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ABSTRACT

The hydrodistilled essential oilsof fruitsand umbel s of Prangosferulaceae
(L.)Lindl growinginlran were analysed by GC/MS. Six compounds, com-
prising 93.7 and 94.7% of the total fruits and umbels oils were identified,
respectively. a-Pinene and cis- ocimene are the major components of the
oils. The essentia oils show high antibacterial effect against Bacillus

cereus. © 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

PrangosLindl isaperennid genusof theApiacese
distinguished by the presence of winged fruits®. The
genusis represented by 30 speciesin theworld. 15
speciesexistin Iran of which 4 are endemic™.

Prangos speciesarewidely used infolk medicine
astonic, anti flatulent, anti hemorrhoidsand for treat-
ment of intestinal wormg® and treatment of leuko-
plakia®l,

Prangos ferulaceae (1.) Lindl isthe most wide-
spread species of the genusin Iran where named as
Djashir.

Essential oil composition of aeria partd*® and
fruitg?481239 have previoudly been investigated. In pre-
viousreports, wedescribed chemica composition of
theessentia oilsof theumbelsand fruitsof P. uloptera
(919 and P.scabral®?. As a part of our ongoing re-
search on the prangos genus, in the present work, we
report on Pferulaceaefruitsand umbelsail. Thisisthe
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first timethat essential oil composition of umbelsand
antimicrobid activitiesof the plant have been studied.

EXPERIMENTAL

Plant material

Prangosfer ulaceaeflowering topsand fruitswere
collected from Miyaneh (Nashag village) in East
Azerbaijan Provincein May and July 2005 at an dti-
tude1726 m.; 377,40, 57" ; 477,40, 54" . Thevoucher
specimen has been deposited in the herbarium of the
Faculty of sciences, university of Mohaghegh- Ardabili,
Ardabil, Iran.

| solation of the essential oil

Air dried fruitsand flowerswerecrushed and sub-
jected to water distillation for 3 h using aClevenger
gpparatus and theresulting ol sweresubsequently dried
over anhydrous sodium sulfate and stored at 4°C in
dark.
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GC-MSAnalysis

Theessentid oilswereandyzed usng aShimadzu
GCMS-QP5050A gas chromatograph- mass spec-
trometer fitted with afused methyl silicon DB-5 column
(60 Mmx0.25 mmi.d., 0.25 um film thicknesses). He-
liumwasused as carrier gasat aflow rateof 0.7 mL/
min. Theoven temperaturewaskept at 60°Cfor 5min
and programmed to 280°C at arate of 3°C/min and
then kept constant for 5 min. Theinjector temperature
was 280°C and split ratio was adjusted at 1:67. The
M Sweretaken at following condition: ionization po-
tential ,70 eV; ion source temperature, 280°C;
guadrapole 100°C; solvent delay, 3 min; massrange,
25.200 amu; Em voltage; 3000 volts. Identification of
compounds was based on direct comparision of the
retention times and mass spectral datawith thosefor
standard compounds, and computer matching whiththe
NIST NBS54K Library, aswell asby comparision of
thefragmentati on Patterns of themassspectrawith those
reported intheliterature,

Antimicrobial bioassay

Theantibacterial and antifungd activitiesof thees-
sential oilswere determined against Escherichia coli
(PTCC 1047), Saphylococcus epidermis (PTCC
1114), Bacillus cereus (ATCC 10876), Pseudomo-
nas aeroginosa (ATCC 27853) and Candidia kefyr
(ATCC 38296) by thedisc diffusion method™. Muller-
Hinton agar (MHA) (oxid) and sabouraued dextrose
agar (SDA) was used to bacterial and fungal strains
respectively. Thefilter paper discs (6mmin diameter)
wereindividualy impregnated with 10 ul of theoilsand
then placed onto the agar plateswhich had previoudy
been inoculated with the tested microorganisms. The
plateswereinocul ated with bacteriaincubated at 37°C
for 24 h and at 30°C for 48h for fungal strains. The
diametersof inhibition zonesweremeasuredinmillime-
ters. All the tests were performed in duplicate.
Gentamaicin (30ug) served aspositive control.

RESULTSAND DISCUSSION

The air-dried fruits and umbels of Prangos
ferulaceaeyielded 0.8% and 0.5% palegreen oil, re-
spectively. TABLE 1 summarizestheidentified com-
pounds, their retention times, percentage composition
and kowatsindices.

TABLE 1. Composition of the essential oils of Prangos
ferulaceae(L.) Lindl

Amounts,% Rt(min)
No.  Compound KI Fruits Umbels Fruits Umbels
1 o- Pinene 939 631 422 174 175
2 Sabinene 975 1.2 05 195 195
3 B- Pinene 979 8.3 23 198 198
4 Myrecene 991 4.8 50 203 203
5 o- Phellanderen 1003 0.3 20 212 212
6 Para- Cymene 1025 1.1 05 223 223
7 Limonene 1029 15 - 225 -
8 p- Phellandrene 1030 - 3.3 - 22.7
9 Cis- Ocimene 1037 9.7 363 228 229
10 y- Terpinene 1060 0.6 04 242 242
11 Terpinolene 1089 0.4 06 259 259
12 Cis- Verbenol 1141 05 - 29.0 -
13 B-Caryophyllene 1419 0.2 06 433 433
14 o- Humulene 1455 11 - 44.8 -
15 Germacrene D 1485 0.9 - 46.0 -
16 Zingiberene 1495 - 1.0 45.6
Total identified 93.7 947

TABLE 2: Chemical classdistribution of the essential oil
componentsof Prangosferulaceae

Compound class % Area Number of compounds
Fruits Umbels Fruits Umbels

M onoterpens 931 964 11 11

Monoterpenoids 0.5 - 1 -

Sesquiterpens 2.2 19 3 3

16 componentswereidentifiedintheoilsfromfruits
and umbels (flowers), respectively. Themain compo-
nentsof fruitsoil were o-pinene(63.1%), cis-ocimene
(9.7%) and B-pinene(8.3%), whereasein umbels, the
mai n componentswere a-pineng(42.2%), cis-ocimene
(36.3%) and myrecene(5%).

M onoterpene hydrocarbons dominated the chemi-
cal composition of theinvestigated oils. The sesquiter
pens and monoterpenoidesare present in very small
guantities. Sesquiterpenoi des and phenols are absent
intheessentia oils(TABLE 2). While3- phellandrene
and zingiberenewere present in umbelsail, they were
not found infruitsoil. Similarly, limonene, verbenal,
humul ene and germacrene D wereonly presentinthe
fruitsail, but not intheumbel sail.

Resultsfrom theantimicrobia assay are summa
rizedinTABLE 3. Thedataindicated that Grame-posi-
tive Bacilluscereuswasthemost sensitivestraintothe
fruitsand umbelsoilsof Prangosferulaceaewithinhi-
bition zone of 15 mm. The oilsa so exhibited modest
activitiesagainst E.coli, Sepidermidis, P.aeruginosa
and C kefyr, with inhibition zone of 9-12mm.

The GC-M Sresult obtained with thefruitsoil in

Natural Products
b Dndian W

e



NPAIJ, 4(2) August 2008

Seyed Mehdi Razavi et al.

173

TABLE 3: Antimicrobial activity of the essential ail of fruits
and umbesof Prangosferulaceae, by thediscdiffusion method

Essential oil Gentamicin
Mi . inhibition zone inhibition
icroorganism
(mm) zone (mm)
Fruits Umbels
Bacillus cereus 15 15 31
Escherichia coli 9 9 21
Saphylococcus epidermidis 10 9 33
Pseudomonas aeruginosa 12 12 19
Candida kefyr 11 12 -

TABLE 4: M ajour componentsof fruitsail of some speciesof
Prangos genus

Species/

PU PP PF PC PUe PA PH PT PB
compound

a-Pinene 149 338 63.1 - 6.1 105 + + +
B-Pinene 16 18 83 1 32 15 + + +
Limonene - 11 15 03 - + + -+
Sabinene - 1.2 - 48 - + o+ -
B-Pinene 06 9.7 - 46 - - -+
B- Elemene - - - 233 - - -
GermacreneD 2.7 04 09 04 11 54 + + 42
GermacreneB 7.2 - - 51 15 03 + + +

B- Bisabolene 1.2 - -
- 17 42

y- Cadinene - 9.9

y- Terpinene 06 - 05 05 + + +
Terpinolene - 04 - 1.1 - o+ o+ -
B-Carypphyllene - 05 02 92 07 + - -+
- Farnesene - - 162 03 - + o+
a-Copaene 403 - - - 03 - -
Phellanderene 4.8 03 - 6.3 146 - -
a-Humulene 77 - 11 16 06 78 + +
Spathulenol 41 93 - 49 18 + + + +
B- Burbonene 7.8 08 - - - +

Para- Cymene 7.7 - 11 - 109 - + o+
A-3-Carene - - - - 1 161 -

o~ Cadinole 13 16

Myrecene 0 4.8 14 - + + o+

PU=P. uloptera, PP=P. pabularia, PF=P. ferulaceae, PC=P. coryombosa,
PUe= P. uechtritzii, PA=P. asperula, PH=P. heyniae, PT=P. turcica,
PB=P. bornmeuelleri

thisstudy was considerable different from other previ-
oudly published resultswhere the main components of
fruitsoil werereported to be: 3-pineng(33.0%) and a-
pinene(10.1%) inasamplefrom Fashamin Irani*¥; y-
terpinene(30.22%) and a-pinene(16.7%) inasample
from Turkey!412; 3-ocimene(26.8%) and y-terpinene
(27.8%) inasamplefrom Italy®®. Thus, itisassumed
that P.ferulaceae could havedifferent chemotypes. On
the other hand, observed differencesin the composi-
tion of fruit essential oil could bedepended onclimatic
or edaphicfactors.

Therearemany reportson the essential oilsof the
fruitsof different prangos species®+%12, TABLE 4 pre-
sentsthemajor component of thefruitsoil of 9 Prangos
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species. As it can be seen, a-pinene, 3-pinene and
germacrene D arethe common componentsof Prangos
genusfruits. Onthe other hand, a-pineneand B-pinene
werefound inreatively high amount inthefruitsoil of
Prangos genus, thus can be considered ascharacteris-
ticcompound inthegenus.
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