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Abstracts 
The leaves of globe artichoke, Cynara scolymus Family Asteraceae/ compositea have long – 

used in traditional medicine and now included in British and European Pharmacopeia, the British 

Harbal Pharmacopeia and complete German Commission E monographs.The plant originally comes 

from Mediterranean region and North Africa and cultivated around the world. The flowers are used 

worldwide for nutrition purposes and the leaves for medical purposes including hepatic affections. The 

plant wildly distributed in Iraq in the watery lines and boundary of the field.The plant contains many 

phytochemicals such as the bitter phenolic acids whose choleretic and hypocholestremic as these 

compounds are antioxidant. Other materials to have other pharmacologic effect specially flavonoids. 

Thus this work deals with phenolic acids cholrogenic acid and cynarin.This work includes cold 

extraction evaporation by freeze drying and separation inusing column chromatography, TLC and 

finally in High pressure liqued chromatography (HPLC), the two important compound; chlorogenic 

acid and cynarin were separated and identified. 

Key words: Artichoke, Cynara scolymus, Poly phenolic acids, Chlorogenic acid, Cynarin. 

 

المستزرع في العراق. أيجاد وتشخيص  Cynara scolymusدراسة ميمياوية للنبات المسمى 

 المرمبات الحلقية الفنولية السينارين وحامض النلوروجنل
عبذ المطلب عبذ الغني ناصر*

،1
 

 انعقاقٛز ٔانُباحاث انطبٛت ، كهٛت بغذاد نهصٛذنت ، بغذاد ، انعزاق .*فزع 

 

 الخلاصة 
يسخعًهت يٍ  Asteraceae/ compositaeيٍ انعائهت/  Cynara scolymus كٙ انُباث انًسًٗأٔراق الأرظٙ شٕ

فٙ حٕض انبحز  ًُٕٚٔيذكٕرة فٙ انذسخٕر انبزٚطاَٙ ٔالأٔربٙ كذنك فٙ انًجًٕعت الأنًاَٛت. انُباث  حقهٛذ٘ ٔقج غٕٚم كعلاج

َٕرحّ كغذاء ٔأٔراقّ نلأغزاض انطبٛت ٔانخٙ حشًم أيزاض انًخٕسػ ٔشًال أفزٚقٛا ٔيُخشز فٙ جًٛع أَحاء انعانى حسخعًم الأبٛط 

انُباث ٚحخٕ٘ عهٗ فٙ اغزاف انحقٕل انشراعٛت ٔخاصت قزب يصادر انًٛاِ ٔالأياكٍ انزغبت فٙ انعزاق.ًٕ ُٔٚخشز انُباث ُٚ . ذانكب

انكٕنٛسخزٔل فٙ انذو ٔحًاٚت انكبذ كًٛٛأٚاث َباحٛت يُٓا يجًٕعت انحٕايط انفُٕٛنٛت انًزة ٔانخٙ نٓا خاصٛت علاج حخفٛط يسخٕٖ 

 Chlorogenicكذنك انًزكباث انفلافُٕدٚت ٔانخٙ نٓا خٕاص غبٛت نذا فأٌ ْذِ انٕرقت حبحث فٙ انًزكباث انحايعٛت انفُٕٛنٛت ٔخاصت 

acid  ٔكذنكCynarinأشخًم انعًم عهٗ الأسخخلاص انكحٕنٙ انًائٙ انبارد ٔحى أسانت انسٕائم بٕاسطت انـ. freeze dryer   ثى فصهج

حى انخأكذ يٍ ْذٍٚ انًزكبٍٛ بٕاسطت أجٓشة انعغػ ٔ قٛقتانطبقت انز انًٕاد بٕاسطت كزياحٕغزافٛا انعًٕد انسائم ٔفٙ كزٔياحٕغزافٛا

 ( ٔحى حشخٛصٓا فٙ انجٓاس.HPLCانعانٙ نهكزٔياحٕغزافٛا انسائهت )

 مض الحلقية الفينولية : سينارين وحامض النلوروجنل . ، سينارا سنوليمص،الحوات المفتاحية : أرتيشوك)أرضي شومي(النلما

 
Introduction 

The importance of the plant Cynara 

scolymus which is called artichoke or globe 

artichoke steamed from its used as edible 

material for nutrition and from its content of 

phenolic acid constituent in particular cynarin 

and chlorogenic acid
(1, 7, 10)

.The leaves of globe 

artichoke, Cynara scolymus L.Family 

Asteraceae / Compositae, have been long-used 

in traditional medicine and now included in 

British and European Pharmacopeia (BP / EP) 

, the British Harbal pharmacopeia ( BHP ) and 

the Complete German Commission E 

Monographs 
(1)

.The plant Cynara scolymus L. 

originally comes from Mediterranean region 

and north Africa and also cultivated around the 

world 
(2,3)

 .The flowers are used worldwide 

with nutrition purposes and the leaves with 

medical purposes , broadly used in 

Phytotherapy preparations with special 

indication in hepatic affections 
(3)

.The plant is 

widely distributed in Iraq and normally located 

and found in the outer lines of the fields, water 

lines and humid watery soil. The plant 

flourishes in winter and harvested in February 

and March.  
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In North of Iraq and Kurdistan the 

people are used to eat the carpel of blooms 
(2)

; 

because of its nutritional value.The leaves of 

C. scolymus are characterized by the 

composition and high content of bitter 

phenolic acid compounds whose choleretic, 

hypocholestremic and heptatoprotective 

activity attributed 
(4)

. At least to the antioxidant 

potential of artichoke extracts and of their 

phenolic compounds. Constituents which are 

around 2% such as: caffeic acid, chlorgenic 

acid and cynarin, flavenoids (0.1 – 1 %) and 

essential oil 
(4)

. Pharmacological studies 

demonstrated that the extracts of C. scolymus 

and active principle cynarin (1,3 di-caffeoyl 

quinic acid ( C25H24O11 ) posses choleretic and 

hypocholesterolemic activity 
(5)

 .The extract of 

the plant also protect hepatocytes treated with 

carbontetrachloride (CCl4) from hepatic 

cellular necrosis. This activity related to the 

power antioxidant effect of phenolic   acids 
(6)

.

 Recently pharmacological investigations and 

clinical reports published showed the efficacy 

and safety of artichoke extracts in treatment of 

hepatobiliary dysfunctions and abdominal 

pain
(7)

. 

Cynara scolymus leaves  
Cynara folium is the whole drug; 

consist of the dried or fresh basal leaves with 

coarsely toothed margin.The cut drug is 

composed of grayish green, tomintose and fleet 

like aggregate with pithy fragment of petioles 

and nervature as well as very long fine fibers. 

The lower leaf surface is densely pubescent, 

grayish and matted with pinnate venation. The 

upper leaf surface is glabrous and green 
(2)

. 

The plant thistle – like Cynara scolymus is 

perennial herb about 1.5 meter height; with 

pinnatified leaves 8 – 15 cm with wide flower 

head has obtuse – ovate fleshly involucres 

bracts 
(3)

; the pharmaceutical grad material 

consists exclusively of basal leaves, which up 

to 50 cm long and 25 cm wide; the deeply 

pinnotified leaf laminas is rarely entire 

margined but from flat, lance late segment 

with crossly serrate or finely toothed 

margin.The Iraqi plant has thrown margin. No 

regular cultivation was adopted in Iraq. 

 

The chemical constituents of 
leaves of Cynara scolymus 

The chemicals which from 

important constituent of C. scolymus include 

three classes. 
(8,9,10)

: 

1. Phenolic acids which include a 

combinations of caffeic acid and quinic 

acid. C. scolymus have the two important 

anti oxidant cynarin and chlorogenic acid, 

by the combination of 1, 3 – 0 – quinic 

acid with two molecules of caffeic acid to 

from 1, 3 - di – 0 caffeoyl quinic acid 

(cynarin) and 5 – 0 – caffeoyl quinic acid 

(chrogenic acide). 
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2. The flavenoids particularly glycoside of 

luteolin including luteoline-7- glycoside ( 

cynaroside ) and luteoline-7- rutinoside ( 

sculomoside). 

 

 

 

 

Cynaroside – luteolin-7- glylosyl 

Scolomoside – luteolin-7- rutinosyl 
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3. Sesequiterpens; cynaropicrin and 

grosheimin lactons
(13,14)

.  . 

 

 

 

 

 

 

Cynaropicrin 

 

 

 

 

 

 

    

  Grosheimin 

Other chemicals like sesequiterpin B- selinene 

and caryphyllene also present 
(2)

. 

The plant was registered by Counsel 

of Europe as a natural source of food flavoring 

(category N2). In USA the leaves used in 

beverage only with a maximum concentration 

(16 part per million).The German commission 

E recommended an average daily dose of 6 G. 

or equivalent dose of the extract for the 

treatment of dyspeptic problems.Because the 

plant available in Iraq as a weed and some has 

been cultivated and because the importance of 

such plant which extend worldwide; there for it 

was important to study such plant for its 

phenolic acid content and flavenoids as an 

important approach to use the plant 

medicinally in the health care and as a 

medicine, starting to study the phenolic acid 

content cynarin and chloragaic acid first. 
 

Materials and Methods  
250 Grams of dry basal leaves of 

Cynara scolymus were collected from 

Botanical Garden of Pharmacy College, 

University of Baghdad and authenticated; were 

dried under shade and powdered; the dry 

powder was macerated with 1 Liter of 80% 

methanol/ water for three days with occasional 

shaking. The methanolic extract was filtered 

and kept in the refrigerator the marc was 

macerated with another two 500 ml volumes of 

80% methanol/ water each for two days, the 

filtrates were collected and mixed together 

with the first filtrate and evaporated under 

vacuum at 40⁰C in rotary evaporator (Stuart 

Rotatory Evaporator; UK) to remove the 

methanol; the left collected water extract 

which was about 400 ml were separated into 

two parts, the first one (about 200 ml) shacked 

with three successive portion of 100 ml n- 

butanol and the other shacked with three 

successive portion of 100 ml ethyl acetate the 

two portions were subjected to lyophilizati 

using Virtis lyophilized  USA 4.28 G. obtained 

from n- butanol portion and 2.74 G. obtained 

from ethylacetate portion dried and kept in 

refrigerator
(9)

. The same procedure was applied 

to 250 Gm.of basal leaves of Cynara scolymus 

which was obtained from controlled cultivated 

field in Greaat district by Ministry of 

Agriculture.The quantities of the lyophilized n- 

butanol and ethylacetate extracts were 7.78G. 

and 5.88 respectively. 
(10)

. Samples from two 

plant extracts were chromatographed and 

matched with standard cynarin obtained from 

china (Changdu Biopurify; China) using three 

mobile phases as fallow: 

S1= Water: methanol: acetic acid (78.5: 20: 2.5 

ml) 

S2= n- hexan: aceton: chloroform: methanol 

(25: 25: 25: 25 ml) 

S3= ethyl acetate: Formic acid: water (80: 10: 

10 ml) 

 The separated spots were detected on 

the chromatogram by using ultraviolet light at 

(254 – 366 nm); then sprayed by sulpheric acid 

and heating the plat to 110⁰C for five 

minutes.The Rf values were calculated and the 

results were shown in table 1 and 2.To separate 

the phenolic acid in Cynara scolymus column 

chromatography was used and gradient elution 

technique was applied, using two organic 

solvents ethyl acetate: methanol 100: 0; 80: 20; 

60: 40; 40: 60; 20: 80; 0: 100 twelve fractions 

of 50ml were collected, using TLC to group 

the fraction; fraction 1; 2; 3; 4 and 5 show one 

compound, its Rf value was 0.75 so they are 

collected together and called F1.Fractions 6, 7, 

8, and 9 showed nearly three spots having Rf 

values 0.28, 0.29 and 0.3 respectively which 

were grouped together as F2 . Fraction 10, 11 

and 12 showed only two spots. High pressure 

liquid chromatography (HPLC) was used 

under the fallowing conditions 
(11)

:- 

The instrument name: KNAUR (Advance 

Scientific Instrument Germany). 

The column used: Hyperclone ODS5 us; 

C18 V- 250 X4.6 mm. 

Program used: Chromoget. 

The loop capacity: 20 ml injection value. 
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Detector: Varian detector of variable 

Ultraviolet light. 

The HPLC Chromatographic conditions 

applied. 

The flow rate of the mobile phase 1.3 ml/ 

minute. 

The mobile phase was: water: methanol: 

acetic acid (78.5: 20: 2.5 V/V). 

The detection: UV at 316nm 

Injection volume: 20 µℓ of sample, filtered 

by Millipore filter. 

The results obtained shown in Table 3; 4 

and 5: 

Table -3- shows the retention time of Cynara 

scolymus standard. 

Table -4- shows the separated components of n 

– Butanol layer fractions 

Table -5- shows Comparison of retention times 

of standard phenolic acids and plant phenolic 

acid.  

 Using the same conditions the 

fraction of the n- butanol extract and the 

retention times of F2-6; F2-7; F2-8; F2-9 was 

recorded in Table 4 and 5. 

 

Results and Discussion 
Experimental studies in vitro and in 

vivo support some of the reputed use of 

Artichoke. Traditionally the choleretic and 

cholesterol lowering activity of globe artichoke 

have been attributed to cynarin and 

chlorogenic acid present in the leaves and 

carpel of the plant
(2,7,10)

.Clinical trials 

investigating the use of globe artichoke 

powder and cynarin in treatment of 

hyperlipidaemia generally reports positive 

results; the benefits of such heptoprotective 

and heptoregenarating activity have been 

documented to cynarin in vitro and in animals. 

The flavonoid content of the plant have 

antioxidant activity and it was up- regulate 

endothelial type Nitric- oxy synthese gene 

expressions in human endothelial cells. N. 

oxide (NO) produced by endothelial nitric 

oxide synthese (eNOS) represent and 

antithrombotic and anti- atheroseclorotic 

principle in vasculature which lead to provide 

protection against cardiovascular diseases 
(20)

.The results obtained from the extract of the 

two organic solvent n- butanol and ethyl 

acetate support of the separation the two most 

important compounds the phenolic acid and 

the flavonoid the difference in polarity of the 

two compounds lead to phenolic acid prefer 

the n- butanol and the flavonoids prefer the 

ethyl acetate portion. Another attempt to 

separate the more polar compound by shaking 

the two organic solvent extract with water but 

the results obtained (Table 1 and 2) showed 

similar components together and worked as n- 

butanol extract and ethyl acetate extract. It is 

obvious that the plant with controlled 

cultivation which include using fertilizers and 

herbicides will give more extractable materials 

and this need more investigation to evaluate 

the two important compounds phenolic acid 

and flavonoids with other components
(13)

.TLC 

and HPLC result confirm the presence of the 

two phenolic acid compounds cynarin and 

chlorogenic acid
(11,12, 15, 16, 17, 18, 19)

; Table 1, 2, 

3, 4 and 5 and Figers 1, 2, 3 for the standard 

cynaria and chlorogenic acid and their 

combination, Figure (4) for fraction (1) of 

butanol extract  Figure (5) for fraction (6) of 

butanol which shows clearly the two phenolic 

acid compound plus other compound including 

other chemicals. Figs 6, 7, 8, show some 

phenolic acids and other compounds which 

needs more investigation in future.Tables 3, 4, 

5 shows the retention time of the standard two 

phenolic acids and the retention time of 

butanol extract Table (4) and the standard 

retention time
(21)

.In Table (4) many 

unidentified compounds are present which 

need further work to understand the complete 

photochemical found in the Iraqi plant. The 

lack of some instruments and standard will 

hinder the investigation of other appeared 

component of the chromatogram. 

 

Table 1: Results of TLC (Thin Layer Chromatography) for Artichoke leaves from the (Medicinal   

Garden of the College of Pharmacy/ University of Baghdad) 
 

Sample S1 S2 S3 

Ethyl acetate layer 

Rf 1= 0.85 

Rf 2= 0.69 

Rf 3= 0.36 

Rf 1= 0.79 

Rf 2= 0.62 
Rf 1= 0.81 

Aqueous layer of Ethyl acetate layer Rf =0.87 Rf = 0.79 Rf = 0.53 

Aqueous layer of Butanol layer Rf = 0.91 Rf = Nil 

Rf 1= 0.82 

Rf 2= 0.65 

Rf 3= 0.56 

Standard cynarin Rf = 0.83 Rf = 78 Rf 1= 0.85 

 Note: The results above calculated according to UV. & chemical identification using H2So4 in alcohol 

heating for 5 minutes in oven at 110⁰C.  
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Table 2: Results of TLC for Artichoke leaves from (Greaat controlled farm by Agriculture   

College of Baghdad University) 

Sample S1 S2 S3 

Ethyl acetate layer 

Rf 1= 0.86 

Rf 2= 0.71 

 

Rf 1= 0.8 

Rf 2= 0.78 

Rf 1= 0.86 

Rf 2= 0.68 

Rf 3= 0.55 

Aqueous layer of Ethyl acetate Rf 1= 0.84 
Rf 1= 0.81 

Rf 2= 0.79 

Rf 1=0.87 

Rf 2= 0.66 

Rf 3= 0.52 

Rf 4= 0.25 

Butanol layer 
Rf 1= 0.86 

Rf 2= 0.70 

Rf 1= 0.82 

Rf 2= 0.77 

Rf 1=0.86 

Rf 2= 0.75 

Rf 3= 0.58 

Rf 4= 0.49 

Rf 5= 0.26 

Aqueous layer of butanol 

Rf 1= 0.88 

Rf 2= 0.72 

Rf 3= 0.20 

Rf 1= 0.82 

Rf 2= 0.76 

Rf 1=0.86 

Rf 2= 0.75 

Rf 3= 0.68 

Rf 4= 0.60 

Rf 5= 0.50 

Rf 6= 0.25 

Standard cynarin Rf = 0.83 Rf = 0.78 Rf = 0.85 
 

Table 3: Standard of Cynaria scolymus phenolic compounds after separation in HPLC. 

Name of the standard 

 

Retention time 

(Minutes) 

Retention time 

(Minutes) 
Notes 

1,3- Dicaffeoyl- quinic acid (cynarin) 4.783 ── ── 

Caffeoyl quinic acid (chlorogenic acid) ── 5.467 ── 

Mixture of 1, 3 Dicaffeoyl quinic acid 

cynarin and caffoyol-quinic acid 

chlorogenic acid standard 

4.683 

Second reading 

4.467 

6.583 

Second reading 

6.067 

 

at the 

same date 
 

Table 4 : Butanol layer fractions and their content from phenolic acids, after separation in HPLC 
 

Fraction 
Peak 

number 

Retention time 

(minutes) 
Notes 

F2 (6) 1 

2 

3 

4 

5 

6 

1.650 

2.483 

3.983 

4.383 

5.050 

5.817 

Unknown-need more Investigation 

Unknown- 

Unknown- 

Cynarin- 

Unknown 

Chlorogenic acid 

F2 (7) 1 

2 

3 

4 

5 

6 

7 

1.683 

1.817 

2.517 

4.483 

5.150 

5.967 

7.900 

Unknown- 

Unknown- 

Unknown- 

Cynarin 

Unknown- 

Chlorogenic acid 

F2 (8) 1 

2 

3 

4 

5 

6 

1.650 

2.550 

2.867 

4.717 

6.550 

7.583 

Unknown 

Unknown 

Unknown 

Cynarin 

Chlorogenic acid 

Unknown 

F3 (9) 1 2.75 unknown 

F1: include fractions of the column 1, 2, 3, 4, 5. shows one peak at retention time 3:2 minutes which 

need further investigation in HPLC. Fig – 4 - 

  Fractions of the column 10, 11, 12 show negative results in HPLC. 
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Table 5: Comparison of retention times of standard phenolic acid with those of the plant  

              n- butanol extracts after separation in HPLC. 

Name 
Retention 

time 
Name 

Retention 

time 

Standard  ─── n- butanol extractFractions ─── 

1,3- Dicaffeoyl- quinic acid (Cynarin) 4.783 F2 (6) 4.383 

5-0-Caffeoyl- quinic acid (Chlorogenic acid) 5.467 ─── 5.817 

Cynarin ─── F2 (7) 4.483 

Chlorogenic acid ─── ─── 5.967 

Cynarin ─── F2 (8) 4.717 

Cholrogenic acid ─── ─── 6.550 

 

 

 

 

 

 

 

 

Figure 1 : HPLC analysis of Cynarin standard. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure2 : HPLC analysis of chlorogenic acid standard. 

 

 

 

 

 

 

 

 

 

 

Figure 3: HPLC analysis ofmixture of cynarin and chlorogenic acid standard. 
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Figure 4: HPLC analysis of F1 of butanol extract of Cynaria scolyus of Pharmacy College 

Baghdad University. Fraction of the column № 1,2,3,4,5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: HPLC analysis of F2 of butanol extract of Cynaria scolymus of Pharmacy College 

Baghdad University. Fraction of the column № 6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: HPLC analysis of F1: of butanol extract of Cynaria scolymus of Pharmacy College 

Baghdad University. Fraction of the column № 7. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: HPLC analysis of F2: of butanol extract of Cynaria scolymus of Pharmacy College 

Baghdad University. Fraction of the column № 8. 
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Figure 8:  HPLC analysis of F3 of butanol extract of Cynaria scolymus of Pharmacy College 

Baghdad University. Fraction of the column № 9. 
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