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Abstract 
 

Date palm (Phoenix dactylifera L.), an ancient crop of the Arecaceae family, is an angiosperm and monocotyledon 
encompassing over 200 genera and 2,500 species. Valued for its nutritional and health benefits, date palm fruits have 
traditionally provided instant energy, aided digestion as a source of dietary fiber, and helped manage gastrointestinal 
disorders. Products such as date syrup or honey have been used for respiratory illnesses, while the fruits are known to reduce 
inflammation in arthritis. Various date varieties are rich in phytochemicals, which contribute to antimicrobial, 
cardioprotective, anti-inflammatory, neuroprotective, antioxidant, and anti-diabetic effects. Despite extensive studies on its 
phytochemical composition and long-standing traditional use, the application of these compounds in nutrition and health 
remains limited. Further research is needed to fully explore the potential of date palm as a nutritional and therapeutic 
resource. 
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1. Introduction 

The date palm is one of the oldest and most significant trees, 

playing a crucial role in the economic, social, cultural, 

religious, and environmental aspects of people living in arid 

and semi-arid regions of the world for over 7,000 years.[1] 

Archaeobotanical evidence indicates that the oldest date seeds 

found on Delma Island date back to 5110 BC.[2] The date palm 

tree is a member of the Arecaceae family, a group with over 

200 genera and 2,500 species of mainly angiosperms and 

monocots. The genus “Phoenix” (family Arecaceae, subfamily 

Coryphoideae, tribe Phoeniceae) comprises about 14 species, 

including Phoenix dactylifera L., which are native to tropical 

and subtropical regions of southern Asia and Africa.[3] The 

species name “dactylifera” is derived from the term "finger-

bearing", referring to how the plant produces its fruit clusters. 

In ancient times, the date palm tree provided food, shelter 

materials, ornaments, fiber and more. The different parts of the 

date palm tree can be put to many uses. Wood can be used as 

fuel while leaves and fibers can be used to make mats, ropes, 

bags, camel saddles, baskets, trays and twines. Dried bundles 

of date palm leaves can be used to make roofs, shades, and 

separating walls. The terminal buds of the tree can be cooked 

or used in salads. Date palm seeds can be used as livestock 

feed and strung as beads for decoration.[4] Dates fruit is widely 

recognized as a source of nutrient-rich food. 

The phytochemical composition of the date palm fruit 

indicates that it contains about 70% of carbohydrates, mainly 

in the form of fructose and glucose,occurring in near-

equivalent proportions. The proteins within date fruit contain 

an abundance of amino acids with acidic side chains. However, 

they show notable deficiencies in methionine and cysteine, 

both of which are characterized by sulfur-containing side 

chains. The mineral profile of date fruits encompasses a range 

of essential elements, including Ca, Mg, Fe, Se, P, Cu, K, S, 

Co, Zn, Mn, F and B.[3-6] In recent years, growing recognition 

of the health benefits of date fruits has driven extensive 

pharmacological research, including both in vitro and in vivo 

studies, leading to the identification and quantification of 

diverse classes of phytochemicals.[4] These phytochemicals 

have increasingly attracted the attention of various researchers, 

including clinical practitioners, because of their cholesterol-
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lowering properties, antioxidant activity, and potential for 

conferring health advantages, including but not limited to 

chemoprevention of cancer, cardiovascular diseases and 

diabetes.[4,5,7] The Sukkari date, a popular variety from Saudi 

Arabia, exhibits a rich chemical composition that contributes 

to its nutritional and functional properties. This variety is 

characterized by high sugar content, essential minerals, and 

bioactive compounds, making it a valuable food source.[8] 

 

2. Presence of phytochemicals in different growth stages 

of date palm 

Extensive phytochemical investigations of Phoenix 

dactylifera have demonstrated that nearly all plant parts—

including the roots, leaves, pollen, fruits, sap, and seeds—

contain substantial quantities of bioactive constituents. These 

studies confirm the date palm as a rich reservoir of diverse 

compounds such as phenolics, alkaloids, saponins, 

carotenoids, terpenes, phytoestrogens, phytosterols, and 

sterols. For example, the bark is particularly abundant in 

alkaloids, phenolics, flavonoids, and tannins.[9] The leaves 

contain high levels of β-carotene, phenolics, tannins, and 

flavonoids, including quercetin-3-O-rhamnoside and 

apigenin, alongside saponins, alkaloids, and steroids.[10-13] Date 

palm pollen also exhibits a rich phytochemical profile, 

featuring phytoesterols, saponins, terpenes, triterpenoids, 

phenolics, flavonoids, and alkaloids.[14-16] Seeds contain 

phenolic acids, flavonoids, pyrogallol, and a range of 

carotenoids such as β-carotene, β-cryptoxanthin, lutein, 

lycopene, zeaxanthin, and α-carotene.[17-19] The phytochemical 

composition of date fruits varies widely according to cultivar, 

harvesting time, ripening stage, and environmental 

conditions.[20] These compounds influence colour, flavour, and 

astringency, contributing significantly to the sensory profile of 

the fruit.[21] During maturation, dates undergo notable 

biochemical changes. At the Khimri stage, fruits are hard, 

green, and highly astringent due to elevated tannin levels. As 

the fruit enters the Khalal stage, it expands, changes colour, 

and retains high procyanidin and condensed tannin content. 

Further ripening into the Rutab and Tamar stages results in 

softening and increased sweetness, with tannins undergoing 

polymerisation and polyphenols oxidizing to produce the 

darker characteristic colour.[22] 

Date palm fruit ripening involves a coordinated 

biochemical transformation process where the fruits' sugar 

concentration increases, moisture content decreases and 

extractable phenolic & tannin content decrease through 

oxidation and polymerization during the ripening of the fruits. 

As illustrated in Fig. 1, carotenoid levels peak at the khalal 

stage which indicates that fruit ripening is a metabolite 

transformation driven process rather than a simple linear 

accumulation of metabolites. Maturation also affects 

carotenoid and phenolic profiles. Among the Fard, Khasab, 

and Khalas cultivars, Khalas exhibits the highest carotenoid 

concentrations, a finding consistent with its yellow 

pigmentation; however, sun drying can reduce carotenoid 

levels by 4–30%.[23] Tamar-stage fruits additionally contain 

various phytosterols such as β-sitosterol, campesterol, 

isofucosterol, and stigmasterol (Kikuchi and Miki, 1978). 

Generally, phenolic and flavonoid levels decline from the 

Khalal to Tamar stages.[24-26] Interestingly, storage conditions 

can reverse this trend—Khalas and Shishi dates stored at 4 °C 

for 6–12 months show significant increases in total 

phenolics.[27] Dates also contain a broad array of amino acids, 

including essential ones such as glutamine and aspartic acid.[28] 

Fat content is typically low but varies across studies, ranging 

from 1.05% to 3.15%, depending on cultivar, developmental 

stage, and environmental factors.[29-32] Soil characteristics, 

fertilizer application, and irrigation practices further influence 

mineral accumulation and ash content.[33] 

Carbohydrates represent the major constituent of dates, 

comprising 69.2–84.2% of their composition. Glucose and 

fructose dominate the sugar profile, with Saudi cultivars 

showing glucose levels of 10.4–39.5 g/100 g and fructose 

levels of 8.2–36.1 g/100 g.[34] While sucrose levels are usually 

low, some varieties such as Nabtit Ali and Sokary show higher 

sucrose content.[35] Total sugar content ranges from 61.7% to 

78.6%.[36] Despite their sweetness, several cultivars—

including Shaqra, Sukkary, and Sag’ai—display low glycemic 

indices (42.8–44.6), making them suitable for populations 

requiring glycemic control.[37] Ripening stage further affects 

glycemic response, with Tamer fruits generally showing lower 

GI values and Rutab fruits displaying higher glycemic loads.[38] 

Dietary fibre contributes significantly to the functional 

properties of dates. Mature dried dates contain 4.4–6.5% 

fibre.[32,39] Total dietary fibre ranges between 5.67% and 

10.33%, of which insoluble fibre forms the majority (77.8–

91.6%), while soluble fibre accounts for 8.4–22.2%.[40] Fibre 

levels vary among cultivars, ripening stages, and postharvest 

handling conditions.[31,41] Pectin content peaks during the 

Khalal stage (7.0–14.3%) and declines at the Tamar stage 

(1.3–1.9%) due to enzymatic degradation.[42] 

Dates are also rich sources of essential minerals, including 

iron, potassium, calcium, and magnesium, as well as moderate 

amounts of chloride, phosphorus, copper, sulfur, and silicon.[43] 

These nutrients, combined with antioxidant compounds such 

as GSH (reduced glutathione), ASC (ascorbic acid), 

tocopherols, phenolics, caffeic acid, and ferulic acid, 

contribute to the health-promoting potential of dates. 

Antioxidant activity varies with cultivar, ripening stage, and 

environmental conditions.[20,35,44] Cultivars such as Khalas and 

Khenaizi demonstrate particularly strong DPPH radical-

scavenging activity.[44] High phenolic content supports the use 

of dates as natural antioxidants in food and pharmaceutical 

applications, with extraction methods also influencing 

phenolic yield.[31,45-48] Overall, the nutritional and 

phytochemical composition of dates is shaped by cultivar 

genetics, developmental stage, environmental factors, and 

postharvest conditions. Despite this variability, dates 

consistently emerge as nutrient-dense fruits with significant 

functional and health-promoting potential.[49]  
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Fig. 1: The development of phytochemicals in the date palm fruit (Phoenix dactylifera) alters the fruit's transition from the Kimri to 

Tamar stage. In addition to an increase in sugars and a decrease in water content, a reduction of phenols and tannins is found as they 

undergo chemical polymerization and precipitation. Also, carotenoids exhibited different trends depending on which stage the fruit 

was at; they reached their highest levels of concentration at the Khalal stage and then decreased as the fruit continued to ripen, 

indicating that there is a relationship between biochemical changes in the fruit rather than just changes in morphology (Image created 

using Biorender.com). 

 

3. Date palm (phoenix dactylifera l.) for nutrition and 

health  

3.1 Traditional and ethnomedicinal uses 

Humans depend on plants for their livelihood, both for 

nutrition and health. In the Middle East, the recorded use of 

plants for human health dates back to the earliest civilizations, 

with more than 300 plant species documented for their 

medicinal value. Among these, the date palm is widely used.[50] 

Traditionally, date fruits are consumed alone or in combination 

with other herbs.[51] 

Date fruits have been used to treat intestinal problems, 

colds and sore throats, cystitis, fever, oedema, and abdominal 

discomfort, while pastes made from dates are applied to the 

forehead and eyes to relieve headaches.[50] The pollen of the 

date palm is traditionally used to address male and female 

infertility and sexual dysfunction. Experimentally, date palm 

pollen (DPP) pretreatment effectively protected male mice 

against 50 Hz electromagnetic-field (EMF)–induced 

reproductive damage by improving sperm count, motility, 

viability, morphology, and testosterone levels, demonstrating 

its potential to mitigate EMF-related adverse effects.[14] Dates 

are also a major food and income source for local populations 

in the Middle East and North Africa and play important 

economic, social, and environmental roles in these regions. 

The exudate of dates is used to treat diarrhoea, while the roots 

of the plants are used to relieve toothache.[4] The bark and sap 

of date palm trees are employed in traditional remedies for 

diarrhoea, genitourinary infections, and bronchitis.[52] Date 

fruit juice fermented with red natron has been used as a 

remedy for swollen and aching legs, applied as a bandage.[53] 

Dried date fruits boiled in milk are administered to children as 

a remedy for measles.[54] Decoctions prepared from date fruits, 

filtered to remove fibrous material and mixed with table salt, 

have been used to treat dehydration following diarrhoea and 

vomiting.[4] The Qur’an and hadith mention olive oil, dates, 

black seeds, honey, and vinegar as medicinal treatments. In 

Middle Eastern countries, date palm pollen is also mixed with 

water to treat fertility problems. In Egypt, crushed date seeds 

are consumed daily to relieve gout pain, hepatic and renal 

problems.[52] In some Middle Eastern practices, warmed date 

kernel paste mixed with margarine is used as an analgesic and 

local antipyretic for abscesses.[41] Burnt and powdered date 

seeds added to kohl are traditionally applied to improve 

ophthalmia and stimulate eyelash growth.[52,55] Traditional 

medicinal practices have utilized multiple anatomical parts of 

date palm to manage a wide range of health conditions. These 

ethnomedicinal applications, spanning digestive, reproductive, 

inflammatory, and systemic disorders, are summarized in Fig. 

2.  
 

3.2 Nutritional composition and functional potential 

Dates (Phoenix dactylifera L.) are nutritionally rich, with 100 

g of flesh providing about 314 kcal, high levels of fructose 

and glucose, essential minerals such as selenium, copper, 

potassium, and magnesium (each contributing over 15% of 

the Recommended Dietary Allowance, RDA), along with 8.0 

g/100 g of dietary fibre—mainly insoluble fibre—and notable 

antioxidants including carotenoids and phenolics. Date seeds  

https://www.espublisher.com/


Review article                                                                                                    ES Food & Agroforestry 

 

4 | ES Food Agrofor., 2026, 24, 2189                                                                          Engineered Science Publisher                                                                                                                                     

 
Fig. 2: Traditional and ethnomedicinal uses of date palm (Phoenix dactylifera L.) across major health domains. Different plant parts, 

including fruit, seed, pollen, sap, and bark, have been traditionally employed for digestive, inflammatory, reproductive, infectious, 

ophthalmic, and musculoskeletal conditions, highlighting the whole-plant therapeutic relevance of date palm (Image created using 

Biorender.com). 

 

contain 5.1 g/100 g protein, 9.0 g/100 g fat, 73.1 g/100 g 

dietary fibre, 3942 mg/100 g phenolics, and 80,400 μmol/100 

g antioxidant activity, underscoring their strong potential as 

functional food ingredients.[41,56,57] Dates are very rich in 

vitamins, especially β-carotene (vitamin A), thiamine (B1), 

riboflavin (B2), niacin, ascorbic acid (C), and folic acid 

(folacin).[58-60] They contain at least 15 essential minerals, 

including phosphorus, potassium, sodium, zinc, manganese, 

magnesium, copper, iron, fluorine and selenium, and are 

known for their richness in non-starch polysaccharides and 

lignin.[32,55] Date fruits are particularly rich in flavonoids and 

polyphenols, contributing to their health-promoting effects, 

and their favorable organoleptic properties make them popular 

among consumers seeking nutritious options.[61] 

The flavonoid content in Sukkari dates exhibits a wide 

range, with concentrations varying significantly across 

studies. Higher concentrations were reportedat 56.79 mg QE 

g−1[62] and at 61.03 mg QE g−1,[30] highlighting the potential for 

significant bioactive compound extraction from Sukkari dates. 

This variability may be due to differences in extraction 

methods, environmental conditions, and cultivar-specific 

characteristics. The IC50 values for Safawy, Ajwah, and 

Sukkari were 104, 125, and 177 μg/mL, respectively, all 

demonstrating good scavenging activity compared to ascorbic 

acid (IC50 12.09 μg/mL).[62] The antioxidant properties of date 

palms can contribute to health benefits by mitigating oxidative 

stress, which is linked to various diseases.[63] Natural 

antioxidants from plant sources, like date palms, are 

increasingly preferred over synthetic alternatives due to their 

safety and efficacy.[64] In a study measuring 17 date cultivars, 

antioxidant activity ranged from 2.46 to 9.80 μmol Trolox g−1 

FW using the DPPH method and from 5.90 to 17.78 μmol 

Trolox g−1 FW with the FRAP method; cultivars such as 

Nabtat Ali exhibited the highest antioxidant values, while 

Osilah showed the lowest.[65] Higher phenolic concentrations 

generally lead to increased antioxidant capacity, and genetic 

factors significantly influence antioxidant profiles, resulting in 

diverse activities among cultivars.[66] Environmental factors 

and ripening stages can also affect antioxidant values, so 

observed differences are not solely attributable to genetics.[20] 

Ferulic acid, a phenolic compound with significant antioxidant 

properties, is present in Sukkari dates in concentrations 

ranging from 2.01 to 2.28 mg/100 g dry weight (DW).[67] Its 

presence contributes to the nutritional and medicinal value of 
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dates, enhancing their role as a staple food in many cultures.[48] 

Protocatechuic acid (PCA) has also been detected in Sukkari 

dates at 0.893 mg/100 g DW,[67] further underscoring the 

importance of these fruits as dietary sources of phenolic 

compounds.[68] The catechin content in Sukkari dates ranges 

from 0.386 to 7.50 mg/100 g DW, highlighting their potential 

as a source of catechins with well-known health benefits.[47,67] 

Phenolic acids are among the primary polyphenolic 

compounds identified in both the fruit and seed of the date 

palm. Liquid Chromatography–Mass Spectrometry (LC MS) 

analysis detectedseveral phenolic acids such as caffeic acid 

(seed), ferulic acid (pulp), p-coumaric acid (pulp and seed), 

gallic acid (seed), and protocatechuic acids (seed) in date palm 

seed and pulp. Lignans, which are diphenolic compounds 

commonly found in plant-based foods, have also been 

documented in dates.A concentration of 323.6 µg/100 g of 

lignans was reported in fresh date fruit.[69] Schisandrin and 

schisandrol B were also reported in various cultivars of date 

seeds.[70] 

Dates are therefore a significant source of bioactive 

compounds, particularly phenolics, in both pulp and pit. The 

high phenolic content of date pits, which are typically treated 

as waste, suggests potential for their use as functional 

additives in baked goods (e.g., muffins and bread) and as 

functional ingredients in coffee and oil industries.[71] A total of 

21 flavonoids were identified in Medjool date fruits and pits 

via LC-ESI-QTOF-MS/MS analysis, making flavonoids one 

of the largest identifiable polyphenolic groups.[72] In their 

study using 8 cultivars of date pits across 3 ripening stages, 

flavonoid content in pits increased with ripening, rising from 

0.28–1.15 mg QE/g in immature pits to 2.04–5.03 mg QE/g in 

mature pits. Thus, waste generated after the production of 

mature dates represents a valuable source for flavonoid 

extraction. Tannin  content in date pits followed an opposite 

trend, aligning with the divergent physiological roles of pulp 

and seed: as the fruit ripens, the pulp develops traits to attract 

dispersal agents, whereas the seed continues to accumulate 

tannins to defend against insects and pathogens.[72,73] Despite a 

relatively low protein content (1.7–12.5 g/100 g), dates 

contain essential amino acids such as arginine and histidine, 

important for physiological and metabolic functions.[74] 

Date seeds have been found to contain a significantly 

higher proportion of insoluble fibre. Insoluble fiber accounts 

for approximately 75% of the total fiber content in date 

seeds.[75] Variations in insoluble fiber content across studies 

highlight the need for standardized analytical methods, 

especially during maturation from Kimri to Tamar, when 

changes are most evident. As dates mature, insoluble fiber 

content decreases, which may influence their digestive health 

benefits.[76] The physical state of pit flour, particularly particle 

size, significantly impacts the quantification of mineral 

content; different fragment sizes yielded varying results, 

indicating that processing methods can influence the 

nutritional profile of date pits.[77] Date pits can be used as raw 

materials for producing date seed oil, extracting high-value 

compounds, and even in water desalination technologies.[78] In 

parts of the Middle East, roasted and ground date pits are used 

as a caffeine-free coffee-like beverage.[79] Date seed powder 

holds great potential as a low-cost natural supplement in 

processed foods, especially baked products. The partial 

substitution of wheat flour with date seed powder in bread 

resulted in increased dietary fiber and phenolic content, along 

with inhibited microbial growth, thereby extending storage 

stability.[80] Microwave-assisted extraction has emerged as a 

rapid, eco-friendly technique capable of efficiently recovering 

polyphenolic compounds from date pits within 5 minutes.[81] 

One of the research studies incorporated date pit 

anthocyanin-rich extracts into carboxymethyl cellulose-based 

intelligent indicator films. The developed films exhibited 

improved physical and mechanical properties, along with 

higher antioxidants and antimicrobial activity against 

foodborne pathogens.[82] A study found that six Iraqi date 

cultivars had seeds containing 7.77–9.25% oil, rich in oleic 

acid (40.5–46.3%) and antioxidants (42.95–206.89 µg/g 

phenolics; 178.1–424.3 mg/L tocopherols).[83] Cultivar-

specific variations in fatty acid profiles and antioxidant 

activities confirm date pit oil as a nutritionally valuable 

byproduct. The oil can be used in cooking, frying, seasoning, 

and as a substitute for palm olein in many food products.[84] 

Additionally, date pit oil has been employed in margarine 

production due to its high thermal stability and longer shelf 

life, as an alternative to vegetable oils like corn and sunflower 

oil in mayonnaise.[85] Its ability to reduce cellular and oxidative 

rancidity, to protect human skin from UV irradiation makes it 

valuable for skincare and cosmetic products.[86] An 

inexpensive adsorbent using date pits was developed to reduce 

lead and cadmium levels in milk.[87] Comparing bentonite, date 

pits, and chitosan nanoparticles, they found that date pits 

achieved the best average adsorption capacity (84% and 88%, 

97% and 93%, 82% and 98%, respectively) without affecting 

the nutritional content of milk. These findings suggest that 

date pits may serve as a natural adsorbent for heavy metal 

mitigation in food systems. A novel encapsulation technique 

utilizing date pit powder has also been investigated as a 

protective delivery system for probiotics. The encapsulated 

probiotics demonstrated improved survival and controlled 

release under simulated gastrointestinal conditions compared 

to those without date pit powder, indicating that date pit 

powder may be a promising, low-cost biomaterial for 

enhancing probiotic delivery in functional foods.[88] 

 

4. Health benefits of phytochemicals in date palm 

Numerous phytochemical studies have revealed the presence 

of various beneficial compounds in date palm, including 

anthocyanins, phenolics, sterols, carotenoids, procyanidins, 

and flavonoids. These compounds are known for their 

beneficial properties.[13,89-91] Accordingly, several studies have 

explored the biological activities of different date palm parts, 

particularly the seeds, to validate their functional and 

antimicrobial potential. The date seed extract showed strong  
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Table 1: Combined phytochemical composition of phoenix dactylifera and their associated health benefits. 

Phytochemical / Group Source Health Benefits References 

Lutein, neoxanthin, β-carotene, violaxanthin, 

antheraxanthin 
Fruit Antioxidant; supports eye health [23,98] 

Phytosterols & phytoestrogens Fruit 
Anticancer; anti-inflammatory; hormonal 

modulation 
[99-101] 

Benzoic/cinnamic acid derivatives Fruit Antioxidant; anti-inflammatory [23] 

p-coumaric acid, ferulic acid, sinapic acid etc. 
Algerian fruit 

varieties 
Antioxidant; antimicrobial [21] 

Phenolic acids (protocatechuic, caffeic, ferulic, etc.) Fruit extract Antioxidant; hepatoprotective [102] 

Gallic, p-coumaric, ferulic derivatives Saudi date fruit Antioxidant; anti-inflammatory [67] 

Caffeic acid derivatives Amari date Anticarcinogenic [103,104] 

Salicylic acid Hallawi fruit Anti-inflammatory [104] 

Protocatechuic, gallic, syringic acids Tunisian fruit Antioxidant [105] 

Flavonoid glycosides (apigenin, luteolin, quercetin, 

etc.) 
Deglet Noor fruit Antioxidant; anti-inflammatory [106] 

Diosmetin & glycosides Fruit Antihypertensive [107,108] 

Apigenin, luteolin, quercetin, isoquercetrin, rutin Saudi varieties Antioxidant; antimicrobial; anticancer [109,110] 

Kaempferol  

KPF 

Amari & Hallawi 

fruits 
Neuroprotective; anti-inflammatory [104,111] 

Pelargonin Fruit Antioxidant; anti-inflammatory [102] 

Catechin Date pits Antioxidant; lipid peroxidation inhibition [109,112] 

Alkaloids, phenolics, flavonoids, tannins Bark Antimicrobial; antioxidant [9] 

β-carotene, phenolics, tannins Leaves Antioxidant; anti-inflammatory [11,10] 

Phenolics, flavonoids, phytoesterols, saponins Pollen Reproductive enhancement; antioxidant [14,15] 

Phenolics, bioflavonoids Sap Antioxidant; antimicrobial [97] 

Phenolic acids, flavonoids, pyrogallol Seeds Antioxidant; potential anticancer [17-19] 

Chlorogenic acid CGA Fruit Neuroprotection; antioxidant; anti-tumor [113] 

Formononetin Fruit Cytotoxic against cancer lines [101] 

Genistein Fruit Anti-inflammatory [114] 

Isoquercetin Fruit Antiviral incl. SARS-CoV-2; antioxidant [115] 

Lariciresinol Fruit Antibacterial [116] 

Luteolin Fruit Antioxidant; neuroprotective [117] 

Quercetin Fruit Cardioprotective; anti-inflammatory [118] 

Rutin Fruit Neuroprotective; antimicrobial; anticancer [119] 

Secoisolariciresinol Fruit Anti-inflammatory [120] 

Sinapic acid Fruit Antioxidant; anti-inflammatory; antidiabetic [121] 

Syringic acid Fruit Neuroprotective; antioxidant [122] 
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antibacterial activity against several microbes. The date seeds 

were collected, rinsed, roasted, burned, and powdered. The 

powder was kept in saline for 24h at room temperature and 

tested for antibacterial activity against the four pathogenic 

bacteria. Four concentrations of extract were used: 200, 100, 

50, 25 mg/ml. Seed extracts at 200 mg/mL and 100 mg/mL 

were more effective in inhibiting the growth of Escherichia 

coli, Proteus vulgaris, and Pseudomonas aeruginosa than 

trimethoprim, gentamycin, and rifampin. No antibacterial 

activity was observed against Klebsiella pneumoniae.[92] 

Essential oils extracted from the spathes of female date plants 

showed antibacterial activity against Gram-positive Listeria 

monocytogenes and Staphylococcus aureus, as well as Gram-

negative Escherichia coli and Salmonella enterica.[93] 

Date seeds were isolated, soaked in water, washed and 

dried at 50 °C for 24h. The Date Seed Extract (DSE) were 

dried into a fine powder, centrifuged and filtered. The aqueous 

extract was tested for its antioxidant activity using ORAC, 

DPPH, FRAP, ABTS and superoxide radical scavenging 

assays. DSE effectively scavenged superoxide radicals 

produced by the xanthine/xanthine oxidase system, in a dose-

dependent manner. It inhibited tyrosinase activity in the range 

of 4-1000µg/ml and α – glucosidase activity from 2-25µg/ml. 

DSE exhibited increased inhibition of α-glucosidase compared 

to acarbose with IC50 values of 13.54µg/ml. Mild 

antiproliferative activity of DSE was observed when the 

extract was tested against 3T3-L1 cells.[94] 

Date fruits collected at the tamer stage were pitted and 

blended with water. The puree was then lyophilized to obtain 

dry powder. The dry powder was eluted with hexane, ethyl 

acetate, and methanol. Flavonoid glycosides found in date 

fruit demonstrated the highest inhibitory effect on COX-1, 

while triterpenoids 2 and 3 showed moderate inhibition, 

indicating anti-inflammatory activity.[95] Four date varieties, 

Berhi, Khalase, Khenizi, and Reziz, showed cardioprotective 

activity. Methanolic extracts of the date fruits induced changes 

in cardiac tissue, reduced necrosis, restored cardiomyocytes, 

preserved cardiac muscle fiber morphology, mobilized 

progenitor cells towards the site of injury and improved the 

state of myocardial infarction.[96] Date palm leaf powders of 

variety Deglet Nour, Ghars and Hamraya were dissolved in 

70% ethanol for 3 days at 37 0C. The extract was then filtered, 

evaporated and dissolved in distilled water. The addition of 

hydroalcoholic extract of P. dactylifera leaves (HEPdL) at 

various concentrations resulted in a 50% reduction in residual 

α-amylase activity, demonstrating anti-diabetic properties.[12] 

Fresh sap of the Besar date palm was collected and stored at 

40 C to avoid fermentation. When sap is treated with wounded 

tissue, granulation tissue is rich in blood capillaries, 

fibroblasts and collagen with no inflammatory cells, which 

exhibit wound healing properties.[97] A comparative overview 

of these phytochemicals across different plant organs is 

presented in Table 1, highlighting the diverse bioactive 

constituents that contribute to the nutritional, medicinal, and 

functional value of the species. 

5. Conclusion and future prospectives 

The date palm (Phoenix dactylifera L.) holds rich historical 

and cultural significance in the Arabian Peninsula and 

surrounding regions; however, further global research is 

required to fully explore its potential applications. Although 

the traditional uses of date fruits and other parts of the plant 

are well documented, detailed guidance on their health 

benefits remains limited. In addition, the phytochemical 

composition of date palm fruits varies considerably across 

different ripening stages, emphasizing the need for further 

studies to optimize cultivation and harvesting practices for 

maximum health benefits. While preparation methods for date 

fruits—such as juices, fermented beverages, and decoctions—

have been sufficiently described, information regarding the 

use of other plant parts is scarce. This lack of knowledge 

makes it difficult to determine how and when these 

components can be utilized effectively. Furthermore, 

unfamiliarity with such traditional practices in certain cultures 

may contribute to the underutilization of date palm resources 

in various regions of the world. 

Numerous in vitro, in vivo, and clinical studies have 

investigated the health benefits of phytochemical compounds 

present in date palm fruits. However, research focusing on date 

pollen, seeds, and other plant parts remains limited. 

Phytochemical analyses of date palm leaves have revealed the 

presence of bioactive compounds, particularly alkaloids and 

saponins, which show potential for the treatment of chronic 

diseases. In contrast, scientific investigations into the health 

benefits of date palm flowers and bark are still scarce. Date 

fruits are widely recognized for their high nutritional value, 

yet further research is needed to explore the incorporation of 

date palm extracts into polyherbal formulations to enhance 

their therapeutic effects. Date seed oil, which is rich in 

polyunsaturated fatty acids, has demonstrated promising 

health benefits, though comprehensive studies are required to 

confirm these findings. Overall, various components of the 

date palm are abundant in essential nutrients, including 

vitamins, minerals, dietary fiber, and beneficial fatty acids. 

Several studies have reported the use of date seed oil, 

pollen, and pits in the food industry to improve sensory 

qualities and extend the shelf life of food products. These 

applications can help reduce or prevent food spoilage while 

enhancing nutritional value, highlighting the date palm as a 

valuable resource for food manufacturing and processing 

industries. The diverse components of the date palm also hold 

significant potential for the development of functional foods 

rich in secondary metabolites that may help reduce the risk of 

chronic diseases. This review provides comprehensive 

insights into the phytochemical composition and nutritional 

significance of Phoenix dactylifera in human health. Various 

parts of the date palm—including fruits, seeds, bark, flowers, 

sap, and leaves—are rich in beneficial compounds such as 

sterols, phenolics, carotenoids, flavonoids, carbohydrates, 

vitamins, and minerals. The reported health benefits of these 

phytochemicals underscore the value of the date palm as a 
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multifunctional plant. Overall, this review serves as a valuable 

resource for researchers interested in the phytochemical 

richness, nutritional value, health benefits of the date palm and 

its components. It also highlights opportunities for the 

pharmaceutical, nutraceutical, and food industries to develop 

innovative, bioactive, and functional products using date palm 

as a sustainable raw material. 

 

Acknowledgments 

This work did not receive any specific grant from funding 

agencies in the public, commercial, or not-for-profit sectors. 

 

Data Availability Statement 

Not applicable. 

 

Conflict of Interest 

The authors declare no conflicts of interest. 

 

Supporting Information 

Not applicable. 

 

CRediT Statement 

Ramya Manoharan: Data curation, Writing - Original draft 

preparation. Chythra Somanathan Nai: Methodology, Data 

curation. Radhakrishnan Subramanian, Drishya Nishanth: 

Writing - Original draft preparation. Mohamed Sheteiwy: 

Correction and Validation. Abdul Jaleel: Conceptualization, 

Validation, Supervision. 

 

References 

[1] R. M. A. Mohamed, A. S. M. Fageer, M. M. Eltayeb, I. A. 

Mohamed Ahmed, Chemical composition, antioxidant capacity, 

and mineral extractability of Sudanese date palm (Phoenix 

dactylifera L.) fruits, Food Science & Nutrition, 2014, 2, 478-

489, doi: 10.1002/fsn3.123. 

[2] M. Beech, E. Shepherd, Archaeobotanical evidence for early 

date consumption on Dalma Island, United Arab Emirates, 

Antiquity, 2001, 75, 83-89, doi: 10.1017/s0003598x00052765. 

[3] M. Siddiq, S. M. Aleid, A. A. Kader, Dates: Postharvest 

Science, Processing Technology and Health Benefits, John Wiley 

& Sons, 2013, 81-104, ISBN - 9781118292419. 

[4] C. T. Chao, R. R. Krueger, The date palm (Phoenix dactylifera 

L.): overview of biology, uses, and cultivation, HortScience, 

2007, 42, 1077-1082, doi: 10.21273/hortsci.42.5.1077. 

[5] A. Al-Harrasi, N. U. Rehman, J. Hussain, A. L. Khan, A. Al-

Rawahi, S. A. Gilani, M. Al-Broumi, L. Ali, Nutritional 

assessment and antioxidant analysis of 22 date palm (Phoenix 

dactylifera) varieties growing in Sultanate of Oman, Asian 

Pacific Journal of Tropical Medicine, 2014, 7, S591-S598, doi: 

10.1016/s1995-7645(14)60294-7. 

[6] L. N. Eoin, Systematics: blind dating, Nature Plants, 2016, 2, 

16069, doi: 10.1038/nplants.2016.69. 

[7] B. K. Tiwari, N. P. Brunton, C. S. Brennan, Handbook of 

Plant Food Phytochemicals: Sources, Stability and Extraction, 

John Wiley & Sons, 2013, 5-48, doi: 10.1002/9781118464717. 

[8] R. F. M. Ali, A. M. El-Anany, From traditional fruit to modern 

functional food: chemical constituents, bioactive compounds, and 

therapeutic applications of Sukkari date palm (Phoenix 

dactylifera): a review, Frontiers in Nutrition, 2025, 12, 1651121, 

doi: 10.3389/fnut.2025.1651121. 

[9] S. Al-daihan, Antibacterial activities of extracts of leaf, fruit, 

seed and bark of Phoenix dactylifera, African Journal of 

Biotechnology, 2012, 11, 10021-10025, doi: 10.5897/ajb11.4309. 

[10] W. Kriaa, H. Fetoui, M. Makni, N. Zeghal, N.-E. Drira, 

Phenolic contents and antioxidant activities of date palm 

(Phoenix dactyliferaL.) leaves, International Journal of Food 

Properties, 2012, 15, 1220-1232, doi: 

10.1080/10942912.2010.514673. 

[11] L. S. Eddine, L. Segni, O. M. Ridha, Comparative study of 

the antioxidant activity and phytochemical composition of leaves 

extract between three varieties of date palm tree, International 

Letters of Chemistry, Physics and Astronomy, 2013, 14, 162-171, 

doi: 10.56431/p-2so4p2. 

[12] M. Chakroun, B. Khemakhem, H. Ben Mabrouk, H. El Abed, 

M. Makni, M. Bouaziz, N. Drira, N. Marrakchi, H. Mejdoub, 

Evaluation of anti-diabetic and anti-tumoral activities of 

bioactive compounds from Phoenix dactylifera L’s leaf: in vitro 

and in vivo approach, Biomedicine & Pharmacotherapy, 2016, 

84, 415-422, doi: 10.1016/j.biopha.2016.09.062. 

[13] G. A. Salem, A. Shaban, H. A. Diab, W. A. Elsaghayer, M. 

D. Mjedib, A. M. Hnesh, R. P. Sahu, Phoenix dactylifera protects 

against oxidative stress and hepatic injury induced by 

paracetamol intoxication in rats, Biomedicine & 

Pharmacotherapy, 2018, 104, 366-374, doi: 

10.1016/j.biopha.2018.05.049. 

[14] J. Baharara, E. Amini, F. Salek-Abdollahi, N. Nikdel, M. 

Asadi-Samani, Protective effect of date palm pollen (Phoenix 

dactylifera) on sperm parameters and sexual hormones in male 

NMRI mice exposed to low frequency electromagnetic field (50 

Hz), Journal of HerbMed Pharmacology, 2015, 4, 75–80, 

https://herbmedpharmacol.com/PDF/JHP_20150629145934. 

[15] I. M. Abu-Reidah, Á. Gil-Izquierdo, S. Medina, F. Ferreres, 

Phenolic composition profiling of different edible parts and by-

products of date palm (Phoenix dactylifera L.) by using HPLC-

DAD-ESI/MSn, Food Research International, 2017, 100, 494-

500, doi: 10.1016/j.foodres.2016.10.018. 

[16] R. Razooq Al-Samarrai, A.-M. Hamad Al-Samarrai, F. Ghali 

Al-Salihi, Identification of flavonoids in Iraqi date palm pollen 

by HPLC, Oriental Journal of Chemistry, 2017, 33, 985-988, doi: 

10.13005/ojc/330252. 

[17] H. M. Habib, W. H. Ibrahim, Effect of date seeds on 

oxidative damage and antioxidant status in vivo, Journal of the 

Science of Food and Agriculture, 2011, 91, 1674-1679, doi: 

10.1002/jsfa.4368. 

[18] L. Gu, M. A. Kelm, J. F. Hammerstone, G. Beecher, J. 

Holden, D. Haytowitz, R. L. Prior, Screening of foods containing 

proanthocyanidins and their structural characterization using LC-

MS/MS and thiolytic degradation, Journal of Agricultural and 

Food Chemistry, 2003, 51, 7513-7521, doi: 10.1021/jf034815d. 

[19] M. Mohammadi, M. Soltani, A. Siahpoosh, S. P. Hosseini 

https://www.espublisher.com/


ES Food & Agroforestry                                                                                                    Review article                                                                                                     

 

Engineered Science Publisher                                                                          ES Food Agrofor., 2026, 24, 2189 | 9  

Shekarabi, M. Shamsaie Mehrgan, A. Lymbery, Effect of date 

palm (Phoenix dactylifera) seed extract as a dietary 

supplementation on growth performance immunological 

haematological biochemical parameters of common carp, 

Aquaculture Research, 2018, 49, 2903-2912, doi: 

10.1111/are.13760. 

[20] A. A. A. Allaith, Antioxidant activity of Bahraini date palm 

(Phoenix dactylifera L.) fruit of various cultivars, International 

Journal of Food Science & Technology, 2008, 43, 1033-1040, 

doi: 10.1111/j.1365-2621.2007.01558.x. 

[21] A. Mansouri, G. Embarek, E. Kokkalou, P. Kefalas, Phenolic 

profile and antioxidant activity of the Algerian ripe date palm 

fruit (Phoenix dactylifera), Food Chemistry, 2005, 89, 411-420, 

doi: 10.1016/j.foodchem.2004.02.051. 

[22] E. M. Yahia, Postharvest biology and technology of tropical 

and subtropical fruits; Fundamental issues, Woodhead Publishing 

Series in Food Science, Technology and Nutrition, Woodhead 

Publishing, 2011, 534, ISBN - 0857093622.  

[23] M. Al-Farsi, C. Alasalvar, A. Morris, M. Baron, F. Shahidi, 

Comparison of antioxidant activity, anthocyanins, carotenoids, 

and phenolics of three native fresh and Sun-dried date (Phoenix 

dactyliferaL.) varieties grown in Oman, Journal of Agricultural 

and Food Chemistry, 2005, 53, 7592-7599, doi: 

10.1021/jf050579q. 

[24] M. A. Awad, A. D. Al-Qurashi, S. A. Mohamed, Antioxidant 

capacity, antioxidant compounds and antioxidant enzyme 

activities in five date cultivars during development and ripening, 

Scientia Horticulturae, 2011, 129, 688-693, doi: 

10.1016/j.scienta.2011.05.019. 

[25] F. M. Mohamed Lemine, M. V. O. Mohamed Ahmed, L. Ben 

Mohamed Maoulainine, Z. el Abidine O. Bouna, A. Samb, A. O. 

M. S. O. Boukhary, Antioxidant activity of various Mauritanian 

date palm (Phoenix dactylifera L.) fruits at two edible ripening 

stages, Food Science & Nutrition, 2014, 2, 700-705, doi: 

10.1002/fsn3.167. 

[26] E. A. Amira, S. E. Behija, M. Beligh, L. Lamia, I. Manel, H. 

Mohamed, A. Lotfi, Effects of the ripening stage on phenolic 

profile, phytochemical composition and antioxidant activity of 

date palm fruit, Journal of Agricultural and Food Chemistry, 

2012, 60, 10896-10902, doi: 10.1021/jf302602v. 

[27] A. R. Al-Najada, S. A. Mohamed, Changes of antioxidant 

capacity and oxidoreductases of Saudi date cultivars (Phoenix 

dactylifera L.) during storage, Scientia Horticulturae, 2014, 170, 

275-280, doi: 10.1016/j.scienta.2014.03.028. 

[28] K. Rambabu, G. Bharath, A. Hai, F. Banat, S. W. Hasan, H. 

Taher, H. F. Mohd Zaid, Nutritional quality and physico-

chemical characteristics of selected date fruit varieties of the 

united Arab emirates, Processes, 2020, 8, 256, doi: 

10.3390/pr8030256. 

[29] A. S. Abdelbaky, M. A. Tammam, M. Y. Ali, M. Sharaky, 

K. Selim, W. M. Semida, T. A. Abd El-Mageed, M. F. Ramadan, 

H. F. Oraby, Y. M. Diab, Antioxidant and anticancer assessment 

and phytochemical investigation of three varieties of date fruits, 

Metabolites, 2023, 13, 816, doi: 10.3390/metabo13070816. 

[30] T. Aljutaily, A. Elbeltagy, A. A. Ali, M. G. E. Gadallah, N. 

A. Khalil, Anti-obesity effects of formulated biscuits 

supplemented with date’s fiber; agro-waste products used as a 

potent functional food, Nutrients, 2022, 14, 5315, doi: 

10.3390/nu14245315. 

[31] Z.-X. Tang, L.-E. Shi, S. M. Aleid, Date fruit: chemical 

composition, nutritional and medicinal values, products, Journal 

of the Science of Food and Agriculture, 2013, 93, 2351-2361, doi: 

10.1002/jsfa.6154. 

[32] W. Al-shahib, R. J. Marshall, The fruit of the date palm: its 

possible use as the best food for the future, International Journal 

of Food Sciences and Nutrition, 2003, 54, 247-259, doi: 

10.1080/09637480120091982. 

[33] B. P. Ismail, Ash content determination, Nielsen’s Food 

Analysis Laboratory Manual, Cham Springer International 

Publishing, 2024, 129-131, doi: 10.1007/978-3-031-44970-3_14. 

[34] A. Siddeeg, X.-A. Zeng, A.-F. Ammar, Z. Han, Sugar 

profile, volatile compounds, composition and antioxidant activity 

of Sukkari date palm fruit, Journal of Food Science and 

Technology, 2019, 56, 754-762, doi: 10.1007/s13197-018-3534-

y. 

[35] D. M. Trabzuni, S. E. B. Ahmed, H. M. Abu-Tarboush, 

Chemical composition, minerals and antioxidants of the heart of 

date palm from three Saudi cultivars, Food and Nutrition 

Sciences, 2014, 5, 1379-1386, doi: 10.4236/fns.2014.514150. 

[36] C. R. Zhang, S. A. Aldosari, P. S. P. V. Vidyasagar, P. 

Shukla, M. G. Nair, Determination of the variability of sugars in 

date fruit varieties, Journal of Plantation Crops, 2015, 43, 53–61, 

https://updatepublishing.com/journal/index.php/JPC/article/view

/5654. 

[37] M. Ali AlGeffari, E. S. Almogbel, H. T. Alhomaidan, R. El-

Mergawi, I. A. Barrimah, Glycemic indices, glycemic load and 

glycemic response for seventeen varieties of dates grown in Saudi 

Arabia, Annals of Saudi Medicine, 2016, 36, 397-403, doi: 

10.5144/0256-4947.2016.397. 

[38] A. M. Alzahrani, K. Alghamdi, A. Bagasi, O. A. Alrashed, 

A. F. Alqifari, H. Barakat, M. Algeffari, Influence of date 

ripeness on glycemic index, glycemic load, and glycemic 

response in various Saudi Arabian date varieties, Cureus, 2023, 

15, e48433, doi: 10.7759/cureus.48433. 

[39] G. A. Spiller, CRC handbook of dietary fiber in human 

nutrition, CRC Press, 2001, 736, ISBN – 9780367397210. 

[40] L. Stojanovska, H. I. Ali, A. Kamal-Eldin, U. Souka, A. S. 

Al Dhaheri, L. Cheikh Ismail, S. Hilary, Soluble and insoluble 

dietary fibre in date fruit varieties: an evaluation of methods and 

their implications for human health, Foods, 2023, 12, 1231, doi: 

10.3390/foods12061231. 

[41] M. Ali Al-Farsi, C. Y. Lee, Nutritional and functional 

properties of dates: a review, Critical Reviews in Food Science 

and Nutrition, 2008, 48, 877-887, doi: 

10.1080/10408390701724264. 

[42] Z. Ashraf, Z. Hamidi-Esfahani, Date and date processing: a 

review, Food Reviews International, 2011, 27, 101-133, doi: 

10.1080/87559129.2010.535231. 

https://www.espublisher.com/


Review article                                                                                                    ES Food & Agroforestry 

 

10 | ES Food Agrofor., 2026, 24, 2189                                                                          Engineered Science Publisher                                                                                                                                     

[43] H. Noorbakhsh, M. R. Khorasgani, Date (Phoenix 

dactylifera L.) polysaccharides: a review on Chemical structure 

and nutritional properties, Journal of Food Measurement and 

Characterization, 2022, 16, 3240-3250, doi: 10.1007/s11694-

022-01425-y. 

[44] B. Sultana, B. Fatima, M. Mushtaq, In vitro synergism of 

antimutagenic and antioxidant activities of Phoenix dactylifera 

fruit, Food Science and Biotechnology, 2014, 23, 881-887, doi: 

10.1007/s10068-014-0118-0. 

[45] N. S. M. Razali, B. Wenyin, R. D. Arjunan, H. Hashim, A. 

Abdullah, Total phenolic content and antioxidant activities of 

date fruit extracts, Malaysian Applied Biology, 2019, 48, 103–

108, 

https://jms.mabjournal.com/index.php/mab/article/view/1906. 

[46] J. Hinkaew, Y. Sahasakul, N. Tangsuphoom, U. 

Suttisansanee, The effect of cultivar variation on total phenolic 

contents and antioxidant activities of date palm fruit (phoenix 

dactylifera L.), Current Research in Nutrition and Food Science 

Journal, 2020, 8, 155-163, doi: 10.12944/crnfsj.8.1.14. 

[47] E. A. Saleh, M. S. Tawfik, H. M. Abu-Tarboush, Phenolic 

contents and antioxidant activity of various date palm (Phoenix 

dactylifera L.) fruits from Saudi Arabia, Food and Nutrition 

Sciences, 2011, 2, 1134-1141, doi: 10.4236/fns.2011.210152. 

[48] F. Shahdadi, H. O. Mirzaei, A. Daraei Garmakhany, Study 

of phenolic compound and antioxidant activity of date fruit as a 

function of ripening stages and drying process, Journal of Food 

Science and Technology, 2015, 52, 1814-1819, doi: 

10.1007/s13197-013-1177-6. 

[49] S. Aljaloud, H. L. Colleran, S. A. Ibrahim, Nutritional value 

of date fruits and potential use in nutritional bars for athletes, 

Food and Nutrition Sciences, 2020, 11, 463-480, doi: 

10.4236/fns.2020.116034. 

[50] S. A. Ghazanfar, Medicinal plants of the Middle East, in R. 

Singh (Ed.), Genetic Resources, Chromosome Engineering and 

Crop Improvement, CRC Press, Florida, 2012, 163–180, ISBN – 

9780367382407. 

[51] P. K. Vayalil, Date fruits (Phoenix dactyliferaLinn): an 

emerging medicinal food, Critical Reviews in Food Science and 

Nutrition, 2012, 52, 249-271, doi: 

10.1080/10408398.2010.499824. 

[52] A. Ahmad, S. S. Dutta, V. K. Singh, S. K. Maurya, Phoenix 

dactylifera Linn. (pind kharjura): a review, International Journal 

of Research in Ayurveda & Pharmacy, 2013, 4, 447-451, doi: 

10.7897/2277-4343.04328. 

[53] P. Popenoe, The date-palm in antiquity, The Scientific 

Monthly, 1924, 19, 313–325, https://www.jstor.org/stable/7328. 

[54] A. M. Abbasi, M. A. Khan, N. Khan, M. H. Shah, 

Ethnobotanical survey of medicinally important wild edible fruits 

species used by tribal communities of Lesser Himalayas-

Pakistan, Journal of Ethnopharmacology, 2013, 148, 528-536, 

doi: 10.1016/j.jep.2013.04.050. 

[55] A. El Hadrami, J. M. Al-Khayri, Socioeconomic and 

traditional importance of date palm, Emirates Journal of Food 

and Agriculture, 2012, 24, 371–385, 

https://ejfa.me/index.php/journal/article/view/1378.  

[56] J. M. Al-Khayri, Determination of the date palm cell 

suspension growth curve, optimum plating efficiency, and 

influence of liquid medium on somatic embryogenesis, Emirates 

Journal of Food & Agriculture, 2012, 24, 444–455. 

[57] A. Saniotis, Islamic medicine and evolutionary medicine: a 

comparative analysis, Journal of the Islamic Medical Association 

of North America, 2012, 44, doi: 10.5915/44-1-8780. 

[58] A. K. Yousif, N. D. Benjamin, A. Kado, S. M. Alddin, S. M. 

Ali, Chemical composition of four Iraqi date cultivars, Date Palm 

Journal, 1982, 1, 285–294, 

https://www.scinito.ai/article/W2726591182.  

[59] D. M. Considine, Foods and food production encyclopedia, 

Springer Science & Business Media, Springer, New York, 2012, 

2301, ISBN - 978-1-4684-8511-0.  

[60] I. El Hadrami, A. El Hadrami, Breeding date palm, Breeding 

Plantation Tree Crops: Tropical Species, Springer, New York, 

2008, 191-216, ISBN - 978-0-387-71201-7. 

[61] A. D. Diwan, A. S. Ninawe, S. N. Harke, Gene editing 

(CRISPR-Cas) technology and fisheries sector, Canadian 

Journal of Biotechnology, 2017, 1, 65-72, doi: 

10.24870/cjb.2017-000108. 

[62] S. M. N. K. Zihad, S. J. Uddin, N. Sifat, F. Lovely, R. Rouf, 

J. A. Shilpi, B. Y. Sheikh, U. Göransson, Antioxidant properties 

and phenolic profiling by UPLC-QTOF-MS of Ajwah, Safawy 

and Sukkari cultivars of date palm, Biochemistry and Biophysics 

Reports, 2021, 25, 100909, doi: 10.1016/j.bbrep.2021.100909. 

[63] A. Ouamnina, A. Alahyane, I. Elateri, A. Boutasknit, M. 

Abderrazik, Relationship between phenolic compounds and 

antioxidant activity of some Moroccan date palm fruit varieties 

(Phoenix dactylifera L.): a two-year study, Plants, 2024, 13, 

1119, doi: 10.3390/plants13081119. 

[64] I. Faraone, D. Russo, F. Labanca, L. Lela, M. Ponticelli, C. 

Sinisgalli, L. Milella, Antioxidant activity methods, Methods for 

Preclinical Evaluation of Bioactive Natural Products, Bentham 

Science Publishers, 2023, 1-69, ISBN - 978-981-5123-05-0. 

[65] R. A. El-Mergawi, M. A. AlGeffari, A. Al-Humaid, Sugar 

types, phenolic contents, and antioxidant activities for 17 Saudi 

Arabian date cultivars and their relations with glycemic indices, 

International Journal of Fruit Science, 2019, 19, 315-325, doi: 

10.1080/15538362.2018.1535356. 

[66] S. A. Mohamed, M. A. Awad, E. F. A. El-Dengawy, H. M. 

Abdel-Mageed, M. O. El-Badry, H. A. Salah, A. M. Abdel-Aty, 

A. S. Fahmy, Total phenolic and flavonoid contents and 

antioxidant activities of sixteen commercial date cultivars grown 

in Saudi Arabia, Royal Society of Chemistry Advances, 2016, 6, 

44814-44819, doi: 10.1039/C6RA02831D. 

[67] I. Hamad, H. AbdElgawad, S. Al Jaouni, G. Zinta, H. Asard, 

S. Hassan, M. Hegab, N. Hagagy, S. Selim, Metabolic analysis of 

various date palm fruit (Phoenix dactylifera L.) cultivars from 

Saudi Arabia to assess their nutritional quality, Molecules, 2015, 

20, 13620-13641, doi: 10.3390/molecules200813620. 

[68] K. Zduńska, A. Dana, A. Kolodziejczak, H. Rotsztejn, 

Antioxidant properties of ferulic acid and its possible application, 

Skin Pharmacology and Physiology, 2018, 31, 332-336, doi: 

10.1159/000491755. 

https://www.espublisher.com/


ES Food & Agroforestry                                                                                                    Review article                                                                                                     

 

Engineered Science Publisher                                                                          ES Food Agrofor., 2026, 24, 2189 | 11  

[69] B. Yasin, H. El-Fawal, S. Mousa, Date (Phoenix dactylifera) 

polyphenolics and other bioactive compounds: a traditional 

Islamic remedy’s potential in prevention of cell damage, cancer 

therapeutics and beyond, International Journal of Molecular 

Sciences, 2015, 16, 30075-30090, doi: 10.3390/ijms161226210. 

[70] L. Shi, W. Li, M. S. Rahman, N. Al-Habsi, M. Ashokkumar, 

F. R. Dunshea, H. A. R. Suleria, Comparison of phenolic 

composition in date (Phoenix dactylifera L.) flesh and seeds 

extracted by an ultrasonic-assisted and conventional method, 

International Journal of Food Properties, 2023, 26, 2939-2962, 

doi: 10.1080/10942912.2023.2261787. 

[71] A. Bijami, F. Rezanejad, H. Oloumi, H. Mozafari, Minerals, 

antioxidant compounds and phenolic profile regarding date palm 

(Phoenix dactylifera L.) seed development, Scientia 

Horticulturae, 2020, 262, 109017, doi: 

10.1016/j.scienta.2019.109017. 

[72] L. Shi, Z. Liu, C. Gonzalez Viejo, F. Ahmadi, F. R. Dunshea, 

H. A. R. Suleria, Comparison of phenolic composition in 

Australian-grown date fruit (Phoenix dactylifera L.) seeds from 

different varieties and ripening stages, Food Research 

International, 2024, 181, 114096, doi: 

10.1016/j.foodres.2024.114096. 

[73] B. Lei, J. Cui, C. Newman, C. D. Buesching, Z. Xie, D. W. 

MacDonald, Y. Zhou, Seed dispersers shape the pulp nutrients of 

fleshy-fruited plants, Proceedings of the Royal Society B: 

Biological Sciences, 2021, 288, 20210817, doi: 

10.1098/rspb.2021.0817.  

[74] S. Maqsood, O. Adiamo, M. Ahmad, P. Mudgil, Bioactive 

compounds from date fruit and seed as potential nutraceutical and 

functional food ingredients, Food Chemistry, 2020, 308, 125522, 

doi: 10.1016/j.foodchem.2019.125522. 

[75] F. Bouaziz, A. Ben Abdeddayem, M. Koubaa, R. Ellouz 

Ghorbel, S. Ellouz Chaabouni, Date seeds as a natural source of 

dietary fibers to improve texture and sensory properties of wheat 

bread, Foods, 2020, 9, 737, doi: 10.3390/foods9060737. 

[76] R. R. Krueger, Date palm (Phoenix dactylifera L.) biology 

and utilization, The Date Palm Genome, Cham Springer 

International Publishing, 2021, 3-28, ISBN - 978-3-030-73745-0. 

[77] N. Muñoz-Tebar, L. Candela-Salvador, J. Á. Pérez-Álvarez, 

J. M. Lorenzo, J. Fernández-López, M. Viuda-Martos, Date 

(Phoenix dactylifera L. cv. medjool) seed flour, a potential 

ingredient for the food industry: effect of particle size on its 

chemical, technological, and functional properties, Plants, 2024, 

13, 335, doi: 10.3390/plants13030335. 

[78] L. Shi, T. S. P. de Souza, F. Ahmadi, A. Imran, F. R. 

Dunshea, C. Barrow, H. A. R. Suleria, Valorization of date fruit 

(Phoenix dactylifera L.) processing waste and by-products: a 

review, Applied Sciences, 2023, 13, 12315, doi: 

10.3390/app132212315. 

[79] E. E. Babiker, G. Atasoy, M. M. Özcan, F. Al Juhaimi, K. 

Ghafoor, I. A. M. Ahmed, I. A. Almusallam, Bioactive 

compounds, minerals, fatty acids, color, and sensory profile of 

roasted date (Phoenix dactyliferaL.) seed, Journal of Food 

Processing and Preservation, 2020, 44, e14495, doi: 

10.1111/jfpp.14495. 

[80] E. Jahan, A. H. Nupur, S. Majumder, P. Chandra Das, L. 

Aunsary, M. G. Aziz, M. A. Islam, M. A. Rahman Mazumder, 

Physico-chemical, textural and sensory properties of breads 

enriched with date seed powder, Food and Humanity, 2023, 1, 

165-173, doi: 10.1016/j.foohum.2023.05.012. 

[81] S. J. Pourshoaib, E. Rajabzadeh Ghatrami, M. A. Shamekhi, 

Comparing ultrasonic- and microwave-assisted methods for 

extraction of phenolic compounds from Kabkab date seed 

(Phoenix dactylifera L.) and stepwise regression analysis of 

extracts antioxidant activity, Sustainable Chemistry and 

Pharmacy, 2022, 30, 100871, doi: 10.1016/j.scp.2022.100871. 

[82] K. Elhadef, M. Chaari, S. Akermi, H. Ben Hlima, M. 

Ennouri, S. Abdelkafi, S. Agriopoulou, D. S. Ali, L. 

Boulekbache-Makhlouf, L. Mellouli, S. Smaoui, pH-sensitive 

films based on carboxymethyl cellulose/date pits anthocyanins: a 

convenient colorimetric indicator for beef meat freshness 

tracking, Food Bioscience, 2024, 57, 103508, doi: 

10.1016/j.fbio.2023.103508. 

[83] S. Önder, D. Önder, Ü. Erdoğan, S. Waleed Khalid Khalid, 

M. Tonguç, Composition and antioxidant activity of seed oil of 

date palm (Phoenix dactylifera L.) cultivars from Iraq, Genetic 

Resources and Crop Evolution, 2025, 72, 3939-3952, doi: 

10.1007/s10722-024-02319-2. 

[84] I. A. Nehdi, H. M. Sbihi, C. P. Tan, U. Rashid, S. I. Al-

Resayes, Chemical composition of date palm (Phoenix 

dactylifera l.) seed oil from six Saudi Arabian cultivars, Journal 

of Food Science, 2018, 83, 624-630, doi: 10.1111/1750-

3841.14033. 

[85] A. H. Soomro, A. Marri, N. Shaikh, Date palm (Phoenix 

dactylifera): a review of economic potential, industrial 

valorization, nutritional and health significance, Neglected Plant 

Foods of South Asia: Exploring and Valorizing Nature to Feed 

Hunger, Cham Springer International Publishing, 2023, 319-350, 

doi: 10.1007/978-3-031-37077-9_13. 

[86] K. L. Alharbi, J. Raman, H.-J. Shin, Date fruit and seed in 

nutricosmetics, Cosmetics, 2021, 8, 59, doi: 

10.3390/cosmetics8030059. 

[87] A. Abdelnaby, N. M. Abdelaleem, E. Elshewy, A. H. 

Mansour, S. S. Ibrahim, Application of bentonite clay, date pit, 

and chitosan nanoparticles as promising adsorbents to sequester 

toxic lead and cadmium from milk, Biological Trace Element 

Research, 2023, 201, 2650-2664, doi: 10.1007/s12011-022-

03353-w. 

[88] A. Al-Hamayda, B. Abu-Jdayil, M. Ayyash, Utilizing date 

pits in microencapsulation: Effect of different variations on 

Probiotic survivability under in-vitro digestion, Food Science & 

Technology, 2023, 183, 114917, doi: 10.1016/j.lwt.2023.114917. 

[89] Z. Benmeddour, E. Mehinagic, D. Le Meurlay, H. 

Louaileche, Phenolic composition and antioxidant capacities of 

ten Algerian date (Phoenix dactylifera L.) cultivars: a 

comparative study, Journal of Functional Foods, 2013, 5, 346-

354, doi: 10.1016/j.jff.2012.11.005. 

[90] S. Gantait, M. M. El-Dawayati, J. Panigrahi, C. Labrooy, S. 

K. Verma, The retrospect and prospect of the applications of 

biotechnology in Phoenix dactylifera L, Applied Microbiology 

https://www.espublisher.com/


Review article                                                                                                    ES Food & Agroforestry 

 

12 | ES Food Agrofor., 2026, 24, 2189                                                                          Engineered Science Publisher                                                                                                                                     

and Biotechnology, 2018, 102, 8229-8259, doi: 10.1007/s00253-

018-9232-x. 

[91] M. B. Mirza, A. I. Elkady, A. M. Al-Attar, F. Q. Syed, F. A. 

Mohammed, K. R. Hakeem, Induction of apoptosis and cell cycle 

arrest by ethyl acetate fraction of Phoenix dactylifera L. (Ajwa 

dates) in prostate cancer cells, Journal of Ethnopharmacology, 

2018, 218, 35-44, doi: 10.1016/j.jep.2018.02.030. 

[92] N. Yassein, Antibacterial effect of date palm (Phoenix 

dactylifera L.) pit aqueous extract on some bacteria causing 

urinary tract infection, Diyala Journal for Pure Science, 2012, 8, 

112–120, 

https://iasj.rdd.edu.iq/journals/uploads/2024/12/08/35800f6bcd1

96b656cdf190748ec0c04.pdf. 

[93] N. S. Al-zoreky, A. Y. Al-Taher, In vitro and in situ 

inhibition of some food-borne pathogens by essential oils from 

date palm (Phoenix dactylifera L.) spathe, International Journal 

of Food Microbiology, 2019, 299, 64-70, doi: 

10.1016/j.ijfoodmicro.2019.03.018. 

[94] O. Djaoudene, V. López, G. Cásedas, F. Les, C. Schisano, 

M. Bachir Bey, G. C. Tenore, Phoenix dactyliferaL. seeds: a by-

product as a source of bioactive compounds with antioxidant and 

enzyme inhibitory properties, Food & Function, 2019, 10, 4953-

4965, doi: 10.1039/c9fo01125k. 

[95] C.-R. Zhang, S. A. Aldosari, P. S. P. V. Vidyasagar, K. M. 

Nair, M. G. Nair, Antioxidant and anti-inflammatory assays 

confirm bioactive compounds in ajwa date fruit, Journal of 

Agricultural and Food Chemistry, 2013, 61, 5834-5840, doi: 

10.1021/jf401371v. 

[96] I. A. Alhaider, M. E. Mohamed, K. K. M. Ahmed, A. H. S. 

Kumar, Date palm (Phoenix dactylifera) fruits as a potential 

cardioprotective agent: the role of circulating progenitor cells, 

Frontiers in Pharmacology, 2017, 8, 592, doi: 

10.3389/fphar.2017.00592. 

[97] R. Abdennabi, S. Bardaa, M. Mehdi, M. E. Rateb, A. Raab, 

F. N. Alenezi, Z. Sahnoun, N. Gharsallah, L. Belbahri, Phoenix 

dactylifera L. sap enhances wound healing in Wistar rats: 

Phytochemical and histological assessment, International 

Journal of Biological Macromolecules, 2016, 88, 443-450, doi: 

10.1016/j.ijbiomac.2016.04.015. 

[98] H. Boudries, P. Kefalas, D. Horneromendez, Carotenoid 

composition of Algerian date varieties (Phoenix dactylifera) at 

different edible maturation stages, Food Chemistry, 2007, 101, 

1372-1377, doi: 10.1016/j.foodchem.2006.03.043. 

[99] N. Kikuchi, T. Miki, The separation of date (Phoenix 

dactylifera) sterols by liquid chromatography, Microchimica 

Acta, 1978, 69, 89-96, doi: 10.1007/BF01196983. 

[100] L. U. Thompson, B. A. Boucher, Z. Liu, M. Cotterchio, N. 

Kreiger, Phytoestrogen content of foods consumed in Canada, 

including isoflavones, lignans, and coumestan, Nutrition and 

Cancer, 2006, 54, 184-201, doi: 10.1207/s15327914nc5402_5. 

[101] K.-C. Tay, L. T. Tan, C. K. Chan, S. L. Hong, K.-G. Chan, 

W. H. Yap, P. Pusparajah, L.-H. Lee, B.-H. Goh, Formononetin: 

a review of its anticancer potentials and mechanisms, Frontiers 

in Pharmacology, 2019, 10, 820, doi: 10.3389/fphar.2019.00820. 

[102] K. Karasawa, Y. Uzuhashi, M. Hirota, H. Otani, A matured 

fruit extract of date palm tree (Phoenix dactylifera L.) stimulates 

the cellular immune system in mice, Journal of Agricultural and 

Food Chemistry, 2011, 59, 11287-11293, doi: 

10.1021/jf2029225. 

[103] H. Borochov-Neori, S. Judeinstein, A. Greenberg, N. 

Volkova, M. Rosenblat, M. Aviram, Antioxidant and 

antiatherogenic properties of phenolic acid and flavonol fractions 

of fruits of ‘amari’ and ‘hallawi’ date (Phoenix dactylifera L.) 

varieties, Journal of Agricultural and Food Chemistry, 2015, 63, 

3189-3195, doi: 10.1021/jf506094r. 

[104] K. M. M. Espíndola, R. G. Ferreira, L. E. M. Narvaez, A. 

C. R. Silva Rosario, A. H. M. da Silva, A. G. B. Silva, A. P. O. 

Vieira, M. C. Monteiro, Chemical and pharmacological aspects 

of caffeic acid and its activity in hepatocarcinoma, Frontiers in 

Oncology, 2019, 9, 541, doi: 10.3389/fonc.2019.00541. 

[105] A. Mrabet, A. Jiménez-Araujo, J. Fernández-Bolaños, F. 

Rubio-Senent, A. Lama-Muñoz, M. Sindic, G. Rodríguez-

Gutiérrez, Antioxidant phenolic extracts obtained from secondary 

Tunisian date varieties (Phoenix dactylifera L.) by hydrothermal 

treatments, Food Chemistry, 2016, 196, 917-924, doi: 

10.1016/j.foodchem.2015.10.026. 

[106] Y. J. Hong, F. A. Tomas-Barberan, A. A. Kader, A. E. 

Mitchell, The flavonoid glycosides and procyanidin composition 

of deglet noor dates (Phoenix dactylifera), Journal of 

Agricultural and Food Chemistry, 2006, 54, 2405-2411, doi: 

10.1021/jf0581776. 

[107] H. N. Michael, J. Y. Salib, E. F. Eskander, Bioactivity of 

diosmetin glycosides isolated from the epicarp of date fruits, 

Phoenix dactylifera, on the biochemical profile of alloxan 

diabetic male rats, Phytotherapy Research, 2013, 27, 699-704, 

doi: 10.1002/ptr.4777. 

[108] S. Meephat, P. Prasatthong, P. Potue, S. Bunbupha, P. 

Pakdeechote, P. Maneesai, Diosmetin ameliorates vascular 

dysfunction and remodeling by modulation of Nrf2/HO-1 and p-

JNK/p-NF-κB expression in hypertensive rats, Antioxidants, 

2021, 10, 1487, doi: 10.3390/antiox10091487. 

[109] H. Hammouda, J. K. Chérif, M. Trabelsi-Ayadi, A. Baron, 

S. Guyot, Detailed polyphenol and tannin composition and its 

variability in Tunisian dates (Phoenix dactylifera L.) at different 

maturity stages, Journal of Agricultural and Food Chemistry, 

2013, 61, 3252-3263, doi: 10.1021/jf304614j. 

[110] S. Liga, C. Paul, F. Péter, Flavonoids: overview of 

biosynthesis, biological activity, and current extraction 

techniques, Plants, 2023, 12, 2732, doi: 10.3390/plants12142732. 

[111] J. Silva dos Santos, J. P. Gonçalves Cirino, P. de Oliveira 

Carvalho, M. M. Ortega, The pharmacological action of 

kaempferol in central nervous system diseases: a review, 

Frontiers in Pharmacology, 2021, 11, 565700, doi: 

10.3389/fphar.2020.565700. 

[112] Y. Sheng, Y. Sun, Y. Tang, Y. Yu, J. Wang, F. Zheng, Y. 

Li, Y. Sun, Catechins: Protective mechanism of antioxidant stress 

in atherosclerosis, Frontiers in Pharmacology, 2023, 14, 

1144878, doi: 10.3389/fphar.2023.1144878. 

https://www.espublisher.com/


ES Food & Agroforestry                                                                                                    Review article                                                                                                     

 

Engineered Science Publisher                                                                          ES Food Agrofor., 2026, 24, 2189 | 13  

[113] L. Wang, X. Pan, L. Jiang, Y. Chu, S. Gao, X. Jiang, Y. 

Zhang, Y. Chen, S. Luo, C. Peng, The biological activity 

mechanism of chlorogenic acid and its applications in food 

industry: a review, Frontiers in Nutrition, 2022, 9, 943911, doi: 

10.3389/fnut.2022.943911. 

[114] Y. X. Goh, J. Jalil, K. W. Lam, K. Husain, C. M. 

Premakumar, Genistein: a review on its anti-inflammatory 

properties, Frontiers in Pharmacology, 2022, 13, 820969, doi: 

10.3389/fphar.2022.820969. 

[115] M. Mbikay, M. Chrétien, Isoquercetin as an anti-covid-19 

medication: a potential to realize, Frontiers in Pharmacology, 

2022, 13, 830205, doi: 10.3389/fphar.2022.830205. 

[116] V. K. Bajpai, S. Shukla, W. K. Paek, J. Lim, P. Kumar, P. 

Kumar, M. Na, Efficacy of (+)-lariciresinol to control bacterial 

growth of staphylococcus aureus and escherichia coli O157: H7, 

Frontiers in Microbiology, 2017, 8, 804, doi: 

10.3389/fmicb.2017.00804.  

[117] F. Ntalouka, A. Tsirivakou, Luteolin: a promising natural 

agent in management of pain in chronic conditions, Frontiers in 

Pain Research, 2023, 4, 1114428, doi: 

10.3389/fpain.2023.1114428. 

[118] S. Parasuraman, A. Anand David, R. Arulmoli, Overviews 

of biological importance of quercetin: a bioactive flavonoid, 

Pharmacognosy Reviews, 2016, 10, 84, doi: 10.4103/0973-

7847.194044. 

[119] A. Ganeshpurkar, A. K. Saluja, The pharmacological 

potential of rutin, Saudi Pharmaceutical Journal, 2017, 25, 149-

164, doi: 10.1016/j.jsps.2016.04.025.  

[120] S. Rom, V. Zuluaga-Ramirez, N. L. Reichenbach, M. A. 

Erickson, M. Winfield, S. Gajghate, M. Christofidou-Solomidou, 

K. L. Jordan-Sciutto, Y. Persidsky, Secoisolariciresinol 

diglucoside is a blood-brain barrier protective and anti-

inflammatory agent: implications for neuroinflammation, 

Journal of Neuroinflammation, 2018, 15, 25, doi: 

10.1186/s12974-018-1065-0. 

[121] V. P. Thinh Nguyen, J. D. Stewart, I. Ioannou, F. Allais, 

Sinapic acid and sinapate esters in brassica: innate accumulation, 

biosynthesis, accessibility via chemical synthesis or recovery 

from biomass, and biological activities, Frontiers in Chemistry, 

2021, 9, 664602, doi: 10.3389/fchem.2021.664602. 

[122] C. Srinivasulu, M. Ramgopal, G. Ramanjaneyulu, C. M. 

Anuradha, C. Suresh Kumar, Syringic acid (SA)‒a review of its 

occurrence, biosynthesis, pharmacological and industrial 

importance, Biomedicine & Pharmacotherapy, 2018, 108, 547-

557, doi: 10.1016/j.biopha.2018.09.069. 

 

Publisher’s Note: Engineered Science Publisher remains 

neutral with regard to jurisdictional claims in published maps 

and institutional affiliations. 

 

Open Access  

This article is licensed under a Creative Commons Attribution 

4.0 International License, which permits the use, sharing, 

adaptation, distribution and reproduction in any medium or 

format, as long as appropriate credit to the original author(s) 

and the source is given by providing a link to the Creative 

Commons license and changes need to be indicated if there are 

any. The images or other third-party material in this article are 

included in the article's Creative Commons license, unless 

indicated otherwise in a credit line to the material. If material 

is not included in the article's Creative Commons license and 

your intended use is not permitted by statutory regulation or 

exceeds the permitted use, you will need to obtain permission 

directly from the copyright holder. To view a copy of this 

license, visit http://creativecommons.org/ licenses/by/4.0/. 

 

©The Author(s) 2026. 

 

https://www.espublisher.com/

