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ABSTRACT 

In this study we investigate the antioxidant, anti-inflammatory, and antidiabetic activities of 

ethanolic leaves extracts of three selected varieties of Phoenyx dactylifera L. namely: “Ghars”, 

“Deglet Nour” and “Hamraya”. The assessment of the antioxidant potential of crude leaves extracts, 

using superoxide anions inhibition, DPPH and total antioxidant activity essays, was carried out. 

Furthermore, the anti-inflammatory properties of the extracts were determined by measuring the 

inhibition of nitric oxide (NO) production. Moreover, the antidiabetic effect was evaluated by 

inhibition of α-amylase enzymes. The total phenolic content measured by Folin-ciocalteu method was 

as well conducted. The raw leaves extracts of the selected varieties was found to contain a high 

content of total phenolic content (342.45 mg GAE/gDW for GE) and therefore exhibited a higher 

antioxidant activity and inhibitory effect of radicals scavenging activity against DPPH and superoxide 

anion (IC50 = 7.44 μg/mL and 39.11 μg/mL respectively). The three varieties exhibited significant 

inhibition nitric oxide using in-vitro assay (IC50 = 240.28 μg/mL for GE). The extracts also displayed 

high inhibition actions against α-amylase enzymes. The results suggest that the leaves of the three 

selected varieties of Phoenyx dactylifera can be considered as a good source of natural antioxidant and 

anti-inflammation drugs as well as potent antidiabetic medicine. 

 

Keywords: Phoenyx dactylifera L, phenolic content, leaves extract, Scavenger activity, anti-

inflammatory, antidiabetic.          

 

 

Abbreviation 

GE: Ghars extract 

DNE: Deglet Nour Extract 

HE: Hamraya extract 
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1.  INTRODUCTION 

 

Phoenyx dactylifera L (Synonyms Palma major Garsault and Phonyx cycadifolia Hort. 

Attens ex Regel) from the family Arecaceae, is an Arecales species widely distributed in 

North Africa and Southeast Asia [1-3]. Phoenyx dactylifera L. is an evergreen tree and can 

grow in high region (altitude of 1500 m) of course in well-drained soils [4-5]. This tree 

involves many varieties, depending on the shape and the organoleptic properties of the fruits. 

It is estimated that there are more than 600 varieties of this species worldwide [6]. The 

harvesting period of the fruits is spread out over dry-months from July to October. The plant-

derived medicines are based upon the promise that they contain natural compounds that can 

promote health and alleviate harm.  

These species are considered as important source of biologically active compounds 

whose effect on human health or genetic martial is mostly unknown [7-8]. Some varieties 

involve different phytochemicals and enzyme that act as antioxidant agents to maintain 

growth and metabolism [9-10]. Polyphenols are secondary metabolites biosynthesized by 

plant against pathogen attack and UV stress [11-12]. These compounds including flavonoids, 

phenolic acids and tannins are groups of phytochemicals that exhibited strong antioxidant 

action and a considerable free radical scavenging effect by their reactivity as hydrogen-or 

electro-donating agent [13, 14].  

Natural antioxidants such as phenolic compounds are associated with a reduced risk of 

chronic inflammation, cancer and cardiovascular diseases [15-17] and could protect 

membrane lipid from oxidation [18]. In the food industry, synthetic antioxidants are often 

used because they are effective and less expensive than natural antioxidants. However, many 

researchers have reported adverse effects of synthetic antioxidants due to their toxicity and 

carcinogenicity [19] and because they were found to exhibit mutagenesis and liver damage in 

both human and animals [20]. The growing interest in the substitution of synthetic food 

antioxidants by natural ones has fostered research on the screening of plants extract for 

identifying new antioxidants. 

The objective of the present study was to evaluate the antioxidant, anti-inflammatory 

and antidiabetic effects of ethanolic leaves extract of three varieties of Phoenyx dactylifera L,  

 

                    

2.  EXPERIMENTAL 

2. 1. Plant material and extraction 

The leaves of the three varieties of Phoenyx dactylifera L. were collected from southeast 

of Algeria, state of El Oued (Debila district) on November 2011. Botanical identification was 

carried out by Pr. Ouahrani M
ed

 Redha, Department of chemistry; university of Ouargla; 

Algeria. The leaves of five varieties were thoroughly washed and reduced into small pieces 

before being ground and powdered into particles (about 1 mm in size). Then the powder was 

put in a hot air oven at 60 °C until complete drying. Depending on the physical characteristics 

of the samples, the time ranged from 18 at 30 h.  

The bioactive compounds were extracted according to the method described by Bebbar 

et al [21] and Delgado et al [22]. 100 g of the leaves of each variety were extracted with 400 

mL of 70 % v/v of ethanol-water for 5 h in Soxhlet. The extracts were filtered and evaporated 

under vacuum at 45 °C before being dried and lyophilized for 10 h. the raw extract was stored 

at -40 °C. 
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2. 2. Determination of total phenolic content 

The total phenolic contents in the selected varieties were determined by the folin-

Ciocalteu method developed by Singleton and Rossi [23] with some modifications [24]. 

Briefly, 100 µL of both the sample and the standard (gallic acid) of known concentrations 

were made up to 2.5 mL with water and  mixed with 0.25 mL of 1N Folin-ciocalteu reagent. 

After 5 min, 2.5 mL of sodium carbonate aqueous solution (2%, w/v) was added to the 

mixture and was completed the reaction for 120 mn in darkness at room temperature. The 

absorbance was read at 765 nm using a UV-visible spectrophotometer. For the blank the same 

protocol was used but the extract was replaced by ethanol (70%). The results were expressed 

in equivalent milligrams of gallic acid per gram of dry weight of plant extract (mg 

GAE/gDW). The experiment was conducted in triplicate and the results were expressed as 

means ± SD (standard deviation) value.  

 

2. 3. DPPH radical scavenging activity  

The radical scavenging activity using free-radical DPPH assay was carried out using the 

method described by Hatano et al [25] and Falleh et al [26]. 1 mL aliquot of each extract was 

added to 0.5 mL of a DPPH ethanolic solution (7.8 mg DPPH in 100 mL ethanol 70 %). 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 decrease in absorption at 517 nm using 

UV-Visible spectrophotometer and corresponds to the extract ability to reduce the radical 

DPPH to the yellow-colored diphenilpicryldrazine. The antiradical activity was expressed as 

IC50 (μL/mL) i.e. the antiradical percentage inhibition calculated by the following equation: 

 

                     DPPH scavenging activity = [ (Ao   A1)/Ao] x 100                              (1) 

 

where Ao is the absorbance of control test after 30 min. A1 is the absorbance of the sample 

extract after 30 min. All results are means (±SEM) and were performed in triplicate. 

 

2. 4. Scavenging activity of superoxide radicals  

The superoxide anion scavenging of extracts was estimated using the inhibition of NBT 

reduction by photochemical generated O2ˉ. To the assay mixture contained 2 µM of 

riboflavin, we added 6 µM EDTA, 50 µM NBT and 3 µg of sodium cyanide in 67 mM 

phosphate buffer (pH = 7.8) in a final volume of 3 mL. Initial absorbance was measured at 

530 nm, the tubes were illuminated uniformly with incandescent lamp at 530 nm. The sample 

extract was added to the reaction mixture, in which O2ˉ radicals are scavenged, thereby 

inhibition the NBT reduction [27-28]. Quercetin used as a positive control and the percentage 

of scavenging inhibition was calculated as:  

 

                  % inhibition = [(Acontrol – Asample)/Acontrol] x 100                                  (2) 

 

IC50 value is the concentration (µg/mL) of the tested material that causes 50 % loss of 

superoxide radicals calculated by the linear regression analysis. 

 

2. 5. Nitric oxide generation and determination by Griess reagent 

Nitric oxide was produced from sodium nitroprusside. It interacts with oxygen to 

produce nitrite ion and determined by the use of Griess reagent [29-31]. A volume of 2 mL of 
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sodium nitroprusside prepared in saline phosphate buffer (pH = 7.4) was added to 0.5 mL of 

different concentrations of plant extracts, BHT and querecetin. The mixture was set at 25 °C 

for 150 min. 0.5 mL of each sample from above solutions were added to 0.5 mL of Griess 

reagent (1 % sulphanilamide, 2 % H3PO4 and 0.1 % ACS reagent) and allowed to stand for 30 

min. The absorbance of the chromophore formed during the diazotization of nitrite with 

sulphanilamide and subsequent coupling with naphtylethylene diamine was measured at 546 

nm. The amount of nitric oxide radicals was calculated using the equation 2.   

 

2. 6. Antidiabetic activity against Alpha-amylase  

The antidiabetic activity of leaves extracts of Pheonyx dactylifera L. against α-amylase 

was performed by the method described by Kunyanaga et al [32]. A volume of 100 μL of 

sodium phosphate buffer at concentration 0.02 mol/L (pH = 6.9) was mixed with 100 μL of 

ethanolic the extract (various concentrations) and was added to 100 μL of α-amylase enzyme 

(1 mL liberates 1.9 μg of maltose). The resulting mixture was added to 100 μL of starch-water 

(1 g/100 mL) and incubated at 25 °C for 30 min. the reaction was stopped with 1 mL of 

dinitrosalicylic acid reagent. The mixtures were incubated in a boiling water bath for 5 min 

and allowed to stand and cool at room temperature before the addition of 5.4 mL of distilled 

water. The absorbance of reaction mixture at 540 nm was measured and compared with the 

control (buffer solution without extract) using UV-Visible . The percentage inhibition of α-

amylase by the ethanolic extract was calculated using the equation 2. 

 

2. 7. Statistical analyses  

Data are expressed as means ±SD (standard deviation) from three replicates. The 

statistical analyses were performed with ANOVA test, taking a probability of 0.05 % as the 

criterion of significance (P < 0.05). 

 

 

3.  RESULTS AND DISCUSSION 

 

Date palm fruit has important bioactive effects due to its content of various 

phytochemical compounds. Recently some studies that supported these results were reported 

[28, 33, 34]. Thus, our study was undertaken considering the leaves of three varieties. To the 

best of our knowledge, the leaves extracts have not been investigated so far. 

 

3. 1. Extraction yields and phenolic contents 

The yields of ethanolic leaves extract of selected varieties of Phoenyx dactylifera L. 

were measured. Ethanol is considered as a selective solvent to extract a wide range of 

bioactive molecules with high yield [35]. The output of Ghars variety (GE) was significantly 

greater than that of the other varieties (18.43 ±0.8 %). The output for the Deglet Nour (DNE)  

and Hamraya varieties (HE) were  17.15 ±0.5 % and 16.20 ±0.54 respectively. 

The total phenolic content of the ethanolic extracts is given in Figure 1. The values vary 

from 180.27 ±7.25 to 342.45 ±12.5 mg GAE/g DW. Ghars variety was found to have the 

highest value of phenolic content (342.45 ±12.5 mg GAE/g DW). Deglet Nour and Hamraya 

were considered as rich in phenolic compounds with a concentration of 221.75 ±9.59 and 

190.27 ±6.55 mg GAE/g DW respectively. 
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Fig. 1. Total phenolic contents of selected varieties of Phoenyx dactylifera expressed as mg GAE/g 

DW. Results are expressed as the mean ± standard deviation (n = 3). 

 

 

3. 2. DPPH radical scavenging inhibition 

The DPPH radical scavenging activity of ethanolic leaves extract of the three varieties 

of Phoenyx dactylifera is represented in Figure 2. The crude extract of Ghars variety 

displayed the highest value (IC50 = 7.44 ±0.08 μg/mL). Deglet Nour exhibited an intermediate 

value: (IC50 = 10.25 ±0.09 μg/mL).  

The lowest amount was observed in Hamraya variety (IC50 = 12.61 ±0.08 μg/mL). The 

antioxidant capacity of different varieties of Phoenyx dactylifera is higher than the positive 

control BHT (IC50 = 1 4.46 ±0.06 μg/mL). 

 

3. 3. Scavenging of superoxide radicals activity 

The assay was based on the capacity of different extracts of Phoenyx dactylifera L. to 

enhance the formation of formazane in comparison to the NBT/riboflavin reference signal 

[27]. The results of selected varieties are represented in Figure 3. The scavenging activity of 

GE exhibited higher inhibition (IC50 = 39.11 ±0.92 μg/mL) and 67.32 ±1.7 μg/mL for DNE, 

while leaves extract of HE variety displays the lowest response in this assay (IC50 = 89.73 

±2.12 μg/mL).  

These extracts exhibited more activity than the querecetin (IC50 = 327.95 ±12.25 

μg/mL). Data are collected in Figure 3. 
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Fig. 2. DPPH radical activity of ethanolic extract of selected varieties from Phoenyx dactylifera L  and 

standards BHT. Values are mean ±SD of three separate experiments done in triplicate. 
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Fig. 3. Superoxide scavenging potential of ethanolic extract of selected varieties Phoenyx Dactylifera 

L. Values are mean ±SD of three separate experiments done in triplicate. 
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3. 4. Nitric oxide generation 

The scavenging activity of the extracts against nitric oxide was calculated. All extracts 

down-regulated NO production with IC50 < 500 μg/mL. The strongest effect was observed for 

the GE with an IC50 = 240.28 ±8.42 μg/mL. Regarding the other extracts, DNE IC50 = 307.89 

±11.25 μg/mL and HE IC50 = 390.72 ±13.15 μg/mL. The inhibition of the reference chemical 

BHT against nitric oxide radicals was IC50 = 711.65 ±19.35 μg/mL, the results were shown in 

Figure 4. 
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Fig. 4. Nitric oxide scavenging activities of ethanolic extract of selected varieties from Phoenyx in 

comparison with BHT. Results were presented as mean ±SD (n = 3). 

 

 

3. 5. α-amylase effect 

The antidiabetic activity of the leaves extracts of selected varieties of Phoenix 

dactylifera L. against α-amylase was investigated and the results were shown in Figure 5. The 

inhibition rate of ethanolic extracts was determined by the linear regression equation. The 

leaves extract showed a significant inhibition of α-amylase with the higher value obtained 

from the leaves extract of Ghars variety (IC50 = 379.44 μg/mL). The leaves extract of Deglet 

Nour showed an average value (IC50 = 483.74 μg/mL) and the lowest inhibition (IC50 = 553.94 

μg/mL) was recorded for Hamraya extract. 

Phoenyx dactylifera L leaves seem to be an important source of active compounds 

owing to their remarkable bioactive behaviour. Nevertheless, most of the literature reports 

deal with fruits activities [36-38]. For this reason our study was intended to investigate the 

leaves extracts of three varieties. To the best of our knowledge the plant leaves have not 

subjected to any antioxidant, anti-inflammatory or antidiabetic investigations so far. 
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Fig. 5. α-amylase inhibition activity (Antidiabetic activity) of ethanolic extract of 

selected varieties of Phoenyx dactylifera L. 
 

 

The phytochemical analyses conducted on leaves extracts of above mentioned varieties 

of Phoenyx dactylifera L revealed the presence of phenolic compounds, which are famous for 

diverse biological activities including anti-carcinogenic and anti-atherosclerotic activities 

related to their antioxidant capacity [39]. Phenolic compounds are also known to be used in 

the treatment of inflamed on ulcerated tissues and they have remarkable activity in cancer 

prevention, in addition to the treatment of stress-related ailment and as dressings for wounds 

normally encountered in circumcision rites, bruise sores [40-41]. The relatively high 

antioxidant capacity of leaves ethanolic extracts reflects the high level of phenolic content. 

The phenolic compounds were considered to be the most active antioxidant derivatives 

in plants and are well known as antioxidant and scavenger agent against free radicals [42-43]. 

In living system, the free radicals are constantly generated and their associated with oxidative 

extensive damage to tissues [44-30]. Different therapeutic approaches can be used to decrease 

the oxidative stress including scavenging of free radicals. Inhibition of these radicals produces 

enzymes and enchains antioxidant system by targeting the signalling routes [45]. Many 

synthetic drugs protect against oxidative damage but they have adverse side effects. The 

present study showed that the leaves ethanolic extracts of  three selected varieties of Phoenyx 

dactylifera L have good antioxidant as well as free radicals scavenging properties. The leaves 

ethanolic extracts of selected varieties were very potent superoxide radicals’ scavenger. These 

extracts were more active than the positive control (Querecetin). It seems that this activity is 

mostly related to the presence of the phenolic compounds.  
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Superoxide radicals are generated by numerous biological and phytochemical reactions. 

The results suggest that concentration depends on the increasing of superoxide radical 

scavenging activity [27]. 

Numerous plants rich on phenolic compounds have been investigated as potential 

inhibitors of NO production in inflammatory reaction [31]. These compounds used in the 

treatment of chronic inflammatory diseases associated with overproduction of nitric oxide 

[46]. The toxicity of nitric oxide increases greatly when it reacts with superoxide radicals 

forming the highly reactive peroxynitrite anion (ONOOˉ) [47]. The nitric oxide generated 

from sodium nitroprusside reacts with oxygen to form nitrite. The leaves ethanolic extract of 

the three varieties inhibits nitrite formation by directly competing with oxygen in the reaction 

with nitric oxide. The present study proved that the leaves extract have good nitric oxide 

scavenging activity. In the other hand, these extracts show high inhibition rate against α-

amylase enzyme. Natural sources of α-amylase inhibitor have received a lot of interest aiming 

to search for alternative to synthetic enzyme inhibitors as acarbose, metformine and orlistat 

which have been found to exhibit adverse effect, mild efficacy and can cause gastrointestinal 

distress as a side effect [48].  

Certain plant phenolic compounds have the ability to partially inhibit the activity of α-

amylase enzyme and they are therefore useful in dietary management of type II diabetes [49-

32]. Phenolics are able to bind with the reactive sites of α-amylase and alter its catalytic effect 

[50], this is the first study reporting the α-amylase inhibition activity of ethanolic leaves 

extracts of Ghars, Deglet Nour and Hamraya variety of Phoenyx dactylifera L.     

 

                    

4.  CONCLUSION 
 

In conclusion the present study demonstrates that leaves extract of three varieties of 

Phoenyx dactylifera L (Ghars, Deglet Nour, Hamraya) possess potent antioxidant, anti-

inflammation and antidiabetic activities which comparable with the references synthetic 

antioxidant and anti-inflammation, and can be replaced these synthetic compounds. Further 

studies are in progress in this laboratory for the isolation and identification of the bioactive 

components.  
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