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ABSTRACT

In this study, The essential oils isolated from aeria parts of Foeniculum
vulgare Mill by hydrodistillation (HD), and microwave-assisted
hydrodistillation (MWHD) techniques, were analyzed by means of GC and
GC-M S methods. The oil extracted by MWHD method contained 12 com-
poundswith ayield of 0.12% (w/w), representing 77.78% of thetotal cil. 12
compoundswereidentified in thevolatilesfrom the aerial partsof F. vulgare
by HD method comprising 37.9% of thetotd oil in 0.12% (w/w) yield. The
main components of the water distilled oil were found to Phenyl glyoxime
(12.84 %), I sopulegone (7.17%), p-Mentha-2,4,(8)-diene (5.6 7%) whilethe
oil extracted by MWHD method was mainly composed of dihydro indol-4-
ol-2-one,5,7-dibromo-3,3-dimethyl(34.03), Benzene, (1-methyl-2-propenyl-
3-0l) (21.52%) and 7-hydroxy-bicyclo[3.3.1] non-2-en-9-one(7.55%). Also
the anticlerical activities of the oils were compared by using M1C method.
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INTRODACTION

Foeniculumwvulgare Mill. or Fenndl isabiennia
medicinal plant belonging to the family Apiaceae
(Umbelliferae). Essentid oil of fennd isused asflavor-
ing agentsin food products such as beverages, bread,
pickles, pastries, and cheese. It isaso used asacon-
stituent of cosmetic and pharmaceutical products®.
Herbal drugs and essential oils of fennel have
hepatoprotective effectd?, aswell as antispasmodic
effectd®. They areaso knownfor their diuretic, anti-
inflammatory, analgesic and antioxidant activities™.
Anand and his co-workers® reported that fennel seed
possesses anticancer activity. Recently it was shown
that fennel essential oil possesses emmenagogueand

gal actagogue properties® and isacurefor pediatric
colicand respiratory disordersduetoitsantispasmodic
effectg”8. Many phytochemicd studieshave been con-
ducted to investigate the chemical composition of the
essentia ail of fennel from different originsand have
shown that themg or componentsare phenylpropanoid
derivatives and monoterpenoids®9. Ethnobotanical
datacurrently availableonwild useful plantsin Egypt
highlight theimportance of fennel’s culinary and me-
dicinal uses'V.

Moreover, fennd hasbeen used for centuriesinthe
Mediterranean area as an aromatic herb and also in
folk medicine, dueto the aforementioned pharmaco-
logical propertiesof itsessentid oil. Essentia oil com-
position dependsupon internd, environmenta and ag-
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ricultural practicesaswell asfactorsaffecting theplant
such asgenetics, and ecological conditiong*23,

Microwave heating hasan incontestable placein
anaytical and organic laboratory practicesasavery
effective and non-polluting method of activation. The
main reason for thisincreased interest liesinthemuch
shorter operationtimesachievable. Microwave-assisted
extraction of natura compoundsisalso an alternative
to conventionad techniques. Essentid oilsareamongthe
productswhich have been extracted efficiently froma
variety of matricesby this method and many micro-
wave-assisted essential oil extractionsfrom several
plants and subsequent product analyses have been re-
ported™29, The objective of the work described in
thiscommunication wasto investigate the components
and Antibacterial activity of theessential oil fromthe
aerid partsof Foeniculumvulgare Mill. (Fennd) ob-
tained by microwave-ass sted hydrodistill ation, ascom-
pared with thenormal hydrodistillation.

MATERIALSAND METHODS

Plant materials

Thedried agrial partsof Foeniculumvulgare. Mill
were obtained in July 2012 from the Zagros Moun-
tains, lyinginthe Farsprovince (SouthernIran). The
fenel genuswas certified by top expertsfromtheMe-
dicinal Chemistry Research Center of Shiraz, Shiraz
Iran. Certified specimenswerethen keptinadark and
cold roomuntil used shortly afterwardsfor the experi-
ments.

I solation and analysis of the essential oil

Fresh leaves (600 g) were homogenized and
hydrodistilled for 4 h usng aClevenger-type gpparatus
toyield about 0.12% of yellowish-colored oil witha
strong odor. Fresh leaves (200 g) were a so homog-
enized and hydrodistilled at 800 W for 30 minusingan
adapted microwavedistill ation apparatus which con-
sistsof amicrowave oven connected to aClevenger-
type apparatusasillustratedin Figure 1, toyield 0.12
% of yellowish-colored oil with astrong odor.

| dentification of components

For identification of components, an analytica HP
5890 gas chromatograph (Hewlett Packard, PaloAlto,
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CA) was used withaDELSI 121 C apparatus fitted
with aflame ionization detector and a CPWAX 51
fusedslicacolumn(25m_0.3mm; 0.25_mfilmthick-
ness). Thetemperaturewas set at 50°C for 5 minutes
and programmed to reach 220°C at a rate of 3°C/
minute. A CPWAX 51 fused slicaWCOT column (60
m__ 0.3 mm) for gas chromatography was used with
helium ascarrier gas. For gaschromatography/ mass
spectrometry (GC/MS) aCPWAX 52 fused silicaCB
column (50m__0.25 mm) was used with helium asthe
carrier gas(flow rate 1 mL/minute) and coupled to an
HP mass spectrometer with anionization energy of 70
eV. Temperature programming wasfrom 50° to 240°C
at arate of 3°C/minute. The samples were injected at
aninjector temperatureof 240°C. The components were
identified by comparing linear Kovatsindices, their re-
tentiontimes, and mass spectrawith those obtained from
the authentic samplesand/or the mass spectrometry li-
brary. The percentage composition of theessentid oils
was computed from 6C peak areaswithout correction
factors. Qualitative analysiswas based on acompari-
son of retention times and mass spectrawith corre-
sponding dataintheliterature.
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Figurel: Schematicrepresentation of theMWHD appar atus
used inthisstudy

Antibacterial analysis

To determinethe antibacterial activitiesof each
tested essentid oil, the MIC method was utilized?Y.
Using cultures of Escerichia coli, Psedumon
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asaeruginosa, Staphylococcus aureus, Bacillus
pumilus. Thetest microorganismsused inthisexperi-
ment were obtained from the culture coll ections sec-
tion of Iran Institute of Medical Research Tehran.
Those were further re-cultured for this experiment.
Theantibacterial activities of thefennel oil werein-
vestigated by M1C method on Muller- Hinton broth.
It was performed using a24 h old bacterial culture at
37°C, reseeded on Nutrient Broth. Bacterial species
were cultured on nutrient agar medianutrient broth
inocul ated with each bacteria specieswasincubated
for 24 hat 37 °C The agar plates or malt and yeast oil
agar previousy seeded with 100 uL of inoculum sus-
pension of each bacterial speciesrespectively. The
cultureswereincubated either at 35 °C for 72 h for
filamentousfungusor at 37 °C for 2448 h for yeasts
and bacteria. Each experiment wasreplicated three
times. Antibioticswere used aspositive and negative
control; ampicillin and gentamai cinewas used as anti-
bacterial standard.

RESULTSAND DISCUSSION

Essential oil

The compositionsof the oilsfrom both methods
wereandyzed usng GC/MS. Identification of dl com-
ponentswas performed by acomparison of their mass
spectrawith literature data (NIST and WILEY) and
by comparison of their retentionindices(RI) with those
intheliteraturd?#, The gaschromatogramsof thees-
sentia oilsfrom both methods are presented in and
TABLE 1liststheidentified componentsof theoils.
The oil extracted by MWHD method contained 12
compoundswithayield of 0.12% (w/w), representing
77.78% of thetotd oil. 12 compoundswereidentified
inthevolatilesfrom the aerial partsof F. vulgare by
HD method comprising 37.9% of thetotd oil in0.12%
(w/w) yield. The main components of thewater dis-
tilled oil were found to Phenyl glyoxime (12.84 %),
Isopulegone (7.17%), p-Mentha-2,4,(8)-diene (5.67%)
whiletheoil extracted by MWHD method wasmainly

TABLE 1: Chemical composition of theessential dilsof F. vulgare

No Constituent Rl % Hydrodigtilation % Microwave KI-MS
1 Santolinatriene 909 3.85 1.95 KI-MS
2  2,5-cyclohexadiene-1-one,3,4,4-trimethyl 972 - 0.5 MS
3 B-pinene 979 05 0.38 KI-MS
4  Octahydrocyclobuta [c] pentalene 1023 - 3.86 MS
5 p-Cymene 1025 0.46 - KI-MS
6 Cis-Ocimene 1037 0.63 - KI-MS
7  Trans-Ocimene 1050 - 0.68 KI-MS
8 &-Terpinen 1060 0.6 - KI-MS
9 Isopulegone 1067 7.17 - MS
10 7-hydroxy-bicyclo[3.3.1]non-2-en-9-one 1070 - 7.55 KI-MS
11 p-Mentha-2,4,(8)-diene 1088 5.67 - KI-MS
12 Camphor 1146 - 0.64 KI-MS
13 Phenyl glyoxime 1176 12.84 - MS
14 Benzene,(1-methyl-2-propenyl-3-ol) 1178 - 21.52 MS
15 m-Anisadehyde 1196 - 3.09 KI-MS
16 5-Caranal,(1s,3R,5s,6R)-(-)- 1221 - 2.07 MS
17 exo-Fenchyl acetate 1233 05 - KI-MS
18 p-Anisadehyde 1250 31 - KI-MS
19 2,3-dihydroindol-4-ol-2-one,5,7-dibromo-3,3-dimethyl 1270 - 34.03 MS
20 Anisketone 1337 0.5 - MS
21 5-0x0-1,33,4,5,6a,hexahydro pentalen-1-yl)-acetaldehyde 1342 127 - MS
22 B-Thujaplicin 1477 - 151 KI-MS

Tota - 37.09 77.78 -
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TABLE 2: Antibacterial activity of F.vulgare
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Tested Bactria F.vulgare Oil (HD) ng/ml F. wulgare Oil (MWHD) pg/ml
. Escherichia coli 256 256
Gram-negative =
Pseudomonas aeruginosa 256 256
Staphyl 64 128
Gram-positive ap . OCOCC.US
Bacillus pumilus 128 256
composed of dihydro indol-4-ol-2-one,5, 7-dibromo- REFERENCES
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