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ABSTRACT 
The essential oil of the fresh aerial parts of Centaurea calitrapa Desf. (Asteraceae), synonym: Calcitrapa calcitrapa (L.) 
Hill (1768) (L.), was obtained by steam distillation and analyzed by gas chromatography (GC-FID) and gas 
chromatography - mass spectrometry (GC-MS). Seventeen components were identified corresponding to 94.7 % of the 
total oil. The major components were germacrene-D and (E)- Phytol in the ratios of (39.9% ,31.5%) respectively and 
with other chemical constitents to a lesser degree relatively low: Bicyclogermacrene (3.1%), -caryophyllene (2.8%), 
1,10-di-epi-cubenol (2.7%), (E) --Farnesene (2.3%), (E)-2-Hexenal (1.9%),  -bisabolol (1.8%), (E,E)--Farnesene 
(1.7%),  epi--cadinol (1.7%), 1-pentadecene (1.5%) and -cadinene (0.9%). Minority components are: -humulene 
(0.8%), muurola-4 (14) (0.7%), β-Selinene (0.7%), -cadinene (0.4%) and calamenene (0.3%). Our chemotype is 
exclusively characterized by high level of (E)-Phytol which have not been found in any reported essential oil of  
Centaurea calcitrapa (Desf.).These results differ from those of previous studies reported on this species collected from 
other graphigeocal areas, including Algeria, Egypt, Italy, and California (USA). No noteworthy antibacterial effect was 
showed on various bacteria tested. The results obtained in our study on the essential oil of C.calcitrapa are in perfect 
agreement with the bibliography. 
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INTRODUCTION 
Centaurea is a medical herb from L. Asteraceae family, tribe Cynareae, has a widespread distribution in 
the world and is native to the Mediterranean region and in Western Asia [1]. The genus Centaurea 
comprises of about 500 species of herbaceous plants annual, biennial and perennial grassy plants. This 
genus is distributed in Algerian flora with 45 of which grows spontaneously, with 7 species localized in 
the Sahara [2, 3]. The aerial and sometimes also the underground parts (roots) of certain species are used 
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in folk medicine in several countries [4-7], for example Centaurea pumilio L. It has tremendous 
ethnomedicinal values, its dried root is used as a fattening agent, a treatment for bad breath and diabetes, 
and screened for schistosomicidal activity [8]. These properties have been demonstrated and correlated 
with biological activities such as: hypoglycaemic [9], antimicrobial [10, 69], cytotoxic and phytotoxic [11-
13], antidietretic [14] antidiabetic  and the predominant effect of C. phyllocephala is the toxicity in rats 
and mice [15] anti-inflammatory [16],astringent and diuretic [17], antioxidant [18], analgesic [19], 
cytotoxic [13,20], antibacterial [21], antifungal [13,22],to start menstruation, to relieve constipation and 
increase appetite [23,24], antinociceptive and antipyretic [25],anticancer [26], antimalarial, antibiotic and 
antifebrile activities [27-29]. 
The process of research and exploration of new plant species belonging to an attractive and well-known 
species, the genus Centaurea, which belongs to the family Asteraceae [30, 31], requires the latter to be 
widespread throughout the world and Algeria. On the basis of extensive bibliographical data on this type 
on the one hand and our research which has focused on this type for more than one complete decimal 
place on the other hand, as well as the process of taking these samples, we have noticed their presence in 
all Algerian regions with a different and varied climate, or during the survey of the entire Algerian steppe 
region, We have noticed the presence of this type as well as in the North and also in the Algerian East 
where the sample of this research was collected, that is to say distributed throughout the Algerian 
acceptance known under the common and popular name «Bou Neggar» known since the time of the 
French colonization of Algeria where our ancestors told us that the revolutionaries used it after having 
crushed it and put it on their wounds to dress them and noticed that it removes the traces of wounds.  
Continuing our research on the chemical constituents of Algerian Centaurea species [32-39], we report 
here the essential oil composition the fresh aerial parts of Centaurea calcitrapa (Desf.) collected from the 
area of Constantine, which were different from those previously reported on this species [40-44]. This 
species is very known in our area of harvest under the vernacular name: «Bou Neggar » and according to 
the literature it has also another name traditional: «Hassak» [3].What aroused our curiosity to study the 
volatile oils of Centaurea calcitrapa is the diversity of its receptors of the secondary metabolism resulting 
from the examinations with sesquiterpene lactones and flavonoids as well as its great return because it is 
considered as a source for the creation of a compound of cnicine [45] and in a pure way because it gave 
one kilo to 1,47 g it is a value of 244020 €, its value is 166,00 € for 10 mg [46], but unfortunately there is 
a shortage in the valorization of this type of company. Full readings have confirmed the frequent use of 
this plant in folk medicine, as it is used all over the world in (Turkey, Italy, Spain, China, Hungary) and 
Algeria [18], as well as academic research has shown the existence of several biological activities: C. 
calcitrapa which grows up on northwestern Anatolia (Turkey) is used (2-6% infusion) as a febrifuge 
(fever reducer) [23, 47]. The ethanol: water (4:1) extract of C. calcitrapa was shown to have strong 
antioxidant activity antioxidant and also has an activity of cellular toxicity [48, 49]. Methanolic and 
aqueous extracts were tested for their cytotoxic activity on HeLa and Vero cell line by the MTT assay. The 
results indicate that aqueous extracts exhibit very low cytotoxic activity. It was found that methanolic 
extract of C. calcitrapa caused more inhibition than other methanolic extracts on both cell lines. The 
highest cytotoxic activity was observed in the methanolic extract of C. calcitrapa subsp. calcitrapa on both 
cell lines with the IC50 values of <100 μg/mL [49]. The methanolic extract of aerial parts of C. calcitrapa 
showed strong α-glucosidase inhibition and antioxidant in-vitro (DPPH scavenging) activity with IC50 
4.38±0.31 mg/ml and 49.98±3.78 μg/ml, respectively. These results suggest the possible use of C. 
calcitrapa in the management of diabetes mellitus [50]. 
All of the above justifies the reason for choosing this plant to complement this previously check and look 
for volatile compounds which were different from those previously reported on this species [40-44]. 
 
MATERIAL AND METHODS 
Experimental 
Plant Material 
The aerial parts of Centaurea calitrapa Desf. (Asteraceae) [3], synonym : Calcitrapa calcitrapa (L.) Hill 
(1768)(L.) [51-53], were collected during the flowering period in June from the Campus Chaab ersace. 
The sample collection area is called Chaab ersace is located in the wilaya of Constantine Northeast Algeria 
(36° 16' 60 "N, 6° 37' 0" E and an altitude of 642 m), about 4 km south-east of the willaya chief-place, 
whose geographical coordinates are: 7° N and 35° 00' E and an altitude of 548m. The geographical 
location map and the plant sampling location was shown in (Figure 1).  
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Figure1: Geographical location map and the plant sampling location, Constantine  region, Chaab ersace 

area. 
 
PLANT SAMPLE AND ESSENTIAL OIL EXTRACTION 
Extraction of the essential oil  
The fresh aerial parts (flowers and leaves) of the plant material (250 g) of Centaurea calitrapa (Desf.) 
underwent steam distillation using the Kaiser Lang apparatus modified described previously [54] for six 
hours. The obtained essential oil was collected by diethyl ether and dried over anhydrous sodium 
sulphate, filtered and the solvent was removed at room temperature under reduced pressure on a rotary 
evaporator (with controlled temperature, up to 35°C) yielding the oil. The oil obtained was stored in a 
sealed vial in the dark and kept at + 4°C until analysis. The yield of the oil was calculated in relation of the 
dry weight of the plant.  
GC-FID Analysis  
The volatil oil was analyzed on  an Agilent gas chromatograph (GC-FID) Model 6890, equipped with a HP-
5MS fused silica capillary column (5%-diphenyl-95%- dimethylpolysiloxane,25 m x 0.25 mm i.d., (df): 
0.25 μm film thickness), were used. Temperature was programmed for 50°C for first 5 min, and then 
programmed to reach 250°C at the rate of 3°C per minand held for 10 min. Injector and flame ionization 
detector temperature was 280 °C and 300 °C, respectively. The essential oil was diluted in acetone (3.5%, 
v/v), helium  (He) was used as a vector gas, at a flow rate of 1.0 mL/min, injection was set in the split 
mode (1/60). Solutions of standard alkanes (C8-C20) were analyzed under the same conditions to calculate 
retention indices (RI) with Van del Dool and Kratz equation. 
GC-MS Analysis  
Mass spectrometry was performed on an Agilent instrument  gas chromatograph - mass spectrometer 
(GC-MS) Model 7890/5975, equipped with HP-5MS capillary column (stationary phase: 25 m x 0.25 mm, 
film thickness 0.25 µm) programmed with the same conditions as for GC-FID. Ionization energy was set in 
positive electron impact mode at 70 eV, electron multiplier was 2200V. Ion source and MS quadrupole 
temperatures were 230 °C and 180 °C, respectively. Mass spectral data were acquired in the scan mode in 
the m/z range 33-450.The essential oil constituents were identified by matching their mass spectra and 
retention indices (RI) with those of reference compounds from libraries such as Adams [55] and Mc 
Lafferty & Stauffer [56]. The proportions of the identified compounds were calculated by internal 
normalization.The percentage composition of the essential oils was computed from 6C peak areas 
without correction factors. Qualitative analysis was based on a comparison of retention times and mass 
spectra with corresponding data in the literature [57]. 

 
ANTIBACTERIAL ACTIVITY ASSESSMENT 
Microorganisms 
All test microorganisms were obtained from the Dr. Salhi Kelthoum , The bacteriology laboratory, of the 
hospital of (Chelghoum Laid, Algeria) and were as follows: Escherichia coli ATCC 35218, Staphylococcus 
aureus ATTC 25923, Pseudomonas aeruginosa ATCC 27853. The antibacterial test in vitro of the entire oil 
was evaluated using the paper-disk diffusion method [67]. Gentamycin and tetracycline served as positive 
controls on Gram-positive and Gram-negative bacteria, respectively; control disks containing 20 µl 
hexane showed no inhibition in a preliminary test. The technical data have been described previously 
[67,68]. 
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RESULTS AND DISCUSSION  

Table 1: Composition of the essential oil of Centaurea calcitrapa with retention times, retention indices 
and percentages. 

Peak N° RT bRI aComponents % 
1. 06.875 840 (E)-2-Hexenal 1.9 
2. 24.830 1419 -caryophyllene 2.8 
3. 25.550 1446 (E)--Farnesene 2.3 
4. 25.724 1455 -humulene 0.8 
5. 25.872 1467 muurola-4 (14), 5-diene 0.7 
6. 26.346 1485 germacrene-D 39.9 
7. 26.476 1490 β-Selinene  0.7 
8. 26.530 1492 1-pentadecene 1.5 
9. 26.688 1500 Bicyclogermacrene 3.1 

10. 26.803 1506 (E,E)--Farnesene 1.7 
11. 27.093 1513 -cadinene 0.9 
12. 27.139 1524 -cadinene 0.4 
13. 27.263 1543 calamenene 0.3 
14. 29.479 1619 1,10-di-epi-cubenol 2.7 
15. 30.063 1640 epi--cadinol 1.7 
16. 30.523 1666 -bisabolol 1.8 
17. 39.288 2107  (E)- Phytol 31.5 

Total identified 94.7 
Grouped compounds  
Hydrocarbons 1.5 
Oxygenated hydrocarbons 1.9 
Sesquiterpenes 53.6 
Sesquiterpenol (sesquiterpene alcohol) 6.2 
Oxygenated diterpene  31.5 
Essential oil yield (%, w/w ) 0.026 

aCompounds are listed in order of their RI. 
bRI (retention index) measured relative to n-alkanes (C8-C20) using HP-5MS. 

 
Figure 2: GC-FID Chromatogram of Centaurea calitrapa Desf. essential oil. 

 
The essential oil, with pale yellow color was obtained by steam distillation in a Kaiser Lang- type 
apparatus modified from aerial parts of Centaurea calcitrapa (Desf.) with the yield of 0.026% (w/w) on 
dry weight basis of the plant. The volatil oil exhibited a viscous liquid and a strong odor.  
The analysis and identification of the compounds of the essential oil was performed using the (GC-MS). 
Percentage constituents contents of Centaurea calcitrapa (Desf.) essential oil are given in Table 1 in order 
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of their experimental retention time (RT) and  retention indices (RI = Kovats indices KI). Constituents are 
listed in order of their elution from HP-5MS. The general chemical profile of the essential oil and the 
identified components are summarized in Table 1 and Figure 2. This investigation allowed the 
identification of seventeen constituents corresponding to 94.7 % of the total essential oil. Among the 
identified constituents, oxygenated compounds represented 39.6%, from which 1.5% were hydrocarbons, 
6.2% were sesquiterpenes alcohols (sesquiterpenols) and the   main compound of Centaurea calcitrapa 
(Desf.) oil were sesquiterpenes 53.6%. 
The non oxygenated compounds were hydrocarbon 1.5%. Sesquiterpenes represented 53.6% of the total 
oil. The major components were germacrene-D (39.9%, (E)- Phytol (31.5%).  
The comparison of our results with literature data shows important qualitative and quantitative 
differences in compositions. Indeed, C .calcitrapa (L.), growing in Chréa-Blida City of Algeria. (Chrea 
Mountain Park, North central of Algeria, 50 Km West of Algiers capital of the country. Coordinates, UTM: 
DA83, Latitude: 36° 25’32’’, Longitude: 2° 52’ 36’’, Elevation: 1550 m). Concerning the protocol used 
differs in the method of extraction of essential oils, where they used the dried aerial parts, while we used 
the fresh parts on the one hand, and on the other hand, they worked with a Clevenger type apparatus 
(hydrodistillation), but we used the technique of steam distillation in a Kaiser-Lang modified type 
apparatus. The yield of the oil of C. calcitrapa was 0.01%. This oil was characterized mainly by The major 
constituents were β-caryophyllene (5.3%), 6,10,14-trimethyl-2-pentadecanone (4.7%), (Z)-β-farnesene 
(4.2%) and heptanal (4.2%)[40]. Other studies reported that the volatile components of the flower heads 
of C.calcitrapa (L.), collected from Sicily (Italy)obtained by hydrodistillation and in a yield of 0.20% was 
dominated by mostly fatty acids (32.8%), hydrocarbons (32.3%), 9,12-Octadecadienoic acid (15.8%) 
were the most abundant fatty acids, tricosane (8.0%) and Sesquiterpenes were also present as 
hydrocarbons (10.1%) for 14 components and as oxygen-containing sesquiterpenes (2.0%) for four 
components [41]. Moreover, Purple starthistle (Centaurea calcitrapa) growing in a ranche 4 miles east of 
Napa, California (USA). Three samples were prepared: closed flowerhead buds, flowers,leaves and 
stems. Yields of volatiles were 5.5 g/g from buds, 18.0 g/g from flowers, and 6.1 g/g from leaves and 
stems. Volatile components of purple starthistle (C.calcitrapa) flowerhead buds 5.5 (g/g)was reported to 
containbenzene (0.38 g/g), β-caryophyllene (0.55 g/g) as dominant compounds germacrene-D (1.56 
g/g), for the flowers18.0 (g/g)contained as most representative components: benzene (4.26 g/g), β-
caryophyllene (3.09 g/g) and germacrene-D (1.80 g/g)and finally for leaves and stems contained as 
most representative components: (E)-2-hexenal (1.11 g/g),(E)-3-hexenol (0.56 g/g) , germacrene-D 
(0.50 g/g) and phenylacetaldehyde (0.50 g/g), and the presence of cis- and trans-theaspirane in C. 
calcitrapa buds, leaves, and stems is especially interesting [42]. On the other hand, volatil oil from air 
dried leaves of Egyptian purple starthistle (C.calcitrapa) contained about 9% esters, 6% each of 
monoterpene hydrocarbons and ketones, 2% monoterpene alcohols, 2% miscellaneous, and 75% 
unidentified compounds [43]. 
When results from literature data for the same species in other geographical areas, were compared to 
those in Table 1, essential oils contents showed variations and similarities from the qualitative and 
quantitative point of view. Differences observed could be due to the different ecological and even  genetic 
factors, chemotypes and nutritional status of the plants, to the part of the plant used, to the age of the 
plant and to the period of the vegetative cycle and to other factors, which can influence the oil 
composition, as well[58-64]. 
Antibacterial Activity in vitro 
Antibacterial activity of the entire oil was evaluated by measuring the zone of inhibition against the test 
microorganisms. The tests were carried out in duplicates. Results were interpreted in terms of diameter 
of inhibition zone: (): <5.5 mm; (+): 5.5-10 mm; (++): 11-15 mm; (+++): P16 mm. Although inactive 
against 3 selected  tested microorganisms  Gram-positive and Gram-negative bacteria: (Staphylococcus 
aureus ATTC 25923, Pseudomonas aeruginosa ATCC 27853 and Escherichia coli ATCC 25922). 
Antibacterial activity was evaluated by measuring the zone of inhibition against the test microorganisms.  
The volatile components of the flowerheads of C.calcitrapa (L.), collected from Sicily (Italy) didn't show 
any antimicrobial effect was evaluated by the in vitro paper-disk diffusion method [65]on various bacteria 
tested (against 10 selected Gram-positive and Gram-negative bacteria (Bacillus cereus PCI 213, Bacillus 
subtilis ATCC 6633, Enterococcus faecalis ATCC 29212, Listeria monocytogenes ATCC 7644, Staphylococcus 
aureus ATTC 25923, Streptococcus epidermidis ATCC 12228, Escherichia coli ATCC 25922, Proteus 
mirabilis ATCC 12453, Pseudomonas aeruginosa ATCC 27853, Salmonella paratyphi A ATCC 12176)[41]. 
The results obtained in our study on the essential oil of Centaurea calcitrapa are in perfect agreement 
with the exhaustive literature [41]. 
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CONCLUSION 
The essential oil of Centaurea calcitrapa (Desf.), collected from the area of Constantine in the Northeast of 
Algeria. Analysis by GC-FID and GC-MS allowed the identification of the major components were 
germacrene-D and (E)-Phytol in the ratios of (39.9% ,31.5%) respectively and with other chemical 
constitents to a lesser degree relatively low: Bicyclogermacrene (3.1%), -caryophyllene (2.8%), 1,10-di-
epi-cubenol (2.7%), (E)--Farnesene (2.3%),(E)-2-Hexenal (1.9%), -bisabolol (1.8%), (E,E)--
Farnesene (1.7%), epi--cadinol (1.7%), 1-pentadecene (1.5%) and -cadinene (0.9%). Minority 
components are:-humulene (0.8%),muurola-4 (14) (0.7%), β-Selinene (0.7%), -cadinene (0.4%)and 
calamenene (0.3%). The essential oil was mainly composed of sesquiterpenes (53.6%), oxygenated 
terpenes (37.7%), including sesquiterpenol (sesquiterpene alcohol) (6.2%), with (E)-Phytol(31.5%) as 
the main constituent (oxygenated diterpene skeleton). The skeletons sesquiterpenes dominant are: 
germacrene (39.9%) followed by eudesmane (0.7%). Our chemotype isexclusively characterized by high 
level of(E)-Phytol which havenot been found in any reported essential oil of  Centaurea calcitrapa (Desf.). 
These results show that the essential oil of the Centaurea calcitrapa (Desf.) species found in Algeria is rich 
in sesquiterpenic derivatives and oxygenated sesquiterpenes, mainly alcoholic, with germacrane and 
eudesmane skeletons, unlike other species such as the Sicilian species in which fatty acids (32.8%) and 
hydrocarbons (32.3%) are clearly in the majority and for which the sesquiterpenic component represents 
only (10.1%) [41]. 
These results differ from those of previous studies published on this species collected from other 
geographical areas of Algeria, Egypt, Italy, and California (USA).These variations may be interpreted by 
the different environmental climates, harvest stage of the plant, soil conditions, the case and the purity 
(degree of pollution) of the water as well as its nature, seasons, geographic site as well as altitude 
differences and to other factors, which can influence the oil composition, as well. It is also pointed out that 
the protocol of our extraction was carried out by steam distillation, it is not the same as the one used in 
the previously published works, they are used the method of hydrodistillation by Clevenger type 
apparatus and this probably influences the composition of the studied oil.  
It is interesting to note that our analysis was carried out on a moderately polar column: an HP-5MS fused 
silica capillary column (5% -diphenyl-95% - dimethylpolysiloxane) while the abundant bibliography has 
confirmed that all previously published work use other types of columns such as DB-5 and HP-1 
[40,41].The oil is inactive against Gram-positive and Gram-negative bacteria tested. 

ACKNOWLEDGMENTS 

We thank Dr. Salhi Kelthoum (The bacteriology laboratory, of the hospital of Chelghoum Laid, Algeria) for 
access to her laboratory and help in performing the antibacterial experiments. 

REFERENCES 
1. Mabberly J. (1997). The Plant Book. 2nd Edn., Cambridge University Press, Cambridge, UK; p138. 
2. Ozenda P.(1958). Flore du Sahara septentrional et central. Paris: CNRS; p450-454. 
3. Quezel A, Santa S.(1963). Nouvelle flore de l’Algérie et des régions désertiques méridionales. Tome II, Editions 

du Centre National de la Recherche Scientifique, Paris, France ; p 1016-1032. 
4. Csupor D, Blazsó, G, Balogh, Á Hohmann, J. (2009). In vivo investigation of the wound healing effect of the 

traditional Hungarian medicinal plant Centaurea sadleriana. Planta Med; 75-PA65. doi: 10.1055/s-0029-
1234390. 

5. Csupor D, Blazso G, Balogh, Á, Hohmann J.(2010).The traditional Hungarian medicinal plant Centaurea sadleriana 
Janka accelerates wound healing in rats. Journal of Ethnopharmacology; 127(1): 193-195. 
https://doi.org/10.1016/j.jep.2009.09.049. 

6. Csupor D, Blazso G, Widowitz U, Balogh Á, Bauer R, Hohmann J. (2010). Anti-inflammatory compounds of the 
traditional Hungarian medicinal plant Centaurea sadleriana. Planta Med; 76-P115. doi: 10.1055/s-0030-
1264413. 

7. Haratym W, Weryszko-ChmielewskaE, Konarska-Protoplasma A. (2020). Microstructural and histochemical 
analysis of aboveground organs of Centaurea cyanus used in herbal medicine. Protoplasma; 257: 285-298. 
https://doi.org/10.1007/s00709-019-01437-4. 

8. Naeim H, El-Hawiet A, Abdel Rahman RA, Hussein A, El Demellawy MA. Embaby AM. (2020). Antibacterial 
activity of Centaurea pumilio L. root and aerial part extracts against some multidrug resistant bacteria. 
Complementary Medicine and Therapies. 20, Article number: 79.https://doi.org/10.1016/j.fitote.2019.104433. 

9. Massó JL. and Adzet T.(1976)Hypoglycaemic activity of Centaurea aspera L. Rev Esp Fisiol;32:313-316. 
10. Yayli N, Yasar A, Güleç C, Usta A, Kolayli S, Coskunçelebi, Karaoglu S. (2005).Composition and antimicrobial 

activity of essential oils from Centaurea sessilis and Centaurea armena. Phytochemistry; 66:1741-1745. 
doi:10.1016/j.phytochem.2005.04.006. 

Zater et al 

https://doi.org/10.1016/j.jep.2009.09.049
https://doi.org/10.1007/s00709-019-01437-4
https://doi.org/10.1016/j.fitote.2019.104433.


ABR Vol 12 [6] November 2021                                                          7 | P a g e              © 2021 Society of Education, India 

11. Stevens KL, Merrill GB. (1985). Sesquiterpene Lactones and Allelochemicals from Centaurea Species. Chem 
Allelopathy;268: 83-98. doi: 10.1021/bk-1985-0268.ch006. 

12. Bais HP, Walker TS, KennanA., StermitzFR, Vivanco, J M. (2003). Structure-Dependent Phytotoxicity of Catechins 
and Other Flavonoids:  Flavonoid Conversions by Cell-free Protein Extracts of Centaurea maculosa (Spotted 
Knapweed) Roots. J Agric Food Chem; 51(4): 897-901. https://doi.org/10.1021/jf020978a. 

13. Zater H, Huet J, Fontaine V,Benayache S, Stévigny C, Duez P, Benayache F. (2016). Chemical constituents 
Cytotoxic, antifungal and Antimicrobial properties of Centaurea diluta Ait. subsp. algeriensis (Coss. & Dur.) Maire. 
Asian Pac. J. Trop. Med ; 9(6) : 554-561.http://dx.doi.org/10.1016/j.apjtm.2016.04.016. 

14. Kamanzi K, Raynaud J, Voirin B. (1983).The C-glycosyl flavonoids from flowers of Centaurea malitensis.Plantes 
Med. Phytother;17: 47-51.  

15. Husni AA, Kery TA, Al-Khazraji NK. (1983).Some pharmacological, toxicological and phytochemical 
investigations on Centaurea phyllocephala. Journal of Ethnopharmacology;9(2-3):299-
314.https://doi.org/10.1016/ 0378-8741(83)90037-5. 

16. Csupor D, Blazso G, Widowitz U, Balogh Á, Bauer R, Hohmann J. (2010). Anti-inflammatory compounds of the 
traditional Hungarian medicinal plant Centaurea sadleriana. Planta Med;76 - P115. doi: 10.1055/s-0030-
1264413. 

17. Jarraya R, Chaeib M, Damak M. (1993). Alcaloid screening of Tunisian flora (Screening des espèces à alcaloïdes au 
sein de la flore tunisienne). Plantes Médicinales et Phytothérapie; 26(3): 177-189. ref: 51 ref. 

18. Belkassam A, Zellagui A, Gherraf N, Flamini,Guid, Cioni  P L, Rebbas K, Smaili T. (2019).Assessment of 
Antioxidant effect of the essential oil and methanol extract of Centaurea dimorpha Viv. aerial parts from Algeria. 
Acta Scientifica Naturalis (ASN);6 (1):54-62.doi: 10.2478/asn-2019-0008. 

19. Djeddi S, Argyropoulou C, Chatter R. (2012). Analgesic properties of secondary metabolites from Algerian 
Centaurea pullata and Greek C. grisebachii ssp. grisebachii. J Appl Sci Res;8 (6): 2876 - 2880. 
doi:10.1016/j.bse.2007.11.001. 

20. Medjroubi K, BenayacheF, BermejoJ. (2005). Sesquiterpene lactones from Centaurea musimomum. 
Antiplasmodial and cytotoxic activities. Fitoterapia; 76: 744-746. https://doi.org/10.1016/j.fitote.2005.08.005. 

21. Ciric A, Karioti A, GlamoclijaJ, Sokovic M, SkaltsaH. (2011). Antimicrobial activity of secondary metabolites 
isolated from Centaurea spruneri Boiss. & Heldr. J Serb Chem Soc; 76: 27-34. doi: 10.2298/JSC100127008C. 

22. Koukoulitsa C, Geromichalos GD, Skaltsa H. (2005). VolSurf analysis of pharmacokinetic properties for several 
antifungal sesquiterpene lactones isolated from Greek Centaurea sp. J Comput Aid Mol Des;19(8).617-623. 
https://doi.org/10.1007/s10822-005-9018-y. 

23. Arif R, Küpeli E, Ergun F. (2004).  The biological activity of Centaurea L. species (Review). GU J Sci;17(4), 149-
164. 

24. Baytop T. Türkiye'de Bitkiler ile Tedavi (Geçmişte ve Bugün). (1999). Istanbul: Nobel Tıp Kitabevleri; p 316.  
25. Akkol EK, Arif R, Ergun F, Yesilada E. (2009). Sesquiterpene lactones with antinociceptive and antipyretic activity 

from two Centaurea species. Journal of ethnopharmacology; 122(2): 210-
215.https://doi.org/10.1016/j.jep.2009.01.019. 

26. Ayromlou A, Masoudi S, Mirzaie A. (2020).  Chemical composition, antioxidant, antibacterial, and anticancer 
activities of Scorzonera calyculata boiss. andCentaurea irritans wagenitz. Extracts, endemic to Iran. J Rep Pharm 
Sci;9 (1): 118-127. doi: 10.4103/jrptps.JRPTPS_97_19. 

27. Ibn-El Bitar. (1890). Mofradat Al Adwiah Wa Al Agzia Azharia. Cairo; p 148. 
28. DragendorffG. (1898). Die Heilpflanzen der verschiedenen Völker und Zeiten : ihre Anwendung, wesentlichen 

Bestandtheile und Geschichte ; ein Handbuch für Ärzte, Apotheker, Botaniker und Droguisten / von Georg 
Dragendorff. Stuttgart: Enke.doi:10.24355/dbbs.084-201006010908-0. 

29. Watt JM. and Breyer-BrandwijkMG. (1962) .The Medicinal and Poisonous Plants of Southern and Eastern Africa. 
Livingstone; p 210. 

30. Zater H, Rebbas K, Bicha S, Bensaid S-O. (2019). Discovery of Centaurea hyalolepis Boiss. (Asteraceae) in the 
region of Djelfa (Algeria), Acta Botanica Malacitana; 44: 67-69.doi: http://dx.doi.org/10.24310/abm.v44i0. 5334. 

31. Aliouche L, Zater H, Zama D, Bentamene A, Seghiri R, Mekkiou R, Benayache S, BenayacheF. (2007). Flavonoids of 
Serratula cichoracea and their antioxidant activity. Chem Nat Compd; 43(5): 618-619.doi:10.1007/s10600-007-
0208-9. 

32. Hadjira S, Mansour A, Berkel C,  Seghiri R, Menad A, BenayacheF, Benayache S, Cacan E, Ameddah S. (2021). 
Antioxidant, Anti-Inflammatory and Cytotoxicity Properties of Centaurea Africana Lamk var. [Bonnet] 
M.Antiinflamm Antiallergy Agents Med Chem;20(1):89 - 100.doi: 10.2174/1871523019666200609140532. 

33. Aliouche L, Mosset P, Leon F, Brouard I, Benayache S, Sarri D, Benayache F. (2020).Chemical compounds and 
antioxidant activity of Centaurea solstitialis ssp. schouwii (DC.) Q. et S. (Asteraceae). Curr Bioact Compd. 15 
(5).doi: 10.2174/1573407215666190213125259. 

34. Aliouche L, Mosset P, Leon F, Brouard I, Benayache S, Sarri D, Benayache F. (2020).  Characterization of Chemical 
compounds and antioxidant activity of Centaurea solstitialis ssp. schouwii (DC.) Q. et S. (Asteraceae). Curr Bioact 
Comp; (5):618-626(9). doi: https://doi.org/10.2174/1573407215666190213125259. 

35. Rodríguez ML, García VP, ZaterH, Benayache S, Benayache F. (2009).  Cynaratriol, a sesquiterpene lactone from 
Centaurea musimomum. Acta Crystallogr Sect E Struct; E65: o1867–o1868. doi: 10.1107/S1600536809026701.  

Zater et al 

https://doi.org/10.1021/jf020978a
http://dx.doi.org/10.1016/j.apjtm.2016.04.016.
https://doi.org/10.1016/
https://doi.org/10.1016/j.fitote.2005.08.005.
https://doi.org/10.1007/s10822-005-9018-y.
https://doi.org/10.1016/j.jep.2009.01.019.
http://dx.doi.org/10.24310/abm.v44i0.
https://doi.org/10.2174/1573407215666190213125259.


ABR Vol 12 [6] November 2021                                                          8 | P a g e              © 2021 Society of Education, India 

36. Baali N, Baali S, Bentamen A, Benayache S, Benayache F, Amedah S. (2020). Ameliorative Effect of Centaurea 
maroccana and Centaurea acaulis Against Nephrotoxicity Induced by Carbon Tetrachloride. Curr Bioact 
Compd;16(2):174-180. doi: 10.2174/1573407214666180820151. 

37. Munby G. (1847).Flore de l'Algérie ou catalogue des plantes indigènes du royaume d'Alger, accompagné des 
descriptions de quelques espèces nouvelles ou peu connues. Paris. (96). 

38. Belbache H, Mechehoud Y, Chalchat J-C, Figueredo G, Chalard P, Benayache S,Benayache F. (2017).Essential Oil 
Composition of Centaurea sempervirens L. (Asteraceae). Int J Pharmacogn. Phytochem ; 9(1) :79-82.doi: 
10.25258/ijpapr.v9i1.8045. 

39. Belkassam A, Zellagui A, Gherraf N., Flamini,G, Cioni  P L, Rebbas K, Smaili T. (2019). Assessment of Antioxidant 
effect of the essential oil and methanol extract of Centaurea dimorpha Viv. aerial parts from Algeria. Acta 
Scientifica Naturalis (ASN); 6 (1): 54-62. doi: 10.2478/asn-2019-0008. 

40. Dob T, Dahmane D, Gauriat-Desrdy B, Daligaul V. (2009).  Essential Oil Composition of Centaurea calcitrapa 
L.From Algeria.J Essent Oil Res;21(3): 216-219.doi:10.1080/10412905.2009.9700151. 

41. Senatore F, Landolfi S, Celik S, Bruno M. (2006). Volatile components of Centaurea calcitrapa L. and Centaurea 
sphaerocephala L. ssp. sphaerocephala, two Asteraceae growing wild in Sicily. Flavour Fragr J; 21: 282-285. doi: 
10.1002/ffj.1585. 

42. Binder RG, Turner CE, FlathRA. (1990).Volatile Components of Purple Starthistle (Centaurea calcitrapa L.). J 
Agric Food Chem; 38(4), 1053-1055 ref.6.doi: 10.1021/jf00094a030. 

43. Karawya MS, Hilal SH, Hifnawy MS, El-Hawary S S. (1975). Phytochemical study of Centaurea calcitrapa L. 
growing in Egypt. Egypt J Pharm Sci; 16(4): 429-444. 

44. Kitouni R, Benayache F, Benayache S. (2015). Flavonoids of the Exudate of Centaurea calcitrapa . Chem. Nat. 
Compd;51(4):762-763. doi: 10.1007/s10600-015-1404-7. 

45. Pieroni A, Janiak V, Dürr CM, Lüdeke S, Trachsel E, Heinrich M. (2002). In vitro antioxidant activity of non-
cultivated vegetables of ethnic Albanians in Southern Italy, Phytother Res; 16:467-473.doi: 10.1002/ptr.1104. 

46. https://www.extrasynthese.com/cnicin.html. 
47. Yesilada E. (2002). Biodiversity in Turkish Folk Medicine, B. Şener (Ed.), Biodiversity: Biomolecular Aspects of 

Biodiversity and Innovative Utilization, Kluwer Academic/Plenum Publishers, London, UK;p119-135. 
48. Pieroni A, JaniakV, Dürr CM, LüdekeS, Trachsel E, Heinrich M. (2002). In vitro antioxidant activity of non-

cultivated vegetables of ethnic Albanians in Southern Italy. Phytother Res;16: 467-473. doi: 10.1002/ptr 
49. Erol-Dayi Ö, Pekmez M, Bona M, Aras-Perk A, Arda N. (2011).Total phenolic contents, antioxidant activities and 

cytotoxicity of three Centaurea species: C. calcitrapa subsp. calcitrapa, C. ptosimopappa and C. spicata. Free Rad 
Antiox;1(2): 32-36. https://doi.org/10.5530/ax.2011.2.7. 

50. KaskoosRA. (2013).In-vitro α-glucosidase inhibition and antioxidant activity of methanolic extract of Centaurea 
calcitrapa from Iraq. American Journal of Essential Oils and Natural Products; 1 (1): 122-125.  

51. Munby G. (1847).Flore de l'Algérie ou catalogue des plantes indigènes du royaume d'Alger, accompagné des 
descriptions de quelques espèces nouvelles ou peu connues, par Colon d'Alger, Publ.: I-III. [cf. F.A. Stafleu & R.S. 
Cowan, "Taxonomic literature" ed. 2, n.º 6.542]. 

52. Battandier JA, Trabut LC. (1889).Flore de l'Algérie [Dicot] 1(2): 501. 
53. Jahandiez E, Maire R. (1934).Catalogue des plantes du Maroc (spermatophytes et ptéridophytes) Tome III. 

Dicotylédones et Supplément aux volumes I et II. Cat Pl Maroc.,3, 814. 
54. Muhayimana A, Chalchatand JC, Garry R Ph. (1998). Chemical composition of essential oils of some medicinal 

plants from Rwanda. J Essent Oil Res; 10: 251-259. https://doi.org/10.1080/10412905.1998.9700897. 
55. Adams RP. (1995). Identification of essential oil components by gas chromatography/mass spectroscopy. 

Allured Publishing Co. Carol Stream, Illinois.  
56. Mc Lafferty, FW, Stauffer DB. (1991). The Wiley/NBS registry of mass spectral data. 5th Edition, J. Wiley and Sons. 

New York. 
57. Fadel H, Bensaid S-O, Chalchat J-C, Figueredo G, Chalard P, BenayacheF, Ghedadba N, Zerimech R, BenayacheS. 

(2020). Essential Oil Chemical Characterization and Antioxidant Potential of Pulicaria inuloides from the 
Southwest of Algeria. Chemistry Africa; 3:1053-1058. https://doi.org/10.1007/s42250-020-00151-6. 

58. Karamenderes C, Demirci B, Baser, KHC. (2008). Composition of Essential Oils of Ten Centaurea L.Taxa from 
Turkey. J Essent Oil Res;20(4): 342-349.https://doi.org/10.1080/10412905.2008.9700027. 

59. AyazFA, Ozcan M, Kurt A, Karayigit B, Ozogul Y, Glew R, Ozogul F. (2017).Fatty acid composition and antioxidant 
capacity of cypselas in Centaurea s.l. taxa (Asteraceae, Cardueae) from NE Anatolia. S AFR J BOT;112: 474-482. 
https://doi.org/10.1016/j.sajb.2017.06.033. 

60. Guil-Guerrero J L, Luis J, Guil-Laynez J L, Guil-Laynez A. (2017). Bioprospecting for seed oils from wild plants in 
the Mediterranean Basin for biodiesel production. J Clean Prod; 159, 180-193. https://doi.org/10.1016 
/j.jclepro.2017.05.064. 

61. Qasem JR. (2015). Prospects of wild medicinal and industrial plants of saline habitats in the Jordan valley.Pak J 
Bot; 47(2): 551-570. 

62. Raposo S, Maria Emilia L. (2012). Effects of the hydrodynamic environment and oxygen mass transfer on plant 
cell growth and milk-clotting protease production in a stirred-tank reactor.  Eng Life Sci; 12(4): 441-449.  
https://doi.org/10.1002/elsc.201100087. 

63. Ahriz S, Nedjraoui D, Sadki N. (2010). The impact of industrial pollution on the ecosystem of Reghaia Lake 
(Algeria), Desalination Water Treat; 24(1-3), 1-6.  http://dx.doi.org/10.5004/dwt.2010.130. 

Zater et al 

https://www.extrasynthese.com/cnicin.html.
https://doi.org/10.5530/ax.2011.2.7.
https://doi.org/10.1080/10412905.1998.9700897.
https://doi.org/10.1007/s42250-020-00151-6.
https://doi.org/10.1080/10412905.2008.9700027.
https://doi.org/10.1016/j.sajb.2017.06.033.
https://doi.org/10.1016
https://doi.org/10.1002/elsc.201100087.
http://dx.doi.org/10.5004/dwt.2010.130.


ABR Vol 12 [6] November 2021                                                          9 | P a g e              © 2021 Society of Education, India 

64. Garcia-Sanchez, A., Murciego, A., Alvarez-Ayuso, E., Santa Regina, I., Rodriguez-Gonzalez, M. A. (2009).Mercury in 
soils and plants in an abandoned cinnabar mining area (SW Spain), J Hazard Mater. 168(2-3): 1319-1324.  
https://doi.org/10.1016/j.jhazmat.2009.03.009. 

65. Senatore F, Lentini F, Venza F, Bruno M, Napolitano F. (2003).Composition and antibacterial activity of the 
essential oil of Anisochilus carnosus (Linn. fil.) Benth., a Tamil plant acclimatized in Sicily. Flavour Fragr. J;18: 
202-204.https://doi.org/10.1002/ffj.1183. 

66. Adams RP. (2001). Identification of essential oil components by gas chromatography/mass spectrometry. 
Allured Publishing Corp; p 46-449. 

67. Bauer AW, Kirby WMM, Sherris JC, Turck M. (1966). Antibiotic susceptibility testing by a standardized single disk 
method. Am J Clin Pathol;45: 493-496. 

68. Senatore F, NapolitanoF, Özcan M. (2000). Composition and antibacterial activity of the essential oil from 
Crithmum maritimum L. (Apiaceae) growing wild in Turkey. Flavour Fragr J; 15: 186-189.doi: 10.1002/ffj.1183. 

69. Zater H, Boudjerda A, Huet J, Ribeiro SO, Benayache S, Fontaine V, Stévigny C, Duez P, Benayache F. (2014). 
Antimicrobial effects of aerial parts from Algerian centaury. Planta Med; 80 - P1L96.doi: 10.1055/s-0034-
1394753. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Copyright: © 2021 Society of Education. This is an open access article distributed under the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited. 

Zater et al 

https://doi.org/10.1016/j.jhazmat.2009.03.009.
https://doi.org/10.1002/ffj.1183.

