5iL of oil solution (5 mg/mL, ethyl
ether), dried and sprayed with DPPH solution (0.2%,
MeOH). Fiveminutes|ater active compounds gppeared
asyelow spotsagainst apurple background.

Estimation of aradical scavenging effect wascar-
ried out by usngaDPPH freeradical scavenger assay
in 96 well microtitre plates (MTP) according to the
modified method*>9, A solution of DPPH (Sigma

Aldrich, Germany) was prepared by dissolving 5 mg
DPPH in2mL of methanol, and the solution waskept
inthe dark at 4 °C until use. Stock solutions of the
samplewasprepared at 4 mg/mL and diluted at differ-
ent concentrations (from 0.20 - 4 mg/ml). 5 ul of
methanolic DPPH solution wasadded toeschwell. The
platewas shaken to ensure thorough mixing before be-
ingwrapped with duminum foil and stored inthe dark.
After 30 mintheoptical density (OD) of the solution
was measured at the wavelength of 517 nm using a
microtitre plate EL1SA reader (Thermo, Finnland). A
methanolic solution of DPPH served ascontrol . All tests
were carried out in triplicates. Ascorbic acid (Sigma
Aldrich, Germany) was used as positive control. De-
creasing of DPPH sol ution absorbanceindicatesanin-
crease of DPPH radica scavenging activity.

RESULTSAND DISCUSSIONS

Theyield of theoil was 0.45% (w/w) of apleasant
ameling Essentid Oil. Weter digtilled Essentid Oil from
leavesof S yemenensiswasanadyzed by GC-MS. The
composition of theEssentia Oil ispresented in TABLE
1, wherecompoundsarelisted in order of their elution
on DB-5 column. Twelve compoundswere character-
ized inthe oil of S yemenensis representing 99.3%

TABLE 1: Main components of the essential oil of S.
yemenensis.

M* Base

Compounds Rl % peak peak Major peaks
Myrcene 990 32 136 93 41.2,53,69.2,79,109
a- Phellandrene 1004 34.7 136 93  40.3,53,65.2,77.2,91,119
p-Cymene 1016 5.4 134. 119 41,5155, 65, 77,91, 97, 103
Limonene 1026 10.8 136 68 41,53,79,93,107,121
B-Phellandrene 1029 112 136 93  41.2,53,69.2,77.1,91,121
Bicyclogermacrene 1498 6.4 204 93 39, 41,53, 67,

79,,107,121,161
41,55, 81, 91,105, 119, 134,

5-Cadinene 1522 27 204 161 e
Elemol 1546 85 222 59 b Ei52'1§71’32?'1?311', 3 or
Spathulenol 1582 34 220 43 41i515§’,f;é§%7§6§,1éé§5’
B-Eudesmol 1650 31 222 59 43"6161?'1331 205, 149,
o Eudesmol 1661 84 222 59 b 55'81'1§g: 14181,
Tota 7.8

Compounds listed in order to their elution on the DB-5 column
Retention indices on the DB-5 column relative to C10-C20
n-alkanes
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with 65.3% monoterpene hydrocarbons, 23.4% oxy-
genated sesquiterpenes, and 9.1% sesquiterpene hy-
drocarbons. The main constituents of the oil were a-
phellandrene (34.7%), B-phellandrene (11.2%), li-
monene (10.8%), elemoal (8.5%), a-cudesmol (8.4%),
bicyclogermacrene (6.4%), p-cymene (5.4%),
spathulenol (3.4%), myrcene (3.2%), B-eudesmol
(3.1%), 6-cadinene (2.7 %) and heptadecane (1.5%).

When thechemicd profileof theessentid oil sud-
ied was compared to previoudy investigated essentia
oilsfrom Sachysspecies, it appeared somewhat simi-
lar. a-phdlandrene(34.7%) asthefirst mgor compound
intheoil of S yemenensiswasdetectedintheoil of S
schtschegleevii (4.7%)™7. B—phellandrene (11.2%) as
the second main compound inthe S yemenensis oil
was also found in the oil of S. lavandulifolia
(37.5%)2819 S laxa (5.5%)?%, S schtschegleevii
(14.7%)7 from Iran, S. lavandulifolia (2.2%) from
Turkey®?Y, S. glutinosa (6.8%) from Corsica-
France?? and S. germanica (4.8%) from Solvakid®.
Limonene (10.8%) wasreported asointheoil of S
inflata (11.6%) (Omidbaigi et al. 2006), S.
schtschegleevii (8.8%)1", S. obliqua (6.2%)4, and
S. aegyptaica (5.45%)%!. While bicyclogermacrene
(6.4%) was identified in the oil of S pubescens
(11.6%)*3, S, inflata (5.1%), S. laxa (6.7%)1%9, S,
aleurites (14.5%)13, p-cymene (5.4%) wasidentified
in the S. annua (8.4%), S. inflata (2.5%)7, S.
aegyptaica (3.9%). Spathulenol (3.4%) was re-
portedintheail of S atherocalyx (22.1%)1#", S inflata
(2.3%)2829 S obtusicrena (11.5%)*%, S. pubescens
(5.2%)Y, S. byzantina (16.1%)14, S. ixodes
(5.6%). Myrcene (3.2%) wasfound in theoil of S
lavandulifolia (23.9%) (18; 19), S. inflata (6.5%0)%®
from Iran as well as S. lavandulifolia (3.3%) from
Turkey™? and S. aegyptaica (3.8%) from Egypt®.. 5
Cadinene (2.7%) wasd so one of themajor compounds
of S. atherocalyx (5.0%)[?", S. schtschegleevii
(3.3%), S balansae (2.0%)34.

Theantioxidant activity of theessentid oil wasevau-
ated through their ability for freeradical scavenging
againgt the stable 2,2-diphenyl-1- picrylhydrazyl radi-
ca (DPPH). Thesample gaveapositiveresultinthe
preliminary assay on TLC. Then, aspectrophotometric
assay was carried out and the percentage DPPH re-
ductionwascalculated for the oil. The antioxidant ef-
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fect of essentia oil on DPPH wasexamined at different
concentrations (0.250-4 mg/ml). The absorbance de-
creases as aresult of acolour changefrom purpleto
yellow astheradical isscavenged by antioxidants. The
essential oil wasableto reducethestablefreeradica
DPPH to the yellow-coloured 1,1-diphenyl- 2-
picrylhydrazyl with IC_ of 1.12mg/ml. Variousresults
were obtaned fromradicd scavenging activity evaua
tion of other Stachysspeciesoils. Oilsof S palustris,
S creticaand S hydrophila from different regions of
the M editerranean area showed considerable DPPH
radica scavenging activity with IC_, values of 0.482,
0.652 and 0.664 mg/ml respectively©®. The high per-
centage of monoterpene hydrocarbons could explain
the lower DPPH radical scavenging activity for S.
yemenesis oil compared to oils obtained from S.
palustris, S creticaand S hydrophila, which contain
oxygenated compoundsasmain componentsof oilseven
though essentid oilsare, fromthechemica point of view,
quite complex mixturesand this complexity makesit
oftendifficult toexplainthebiologica activities™.,

CONCLUSION

Thedatareported in our study showed that the oil
compositionof S yemenensiswascharacterized manly
by monoterpene hydrocarbons 65.3%, oxygenated ses-
quiterpenes 23.4%, and showed among the Sachys
oils, the highest percentage in elemol (8.5%), a-
eudesmol (8.4%), heptadecane (1.5%). Theoil pos-
sessed lower antiradical activity compared to there-
corded Stachysails.
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