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Abstract

Phoenix dactylifera is an ancient tree that belongs to the Arecaceae family; its leaves, barks,
fruits and pollens have highly anti-oxidant, anti-cancer, hepato-protective, neuro-protective, sexual
improvement, anti-hyper lipidemic, and anti-microbial potentials. The broad pharmacological effects
of Phoenix dactylifera may be attributed to the powerful and beneficial ingredients including
phenolic, flavonoids, carotenoids, vitamins, minerals, amino acids, fatty acids and organic acids. The
present review was conducted to describe the beneficial and pharmacological preventive effects of
Phoenix dactylifera through recoded the published data on web of science, Scopus and Google
scholar databases to review the pharmacological effects of Phoenix dactylifera.
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INTRODUCTION

Dates [Phoenix dactylifera; DPD] are the
members of the palm family Arecaceae. The
species name dactylifera “date-bearing” came
from two words Greek dactyls means “date”
and the Greek word ferd6 meaning bearing [1].
Dates are a strategic source of food due to their
nutritional value and medicinal benefits.
Furthermore, many religious narratives and
folklore have confirmed the economic
importance of DPD. In fact, many researchers
have conducted their studies and research on
DPD to know and assess their unique
properties, benefits and active compounds.
However, what are the directions taken by this
research and what are their results? Therefore,
the current study highlights a review of recent
scientific sources regarding the developments
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that science has reached in the medicinal
properties of DPD.

DESCRIPTION

Dates [Phoenix dactylifera; DPD] are
the members of the palm family Arecaceae.
The species name dactylifera “date-bearing”
came from two words Greek dactyls means
“date” and the Greek word ferd meaning
bearing [1]. The date palm is one of the oldest
cultivated plants of earth and being used as
food for 6000 years [2]. More than two
hundred varieties of dates are available
worldwide. Mainly it is found in Iragq, Middle
Eastern countries, around the Arabian Gulf,
Egypt and north of Africa. The Taxonomical
classification of DPD is as follow:
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Division: Magnoliophyta; Class: Liliopsida;
Subclass: Arecidae; Order: Arecales; Family:
Arecaceae; Genus: Phoenix; Species: P.
dactylifera [3].

It was said that when it comes to food
security, the date tree is considered the sacred
tree in parts of Western Asia and North Africa
and the DPD is one of the most abundant fruits.
The date tree is also considered an endemic
functional food [4]. In fact, Phoenix
dactylifera is the scientific name for date palm.
Moreover, DPD are famous for their delectable
fruit which is why the Holy Quran references
dates numerous times. Medium-sized 15-25 m
tall single or clustered stems of the same root
grow this plant [5]. While both the female and
male sections of the date palm are produced
from the same seed, only 50% of the date palm
is fruit-bearing [feminine]. Authors were
classified the stages of fruit development into
four main stages which are Kimri [green
color], Khalal [yellow stage], Rutab [soft and
sweet], and Tamar [full ripe stage] stages [6].
The diameters of ripe fruit are varying from
kind to kind such as it is large in Deglet Noor
and Hallawi 45 x 22.5 mm and 39 x 22 mm,
respectively; medium like Zahidi 33 x 27 mm
and small like Barhi 30 x 21 mm [7]. The DPD
has natural components and they have been
tested for their medical properties such as
phytochemicals, sterols, carotenes, and
flavonoids [8]. Iron, calcium, cobalt, fluorine,
manganese, sodium, copper, and zinc are
abundant in the pulp [9].

Chemical Components of Date [Phoenix
Dactylifera]:

The DPD is rich with many
components such as carbohydrate [sugar],
dietary fibers, phytochemicals [carotenoids, a
rich source of polyphenols, flavonoids,
tannins, and sterols], fatty acids, amino acids,
ash, and more that 15 kinds of minerals,
vitamins and salts [7,9, 10, 11, 12] as will be
described below.

There are three types of sugar in DPD
in percentage of 44-88% carbohydrates which
are fructose, glucose and sucrose; that make
them a valuable source of energy [7]. Some
kind of DPD has fructose and glucose such as
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Khulas; and some of them have in addition to
them, also contained sucrose like Zahidi.
However, another kind of DPD has sucrose in
some stage of developing or ripening; like in
Barhi, it was found that in khalal stage had 6.2
g sucrose of total sugar 31.1 g of sugar / 100 g
of fruit, while in tamr stage the percentage of
sucrose was 0.0 g of total 57.2 g sugar / 100 g
of fruit [12]. Thus, the levels of energy of
generality types of DPD have recently been
estimated and are between 239 and 322
kcal/100 g FW [7, 10]. The high levels of
energy were recorded in Zahidi and Hallawi
[322 and 315 kcal/ 100 g FW, respectively].
On the contrary, the lower level of energy was
reported in Barhi [239 kcal / 100 g FW; 12].
Moreover, DPD contain 10.80%
moisture, 89.20% dry solids, 0.2-0.5% fatty
acids, 2.3-5.6% amino acids, and 6.4-11.5%
dietary fibres. According the data that reported
by Ghnimi et al. [12] the high percentage of
fibre was recorded in Khadrawy 23.8% [23.8 g
/ 100 g FW]. Some composition of vitamins
and elements were conducted by Ramchoun et
al. [11]; Thiamine [Bi] was 82 mg and
Riboflavin [B2] was 160 mg are found in the
palm'’s vitamin content, as folic acid was 61 mg
and Ascorbic acid [C] was 2.5 mg /100 g. The
DPD fruit contained well amounts of minerals
includes potassium 4% from dry matter,
followed by calcium 1.55%, magnesium
1.03%, phosphorus 0.39%, and sodium 0.14%
[13]. The following is the most important anti-
oxidant chemical compositions of DPD:

1. Carotenoids

In the lipid fractions of DPD, carotenoids
are considered as a major class of
phytochemicals. Carotenoids are precursors of
vitamin A. Furthermore, carotenoids can
protect the cells from harmful effects of free
radicals as anti-oxidants [14] and play a major
role in vision. The major carotenoids in DPD
are lutein and b-carotene [15]. It was noted that
the yellow date had high amount of carotenoids
than other color of DPD [16].

2. Phyto-sterols and Phyto-estrogens
Phyto-sterols, chemical structure which
similar to the cholesterol, are another major
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phyto-chemicals that found in the lipid soluble
fraction of the DPD [17]. It was found that
DPD contains and identified several phyto-
sterols includes: stigma-sterol, b-sito-sterol,
campe-sterol, and isofuco-sterol [18]. Phyto-
estrogens are natural compounds which could
bind estrogen receptors. It exerts diverse
estrogenic or anti-estrogenic effects [19].
Thompson et al. studied the phyto-estrogens
content in DPD and they identified several
phyto-estrogens which include: formononetin,
daidzein, glycitein, genistein, matairesinol,
lariciresinol, pinoresinol, and
secoisolariciresinol [20].

3. Phenolic Acids

The main aromatic secondary plant
metabolites are phenolic acids which
considered as effective anti-oxidant due to they
act as free radical scavenger. Phenolic Acids
contain hydroxyl function that located on
aromatic benzene ring with one or more
carboxylic acid groups. In fact, phenolic acids
can be divided into two main categories. The
former is cinnamic acid derivatives of which
contain nine carbon atoms. The latter is
benzoic acid derivatives of which contain
seven carbon atoms [21]. There are many
researches and studies that have proven
phenolic acids compounds in many varieties
and in different regions, we will mention the
most important of them, in order to prevent
narration and repetition, which leads to
boredom of the reader. It was revealed that
DPD is rich with phenolic acids [16,22]. Five
derivatives of benzoic acid were found in DPD
which are p-hydroxybenzoic acid, vanillic
acid, protocatechuic acid, gallic acid and
syringic acid; and four derivatives of cinnamic
acid which are o-coumaric acid, caffeic acid,
p-coumaric acid, and ferulic acid on Omani
DPD [16]. Algerian DPD varieties were
reported that the main phenolic acids including
p-coumaric acid, ferulic acid, sinapic acid,
three different isomers of 5-o-caffeoyl
shikimic acid, xanthoxylin acid, hydrocaffeic
acid, and coumaroylquinic acid [23].
Moreover, DPD is an immune booster due to
the action of phenolic acids that were
confirmed by Karasawa et al. who identified
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protocatechuic acid, caffeic acid, syringic acid,
ferulic acid, and chlorogenic acid in the UAE
DPD extract using UPLC compared with those
of standard phenolic acids [24]. In Tunisian
DPD, Protocatechuic acid, vanillic acid,
syringic acid, gallic acid, and p-coumaric acid
were detected [25]. The phenolic acids in
Saudi DPD varieties were gallic acid, ferulic
acid and p-coumaric acid [26].

4. Flavonoids

Flavonoids are great family of poly-
phenolic plant derived secondary metabolites.
Flavonoids contain two aromatic benzene rings
A and C which chemically bound via a
heterocyclic pyrane ring C and this skeleton is
often substituted with multiple substitution
patterns.  Flavonoids are classified into
numerous subcategories that include flavonols,
flavones, flavanonol, flavanones,
isoflavonone, isoflavones, flavan-3-ols, and
anthocyanidins. Flavonoids are found in a
variety of DPD with notable health benefits as
anti-oxidant and anti-inflammatory [27]. In a
study was conducted in 2006 on DPD, they
revealed that DPD contain luteolin, 13
flavonoid glycosides of apigenin and
quercetin, 19 in isomeric forms [28].
Furthermore, in Oman, the total flavonoid
content has been investigated for DPD [29].
While Michael et al. reported a new diosmetin
glycosides; diosmetin 7-O-b-L-
arabinofuranosy  [1—2]-b-D-apiofuranoside
[Diosmetin 1] and diosmetin 7-O- b-D-
apiofuranoside [Diosmetin 2] that was isolated
from acetone extract of DPD [87=30]. Hamad
et al. identified apigenin, quercetin,
isoquercetrin, luteolin, and rutin in Saudi DPD
[26].

The importance of Date
Dactylifera]:

[Phoenix

The DPD is a blessed tree mentioned in
the holy heavenly books [the Holy Qur’an, the
Bible and the Torah]. This tree played a major
role in maintaining the stability of the
ecosystem and combating desertification. It is
the greatest food-producing tree in the desert.
It is also the main factor in sustaining life in
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dry areas. The DPD can be eaten fresh [rutab]
and dried; as its fruits are a complete source of
food that can be stored and transported. The
palm date tree could provide a perfect source
of shade and protection for everything grown
under it. In Arabic and Islamic culture, the
Dates are one of the four main crops [wheat,
barley, dates and raisins]. DPD is an excellent
material for producing refined sugar, date-
sugar syrup, confectionery pastes and
fermentation products [6]. The DPD is
conducted in food industry and all parts of the
dates fruit can be used; for example, post
extracted of the honey of dates [Date molasses
and locally is named Dibees], the palm cake
[by-product] and the seeds can be used for
animal feeding. The palm cake can be used
fresh or dried. The seeds are crushed in a
special machine to turn the seeds into small
grains that are easy for animals to eat. The
DPD have been consumed traditionally in the
period of pregnancy and postpartum period as
well in different regions of Asia and Africa
[31].

Medical uses of Date [Phoenix Dactylifera]
A. Anti-oxidant Activities of Date Fruit:

The increasing of free radicals in the
body are related to different illnesses. For
example: cancer, cardiovascular disease,
Alzheimer’s, Parkinson’s, damage to cells,
neuro-generative illnesses, even depression in
some people and aging related diseases [32]. In
contrast, anti-oxidant materials could surly aid
to prevent these illnesses. Since these chemical
compounds can neutralize the free radicals
[33]. Anti-oxidants can be defined as
substances that delay to prevent or eliminate
oxidative damage in target tissue. Oxidation
refers to a chemical reaction in which electrons
are lost and the oxidative state is increased.
There is a homeostatic imbalance caused by
free radicals which are also known as ROS. In
fact, ROS induces oxidative stress which in
turn causes cell death and tissue damage.
Superoxide, hydroxyl, peroxyl, hydroperoxyl
and alkoxyl are all examples of ROS [34]. As
a result of their attacks on lipids, proteins and
nucleic acids, free radicals are responsible for
a variety of health problems [35]. Thus, study
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and reviewed the anti-oxidant capacity of DPD
is a key to understand the possible health
benefits of DPD. Phoenix dactylifera has been
shown to have anti-oxidant and anti-mutagenic
effects in vitro against free radicals [36].

It is well-known that the DPD are
highly anti-oxidant effect [1, 36] as DPD rich
with poly-phenolic compounds [9] and the
phenolic compounds can participate directly or
indirectly to anti-oxidant activity by their
redox properties to act as hydrogen donors,
reducing agents and singlet oxygen quenchers.
According to Ou et al. [38] revealed that the
total anti-oxidant of dates is ranged 8212 -
12,543 uM / g. In actual fact, it was found that
dates contain soluble phenolic compounds
including: hydroxybenzoates,
hydroxycinnamates and  flavonols and
flavonols [39]. Another study confirmed that
dates contain about 20 — 63 mg / g ferulic acid
which is the dominant phenolic acid [40].
Moreover, caffeoyl-shikimic acid, di-
hexoside, caffeoyl-sinapoyl-mono-hexoside,
hexoside, and different kinds of flavonoid
glycosides [41].

In 2015 a study was done on the anti-
oxidant potentials of DPD fruit’s phenolic or
flavonoid components from two kinds of date
that were Hallawi and Amari; through
determination of ferric-reducing anti-oxidant
power, free radical scavenging capacity,
inhibition of Cu #-induced LDL oxidation,
and enhancement of  HDL-mediated
cholesterol efflux from macrophages [36]. The
flavonoid fraction was found to have greater
inhibition of LDL oxidation than phenolic
fractions, with IC50 of 9-31 nmol/GAE mL
versus 85-116 nmol/GAE mL, respectively.
The phenolic and flavonoid fractions of both
Amari and Hallawi dates exhibited variable
capacities to reduce ferric ions, scavenge
radicals, and inhibit LDL oxidation. In
addition, only the flavonoid fractions
stimulated  cholesterol  removal  from
macrophages.

Another in vitro study to evaluate the
anti-oxidant activity of different kind of DPD
[42], the authors found that the phenolic
content was [54.66 mg/100 g fresh weight] and
flavonoids content was [54.46 quercetin
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equivalents/100 g fresh weights]. The
percentage of lipoperoxyl radical inhibition
reached 83 — 95 % in the DPD. A similar study
confirmed a high positive correlation between
total phenolic in methanolic extract of
Mauritanian DPD the anti-oxidant capacity
[43].

Recently, Abdul-Hamid et al. [44]
reported that there was a high antioxidant
action several varieties of dates, and they also
obtained high nitric oxide and 2, 2-diphenyl-1-
picrylhydrazyl inhibitions, ranging between
15-66% and 22-40%. Likewise, in a previous
study which indicated that the extracts
obtained from DPD of 12 different cultivars
showed excellent anti-oxidant activity [26].
The authors observed a significant diminution
in the level of free radicals with increasing
concentration of DPD. More concretely, this
research found that the scavenging capacity of
DPD was up to 38% and inhibited lipid
peroxidation. These investigations are in line
with those obtained by Zhang et al. [45] and
Chaira et al. [36] in different DPD extracts;
they observed inhibitions of lipid peroxidation
among 70-91% and 83-95%, respectively.

Even more, in vivo, it was
demonstrated that the intake of benzoic acids,
like ferulic acid, gallic and p-coumaric acids,
existing in the DPD fruit, increased the
presence of anti-oxidant enzymes in rats that
suffered from cardiac issues [46]. Furthermore,
in vivo research showed that the assimilation
of DPD extracts in rats enhanced the serum
anti-oxidant status. This was due to the
increasing the level of vitamins C, A, E, and
retinol, and reducing the  serum
malondialdehyde [lipid peroxidation] levels as
well [41]. Furthermore, Al-Yahya et al. [47]
found that the oral input of DPD extracts about
[250 and 500 mg/kg BW] prevented the
depletion of endogenous anti-oxidants
[catalase, superoxide dismutase] and inhibited
lipid peroxidation [malondialdehyde] in rats.

B. Anti-microbial Properties of Date
Fruits:

It's common in some cultures which
utilize DPD in traditional medicine to cure
them from some illnesses like digestive and
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fevers disorders [48]. Therefore, DPD anti-
bacterial action has been demonstrated in
preclinical research [49]. Furthermore, DPD
had been shown to have anti-bacterial
properties against a variety of microbes in fruit
[50, 51] and leaves [52]. It was found that
treating Streptococcus pyogenic bacteria with
DPD extract could work as anti-bacterial
activity [50]; with an identical minimum
inhibitor concentration of 0.5 mg/mL for
Staphylococcus aurous and Staphylococcus
epidermis’s DPD aqueous polyphenol extract
revealed a significant anti-bacterial efficacy
against gram [+] and gram [-] pathogens [53].

According to Kchaou et al. [51] studied
the anti-bacterial properties of Tunisian date;
The anti-microbial activities of the DPD from
Tunisian date against various bacterial strains,
Staphylococcus aureus, Bacillus cereus,
Bacillus subtilis, Escherichia coli, Klebsiella,
and Salmonella, were assessed by the presence
or absence of inhibition zones, the diameters of
inhibition zones as well. The obtained results
showed various actions and degrees of germ
sensitivity towards the DPD. The results
revealed that date extracts inhibited the growth
of microorganisms with inhibition zone
diameters ranging from 9 to 19 mm for Gram
[+] bacteria and from 6 to 25 mm for Gram [-]
bacteria. However, no exhibit visible
antimicrobial activities towards B. cereus and
M. luteus.

A study of the Berhi date effect on the
cellular ultrastructure of C. albicans was
examined with electron microscopy [54].
Weakness and distortion of C. albicans cell
wall was seen by scanning electron
microscopy. The weakness of yeast was started
when it was exposed to 5 % [w/v] DPD extract.
More extensive damage due to cell breaks
down. They also found that the concurrent
death of C. albicans was noticed at high
concentration of DPD extract [20 %, w/v].
Another anti-microbial study of Berhi date
extract [20%, w/v] on Bacillus subtilis,
Staphylococcus aureus, Salmonella typhi, and
Pseudomonas aeruginosa was done by Sallal
and Ashkenani [49]. The DPD extract induced
about 80 to 99% growth inhibition in nutrient
broth cultures of all bacteria. B. subtilis was
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extensively affected by extract treatment
through cell elongation. An application of
these results may be that DPD extract could be
included in anti-microbial drugs and in topical
ointment manufacture. It was confirmed that
ethyl acetate extract of DPD exhibited from
moderate to strong activity against
Pseudomonas aeruginosa, Klebsiella
pneumonia, Escherichia coli, Proteus
vulgaris, Proteus mirabilis methicillin-
resistant Staphylococcus aureus [MRSA], and
Enterococcus faecalis; respectively [55]. The
specific compositions of DPD extract lignin
and tannins have been suggested as the
mechanism responsible for the anti-microbial
activity of DPD [56]. It was found that aqueous
and methanolic DPD extracts had strong anti-
bacterial  activities against  Salmonella
enterica, Escherichia coli and Bacillus sabtilis
[22]. The suggested mechanism of this effect
could be due to the presence of 6,7-
dihydroxycoumarin ~ and  tannic  acid.
Moreover, the moderate concentration of
gallic, itaconic acid, and the traces of ferulic
acid presence in DPD extracts [22, 57].

C. Anti-Inflammatory of Date Fruits:

Toxic chemicals, infection, burns, allergies,
and other causes can all trigger inflammation
as a physiologic defense mechanism. The
reverse inflammatory process plays a critical
role in the development and spread of
numerous illnesses. Expression regulators like
Lipoxygenase and [NF-kB] nuclear factor
kappa light-chain-enhancer of activated B cells
play an important role in illnesses such as
inflammation, cancer and diabetes. In the fight
against disease controlling transcription
factors is a crucial step. Inhibitors have been
hard at work to demonstrate an antagonistic
impact and their levels are also quite high.
Anti-inflammatory chemicals and a viable
answer for suppressing NF-kB are provided by
actual items. Plant compounds including
phenolic and flavonoids have been shown in
studies to be effective anti-inflammatory
agents. When it comes to anti-inflammation
properties DPD play an essential role. A study
found that the enzymes COX-1 and COX2
were inhibited by extracts of DPD in ethyl
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acetate, methanol and water [10]. Thus, DPD
extract had a critical function in reducing
swelling in the feet and plasma fibrinogen
levels [58]. Previous report was supported the
anti-inflammatory properties of DPD which
have discovered that their leaves are a rich
source of anti-oxidants and anti-inflammation
medications. Dates produce an up-regulation
of autocrine/paracrine receptors as well as a
decrease in cytokine expression [59]. Even
though there is no clear procedure for the anti-
inflammatory effects caused by DPD. It has
been confirmed that the DPD has active
compounds, which could inhibit and decrease
the production of hormones that cause
inflammation  like  prostaglandins  and
thromboxanes [60]. This is evident from a
study that was done by Zhang et al. [60] who
analysed the anti-inflammatory activity of 29
different DPD varieties by the inhibition of two
cyclooxygenase enzymes [COX-1 and -2] in
aqueous and methanolic DPD extracts.
Furthermore, the prior administration of DPD
lyophilizate for 21 days with 250 or 500 mg /
kg, BW per day, down regulated the
expressions of pro-inflammatory cytokines
[interleukin-6, interleukin-10 and tumour
necrosis factor o] on inflammation induced rats
[47]. It also reported that the ear oedema which
was induced by Croton oil in rats inhibited up
to 74% using methanolic extract of DPD [61].

D. Sexual booster of Date Fruits:

In male: the DPD has been used as
therapy when the male fertility is decreased or
impotence in traditional Arab medicine. In
fact, the presence of estrogen components
[estrone,  estradiol, estriol],  a-amirin,
triterpenoidalsaponins, and flavonoids in DPD
could explain the role of the DPD on sexual
function [21]. It's possible that the
gonadotropin-like effects of DPD are caused
by the steroid components. This is by
increasing the release of dopamine in the
nucleus accumbens [62]. The extraction of
DPD has been shown to increase the total
sperm count in guinea pigs, enhanced
spermatogenesis, increase the concentration of
testosterone, follicle stimulating hormone, and
luteinizing hormone in male rats [63]. It was
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revealed that male rats treated with aqueous
DPD extract had high sexual behavior when
exposed to estrous female counterpart than
control Abedi et al. [62]. Oral administration
of DPD suspensions at doses of 240 mg/kg
improved the sperm functional parameters,
total sperm count and DNA integrity. In
addition, the weight of testis and epididymis
was increased [59]. It appears that the main site
of its action could be the testis and the
hypothalamo-hypophyseal axis. The aqueous
extract of DPD was tested on bull sperm cells;
in chilled, frozen, and thawed semen in three
independent experiments [unpublished data].
In the first experiment, the aqueous extract of
DPD was added to a sodium citrate-based
extender to improve the cooled semen. For the
second experiment, the aqueous extract of
DPD was added to the Tris-based expander to
evaluate frozen semen. The third experiment
had DPD added to thawed bull semen; the
thawed semen was centrifuged, washed, and
then the sperm were placed in a new solution
[one of three solutions] containing different
doses of the aqueous extract of DPD. The final
results of these experiments revealed that DPD
has the ability to improve and enhance sperm
motility, in vivo fertility test and increase the
survival time of spermatozoa under the lab
environment with highly significant values
compared to control groups.

In female: based on historical Islamic
medical literature, DPD has been suggested to
be consumed either alone or with other foods
as a suitable nutritious food by pregnant
women before and after childbirth. [64]. It was
revealed and confirmed that the female feeding
with DPD had shorter period of the latent
phase of labor, less bleeding percentage post-
delivery, less parturition induction, high
percentage of spontaneous labor [65]. In like
manner, it was confirmed that the following
variables were significantly higher in the DPD
consumer group: presence of intact amniotic
membrane on admission, cervical effacement
on admission, cervical consistency on
admission, cervical position on admission,
fetal station on admission, and normal labor
progression rate in the 2nd stage of labor [65].
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E. Anti-cancer activity

In fact, cancers impose the largest
worldwide burden [66]. It is well known that
the environmental factors, dietary factors,
smoking, some viral infection, chemicals,
poisoning and radiation are the major
predisposing reasons of cancer. The primary
conventional treatments of cancer are
chemotherapy, radiotherapy and surgery.
Phenolic and flavonoids of herbal plants have
been used as powerful anti-cancer activity
through up the regulation of anti-apoptotic
molecules such as pss, caspases and Bcl-2-
associated X protein [Bax] or by down
regulation of apoptotic molecules as Akt, B
cell lymphoma-2 [Bcl-2] and nuclear factor kB
[NFkB] [67]. Functional foods, such as DPD,
are known to be rich in anti-oxidants, as
previously mentioned, that can prevent
oxidative stress. The extracts of DPD were
evaluated on pancreatic cancer to determine
their activity as free radical scavengers, anti-
fibrosis and anti-proliferation agents [4]. Thus,
DPD extracts demonstrated a significant effect
in reducing pancreatic stellate cells activation
and fibrotic protein formation by means of the
lowered cellular proliferation and Fibronectin
1 production. The proposed mechanism of
DPD as anti-cancer was this effect may reduce
the oxidative stress potential within the cells.
Along with that DPD extract is well known as
a rich source of anti-oxidants. Activation and
fibrogenesis process of pancreatic stellate cell
is always associated with increased the
production of free radicals and ROS [68].
Thus, using a natural source of anti-oxidants
can definitely reduce the cell activation and
fibrotic potential of pancreatic stellate cells [4].

One study of DPD extract was tested
the inhibition of human epithelial colorectal
adeno-carcinoma [Caco-2] cells before and
after pH-controlled batch culture fermentation
in comparison to untreated cells [69]; they
found that DPD extract to exhibit potent anti-
tumor activity. In a study were used alcoholic
and oil extracts of fruit and leaves of DPD that
was concluded to inhibit cancer cell lines
AMNS3. The author revealed that the oil extract
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of DPD was superior to alcoholic extract.
Moreover, the presence of phytochemical in oil
extract but not in the alcoholic extract could
explain these findings [70].

CONCLUSION

The DPD is one of the oldest cultivated
fruit of earth and has been used as food over
6000 years. DPD is commonly found in Iraq
and countries in the Middle East and North
Africa. In general, there are four stages of fruit
development: the kamari stage [green color],
the khalal stage [yellow or red, depending on
the variety], the rutab stage [soft and sweet],
and the date stage [full maturity stage].
However, not all varieties necessarily pass
through all these stages. The date fruits are
varying in diameters, color and amount of
sugar depending on the varieties. The DPD is
rich with many components such as
carbohydrate  [sugar], dietary  fibres,
phytochemicals, fatty acids, amino acids, ash,
and the most important kinds of minerals,
vitamins and salts. The collected data
confirmed that certain varieties of dates
contain sucrose, fructose and glucose like
Zahidi; while there are varieties that contain
only fructose and glucose, like Khulas. Some
varieties have a fairly low percentage of sugars
[57%] such as Barhi, and other varieties have a
very high percentage of sugars, which may
reach the level of [88%] such as Zahidi. The
yellow date had high amount of carotenoids
than other color of DPD. Phytoestrogens are
natural compounds found in DPD that can bind
to estrogen receptors. Therefore, it is
recommended to take it during, the last period
of pregnancy and postpartum. It is well-known
that the DPD are highly anti-oxidant effect due
to their active components. Studies also
confirmed that the DPD has anti-bacterial
efficacy against gram [+] and gram [-]
pathogens. The anti-inflammatory effect of
DPD has been confirmed. The sexual booster
and improvement of male sexual activity of
DPD were studied and confirmed. The aqueous
extract of DPD can improve the chilled and
frozen semen due to their active components.
Furthermore, the aqueous extract of DPD
could increase the life span of spermatozoa as
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well in environmental lab. The using DPD for
feeding female in last period of pregnancy lead
to shorting period of the latent phase of labour,
less bleeding percentage post-delivery, high
percentage of spontaneous labour, presence of
intact amniotic membrane on admission,
normal cervical consistency and position on
admission, and normal labour progression rate
in the 2nd stage of labour. It is also confirmed
that the DPD are anti-cancer effect
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