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      This study was conducted with the aim of extracting and purity flavonoids from local 
propolis available in Iraqi markets. Methanolic extract obtained by soxhlet methods with 
absolute methanol, the extract which confirms the presence of poly phenol and flavonoids. 
Purified flavonoids was obtained by gel filtration Colum(Sephadx LH-20) and 
examination of purity of flavonoids by spectral diagnostic using UV, Thin Layer 
Chromatography (TLC) and high performance liquid chromatography  (HPLC) which 
showed the presence of flavonoids. The free radical scavenging activity of propolis 
evaluated by 2,2-diphenyl-1-picrylhydrazyl(DPPH)assay the results revealed that 
activities of (BHT)synthetic antioxidant 87.38mg/ml and vitamin C 86.69mg/ml as free 
radical scavenging increased when is compared with pure flavonoids 69.01mg/ml and 
crude extract 65.22mg/ml, the free radical scavenging activity of pure flavonoids is less 
than synthetic antioxidant and pure flavonoids is highest free radical scavenging to crude 
extract. Total phenol of propolis sample crude extract 500mg/kg total phenol 1.936mg/ml 
and 1000mg/kg crud extract 19.978 mg/ml, pure extract 500mg/kg total phenol 5.042 and 
1000mg/kg total phenol 19.085.  

The presence of significant amount of phenolic compounds in the pure flavonoids and 
crude propolis may account for its high antioxidant activity and exhibit concentration 
dependent antioxidant activity suggesting that similar antioxidant compounds are found in 
both sample implying that flavonoids may substitute for its crud in medicinal formulations 
especially in the treatment of liver diseases. 
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Introduction 
Propolis is a gum-like product which are gathered by honey bees  (Apismellifera ) from 
various plants, and which vary in color from light yellow to dark brown and  used by  
bees to seal holes in their honeycombs, smooth out the internal walls, and protect the  
entrance against intruders (Benkovicet al., 2007).  It is rich  in  biochemical constituents, 
and more than 300 compounds have been identified; including a mixture of  polyphenols, 
flavonoids,  phenolic acid and their esters, phenolic aldehydes and   ketones, terpenes, 
sterols, vitamins, amino acids, and others ,among which phenolics  predominate  (Kumar 
etal., 2009). Healing properties of propolis are known in folk medicine from antiquity, 
however, the interest in  propolis as harmless medicine is increasing. There have been  
many attempts to validate biological effects of  propolis and elucidate its composition 
(Castaldo and Capasso, 2002). The antimicrobial constituents of propolis resins and 
extracts are commonly phenols, flavonoids, aromatic acids and diterpenic acids (Silici 
and Kutluca, 2005). Kumazawaet al. (2004) quantitatively analyses several samples of 
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propolis from14 countries around the world. They determined the concentrations of total 
phenolics and total flavonoids by means of spectrophotometry. All samples had higher 
concentrations of total phenolics than total flavonoids. The sample with the highest total 
phenolics was from China (Hubei) with 299.0 mg g¯¹ whereas the sample with the lowest 
had 31.2 mg ḡ¹ from Thailand. The highest and lowest concentrations of total flavonoids 
were 176.0 mgḡ¹ and 2.5 mg ḡ¹ from Hungary and Thailand respectively Additionally, 
by use of high performance liquid chromatography (HPLC) coupled with photo-diode 
array (PDA) and mass spectrometry (MS).Kamazawaet al. (2004) identified the major 
constituents of the propolis samples. which contain were caffeic acid, coumaric acid, 
cinnamic acid derivatives, pinobanksin, quercetin, apigenin, kaempferol, pinobanskin, 
chrysin, pinocembrin, galangin, caffeate acids, tectochrysin, and artepillin A 
comprehensive study on all the constituents of extracted propolis resin.propolis can be 
used for health food items. Health food propolis as the main raw materials for production, 
immune regulation, improve sleep, regulating blood lipid, regulate blood sugar, improve 
gastrointestinal function, accessory anti-tumor, anti-fatigue, delay aging, anti-Oxidation 
and many other health effects. 
The present study aims to extraction and purification of flavonoid from local propolis in 
Iraqi markets and evaluate its antioxidant activity 
 
MATERIALS AND METHODS 
Propolis samples 
The Iraqi propolis raw samples were collected from local Iraqi market, by scraping the 
sample off from the frames of beehives. The locations of hives in Baghdad. The samples 
of propolis were kept in the dark and stored in room temperature at which the extraction, 
chemical analysis and the other laboratory investigations were carried out. 
The propolis extract (PE) was prepared according to a method presented byNikolovet al. 
(1987) with modifications.  Accordingly, 25 gram of propolis were cut into small pieces 
and extracted with  250 ml of  absolute methanol for 60 minutes at 60Cº using the 
soxhlet, and then the PE  solution was filtered (Whatman filter paper  No. 3)  and 
collected. A further two extractions were carried out in a similar manner. After the third 
extraction, the three extract solutions were combined and then stored overnight at 4Cº to 
induce the crystallization of dissolved waxes. The resultant extract solution was filtered, 
and the precipitate was washed with cold 96% ethanol. The filtrate was evaporated to 
dryness at 50Cº, giving a resinous brown product, which was then dissolved in 25 ml of 
L-lysine solution50Cº for 30 minutes using a vortex supplemented with heater (Figure 1). 
The obtained solution was lyophilized for 24 hours, and the final yield was yellow- 
brown powder, which represented the PE. The PE was stored under sterile conditions, 
protected from light in a dry and cool placeat -20Cº until use. 
Purification of flavonoids 
 Gel filtration Sephadex LH-20 
    Amount of Sephadex LH-20 gel mix with ethanol 99.9% solution, left for a time  and 
wash the gel 3 times with the same solution. The column 1.7x 49cmmobilized by add the 
homogenized gels with  ethanol solution concentration 99.9%.Flow rate speed regulated 
to be 1 ml/min which is the same speed of parts accumulation and wash the gel with 
ethanol buffer solution for equilibrium. Passages 1 ml of ethanol propolis extract to the 
column with flow rate 60 ml/ hour, elute the flavonoids  by ethanol  solution 
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concentration 99.9% by accumulate 5 ml for each part Monitor the flavonoids 
concentration in eluted parts at 340 nm, also measures then collect the parts which 
contain concentrated to the require volume. 
 

 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 

Figure 1: Schematic presentation of propolis and flavononids purified extracts. 
 
Thin Layer Chromatography 
Followed this method mentioned in (Sinisaet al.,2001)terms of taking a model of the 
form and check manner chromatography thin layeristh in sheets of aluminum coated 
silica gel dimensions 20 x 20cmand thickness0.2 millimeter and processed from a fluka 
company which contain a fluorescent  substance when exposed to a source of UV mode 
form the bottom of the plate just 2cmandtheotherspotis a 3 cm of the first flavonoids 
using a separate system: n-butanol – water – Acetic acid by 12:2:1putthissolutionin 
Separation bowl and let Basin Separation tightly closed for half an hour to saturated 
vapor basin user solution and then placed the plates containing model sin basin 
Separation and leave the solution up to  a heightof15cm . 
 
High performance liquid chromatography 
HPLC method using the following system, Column ODS (5 x 4.6 mm) with a diameter 
of 3mm granules as a fixed phase. Mobile phase:  solution linear gradient to potassium 
phosphate buffer concentration of10mMandpH2.6andorganic solvent to Acetonitrile, 
Sample concentration 10 mg/ml. Wave length: 280 nm.  

 
Chemical detection of flavonoids(Jafferet al., 1983) 

1. 1 ml ofextractwith5mlethylalcoholare place dina water bath for 2minutes 
at a temperature 40°C then filtered and added to the50% 
ethylalcohol+50% NaOH1:1givesarecolor. 

2. Solution (A) have been prepared by dissolving 10 gm of the extract in 10 
ml of ethanol 95%, and filtered. Solution (B) have been prepared by 
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adding 10 ml of ethyl alcohol 50% to 10 ml of potassium hydroxide 50%  
, the appearance of yellow color after mixing of equal amounts of 
solution (A) and (B) indicated the presence of flavonoids. 

3. Keep1mlofextractin a test tube and added drops of sulfuric idindicates the 
emergence of are dish brown color to positive detection. 
 

DPPH radical scavenging activity 
The DPPH assay was performed according to the standard procedure of Gyamfiet al. 
(1999) with little modifications. The fresh stock solution was prepared by dissolving 4 
mg DPPH with 100 ml of methanol and then stored at 20°C. The working solution was 
obtained by diluting DPPH solution with methanol to obtain an absorbance of about 
0.980 (±0.02) at 517 nm using the spectrophotometer. A 900 µl aliquot of this solution 
was mixed with 100 µl of the plant extract at varying concentrations (50, 100, 150, 200, 
250 µg/ml in respective solvent). The solution in the test tubes were shaken well and 
incubated in the dark for 30 min at room temperature. Then the absorbance was taken at 
517 nm. The EC50 of scavenging activity was calculated from the percentage of DPPH 
radical scavenged with the equation: 
Scavenging effect (%) = [(control absorbance-sample absorbance) / (control 

absorbance)] × 100. 
IC50 value is the effective concentration that could scavenge 50% of the DPPH 
radicals. Ascorbic acid standard was applied as positive reference. Each extract was 
assayed in duplicate. 

 
Total phenolic content. 
The procedure used was based on the methods outlined by Folin-Ciocalteau (Cunhaet 
al.,2004). A calibration curve was built using standard aqueous solutions of gallic acid 
(0- 0.06mg/ml) . One mL of each solution was added to 250 µL of sodium carbonate and 
25 µL of the Folin–Ciocalteau reagent in a test tube, homogenized and allowed to react 
for 30 minutes at a temperature of 20 °C. Absorbance was measured at 710 nm on a 
spectrophotometer and the calibration curve calculated by the minimal squares method. 
The dry extracts of propolis were dissolved in absolute alcohol to a concentration of 20% 
(w/v), one mL of this ethanolic solution was further diluted in 1000 mL of distilled water 
and homogenized. One mL of this final solution was prepared and analyzed in the same 
way as the standards.  

 
RESULTS AND DISCUSSION 
Give ethyl alcohol extraction of ethanol extract propolis brown color was then deposited 
to give a brown precipitate after it was saved powder considered as crude extract and 
another amount of propolis extracted and purified by gel filtration to obtain flavonoids 
compound was saved as dried and considered pure extract. 

DetectionFlavone (Jafferet al., 1983)  

  The reddish brown color detected that the positive results for flavone compound found 
in propolis extracted.     
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Gel Filtration 

 The results of gel filtration showed that chromatography of 99.9% ethanol extract of  
propolis  on Sephadex LH-20 column yield to some extent a homogenous symmetrical 
peak (Figure 5). TheSephadex™ LH-20 is a liquid chromatography medium designed for 
molecular sizing of natural products such as steroids, terpenoids, lipids, and low 
molecular weight peptides (up to 35 amino acid residues). Depending on the chosen 
solvents, this medium can also separate sample components by partition between the 
stationary and mobile phases.(Unger,1990;Marston and Hostettmann, 1991). Flavonoids 
were eluted as a symmetrical peak on Sephadex LH-20 confirming the suitability of this 
matrix for the superior separation rather than silica gel. 

 
 

Figure 1: Gel filtration chromatography for purific ation flavonoids from propolis 
by usingSephadexLH-20 column (1.7x49) cm. The column was calibrated with 

ethanol  99.9% , flow rate 60ml/hrs and  5ml/fraction. 

Spectral Diagnostics using UV 
Figure 2.shown that the UV Flavonoid compounds purified Propolis had only one 

summit at wavelength457.5nm. Segueniet al., (2011) shown that propolis which collected 
from Jijel , located in the northern-east part from Algeria afforded five flavones: 
pectolinargenin(1), Pilosin(2), ladanein (3) Chrysin(4) and apigenin.  
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Figure 2:Spectral Diagnostics
 
High Performance Liquid Chromatography
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Results have shown draw and purify Flavonoids of propolis ethyl alcohol varies 
components extracted depends on where polar solvents used in the extraction, it has been 

act rich of flavonoids also contain caffeic acid but in small 
008) found that propolis which 

collected from west side of Romania contained high flavonoids and by HPLC analysis 
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Thin layer chromatography (TLC)

The sensitivity of TLC method is such that separations of less than microgram amounts of 
material can be achieved, while for large scale; the preparative TLC technique is considered 
as a good technique for 
grams amount; therefore, different samples of propolis have been applied to the TLC plate  
using the mobile phase
samples of the propolis  contained flavonoid 
the upper  of the plate with Rƒ  0.9 as shown in (Figure 

Figure (4): TLC of the favon

To evaluated the scavenging effect of DPPH on propolis extract ,DPPH inhibition was 
investigated and these resulted are shown as relative activities against control as shown 
in figure(5) the activities of propolis sample and synthetic antioxidant as free radical 
scavenging increased as a function of concentration increment propolis extract (pure and 
crude )showed free radical scavenging activity less than synthetic antioxidant pure 
extract is highest free radical scavenging to crude extract as showed in figure (5) it may 
be related to its content of total poly phenol and flavonoids contents
activity of propolis and its ability to sequester reactive oxygen species have been 
investigated by Simoes
extracts and fractions of green propolis. A correlation was observed 
oxidant activity and chemical composition of its different fractions, with special 
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the observed that signification concentration for quercetin and rutin , caffeic acid and 
chrysin, other flavonoids were apigenin and kaempferol(up to 5 mg/g).

Thin layer chromatography (TLC)  

The sensitivity of TLC method is such that separations of less than microgram amounts of 
material can be achieved, while for large scale; the preparative TLC technique is considered 
as a good technique for the isolation and purification to get a yield of purified components in 
grams amount; therefore, different samples of propolis have been applied to the TLC plate  
using the mobile phase n-butanol – water – Acetic acid by 12:2:1, the results show that all 

he propolis  contained flavonoid  which have been appeared as a brown zone in 
with Rƒ  0.9 as shown in (Figure 4)Sinisaet al.

 

): TLC of the favonoids compound in n-butanol – water 
mobile phase (12:2:1). 

To evaluated the scavenging effect of DPPH on propolis extract ,DPPH inhibition was 
investigated and these resulted are shown as relative activities against control as shown 

the activities of propolis sample and synthetic antioxidant as free radical 
scavenging increased as a function of concentration increment propolis extract (pure and 
crude )showed free radical scavenging activity less than synthetic antioxidant pure 

is highest free radical scavenging to crude extract as showed in figure (5) it may 
be related to its content of total poly phenol and flavonoids contents
activity of propolis and its ability to sequester reactive oxygen species have been 
investigated by Simoeset al. (2004), who studied the biological effects of different 
extracts and fractions of green propolis. A correlation was observed 
oxidant activity and chemical composition of its different fractions, with special 
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12:2:1, the results show that all 
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water – Acetic acid 

To evaluated the scavenging effect of DPPH on propolis extract ,DPPH inhibition was 
investigated and these resulted are shown as relative activities against control as shown 

the activities of propolis sample and synthetic antioxidant as free radical 
scavenging increased as a function of concentration increment propolis extract (pure and 
crude )showed free radical scavenging activity less than synthetic antioxidant pure 

is highest free radical scavenging to crude extract as showed in figure (5) it may 
be related to its content of total poly phenol and flavonoids contents The anti-oxidant 
activity of propolis and its ability to sequester reactive oxygen species have been 

. (2004), who studied the biological effects of different 
extracts and fractions of green propolis. A correlation was observed between the anti-
oxidant activity and chemical composition of its different fractions, with special 
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emphasis on the presence of  flavonoids and p-coumaric acid derivatives. The study 
concluded that the components of propolis act by different mechanisms sequestering 
reactive oxygen species. Additionally, several studies have confirmed that the 
pharmacological properties of propolis are attributed mainly to the presence of 
flavonoids as a result of their action against free radicals (Vennatet al., 1995;Mirzoeva 
and Calder, 1996; Vynogradet al., 2000), and these polyphenols interfere not only with 
the propagation but also with the formation of free radicals both by chelating transition 
metals and by inhibiting enzymes involved in the initiation reaction (Russo et al., 2002) 

 

Figure (5):  DPPH redical scavenging activity of crude and pure propolis extract 
added to methanolic solution of DPPH and radical scavenging activity was 
measured as 517nm as compared with standard ascorbic acid and BHT. 

 

The amount of total phenols was determined with Folin-Ciocalteu reagent. Gallic acid 
was used as standard compound. The absorbance for various dilutions of gallicacid with 
Folin-Ciocalteu reagent and sodium carbonate. The absorbance for propolis extract and 
flavonoids compounds were found 0.328 and 0.732. The total phenol contents (Gallic 
acid equivalents, mg/g) in methanol extract and flavonoids were calculated as 0.2 and 0.6 
mg/g, respectively. These results was agree with the study by Naamaet al.,( 2010) about 
Iraqi propolis contained higher total phenolics which extracted by Soxhlet and 
maceration different days. 
 
Conclusions 
The following conclusions can be drawn among to these analyses and antioxidative 
activity evaluations of propolis extracts: (1) signification concentrations of flavonoids 
and total phenols were determined in the purepropolis extracts (2) the best results on the 
antioxidative activity evaluation were obtained in the case of pure propolis extracts. 
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