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The date fruits are rich sources of protein, vitamins, alkaloids, carbohydrates, 
carotenoids, fatty acid (stearic acid, lauric, linoleic, and palmitic), dietary fibers, 
tannins, polyphenolic compounds, and flavonoids. The fruits also contain different 
types of nutrients such as calcium, phosphorus, potassium, and magnesium. The 
date fruits are also utilized in different pharmaceutical and medicinal aspects. From 
the pharmaceutical overview, the date fruits contain many pharmaceutical 
compounds such as anthocyanins, sterols, procyanidins and flavonoids, and 
phenolic carotenoids. These compounds possess multiple beneficial 
pharmaceutical effects. Preclinical investigations have shown that the date fruits 
have antioxidant, free radical scavenging, antimicrobial, anti-mutagenic, and anti-
inflammatory, hepatoprotective, gastroprotective, nephroprotective, anticancer, 
and immunostimulant activities. There is a lack of literature about the 
pharmaceutical benefits of date fruit particularly in the Qassim Region, Saudi 
Arabia where the mass of different varieties of date fruits are produced and 
available in the markets. Therefore, this article highlights selected pharmaceutical 
properties of the fruits. 
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INTRODUCTION 
Dates fruits (Phoenix dactylifera L.) are consider 
as an important food with high nutritional values 
due to their phytochemical components [1]. They 
have great importance in human nutrition due to 
their high and rich content of nutrients including 
dietary fibre, salts and minerals, carbohydrates, 
vitamins, protein and amino acids [2]. The 
nutritional value of dates fruits is due to their 
high sugar content (50–60%), calcium, 
potassium (2.5 times more as compared to 
bananas), iron, B1& B2 vitamins, niacin and 
magnesium, pectin (0.5–3.9%), moisture (10% to 
22%) and unsaturated fatty acids (linoleic and 
linolenic, palmitoleic, and 41.1% to 58.8% oleic 
acid in the seed [3]. Date fruits are also rich in 
phytochemicals contents which include 
carotenoids, tannins, polyphenols, flavonoids, 
sterols, phenolic acids and lignans [4]. Many 
researches considered the date fruits as food of 
interest due to their nutritional values [5-9] as well 
as their pharmaceutical activities such as anti-
inflammatory, antioxidant and anti-tumor 
activities [10] and antibacterial activity [11 -17].  
 
 

Nutritional and General Pharmaceutical 
Values of Date Fruit  
The date fruits contain high percentages of 
carbohydrates as total sugars which is 
considered as the main component of the fruits 
(Table 1). They are mainly glucose, fructose, 
maltose, mannose, and small amounts of 
polysaccharides such as cellulose, starch and 
non-reducing sugars [18]. The date fruit contains 
some minerals such as cobalt, boron, copper, 
fluorine, calcium, magnesium, iron, manganese, 
sodium, zinc, potassium and phosphorus. On the 
other hand, lead cadmium, aluminum, chloride 
and sulphur are present in the date seed in 
various proportions. There are about 23 types of 
amino acids in several date varieties. Dates 
contain six vitamins including B1 thiamine, 
vitamins B2 riboflavin, vitamin C, vitamin A and 
nicotinic acid (niacin). The seeds contain 7.7/ 
9.7%, whereas the flesh contains between 0.2 to 
0.5% saponifiable oil [19]. The carbohydrates in 
date fruits are the predominant components 
followed by moisture lipids, proteins, and ash [20]. 
Date fruits are well known as rich sources of 
dietary fiber, which is defined as the lignin and 
polysaccharides components. The total dietary 
fiber in dates ranges from 6.5 to 11.5% 
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depending on the variety and climate [21]. Soluble 
and insoluble dietary fiber types amount 6–16% 
and 84–94%, respectively based on total dietary 
fiber in date fruits [21]. Soluble and insoluble 
dietary fibers could help in the formation of a 
viscous gel in the intestine which slows the 
intestinal absorption of anti-nutritional factors 
like cholesterol, fermentation and generation of 
short chain fatty acids in the intestine [22]. 
However, dates fruits dietary fiber contains 
uronic acids (10.7–16.7%), neutral sugars (15.6–
25.7%), klason lignin (33.3–50.4%) and cellulose 
(17.0–24.8%) [23]. 
 

In the folk medicine, date fruits have many 
pharmaceutical properties when consumed 
alone or in combination with other herbs for 
treatment of different types of diseases [24-28]. 

Date fruits could help in protecting teeth against 
decay because they contain elemental fluorine. 
Selenium elements in dates are also believed to 
help in improving immune function and cancer 
prevention [29]. Phytochemical studies have 
approved that the fruits contain flavonoids, 
anthocyanins, phenolics, procyanidins, 
carotenoids and sterols which are recognized to 
possess multiple beneficial effects such as anti-
inflammatory, gastro protective, anti-mutagenic, 
antimicrobial, antioxidant, hepatoprotective, 
anticancer  and free radical scavenging [30 -34]. The 
date fruits have been used in many traditional 
medicine systems such as treatment of diabetes 
and hypertension [35 -37]. It was also utilized as an 
ingredient in many aphrodisiac supplements [38].  

 
Table 1: Nutritional values and recommended dietary allowance of date fruit (Phoenix dactylifera 
Linn – medjool variety) as per 100 gm (USDA, 2020)  [39] 

Principle Nutrient  value Recommended dietary allowance (RDA) 

Carbohydrate 74.97 g 58 % 

Proteins 1.81 g 3 % 

Dietary fiber 6.7 gm 18 % 

Total fat 0.15 g < 1 % 

Energy 277 Kcal 14% 

Cholesterol 0 mg 0% 

Folate 15 µg 4 % 

Pantothenic acid 0.805 mg 16 % 

Niacin 1.610 mg 10 % 

Riboflavin 0.060 mg 4.5 % 

Pyridoxine 0.249 mg 19 % 

Thiamin 0.050 mg 4 % 

Vitamin A 149 IU 5 % 

Vitamin C 0 mg 0 % 

Vitamin K 2.7µg 2 % 

Potassium 696 mg 16 % 

Calcium 64 mg 6.5 % 

Iron 0.90 mg 11 % 

Magnesium 54 mg 13 % 

Zinc 0.44 mg 4 % 

Phosphorus 62 mg 9 % 

Manganese 0.296 mg 13 % 

 
Several phytochemical studies have shown that 
date fruits have many phytochemical compounds 
such as anthocyanins, flavonoids, sterols, 
phenolics, procyanidins and carotenoids which, 
very well recognized to have several beneficial 
effects.  
 

Earlier, several investigations on pre-clinical 
studies have suggested that date fruits have 
different pharmacological effects such as anti-
mutagenic [40-44], nephroprotective [45], anticancer 
[25], anti-oxidant [37], anti-inflammatory [46, 47], 
anti-microbial [48, 49] and gastro protective [6].  
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Antioxidant Activities 
The date fruits have excellent antioxidant activity 
due to the presence of carotenoids, vitamins 
contents, melatonin and phenolics [2, 32, 39]. The 
main antioxidants present in date fruits are 
carotenoids and polyphenols [50]. About 52 
phenolic compounds have been identified in the 
date fruit mainly including glycosides of 
quercetin, apigenin, flavonoid, chrysoeriol, 
isorhamnetin, luteolin, 3-methyl-isorhamnetin, 
kaempferol, malonyl derivatives and sulfates [51]. 
Six commercially used date fruit varieties namely 
Deglet Nour cultivated in California, Deglet Nour 
imported from Algeria, Deglet Nour imported 
from Tunisia, Khudri imported from Saudi 
Arabia, Shahia imported from Tunisia and, Barni 
imported from Saudi [52] were investigated for 
their antioxidants activity and reported 
considerable antioxidant. The lowest content 
obtained was found in verity Shahia whereas the 
highest value of total phenolic content was 
observed in Barni one. Hamad et al. [38] 
investigated aqueous extract of date fruit in vitro 
and revealed that a concentration of 100 lg/ml 
was effective in scavenging free radicals which 
was considered as a good evidence of having 
antioxidant activity. The administration of p-
coumaric acid orally presents in the constituent 
of date fruit revealed increases the expression of 
antioxidant in cardiac tissue of rats [53-55]. An in 
vivo antioxidant activity of date fruit extracts 
observed at the concentration of 1000 mg/kg 
body weight [53].  The Phenolic compounds, 
flavonoids and anthocyanins are responsible for 
the antioxidant activity in the date fruits [56, 57].  
An aqueous extract of date fruit at a 
concentration of 0.8 mg/mL was proven to 
scavenge 100% of superoxide radicals at 1.5 
mg/mL and 50% of superoxide radicals formed 
by photoreduction of riboflavin [53]. A 
concentration of 2.2 mg/mL inhibited 50% of 
hydroxyl radical formation while a concentration 
of 4.0 mg/mL inhibited 100% of hydroxyl radical 
formation. A reduction in protein oxidation by 
50% was observed when a concentration of 2.3 
mg/mL was utilized. It was also reported that 
lipid peroxidation was inhibited by 100% at 2 
mg/mL and by 50% at 1 mg/mL [40]. 
 
Anticancer Function 
Date fruits shows great anticancer activity [58 -61]. 
The fruits showed anticancer activity against the 
variety of cells due to the presence of phenolic 
compounds like caffeic acid and rutin. An acetate 
fraction of date fruit (ajwa) in concentrations of 
0.2–0.6 mg/ml revealed a strong anticancer 

activity against prostate cancer cells [33]. When 
prostate cancer cells (PC3 cell line) was treated 
with ethyl acetate fractions of date fruit (Ajwa 
date), strong inhibitory increased oxidative 
stress and loss of mitochondrial membrane 
potential were observed in the extract treated 
cells which, suggested mitochondrial 
involvement in apoptosis [33]. Date fruit extracts 
(Khalas date fruit) had significant effect in 
reducing cell pancreatic stellate cells activation 
and fibrotic protein formation as judged by the 
lowered cellular proliferation [1]. There are 
several effective mechanisms by which this effect 
may have been proven. One of them is via 
potential reducing of oxidative stress within the 
cells due to high content of antioxidants such as 
flavonoids and polyphenols [4, 8] because 
fibrogenesis and activation process of pancreatic 
stellate cells is always associated with reactive 
oxygen species (ROS) and production of free 
radicals [62]. Moreover, Date fruit extract reported 
to inhibit intestinal microbiota growth and act as 
colon cancer cell antiproliferative agents which 
suggested that consumption of date palm fruit 
regularly may reduce colon cancer risk [63]. 
 
Anti-bacterial and Anti-fungal Activity  
Several studies have been reported in bacterial 
growth of date fruits (Sukari variety) [64]. Perveen 
and Bokahri [65] studied the antibacterial activity 
of extracts from three varieties of dates namely 
Bharh, Rothana and Sukri (crude extracts) and 
revealed that the extracts were more effective 
against gram-positive bacteria as compared to 
gram-negative bacteria. It is well documented 
that dates fruits are recognized for a good 
amount of alkaloids, phenolic compounds and 
flavonoids [66, 67]. These compounds inhibit the 
bacterial growth and cause damage to bacterial 
cell membranes either functional or structural  

[68]. Farhana et al. [16] have observed that 
methanolic extract of date’s fruits was more 
effective in inhibiting the bacterial growth 
compared with other solvents extracts. In other 
studies methanolic and aqueous extracts of Ajwa 
date fruit were investigated in concentrations of 
100 and 200 mg/mL for their antibacterial 
activities against the gram-negative bacterial 
using well-diffusion assay method [17]. The 
extract in the concentrations of 100 mg/mL of 
the fruit did not exhibit any antibacterial 
activities. It is revealed that the concentration of 
200 mg/mL of methanolic extract of Ajwa date 
could inhibit bacterial growth. The inhibition 
average zones ranged between 15 mm to 34 mm 
for methanolic extract compared to the aqueous 
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extract which resulted in average zones of 
inhibition between 13 mm to 17 mm. These 
results approved that Ajwa date fruits 
extractions (methanolic and aqueous) could 
potentially suppress the bacterial growth. 
Moreover, the extract of date fruit showed 
antifungal activity at concentrations of 5–20% 
w/v caused weakening, distortion as well as 
eventual cell death of Candida albicans [47, 69].  
 
Antidiabetic Activity 
Date fruits possess anti-diabetic effect, low 
glycemic index, and antioxidant properties. Date 
fruits and their paste, jelly and syrup products 
could add pharmaceutical value to many types of 
foods as antidiabetic [70]. The extract of date seed 
showed excellent positive effect on diabetic 
induced animals in concentration of 10.0 ml [71]. 
These effects are due to the presence of phenol, 
flavonoids, saponins and steroids. Date extract 
however was almost costless and easily 
administered by oral route as compared to 
insulin in addition it was reported as  safe on the 
kidney and liver of animals [71]. An investigation 
studies on the effect of Aseel date fruit variety as 
an antidiabetic in diabetic induced animals 
revealed that it possessed anti hyperglycemic 
activity because of its low glycemic index, high 
fiber, and phytochemicals, which makes it an 
effective medicinal food that significantly 
lowering glucose concentration effects. However 

data collected during study needs to be 
substantiated through preclinical studies on 
large numbers of animals as well as clinical 
studies. 
 
Prevention of Alzheimer and Stroke Diseases 
Alzheimer’s disease is considered as one of the 
most leading neurodegenerative diseases which 
affect elderly persons. According to the World 
Alzheimer Report in 2015, there are an 
estimated 46 million persons worldwide living 
with dementia with expected global dementia 
costs of US$ 818 billion [72]. Different doses of 
date fruit extract at concentrations of 100, 200 
and 400 mg/kg revealed significant in 
preventing the chemically induced memory 
deficits in mice [73]. This could help in exploring 
the potential of the date fruits in controlling 
Alzheimer’s disease patients. Stroke which is 
known as a cerebrovascular disease leading to 
damage or death of brain cells due to the 
cerebral blood flow reduction. The interruption 
of the blood supply to a part of the brain occurs 
embolus occlusion or by hemorrhage or by 
thrombus. It is revealed that feeding rats with 
the aqueous extract of Sukari dates (200 – 800 
mg/kg) could offer potential benefits in the 
management of stroke because of its effects 
against ischemia-reperfusion induced injury in 
rats  [74]. 

 
Table 2: Selected pharmaceutical activities of date fruit  

Functional property Observation References 

Anticancer  Significant effect in reducing pancreatic stellate cells activation was observed [1] 

Antiviral activity Prevent lytic activity of Pseudomonas phage ATCC 14209-B1 on 
Pseudomonas aeroginosa 

[47] 

Anticancer activity Regression of Sarcoma-180 tumour in mice [25] 

Antioxidant activity Scavenges free radical, inhibit iron-induced lipid peroxidation and protein 
oxidation  

[75] 

Anti-inflammatory activity Increase plasma antioxidant (Vitamin C, E, A, βcarotene) levels and decrease 
lipid peroxides. Reduce swelling, ESR and plasma fibrinogen 

[76] 

Action on gastrointestinal 
tract 

Increase gastrointestinal transit time, reduces ethanolinduced gastric 
ulceration 

[77] 

Antihyperlipidemic activity Reduce plasma triglycerides, total and LDL cholesterol  [43] 

Antifungal activity Antifungal activity against Candida albicans and C. krusei [69] 

Gonadotropic activity Increases testosterone, oestrogen sperm count and spermatogenesis [78] 

 
CONCLUSION  
This article summarizes the potential nutritional 
and pharmaceutical values of date fruits which 
could enhance the knowledge for utilizing these 
fruits in daily diets because of their great 
contribution in improving our health.  
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