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ABSTRACT  

In this paper, to investigate the phenolic content and in vitro antioxidant of peel extracts from 

sour and sweet pomegranate (Punica Granatum L). The assessment of the antioxidant 

capacity using 2,2’-azinobis (3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt 

(ABTS), DPPH, and metal chelating radical scavenging capacity assays. Furthermore, the 

total phenolic content measured by Folin-ciocalteu method as well conducted. The sour peel 

ethanolic extract was found to contain a high content of total phenolic content, for the 

flavonoids sweet ethanolic extract flavonoids contained the high amount. All extracts 

exhibited a higher antioxidant activity and the inhibitory effect of radicals scavenging activity 

against ABTS, DPPH, and metal chelating. The results suggest that the sour peel ethanolic 

extract and sweet peel ethanolic extract can be considered as a good source of natural 

antioxidant. 
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1. INTRODUCTION 

The Punica granatum L is an important tree in North Africa, was diversified to Morocco, 

Algeria, Tunisia, Libya, and Egypt from the semi-tropics of Persia [1]. It is a fruit-bearing 

deciduous shrub or a small tree that belongs to Punicaceae family. The pomegranate tree is 

considered as a medicinal plant and used in against many diseases as the fruit is better known  

as nature’s power fruit recognized worldwide for a pleasant taste and good health benefits [2]. 

The production and consumption of pomegranate have sharply increased with the increasing 

awareness of people about its superior therapeutic properties [3].  

In addition to its ancient historical uses, pomegranate is used in several systems of traditional 

medicine. The synergistic action of the pomegranate constituents appears to be superior to that 

of single constituents. Recent studies on the scavenging of free radicals, anticarcinogenic, and 

anti-inflammatory properties of pomegranate constituents have been published, anticancer, 

cardiovascular disease, diabetes, dental conditions, erectile dysfunction, bacterial infections 

and antibiotic resistance, and ultraviolet radiation-induced skin damage. Other potential 

applications include infant brain ischemia, male infertility, Alzheimer's disease, arthritis, and 

obesity [4].  The main antioxidant capacity of pomegranate is due to phenolic content in the 

peels [5]. Since the whole fruit is pressed to prepare juices, a large number of bioactive 

compounds would be expected to be extracted from the peels, and consequently commercial 

juices would have a strong antioxidant property [6]. Many publishers recently reported that 

pomegranate peel extract has an antibacterial activity [7]. Antimicrobial activity against some 

bacteria of extracts of fruit peels was tested and finding confirmed that various extract of 

peels was a forceful inhibitor for Listeria monocytogenes, S. aureus, Escherichia coli and 

Yersinia enterocolitica [8]. Extracts of pomegranate such as aqueous and methanolic 

demonstrated that good antibacterial activity against S. aureus and P. aeruginosa [9,10]. The 

fruits of pomegranate fruit include high amounts of organic acids, sugars, minerals, vitamins 

[11]. In addition, flavonoids are chief polyphenols of fruit, condensed tannins and 

hydrolyzable tannins [12]. Hydrolyzable tannins including ellagitannins and gallotannins 

consist of the common constituents present in an pomegranate, and punicalagin is the 

principal hydrolyzable tannin available in pomegranates [13]. The juice of fruits rich in sugars 

such as glucose [14], sucrose, and fructose, pectin, organic acids including citric, malic, 
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tartaric, succinic, fumaric and ascorbic acid. Formore has contained seeds hold constituents 

such as protein, crude fibers, vitamins, minerals, the phytoestrogen coumestrol estrone [15,16]. 

These activities can be related to antioxidant and antibacterial capacity. Several biological 

activities have been attributed in part to the presence of phenolic compounds [17]. Free 

radicals are chemically unstable atoms that cause damage to lipid cells and proteins as a result 

of an imbalance between the generation of reactive oxygen species (ROS) and the antioxidant 

enzymes [18]. They are known to be the underlying cause of oxidative stress which is grossly 

implicated in the pathogenesis of various diseases such as cancer, diabetes, cardiovascular 

diseases, aging and metabolic syndrome [19]. Examples of these radicals include superoxide 

anions, hydroxyl, nitric oxide and hydrogen peroxide radicals. This research paper to estimate 

the phenolic compounds, flavonoids, and flavonols from the ethanolic and water solvent of 

sweet and sour pomegranate extract (Punica Granatum L). In vitro antioxidant properties, 

DPPH and FRAP radical scavenging activity were investigated.  

 

2. RESULTS AND DISCUSSION 

2.1. Phytochemical screening 

Extraction is the main phase for obtaining extracts with acceptable phytochemical 

concentration and high antioxidant capacity [20]. The extract of sweet and sour pomegranate 

was found to be rich in phenolics constituent. The total phenolic content is given in table 1. 

sour ethanolic extract was founded to have the highest value 46.346 ± 14.75 mg GE.g-1 DW, 

following by the sour aqueous extract 624344 ± 12.25 mg GE.g
-1

 DW, sweet ethanolic extract 

.24363 ± 10.15 mg GE.g-1 DW and the lowest value in sweet aqueous extract 63349 ± 4.18 

mg GE.g
-1

 DW.  For the quantification of total flavonoids, the content of total flavonoids was 

also found to vary significantly (p <0.05) and content ranged from 9.72±0.6 mg CE/g DW to 

3343.9 ± 0.5 mg CE/g DW. The Total flavonoids in increasing order were: sweet ethanolic 

extract> sour ethanolic extract > sour aqueous extract > sweet aqueous extract. The content of 

total flavonols (Table 1) and was also found to vary significantly (p <0.05) and the similar 

results obtained in flavonoids. The total flavonols in increasing order were: sweet ethanolic 

extract> sour ethanolic extract > sour aqueous extract > sweet aqueous extract. The values of 

phytochemical composition found in these extracts are comparable to those found in other 
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vegetal plants considered as important sources of phenolic compounds. 

 

Table 1. Total phenolic, flavonoid and flavonols content of different extract from sweet and 

sour pomegranate  

Extracts 
Phenolic content 

mg GAE /g 

Flavanoid 

content mg CE/g  

Flavonols content 

mg QE/g 

Sour ethanolic extract 46.346 ± 14.75 42.59 ± 0.8 05.57 ± 0.2 

Sour aqueous extract 452.28 ± 12.25 07.87 ± 0.2 2.89 ± 0.05 

Sweet ethanolic extract  .24363 ± 10.15 3343.9 ± 0.5 15.42 ± 0.3 

Sweet aqueous extract 63349 ± 4.18 09.72 ± 0.6 3.18 ± 0.08 

 

2.2. Scavenging inhibition of DPPH  

The DPPH method is recommended as a simple and rapid screening method for estimated 

basic and information about the antioxidant capacity of the extracts. It is a commonly and 

widely used method despite some disadvantages. The sour ethanolic extract exhibited the 

strongest antioxidant activities against DPPH radicals IC50= 1.14 ± 0.02 µg/ml, followed by 

sweet ethanolic extract IC50= 12.90 ± 0.2 μg/ml, sour aqueous extract 16.61± 0.3 μg/ml and 

the lowest value in sweet aqueous extract IC50= 30.65± 1.75 μg/ml (Fig.1).  
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Fig.1. DPPH scavenging activity of peel sour and sweet extracts from pomegranate 
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2.3. ABTS radical scavenging assay 

The capacity of extracts to inhibit ABTS free radical were also measured and compared for. 

Figure 2 shows that all extracts used in this study had significant ABTS radical scavenging 

activities. The IC50 values ABTS radical scavenging activities of sweet ethanolic extract, sour 

ethanolic extract, sour aqueous extract, and sweet aqueous extract were ranged of 34.25 ± 1.2 

± μg/ml at 69.84 ±1.3 μg/ml. The highest ABTS radical scavenging activities were found in 

sweet ethanolic extract IC50=69.84±1.3 μg/ml, followed by sweet ethanolic extract 64.84 ± 

1.33 μg/ml, sour aqueous extract 42.66 ± 1.25 μg/ml and the lowest value in sweet aqueous 

extract IC50=34.25 ± 1.12 ± μg/ml. 
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Fig.2. ABTS scavenging activity of peel sour and sweet extracts from pomegranate 

2.4. Metal chelating activity 

The metal ion chelating property of extracts was estimated and shown in figure 3. The 

decolorization of the red color of the reaction mixture depends upon the reduction of ferrous 

ions by the phenolic compounds. The results were expressed as mg EDTA equivalents/ g DW. 

The metal chelating activity of ethanolic and aqueous peel extract from sour and sweet 

pomegranate was 5.29±1.55, 43.78±1.45, 35.95±1.12 and 26.47±0.82 mg EDTA equivalents/ 

g DW for sweet ethanolic extract, sour ethanolic extract, sour aqueous extract and sweet 

aqueous extract respectively. Among the different extracts exhibited better metal ion chelating 

property. 
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Fig.3. Metal chelating scavenging activity of peel sour and sweet extracts from pomegranate 

 

3. EXPERIMENTAL  

3.1. Extraction of phenolic compounds 

The peel of Punica granatum L was thoroughly washed and reduced into small pieces before 

being ground and powdered into particles (1 mm). Then the powder was put in a hot air oven 

at 55 °C until complete drying. Depending on the physical characteristics of the samples, the 

time environment 48 hours. The bioactive compounds were extracted using 50 g of the peel 

(sweet and sour) powder prepared above and was extracted with 500 ml of ethanol, water and 

ethanol 80% by maceration technique for 24 h at 35 °C. The extracts were filtered and 

evaporated under vacuum at 45°C before being dried and lyophilized for 4 h, the raw extract 

was stored for further investigation and analysis. 

3.2. Estimation of total phenolic content 

The total polyphenols were quantified by the Folin-Ciocalteau reagent with a small 

modification [21,22]. This method is based on the degradation of the Folin-Ciocalteau by the 

phenolic compounds. 0.2 ml of each three extracts were mixed with 1 ml of Folin-Ciocalteau 

solution diluted 10 times. The Mixture is agitated and incubated for 5 minutes at the ambient 

temperature. Then, 0.8 ml of sodium carbonate %7.5 was added and agitated for 30 min. The 

absorbance measured at 765 nm using spectrophotometer UV visible. The concentration of 

total polyphenols in the extracts was expressed as mg gallic acid equivalent (GAE) per g of 

dry weight using and the equation of calibration curve All results presented are means (±SD) 
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and were analyzed in three replications. 

3.3. Estimation of total flavonoid content 

The method described by Biglari et al using for determination of flavonoids content [23]. 0.5 

ml of peel extract was mixed with 2 ml of distilled water. After, 0.15 ml of the NaNO2 

solution was added to the above reaction (0.5 %), come behind by 0.15 ml of  AlCl3 solution 

(10%). The reaction was incubated at ambient temperature for 5 min, and then 2 ml of 1 M 

NaOH were added to the above reaction. After, the above reaction was completed with 5 ml of 

distilled water. The reaction was thoroughly vortexed and the absorbance measured at 510 nm. 

A calibration curve was prepared with catechin and the results were expressed as mg catechin 

equivalents (CE)/g of dry weight using and the equation of calibration curve. All results 

presented are means (±SD) and were analyzed in triplicate. 

3.4. Estimation of flavonols
 

The spectrophotometric method described by Daniels et al using for determination of 

flavonols content [24]. 25 μL HCl (0.1 %) in 95 % ethanol was mixed with 25 μL of extract 

and were added to 500 μl HCl (2 %) and incubated for 30 min at room temperature and then 

the absorbance was measured at 360 nm using UV-Visible spectrophotometer (Shimadzu 

UV-1800, Japan). The is prepared with the same procedure described above but we replace 

the simple extract by the quercetin. Total flavonol content was expressed as quercetin 

equivalent (QE)/ g of dry weight.  

3.5. DPPH assay 

1 ml aliquot of each extract was mixed with 0.5 ml of a DPPH ethanolic solution (7.8 mg 

DPPH in 100 ml ethanol). The mixture was vigorously shaken and left to stand in the dark for 

30 min at room temperature. The antioxidant activity was then measured by the diminution in 

absorption at 517 nm using UV-Visible Shimadzu UV-1800 (Japan) and corresponds to the 

extractability to decrease the radical DPPH to the yellow-colored diphenilpicryldrazine [25]. 

The capacity of extract scavenger the DPPH radials was expressed as IC50 (μl/ml). The 

antiradical percentage inhibition calculated by the following equation: 

DPPH scavenging activity = (Ao    A1) / Ao x 100. Where Ao is the absorbance of control test 

after 30 min, A1 is the absorbance of the sample extract after 30 min. 

3.6. ABTS radical scavenging assay  
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The antioxidant activity of different two extracts was evaluated by ABTS scavenging assay 

radical [26]. ABTS reagent was prepared by 10 mL (7 mM ABTS solution and 178 μL of 140 

mM potassium persulfate aqueous), the reaction was incubated at room temperature in 

darkness for 13 h before use. 2 μL of extracts or standard were added to 1.588 mL diluted 

ABTS solution to react in the dark at room temperature after 10 min. The absorbance was 

measured at 732 nm. The percentage inhibition of ABTS radical as calculated following the 

equation: 

ABTS radical scavenging activity = [(Abscontrol-Abssample)/ Abscontrol] x100 

3.7. Metal chelating activity 

The chelating activity of extract from pomegranate was measured according to the method 

described by  Lucci et al [27]. 0.5 ml of extract was added to 1.6 ml of deionized water. After, 

0.05 ml of FeCl2 (2 mM)0.1 ml and ferrozine (5 mM) was added. The absorbance of the 

Fe
2+

-ferrozine complex was measured at 562 nm. EDTA was used as positive control.  The 

metal chelation activity was calculated using the following equation: Metal chelating activity 

(%) =[(Acontrol – A sample) /Acontrol] x 100.  where AControl is the absorbance of control devoid of 

sample and ASample is the absorbance of the sample in the presence of the chelator. The extract 

concentration providing 50% metal chelating activity was calculated from the graph of Fe
2+

 

chelating effects percentage against extract concentration.  

 

4. CONCLUSION  

In this research paper, comparative study of sour and sweet extract from pomegranate growth 

in Southeast of Algeria (El Oued). In vitro antioxidant activities, phenolic content, flavonoids 

and flavonols ethanolic and aqueous extracts have been evaluated. The results indicated that 

sour ethanolic and sweet ethanolic extracts exhibited strongest antioxidant activities. The 

contents of polyphenols of tow extracts were significantly higher than those by sour and sweet 

aqueous extracts, which were possibly responsible for higher antioxidant activities of sour and 

sweet ethanolic extract. From the results we can draw the conclusion that not only the more 

bioactive components are obtained but also the extract has better free radical and metal 

chelating. These findings further illustrate that peel sour and sweet has a bright prospect for 

extracting of bioactive compounds. 
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