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Abstract: Many recent studies in the field of cosmetics have focused on organically sourced sub-
stances. Products made from organic materials are safe, high quality, cruelty-free, and more effective
than those made from synthetic materials. Many organic compounds are known to be physiologically
active in humans and have an extended storage capacity and long-lasting environmental effects.
Agro-industrial waste has recently increased substantially, and the disposal of date palm waste,
often performed in primitive ways such as burning, is harmful to the environment. Fruit processing
industries generate over 10% of the total date seed waste daily, which could be converted into
useful food products. Date fruit and seed are rich in sugar, vitamins, fiber, minerals, and phenolic
compounds with antioxidant and anti-inflammatory properties that significantly promote human
and animal health. This waste is rich in bioactive compounds and essential oils used in many kinds
of food, medicine, and cosmetics. Most active cosmetic ingredients come from natural sources such
as fruit, fish, and dairy, and recent research shows that date extract and seed oil help to reduce
melanin, eczema, acne, and dry patches, while increasing skin moisture and elasticity. This review
details the bioactive compounds and nutraceutical properties of date fruit and seed, and their use as
cosmetic ingredients.
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1. Introduction

The palm tree is a basic food source in the Arabian Peninsula and has been recognized
as a significant economic crop for the last 7000 years [1]. Globally, 2000 varieties have been
cultivated, and 10% of them have been described according to the fruit characteristics [2].
Saudi Arabia is a major producer of date palm. Exports registered a 27% rise in the middle
of 2019 [3], and the demand and production rate have been increasing rapidly. Date fruits
are affordable and rich in fiber and energy and are considered as a staple food along with
grains, potatoes, and rice. The developmental stages of dates have internationally adopted
Arabic names according to their stages of maturity, such as Hababauk, Kimry, Khalal,
Rutab, and Tamar (Table 1). The stage of maturity, yield, physical condition, flavor, texture,
and nutritive value is affected by agricultural practices and climatic conditions. Moreover,
date seeds, leaves, pollen, fruits, and trunks are used to treat a variety of ailments [4]. The
fruit comprises a fleshy pericarp and one seed, which constitutes 10–15% of its weight [5].
Date seeds can stay dormant for many years and grow when favorable circumstances
resume [6].
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Table 1. Growth stages of Phoenix dactylifera (Medjool) Al-hajjaj and Ayad, 2018 [7].

Arabic Name Stages (Weeks) Fruit Maturity Characters

Hababauk 1 to 5 The first stage of development after pollination.

Kimry 6 to 16 Fruit is small, green, and the moisture content is 85%. The
weight and the concentration of tannins is high.

Khalal 17 to 20 Fruit reaches maximum weight, starts to become yellow or red,
and becomes rich in sucrose.

Rutab 21 to 24
Water content is gradually reduced, and the fruit becomes soft,
sweet, and dark. Sucrose is converted into reduced sugars, and
the protein, ash, and fat content is decreased.

Tamar 25 to 27 Final stage of maturity; the fruit is sweet, dark brown and wavy.

The date palm, Phoenix roebelenii, is native to southeastern Asia and grows in tropical
and subtropical regions. It is the main crop of the Arabian Peninsula, North Africa, the
Middle East, and across Southwest Asia [8]. The total area under date palm cultivation
across the world is 1,092,104 ha, with a total production of 9,075,446 t [9]. The lead
producers of date palm are Asia and Africa, with a total production share of 57% and 42.2%,
respectively [9]. The top 10 date-producing countries are illustrated in Figure 1. Saudi
Arabia was the second largest date producer from 2018–2019, with a total production of
1,483,631 t [9]. The wild Indian date palm (P. sylvestris), which is exploited for the sugar in
its sap, resembles P. dactylifera (Ajwa) and is cultivated commercially. The Ajwa variety is
described as “super date” and is considered to be highly nutritional and therapeutic [10].
Dates are an indispensable source of dietary metals and free amino acids, and have been
used to treat chronic illnesses and diseases since ancient times [11]. They have also been
found to reduce high blood pressure and oxidative stress, and have been used to treat
diabetes, cancer, and atherosclerosis, and to stimulate immunity [12]. In addition, they
have a higher antioxidant activity than culinary fruits [13] and contain several bioactive
compounds, such as coumaric acids, ferulic acid, cinnamic acid, flavonoids, procyanidins,
phenolic compounds, and water-soluble vitamins [14]. These compounds can strengthen
bones, promote uterine contractions in pregnant women during childbirth, and prevent
anemia [15]. Additionally, Ajwa and other date varieties can prevent cancer, cardiac arrest,
and neuron damage, and can also increase fertility [5,16].
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The cosmetics industry has been one of the fastest growing industries and is flourish-
ing globally. Using the inedible extracts of fruits and vegetables, instead of disposing them
by burning, prevents a severe threat to the environment [17]. Date seeds are a rich source
of bioactive compounds and are important ingredients within the cosmetics industry, also
serving as food additives [18]. A recent study showed the importance of recycling date
waste and that date pit powder can be used as a cosmetic product (eyeliner), which does
not exert toxic effects on the eye [19]. Extraction of waxes from date palm leaves could be
carried out to obtain compounds of potential value from the biomass of this waste. This
could provide new possibilities for natural wax production. The demand for natural waxes
is steadily increasing due to customers’ preferences for green, sustainable, and natural
cosmetic products [20]. Date fruits and seeds have been reported to possess antiaging
properties and overcome wrinkling of the skin in women. Date waste is believed to contain
many essential components that strengthen the hair and skin, prevent early graying of hair,
stop wrinkle development, and give the skin a fresh look [21]. This review summarizes
the current knowledge on the phytochemical components in date seeds and their use in
beauty products.

2. Sustainability of Date Palm

Dates contain high levels of sugar and fiber and have high economic value [22].
The worldwide date production, industrialization, and utilization has been continuously
increasing over the years, as per the FAO [9]. This has led to a rapid increase in date
fruit waste and agro-waste during the period of fruit maturation and harvesting. Storage
and conditioning may also increase fruit waste [23]. Moreover, date waste causes serious
environmental problems, most notably the emission of gases into the atmosphere, which
leads to global warming [24].

2.1. Date Palm Fruit

Palm trees have played an essential role in the Gulf region’s environment due to its
wide use in landscaping. Moreover, cultivated palm tree products are also widely used
in the diet in this region. The tree consists of different parts, such as the leaflet, rachis,
and fibers. The parts never fall naturally and are removed manually. The large leaves
are recycled, and the residues are components of biomass that can produce value-added
products. More than 30 million palm trees have been reported in the UAE alone, and each
palm tree produces an average of 15 new leaves every year. Each leaf has a dry weight of
about 3 kg; therefore, the average production of each palm is about 25–30 kg. The surface
fibers and additional waste fruit clusters (10–15 kg) create a total of 40 kg of waste/tree, and
the annual waste is calculated at 1.2 million tons [25]. The same study also included a rapid
thermal gravimetric analysis of date palm (P. dactylifera) leaflet, rachis, and fibers. Each
part was decomposed at different temperatures and time. Bio-oil and non-condensable gas
were obtained during the pyrolysis process. Among those components, 38.8% was bio-oil,
10.4% was reaction water, 37.2% was bio-coal, and 24.0% was non-condensable gas. The
overall energy conversion efficiency was 87.0%, indicating a high potential for converting
date palm waste into energy while eliminating the polluting impact on the environment
and the cost associated with the disposal of this waste [26].

2.2. Date Seed

The non-edible seed portion is usually discarded after consuming date fruits; they
may be scattered and sown in fields. Seed propagation is the easiest and quickest method
of propagation and may yield hybrid seedlings. Date fruits consist of the epicarp, a fleshy
mesocarp (pulp), and an endocarp consisting of a seed called a kernel or pit [2]. The
palm agro-industry and processing industries have generated vast amounts of seed waste
and date press cakes. Additionally, a high production rate, improper handling, and lack
of scientific knowledge may increase the wastage by more than 30% of the production
values [27]. The agricultural wastes consist of cellulose, hemicelluloses, lignin, and other
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compounds used in many biological processes. Additionally, the agro-waste and industrial
waste materials can be used to prepare good-value fertilizers with a compost mixture that
comprises 70% of date palm waste [28]. These by-products are currently used for limited
purposes, such as animal (camels, cattle, sheep, and poultry) feed [29,30]. Date seeds are
the waste products of the date industry, and approximately 1 million tons of date seeds are
produced annually [31]. The seed is a source of edible oil and can be used as a functional
food ingredient. Date seeds are also a good source of dietary fiber, phenolic compounds,
and essential fatty acids.

3. Chemical Composition of Date Fruits

The date palm P. dactylifera is one of the most widely consumed fruits in the world.
They are consumed as part of a healthy diet as they are rich in sugar and dietary fibers [2].
Date fruits are also a good source of sugar (70–80% sugar content), which varies according
to the species and the stage of maturity of the fruits. The major sugars in most date
cultivars are glucose, fructose, and sucrose, which are easily absorbed by the body to
provide energy [32]. Several researchers have observed that the total percentage of glucose
and fructose is high in the Khalas cultivar [32,33]. Sucrose is the dominant sugar in many
cultivars such as Sukkary and Nabtat Ali [34]. The total sugar concentration differs between
the earlier growth stage and the ripening stage, and sugar concentration usually increases
from the Khalal stage to the date stage. Nevertheless, the ecological factors and the type
of cultivar also significantly affect the sugar percentage. The average protein content
has been recorded to be 1.22–3.30%, fat 0.11–7.33%, ash 1.43–6.20%, and carbohydrates
65.7–88.02% [35–37]. However, the protein content decreases during the non-enzymatic
browning and tannin precipitation stage. Date fruits contain all essential and non-essential
amino acids, particularly glutamic acid, lysine, alanine, serine, aspartic acid, proline, and
glycine. At the same time, the fatty acids (0.2–0.5%) and vitamin contents recorded in
date fruits was low [38]. Interestingly, the content of B-complex vitamins was observed to
be high in date fruits [39]. Dates contain 1.9–16.95% dietary fiber, out of which insoluble
fiber is recorded as 84–94%, and soluble fiber content ranges between 6–16% [36,40,41].
In addition, date fruit contains most of the nutritionally essential minerals, with high
levels of potassium, remarkable levels of phosphorus, magnesium, and calcium, as well
as low sodium concentrations [42,43] (Table 2). Dietary fiber has important therapeutic
effects, and the fiber concentration also depends on the variety and stage of maturity [5,44].
Furthermore, the elemental fluorine and selenium found in date fruit can protect teeth
and stimulate immune function in humans. In addition, dates contain 1–2% phenolic
antioxidants, tannin-based pigments, and epicatechin oligomers.

Table 2. Nutrient compositions of date fruit and seed (* g/100 g; # mg/100 g).

Component Date Fruit Date Seed References

Moisture * 9.43–21.53 8.64–12.25 [36,40,41]
Protein * 1.22–3.30 4.81–5.84 [36,40,41]

Fat * 0.11–7.33 5.71–8.77 [36,37,41]
Ash * 1.43–6.20 0.82–1.14 [37,40,41]

Carbohydrate * 65.7–88.02 2.43–4.65 [37,38,42]
Dietary fiber * 1.9–16.95 67.56–74.20 [36,37,41]
Magnesium # 56–150 51.7–58.4 [43,45]

Calcium # 123–187 28.9–38.8 [43,45]
Phosphorus # 12–27 83.6–68.3 [43,45]
Potassium # 289.6–512 229–293 [43,45]

Sodium # 4.9–8.9 10.25–10.4 [43,45]
Iron # 0.3–2.2 2.30–2.21 [43]

4. Chemical Composition of Date Seeds

The average weight of date seeds is 5.6–14.2% of the fruit. They are a good source
of phytochemicals such as phenols, sterols, carotenoids, anthocyanins, procyanidins, and
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flavonoids [46,47]. They are also rich in dietary fiber (67.56–74.20%), with water-insoluble
mannan fiber found at a high percentage. The contents of proteins, vitamins, fatty acids,
and minerals were reported to be high in the date seed (Table 2). Insoluble dietary fibers
(hemicellulose, cellulose, and lignin) are the main components of seed fiber [48]. Date
seeds contain many dietary minerals such as potassium, copper, magnesium, calcium,
cadmium, chromium, iron, manganese, zinc, nickel, cobalt, calcium, phosphorous, and
lead; the potassium levels were reported to be high (229–293 mg/100 g) [38,43,45,49]. The
concentration of minerals in dates increases with maturity in some varieties, such as in the
Deglat Noor variety. Other studies have found that the mineral concentration decreases
when the dates in five other varieties are ripened [46]. The fatty acid content in the seed
varies from 53.2–58.8%, which includes eight types of fatty acids [38,43]. They are a good
source of unsaturated fatty acids, oleic acid (42.3%), and linoleic acid (13.7%). In contrast,
the saturated fatty acids, viz., palmitic acid (9.6%) and lauric acid (21.8%), were reported at
minimal concentrations [38,50]. In addition, fruit pulp and seeds contain other fatty acids
such as myristic, stearic, and linolenic acids. The predominant fatty acid recorded at a high
level was oleic acid, and the levels varied among the species [43]. The advantage of the
seed oil is that it has a dark yellowish hue compared to the vegetable oils. Furthermore, it
has a high oxidation rate and can be stored for a long time. Therefore, it may be used in
cosmetics as a preservative. Oleic acid is used in the cosmetic industry to improve skin
permeability through topical applications [51].

5. Value-Added Products from Date Fruits and Seeds

Date industries have been looking towards developing value-added products, as
they are highly profitable and may reduce the risk of date deterioration. Boulal et al.
(2016) achieved bioethanol production from date palm fruit waste by yeast (Saccharomyces
cerevisiae)-mediated fermentation [52,53]. Additionally, other studies have demonstrated
that date waste can be used as a substrate to produce citric acid using S. cerevisiae and
Aspergillus niger [54]. According to Chauhan et al. (2007), date juice is considered as a
suitable medium for lactic acid production by Lactobacillus species (KCP01) [55]. Other
studies have reported the production of cellulose and xanthan gum by bacterial fermenta-
tion [56,57]. The raw materials are cheap, and the fermentation process requires limited
treatment in these cases. The agro-waste and fruit waste bioconstituents were degraded
by microorganisms or by enzyme processing to augment value-added products [58]. Date
seed is considered to be one of the major sources of waste during harvest and processing.
However, roasted and powdered date seeds are used by some rural communities as coffee
substitutes, and in coffee-like preparations in Arabian markets [59]. In addition, date fruit
extract, paste, and fermented products are used for making dietary supplements, juice
concentrate, syrup, yogurt, bread, confectionery, and preservatives [60–67] (Table 3). Date
fruits are also used in the production of high-quality fruit wine [68]. Date seeds constitute
a surplus of date fruit by-products due to processing, and its exploitation in food and
feed provides an economic advantage [2]. Moreover, they are rich in fiber and phenolic
compounds, and they show high oxidative stability and sensory acceptability [69–72]. In
addition, fatty acids and oil are derived from date seeds used in cosmetic industries [73,74].
Different kinds of traditional, natural, and man-made materials have been developed from
date palm waste, such as mats, screens, baskets, crates, fans, walking sticks, brooms, fishing
floats, and fuel.

Moreover, leaf fiber and sheaths are used to prepare packsaddles, rope, coarse cloth,
and large hats [75]. Recently, date pits were utilized in bioremediation processes because of
their high lignocellulose levels. Additionally, they can be excellent precursors to activated
carbon and can be used for heavy-metal remediation of wastewater [76]. Annually, more
than 127,000 metric tons of seed oil are extracted from the date pits. The waste and
by-products include pigments, dietary fiber, organic acids, sugars, and antibacterial or
antifungal compounds, which have shown health-promoting effects in humans [77,78].
Date fruit waste is also considered to have chemoprotective, antioxidant, anti-inflammatory,
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and anticancer properties [79,80]. Meer et al. (2017) demonstrated that date fruit extract
significantly improved skin health [73]. Date seeds contain 6–8% essential oil suitable
for usage in the production of moisturizing soaps/creams, shampoos, and other skincare
products [81,82]. Moreover, date seed oil has been used in the production of medicine,
food, and even cosmetics [74,83].

Table 3. Value-added food and cosmetic products from date fruits and seeds.

Type Source Products and Application References

Date fruit

Fruit fiber Muffins—increases total dietary fiber and ash
content, improves antioxidant levels [51,61]

Syrup and powders Dairy desserts—natural thickening agent, improves
apparent viscosity and antioxidant activities [62]

Syrup (10%) Yogurt—increases sweetness and antioxidant value,
high mineral and folate concentrations [63]

Fermented fruit puree
Functional dietary supplement—increases
concentrations of γ-amino butyric acid, conjugated
fatty acids, and insoluble dietary fibers

[58]

Paste Pork liver pâté—lowers lipid oxidation and
enhances sensory acceptability [64]

Pulp powder Bread—increases dietary fiber content [65]

Discarded fruits High-fructose syrup [66]

Immature fruits Date juice concentrate [67]

Wine Wine [71]

Date seed (pit)

Powder Pit bread—contains high amounts of phenolics and
increased antioxidant activities [69]

Powder (defatted) Bread—increases dietary fiber content [70,71]

Extract Mayonnaise—ensures high oxidative stability and
sensory acceptability [72]

Extract
Oxidative stability of ground beef—increases total
polyphenol content and antioxidant activity and
lowers TBARS value

[73]

Powder Used as coffee substitute [59]

Oil Used in ooking, pharmaceutical, and cosmetic
applications [51]

Date fruit and seed Fatty acid and oil Used in soap and cosmetic products [74]

6. Bioactive Compounds from Date Fruits and Seed

The date fruit and its seeds are highly nutritional and have medicinal properties owing
to their bioactive compounds. However, the potential use of date fruits and seeds in the
development of pharmaceutical drugs and cosmetic products has not been fully explored.
Date fruits and seeds are rich in non-nutritional compounds such as phytochemicals, such
as phenolics, anthocyanins, carotenoids, tocopherols, tocotrienols, phytosterols, and di-
etary fiber [84–87]. The presence of non-starch polysaccharides, α-tocopherols, β-carotene,
ascorbic acid, and selenium-like nutritive bioconstituents has also been reported [84,85].
Fruits are a good source of phenolic compounds, which are biologically active substances
containing a benzene hydroxyl ring with a carboxyl group [21]. The fruits contain simple
phenolic molecules such as phenolic acids, polyphenols such as flavonoids, and high
molecular weight compact polymers (Figure 2). According to Vinson et al. (2005), dried
fruits contain extremely high levels of phenolics and, notably, fiber [86]. However, phe-
nolic compounds are essential nutrients of the human diet and show high antioxidant
activities [87]. El-Mergawi et al. (2019) demonstrated that the phenolic content and an-
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tioxidant activity in the fruits of 17 Saudi Arabian date cultivars were variable [88]. Date
seed oil contained a significant phenolic compound and showed diverse pharmacological
effects, such as antimutagenic, anticarcinogenic, and anti-inflammatory activities [89,90].
Several phenolic and flavonoid compounds were found in date fruits [91–100]. Phenolic
compounds act as natural antioxidants. They can penetrate the epidermis and dermis and
protect the skin from the damaging action of ultraviolet (UV) oxidation and premature
skin aging [101,102]. Al-Juhaimi et al. (2018) found gallic acid, syringic acid, and caffeic
acid to be the major phenolic acids present in date seeds that could act as pharmaceutical
agents [82]. In addition, date seed oil is used in cosmetic formulations such as body creams,
shaving soap, and shampoos, as well as in pharmaceutical products [81,103]. Al-Farsi
and Lee (2008) showed that date fruits are rich in selenium and contain coenzymes that
reduce oxidative stress and infection [5]. In addition, date fruits contain different kinds of
flavonoid glycosides such as luteolin, quercetin, and apigenin, which have been found to
exist in methylated and sulfated forms. Anthocyanins have been found in fresh fruit, while
carotenoids have been found to decrease fruit ripening [47]. However, the metabolites can
vary among the cultivars, and both the ecological factors and the fruit ripening stage can
affect their quantity and bioactivity [90,103].
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7. Bioactive Compounds from Date Seeds

Date seeds are a potentially strong candidate for use as a functional ingredient in
human food and animal feed. Moreover, date seed products (seed powder, bread, and
extract paste) are safe for human consumption [104]. The seed powder employed as a
coffee substitute in coffee drinks may also contain various essential minerals and biocon-
stituents at optimum levels. The functional ingredient of date seeds has also been used
in traditional medicine to relieve toothaches [105]. Phoenix dactylifera has been shown
to have immunomodulation activity, and the ability of date seeds to possibly lower the
risk of cardiovascular disorders and cancer has been tested to develop a functional food
product [106,107]. Although date seeds are considered a by-product, they are probably one
of the richest edible sources of polyphenolic compounds. Date seed extract and bioactive
constituents are considered to be valuable sources for developing drugs and nutraceuticals,
because they have been proven to be highly beneficial to humans [33,108,109].

Nevertheless, the organic extraction procedure can also influence the availability and
bioactivity of the compounds [5,110]. The traditional extraction process using organic



Cosmetics 2021, 8, 59 8 of 18

solvents is harmful and dangerous to humans and the environment. Other studies have
reported that supercritical carbon dioxide (SC-CO2) is the optimum method for natural
compound extraction out of all the available clean technologies used to extract compounds
from date seeds. [37,111]. Several phenolic acids and flavonoids have been reported in date
fruits and seeds, which could be considered as an inexpensive source of natural antiox-
idants. Date seeds are also considered to be a valuable source of other phytochemicals,
such as sterols, carotenoids, procyanidins, and anthocyanins. Anthocyanin and flavonoid
contents were recorded in high levels in P. dactylifera, which promises to be an exciting
source of antioxidant compounds [112]. Additionally, the date seed is a good source of hy-
droxylated derivatives of benzoic acid (gallic acid, protocatechuic acid, p-hydroxybenzoic
acid, and vanillic acid), cinnamic acid derivatives (caffeic acid, coumaric acid, and ferulic
acid), quercetin-3-O-glucoside, catechin, procyanidin, tannins, and vitamins such as toco-
pherol [22,99]. However, the aqueous extract of the date seed is composed of components
of polyphenols such as isorhamnetin, caffeoyl hexoside, 5-O-caffeoyl shikimic acid iso-
mers, and hydrocaffeic acid [113,114]. Furthermore, p-hydroxybenzoic acid, protocatechuic
acid, and coumaric acids were the major phenolic acids reported in the date seed [5,115].
Nevertheless, other studies have showed that the date seed contains hydroxycinnamic
acids, flavanols, epicatechin, and catechin [94] (Figure 2). A list of the bioactive phenolic
compounds and their natural sources is provided in Table 4. Commercial production of
secondary metabolites from the date seed is still limited, primarily due to the limited
availability of information on secondary metabolism and its regulation.

Table 4. List of phenolic acids derived from date fruit and seed and their cosmetic applications.

Components Source and Bioactivity References

Gallic acid Fruit and Seed. Antibacterial and antioxidant. Thermally fluctuating,
Galloyl-RGD (linked with a peptide) used as cosmetic ingredient. [81,90,103]

Vanillic acid Fruit and seed. Skin lightening and reducing pigmentation. [47,81,90,91]

Protocatechuic acid Fruit and Seed. Reduces skin aging process. [81,90,92]

p-Hydroxybenzoic acid Fruit and Seed. Increases the shelf life of cosmetics. [83,90,93]

Syringic acid Seed. Fragrance ingredient and surfactant-emulsifying,
surfactant-cleansing tool, skin penetration enhancer. [82,94]

Pelargonic acid Fruit and Seed. Thermally fluctuating, Galloyl-RGD used as cosmetic
ingredient. [81,90]

Syringic acid Fruit and Seed. Anti-aging, antioxidant, and works as natural
phytochemical in cosmetic products. [90,94]

Cinnamic acid Fruit and Seed. UV stabilizer, antioxidant, and antimicrobial agent. [83,90,95]

Caffeic Acid Fruit and Seed. Antioxidant. [90,96]

Ferulic acid
Fruit and Seed. Antioxidant, decreases melanogenesis, improves
angiogenesis and stimulates wound healing, delays photoaging and
promotes skin tone.

[90,97]

Catechin Fruit and Seed. Improves collagen arrangement, binding agent. [81,98,99,101]

8. Date Seed Oil and Its Commercial Application

Date seeds are potentially suitable for daily intake. They contain 4–14% oil, most
of which are saturated (lauric, myristic, and palmitic acids) and unsaturated fatty acids
(palmitoleic, oleic, linoleic, and linolenic acids) [93]. However, oleic acid occupies the most
significant proportion of oils extracted from dates and seeds. Chemically, oleic acid is
also known as omega-9 monounsaturated fatty acid and is abbreviated as C18:1, the most
common fatty acid in plants [116]. Date seed oil is considered to be an excellent source of
oleic acid compared to bran oil [117]. Moreover, date seed oil exists in liquid form at room
temperature and has a bright yellow color with a pleasant odor. Seed oil is an edible oil,
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and, in recent years, it has been viewed as commercially important, owing to its versatile
biological constituents and physicochemical properties. Additionally, oil is one of the most
important components of date seed and is primarily used in cosmetics. However, date seed
contains several medicinal compounds, such as corticosteroids, which can treat kidney and
bladder disorders, inflammation, and infectious diseases. Several studies have reported
that the date seed shows anti-inflammatory activity [112,115,118].

Moreover, date seed oil contains all phytochemicals, which could be used for many
applications such as food product formulations, pharmaceuticals, and cosmetics. Many
studies have reported that date seed oil shows antiproliferative activity and significantly
reduces oxidative stress [33,119]. Date seed oil has also been used in cosmetic ingredients,
specifically in the formulation of photoprotective cream [96]. Moreover, date seed oil
reduces cellular and oxidative rancidity, and protects the skin from UV irritation. Ines
et al. (2010) showed that date seed oil at concentrations higher than 30 µg/mL did not
show any toxicity to human skin [120]. Lecheb and Benamara formulated a cosmetic cream
from the aqueous extract of P. dactylifera fruit seed oil, which showed appreciable fluidity,
viscosity, and rheological behavior compared to other cosmetics products [121]. Many
other experiments concerning the commercial application and the physicochemical and
biochemical properties of date seed oil have also been performed [12,17,24,73] (Figure 2).

9. Cosmetic Applications of Date Fruits and Seeds

Date fruits and seeds are considered to have significant nutritive and pharmacological
properties. Moreover, they can be used in various cosmetic and beauty products. A lot of
cosmetic products contain high amounts of chemical compounds, which are mostly derived
synthetics such as hydroquinone [122]. Hammani et al. (2019) reported that activated
carbon derived from date stones worked as a catalyst in the reactivity of hydroquinone [123].
In addition, date stones are used in the production of cosmetics. Thus, nanotechnology-
based cosmetic products have been attracting consumers; this approach may be used in
the design of a new range of cosmetics [124]. The development of nano-based cosmetic
delivery vehicles, activated carbon, single-walled nanotubes, and nano-sized vitamin E has
been successfully employed in cosmetics [125]. Natural products have recently been used
in cosmetics to treat different skin diseases and protect against UV radiation (Figure 3).
UV radiation can cause sunburn, wrinkles, premature aging, and cancer; hence, there is a
requirement for a permanent solution for protection from UV radiation and the prevention
of its side effects.
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9.1. Skin Cosmetics

Date fruits and seeds have great potential for protecting the human skin due to the
versatile antioxidant activities and anti-inflammatory properties that they possess. Date
fruit and seed waste contain bioactive constituents such as flavonoids, phenolics, and
phenolic acids, which play a major role in preventing the generation of free radical species
that are the main causative agents of skin damage. Although isolated date seed oil has
great potential for protecting the skin, date fruit pulp has shown better potential because
of its complex composition. Various physical and psychological stressors, poor nutrition,
and UV rays affect the human epidermis; however, natural antioxidants can protect the
structural proteins of the skin and reduce skin deterioration [126]. Cosmetic products from
natural sources have been found to contain many phytoconstituents, and their demand
has increased rapidly in recent years [127]. Consumers’ expectations, modern cultural
practices, and awareness are geared towards new formulations and safe products [128].
Middle Eastern countries have extensively studied beauty products; however, there is yet a
lack of new scientific formulations of cosmetics [129]. Nevertheless, date seed oil has been
shown to have a positive effect on human skin and hair, and a few products (body creams,
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soaps, hair products, and sunscreens) have been commercialized. The seed oil has high
oxidative stability, an extended storage capacity, and can protect the skin from UV radiation
and repair it [38,130]. Moreover, date seed oil has shown antiwrinkle properties owing to
the presence of phytohormones that can reduce wrinkles and improve skin elasticity [131].
Furthermore, the ascorbic acid and vitamin E in the date extract improve the moisture
level of the skin by stimulating dermal fibroblasts and increasing collagen levels; they also
significantly correlate with anti-aging [132]. A commitment to sustainability has generated
interest in plant extract research for applications in environmental development and the
creation of high-quality cosmetics. Therefore, the use of phenolic extracts has become a vital
alternative to traditional applications. It is important to study and evaluate the risks of raw
materials and the final products to confirm the absence of toxicity in these extracts. Ahmed
et al. (2015) experimentally demonstrated that the administration of seed extract was safe,
and that the seeds can serve as natural antioxidants and increase the consumers’ quality of
life [133]. Ines et al. (2010) reported that date seed oil extract is efficient for the prevention
of oxidative damage caused by H2O2 [111]. The same study also showed that seed oil
might serve as a natural antioxidant, owing to the phenols and tocopherols that it contains.
Several studies have shown that phenolic compounds contribute to fruit preservation by
protecting against photo-oxidation and providing resistance against microbial and parasitic
infections [132,134] (Figure 3). The presence of a phenol core acts as a valuable sensor for
reactive species and reduces lipid peroxidation. Interestingly, phenolic derivatives are
vital in the cosmetic industry for developing ecofriendly products, especially therapeutic
products rich in natural raw materials, and in the prevention of premature skin aging [126].
The phenolic content and antioxidant capacity of dates have been studied extensively in
Middle Eastern countries; however, there has been little work carried out on cosmetic
formulations to realize the potential benefits of natural ingredients derived from dates in
cosmetic creams [135].

9.2. Hair Cosmetics

Hair and nails are sense organs; they can protect sensitive areas from pollution and
help to regulate body temperature. Hair loss can occur as a result of lifestyle changes and a
general increase in stress and anxiety. These natural stressors may also affect hair growth
and damage the hair color in humans. While nutrient-rich foods may prevent oxidative
damage caused by external stress and pollution, plant extracts have been used in hair
care to promote hair growth and conditioning, act as cleansing and anti-dandruff agents,
and prevent hair loss [136]. The bioactive constituents, such as flavonoids and phenolics,
can prevent hair loss and promote hair growth. Flavonoids may increase hair length and
follicle size and prolong the stage of development [137]. The compounds of low molecular
weight can penetrate the hair and improve the mechanical properties of the cortex, while
high molecular weight compounds can protect the hair and prevent degradation. Majeed
et al. (2020) reported that coconut water increased hair density and growth in male and
female volunteers, and reduced itching sensitivity [138]. Coconut water, which contains
flavonoid compounds, may protect the hair follicles. Plant-based antioxidant agents, such
as hydroxycinnamic derivatives, are used in cosmetic products to protect the skin and
improve hair health. Many plant extracts have been used in hair care to promote hair
growth and conditioning, act as cleansing and anti-dandruff agents, and prevent hair
loss [136]. Additionally, phenolics and procyanidin flavonoid compounds were reported
in P. dactylifera date palm seed [47]. Similarly, cinnamic acid derivatives and water- and
lipid-soluble vitamins have been reported in different date varieties [139]. Vitamins B and
E are recommended to strengthen hair and nails, and are found in many cosmetics and
health products for hair. Vitamin E promotes the growth of scalp skin cells and acts as an
ideal hair conditioner. Additionally, Vitamin E protects nails from aging and can be used to
maintain the moisture level, giving the nails a distinctively healthy appearance [140].
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9.3. Nail Cosmetics

Date seed and fruit extracts are good sources of vitamins B, C, and E [141]. Vitamin
C protects the hair and nails from free radicals generated from radiation and pollution.
Date seed is also used as an ingredient of eye shadows in traditional cosmetics [142]. It
also helps to maintain healthy nails by strengthening the skin, connective tissues, and the
walls of blood vessels. A recent study shows that the extract from date seed oil is rich
in phytosterols, essential fatty acids, and nutrients needed to maintain a healthy scalp,
promote normal hair growth, and support the nutritional functions of sebaceous glands
and hair follicles [143] (Figure 3). It is important to note that all synthetic skincare products
are made with paraben oil, which may cause allergic reactions and rashes on sensitive skin.

9.4. Other Nutricosmetics

Date seed oils are considered safer than parabens and act as natural preservatives in
cosmetic products [144]. According to a previous study [109], date seed oil has been shown
to have antiviral and anti-inflammatory activities; these properties may protect the skin
from inflammation and enhance wound healing [145]. Moreover, date syrup waste (DSW)
extract has shown antimicrobial and antioxidant activity, and is currently used in soap
manufacturing [146]. Similarly, other studies have reported that date extract containing
fluorine could reduce tooth decay [50]. Date seeds have been used as animal feed or soil
fertilizers, and have recently been used in many bakery products [2,91]. Therefore, the
approach described in this review may present an eco-friendly and cost-effective way to
develop organic cosmetic products in the future.

10. Conclusions

This review provides a relevant literature summary of the nutritional and chemi-
cal composition of date fruits and seeds and their use as cosmetic ingredients. Previous
research findings on their nutraceutical and pharmaceutical benefits revealed that con-
sumption of date fruits and seeds could help to prevent oxidative stress and enhance the
anti-inflammatory activities of the body. The development of value-added products and
cosmetics can prevent neurodegenerative, metabolic, or skin disorders. A variety of date
cultivars have shown to be effective inhibitors of tyrosinase and α-glucosidase. Therefore,
it is important to better understand the mechanism of bioactive constituents and purified
compounds that may embody these effects. Chemists and biologists have recognized dates
and date seed waste as valuable sources for developing drugs and nutraceuticals because
they show many benefits to humans. This review highlights the potential use of date fruits
and seeds as valuable new value-added products and cosmetic ingredients. Thus, the use
of such waste is essential for increasing the income in this sector through date cultivation
and in the use of commercial products for the growth of the cosmetic industry.
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