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ARTICLE INFO                                         ABSTRACT 
 

 
 

 

The first biological study of Cardopatium corymbosum L. consists of analyzing qualitatively and 
quantitatively the methanolic, dichloromethanic, and etheropetrolic extracts from aerial part and 
investigating the antibacterial and haemostatic activities. The qualitative analyses of these extracts by 
thin layer chromatography (TLC) reveal the probable presence of quercetin and 4- hydroxybenzoic 
acid in the methanolic extract. The quantitative estimation of total polyphenols (by Folin-Ciocalteu’s 
method), the flavonoids (by AlCl3 method), and condensed tannins (by vanillin method) has shown the 
richness of these extracts. The extracts are also subjected to a sifting for their possible antibacterial 
activity in vitro against eight species of bacteria by employing Agar-gel diffusion method. Each one is 
reacted positively on one of the bacterial strains tested at least. The evaluation of haemostatic activity 
(by the method of recalcification of plasma) showed a diminution of coagulation tense.  
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INTRODUCTION 
 
Traditionally, medicinal plants have been used to treat all kinds 
of human diseases (Bauer et al., 2003). There is an urgent need 
to discover new antimicrobial compounds with novel 
mechanisms of action due to an alarming increase in the 
incidence of new and re-emerging infectious diseases and 
development of resistance to the antibiotics in current clinical 
use (Dimayuga, 1991).  The screening of plant extracts is of 
great interest to scientists in the search for new drugs for 
greater effective treatment of several maladies (Diallo et al., 
1999). The main sources of bioactivity in medicinal plants are 
the plant secondary metabolites they produce (Erdogrul, 2002). 
The Asteraceae is the second largest family in the 
Magnoliophyta Division with around 1100 genera and over 
20000 recognized species (Cabrera, 1978). One of the members 
of the Asteraceae family is Cardopatium corymbosum L. 
(Barres et al., 2013) (known as Carthamus corymbosus) 
(Quezel, 1963).  
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It is largely known in Cyprus as antiseptic (Pieroni et al., 2006; 
Lardos, 2006) and for the treatment of digestive diseases 
(Gonzalez-Tejero et al., 2008). The goal of this study is to 
evaluate the antibacterial activity by diffusion in gelose 
medium method and the haemostatic activity by the method of 
recalcification of plasma. 
 

MATERIALS AND METHODS 
 
Plant material and extracts preparation 
 
Aerial parts of Cardopatium corymbosum were freshly 
collected in summer season from Bouhmama, Khenchela, 
Algeria in May 2012. The taxonomic identification of the plant 
was confirmed by Pr. Oudjhih B., institute of Agronomy, 
University of Batna. The plant was dried in the shade under 
ambient temperature until total dehydratation. Dried aerial 
parts were blended and stored in the dark at a dry place. 200 g 
of powder was extracted with 2 L of petroleum ether, then the 
marc was extracted with 2 L of dichloromethane and finally 
with 2 L of methanol.  
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The extracts were recuperated by evaporating the solvent under 
controlled temperature (35º, 40º, and 45°C respectively)( Biallo 
et al., 2004). 

 
Preliminary phytochemical analysis 

 
The different extracts were then subjected to preliminary 
phytochemical analysis to assess the presence of various 
phytoconstituents. 
 
Determination of total phenolic compounds, total 
flavonoids, and tannins 

 
Determination of total phenolic compounds  

 
Content of polyphenols in the extracts is estimated and carried 
out according to the process described by Singleton and al 
(12). The phenolic contents were given with the method of 
Folin-Ciocalteu. To 0.2 ml of each extract (prepared in 
methanol at a known concentration) is added 0.8 ml of Na2CO3 
solution (75 mg/ml), after agitation, 1 ml of Folin-Ciocalteu 
solution (diluted ten times in distillated water) is inserted. The 
mixture was incubated at ambient temperature during 2 hours. 
Lastly, absorbance was measured with the spectrophotometer 
assistance at 765 nm. The concentration of total polyphenols in 
our extracts was calculated starting from a linear calibration 
curve (y=ax+b) established with precise concentrations of 
gallic acid (0-200 µg/ml) like standard of reference, under the 
same conditions as the sample. The total phenolic contents 
were expressed in mg EAG/g of sample. 

 
Determination of total flavonoids 
 
The flavonoids were estimated by using the method of Yi and 
al. (2007). 1ml of methanolic solution of AlCl3 of 2 % was 
added to 1 ml of the extract. After 10 min of incubation at 
ambient temperature, the absorbance is measured at 430 nm. 
Content of flavonoids is expressed by milligram of equivalent 
of quercetin per gram of extract (mg EqQ/g of extract) starting 
from a calibration curve established by quercetin (0-40 µg/ml). 
 
Determination of condensed tannins 
 
The proportioning of condensed tannins in the extract is carried 
out according to the method of Hagerman (Hagerman, 2002) 
with some changes. The principle of this proportioning is based 
on the reaction of the vanillin with the free flavan-3-ols and the 
terminals unities of pro-anthocyanidins to form a red 
chromophoric complex which is detected at 500 nm. 
 

Operatory mode 

 
 Two (02) chains of tubes are prepared. 
 One (01) ml of extract is introduced in one tube of each of 

the tow chains. 
 Five (05) ml of analysis reactif (vanillin 2 % - HCl 8 % in 

methanol V/V)is added to the tubes of the first chain.  
 Five (05) ml of HCl 4 % is added to the tubes of the second 

chain. 
 The tubes are incubated at 30 °C during 20 minutes. 
 The absorbance of tubes of the second chain is subtracted 

from the one of the first chain because the blanc can be 

considerable for the tissues which contain an important 
quantity of pigments. The obtained values are used to 
deduce the concentration in condensed tannins. Content of 
condensed tannins is expressed by milligram of equivalent 
of catechin per gram of extract (mg EqC/g of extract) 
starting from a calibration curve established by catechin (0 - 
400 µg/ml). 

 

Qualitative analysis 
 
Characterization by thin layer chromatography (TLC) 
 
The analysis were effected in normal phase, with silica plaque 
(Silicagel 60A, of 0.25 mm of thickness) putted on nylon paper 
which constitute the stationary phase. 10 µl of the extract (40 
mg/ml) and the standards (2 mg/ml) were put on the plaque. 
The mobile phase was constituted from Chloroform-Ethyl 
acetate- Formic acid (60:35:5 V/V/V) for the methanolic 
extract and Petroleum ether- Ethyl acetate (80: 20 V/V) for 
dichloromethanic and etheropetrolic extracts.   

 
After development, the TLC plaque were dried and observed 
under UV at 254 nm and 365 nm, sprayed by sulfuric vanillin 
mixture (Godin reactive), then dried at 60ºC during 5 minutes 
to reveal the spots stem from separation. 

 
Biological activities tests 
 
Antibacterial activity 
 
Germs tested to detect the antibacterial activity of the extract 
were three strains of reference: Staphylococcus aureus ATCC 
25923, Escherichia coli ATCC 25922, Pseudomonas 
aeruginosa ATCC 27853 and five clinical strains: S. 
epidermidis, S. sp., Enterobacter sp., Proteus vulgaris, 
Klebsiella pneumonia. There were all provided by the 
laboratory of Bacteriology from the University Hospital Center 
of BATNA. 

 
Method of diffusion in medium gelose 

 
Sterile filter paper discs of 6 mm of diameter, impregnated into 
10 µl of extract (15), were placed on the surface of the 
inoculated agar plates. The extract was taken with dimethyl 
sulfoxide (DMSO). The antibacterial screening was carried out 
with different concentrations (1 g/ml, 500 mg/ml, 250 mg/ml, 
125 mg/ml, and 62.5 mg/ml) except etheropetrolic extract with 
concentrations of 500 mg/ml, 250 mg/ml, and 125 mg/ml. 
Controls soaked in DMSO were only performed. Petri dishes 
were incubated for 24 h at 37ºC. Antibacterial activity was 
determined by measuring the diameter of the inhibition’s zone.     
 
Haemostatic activity test 
 

This test is more sensible than the entire blood one. The 
principle of this test consist to measure the coagulation tense of 
decalcified plasma after recalcification (Borel et al., 2004). The 
methanolic extract has been prepared with distillated water to 
obtain different dilutions (40, 20, and 10 mg/ml). The blood 
samples were collected on citrate of sodium from healthy 
subjects, the plasma is obtained by centrifugation at 3600 rpm 
during 10 mn. 
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Study protocol 
 

 Distribution of methanolic extract solutions at a rate of 
50, 100, 200 µl in hemolytic tube for each dose. 

 An empty tube has been used as witness. 
 The tubes were placed in water-bath at 37ºC 
 Insert in each tube (hemolytic tube and empty tube) 0.2 

ml of plasma and 0.2 ml of chloride of calcium (0.025 
M), triggering in the same time of stopwatch. 

 Slope each tube at an angle of 45º until the observation 
of blood clot, note the coagulation tense in the two tube 
of each dose. 

 

Statistical study 
 

The analysis of variance has been realized by Graph Pad Prism 
V 5.00. The correlation tests were carried out to determine the 
relation between the content of phenolic compounds of the 
extracts and the studied activities. They are considered 
significant at P≤ 0.05.  
 

RESULTS AND DISCUSSION 
 

Yield of extraction 
 
The extraction method allow to obtain three crude extracts: 
petroleum ether extract (EEP), dichloromethane extract 
(EDCM), methanolic extract (EMeOH). The yields of 
extraction are mentioned in the table bellow (Table 1).  
 

Table 1. Aspect, color, and yield of extracts  
of Cardopatium corymbosum L 

 
Extract Aspect Color Yield (%) 

EEP Oiled paste Green  1.350 
EDCM Sticky paste Black  0.795 
EMeOH Doughy   Brown  2.150 

 
The calculation of yields compared with whole weight of the 
used powder showed that the plant give weights higher than 1g/ 
100g of powder plant of methanolic and etheropetrolic extracts, 
while the weight is lower than 1 g/100g of powder for 
dichloromethane extract. 
 

Preliminary phytochemical analysis 
      
Total phenolic compounds, flavonoids, and condensed 
tannins 
 

Table 2. Total phenolic compounds, flavonoids, and condensed 
tannins in various extracts of Cardopatium corymbosum L 

 
extract Polyphenols (a) Flavonoids (b) Condensed tannins (c) 

EEP 3.562±0.479 0.657±0.44 0.005±0 
EDCM 7.277±1.166 3.905±1.52 0.011±0.001 
EMeOH 7.754±0.235 2.379±0.60 0.010±0.003 

(a): milligram equivalent of gallic acid per gram of extract. 
(b): milligram equivalent of quercetin per gram of extract. 
(c): milligram equivalent of catechine per gram of extract. 
 

Table 2 total phenolic compounds, flavonoids, and condensed 
tannins in various extracts of Cardopatium corymbosum L. 
Several factors can influence the content of phenolic 
compounds, recent studies showed that geographical and 
climatic factors, temperature, fertility (Kim et al., 2004 ; 
Wojdylo et al., 2007) salinity, drought (Falleh et al., 2008), 
genetic factors, but also the degree of maturation of the plant 

and storage period have a strong influence on the polyphenols 
content.  
The concentration of flavonoids in the plant’s extracts is 
differed according to the extraction method (Wojdylo et al., 
2007) and to the polarity of solvents used in the preparation of 
the extracts.   
 
Characterization by thin layer chromatography (TLC) 
 
The use of TLC reveals the richness of various extracts of 
Cardopatium corymbosum where we identify the presence of 
14 marks for EEP, 13 marks for EDCM, and 14 marks for 
EMeOH. Petroleum ether and dichloromethane solvents are 
generally used to skim the drug. With the naked eye, spots with 
Rf equal 0.09, 0.25, 0.94, 0.07, and 0.94 appear green which 
signify that are typically chlorophylls. Rutin did not migrate in 
the used solvents system. By the calculation of Rf of EMeOH 
and in comparison with standards Rf, we identify the presence 
of:  

 4-hydroxybenzoic acid; 
 Quercetin. 

 

The difference of color between spots stem from the separation 
of extracts and corresponding standards due to the effect of 
mixture because a pure component has a different comportment 
in comparison with the same component in the extract.  
 

Biological activities 
 

Antibacterial activity 
 

The results of antibacterial activity of aerial part of C. 
corymbosum are positive (Table V, VI, and VII). All the 
extracts of C. corymbosum are revealed actives with different 
degrees. For the methanolic extract, Proteus vulgaris is the 
most sensible one with 11.77 mm just as EDCM with 13.25 
mm. The content of total polyphenols has been show a very 
significant correlation with the antibacterial activity of 
Staphylococcus sp. with R2=0.94 and P=0.002 (fig. 1). Fig.1: 
correlation between total polyphenols of dichloromethanic 
extract and S. sp. It appears that Staphylococcus sp. Gram + is 
the most likely bacterium by comparison with the other Gram 
strains, this can be allotted to the difference of the structure 
between the bacteria Gram + and the bacteria Gram – (Koné et 
al., 2004; Turkmen et al., 2007 ; Shan et al., 2007; Hayouni et 
al., 2007). This antibacterial activity can be due to the 
synergistic action of polyphenols (Essawi, 2000). They 
revealed that certain chemical components like tannins and 
flavonoids are used as defense’s mechanisms of many micro-
organisms and the antibacterial activity of flavonoids is 
probably done to their capacity to be complexed with 
extracellular proteins of the bacterial cellular wall (Doss et al., 
2011). It appears also that the method used to evaluate the 
antibacterial activity has a great influence (Natarajan et al., 
2005; Fazeli et al., 2007).  
 

Haemostatic activity 
 

The haemostatic activity of the methanolic extract is evaluated 
with recalcification plasma test according to the method 
described by Borel et al.  (1984). The average percentages of 
diminution of coagulation tense of methanolic extract for 
growing concentrations: 10, 20, and 40 mg/ml are respectively 
18.35, 27.07, and 28.64 % which mean that the diminution of 
coagulation tense is dose dependent.  
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Table 3. Results of separation of EEP and EDCM by TLC 

 
Extract N°spot Rf Observation at 254 nm Observation at 365 nm Godin 

 
 
 
 
 
 
EEP 

EP1 

EP2 

EP3 
EP4 
EP5 
EP6 

EP7 

EP8 

EP9 

EP10 

EP11 

EP12 

EP13 

EP14 

0.07 
0.19 
0.25 
0.34 
0.42 
0.46 
0.53 
0.59 
0.69 
0.74 
0.82 
0.88 
0.94 
0.98 

Visible 
- 
Visible 
- 
Visible 
Visible 
Visible 
- 
Visible 
Visible 
Visible 
Visible 
Visible 
Visible 

Visible 
Visible 
Visible 
Visible 
Visible 
Visible 
Visible 
- 
- 
- 
- 
- 
- 
- 

Green  
Grey 
Violet 
Brown  
Blue 
Pinky  
Blue 
Brown  
Violet 
Green  
Violet 
Green  
Green  
Green  

 
 
 
 
 
 
EDCM 

DCM1 

DCM2 

DCM3 
DCM4 

DCM5 

DCM6 

DCM7 

DCM8 

DCM9 

DCM10 

DCM11 

DCM12 

DCM13 

0.09 
0.14 
0.25 
0.36 
0.43 
0.54 
0.60 
0.69 
0.75 
0.82 
0.89 
0.94 
0.98 

Visible 
- 
- 
- 
Visible 
Visible 
Visible 
Visible 
- 
- 
- 
- 
Visible 

Visible 
Visible 
Visible 
Visible 
Visible 
Visible 
Visible 
Visible 
- 
- 
- 
- 
- 

Green  
Green  
Green  
Brown  
Blue 
Blue 
Brown  
Violet 
Green  
Violet 
Green  
Green  
Green  

 
standards Rf Observation at 254 nm Observation at 365 nm Godin 

Rutine 
Acide gallique 
Acide trancinnamique 
A.hydroxybenzoique 
A.tannique 
Quercétine 
 

- 
0.15 
0.78 
 
0.60 
0.21 
0.50 

- 
Violet  
Violet  
 
Violet  
Violet  
Orange  

- 
- 
- 
- 
 
Violet 
Brown   

- 
Reddish 
- 
- 
 
- 
Orange   

 
Table 4. Results of separation of EMeOH with TLC 

 
Extract N°spot Rf Observation at 254 nm Observation at 365 nm Godin 

 
 
 
 
 
 
EMeOH 

MeOH1 
MeOH2 

MeOH3 

MeOH4 

MeOH5 

MeOH6 

MeOH7 

MeOH8 

MeOH9 

MeOH10 

MeOH11 

MeOH12 

MeOH13 

MeOH14 

0.06 
0.10 
0.18 
0.26 
0.30 
0.42 
0.50 
0.56 
0.60 
0.77 
0.82 
0.87 
0.91 
0.95 

Visible 
- 
Visible 
- 
- 
- 
- 
Visible 
- 
- 
- 
- 
- 
Visible  

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Green 
Brown  
Violet 
Violet  
Yellow    
Violet  
Brown   
Reddish  
Green   
Violet 
Violet  
Violet 
Violet 
Green   

 
Table 5. Diameter of inhibition zone obtained with EEP. 

 
 500 mg/ml 250 mg/ml 125 mg/ml 

Staphylococcus spp. 9.59±1.70 9.38±1.72 7.83±1.32 
Staphylococcus épidermidis - - - 
Staphylococcus aureus 8.88±0.86 8.83±0.51 8.17±0.94 
Klebsiella pneumonia - - - 
Escherichia coli 8.28±0.35 8.06±0.21 - 
Proteus vulgaris - - - 
Pseudomonas aerugenosa - - - 
Entérobacter sp. - - - 

a : chromatogram photograph under UV at 254 nm. 
b : chromatogram photograph under UV à 365 nm. 
c : chromatogram photograph after revelation with Godin reactive. 
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Fig. 1. chromatograms of EEP and EDCM extracts 
 

 
 

Fig.  2. Chromatograms EMeOH extract 
 

Table 6. Diameter of inhibition zone obtained with EDCM. 
 

 1 g/ml 500 mg/ml 250 mg/ml 125 mg/ml 62.5 mg/ml 

Staphylococcus sp. 8.41±0.38 7.50±0.38 7.41±0.26 7.30±0.42 7.03±0.21 
Staphylococcus 
épidermidis 

 
- 

 
- 

 
- 

 
- 

 
- 

Staphylococcus aureus 9.07±0.09 - - - - 
Klebsiella pneumonia - - - - - 
Escherichia coli 8.62±0.21 - - - - 
Proteus vulgaris 13.25±1.13 7.54±0.24 6.90±0.10 - - 
Pseudomonas eruginosa - - - - - 
Entérobacter sp. - - - - - 

 
Table 7. Diameter of inhibition zone obtained with EMeOH. 

 
 1 g/ml 500 mg/ml 250 mg/ml 125 mg/ml 62.5 mg/ml 

Staphylococcus sp. 8.04±0.66 7.71±1.13 7.53±0.40 7.52±0.86 7.33±0.36 
Staphylococcus épidermidis - - - - - 
Staphylococcus aureus - - - - - 
Klebsiella pneumonia 7.09±0.07 - - - - 
Escherichia coli - - - - - 
Proteus vulgaris 11.77±0.14 10.04±0.05 - - - 
Pseudomonas aeruginosa - - - - - 
Entérobacter sp. - - - - - 
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Fig.1. correlation between total polyphenols of  
dichloromethanic extract and S. sp 

 
Table 8. Average Percentages of diminution of coagulation tense 

 
Concentration de l’extrait(en mg/ml) Pourcentages moyens (%) 

10 18.35±0.19 
20 27.07±0.10 
40 28.64±0.15 

  
These results appear logic because the methanolic extract 
contains tannins which are known by their coagulant effect 
(Daas Amiour, 2009; Özacar, 2002).  According to El-
kalamouni (El kalamouni, 2010), the haemostatic activity of 
the Asteraceae family is largely known such as the use of 
Achillea mellifolium in the treatment of hemorrhoids. 
 
Conclusion 
 
The thin layer chromatography allows revealing the presence 
of many chemical compounds such as the possible presence of 
4-hydroxybenzoic acid and quercetin in methanolic extract. 
The quantitative estimation of total polyphenols by Folin 
Ciocalteu’s method showed that the polar extract content the 
highest value with 7.75±0.23 mg EqAG/g of extract, when the 
quantification of flavonoids by trichlorure of aluminum method 
and condensed tannins with vanillin method showed that the 
EDCM content the highest values with 3.90±1.52 mg EqQ/g of 
extract and 0.011 mg EqC/g of extract respectively. The 
evaluation of antibacterial activity showed that all the extracts 
react positively on one of the bacterial strains tested at least 
where Proteus vulgaris was the most sensible bacterium with 
13.25 mm. The haemostatic activity tested with plasma’s re-
calcification method with the methanolic extract showed a 
diminution in coagulation tense which signify the presence of 
an haemostatic activity.    
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