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Date palm is an important plant in arid regions with more than 20 varieties reported all over
the world. Date seed is a byproduct of date fruit industry which is normally being discarded,
used as animal feed ingredient or turned into non-caffeinated coffee by the Arabs. About 11-
18% of date fruit weight is the seed which is composed of carbohydrates, dictary fiber, fat,

Keywords ash and protein. In addition, the antioxidant content in date seed oil (DSO) was found to be
comparable with olive oil, which can be as a good source of antioxidant in order to fulfill
Date seed the consumers demand. Oleic acid is the major fatty acid found in DSO, followed by lauric,

Date seed oil
Fatty acid composition
Date varieties

linoleic, palmitic and myristic acid. However, different varieties of date fruits have different
fatty acid compositions. This paper reviewed the potential use of date seed and date seed oil in
order to discover and develop its usage and find out the suitable application of these seed and

Antioxidant content

Dietary fiber oil.
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Introduction

Date fruit (Phoenix dactylifera L) has become
an important fruit in some countries as a source of
nutrition and economics (Nancib et al., 1997; Bendiab
et al., 1998; Al-Qarawi et al., 2003; Awad 2007; Al-
Farsi et al., 2007; Baliga et al., 2010; Briones et al.,
2011). Date fruit consists of 73-79% carbohydrates,
14-18% total dietary fibers, 2.5% ash, 2.1-3.0 %
protein (Elleuch et al., 2008), and 2.0-3.2% fat (Al-
Farsi et al., 2007), depending on the variety of the
date fruit. The Food and Agriculture Organization
of the United Nations (FAO, 2010) reported that
during 2010, the total world production of dates have
exceeded 7 million tons, meaning that approximately
more than 1 million tons of date seeds were produced
during that year. The date seed (Figure 1(a)) have
been used traditionally as the animal feed or grinded
into smaller size and being roasted to turn it into
caffeine-free coffee substitute, which have been
commercialized by the Arabs in two types, whether
plain or mixed with coffee (Rahman et al., 2007; Al-
Farsi and Lee, 2011).

Generally the date fruit can be categorized into
several maturity stages. The first stage known as the
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“hababouk™ stage (the fruits are fully layered by the
calyx leaves and only pea-sized). The second stage
known as the “kimri” stage (the color of the fruit
is green and the shape changes from small berry to
oblong). The third stage called as the “khalal” or
“besser” stage (the color of the fruit changes from
green to yellow to red and reaches its maximum
weight and size). The fourth stage known as the
“rutab” stage (the date flesh become softer, the
color of the fruit turns darker in color and decreases
weight due to loss of water) and the fifth stage, the
“tamar” stage (known as the final and full ripe stage,
the color of the fruit changes into darker color and
looks dehydrated) (Al-Shahib and Marshall, 2003a;
Baliga et al., 2010; Amira et al., 2011). The weight
of the four varieties of date fruit namely Allig, Degla,
Deglet Nour and Gosbi and it’s seeds decrease as the
maturation process takes place from the besser stage
through the tamar stage except for the Horra variety,
in which the seed weight increases although the fruit
weight decreases (Amira et al., 2011). This paper will
review some of the characteristics of the date seed
and date seed oil as well as some comparison of this
oil with other vegetable oils such as olive oil, canola
oil, virgin coconut oil and palm oil.
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Table 1. Date flesh and seed composition (%)

Component ~ DatePlesh *123 Fresh Date its ) Datepits (dry basis)*)  Roasted datepts(dry bass) *0)

Moisture 9.7 §6-123 -
Protein 1130 4§49 5256 1l
Fat 0543 5148 102127 81
Ash 1426 0811 1112 10
Digtaryfler ~~ 59-184 67674

Catbohydnate 728850 1447 810831 623

“D Al-Farsi et al:, 2007; ? Elleuch et al., 2008; ¥ Besbes et al., 2010; ¥ Habib and
Ibrahim, 2009; ® Nancib et al., 1997; © Rahman et al., 2007

Date seed composition

Seed play an important part for certain plants in
production of the new plant generation. Normally
a seed is composed of proteins, carbohydrates and
lipids, which is either in wax, fat or oil form. Among
these three components, the oil content is the most
important for seed germination as the oil can supply
twice the energy needed for the germination process
compared to proteins and carbohydrates (Baud and
Lepiniec, 2010).

About 11-18% of the date fruit weight comes from
the seed (Besbes et al., 2004a; Nehdi et al., 2010;
Amira et al., 2011). Table 1 shows the compositions
of date flesh, fresh date pit, dry date pit and roast
date pit that were determined by several studies. The
fat content in the date seed obtained from several
studies were range from 5.7 to 12.7% (Besbes et al.,
2004a; Besbes, 2005; Rahman et al., 2007; Habib
and Ibrahim, 2009; Nehdi et al., 2010). They stated
that the difference may occur due to different date
varieties, different origin, different harvesting time,
and the use of fertilizer which could affect the
nutrient content of the date. Other than oil, protein,
carbohydrate, moisture and ash, the date seed is also
composed of several important minerals, namely
potassium, magnesium, calcium, phosphorus, sodium
and iron (Hamada et al., 2002; Ali-Mohamed and
Khamis, 2004; Besbes et al., 2004a; Al-Farsi et al.,
2007; Habib and Ibrahim, 2009; Nehdi ef al., 2010).

Various studies regarding the date seed have
been carried out in order to determine the functional
properties of the date seed in food and non-food usage
such as thermal properties (Rahman et al., 2007),
dietary treatment (Hussein et al., 1998; Aldhaheri
et al., 2004), macro- and micronutrient composition
(Habib and Ibrahim, 2009), phenolic acid composition
(Al-Farsi and Lee, 2008b), as a bread ingredient
(Almana and Mahmoud, 1994) as well as protein
solubility (Hamada et al., 2002). These studies shows
that date seed can be as a good source of dietary fiber,
phenolic component and natural antioxidant, which
can be further developed into new products or already
existing products. The use of date seed in fiber-based
foods and dietary supplements are suggested due to the
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excellent content of dietary fiber in the seed (Al-Farsi
and Lee, 2008b). Sodium, potassium, calcium, iron,
copper, magnesium, manganese, zinc, phosphorus,
lead, cadmium and chromium are the minerals that
are found in date seed. Table 2 shows the minerals
content in date seed obtained from several studies.
The total mineral content that was found in date seed
was comparable with the mineral content in barley,
shows that the date seed can be as a good source of
minerals, and can also be used to substitute the usage
of barley in food products for the same purpose (Ali-
Mohamed and Khamis, 2004).

The total dietary fiber found in date seed was 58%,
with 53% of it was insoluble dietary fiber namely as
hemicelluloses, cellulose and lignin (Alhdaheri et
al., 2004; Al-Farsi and Lee, 2008b). In comparison,
higher dietary fiber was detected in another study that
was carried out on three different date varieties, which
range from 65% to 69% of date seed, indicate the
high content of lignin and resistant starch (Hamada
et al.,2002). On the other hand, protein also had been
detected to be present in date seed in considerable
amount. Albumin, globulin, prolamin and glutelin are
among the soluble protein that was detected in date
seed, with 5-6% of total protein content (Hamada
et al., 2002). The total phenolic content found in
date seed was 48.64 mg/100 g. The phenolic acids
detected in date seed were gallic acid, protocatechuic
acid, p-hydroxybenzoic acid, vanillic acid, caffeic
acid, p-coumaric acid, ferulic acid, m-coumaric acid
and o-coumaric acid (Al-Farsi and Lee, 2008b).

However, besides all of the benefits of date
seed, Bokhari (2010) reported that the seeds of six
types of date varieties known as Sukhari, Saggae,
Rotana, Kholasi, Rashoodia and Nabtat Ali have
potential for the growth of seed-borne fungi. Eleven
species of seed-borne fungi have been isolated
from the date seeds, namely Alternaria alternate,
A. chlamydospora, Aspergillus flavus, Curvularia
lunata, Drechslera hawaiiensis, FEurotium sp.,
Fusarium oxysporum, Fusarium solani, Monilia sp.,
Penicillium chrysogenum and Rhizopus oryzae.

Fatty acid composition of date seed oil

Date seed oil (Figure 1 (b)) is obtained from
date seed through Soxhlet extraction technique.
In date seed oil, oleic acid (C18:1) comprises over
50% of the fatty acid content and represents the main
fatty acid in the oil, followed by 19% linoleic acid
(C18:2), 10% lauric acid (C12:0) and 10% palmitic
acid (C16:0) (Nehdi et al., 2010). As shown in Table
3, the oleic, linoleic, lauric and palmitic acid that
occurred in Deglet Nour seed oil were 41%, 12%,
18% and 11%, respectively, while in Allig seed oil,
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Table 2. Mineral contents in various date seeds

Minerals Concentration (mg/100 gsample)

Roasted datepits*)  Deglet Nour seed *@  Allig seed *@ P, canariensisseed *®) 18 datepit varieties ) Bahrainidates seed *©)
Sodium (Na) 16.5 104 1025 8.8 12-154 21.7-26.1
Potassium (K) 254.1 2290 293.0 2554 175.0-240.5 459.9-542.2
Calcium (Ca) 19.2 38.8 289 48.6 134-340 6.5-11.3
Iron (Fe) 213 23 221 3 1350 2960
Copper(Cu) 05 0.1-06 0406
Magnesium (Mg) 789 517 584 62.8 58.8-89.7 61.3-69.6
Manganese (Mn) 0.6 0.6-13 13-1.7
Zine (Zn) 02 i : i 10-16 10-15
Phosphorus (P) 130.0 68.3 83.0 413 110.1-146.8

“D Rahman et al., 2007; ® Besbes et al., 2004a; ¥ Nehdi et al., 2010; ¥ Habib and Ibrahim, 2009; 3 Ali-Mohamed and Khamis, 2004

Table 3. Fatty acid composition of date seed oil (% of total fatty acid)

Fattyacid Date seed oil

Deglet Nour *(1) Heat treated Deglet Nour *@  Allig *)  Heat treated Allig *@  Tamirraq*®) Phoenix canariensis*® Roasted date seed *©)
Capric (C10:0) 0.8 0.7 0.1 0.8 0.0 0.1 0.35
Lauric (C12:0) 17.8 317 58 342 13.1 102 38.8
Myristc (C14:0) 98 140 3 157 10 75
Palmitic (16:0) 109 10.6 15.0 13.8 118 9.8 15.1
Stearic (18:0) 57 39 30 424 2.8 1.7 -
Oleic (18:1) 413 345 477 263 522 50.1 36.5
Linoleic (18:2) 122 33 210 03 71 192 9.2
Linolenic (18:3) 1.7 0.7 0.8 19 - 0.1

"D Besbes et al., 2004a; » Besbes et al., 2005; ¥ Al-Shahib and Marshall, 2003b ¥ Nehdi ez al., 2010; ¥ Rahman et al., 2007

Figure 1. D;eA seed (a) and date seed oil (b).

the oleic, linoleic, lauric and palmitic acid content
were 48%, 21%, 6% and 15%, respectively (Besbes
et al., 2004a). Al-Shahib and Marshall (2003a) found
that the oleic acid content of 24 cultivars of the date
seed oil ranges from 41 to 59%, which could be a
good source of C18:1 fatty acid. To conclude, the
date seed oil is mainly composed of the four fatty
acid namely oleic, linoleic, lauric and palmitic acid.
In comparison, it is found that the canola oil
has 54% oleic acid (Marikkar et al., 2002). This
composition is almost similar with the oleic acid
content found in date seed oil reported above. The
linoleic acid (27%), which is the second highest fatty
acid found in canola oil is in comparison with the
linoleic acid obtained in date seed oil from Allig
variety (21%) (Besbes ef al., 2004a). Canola oil have
been used in food as salad oils, tablespreads and
shortening for baking and frying (Vaisey-Genser et
al., 1994). Other than that, canola oil have been mixed

with used cooking oil in order to improve biodiesel
production (Issariyakul et al., 2008). They found
that the mixtures of these canola and used cooking
oils at certain ratio could also reduce the feedstock
and operating cost which will result in lower total
production cost of biodiesel. But this similarity
does not confirm the suitability of the date seed oil
to be used in biodiesel production. More studies
on biodiesel and date seed oil compatibility will be
discussed in later part of this article.

The thermal profile of date seed oil was affected by
the application of heating treatment to the date seed.
Besbes et al. (2005) found that the heating treatment
on the date seed could also affect the extracted oil in
terms of the fatty acid composition. The fatty acid
composition of date seed oil from Deglet Nour and
Allig variety showed some changes in their values
when treated in a Rancimat test at 100 °C for 48 hours
(Besbes et al., 2005). The oleic and linoleic acid
composition of both seed oils decreased after being
treated with heat (100°C). The oleic acid of Deglet
Nour and Allig seed oils have decreased by 7% and
21%, respectively, while the linoleic acid decreased
by 9% and 21%, respectively. In Deglet Nour seed
oil, an increase observed for lauric and myristic acid
content with an increase of 14% and 4%, respectively.
In Allig seed oil, lauric and myristic acids increased
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by 28% and 13%, respectively. Significant changes
on the fatty acid compositions were observed in Allig
seed oil compared to Deglet Nour seed oil. These
changes indicate the stability of the seed oil content
of Deglet Nour variety over Allig variety to heating
treatment, which due to the saturated and unsaturated
fatty acid content of both oils. Hence, heating
treatment is a method that might be used to increase
the medium chain fatty acid (MCFA) content in date
seed oil. In another study, a high lauric and palmitic
acid contents was found in date seed oil extracted
from roasted date seed, with value of 38.8% and
15.1%, respectively (Rahman et al, 2007). They
stated that the date varieties, pollination and roasting
process influenced the fatty acid composition of the
date seed oil.

Chemical and physical properties of date seed oil

Literally, the iodine value (IV) of date seed oil is
76.7 g/100 g of oil, the saponification value (SV) is
191.3, the free fatty acid as oleic acid percentage is
0.6, the p-anisidine value is 3.7 and the peroxide value
(PV) is 3.6 meq O, /kg of oil (Nehdi et al., 2010). The
study also found that the safety of this oil as an edible
oil is supported by the low total oxidation value
(totox) and acid value of the oil. However, Besbes
et al. (2004b) found that the IV of another variety of
date seed oil namely Deglet Nour and Allig seed oil
are 44.1 g/100 g and 45.5 g/100 g of oil, respectively,
which are lower than obtained by study mentioned
previously (Nehdi et al., 2010). These could be due
to the difference in oleic and linoleic acid content of
the oils.

The thermal profile of date seed oil could be
evaluated using the differential scanning calorimetry
(DSC). In a study on virgin coconut oil (Marina,
2009), DSC technique was used to determine the
quality of the samples, for example to check the
crystallization and melting properties of oil. On
the other hand, the melting peak, melting enthalpy
and onset temperature of date seed oil reported by
Nehdi et al. (2010) is 3.7°C, 62.1 J/g and -13.6°C,
respectively. The thermal profile of date seed oil is
different from one variety to another. The differences
in the thermal profile of date seed oils is due to
differences in fatty acid (Nehdi er al., 2010) and
triacylglycerol compositions (Besbes et al., 2005)
between different varieties. Besbes et al. (2004a)
found that the melting peak (-3.3°C), the melting
enthalpy (71.9 J/g) and onset temperature (-21.7°C)
of Allig seed oil is higher than the Deglet Nour seed
oil (-2.66°C, 67.5 J/g and -19.0°C respectively).
The higher content of monounsaturated fatty acids
(MUFA) and polyunsaturated fatty acids (PUFA)
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in Allig seed oil than the Deglet Nour seed oil had
caused the difference of their thermal profiles.

The thermal profile of date seed oil was affected
as the date seeds were treated with heat. Besbes et al.
(2005) have determined that the total melting enthalpy
of both Allig and Deglet Nour seed oil decreased
as the time of heating treatment is lengthened. The
longer the seed is treated by the heat, the lower the
melting enthalpy of the seed oil (Besbes et al., 2005).
This phenomenon was obtained because heating
degraded the oil’s fatty acid composition over time.
The composition of saturated fatty acid (SAFA) was
increase while unsaturated fatty acid (USFA) was
decrease in date seed oil as heating treatment was
applied to the date seed. In addition, it was found that
the amount of SAFA present in the oil influences the
properties of solid fat content of the oil (Besbes et
al., 2004a).

Antioxidant content

Antioxidant can be classified into synthetic and
natural. Synthetic antioxidant such as butylated
hydroxyanisole (BHA) and butylated hydroxytoluene
(BHT) is purposely added to preserve flavor, color, and
to avoid vitamin destruction of the food or any related
products (Moure et al., 2001). Natural antioxidant
could be obtained from plant. It is normally extracted
in the form of phenolic compounds (flavonoids,
phenolic acids and alcohols, stilbenes, tocopherols,
tocotrienols), ascorbic acid and carotenoids (Ali et al.,
2008). All of these antioxidants are different in their
effectiveness. The tocopherol’s strength arranged as
&> v> B> a (Moure et al., 2001). Both tocopherols
and tocotrienols with these eight vitamers (a-, -, y-,
and o-tocopherols and tocotrienols, respectively) are
also known collectively as vitamin E (Adhikari ez al.,
2008).

Nehdietal. (2010) found that 66% of a-tocotrienol
posses the highest tocols content found in a variety of
date seed oil from Tunisia with content value of 34.0
mg/100 g oil. The other tocols found in this date seed
oil were y-tocopherol, y-tocotrienol, d-tocopherol,
B-tocopherol and o-tocopherol with content value
of 10.3 mg/100 g, 4.6 mg/100 g, 1.0 mg/100 g, 0.9
mg/100 g and 0.6 mg/100 g, respectively. The total
content of tocols in date seed oil reported by Nehdi
et al. (2010) is in the range of total tocols content
found in palm oil reported by Sundram et al. (2003)
and Cornelius (1977). Tocopherols have been
recognized as very effective natural antioxidants.
However the antioxidants activities depend on
the structure of isomers. Marinova et al. (2008)
discovered that the combination of a-tocopherol
with myricetin has increased the effectiveness of
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Table 4. Tocols contents of date seed oil and other
vegetable oil (mg/100 g oil)

Samples Totaltocols (mg/100 g)
Date seed oil (P. Canariensis) *() 51.5
Black raspberry seed oil *2) 166.0
Soybean oil *@) 99.9
Corn oil *@) 61.1
Olive oil *@) 28.0
Canola oil *@ 27.0
Perilla oil *®) 454
Grape seed oil *?) 52.2

"' Nehdi et al., 2010; 2 Adhikari ez al., 2008

these antioxidants protection effect. In comparison,
tocotrienols are capable in reducing the risk of breast
cancer compared to tocopherols (Schwenke, 2002).
In addition, the intake of tocotrienols capsules could
reduce the cholesterol and low density lipoprotein
(LDL) cholesterol in human (Yuen et al., 2011).

A study have been conducted regarding the
antioxidant content in two types of date seed oil,
namely Deglet Nour seed oil and Allig seed oil
(Besbes et al., 2004c). The total number of phenolic
compounds that were detected in both seed oils
was different. Hydroxytyrosol, protocatechuic acid,
tyrosol, gallic acid, caffeic acid, p-Coumaric and and
oleuropein were identified to occur in Deglet Nour
seed oil. The same phenolic compounds were also
detected in Allig seed oil but at different level, with
additional of 3,4-dihyroxyphenylacetic acid detected
in that oil. They concluded that better oxidative
stability of Deglet Nour seed oil over the Allig seed
oil was due to the high amount of total phenols that
is present in the oil (Besbes et al., 2004a; Besbes et
al., 2004c¢). The phenols content in date seed oil were
also found to be higher than the olive oil and can be a
good source for natural phenolic compounds (Besbes
et al., 2004c). In another study, 2015 pg Gallic acid/g
of phenolic content have been directly extracted
from the seed of a variety of date fruit (Amany et al.,
2012).

Compared to other commercial vegetable oil
(Table 4), grape seed oil is the most similar oil with
date seed oil in terms of total tocols content (Adhikari
et al., 2008). Although olive oil is one of the edible
oil that contains high phenolic contents (Marina et
al., 2009a), review had shown that the total tocols
content of date seed oil found by Nehdi ez al. (2010)
is higher than that of olive oil. The review also shown
that the antioxidant content in date seed oil is higher
than commercial virgin coconut oil (Marina et al.,
2009b). However, the amount of antioxidant that
occurs in vegetable oil depends on the condition of oil
extraction process. Extraction process that is carried
out at high temperature will increase the amount of
antioxidant present in the extracted oil (Seneviratne
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et al., 2009).

Animal feed and health aspects

The date seed that is rich in protein, fat and dietary
fiber (Besbes et al., 2004a; Al-Farsi and Lee, 2008a)
is normally discarded after being separated from the
flesh, however there are reports that it has been used
in animal feed (Aldhaheri et al., 2004; Besbes et al.,
2004a; Besbes et al.,2005; Rahman et al.,2007; Habib
and Ibrahim, 2009) as well as caffeine-free coffee,
substitute, prepared by the Arabs for years (Ali-
Mohamed and Khamis, 2004; Rahman et al., 2007,
Habib and Ibrahim, 2009). The proteins, mineral ions
and fat contents in date seeds make it as a valuable
ingredient in animal feed production (Ali-Mohamed
and Khamis, 2004). A study conducted by Hussein
et al. (1998) on chicks diet had shown that the body
weight and feed utilization of the chicks improved
as the chicks were fed on diet that had been enriched
with date seed. Aldhaheri et al. (2004) found that the
feeding studies using date seed as a part of the diet of
Winstar rats gave no effect to the testosterone level
of male rats, while the increase in date seed intake
by the female Winstar rats caused the oestradiol in
the rat’s serum level to decrease. However, the results
of the study showed a disagreement with Hussein et
al. (1998), where the addition of date seed into the
Winstar rats diet had no effect on the rats total body
weight gain. Another study that have been carried out
on Awassi lambs found that the additional of date’s
by products (date seed and flesh) in the diets have
increased the average daily gain (ADG), weight gain
and back fat deposition of the lambs, which can be
due to the presence of natural anabolic agents in date’s
by products (Elgasim et al., 1995). In addition, the
nickel which is toxic to plants and animals have been
found to occur in low amount in date seed compared
to coffee and barley, which indicate the safety level
of the date seed to be used as a food or animal feed
ingredient (Ali-Mohamed and Khamis, 2004).

Other than the date seed, the date seed oil also
found to be beneficial to be used for the health
purpose. P. canariensis seed oil which is also known
as the oleic-linoleic oil is due to the high content of
both oleic and linoleic acid (Nehdi ez al., 2010). They
found that the oleic and linoleic acid content in the
date seed oil are 50% and 19% of the total fatty acid
composition. The oleic acid plays an important role
for the prevention of the cardiovascular disease. Oleic
acid which categorized as long chain fatty acid that is
taken in diet is increased the high density lipoprotein
(HDL) content in blood, and at the same time
lowering the low density lipoprotein (LDL) content
(Gilmore et al., 2011). This condition could prevent
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cardiovascular diseases. The linoleic acid whichis also
known as the omega-6 fatty acid, can also be found
highly and as the major fatty acid in sunflower oil,
soy bean oil (Lautenschlager, 2003; Schardt, 2005),
corn oil, sesame oil (Schardt, 2005), grape seed oil,
wheatgerm oil, black caraway oil (Lautenschlager,
2003), red flesh pitaya (Hylocereus polyrhizus) seed
oil and white flesh pitaya (Hylocereus undatus)
seed oil (Ariffin et al., 2009). Therefore, the idea
of application of the date seed oil can be developed
based on the application of the oils mentioned above
such as biodiesel, soap, and cooking oil as well as
nutritional food and supplement.

A study had been conducted on the effect of sperm
quality after supplemented with date seed oil (Fatma
et al., 2009). The study that have been carried out on
16 men aged from 25 to 45 years old found that the
level of lipid peroxidation of spermatozoa added with
date seed oil decreased significantly. They also found
that the ability of sperms to initiate the acrosome
reaction (when the sperm cells meet the oocyte) have
also improved. As a result, the capability of the sperm
to fertilize the oocyte is increase. They concluded
that the protection against the lipid peroxidation was
due to the presence of natural antioxidants in date
seed oil. In another study, the male mice that have
been injected with isotonic saline solution containing
date seed oil were found to increase in sperm count,
motility and viability, while decrease in percentage
of abnormal sperm (Abdallah et al., 2009).

Cosmetic applications

Inrecentdays, the interest in natural and/or organic
cosmetics has increased among the consumers. This is
due to the increase in wariness of the consumer to the
chemical usage in cosmetic products. As the industry
seeks for the natural alternatives, the demand for seed
oil has increased dramatically. However, not all of
the substances existing in plant are good. There are
also plant constituents that could result in detrimental
effect to the users such as capsaicinoids in cayenne
peppers, phototoxic psoralen in oranges, urushiols in
poison ivy and poison oak (Bertram, 2009).

The beneficial effect of the oil used in cosmetics
and other personal care products is due to the fatty
acids composition of the oil (Vermaak et al., 2011).
The deficiency of linoleic acid, which cannot be
produced by human body will result in dry and scaly
skin, nails crack, hair loss and increase transepidermal
water loss. The linoleic acid is widely used in cosmetic
products as it helps to heal dermatoses, sun burns
and effectively treat acne vulgaris (Lautenschlager,
2003). The high oleic acid content in date seed oil can
be a good source of effective percutaneous absorption
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enhancer by enhancing the penetration of tenoxicam.
Tenoxicam is a non-steroidal anti-inflammatory
drug (NSAID), an effective anti-inflammatory and
analgesics, which has been widely used in conditions
such as chronic rheumatic disorders treatment
(Larrucea et al., 2001).

Date seed oil has an absorbance in the range of
ultraviolet (UV)-C (100-290 nm) and UV-B (290-
320 nm). As a result, the date seed oil can be used as
an ingredient of UV protector products which could
give protection from both UV-B and UV-A (Nehdi
et al., 2010). The application of date seed oil on the
skin has approved the protective effects against the
damage due to the exposure to UV-B irradiation when
it was compared with skin that was applied with the
date seed oil (Dammak et al., 2010a). Other than
that, study found that the date seed oil could repair
the human skin which could be due to the antioxidant
activity. The presence of natural antioxidants such as
phenols and tocopherols in date seed oil was capable
to prevent keratinocytes oxidative damage caused by
the exposure of hydrogen peroxide (H,0,) on the skin
(Ines et al., 2010). In addition, they also found that
date seed oil could protect the skin from the oxidative
stress damage caused by hydrogen peroxide (H,O,)
through the lipid peroxidation process that is better
than olive oil (Dammak er al., 2007a; Dammak
et al., 2007b). Another study had determined the
effectiveness of date seed oil against the oxidative
damage due to the H,O, exposure to the normal
human epidermal melanocytes (Dammak et al., 2009)
and keratinocytes (Dammak et al., 2010b).

Date seed oil as biodiesel?

Biodiesel is assumed as an alternative to
conventional diesel. Normally biodiesel is made
from vegetable oil, which have few advantages
than the diesel in terms of chemical and physical
properties such as being biodegradable, non-toxic, its
renewability, better gas release, and it yields particles,
smoke and carbon monoxide at lower level (Phan
and Phan, 2008; Sousa et al., 2010). In biodiesel
production, the oil will react with alcohol such as
methanol to produce methyl ester, which is known as
biodiesel (Van Gerpen, 2005).

The free fatty acid content of the oil that is used
in biodiesel production plays as an important factor
for cost saving. Previous studies shows that oil with
high free fatty acid content will result in more catalyst
needed (potassium hydroxide (KOH) or sodium
hydroxide (NaOH)) in order to balance the acidity of
the oil (Phan and Phan, 2008; Qiu et al., 2011). This
would become as an advantage for the date seed oil
as the free fatty acid content in this oil is very low,
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which was range between 0.53% to 1.05% (Besbes et
al., 2004b ; Nehdi et al., 2010).

Biodiesel has been produced from many types
of oil such as soybean oil, rapeseed oil (Qiu et al.,
2011), canola oil (Issariyakul et al., 2008), jatropha
oil (Banerji et al., 1985; Lu et al., 2009; Jain and
Sharma, 2010) and waste cooking oil (Issariyakul
et al., 2008; Phan and Phan, 2008). However there
is no study that has been conducted yet on biodiesel
production using date seed oil as well as the industries.
In term of cost, date seed oil could be of relevance
as the oil is obtained from a waste product (date
seed). As mentioned earlier, the estimation of more
than 1 million tons of date seed produced can be as
another factor for the production of date seed oil to be
commercialized, as the same oil extraction process of
palm kernel oil can be applied for this oil (Tang and
Teoh, 1985).

Conclusion

Date seed is a byproduct of date fruit industry.
Various studies that have been conducted on date seed
found that it can be as an excellent source of dietary
fiber. In addition, the other component such as protein
and minerals also present in considerable amount
in the seed. Based on the fatty acid composition of
date seed oil, it is suggested the use of this oil for
nutritional purpose, as edible cooking oil and also for
the production of margarine due to the high stability
and resistance of date seed oil to thermal treatment
which indicate the good shelflife and storability of this
oil even for a long period of time. Moreover, different
degree of unsaturation of date seed oil compared to
other vegetable oil make it as potential oil that can be
developed for different uses, than the already existing
commercial vegetable oil. As there are scarce info
on date seed oil, perhaps more research should be
conducted, not only to identify its characteristics and
its various differences that would occur either inter or
intra species, but also for development of edible and
non-edible products.
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