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ABSTRACT

Dates are a nutritionally rich food that contains at least 15 different minerals, such as magnesium, manganese,
phosphorus, iron, calcium, potassium, sodium, and zinc. Studies conducted by Agoudjil et al. in 2011 and Ayad et al. in
2016 have found that the mineral content in dried dates ranges from 0.1 to 916 mg per 100 g of date flesh. Dates are rich in
copper, selenium, potassium, and magnesium, and have modest amounts of manganese, iron, phosphorus, cobalt, fluorine,
zinc, calcium, and chromium. They also contain small quantities of boron (Agoudjil et al. 2011). Chromium has been found
to play an essential role for type 2 diabetics, as it increases the binding of insulin to its receptors on the cell surface and thus
allows the passage of sugar to be used in vital processes instead of being excreted in the urine. The flesh of several date
varietals can have a potassium concentration as high as 0.9%, while the seeds can have 0.5%. Date flesh is primarily
composed of potassium, with a reduced phosphorus level compared to other macro-elements (Assirey 2015). Some trace
elements, including zinc and copper, have been identified in low concentrations in dates, while iron is found in higher
concentrations (Assirey 2015). Research has shown that the abundant potassium present in dates can be advantageous for
those with hypertension. Boron is quite beneficial in the treatment of brain cancer, as well as other vitamins, and is also
employed in the treatment of rheumatism (Vayalil 2012). The high concentration of fluorine present in dates is
advantageous in the prevention of dental caries. Additionally, the presence of selenium in dates can aid in the prevention of
cancer and enhance the human immune system. Based on a prior investigation, several types of dates contain selenium
levels ranging from 1.48 to 2.96 pg/g (Vayalil 2012). Dates can serve as a dietary source of iron to address iron deficiency,
without the potential adverse effects of standard iron supplements, such as nausea, headaches, and lack of appetite. Dates
are a nutrient-rich choice when compared to other dried fruits, according to the US Department of Agriculture (USDA,
2011). Furthermore, fresh dates possess elevated levels of vitamins compared to dried dates due to the loss of vitamins
during the drying procedure. Dried dates include thiamine, riboflavin, niacin, ascorbic acid, pyridoxine, and vitamin A, but
in relatively low amounts (Hassan et al 2017).
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contains vitamins and is rich in the minerals as well as

INTRODUCTION fiber and protein. Dates do not contain fat or

The date palm is indigenous to dry environments. cholesterol, but they are high in carbohydrates. Dates
The cultivation of the date palm is primarily are generally considered low in calories. Approximately
concentrated in arid regions of Africa, the Middle East, ~ every 100 grams of fresh dates provides us with about
and specific portions of Asia. Moreover, it has been 150 calories, while dried dates contain more calories.
introduced in North America and Australia. Every 100 grams of dried dates gives us about 280

calories. Dried dates do not need any preservatives; as
the sugars they contain act as preservatives. Dates are a
great source of iron, as every 100 grams of them contain
0.9 grams of iron. This represents about 11% of our
body’s daily need for this element. It is known to us that
iron is part of hemoglobin inside the red blood cells in
the blood, which transports oxygen. Dates also contain
potassium, which is important for the body's cells and
fluids and regulates heartbeat and blood pressure, which
means it helps prevent strokes and heart disease. Dates
are also rich in salts such as calcium, manganese,
copper and magnesium. Calcium is a salt necessary for
bones and teeth, muscle contractions, blood clotting,
and the transmission of nerve signals. As for
manganese, the body needs it as a cofactor for

The palm tree usually begins bearing fruit when it
reaches four or five years of age, but it will not reach
maturity in production until the age of 10 to 12 years.
Many palm trees live to be 100 years old. Some even
reach 150 years. Dates are highly regarded as a crucial
and essential source of nourishment for human health
and overall well-being, thanks to their remarkable
nutritional and therapeutic properties. Dates are
sometimes referred to as "mineral mines" due to their
high content of essential mineral elements, making them
a valuable source of nutrition. Dates are rich in minerals
and vitamins. Dates exhibits a high concentration of
iron, potassium, calcium, magnesium, and moderate
levels of chloride, phosphorus, copper, magnesium,
sulfur, and silicon, with minor quantities of sodium. It
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antioxidant enzymes, copper we need in the formation
of red blood cells, and magnesium is essential for bone
growth. It also contains good levels of vitamin K and
vitamins that belong to the B-complex group, and a
good level of vitamin B6. This works Vitamins are
auxiliary factors that help the body carry out metabolic
processes. Vitamin K is considered an auxiliary factor
in the metabolic processes of blood and bones (Al-Ali,
2012). In general, the composition of dates includes a
varying number of salts and minerals, often ranging
from 1.2 to 3.83 percent. This variation is influenced by
variables such as cultivars and environmental factors
(Al-Busaidi, 2012). Recognized for their rich nutritional
profile, dates are consumed for their energy-boosting
properties and significant mineral content. This review
delves into the nutritional and medicinal value of key
minerals found in dates, such as potassium, magnesium,
calcium, and iron, and their roles in human health and
disease prevention. Based on the information provided,
it may be inferred that dates have the requisite
characteristics to be considered a crop that contributes
to food security. Dates can be a dependable and
nourishing food source during times of scarcity, as well
as being convenient for transportation and resolving
poverty-related concerns.

Nutritional value of mineral elements in dates

The mineral content in dates varies with cultivar,
soil conditions, and harvest timing. Key minerals
present in dates include potassium, magnesium,
calcium, and iron are crucial for various physiological
functions and overall health. Dates are rich in vital
minerals, includes potassium, phosphorus, sodium, zinc,
manganese, magnesium, copper, iron, fluorine, and
selenium. Dates are a potent source of potassium, which
is essential for the proper functioning of the body's
neurological system and overall wellness. Phosphorus
collaborates with calcium to enhance bone strength and
promote growth. Moreover, selenium plays a crucial
role in cellular proliferation and regeneration. Iron is
essential for the synthesis of erythrocytes, which
transport all essential nutrients to cells throughout the
entire body. Table (1) shows the major and minor
elements of the two famous varieties, Halawi and Zuhdi
(based on dry weight).

The sodium content in dates was determined to be
low but optimal in relation to the recommended daily
intake for an individual (exceeding 2.4-2.0 mg/day).
Excessive sodium consumption can elevate the
likelihood of developing heart disease and hypertension.
Therefore, dates are optimal for promoting a nutritious
way of life due to their presence of lowering sugars, low
salt levels, absence of fat or cholesterol, high amounts
of potassium and calcium, and dietary fiber. The dietary
fiber content of commonly available dates has been

calculated to be 4.4%, with 3.2% being insoluble fiber
and 1.2% being soluble fiber. According to certain
sources, the amount of dietary fiber can vary between
6.4% and 11.5%, and these variations are attributed to
the level of maturity. Thus, if an adult consumes seven
dates per day, they would obtain 50-100% of the
required daily fiber intake. Therefore, scientific
evidence has demonstrated that dates are a superior
snack compared to those that contain synthetic
preservatives. Fluorine in dates has been shown to be
essential in avoiding tooth decay. Selenium is an
essential component of toothpaste, playing a vital role in
protecting against cancer and boosting the immune
system. Dates contain a large amount of carbohydrates,
namely sugars such as fructose, glucose, mannose,
maltose, and other non-reducing sugars like sucrose.

Table 1. Macro- and microelements of two types of
Iraqgi dates, Halawi and Zuhdi (mg/100g dry weight)

Variety
Elements Zuhdi Halawi

Macro elements

Calcium 207 184
Phosphorus 14 16
potassium 887 854
sodium 5 14
Chlorine 342 260
Magnesium 59 56
Micro-elements:

iron 10.37 5.26
Manganese 5.16 5.86
copper 2.75 2.77
zinc 0.74 1.39
Cobalt 0.95 0.76
Fluor 0.12 0.20

Source: Yousef, A. and Kado, A. (1982). Chemical composition of
four lraqgi date cultivars. Baghdad: Agriculture and Water
Resources Research Center.

The proportion of reducing sugars, specifically
glucose and fructose, varies according on the kind of
dates (dry, semi-dry, or moist) and the specific variety.
In the Deglet Nour variety, sucrose is the primary type
of sugar, whereas in the Alig cultivar, the most plentiful
type of sugar is a reducing sugar. Studies have
demonstrated that rutab dates contain much lower levels
of sucrose compared to lowering sugars. The variation
in sugar content between the Alej, Zaghloul, Ajlani, and
Sakoti cultivars can be explained by the potential
presence of high invertase activity in the Alej cultivar.
This pattern is similar to the sugar levels observed in the
Zaghloul, Ajlani, and Sakoti cultivars, which
correspond to wet, semi-dry, and dry dates, respectively
(Table 2). The sugars in apricots, bananas, oranges, and
dates contribute to the energy produced by 1 kilogram
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of these fruits, which is 520, 970, 480, and over 3000
calories, respectively. Conversely, a quantity of 1
kilogram of cooked rice, wheat flour, or lean meat
yields 1800, 2295, and 2245 calories accordingly.

Table 2. The percentage of sugars in some types of
dates

. Total Reduced Unreduced
Variety sugar
sugar sugar

(sucrose)
Zaghloul
(Rotab) 80.70 79.50 1.20
Allani (semi- 7589 3540 43.40
dry)
Sakoti (dry) 78.70 14.40 63.30

Source: Ibrahim, A. M. and Kholaif, M, N. (1998). Date palm
production and hasbandry (in Arabic). Egypt: Al-Maaref Press.

Dates are abundant in many vitamins, including B-
carotene (vitamin A), thiamin (B1), and riboflavin (B2).
Nevertheless, the composition differs based on the type
and level of ripeness. Wet dates have a higher
concentration of vitamin C (ascorbic acid) compared to
dry dates. Several studies have shown that fully mature
fruits contain a significant quantity of carotenoids, such
as lutein and other types of beta-carotene. However, the
overall number of carotenoids decreases as the fruits
reach their last stages of ripening and during storage. In
addition, dates are a good source of folic acid. Table 3
shows the vitamin contents of two varieties of dates
based on dry weight, namely Al-Halwa and Al-Zohdi.

Table 3. Vitamin content of two types of Iraqgi dates,
Halawi and Zuhdi (mg/100g dry weight)

. . Variet
Vitamin Type Zuhdi i
Thiamine (B1)
Riboflavin (B2) 18607 19793
Biotin (H) 574 463
Folic acid 63 57
(folacin) 241 3.56

Ascorbic acid (C)
Source: Yousef, A. and Kado, A. (1982). Chemical composition of
four Iragi date cultivars. Baghdad: Agriculture and Water Resources
Research Center.

Regarding the phenolic compounds present in dates,
it has been discovered that dates contain various types
of phenolic compounds, including phenolic acids,
hydroxycinnamates, flavonoids, and tannins. These
chemicals have positive effects on human health by
acting as antioxidants and regulating cellular
homeostasis. Phenolics serve as a defensive mechanism
against infections. Research has shown that consuming
six to seven dates, which is around 100 grams, on a
daily basis can fulfill 50-100% of the required daily

intake of dietary fiber for adults.

Research suggests that palm fruit extract may play a
role in safeguarding the liver of rats against oxidative
stress and hepatotoxicity produced by sub-chronic
exposure to dimethoate at a dosage of 20 mg per
kilogram per day. This chemical induces an
overproduction of free radicals, which are accountable
for many cellular alterations in the organism. The study
presented proof that pre-treatment with palm extract
reversed the liver damage caused by dimethoate. This
was shown by the suppression of the oxidation of lipids
in the liver and the prevention of liver toxicity caused
by oxidative stress. In addition, rat investigations have
demonstrated that date palm extract has the ability to
effectively decrease feces and gastrointestinal motility.
The study determined that palm extract may include
certain pharmacologically active compounds that have
antidiarrheal characteristics.

Medicinal value of mineral elements in dates:
1-Why do our bodies need minerals?

Minerals are essential for the appropriate
development of bodily fluids, such as blood, and are
also crucial for the right development of tissues, bones,
teeth, muscles, and neurons. Minerals have a crucial
role in preserving the proper functioning of nerves,
controlling muscular movement, and promoting
cardiovascular health. The human body needs many
existing minerals, known as essential minerals, and they
are divided into two categories: major minerals and
trace minerals. Essential minerals, like calcium,
potassium, salt, phosphorus, sulfur, and magnesium, are
needed in larger amounts. However, trace minerals such
as iron, zinc, copper, selenium, fluoride, manganese,
and iodine are as vital and indispensable for sustaining
life. Among God’s blessings upon us is that He has
provided us with palm fruits in their various forms:
fresh dates, dry dates, and semi-dry dates. These
different forms contain many mineral elements, whether
macro or micro, which play an important role in the
health of the mind and the health of the body. Below we
will review the importance of mineral elements for
human health.

2-Calcium

Calcium constitutes a significant portion of the
composition of bones and teeth. It facilitates regular
bodily movement by maintaining the hardness, strength,
and flexibility of tissues (Heaney 2012). Calcium helps
promote strong bones and teeth, and is also essential for
maintaining healthy communication between the brain
and other parts of the body. It is known that calcium
deficiency may lead to bone fractures, so the benefits of
calcium are often linked to supporting bone and dental
health. lonized calcium buildup in the bloodstream,
extracellular fluid, and different tissues regulates the
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narrowing and widening of blood vessels, muscle and
heart activity, blood clotting, neuronal transmission, and
hormone release. Nutritional Value of calcium, a 100g
serving of dates provides approximately 64 mg of
calcium (Al-Farsi & Lee, 2008). Medicinal Value of
Calcium is crucial for bone and teeth development and
maintenance. It also plays roles in blood clotting,
muscle contraction, and nerve signaling. Adequate
calcium intake is essential for preventing osteoporosis
and supporting cardiovascular health (Vayalil, 2012).
Regarding the calcium content in various dates, it has
been observed that they typically contain a quantity
ranging from 59 to 168 mg per 100 g of de-seeded
fruits. Calcium is well-known for its role in bone and
teeth formation, as well as its influence on nerve
response to external stimuli and regulation of muscle
contraction. Additionally, calcium is essential for blood
clotting and has been associated with the reduction of
blood pressure and the incidence of colon cancer.
(Power et al,1999).

3-Phosphorus

Phosphorus is vital for the formation and restoration
of bones and teeth, as well as for enhancing nerve
function. Phosphorus primarily serves the purpose of
facilitating the development of skeletal structures, such
as bones and teeth. Additionally, it plays a crucial part
in the body's use of carbs and lipids by means of
phosphorylation via kinases. It is also necessary for the
body to produce protein for cell and tissue growth,
maintenance and repair. Phosphorus also helps the body
produce ATP, which is an important biomolecule as a
source of energy for the body. Therefore, phosphorus,
an essential mineral, is naturally present in many foods,
including dates, with an average of 15 mg/100 g dry
dates. Phosphorus is an essential constituent of bones,
teeth, DNA, and RNA (Heaney 2012). Phosphorus is a
constituent of the cell membrane structure and the
primary generator of energy in the body, ATP, in the
form of phospholipids. A multitude of proteins and
carbohydrates undergo phosphorylation within the
human body. Furthermore, phosphorus is essential for
controlling gene transcription, activating enzymes,
maintaining the correct pH of the extracellular fluid, and
storing energy within cells. Phosphorus constitutes
around 1 to 1.4% of the fat-free mass in humans. Out of
this quantity, 85% is located in the bones and teeth,
while the remaining 15% is evenly spread throughout
the blood and soft tissues. It is also involved in the
utilization of carbohydrates and fats and is necessary for
synthesizing proteins for growth, maintenance, and
repair of cells and tissues. Moreover, scholarly
investigations have shown that dates possess a
phosphorus content that varies from 63 to 72 mg per
100 g of de-seeded fruit. Phosphorus play a role in
Muscle development and protection against poisonous

chemicals, together with the construction of teeth and
bones (the latter being a crucial component for this
purpose), are essential functions. Additionally, the
integration of metabolic systems required for tissue
respiration and the generation of energy chemical
bonds, as well as the maintenance of the body's acid-
base balance, are of paramount importance. (Clancy&
McVicar 2007).)

4-Potassium

Potassium, the predominant cation within cells, is a
vital nutrient present in dates at a concentration of
approximately 800 mg per 100 g of dried dates.
Potassium is present in all bodily tissues and is crucial
for maintaining appropriate cell function. This is
because it plays a vital role in regulating intracellular
fluid volume and the electrochemical gradient across the
cell membrane (Stone et al., 2016). The intracellular
concentration of potassium is roughly 30 times more
than the external concentration. This disparity creates a
transmembrane electrochemical gradient, which is
upheld by the ATPase transporter for sodium and
potassium (Na*/K*). Furthermore, this gradient is
essential for the maintenance of cellular tension, as well
as for the appropriate conduction of nerves, contraction
of muscles, and functioning of the kidneys. The mineral
content in dates varies with cultivar, soil conditions, and
harvest timing. Key minerals present in dates include
potassium, magnesium, calcium, and iron, among
others. These minerals are crucial for various
physiological functions and overall health. Dates are an
excellent source of potassium, with approximately 656
mg per 100g serving (Al-Farsi & Lee, 2008). Potassium
is essential for maintaining cellular function, regulating
heartbeat, and muscle and nerve function. It counteracts
sodium’s effects, aiding in blood pressure regulation and
cardiovascular health. Adequate potassium intake is
associated with reduced risks of stroke and hypertension
(Baliga et al., 2011). Dates are found to possess a
potassium content that varies from 648 to 790
milligrams per 100 grams of fruit after the removal of
seeds. The significance of potassium cannot be
overstated due to its various physiological functions. It
aids in the absorption of nutrients and elimination of
bodily waste, facilitates proper nerve and muscle
functioning, maintains the equilibrium of renal and
cellular pressure, and regulates the acid-base balance in
bodily fluids. Inadequate potassium levels can result in
detrimental health effects such as osteoporosis,
muscular weakness, and decreased appetite. (Ali, 2023)

5-Sodium
Dates contain a low percentage of sodium, averaging
9mg/100g of dry dates. Sodium helps with muscle

contraction and fluid balance in the body. Sodium plays
an essential role in transmitting nerve signals in the
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nervous system through channels called Na+-channels.
The human body requires a minimal quantity of sodium
to facilitate the transmission of nerve signals, facilitate
muscular contraction and relaxation, and uphold the
proper  equilibrium of water and minerals.
Approximately 500 mg of salt per day is required for
these essential processes. Excessive use of sodium in
one's diet can result in elevated blood pressure,
cardiovascular disease, and stroke.

Dates have a sodium content that varies from 3 to 10
mg per 100 g. Dates contain low levels of sodium,
which is beneficial since excessive sodium intake is
linked to hypertension. Sodium is necessary for fluid
balance and nerve transmission. Sodium plays a crucial
role in regulating cellular osmotic pressure and water
transport throughout the body. Additionally, it is
essential for proper nerve and muscle function. Sodium
is a constituent of intracellular fluid composition and
aids in maintaining the acid-base balance of bodily
fluids. (Madhavan et al., 2023)

6-Chlorine

Dates contain an average concentration of chlorine,
about 300 mg/100 g dry dates. Chloride is an essential
nutrient for metabolism. Chlorine is necessary for the
production of hydrochloric acid in the stomach and for
cellular pump functions. Low levels of chloride in the
blood lead to cerebral dehydration. Chlorine, primarily
found in the form of chloride ions, is an essential
element in human nutrition. It plays a critical role in
maintaining osmotic balance, aiding in the formation of
gastric hydrochloric acid, which is essential for
digestion, and is involved in maintaining acid-base
balance in the body (Smith & Jones, 2018).
7-Magnesium

Magnesium serves as a cofactor in about 300
enzyme systems that govern various biochemical
reactions in the body. These reactions include protein
synthesis, muscle and neuron function, blood glucose
regulation, and blood pressure control (Rude 2012).
Magnesium is vital for the generation of energy, the
process of oxidative phosphorylation, and the metabolic
pathway of glycolysis. It plays a vital role in the
formation of bones and is necessary for the production
of DNA, RNA, and the antioxidant glutathione.
Magnesium is involved in the active transportation of
calcium and potassium ions across cell membranes,
which is crucial for the transmission of nerve impulses,
muscular contraction, and maintaining a regular heart
rhythm (Rude 2012). Magnesium participates in more
than 300 enzymatic activities, encompassing energy
generation, protein synthesis, and the functioning of
muscles and nerves. It supports immune health,
maintains a steady heartbeat, and promotes bone health.
It also helps regulate blood glucose levels (Baliga et al.,

2011). Moreover, dates are shown to possess a
magnesium content ranging from 50 to 114 mg per 100
g of de-seeded fruit. The regulation of heart rate and
blood pressure during muscular action, as well as the
support provided to the immunological, muscle, and
neural systems, are among the key tasks of this
particular entity. Inadequate levels of this entity may
result in symptoms such as fatigue, muscle spasms,
overall weakness, and palpitations. In recent studies, a
correlation has been established between magnesium
and cancer, indicating a detrimental effect. (Hartwig,
2001).

8-lron:

Dates contain a low percentage of iron, averaging 8
mg/100 g dry dates. The body uses iron in the formation
of hemoglobin, which carries oxygen in the blood. It is
considered one of the essential micronutrients, and the
body needs it to perform many vital functions, and it is
very important for growth and development. Iron is vital
for hemoglobin formation, which transports oxygen in
the blood. It is also involved in energy production and
immune function. Iron is a critical component of
hemoglobin, the protein in red blood cells responsible
for oxygen transport from the lungs to the rest of the
body. It also plays a role in energy production and
immune function. Adequate iron intake helps prevent
anemia, characterized by fatigue and weakened immune
function
9-Copper

Dates contain a low percentage of copper. Copper is
an essential mineral for the health of the body. It is
found in all tissues of the body, and is involved in the
synthesis of red blood cells and the formation of some
important enzymes. It also has a role in preserving nerve
cells and supporting the immune system. There are
larger quantities of copper metal in the human body, in
the liver, brain, heart, kidneys, and skeletal muscles.
Copper has a role in collagen formation, iron
absorption, and energy production, and it is worth
noting that hyper copper blood, or blood copper
deficiency, both affect the functioning of the brain
(Hellman and Gitlin 2002). Copper is present in
relatively low concentrations. Studies have shown that
dates contain approximately 0.36 mg of copper per 100
grams of dry weight (Al-Farsi & Lee, 2008). Copper is a
trace element that plays a vital role in several
physiological processes. It is a key component of
various enzymes, such as cytochrome ¢ oxidase, which
is involved in cellular respiration, and superoxide
dismutase, which protects cells from oxidative damage
(Turnlund, 2006). Additionally, copper is crucial for the
synthesis of hemoglobin, the formation of connective
tissue, and the maintenance of the nervous and immune
systems (Uauy, Olivares, & Gonzalez, 1998). Despite
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its low concentration in dates, the presence of copper
contributes to the overall nutritional value of this fruit.
Regular consumption of dates, along with other copper-
containing foods such as nuts, seeds, and whole grains,
can help meet the recommended daily intake of copper,
which is about 0.9 mg for adults (National Institutes of
Health, 2020). The low percentage of copper in dates
highlights the importance of a varied diet to ensure
adequate intake of all essential nutrients. While dates
alone may not provide significant amounts of copper,
they complement other dietary sources to help fulfill the
body's nutritional requirements.
10-Zinc

Zinc plays a vital role in immunological function,
protein synthesis, wound healing, DNA synthesis, and
cell division. Additionally, it facilitates regular growth
and maturation throughout pregnancy, childhood, and
adolescence. Zinc is classified as a micronutrient
because it plays a crucial role in the growth and
replication of cells involved in gene expression. This is
particularly important throughout pregnancy, childhood,
and adolescence. Zinc additionally enhances the
immune system and facilitates the healing of wounds.

11-Chrome

Chromium is a vital mineral that contributes to the
mechanism by which insulin assists the body in
controlling blood sugar levels. Insulin is an endocrine
hormone that facilitates the conversion of sugar,
carbohydrates, and other dietary substances into the
necessary energy required for everyday physical tasks.
There is data indicating that chromium supplementation
may be beneficial in reducing blood sugar levels in
individuals with diabetes. Individuals with diabetes
either have insufficient insulin production or impaired
insulin use. Consequently, glucose, often known as
sugar, accumulates in the bloodstream Broadhurst &
Domenico (2006). Studies have demonstrated that
chromium enhances insulin sensitivity and decreases
cardiovascular  function, hence corroborating the
findings on chromium's impact on insulin. Insulin is a
versatile hormone that has metabolic actions and plays a
role in regulating blood sugar levels specifically in
skeletal muscles. Insulin promotes the absorption of
glucose by initiating a cascade of signal transduction
mechanisms that commence with the attachment of
insulin to the extracellular o subunit of the insulin
receptor (IR) located on the cell membrane (Figure 1)
(Myers and White 1993). The interaction between
insulin and the a subunit of the insulin receptor (IR)
triggers the autophosphorylation of the intracellular B
subunit, leading to the activation of the intracellular
tyrosine kinase domain. Upon activation, the IRS
enzyme phosphorylates several tyrosine residues on
insulin receptor substrates 1 and 2 (IRS-1 and IRS-2,

respectively), using a catalytic process. Phosphorylation
of tyrosine residues on IRS-1 and IRS-2 increases their
binding to Src-homology 2 domains, which in turn
promotes the interaction between IRS-1 and the p85
regulatory subunit of phosphatidylinositol 2-kinase
(PI3K). This ultimately leads to the movement of
glucose transporter 4 (Glut4) from the cytoplasm to the
cell surface, facilitating the regulation of cellular
glucose uptake.
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Fig. 1. The effect of chromium on increasing the
sensitivity of insulin receptors on the cell surface of
diabetics

Source: M.G. Myers Jr., M.F. White (1993) The new elements of
insulin signaling. Insulin receptor substrate-1 and proteins with SH2
domains. Diabetes, 42, 643-650

12-Selenium

It is one of the types of minerals and secondary
elements that the body needs. It is usually found
naturally in some types of foods, and is also found in
very small quantities in drinking water and soil. It plays
an important role in the body, especially when it comes
to regenerating tissues and repairing damage to them
because it possesses antioxidant properties. Selenium
also helps protect the body from free radicals that cause
various diseases, and is involved in the production of
DNA, in addition to its role in the functioning of thyroid
hormones, strengthening the immune system, and
improving fertility.
13-Phosphorus:

Phosphorus is essential for bone and teeth formation.
It is involved in the utilization of carbohydrates and fats
and is necessary for synthesizing proteins for growth,
maintenance, and repair of cells and tissues. Moreover,
scholarly investigations have shown that dates possess a
phosphorus content that varies from 63 to 72 mg per
100 g of de-seeded fruit. play a role in muscle
development and protection against poisonous
chemicals, together with the construction of teeth and
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bones. Additionally, the integration of metabolic
systems required for tissue respiration and the
generation of energy chemical bonds, as well as the
maintenance of the body's acid-base balance, are of
paramount importance.

14-Sodium:

Dates have a sodium content that varies from 3 to 10
mg per 100 g. Dates contain low levels of sodium,
which is beneficial since excessive sodium intake is
linked to hypertension. Sodium is necessary for fluid
balance and nerve transmission. Sodium plays a crucial
role in regulating cellular osmotic pressure and water
transport throughout the body. Additionally, it is
essential for proper nerve and muscle function. Sodium
is a constituent of intracellular fluid composition and
aids in maintaining the acid-base balance of bodily
fluids. Sodium is a vital electrolyte in the human body,
playing critical roles in maintaining fluid balance, nerve
function, and muscle contraction (Farley, 2014). The
human body requires sodium to conduct nerve impulses,
contract and relax muscles, and maintain the proper
balance of water and minerals (He & MacGregor,
2008). Despite its importance, excessive sodium intake
is associated with increased risks of hypertension,
cardiovascular diseases, and stroke (Appel et al., 2011).
The low sodium content in dates makes them an
excellent dietary choice for individuals seeking to
reduce their sodium intake. This is particularly
beneficial given the modern dietary trend of high
sodium consumption, often exceeding the recommended
daily limit of 2,300 mg for adults, as advised by health
organizations like the American Heart Association
(American Heart Association, 2020). Incorporating
dates into the diet can contribute to overall mineral
intake without significantly increasing sodium levels.
Additionally, dates provide a host of other nutrients,
including potassium, magnesium, and dietary fiber,
which further support cardiovascular health. The
balance of low sodium and high potassium in dates is
particularly beneficial, as potassium helps to mitigate
the effects of sodium on blood pressure (Whelton et al.,
2012).

CONCLUSION

Dates are an exceptional source of essential minerals
that substantially contribute to overall health and well-
being. Their high content of potassium, magnesium,
calcium, and iron is particularly beneficial, offering a
range of health advantages. Potassium is vital for
maintaining cardiovascular health by regulating blood
pressure and preventing stroke. Magnesium is crucial
for bone health, muscle function, and numerous
enzymatic reactions involved in energy production and
metabolism. Calcium is indispensable for maintaining
bone density and structural integrity, while iron is

essential for the production of hemoglobin and
preventing anemia. The regular dietary inclusion of
dates can therefore have significant positive impacts on
cardiovascular and bone health, as well as enhancing
various metabolic functions. Moreover, the exploration
of the specific bioactive compounds present in dates and
their mechanisms of action holds promise for
uncovering additional medicinal benefits. Future
research should focus on isolating these compounds and
understanding their roles at the molecular level, which
could potentially lead to the development of new
therapeutic strategies and health supplements. The
comprehensive nutritional profile of dates underscores
their potential as a functional food with broad-ranging

health  benefits, warranting  further  scientific
investigation and integration into dietary guidelines.
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