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ABSTRACT: Artichoke (cynara scolymus) belongs to Astraceae family. It is native to the central 
Mediterranean, but now cultivated in many parts of the world. This plant has different therapeutic 
properties, including anti-cancer. The purpose of this investigation was clarify some new terpene 
compounds from the root Cynara scolymus. Two terpenes have been isolated from the hydrocarbon 
fraction of Cynara scolymus essential oil using column chromatography. The structure formulae of the 
compounds Taraxasterol and Lupeol were determined using one and two dimensional1H NMR and 13C-
NMR spectroscopic. 
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INTRODUCTION 
 

 Artichoke (Cynara scolymus L.), a plant from the family Asteraceae, is cultivated in the Mediterranean zone for 
the consumption of its flower bud (Mencarelli et al. 1993). Apart from being consumed as fresh and canned 
vegetables, artichokes are traditionally used as a medicinal plant (Schütz et al. 2006). Globe artichoke (Cynara 
cardunculus L. subsp. scolymus L.), belonging to the Asteraceae (Compositae) family, is an herbaceous perennial 
plant native to the Mediterranean area (Raccuia, 2005), where about 90% of world production is found with million 
tons on 133,326 Ha (Faostat, 2009). Several uses such as (i) human food as a typical component of the 
Mediterranean diet, (ii) lignocellulosic biomass for energy (Angelini et al. 2009; Ierna and Mauromicale, 2010) and 
paper pulp (Gominho et al. 2001), (iii) seed oil for biodiesel fuel production (Raccuia and Melilli 2004), (iv) roots for 
insulin (Raccuia and Melilli 2004,) are considered for the species. Plant steroids are among the most basic 
components of natural vegetation to have therapeutic uses( Gonella 2003). Research as shown that many herbal 
steroids such as Lupeol and Taraxasterol has two important properties such as inhibition of tumor growth and help 
regulate blood cholesterol in humans. Lupeol, a triterpene, which may help slow the growth of cancer cells. Studies 
have shown that Lupeol specific pharmacological properties including anti-inflammatory properties. Taraxasterol, A 
monohydroxy triterpene. In this study, we describe the isolation of some terpene from the root parts of Cynara 
scolymus as well as the elucidation of their structures using spectroscopic analysis. 
 

MATERIALS AND METHODS 
 

Spectroscopic measurements 
 One dimensional (1D) NMR (1H NMR and 13CNMR, DEPT 90) and two dimensional (2D) NMR spectra were 
recorded in deuterated solvent MeOD on Burker AM-400 MHz spectrometer. Chemical shifts were measured in ppm 
and coupling constants (J) are given in Hz. UV spectrum was recorded on UNICAM – UV300 spectrophotometer. 
Column chromatography was carried out using silica gel 60 Merck, 230-400 mesh). Thin layer chromatography (TLC) 
was done on silica gel 60 F254 plates.  
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 The root Cynara scolymus were collected during flowering stage in Jun (2012) in the Plants Garden in University 
of Agricultural Sciences and Natural Resources, Gorgan, IRAN. The plant roots were immediately rinsed of debris 
and shade-dried for one week on laboratory trays. The dried root were powdered and weighed. 750 grams of ground 
root, at room temperature with 80% methanol was extracted for 48 hours using the percolation method. The resulting 
extract concentrated by rotary evaporator and then dried. The obtained extract was suspended in 500 ml of water 
and then with 500 ml of hexane solvent in the first step of the two-phase state was placed. The second and final 
stage of chloroform solvent with ethyl acetate was placed in a two-phase mode. After performing these steps, extracts 
of hexane, chloroform and ethyl acetate were concentrated by rotary – evaporator. Extract obtained with weight 2.77g 
was normal-phase silica gel column chromatography. To separate terpene compounds of chloroform extraction in 
Cynara scolymus column chromatography was used and gradient elution technique was applied, using two organic 
solvents hexane: ethyl acetate 90:10; 80: 20; 70:30; 60:40; 50:50; 40: 60; 30:70; 20: 80 twelve fractions of 100 ml 
were collected. A total of 12 fractions obtained from elution of extracted fractions are shown in (Table 1). A2 fraction 
weighing 110 (mg) on a column length of 35cm and a diameter of 1 cm with a normal-phase silica gel (60 A, mesh 
230-400) was placed. Using thin-layer chromatography (TLC) solvent system was selected. Elution of column with 
solvent system chloroform: hexane (4:6) and (2:8) were done. Finally elution of column with solvent system 
chloroform: hexane (2:8) mixed.  A3 fractions on a column of length 45 cm with a weight of 250 mg and a diameter 
of 1 cm with  a normal-phase silica gel (60 A, mesh 230-400) was transferred. Elution of column with solvent system 
chloroform: hexane was performed   with a (2:3) ratio. The column fractions were not the result of which A36 fractions 
were examined.  
 Taraxasterol (1; Fig1) weighing 40 mg was obtained, which was identified by NMR spectroscopy methods. 
Compound Lupeol (2; Fig1) weighing 7 mg was identified using NMR spectroscopy. In a compound Taraxasterol (40 
mg) white precipitate soluble in chloroform and it has lack of absorption wavelength of 254 nm and 366 nm in the UV 
range. Using dark spots on TLC with Rf equal to 0.3 silica stationary phase and mobile phase chloroform: hexane (8: 
2) is determined by the interaction of color combined with sulfuric acid, 10% methanol and then heating at 120˚C for 
5min. are determined. Other combination of white precipitate soluble in chloroform is Lupeol. TLC Lupeol no reagent 
composition UV-365 shows a purple spot at the Rf rate of 0.3 by using silica stationary phase and mobile phase 
chloroform: hexane it has (4:6) 
 

RESULTS AND DISCUSSION 
 

 The 1H and 13C NMR data (δ, ppm) of the isolated compounds 1-2 from extracts of Cynara scolymus are given 
below: 
 
Taraxasterol (1).   
 1H NMR (CD3OD, 400 MHz): δ  0.699 (3H, s, H-24),0.863 (3H, s, H-23), 0.884 (3H, s, H-28), 0.901 (3H, s, H-
25), 0.928 (3H, s, H-27), 0.941 (3H, s, H-26), 0.954 (3H, d, J= 2.8 Hz, H-29),  3.141 (1H, m, H-3), 4.54 (2H, dd, J= 
2, 4.8 Hz, H-30). 13CNMR (CD3OD, 400  MHz): δ 14.77 (C-27),15.39 (C-26), 15.90  (C-25), 16.28 (C-24), 18.31 (C-
6), 19.49 (C-28), 21.46 (C-11), 25.50 (C-29), 25.63 (C-21), 26.19 (C-12), 26.66 (C-15), 27.41  (C-2), 27.99 (C-23), 
33.35 (C-7), 34.07  (C-17), 36.72 (C-10), 37.14 (C-4), 38.31 (C-16), 38.59 (C-1) 39.18 (C-13), 39.38 (C-19), 41.54 
(C-8), 42.19 (C-14), 48.6 (C-18), 50.50 (C-9), 55.37 (C-5), 79.01 (C-3), 107.15 (C-30), 154.63 (C-20).   
 
Lupeol (2).  
 1H NMR (CD3OD, 400 MHz):  δ  0.792  (3H, s, H-23), 0.816 (3H, s, H-24),  0.876 (3H, s, H-25), 0.956 (3H, s, H-
26), 0.995 (3H, s, H-27), 1.068 (3H, s, H-28), 1.7 (3H, s, H-30), 3.228 (1H, dd, J= 4.8, 11.2 Hz,  H-3), 4.634 (2H, dd, 
J= 2, 4.8 Hz, H-29).  13CNMR (CD3OD, 400 MHz): δ 14.77 (C-27), 15.38 (C-24),15.89 (C-26), 16.28 (C-25), 18.30  
(C-28), 18.93 (C-6), 19.49 (C-30), 21.45 (C-11),  25.50 (C-12), 26.66 (C-15), 27.41 (C-2), 27.98  (C-23), 29.70 (C-
21), 34.07 (C-7), 35.05 (C-16),  37.14 (C-10), 38.31 (C-13), 38.77 (C-1), 38.88 (C-4),39.18 (C-22), 39.38 (C-8), 42.19 
(C-14), 42.73 (C-17), 47.64 (C-19), 48.66 (C-18), 50.50  (C-9), 55.36 (C-5), 79.03 (C-3), 107.14 (C-29), 154.66 (C-
20).                   
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Figure 1. Structures of Terpene compounds 1 and  2 isolated from the root extract of Cynara scolymus 

 
 From the roots of Cynara scolymus  two terpenes were isolated and identified as  Taraxasterol (1) and  Lupeol(2),  
base on the spectroscopic spectra ( 1H NMR, 13C NMR) compared to the known standard compounds with reported 
in the literature. To our best of knowledge, this is the first report on the isolation and structural elucidation of these 
compounds from the roots of Cynara scolymus. As shown in the literature, anti-inflammatory, antimicrobial and 
antihyperlipidemic activities effect of Taraxasterol and Lupeol has been reported on various cancer cells.        
 In conclusion, the results of this paper show that the main terpenes of the root Cynara scolymus are biologically 
and pharmacologically active Taraxasterol and Lupeol . The results indicated that there has not found any diterpene 
as the main compound in the root of Cynara scolymus. 
 

Table 1. Chloroform extraction fraction from root of Cynara scolymus 
 

 Solvent Fraction Fraction weight (mg) 

Ethyl acetate : Hexane 
           1 : 9 

A1 – A2 – A3 360-110-250 

Ethyl acetate : Hexane  
           2 : 8  

B1 – B2 – B3 70-294-189 

Ethyl acetate : Hexane 
           3 : 7     

C 122 

Ethyl acetate : Hexane 
           4 : 6   

D 103 

Ethyl acetate : Hexane 
           5 : 5 

E 46 

Ethyl acetate : Hexane 
           6 : 4  

F 33 

Ethyl acetate : Hexane 
           7 : 3 

G 94 

Ethyl acetate : Hexane 
           8 : 2 

H 38 

 
 

REFERENCES 
 
Angelini LG, Ceccarini L, Nassi N and Bonari E. 2009. Comparison of Arundo donax L and Miscanthus x giganteus in a long-term field experiment 

in Central Italy: Analysis of productive characteristics and energy balance. Biomass Bioenerg 33: 635- 643 
Ciancolini A, Rey A, Pagnotta MA and Crino P. 2012. Characterization of Italian spring globe artichoke germplasm: morphological   and molecular 

profiles. Euphytica, 186:433–443. 
http://faostat.fao.org, 2009. 
Geetha T and Varalakshmi P. 2001. Anti-inflam  matory activity of lupeol and lupeollinoleate  in rat, Journal of Ethno pharmacology, 76 (1): 77–

80. 
Gominho  J, Fernandez  J and Pereira H. 2001. Cynara cardunculus L.  a new fibre crop for pulp and paper production, Industrial Crops and 

Products 13: 1–10 
Gonella M. 2003. Plant Sterols and Stanols: An Additional Therapy for Cholesterol Management, Nutrition Bytes, 9(1):18-25. 
Ierna  A and Mauromicale G. 2010. Cynara cardunculus L. genotypes as a crop for energy purposes in a Mediterranean environment. Biomass 

and Bioenergy. 34 (5):754-760. 
Jimenez-Escrig A, Dragsted  LO, Danesh var  B, Pulido R and Saura-Calixto F. 2003. In vitro antioxidant activities of edile artichoke  (Cynara  

scolymus L ) and effect on  biomarkers of antioxidants in rats. Journal   of Agricultural and Food Chemistry. 51:5540–5545.                                                
Mencarelli F, Massantini  R and Casella M. 1993. The influence of chemicals, stem length and plastic films on quality of artichoke buds.  J.  Hortic 

, Sci 68:597–603. 
Morzadec JM and Hourmant A. 1997. Short communication In vitro rooting improvement of globe artichoke (CV. Camus de Bretagne) by GA.  

Scientia Horticulturae 72: 59-62. 

http://faostat.fao.org/


Intl J Farm & Alli Sci. Vol., 3 (10): 1065-1068, 2014 

 

1068 
 
 

Ovesná Z, Vachálková A and Horváthová K. 2004.  Taraxasterol and beta-sitosterol: new naturally compounds with chemoprotective/chemo   
preventive effects, Neoplsma. 51 (6), 407-14.                    

Raccuia SA and Melilli MG. 2004.  Cynara cardunculus L., a potential source of inulin in the Mediterranean environment: screening of genetic 
variability.  Australian Journal of Agricultural Research. 55(6) 693–698       

Schütz K, Persike M, Carle R and Schieber A. 2006.  Characterization and quantification of  anthocyanins in selected artichoke (Cynara  scolymus 
L.). Anal Bioanal Che. 384: 1511 –1517. 

 
 
 
 

http://www.ncbi.nlm.nih.gov/pubmed?term=Ovesn%C3%A1%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=15640948
http://www.ncbi.nlm.nih.gov/pubmed?term=Vach%C3%A1lkov%C3%A1%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15640948
http://www.ncbi.nlm.nih.gov/pubmed?term=Horv%C3%A1thov%C3%A1%20K%5BAuthor%5D&cauthor=true&cauthor_uid=15640948

