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Abstract: The chemical composition of essential oil, isolated from Urospermum dalechampii by hydrodistillation, was
analysed by GC and GC/MS. A total 26 compounds representing 97.82% of the oil were identified in Amouchas
population. This oil is Characterized by a high rate of palmitic acid (24.3%), henecosane (10.1%), 2-methyl-Z,Z-3,13-
octadecadienol (7.1%), tricosane (6.73%), dill apiole (5.25%), myristic acid (4.8%), myristicin (4.7%), 2-pentadenanone-
6,10,14-trimethyl (4.4%), lauric acid (3.9%), elemicin (3.3%). Other major compounds are present in the essential oils of
this species, isobutyl phlatate, caryophyllene oxide, epicubenol-1, B-guaiene, a-bisabolol and 3,7-dimethyl-octa-1,6-
diene. To test the antibacterial activity of essential oil of U. dalechampii, eleven bacteria are used in this study. The oil
showed a significant effect against Gram-negative bacteria, and modest antibacterial activity against Gram-positive
bacteria. The population of U. dalechampii studied showed a diploid chromosome number with 2n = 2x = 14, and a basic

chromosome number x = 7.
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INTRODUCTION

The Urospermum dalechampii displays a
similar spectrum of secondary metabolites that U.
picroides [1-4]. U. dalechampii is rich in flavonoids
including quercetin aglycone, which is present in all
species of the genus [3, 5-7]. The chemical composition
of U. dalechampii presents the melampolide and
guaianolide zaluzanin [3,8-9].

U. dalechampii contains mucilage and
phenolic compounds with antioxidant activity and
antimicrobial properties [3], effects against gastric
problems[10]. The authors found that the U. picroides
has anti-inflammatory activity [11-12]. This species is a
source of indole alkaloids [13], with many properties
(angiogenic, anti-oxidant, anti-inflammatory) [11]. The
essential oil U. Dalechampii has significant
antibacterial activity against Staphylococcus aureus
[14-15].

The genus Urospermum in Mediterranean is
represented by two species. Studies have shown that U.
picroides has a single diploid chromosome number 2n =
10 with a basic number of x = 7 [16-25].

The U. dalechampii is less studied
chromosomally. The only chromosome number cited is
2n = 14 [26-29].

MATERIAL & METHODS
Plant material

Urospermum Dalechampii L. species belongs
to the tribe Cichorioideae with a monogamous
capitulates. Perennial species with a black strain; stems
10-60 cm, pubescent, simple or rowers, open at the top.
The lower leaves are panduriformes; oblong or ovate-
lanceolate, entire or toothed. Large flower heads with
yellow flowers and purple sulfur outside (Figure 1). The
involucres are bracts, broadly lanceolate and pubescent.
Akénes bec progressivement atténuées a la base et au
sommet. The fruits are black with a long spur and a tuft
of hair [30]. This species is distributed in the center of
Europe, North Africa and West Asia [31], on
uncultivated land, meadows and fields

Urospermum dalechampii is collected from the
locality of Amouchas (Setif) in eastern Algeria. Aerial
parts were collected during the flowering stage in April
2014. The air dried materials were subjected to hydro-
distillation for 3h using a Clevenger apparatus type.
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Voucher specimens were deposited in the herbarium of
the Department of Ecology and Biology, Setif
University, Algeria. The oil obtained was collected and
dried over anhydrous sodium sulphate and stored in
screw capped glass vials in a refrigerator at 4-5°C prior
to analysis. Yield based on dried weight of the samples
was calculated.

Essential oil analysis

The essential oils were analysed on a Hewlett-
Packard gas chromatograph Model 5890, coupled to a
Hewlett-Packard model 5971, equipped with a DB5 MS
column (30 m X 0.25 mm; 0.25 pum), programming
from 50°C (5 min) to 300°C at 5°C/min, with a 5 min
hold. Helium was used as the carrier gas (1.0 mL/min);
injection in split mode (1:30); injector and detector
temperatures, 250 and 280°C, respectively. The mass
spectrometer worked in EI mode at 70 eV; electron
multiplier, 2500 V; ion source temperature, 180°C; MS
data were acquired in the scan mode in the m/z range
33-450. The identification of the components was based
on comparison of their mass spectra with those of NIST
mass spectral library[32-33] and those described by
Adams, as well as on comparison of their retention
indices either with those of authentic compounds or
with literature values[34].

Antibacterial Activity

The Extract Essential oil was tested against the
following bacteria; seven gram negative bacteria:
Acinetobacter baumanii ATCC 19606; Citrobacter
freundii ATCC 8090; Escherichia coli ATCC 25922;
Salmonella typhimurium ATCC 13311; Klebsiella
pneumoniae ATCC 700603; Proteus mirabilis ATCC
35659; pseudomonas aeruginosa ATCC 27853, and
five gram positive bacteria; Bacillus cereus ATCC
10876; Bacillus subtilus ATCC 663313; Enterococcus
faecalis ATCC 49452; Lysteria monocytogenes ATCC
15313 and Staphylococcus aureus ATCC 25923. The in
vitro antibacterial activity of the examined extract was
assessed the determination of the activity by the micro
dilution method, according to recommendations of the
Clinical and Laboratory Standards Institute.

The bacterial inoculums was prepared from
overnight broth culture in physiological saline (0.8 % of
NaCl) in order to obtain an optical density ranging from
0.08-01 at 625 nm. Muller-Hinton agar (MH agar) and
MH agar supplemented with 5 % sheep blood for
fastidious bacteria were poured in Petri dishes,
solidified and surface dried before inoculation. Sterile
discs (6 mm @) were placed on inoculated agars, by test
bacteria, filled with 10 pl of mother solution and diluted
essential oil (1:1, 1:2 and 1:5 v:v of DMSO). DMSO
was used as negative control. Bacterial growth
inhibition was determined as the diameter of the
inhibition zones around the discs. All tests were
performed in triplicate. Then, Petri dishes were
incubated at 37°C during 18 to 24h aerobically

(Bacteria). After incubation, inhibition zone diameters
were measured and documented.

Karyology

For karyotypic analysis, the squashing method
is used. The root-tip meristems of from germinating
seeds were usually used for chromosome preparations.
A pre-treatment at room temperature for 2 hours was
usually applied before fixation of the root-tips, in a
0.05% water solution of colchicine. After fixation in a
cold mixture of ethanol acetic acid (3:1), the root-tips
were stored in cold 70° ethanol until used. The
following procedure involved the maceration in 45%
acetic acid for 15 min. staining of chromosomes is
made of emerging root-tips in acetic orcein with heating
for one minute. Cutting off the meristems and
squashing them in a drop of orcein.

RESULTS

The  hydrodistillation ~ of  Urospermum
dalechampii essential oil gave a viscous liquid. The
yield of essential oil of the sample is 0.01%. The
analysis and identification of components of the
essential oil was performed using the (GC-MS). The
compounds, identified in this oil and their relative
abundance, are presented in their order of appearance
(Table 1). The analysis allowed us to identify 26
components, representing 97.82% of total oil of
Amochas population.

The chemical composition of the essential oil
of U. dalechampii is dominated by the presence of the
major products, palmitic acid (24.3%), henecosane
(10.1%), 2-methyl-Z,Z-3,13-octadecadienol (7.1%),
tricosane (6.73%), dill apiole (5.25%), myristic acid
(4.8%), myristicin (4.7%), 2-pentadenanone-6,10,14-
trimethyl (4.4%), lauric acid (3.9%) and elemicin
(3.3%). We also note the presence of components in
concentrations greater than 1%, isobutyl phlatate,
caryophyllene oxide, epicubenol-1, pB-guaiene, o-
bisabolol and 3,7-dimethyl-octa-1,6-diene.

The antibacterial activity of the essential oil of
U. dalechampii is evaluated by the disc method. The
results are expressed by the diameter measuring
inhibition halos in mm after 24 h incubation at 37°C
(Table 2). The action of the essential oil of U.
dalechampii is very marked on bacteria Acinetobacter
baumanii, Staphylococcus aureus and Salmonella
typhimurium with halos than that of gentamicin, while
the bacteria Enterococcus faecalis, Citrobacter freundii
and Proteus mirabilis are resistant to the oils of U
dalechampii (Figure 2). The essential oil of Amochas
population shows moderate activity against Salmonella
typhimurium, Bacillus cereus and Klebsiella
pneumoniae, while it is weak against the three bacteria
Lysteria monocytogenes, Pseudomonas aeruginosa and
Escherichia coli.
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The study of the metaphase plates of allowed us to observed a diploid chromosome number
Urospermum dalechampii of Amoucha population, with 2n = 2x = 14 (Figure 3).
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Figure 2: Antibacterial activity of essential oil of Urospermum dalechampii
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Figure 3: Karyotype of Urospermum dalechampii (2n = 2x = 14)

Table 1: Chemical composition of the essential oil of Urospermum dalechampii

Yield (v/v) 0.01
Number of compounds | KiI 26

Total % 97.82

Camphor 1120 | 0.16
B-caryophyllene 1428 | 0.26
Germacrene-D 1480 | 1.31
Valencene 1491 | 0.79
Myristicin 1520 | 4.70
Elemicin 1554 | 3.30
Lauric acid 1570 | 3.90
Caryophyllene oxide 1573 | 2.48
Dill apiole 1622 | 5.25
Epi-cubenol-1 1627 | 2.17
B-guaiene 1663 | 2.00
Alloaromadendrene oxide-(1) 1671 | 1.03
a-bisabolol 1683 | 2.08
3,7-Dimethyl-octa-1,6-diene 1563 | 2.08
1-Dodecanol, 3,7,11-trimethyl 1570 | 1.12
2-Pentadecanone-6,10,14-trimethyl 1700 | 4.40
Myristinic acid 1735 | 4.80
trans-Farnesol 1741 | 0.70
Isobutyl phthalate 1912 | 2.60
Palmitic acid 2009 | 24.30
Abietatriene 2050 | 1.81
Heneicosane (n C21H44) 2090 | 10.10
2-Methyl-Z,7-3,13-octadecadienol 2104 | 7.10
Docosane (n C22H46) 2208 | 2.05
9-Tricosene-(Z) 2250 | 0.60
Tricosane (n C23H48) 2307 | 6.73
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Table-2: Inhibition diameter of the essential oil of Urospermum dalechampii

DISCUSSION

Gentamicine Dilution

Bacteria 1 Y2 1/5
Acinetobacter baumanii ATCC 19606 20 25 16 11
Staphylococcus aureus ATCC 25923 14 25 0 0
Salmonella typhimurium ATCC 13311 18 20 13 10
Bacillus cereus ATCC 10876 24 18 0 0
Klebsiella pneumoniae ATCC 700603 30 19 0 0
Lysteria monocytogenes ATCC 15313 18 11 9 9
Pseudomonas aeruginosa ATCC 27853 17 10 8 8
Escherichia coli ATCC 25922 18 10 9 23
Enterococcus faecalis ATCC 49452 19 0 16 9
Citrobacter freundii ATCC 8090 20 0 0 0
Proteus mirabilis ATCC 35659 20 0 0 0

Few studies of the essential oils of the U. ACKNOWLEDGEMENTS

dalechampii were performed. The genus Urospermum
is  characterized by the  melampolide-type
germacranolides [3, 35-36]. To our knowledge no
study has mentioned the chemical composition of the
essential oils of this species. Our results show the
presence of palmitic acid, myristinic acid and other
components.

Antibacterial activity of essential oils of the U.
dalechampii is tested on 11 bacterial strains; the results
show that the oil of this species has a significant
inhibitory action on almost all the bacteria tested.
Cassandra et al.,[38] found that there was a significant
activity of extracts from U. dalechampii on S. aureus.
The significant antibacterial activity of the essential oil
of U. dalechampii is probably due to its high content in
the fatty acid, because the linolenic acids, lauric acid,
palmitic acid and other fatty acid are powerful on
antibacterially of U. dalechampii [39].

Urospermum dalechampii is very
homogeneous in terms chromosome number. Our
karyotype shows a diploid chromosome number 2n =
14, with a number of base x = 7; this result confirms the
previous counts [26-29].

CONCLUSION

This work is focused on the phytochemical
study, karyological and evaluation of antibacterial
activity of Urospermum dalechampii. The analysis of
the chemical composition of essential oils by (GC/MS)
allowed us to identification 26 components in the oil.
The composition of the essential oil is dominated by the
presence of the major product palmitic acid.
Antibacterial activity of essential oils of the U.
dalechampii is tested on 11 bacterial strains; the results
show that the oil of this species has a significant
inhibitory action on almost all the bacteria tested. The
observation of metaphase plates of U. dalechampii,
allowed us to observe a diploid chromosome number 2n
= 2x = 14, with a basic chromosome number x = 7.
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