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ABSTRACT 

The present study aimed to estimate the individual and total phenols and antioxidant activity of the aqueous and alco-
holic extracts of three premium quality date varieties (Khalas, Sukkari and Ajwa) from Saudi Arabia. In general, water 
extract has shown significantly higher contents of total phenols than alcoholic, especially in Ajwa (455.88 and 245.66 
mg/100g respectively). However, phenolic profile indicated that Sukkari contained the highest rutin concentration (8.10 
mg/kg), whereas, catechin was approximately the same in Sukkari and Ajwa (7.50 and 7.30 mg/kg respectively). Khalas 
was the highest variety content of caffeic acid (7.40 mg/kg). A significant difference has indicated among extracts and 
varieties in suppressing lipid peroxidation. Sukkari and Ajwa have reduced the oxidation with 50% at lower concentra-
tion in water extract than alcoholic (0.63, 0.70 and 1.60, 1.43 mg/ml respectively). Furthermore, high positive linear 
correlation was found between total phenols in water (r = 0.96) and alcohol (r = 0.85) extracts and inhibition of lipid 
oxidation activity. The compounds responsible for the activity were catechin (r = 0.96), and rutin (r = 0.74) in water 
extract, whereas this correlation decreased in alcoholic extract (r = 0.66) for catechin and very weak (r = 0.38) for ru-
tin. No correlation was found between caffeic acid and lipid peroxidation in both extracts. Similar significant results 
were obtained with DPPH test, except with Sukari, which has shown no difference between aqueous and alcoholic ex-
tracts (4.30, 4.10 mg/ml respectively). 
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1. Introduction 

Fruits and vegetables have been implicated in preventing 
or reducing the risk of coronary heart diseases [1,2], can-
cer [3,4] and other chronic diseases [5]. For these reasons, 
recommendations to increase the dietary intakes of fruits 
and vegetables have been suggested by many world au-
thorities [6]. Date palm tree, Phoenix dactylifera L., is an 
important plantation crop for many countries extending 
from North Africa to the Middle East including many 
states of the Arabian Gulf Cooperation Countries (GCC).  

Date fruits are still considered by many people in this 
part of the world as a staple food [7]. 

The potential health benefits of fruits and vegetables 
have been partially attributed to their polyphenols con-
tents, in particular flavonoids that have received much 

attention in the literature over the past decade for its bio-
logical effects [8,9]. Recent studies have reported that 
palm date fruit (Phoenix dactylifera L.) might be a good 
source of these active components [10-13]. Also, It was 
found that palm date has a potent ability to suppress free 
radicals using different methods [13,14] even within 
studies that found little contents of total phenols [11,12].  

The nutritional and biochemical aspects of date fruits 
were reported by many workers [10,13,15-20]. They are 
rich in simple sugars such as glucose and fructose (65% - 
80%), and a good source of fibers and some essential 
minerals, but low in fat and protein with no starch [10, 
18]. Besides nutritional value, date fruits are rich in phe-
nolic compounds possessing antioxidant activity. Re-
cently, several studies have reported such activity of date 
fruits from Algeria [12], Kuwait [21], Oman [13] and the 
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USA [22]. 
An antioxidant, which can quench reactive free radi-

cals, can prevent the oxidation of other molecules and 
may, therefore, have health-promoting effects in the pre-
vention of degenerative diseases [23]. The interest in 
antioxidants has been increasing because of their high 
capacity in scavenging free radicals related to various 
diseases [24]. 

The antioxidant potentials of Algerian dates have been 
studied [12]. The total phenolic compounds (TPC) and 
antiradical efficiency of the Algerian ripe date palm 
fruits were 2.49 - 8.36 mg gallic acid equivalents (GAE) 
per 100 g fresh weight and 0.08 - 0.22 mg/100g, respec-
tively. Native sun-dried dates’ varieties from Oman have 
been studied [13,25]. The TPC and antioxidant activity 
(AA) of Omani dates was 172 - 246 mg GAE per 100 g 
and 146 - 162 l/mol Trolox equivalents per g (on a fresh 
weight basis), respectively [25]. 

Dates are produced in 35 countries worldwide and cul-
tivated on about 2.9 million acres of land. The world 
production estimate of date in 2004 was 6,772,068 metric 
tonnes, and Iran (14% of world production) is the second 
major producer after Egypt (17% of world production) 
[26]. 

The aims of this study were to estimate the individual 
and total phenols in three date varieties, considered to be 
premium quality and the most consumed in the Kingdom 
of Saudi Arabia namely Khalas, Sukkari, and Ajwa, their 
antioxidant activity, and determine the correlation be-
tween the antioxidant capacity and phenolic contents. 

2. Materials and Methods 

2.1. Plant Materials 

Three different ripe date palm (Phoenix dactylifera) fruit 
varieties known as Khalas, Sukkari and Ajwa were se-
lected in fully ripe stage. Khalas and Sukkari were col-
lected from Riyadh city markets, whereas Ajwa was 
harvested from Almadina Almonawara city (Saudi Ara-
bia) and stored at –18˚C. 

2.2. Chemicals 

All chemicals were purchased from Sigma chemical Co., 
St. Louis, Mo, U.S. All chemicals and reagents used 
were of analytical grade. 

2.3. Extraction of the Phenolics 

The phenolics from palm date fruits were extracted as 
described previously [27]. A portion of 10 g of date fruit 
was extracted with 90 ml of water or methanol (99%), 
after being mixed by magnetic stirrer for half an hour, 
and then filtered with filter paper Whatman No. 41. The 
remaining materials were re-extracted three times, and 

then concentrated by lyophilization until dryness.  

2.4. Determination of Total Phenols 

Total phenol content was determined according to the 
method described by Negi et al. (2003) [28].  

2.5. Determination of Glycosides in Dates 

Sugars were determined in dates according to AOAC 
method [29] by using HPLC (Shimadzu LC-10 Ad, 
Kyoto, Japan). 

2.6. Flavonoids and Phenolic Compound  
Quantification 

The extraction and the separation of flavonoides were 
done according to Lunn (2000) [30]. The separations of 
individual phenols in extracts were carried out on Shi-
madzu liquid chromatographic system. For rutin extrac-
tion 2 g of date sample was homogenized in 100 ml of 
mixture of water-methanol-acetic acid (55:40:5) and for 
caffeic acid date sample was homogenized in 100 ml of 
mixture of water-methanol (50:50). For catechin extrac-
tion 5 g of date sample was homogenized in 50 ml of 
phosphoric acid. The extract was put in a sonomatic 
Langford (Model 575 H) at temperature 60˚C around 15 
min for rutin and caffeic acid, around 60 min for catchin. 
The mixture was filtered and concentrated by a rotary 
evaporator (BiBBy, Model RF 200 B) to 10 ul. A 20 ul 
aliquot of this solution was injected into the HPLC sys-
tem (Shimadzu, Japan) using a Shim-Pack CLC-ODS 
column with flow rate 1 ml/min. The mobile phase was 
water-methanol-acetic acid (50:50:1, v/v). The wave-
lengths used were 254 nm for rutin, 274 nm for caffeic 
acid and 555 nm for catechin. The chromatographic 
peaks of the phenols were confirmed by comparing their 
retention times and UV spectra with that of their refer-
ence standards.  

2.7. Thiobarbituric Acid Reactive Substances 
(TBARS) 

Assessment of lipid oxidation was achieved by evalua-
tion the formation of TBARS according to the method of 
Garcia-Alonso et al. [31] with some modification. The 
reagents were added in the following order: 230 µl KCl 
(150 mM), date extracts (40 µl) of different concentra-
tions, control (1) was without test sample, and phos-
phatidylcholine (1 mg/ml). Lipid peroxidation was in-
duced by adding 40 µl FeCl3 (20 mM) plus 40 µl ascor-
bate (50 mM). To eliminate the possible interference of 
TBA with sugars, control (2) was made up by adding all 
reagents without oxidized substrates. After incubation at 
37˚C for 60 min, the reaction was stopped by adding 0.8 
ml of 20% trichloroacetic acid (TCA)/0.4% thiobarbi-
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lower compared to study of Sawaya et al. 1983 [10] for 
the same varieties. This could be due to the difference of 
the method that is used which involved boiling the sam-
ple. Moreover, soil and climatic differences could have 
affect polyphenols content in dates. 

turic acid (TBA)/0.25 N HCl, and 0.01 ml of BHT, and 
the reaction mixture was boiled for 15 min, then cooled, 
centrifuged and absorbance of the supernatant was 
measured at 532 nm after using control (2) to zero in the 
spectrophotometer. The ability of the extract to inhibit 
the peroxidation was calculated using the following 
equation:  

Peroxidation inhibition (%) = (Control1OD  
– sample OD/Control1 OD) × 100. 

2.8. Free Radical Scavenging Capacity 

Antioxidant activity was determined by the 2,2,diphenyl- 
2-picryl-hydrazyl (DPPH) method [12,32]. A portion of 
1.950 ml of DPPH solution (6 × 10–5 M) diluted in me- 
thanol was incubated with 50 µl of the extract, of varying 
concentrations. The absorbance of the mixture was 
measured at 515 nm, and radical scavenging activity was 
expressed as the efficient concentration (EC50) which 
represent the amount of antioxidant necessary to decrease 
the initial DPPH concentration by 50%.  

2.9. Statistical Analysis 

Turkey test was used in showing the statistical signifi-
cance between different samples. The different is sig-
nificant at p ≤ 0.05. Data were analyzed using SPSS. 

3. Results and Discussion  

3.1. Total Phenols and Glycosides in Dates 

Table 1 shows that the concentration of total polyphe-
nols depends on date variety and extraction solvent. Total 
polyphenols in Ajaw water extract (455.88 mg/100g) was 
the highest compared to sukkari 377.66 mg/100g and 
khalas 238.54 mg/100g extracts (P ≤ 0.05) Total poly-
phenols in alcohol extract of the three date varieties fol-
lowed the same trend as in water extract. However, 
polyphenols in the water extract was higher significantly 
compared to the alcohol extract (P ≤ 0.05).  

The concentration of polyphenols in this study was  
 
Table 1. Total phenols contents (TP) of water and alcohol 
extracts in different date varieties. 

TP* (mg/100g) 
Solvents Varieties 

Water Alcohol 

Ajwa 455.88 ± 6.9  A
a 245.66 ± 4.5 A

b  

Sukari 377.66 ± 6.4  B
a 222.7 ± 5.3 B

b  

Khalas 238.54 ± 10  C
a 106.06 ± 7.3 C

b  

Means ± SD of triplicate. Values with different superscripts in the same 
column are significantly different (P ≤ 0.05). Values with different sub-
scripts in the same row are significantly different (P ≤ 0.05). TP*: Total 
Phenols. 

It was found also that the dark variety of date (Ajwa) 
had the highest concentration of polyphenols, whereas 
the light variety (Khalas) contained the lowest (Table 1). 
This finding agreed with the study of Beretta et al. [33] 
who found a high correlation (r = 0.93) between poly-
phenols concentration and the color of honey. However, 
Al-Farsi et al. [13] found negative correlation between 
polyphenols and the color of dates. This could be due to 
stage of date as they studied the ratab stage of date that 
differs from tamar (fully ripe) stage, which was used in 
this investigation. 

Our results are in agreement, to some extent, with that 
reported by Al-Farsi et al., [13] who found that total 
phenol contents of dates were 308 and 276 mg/100g in 
methanol and water extracts respectively. On the other 
hand, in studies carried out by Wu et al., [11] and Man-
souri et al., [12], date (Deglet Noor variety) has being 
showed much lower concentration in total phenols as 
compared to the present study. This variation could be 
explained by the absence of monomer and polymer of 
proanthocyanin of that variety [34] as well as its lower 
content of phenolic acids [35]. 
The concentration of total polyphenols in this study de-
termined by Folin-ciocaltue method, which is, could be 
affected by protein, ascorbic acid and reducing sugars 
especially fructose [36,37]. Therefore, concentration of 
sugars was determined in this study (Figure 1). The 
concentrations of glucose and fructose were the higher in 
Ajwa and Khalas compared to Sukkari, whereas total 
polyphenols concentration was the highest in Ajwa and 
Sukkari and the lowest in Khalas accordingly sugars in 
dates could had no interference with Folin-Ciocaltue test. 
Gheldof and Engeseth [36] found effect of sugars in Fo-
lin-cicoltue test for different fruits. 
 

 
Figure 1. Glycosides determination in date samples. 
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3.2. Flavonoides and Phenolic Compounds It is observed from Table 3 that the required concen-
tration for reducing 50% of lipid peroxidation was sig-
nificant (P < 0.05) less in Ajwa and Sukkari (0.70, 0.63 
and 1.43 and 1.60 mg/ml) than in Khalas (0.96 and 1.88 
mg/ml) in both aqueous and alcoholic extracts respec-
tively. Moreover, the difference between the solvents to 
inhibit 50% of lipid peroxidation has also been signifi-
cant (P < 0.05), as the aqueous extract of Ajwa and Suk-
kari reached more than 50% of its concentration in alco-
holic solvent and about half for Khalas. This finding 
confirms Al-Farsi et al., [13] suggestion that most of the 
antioxidants types in dates are hydrophilic. Although the 
most antioxidants in date fruit are water-soluble, it has 
shown a potent ability to act as antioxidant activity in 
lipids membranes system. This is could be partially due 
to the property of flavanols which can react in both side 
of water and lipid layers of cell membranes [21,41], and 
therefore protecting from oxidative degradation. Vayalill 
[21], measured antioxidant acitivity of tamer by the same 
test (TBA). He found that reduction 50% of lipids per-
oxidation requires (1.9 mg/ml) of date water extract. This 
concentration is much higher compared to those found in 
this study, although the stage of date in his study was 
fresh (rutab), which is supposed to reflect greater activity 
than tamer stage [13,42]. A possible explanation of this 
difference could be attributed the time that the extraction 
was added in his experiment, was after incubation, and 
this may allow more generation of free radicals, and 
therefore the concentration of extract was needed to be 
rise. Also it may be referred to the variety.  

The protective role of flavonoids, specifically flavanols 
and flavonols, from cardiovascular and cancer diseases 
has pointed out [8,9,38]. Therefore, in this study catechin, 
rutin and nonflavonoid (caffeic acid) were determined of 
three varieties of date by HPLC analysis. As seen in Ta-
ble 2 content of rutin in Sukkari (8.10 mg/kg) was sig-
nificantly higher than in Ajwa and Khalas (6.50 and 3.60 
mg/kg respectively). However, the content of catechin in 
Sukkari and Ajwa was significantly equal (7.50 and 7.30 
mg/kg), whereas in Khalas was significantly lower than 
latter varieties (5 mg/kg). On the other hand, there was 
no significant difference of the content of caffeic acid 
between Ajwa and Sukhri where it was higher in khalas 
(Table 2). In other varieties caffeic acid is almost close 
to our result [36] However, it was so much lower than 
Al-farsi, [13] finding (76 mg/kg). This could be due to the 
difference of varieties and applied determining method.  

3.3. Antioxidant Activities 

3.3.1. Inhibition of Lipid Peroxidation 
Since the absence of one test that provides all informa-
tion about antioxidants activity in the natural materials 
extracts, there is a pressing need for using different 
methods to evaluate the effective activity of a studied 
sample towards the free radicals, and though, achieving 
an accurate measurement for the antioxidant activity [39, 
40]. Thus, the combination of two assays, TBARS and 
DPPH, were applied in this study.  
 

Table 2. Individual phenols analyzed by HPLC (mg/kg). 

Date Varieties 
Phenol type 

Ajwa Sukhari Khalas 

Rutin 6.50 ± 1.70a 8.10 ± 0.20b 3.60 ± 0.07c 

Catechin 7.30 ± 0.14a 7.50 ± 0.70a 5.00 ± 0.18b 

Caffeic acid 5.70 ± 0.77a 5.40 ± 0.64a 7.40 ± 1.61b 

Means ± SD of duplicate. Values with different superscripts in the same row are significantly different (P ≤ 0.05). 

 
Table 3. Total antioxidant activity and capacity (TBA and DPPH assays) of water and alcohol extracts in dif-
ferent date varieties. 

TBA* (mg/ml) DPPH** (mg/ml) 
Solvents Varieties 

Water Alcohol Water Alcohol 

Ajwa 0.70 ± 0.03  A

a 1.43 ± 0.03 A

b
 2.90 ± 0.30  A

a 3.80 ± 0.29 A

b
 

Sukari 0.63 ± 0.04  A

a 1.60 ± 0.08 A

b
 4.30 ± 0.04  B

a 4.10 ± 0.14  A

a

Khalas 0.96 ± 0.06  A

a 1.88 ± 0.020 B

b

 6.60 ± 0.13  C

a 9.10 ± 0.11 B

b

 

Means ± SD of triplicate. Values with different superscripts in the same column are significantly different (P ≤ 0.05). Values with different 
subscripts in the same row for each assay are significantly different (P ≤ 0.05). TBA*: Thiobarbituric acid; DPPH**: diphenylpicrylhydroic.    
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Correlation between the content of either total or indi-

vidual phenols and antioxidant capacity was calculated in 
this study. It was found high positive linear correlation 
with total phenols (r2 = 0.96, r2 = 0.85) in water and al-
cohol extracts respectively, and with catechin and rutin 
(r2 = 0.94, r2 = 0.74) in aqueous extract. However, this 
correlation with catechin and rutin in alcohol extract de-
creased to (r2 = 0.66) and (r2 = 0.38) respectively. Re-
garding to caffeic acid, it was found a negative correla-
tion with the antioxidant activity. These data indicate that 
the antioxidant activity was obtained directly from phe-
nolics, particularly catechin and rutin, and assures other 
experiments that mentioned the same vital role of cate-
chin and rutin in lipid peroxidation inhibition [41,43,44]. 
Wu et al., [11] has reported a strong linear relationship 
between antioxidant activity using ORAC assay, and 
total phenols of Deglet Noor Varity. However, in other 
work [13] even though using the same assay, this corre-
lation was not found. The difference in this correlation 
between our outcomes and Al-Farsi [13] may attribute to 
the properties of phenolics that may react well in certain 
assay and decrease in another one as Garcia-Alonso et al., 
citied [31]. Furthermore, some date varieties do not con-
tain monomer or polymer of proanthocyain [35], which 
show high contribution to the antioxidant capacity in this 
study and in others [40,44], and therefore Fard and 
khasab varieties that used in Al-Farsi et al., study [13] 
may not contain these active components.  

3.3.2. Free Radical Scavenging Capacity 
The EC50 values determined by DPPA assay of the sam-
ples tested offered significantly (P < 0.05) the same reac-
tivity order as shown with polyphenols: Ajwa > Sukkari 
> Khalas (2.90, 4.30, 6.60 mg/ml), Ajwa = Sukkari > 
Khalas (3.80, 4.10 and 9.10 mg/ml) in water and alcohol 
respectively (Table 3). Also between the solvents: water 
> alcohol, the lower the EC50, the higher the antioxidant 
capacity. However, ANOVA analysis showed that there 
is no significant different among extracts in Sukkari va-
riety. These data assures of the antioxidant water-soluble 
type that date fruit contains.  

Since, Ajwa has shown the highest antioxidant activity 
among other varieties, the kinetic behavior of Ajwa ex-
tracts (aqueous and alcohol) were estimated at different 
concentrations in both aqueous and alcohol extracts 
(Figure 2). The steady state was reached in less than 2h 
compared to alcoholic extract which reacted very more 
slowly with DPPH taking 20 h to reach a steady state. 
Mansouri et al. [12] reported that a DPPH radical scav-
enging activity of date fruit was associated with the con-
tents of the total phenolics (r2 = 0.99). 

This implies that Ajwa, which shows strongest anti-
oxidant capacity rather than other varieties, in particular  

 
(a) 

 

 
(b) 

Figure 2. The kinetic behavior of free radical scavenging 
capacity of Ajwa in (a) aqueous and (b) alcohol extracts at 
different concentrations. 
 
in water extract, may contain other unmeasured potent 
polyphenolic antioxidant, in particular proanthocyaindins. 
These biocomponents, the polymer of catechins, which 
have been found in some date varieties [27,45] may 
make a large contribution to this activity.  

A consideration can be drafted from the comparison of 
data obtained with different antioxidant methods. It ap-
pears that the ability of date extract to prevent the gen-
eration of free radicals through iron chelating was the 
major antioxidant mechanism responsible for the ob-
served antioxidant activity. This interpretation is sup-
ported by Guo et al. [14], who found that date fruit has 
the second antioxidant activity among 28 fruits by using 
FRAP test. Ferrous (Fe2+) is capable of generating free 
radicals from peroxides by the Fenton reaction and is 
implicated in many diseases [45], and reduction of Fe2+ 
concentrations in the Fenton reaction would protect 
against oxidative damage. Nevertheless, Vayalil [21] 
assumed different mechanism of date extract by sup-
pressing hydroxyl-radical, according to hydroxyl radical 
assay that give same concentration to reduce the com-
plete inhibition as TBA test does (4.0 mg/ml). However, 
it should be taken into consideration that both assays 
which were used in the experiment contain same free 
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radical generator, iron, and therefore, concluding with 
the latter postulation, in some extent, is difficult to be 
assured.  

4. Conclusions  

The presented data in this study confirms that date fruit 
can be considered a rich source of hydrophilic antioxi-
dant, and this reducing property is generally associated 
with the presence of polyphenols specifically flavanols. 
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