
Chapter 3
Nutritional and Therapeutic Applications
of Date Palm
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Abstract Date palm (Phoenix dactylifera L. Arecaceae family) is an ancient crop of
Southwest Asia, widely known for its nutritional and therapeutic values. Date fruits
are rich in carbohydrates, dietary fibres, proteins, minerals, vitamins etc. The
therapeutic potential of date fruit is well documented in Ayurveda (Indian traditional
medicine) and Middle Eastern folklore. Date fruits are highly nourishing and possess
immense health benefits, which is highly attributed to the presence of phytochem-
icals viz., polyphenols, flavonoids, anthocyanins etc. This chapter speaks about the
nutritional and pharmacological effects of date fruit. Date fruit is a real gift to
mankind, because it’s a unique combination of a natural product being tastier,
inexpensive encompassing high nutritional and medicinal properties.

Keywords Date palm · Phoenix dactylifera · Fruit · Nutritional · Antioxidant · Anti-
inflammation · Anticancer · Antimicrobial · Neuroprotection · Hepatoprotection

3.1 Introduction

Date palm (Phoenix dactylifera L.) is one of the most important tree species in the
oasis areas of Northern Africa and Middle East countries. Date palm trees play a
major role in creating favourable conditions in the oasis areas, to protect it from
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desertification. Date palm is one of the oldest plants in the World, which is cultivated
by mankind throughout the world (Ghnimi et al. 2017). They were widely cultivated
in many places of Asia, Africa, Arabian countries, and in Middle East. Similarly,
date palm also being cultivated in places like Palestine from several million years
ago where they do extensive farming in the regions of Jericho, Jordan Valley and
Gaza strip. It is also considered to be rich in nutrition, therapeutic, socio-economic
tree with all the environmental attributes that makes it to grow in all kinds of climatic
conditions (Goor 1967).

Date palm belongs to Arecaceae family (Angiosperms, Monocotyledon), which
consists of about 200 genera and more than 2500 species. The genera Phoenix
consists of about 14 species, including Phoenix dactylifera L. The name dactylifera
translates to “finger-bearing” which represents the fruit clusters produced by this
plant (Ashraf and Hamidi-Esfahani 2011). The genome of date palm was
re-sequenced to yield insights into the diversification of a fruit tree crop (Hazzouri
et al. 2015). Regular consumption of dates protects the liver and helps to reduce the
level of alkaline phosphatase. Previous reports have stated that consuming date fruits
would help people in safeguarding against cardiovascular disease (CVD), which is
the major cause of mortality worldwide. Date fruits help to reduce the blood
pressure, cholesterol level and lipid oxidation. However, all the understanding
behind this mechanistic observation is still unknown.

3.2 Nutritional Value of Date Palm

Depending on the cultivation, soil and environmental conditions the chemical
composition of date palm varies with its ripening stage. During its ripening phase,
it starts to lose its moisture content by undergoing a conversion of glucose to
fructose. Amongst the various components found in date palm, carbohydrates play
a major role for about 78% in particular sugars, and also supplies a high energy
source to the human body (Makki et al. 1998). Further, the content of carbohydrate
in date palm varies from 50 to 90 g/100 g. Several authors have reported that at the
early stage, date palm consists of a small amount of fructose and glucose (Tang et al.
2013).

Further, the region of production and its variety can considerably affect the
glucose and total sugar content found in date palm fruit (Ahmed et al. 1995; Ismail
et al. 2006; Ali et al. 2009). During the digestion process of the date fruit, the glucose
and fructose get readily absorbed which leads to an instant elevation in blood sugar
levels. (Liu et al. 2000). Almost 50% of the sugars in date fruit is present in the form
of fructose which double the amount of glucose which induces a feeling of satiety.

Date palm fruits are rich in dietary fibre source which further depends on the stage
of the ripening process (Al-Shahib and Marshall 2003). These date palm consists of
both soluble and insoluble fibres viz., cellulose, pectin, lignin etc. At the ripening
stage of the fruit, the enzymes slowly break down into few soluble components by
rendering the date palm softer and tender (Fennema 1996). Pectin is considered as
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the most important fibre in date palm which gets accumulated during the initial stage
of fruit growth. The dietary fibre found in date palm fruit further donates to their
main nutritional value, as they are used in fibre-based food preparation and dietary
supplements. An average amount of 100 g of daily intake of date palm fruit can meet
the recommended dietary allowance of about 32% for dietary fibre (Marlett et al.
2002). The excess amount of insoluble fibre can lead to satiety and due to increased
stool weight, it produces a laxative effect. These dietary fibres found in date palm
fruit reveals many therapeutic effects viz., it lowers the blood cholesterol levels and
it is also shown to lower the risk of several other diseases like hypertension, diabetes,
bowel cancer and cardiovascular diseases (Marlett et al. 2002; Cummings et al.
1992).

These date palm fruit also consists of proteins and lipids in the range of 1–3% of
its total composition. During the ripening process, the proteins found in date palm
fruit play a prominent role in non-oxidative browning and precipitation of tannins
(Barreveld 1993). Many essential amino acids are also found in the date fruits which
are favourable for the human needs. Further, the date seeds are also a rich source of
dietary fibre, phenolics and antioxidants (Almana andMahmoud 1994; Hussein et al.
1998).

Date palm fruit comprises a wide range of both saturated and unsaturated fatty
acids viz., capric, lauric, myristic, palmitic, stearic, oleic, linoleic and linolenic acids.
In addition, date palm fruit comprises of a wide range of vitamins and minerals like
selenium, copper, potassium, magnesium, iron, phosphorus and calcium. The high
content of potassium and low sodium concentration found in date palm is beneficial
for persons suffering from hypertension. On the other hand, boron and vitamins
significantly aid in rheumatism and in the treatment of brain cancer. Date fruits act as
natural supplements for iron deficiency without causing any adverse effects (Tang
et al. 2013).

In addition to these compositions, date palm fruit also contain various phyto-
chemicals like carotenoids, phenolics, glycosides and flavanols (Shahidi and Naczk
2004; Al-Farsi et al. 2005; Biglari et al. 2008). These carotenoids and phenolics
found in date palm provide antioxidant and antimutagenic activity. It is further
reported that most of the antioxidants found in date palm fruit is hydrophilic in
nature. Further, date palm fruits not only act as good source of natural antioxidants,
but also, they help in improving the products flavor and color due to their high
content in active phenolics (Mansouri et al. 2005; Vayalil 2002; Biglari et al. 2008;
Vinson et al. 2005). In particular, date palm fruit is considered as a moderate source
of carotenoids compared with other dried fruits. Although all carotenoids in general
do not act as provitamin A, date palm contributes to the human requirement of
vitamin A (Hart and Scott 1995; Boudries et al. 2007). In addition, date palm fruit is
found to have high medicinal properties.
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3.3 Therapeutic Applications of Date Palm

The therapeutic applications of date palm are well recognized in Middle Eastern
folklore and Indian traditional Medicine. The Holy Book “Al-Qur’an also mentions
the nutritional significance and health benefits of dates. Date fruits decoction along
with salt is given as a remedy for dehydration associated with diarrhoea in the
Middle East (Al-Qarawi et al. 2005). Consumption of date fruits, particularly in
the morning on an empty stomach helps to overcome the adverse effects of toxic
material that the subject has been exposed to. Date palm is well recognized in
Ayurveda (Indian Traditional Medicine) for its various therapeutic values viz.,
lower respiratory tract infections, sciatica, oedema, microbial infections, alcohol
intoxication etc. (Nadkarni, 1976). Date fruits are high energy foods; with its potent
antioxidant and antimutagenic activities it is found to provide strength, fitness and it
is used as a cure against number of ailments and diseases including fever, stomach
disorders, memory disturbances, nervous disorders, cancer, cardiovascular disorders
and also proved to boost the immunity (Vayalil 2002; Allaith 2008).

3.3.1 Antioxidant Activity

Bouhlali et al. (2017a) examined different varieties of date palm and have reported
that they possess antioxidant activity which strongly correlated with the polyphenol
and flavonoid content. Vinson et al. (2005) report that date fruits contain the highest
concentration of polyphenols among the dried fruits. This characteristic feature
could be attributed to their greater exposure to sunlight and extreme temperature.
Antioxidants are nature’s defence which act against the reactive oxygen species
(ROS), which play a significant role in many diseases. Antioxidants neutralise the
free radicals, making them harmless to other cells. In most cases, the production of
endogenous antioxidants is insufficient to meet out the needs, wherein exogenous
supplementation would help to protect the body from the deleterious effects of ROS.
Antioxidants viz., polyphenols, carotenoids, tannins etc., present in date fruits confer
them with potent free radical scavenging property and antioxidant potential. Also,
date fruits enhance the activity of antioxidant enzymes viz., superoxide dismutase
and catalase (Ceballos- Picot et al. 1996; Al-Farsi and Lee 2008). Thouri et al. (2017)
reports that date seeds also possess antioxidant potential and it could also be used as
a cheap source of natural antioxidant.

3.3.2 Anti-Inflammatory Activity

Taleb et al. (2016) further reported that the anti-inflammatory activity of date is
strongly linked to its secondary metabolites and anti-oxidant nature. Free radicals
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play a key role in the upregulation of inflammatory response. Secondary metabolites
viz., phenolics and flavonoids act as suppressor of NF-КB and function as anti-
inflammatory agents. Hence, the anti-inflammatory effect of dates could be attrib-
uted to the presence of polyphenol (viz., gallic acid, ferullic acid, cafferic acid etc)
and flavonoids (rutin, quercetin, luteolin etc). The difference in anti-inflammatory
activities of different date varieties largely depend on the variations in their phenolic
and flavonoid content (Bouhlali et al. 2017b). Zhang et al. (2013) analysed the
various extracts of ajwa date fruit and confirm that the bioactive compounds present
in them possess strong antioxidant and anti-inflammatory properties. The com-
pounds inhibited cyclooxygenase enzymes viz., Cox-1 and Cox-2, the important
mediators of inflammation. Al-Okbi and Mohammed (2012) investigated the effects
of methanolic and water extracts of date fruit in adjuvant induced arthritis in rats, a
model of chronic inflammation. They infer that the extracts were able to significantly
reduce the foot swelling, despite normalizing the plasma levels of antioxidants.
Algerin date fruit extract was able to decrease the edema size, levels of homocysteine
and C-reactive protein in formalin – induced edema test in rats (Kehili et al. 2016).

3.3.3 Anticancer Activity

Presence of polyphenols, flavonoids, folic acid etc., are one of the significant
advantages of date fruits. Consumption of dates builds up immunity and cancer
protection. Khan et al. (2017) investigated the effect of ajwa date fruit extract on rat
model of hepatocellular carcinoma and proved that date fruit extracts were able to
reverse the liver to normal conditions by restoring the antioxidant enzymes, liver
enzymes, cytokine balance etc. Ishrud and John (2005) provide evidence in mice
regarding the anticancer activity of date fruits. Lybian date fruit extract possessed the
ability to hinder the growth of sarcoma in female mice. The results of Al-Sayyed
et al. (2014) state that date fruits provide potent protection against DMBA-induced
mammary cancer in rat. Date fruit exerted their effects at various stages viz.,
initiation, promotion and progression stages of carcinogenesis. Regular intake of
date fruits could improve the health of the colon by inhibiting the proliferation of
colon cancer cells and also it enhances the growth of beneficial bacterial cells.
Digested date extract and polyphenol extract strongly inhibited the growth of
human epithelial colorectal adenocarcinoma cells (Caco-2) (Eid et al. 2014). This
anticancer property of date fruit is due to the presence of phenolics and flavonoids
which play a major role in up-regulation of apoptotic molecules such as p53,
caspases and Bax or they act by downregulating the anti-apoptotic molecules viz.,
Akt, Bcl-2, nuclear factor κB (NFκB) etc. (Ishrud and John, 2005).
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3.3.4 Neuroprotective Activity

Date palm fruits are an excellent source of dietary fibre, rich in total phenolics and
natural antioxidants, such as anthocyanins, ferulic acid, protocatechuic acid and
caffeic acid. Presence of these polyphenolic compounds, bestows it with
neuroprotective action. Dietary supplementation of date fruits lowers the risk and
progression of Alzheimer’s disease (Subash et al. 2015). Dehghanin et al. (2017)
analysed the effects of date seed extract in rat model of Alzheimer’s disease and
reported that DSE significantly restored memory and learning impairments. It
significantly reduced the caspase-3 expression level and the number of degenerated
neurons. Date extract offered potential neuroprotection against cerebral ischemia
induced by bilateral common carotid artery occlusion in rats (Pujari et al. 2011). In
Ayurveda date palm is known as Kharjura and is recommended for the treatment of
psychosis, anxiety, cognitive dysfunction and nervous system disorders
(Shanmugapriya and Patwardhan 2012). Date fruits exhibited profound
cerebroprotective activity against cerebral ischemia in mice (Kalantaripour et al.
2012). Presence of sterols, ascorbic acid and flavonoids are attributed for this effect.
Sheikh et al. (2016) investigated the neuropharmacological and analgesic properties
of date fruit in rats and reported that the presence of polyphenols viz., catechin,
epicatechin and trans-ferulic acid could be attributed to the above effect.

3.3.5 Nephroprotective Activity

Al-Qarawi et al. (2008) reviewed the effects of extract of date flesh and pits and
reported that they were able to significantly reduce the plasma creatinine and urea
concentration in gentamicin induced nephrotoxicity in rats. Also, they ameliorated
the proximal tubular damage. Presence of versatile antioxidants viz., melatonin,
tocopherols and vitamin C could be the factors behind nephroprotection.

3.3.6 Hepatoprotective Activity

The hepatoprotective effect of date extracts were proved by El Arem et al. (2014) in
experimental rats. The results of the study conclude that the date extract could
significantly protect the liver, by lowering the levels of hepatic marker enzymes
(viz., aspartate transaminase, lactate dehydrogenase, alanine transaminase, gamma
glutamyl transferase), hepatic thiobarbituric acid reactive substances (TBARS) and
by enhancing the activities of antioxidants (superoxide dismutase, catalase etc). The
studies of Saafi et al. (2011) also coincide with the above findings, wherein date fruit
extracts serve a hepatoprotective action against dimethoate induced oxidative stress
in liver. Date fruits were also able to reverse the effects of carbon tetrachloride
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induced liver damage in experimental rat (Attia et al. 2016). The antioxidant,
antiapoptotic and antifibrotic activities of date extract are primarily responsible for
this hepatic protection (Elsadek et al. 2017).

3.3.7 Anti-Diabetic Activity

Date seeds also possess high nutrients, high energy values and good fatty acids.
Hasan and Mohieldien (2016) studied the effect of date seed extract on
streptozotocin induced diabetic rats. Date seed extract restored kidney and liver
function and balanced the oxidative stress in diabetic experimental animals. The
study clearly states the antidiabetic property of date seed extracts. Micheal et al.
(2013) investigated the effects of diosmetin glycoside (isolated from the epicarp of
date fruit), in alloxan induced diabetic experimental animals. The results showed that
there was a marked improvement in the serum glucose level, liver function, antiox-
idant enzymes with a significant reduction in cholesterol and triglycerides. Date
fruits could induce antidiabetic action by enhancing the output of insulin and by
inhibiting the absorption of glucose. Flavonoids, steroids, phenols and saponins
present in dates could be responsible for the above action. Phenolics present in
dates are potent inhibitors of alpha glycosidase and alpha amylase, which leads to the
reduction of carbohydrates digestion and absorption that may counteract the hyper-
glycemic condition (Ranilla et al. 2008). A study done by Miller et al. (2003) in
healthy volunteers revealed that consumption of dates either alone or in mixed meals
with plain yoghurt have a low glycaemic index. Intake of date fruit by diabetic
patients helps to control their glycemic index and lipid profile.

3.3.8 Anti-Microbial Property

Samad et al. (2016) infer that date/date extracts could be widely used in the
nutraceutical and pharmaceutical industries owing to their antibacterial and antiox-
idant properties. Methanolic extract of ajwa datefruit exhibited antibacterial activity
against Staphylococcus aureus, Bacillus cereus, Serratia marcescens and
Escherichia coli. Aqueous extract of date palm seeds and pollen possess antifungal
activity against Fusarium oxysporum (Bentrad et al. 2017a). Presence of polyphe-
nols in date extracts is responsible for their antifungal activity (Boulenouar et al.
2011), while presence of fatty acids viz., palmitic, stearic, oleic, linoleic acid etc.
confer date fruits with their antibacterial property (Bentrad et al. 2017b). Date
extracts from Tunisian cultivars possessed antimicrobial activity against both gram
positive and gram negative bacteria; especially a profound activity was present
against E.coli (Kchaou et al. 2016).
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3.3.9 Effect on Infertility Issues in Male

El Arem et al. (2017) reported that date extracts offered protection over
dichloroacetic acid induced oxidative damage in testes of male rats. This observed
therapeutic potency of ADE might be due to several contributing factors, mainly due
to the mineral (zinc, selenium, copper, iron, calcium, cobalt, magnesium, manga-
nese) and vitamin (A, B, C) composition of these fruits (Baliga et al. 2011). Presence
of polyphenolic compounds viz., flavonoids which are highly effective against
ROS-mediated injury, also contribute towards protection of testicles (Garcia and
Castillo 2008). Presence of quercetin, an essential bioflavonoid in date extracts is
also one of important component responsible for the testicular protective effect.
Quercetin prevents the formation of free radicals in cells and inhibits lipid peroxi-
dation. Arsenic induced testicular damage in rats was significantly prevented by the
antioxidant and antiapoptotic properties of quercetin (Baltaci et al. 2016). Microel-
ements found in date palm pollen extract viz., estrone, sterols and other agents have a
positive effect on male fertility. Also, date palm pollen extract suspension augments
the plasma levels of estradiol and testosterone (Bahmanpour et al. 2006; Mahran
et al. 1976).

3.3.10 Effect on Labour and Lactation in Female

Zangeneh et al. (2009) report that consumption of date fruits in late pregnancy
accelerates labour and it increases the pain threshold level. Presence of fatty acids
in date fruits aids in saving energy and strengthening uterus muscles. Al Kuran et al.
(2011) report that date fruits influence oxytocin receptors, stimulates the uterine
muscles to respond more comfortably to oxytocins, and better prepares the uterus
and cervix for delivery. The study concludes that consumption of date fruits in that
last 4 weeks of pregnancy reduces the need for induction, augments labour and
produces a favourable delivery outcome. Khadem et al. (2007) further added that
date fruits have the potential to reduce postpartum haemorrhage. Kordi et al. (2014)
report that cervical dilation was higher in women consuming date fruit. Hence
consumption of date fruit is recommended for pregnant women, especially in the
last week of gestation. The labour intervention was also reduced by date fruits
without adversely affecting the mother and infant (Razali et al. 2017). The presence
of potassium, glycine and threonine in date fruits are thought to activate the
production of prolactin. Date fruits are also recommended as galactogogue in
feeding mothers, due to the presence of oxytocin (Tang et al. 2013).
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3.3.11 Anti-Hemolytic Activity

Bacterial toxin of Streptolysin O (SLO) is generated by Streptococcus pyogenes,
which causes the hemolysis of erythrocytes. Abuharfeil et al. (1999) report that the
date fruit extract was able to neutralise the hemolytic activity of SLO at low
concentrations. Date fruit extract even has the ability to inhibit the hemolytic activity
of snake and scorpion venoms (Sallal et al. 1997). Bouhlali et al. (2016) infer that
date fruit extract exhibited considerable anti-hemolytic activity in rabbit blood
induced with AAPH (free radical generator), which positively correlated with the
polyphenols and flavonoid content. Flavonoids and other polyphenols enhance the
erythrocyte membrane stability, while the antioxidants scavenge the lipid peroxyl
radicals generated by AAPH.

3.3.12 Other Medical Benefits

Dates decoction is used as an eye-lotion as it helps in the maintenance of eye hygiene
and a remedy for ophthalmic disorders (Tang et al. 2013). Due to the rich phenolic
content date fruits are considered as a cleansing agent and astringent in intestinal
troubles. The aqueous extracts of dates have been shown to have antidiarrheal effects
in rats (Al-Taher 2008).

3.4 Conclusion

The date is an ideal fruit with a delicious sweet taste. It is rich in nutrients viz.,
carbohydrates, vitamins, minerals etc. It is an excellent source of fibre and contains
many potent phytochemicals such as polyphenols, flavonoids, anthocyanins, carot-
enoids etc. The various properties of date fruits especially antioxidant, anticancer,
anti-inflammatory, neuroprotection, hepatoprotection etc., could be attributed to the
presence of these phytochemicals. Consumption of date fruits on a regular basis
offers potential health benefits viz., strength, fitness, immunity etc. Though, the
chapter summarizes the nutritional and therapeutic applications of date palm, a
thorough investigation of the molecular mechanisms involved is yet to be defined.
Unravelling such paths will throw more light on this Middle East fruit, thereby
paving the way for its addition in nutraceuticals and pharmaceutical supplements.
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