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ABSTRACT

Algeria is considered as one of the major date producing countries. The annual production reaches up to 468,000
tons; most of it is consumed locally. The seeds or date stones which represent a relatively high weight are considered in
most cases as waste and hence the present work is a contribution to their valorization.

The physico-chemical characteristics and the fatty acid composition of date seed oil of three date palm (Phoenix
dactylifera L), Deglet-Nour, Ghars , and Tamdjouhert, originating from south eastern of Algeria (Ouargla region) .The
oil contents of these seeds range fromn5.05 to 6.08%.

The physico-chemical properties of these oils indicated that acid values range from1.35 to 1.38 mgKOH/g. The
saponification values and lodine values are in the range 204.84 — 215.87 mgKOH/g ; 67.22-74.80 (g Iodine /100g)
respectively. The refractive index of date seeds oil was found to be between 1.4778 and 1.4792. The Specific gravity of
these oils range from 0.8836 to 0.9295.

The amount of sterols has been determined by a simple spectrophotometric method. The total sterol contents were
found to be between. 5.417and 7.884 mg/g .However, the Physico-chemical properties are within the same range of
some edible oils.
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1. Introduction

The (Phoenix dactylifera L.) is a monocotyledoneus woody perennial belonging to the Arecaceae
family, which comprises 200 genera and 3000 species. The beneficial health and nutrition values of
date palm, for human and animal consumption, have been claimed for centuries [1].

Algeria is the sixth important countries in date world production. During 2007, 468000 metric tons
were produced in Algeria. The Algerian dates represented about 7.28% of the total world
production as reported by FAO [2].

The date is composed of a fleshy pericarp and seed. Date pits (known also as date stones, kernels, or
seeds) are a waste product of many date processing plants producing pitted dates, date powders,
date syrup, date juice, chocolate coated dates and date confectionery [3]. At present, pits are used
mainly for animal feeds in the cattle, sheep, camel and poultry industries. However, value can be
added in several food products. An additional function includes roasting the date pits and making a
caffeine-free drink which can substitute coffee when caffeine is a concern but a coffee-related
flavor is desired [3,4]. Such a drink is used in the Arabic world for quite a while. Thus a traditional
beverage is obtained by roasting and grinding date seeds in a similar way as for coffee beans. A
commercial product (Date Pits Powder — Coffee Substitute) has also been introduced recently to the
market [3].

The seed powder is also used in some traditional medicines [1]. Date pits have been studied as
ingredients for fish feeds (as food carp (Cyprinus Carpio L)) [5].
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Furthermore, the use utilization of date pits in the production of citric acid and protein by Candida
lipolytica, Apergillus oryzae and Candida utilis were also investigated [6]. Ishrud ez al. (2001) have
isolated and studied polysaccharides from seed of date [7]. Studies aiming at the extraction and
characterisation of the different fractions of date are limited to oil, polyphenol and dietary fibre from
date seeds [8, 9].

In terms of dry weight, the chemical composition of date pits has been reported as containing
5-10% moisture, 5—7% protein, 7-12% oil, 10-20% crude fiber, 55-83% carbohydrates and 1-2%
[10, 11].

As well as (Sawaya .W.N ef al. 1984; Al-Whaibl .M.H et al. 1985) Most current literature was
limited to proximate and mineral compositions[10,12].

The pits represent about 6—15% of the total weight of the mature date [1, 9, 11, 13]. In Algeria, lipid
fraction of date seed could amount to over 2300 tons annually, assuming a mean yield of 10 % of
seed in date fruit and 5 % oil content of seeds. Some scientists have studied chemical characteristics
and fatty acid composition of date seed oil. The chemical characteristics of seed oil from six Libyan
date cultivars were as follows: iodine number = 54.8, saponification value =207and acid value
~1.75 [14].

The aim of this study is was to evaluate the lipid profiles of date seeds from three important
cultivars grown in south eastern of Algeria and to determine fatty acid composition as well as the
physicochemical characteristics. Furthermore, the total sterol content was also measured for date
seeds oils. The date seeds which represent a relatively high yield are considered in most cases as
waste and hence the present work was planned with the aim of making use to them and to study the
possible economic and medicinal potentialities of this crop in the Algeria.

2. Materials and methods

2.1. Seed material

Three different Algerian date varieties Deglet-Nour (DN), Ghars (Gh), and Tamdjouhert (Tam)
were obtained from a (palms grove) local in Ouargla region The different varieties were identified
in the (Agronomic National Institute of Ouargla).

The seeds (pits) were manually separated from the flesh. Their relative percentage weight compared
with the weight of the fresh fruits was about 9.82% for the Deglet Nour, 9.72% for the Ghars
variety, and about 13.13% for the Tamdjouhert variety. Then, The seeds were rinsed clear of any
flesh by water and dried for 48 hours at 60°C [13].and then ground to a fine powder by grinder to
pass 1-2 mm [9,11].

2.2. Chemicals and reagents
All chemicals were purchased from Sigma, Aldrich (Milwaukee), Fluka Chemie Sigma-Aldrich
(Germany and Merck), Riedel-dhaen, Prolabo.

2.3. Extraction

The dry seed powder was extracted in a soxhlet apparatus using Hexane as a solvent for 6 hours.
After extraction the solvent was removed using a Rotary vacuum evaporator at a temperature not
exceeding 40 °C and then the oils obtained stored in a freezer at 6 ° il analyzed[15].

2.4. Physicochemical characteristics of oils

The different chemical characteristics of the seed oils used in this study (iodine value,
saponification value, and acid value) were determined according to the methods of AFNOR (1984)
[16].

The Refractive index and Specific gravity were determined according to the methods of the AOAC
(1975) [17].
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2.4.1. Physical Analysis

Refractive Index:
The refractometric value (index) of seed oil was read at 20° C with a digital
refractometer ATAGO DR-A1

Specific Gravity:
The Specific gravity of the sample oil was measured using specific gravity bottle .
Specific gravity was determined at ambient temperature of 20 °C.

2.4.2. Chemical Analysis

Acid value: The Acid value was evaluated by the French norm numbered AFNOR NFT 60-204
(1984)

saponification value: The saponification value was evaluated by the French norm
numbered AFNOR NF T 60-206 (1984)

Iodine value: The Iodine value was evaluated according to the French norm numbered AFNOR
NF T 60-203 (1984)

2.5. Analysis of oil extract

2.5.1. Fatty acid composition.

The oils were converted to methyl esters using a methanolic potassium hydroxide (1 M). The
mixture was refluxed during 30 minutes. 10 ml of distilled water was then added. Then, the
product

GC analyses were performed on a Delsi gaz-chromatography equipped with a flame ionization
detector (FID), and a capillary column (MEGA 10, 25m X 0.32mm x 0.25um). The column
temperature was programmed from 150 to 200 °C at 2 °C/min and both the injector and detector
temperature were set at 250 °C. Helium was the carrier gas.

2.5.2. Fatty acid identification

The fatty acids methyl esters were identified by comparing the retention time of the samples and
appropriate fatty acids methyl esters standards (Fig. 1-3).

2.6. Determination of Sterols content

The total content of sterols was determined using the Liberman-Burchard assay [18, 19]. 1 ml of
diluted sample solutions was mixed with 2 ml of Liberman-Burchard Reagent.. The mixture was
incubated in the dark for 30 min and green color formed is measured at 550 nm using a
spectrophotometer Shimadzu UV-VIS 1700. Cholesterol was used as the standard for the
calibration curve (Fig. 4).

3. Results and discussion

At 20° C all the seed oils examined are Semi solids. The colour of the oils
varies from green yellow to Brown yellow.

The amounts and percentages of total lipids in date palm seeds are presented in Table 1. The lipid
contents of date seeds were found to be between 5.05 and 6.08%. The percentages of lipid content
were highest in Tamdjouhert (6.08%) and lowest in Ghars (5.05%).

The total lipid contents of Deglet-Nour (5.20%). However, this is in agreement with previous
reports [13, 20]. The Although the date seeds cannot be considered as an oil-bearing as in peanut,
olive, sunflower and cotton seeds which possess (30-45% oil content), its oil content was in the
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range of other vegetable materials that are used for their health components or their industrial or

pharmaceutical applications, as in the case of wheat germs (less than 10% fat content) [15].

3.1. Physicochemical properties of seed oil

As for the physical properties, the Refractive index and Specific gravity were studied at room
temperature20°C.

The refractive index of date seeds oil was found to be between 1.4778-1.4792, Specific gravity of
these oils range 0.8836-0.9295 (Table 1).

The physicochemical parameters of the oils are shown in Table 1

Acid value is the number of milligrams of potassium hydroxide necessary to neutralise the free
acids in 1 g of sample. This value can be used for a purity check of oil and may be already started
decomposition reactions [21]. Acid values of oil from date seeds are between (1.35 -1.38 mg
KOH/g).

The acid value was low in the three oils, which indicates that the oils contain a small amount of free
fatty acids, and could explain the decline in the acid value of oil perhaps due to the small exposure
of the seeds to the air during the maturity of the fruits of the dates. The low free fatty acid (FFA)
content of the oil shows that it is edible and could have a long shelf life.

Iodine value is a measure of the unsaturation of fats and oils and is expressed in terms of the
number of gram of iodine absorbed per 100 gram sample [22]. lodine values of oil from date seeds
are between (67.22 and 74.8 g lodine /100g) were highest in seeds oil of Ghars (74.8 g lodine
/100g); the lowest value was in seeds oil of Tamdjouhert (67.22 g lodine /100g)

The relatively high iodine value in the four oils may be indicative of the presence of many
unsaturated bonds and would certainly contain more unsaturated fatty acids and can thus be
classified as drying oils

The iodine values of (67.22 - 74.8 g lodine /100g) indicate that this oil is non-drying, highly
unsaturated oil.

Oils are classified into drying, semi drying and non- drying according to their iodine values. Since
the iodine value of date seed oil is lower than 100 it could only be classified as a non drying oil.

Saponification value is expressed as number of milligrams of potassium hydroxide required to
saponify 1 g of the sample. The saponification value is an indication of the average molecular mass
of fatty acids present in oil [23]. Saponification values of the analysed rapeseed oils are in the range
of 204.84 mg KOH g oil™' and 215.87 mg KOH g oil™' and were highest in seeds oil of
Tamdjouhert variety (215.87 mg KOH/g); the lowest value was in seeds oil of Deglet-Nour (204.84
mg KOH/g).

Because there is an inverse relationship between saponification value and weight of fatty acids in
the oils, it can be assumed that the oils hold fatty acids with 16—18 carbon atoms with a significant
amount of saturated fatty acids in the case of the date seeds oil.

The saponification value was compared to the values for some common oils like palm oil (196-
205mgKOH/g), groundnut oil (188-96mgKOH/g), corn oil (187-196mgKOH/g), coconut oil
(253mgKOH/g) and palm kernel oil (247mgKOH/g) [24]. However, the saponification values are
within the same range of some edible oils.
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Table 1: Physicochemical characteristic of date seeds oils

Parameter Cultivars

DN Gh Tam
Iodine Value (g Iodine /100g) 70.16 74.80 67.22
Saponification Value
(mg KOH /g) 204.84 212.85 215.87
Acid Value (mg KOH/g) 1.35 1.36 1.38
Refractive index ( 20 °C) 1.4778 1.4792 1.4789
Specific gravity (20 °C) 0.8994 0.8836 0.9295
Color greenish yellow Brownish greenish yellow

yellow

Total lipid content (%) 5.20 5.05 6.08
State at Room temperature Semi liquid Semi liquid Semi liquid

3.2. Fatty acid composition

The FAMEs composition of the oils of the species is shown in Table 2.

The most abundant fatty acids of date seed oil were oleic (C;s.1), linoleic (C;g.), palmitic (Cie.0),
myristic (Cj4,0), and lauric (Cjz,0) which together composed about 90-95% of the total fatty acids.
The major fatty acid found in those cultivars was oleic acid (40.66-43.91%), ranging from 42.54%
for Deglet Nour seed oil , 43.91 % for Ghars seed oil, and 40.66% for Tamdjouhert seed oil.
followed by lauric acid (21.03-25.66%), myristic acid (10.28-11.66%), palmitic acid (9.11-10.53%),
linoleic acid (7.05-7.80%), and Stearic acid (3.10-3.63%) . Linolenic acid (0.42-0.51%) and
Arachidic acid (0.38-0.54%) were present in low amounts. These results are in general agreement
with those of [9-11, 13, 20, 25].The fatty acid profiles of the three date seed oils were similar with
only minor differences. The degree of unsaturation of Tamdjouhert, Deglet Nour, and Ghars date
seed of was 47.71%, 50.85%, and 53.27% respectively.

When compared with the commonly consumed vegetable oils, the date seed oil has a relatively
lower degree of unsaturation. Despite this, date seed oil has a good potential for use in human
and/or animal diets.

DN
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Fig. 1: Chromatogram of the fatty acids composition of Deglet Nour seed oil
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Fig. 2: Chromatogram of the fatty acids composition of Ghars seed oil
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Fig. 3: Chromatogram of the fatty acids composition of Tamdjouhert seed oil
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Table 2: Fatty acid composition (%) of date seeds oils
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Fatty acid Relative amount (%)
DN Gh Tm

Capric Cjoy - - 6.26
Lauric Cyp0 25.66 22.17 21.03
Myristic Cya 10.73 10.28 11.66
Myristoleic C4; - 1.14 -
Palmitic Ci¢0 9.11 10.53 9.70
Stearic Cig.o 3.10 3.36 3.63
Oleic Cyg: 42.54 4391 40.66
Linoleic Cig: 7.80 7.80 7.05
Linolenic Cig:3 0.51 0.42 -
Arachidic Cyo 0.54 0.38 -

> SFA 49.15 46.73 52.29
>UFA 50.85 53.27 47.71
U/S 1.034 1.14 0.912

% SFA: sum of Saturated Fatty Acid, £ UFA: sum of unsaturated fatty acids.
U/S: ratio Unsaturated /Saturated fatty acids.

3.3. Sterols content

Levels of phytosterols (ST) in vegetable oils are used for the identification of oils, oil derivatives
and for the determination of the oil quality [26].
Sterol fraction was considered as the major unsaponifiable fraction in many oils. A high level of
sterols were determined in both date seed oils, The Sterol contents of date seed oils were found to
be between 5.41and 7.88mg/g which made up about 5.41 mg/g Tam seed oil, 7.84 mg/g DN seed
oils ,and about 7.88 mg/g Tam seed oil (Table 3). The sterol content was in the range of other
vegetable materials; Corn (23 mg/g), Soybean (9 mg/g), Rapeseed (5 mg/g) and Coconut (0.8 mg/g)
[27]. The Sterol content was higher in the other Tunisian species of date seeds [28].
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Fig. 4.Standard graph of cholesterol

Table 3: Sterol content of date seeds oils

Cultivars Sterol (mg/g)
DN 7.84
Gh 7.884
Tam 5.417

4. Conclusion

Three date palm (Phoenix dactylifera L) seed samples originating from Ouargla region were
analyzed, and the characteristics and constituents of the seed oils were determined, including
physico-chemical properties, specific gravity, refractive index, Saponification value, Acid value, and
Iodine value. Total fatty acid composition was determined by gas liquid chromatography (GLC),
The amount of sterols has been determined by a simple spectrophotometric method.
The study of lipid profiles of date seeds oils may help their industrial application. Thus, waste
products, such as seeds, from date industry, could serve as a source of edible oil.
These results indicate that date seed oil could be used in cosmetics, pharmaceuticals and food
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