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Abstract 

This research aimed to investigates the recycling of date seeds, which is a real practical example 

of the sustainable and integrated use of renewable material resources, providing innovative and 

sustainable solutions that can contribute to reducing environmental waste and maximizing the 

use of available natural resources. Highlighting the role of date seeds in supporting local 

industries as sustainable and safe alternative to cosmetics and pharmaceuticals. It illustrates the 

economical and medicinal value of date seeds waste as a natural source of active compounds. 

Date seeds oil was extracted, and it applications in cosmetics and nutrition were studied along 

with phytochemical screening tests, antioxidant and approximate analysis. Three types of 

extracts were prepared: methanol, aqueous, and oily. The aqueous extract was found to be rich in 

flavonoids (+4), tannins (+3), terpenoids (+3), saponins (+2) and absent of alkaloids (-). The 

approximate analysis showed moisture content (11.70%), ether extract (5.23%), fiber (75.3%), 

protein (8.7%), and ash (37.5%). The radical's percentage inhibition (PI) of DPPH was 

significantly obtained by dose IC50 = 1000 µl. Date seeds  aqueous extract, with IC50 (80%) have 

values of 38.3, 78.9, 90.1, and 95.2 mg/mL, which contribute to its strong DPPH radical 

scavenging activity. Date seed oil was found to contain a high percentage of saturated and 

unsaturated fatty acids, phenolic compounds, and antioxidant properties, which are used in many 

industries, such as cosmetics (skin and hair cream, soap, eyeliner, glycerin, and coarse and 

smooth sandpaper), nutrition, date kernel molasses and raw material for animal feeds. 
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1. Introduction: 
Date seeds are a by-product of pitted dates or for the manufacture of date paste 

[1]. It has a hard, coated, oblong seed with a ventral groove and a small embryo; 

they weigh between 4-5 g which represent 6-20% of the fruit weight, depending 

on maturity, variety, and grade [2]. Date seeds germinated after 74 days [3]. 

Date seeds wastes are used as raw materials for manufacturing household 

equipments, furnitures, and building materials [4]. It also used as an absorbent 

for water containing dyes [5]. The oil has antioxidant properties [6]. Date seeds 

are hard to digest, so it is necessary to treated before feeding them to animals 

[7]. It is preferable to soak date seeds in water for 72 hours to increase their 

nutritional value. [8] Grinding the seeds rise the availability of nutrients by 

breaking and removing the seed coat [9] Its powder beneficial for enhancing 

nutritional value, oxidative stress, anti-inflammatory activity, mental health, and 

athletic performance [10]. Date seeds are rich in antioxidants (580–929 mL 

Trolox equivalents/g date seeds and phenolic compounds (21.0–62.0 mg gallic 

acid equivalents (GAE)/100 g date seeds [11-12]. Date seeds are still regarded as 

a by-product and typically utilized as animal feed, despite their high fibers 

content. Dairy cows were the first to be fed by date seeds in animal feed [13]. As 

well as in fisheries nutrition [14] Goats [15] Broilers [16]. It was shown that the 

use of date seeds in animal feeds improved the growth and raised the levels of 

testosterone [17] and estrogens [18]. 

 

 

Material and Methods 

2. Materials plant 

Date pits were obtained from local roasters and herbal markets in Sharurah, 

cleaned of impurities, washed with water, dried in the shade, and then oven-

roasted at 150°C. 

 

2.1. Palm Plant Classification 

Date palms are classified as Phoenix dactylifera (Viridiplantae), belonging to the 

Arecaceae family, which include only one genus and one species in Saudi Arabia 

[19]. 

 

2.2. Preparation of oil and methanol extracts from date pits  : 

The course (500 g) of fully crushed date pits was weighed, repackaged, and 

extracted by using methanol and petroleum ether (1:2) in a Soxhlet Grant 

Instruments Ltd. The methanol and oil extracts were filtered and evaporated 

under reduced pressure using a rota-vap. The extracts were weighed, recorded, 

and then refrigerated until ready for use. For the aqueous extract, 100 g of the 

sample is soaked in 500 ml of hot distilled water for 4 hours, then filtered using 

filter paper (No. 4). Then extracts kept in the refrigerator for 48 hours, then 

placed in an oven at 350°C until completely dry. The remainder is weighed and 

the extract percentage is determined according to the equation below [20]. 
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Yelid (%) =
weight of sample before extraction 

weight of sample after extraction 
X100 

 

2.3. Chemical Test : 

2.3.1. Fehling's A+B Reagent Test : 

Fehling's solution (Rochelle salt) consists of a blue aqueous solution of copper 

(II) sulfate (A) and a colorless solution of aqueous sodium and potassium tartrate 

(B). 

 

2.3.1.1. Procedure: 

Add 1 ml of the aqueous extract in a glass test tube with 1 ml of Fehling's 

solution (A+B). Shake it lightly to mix the mixture, then place it in a water bath 

for 3-4 minutes . 

 

2.3.2. Extraction of Polysaccharides and Hemicellulose from Date Seeds 

Polysaccharides (DSP) and hemicellulose (DSH) extraction has been separated 

according to methods [21-22]. As shown in fig (1). 

30g of seed powder was de-oiling using 90% methanol and kept for 24 hours. 

Dilution of 10 times was performed on the defatted date seed powder, followed 

by incubation at 100°C in a thermostatic water bath for 120 min and filtration. 

The DSP and DSH fractions were recovered by supernatant and residue 

respectively. In order to precipitate the DSP, the supernatant was first 

concentrated ten times using a rotary evaporator under vacuum at 50°C. Four 

volumes of 90% ethanol were then added, and the mixture was then incubated 

for 24 hours at 4°C Centrifugation was done for 15 minutes at 5000 rpm to 

separate the precipitated DSP from the supernatant. The precipitate (DSP) was 

then re-suspended in deionized water, and the supernatant was disposed off.  

Minerals and low molecular weight molecules (cut off = 1 kDa) were discarded 

during washing from the extract. Drying step and freezing. Powdered DSP was 

obtained following a freeze. The remainder is weighed, and the recovery yield 

(% (w/w) is calculated according to equation below: 

 

𝐃𝐒𝐏 𝐫𝐞𝐜𝐨𝐯𝐞𝐫𝐲 𝐲𝐢𝐞𝐥𝐝 (%)  =
Lyophilized DSP weight (g)

Date seed powder weight (g)
X100 
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Fig 1: Diagram of extraction of polysaccharides and hemicellulose from 

date seeds 

 

2.3.3. Copper acetate test : 

Add 2 ml of vegetable oil in test tube as control and 2 ml of date pits oil in the 

other tube. Then, add 3 ml of petroleum ether and shake, followed by 3 ml of 

copper acetate in both tubes. All layers will appear blue, indicating the presence 

of saturated and unsaturated fatty acids. In the control tube, two layers were 

separated; the upper layer, with a blue color, indicates a negative result [23].  

 

2.4. Phytochemical Screening Test 

2.4.1. Tannin: 

1  g of date seed powder was dissolved in 10 ml of hot saline and divided into 

two test tubes. 2-3 drops of ferric chloride were added to the first tube, followed 

by 2-3 drops of Siegelman's gelatin salts indicator to the second tube. When a 

blue-black color appeared in the test tube this indicate the presence of tannin  

[24]. 
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2.4.2. Terpenoids test:  
1 g of date seed powder was dissolved in 10 ml of chloroform, and then 10 ml of 

acetic anhydride and 3 drops of sulfuric acid were added to a test tube. At the 

point of contact between the two liquids, a gradient of green, red, and blue colors 

appeared, indicating the presence of terpenoids [25]. 

 

2.4.3. Flavonoids: test 

1 g of date seed powder was dissolved in 30 ml of 80% ethanol, then filtered and 

1 ml of potassium hydroxide solution was added to a test tube. The appearance 

of a dark yellow color indicates the presence of flavonoid compounds 

(flavonoids, flavonols, and flavonones) [26]. 

 

2.4.4. Saponin test : 

Add 3 ml of the aqueous extract to a test tube, then add 10 ml of distilled water, 

and shake the tube vigorously for approximately 30 seconds. A foam will appear 

and lasts for at least 15 minutes, this indicate presence of saponins [25-26]. 

 

2.4.5. Alkaloid test : 

Add 5 ml of the aqueous extract to a test tube, then add 1 ml of diluted picric 

acid. A yellow precipitate is observed, indicating the presence of alkaloids [25]. 

 

2.5. Approximate Analysis: 

2.5.1. Moisture content determination : 

Moisture is determined according to method [27]. The sample is dried in an 

electric oven at 100-150°C for 18 hours 

 

2.5.1.1. Procedure: 

➢ Weigh the crucible (WC). 

➢ Weigh 2 grams of sample (WS) 

➢ Record the weight of the crucible and sample . 

➢ Place the sample in an oven at 150°C for 18 hours. 

➢  

𝐌𝐨𝐢𝐬𝐭𝐮𝐫𝐞 (%) =
 (WC + WS)b − (WC + WS) a

WS
× 100 

 

2.5.2. Ash content determination:  

The percentage of raw ash present in the sample after combustion in a furnace at 

550-600°C for 3 hours.  is determined according to method [28]. 

 

2.5.2.1. Procedure: 

➢ Weigh the empty crucible (WC) . 

➢ Weigh 2 g of the sample (W S) 

➢ Place the crucible and its contents in an oven for 3 hours at 550-600°C. 

➢ Allow the crucible to cool at room temperature . 

➢ Record the crucible weight and ash content. 
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Ash(%) =
Weight of the crucible and ash −  WC

Weight of the sample
× 100 

 

2.5.3. Estimating the percentage of crude fat . 

Estimating the percentage of crude fat was done according to method [27-28], 

where the percentage of fat from the sample powder is determined by extraction 

using petroleum ether at a ratio of (1:1). 

 

2.5.3.1. Procedure: 

➢ Weigh an empty beaker (W1). 

➢ Place a piece of cotton in the bottom of the extraction thimble. 

➢ Weigh 2 g of sample and place it in the extraction apparatus (W2). 

➢ Add 100 ml of petroleum ether into a 150 ml round bottom beaker. 

➢ Assemble the extraction unit over an electric heating mantle. 

➢ Heat the solvent in the beaker to boiling point. Then, adjust the heat source to 

80-90°C, allowing the solvent to drip from the condenser into the sample 

chamber. 

➢ The extraction continues for 6 hours. 

➢ The extraction unit is removed from the heat source and the beaker is placed on 

top of it until the remaining solvent has completely evaporated (S). 

➢ The beaker is left to cool, then its contents are weighed. 

➢  

𝐅𝐚𝐭 (%) =
 (w2 –  w1)

S
× 100 

100 

 

2.6. Anti-oxidant activity of date seeds 

 DPPH free radical scavenging assay was used to assess the antioxidant activity 

of the examined extracts [29]. Radical scavenging action of (2,2-diphenyl-l-

picrylhydrazyl -DPPH).The  radical methanol solution (0.004% w/v) was made 

and kept in the dark at 10°C. 500µl of each extracted solution and 500µl of 

DPPH solution were combined in the testing tube. Instantaneous absorbance 

measurements were taken using an Agilent Cary-100 UV-visible 

spectrophotometer (Germany). Data was continually captured at one-minute 

intervals to determine the decline in absorbance at 515 nm intervals for 16 

minutes, or until the absorbance stabilized. Measurements of absorbance were 

made to ascorbic acid as a concern molecule (control). The following formula 

[30] was used to determine the DPPH radical's percentage inhibition (PI): 

 

PI =
(AC − AT)

AC
𝑥100 

 

Where AC= Absorbance of the control at t = 0 min and AT= absorbance of the 

sample + DPPH at t = 16 min. The IC50 value of each antioxidant assay was 

calculated and expressed as μl/mL 
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2.7. Preparing cosmetics from date seeds oil 

2.7. 1. Soap Preparation. 

➢ Soap is prepared according to method [31]. 

➢ Weigh 6 ml of oil in a beaker, then add 50 ml of 80% ethanol to dissolve the oil. 

➢ 30 ml of sodium hydroxide solution NaOH. 

➢ Heat the mixture in a water bath to 80-85°C without boiling. Stir for 20 minutes, 

then test for complete saponification. 

➢ Prepare a solution consisting of 40 g of sodium chloride dissolved in 200 ml of 

water. Place it in an ice bath and divide it in half. 

➢ After complete saponification, allow the soap to dry and note the resulting 

weight. 

➢  

2.7.2. Transesterification process for glycerol production:  

Add 10 ml of date seed oil in a round-bottom flask, then weigh and thoroughly 

dissolve in 20 ml of ethanol with 1 g of the catalyst (date pits) for 3 hours at 

80°C. Then, the solution was placed in a separating funnel, and the product was 

left for 24 hours for the separation process [32], as shown in fig (2). 

 

 

Fig 2: diagram of Trans-esterification process for glycerol production 

 

2.7.3. Cream manufacturing 

Add 1 g of polyethylene glycol to 10 ml of date seed oil and put the mixture in a 

water bath at 70°C to form  

 a brown cream with a soft texture. Polyethylene glycol,which is characterized 

by being non-toxic, colorless, inert, odorless, non-volatile, and viscous at normal 

room temperature [33]. 

 

2.7.4. Raw material for animal nutrition 

Common preparation methods included grinding, soaking, and chemical or 

biological treatment. 
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➢ Grinding: Breaks hard shell, used crushing and hummer mill to assess nutrients. 

➢ Soaking : 72 hrs softens seeds, aids digestibility, minimal impact on intake. 

➢ Chemical treatment (NaOH): Improves fiber digestibility effectively.   

➢ Biological treatment it can be incorporated in to feed mixtures to improve their 

stability and shelf life, also improved feed preservation and reduced spoilage 

[34].  

 

3. Result and Discussion  
Date seeds are shown in fig (3&4). Its oil is characterized by a moderate 

viscosity ratio, a white color, and a liquid state at room temperature [35]. 

 

 

Fig 3: Date seeds 

 

Fig 4: Date seed powder (1) Extraction device (2) Oil extract (3). 

3.1. PH test 

Refer to figure (5), shows that the pH of date seed oil is ≥ 7. 

 
Fig 5: pH ≥ 7 
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3.2. Protein Test : 

  Figure (6) shows the Biuret test in date seed oil. A dark blue color appearing in 

test tube (B) indicates the presence of protein. 

 

test  s’biuret: 6 Fig 

 

3.3. Copper acetate test: 

Refer to figure (7). In test tube no (B) all layers are colored into a dark blue, 

indicating the presence of saturated and unsaturated fatty acids, when compared 

to the base or control tube no. (A), we notice the formation of a blue layer on the 

surface. 

 

Fig 7: Copper acetate test 

 

3.4. Fehling's A+B Test 

Figure (8) appearance of a reddish-brown color when performing the Fehling's 

test with aqueous extract of date seeds which indicating the presence of sugars 

(mono-di-polysaccharides). 
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. 

Fig 8: Fehling test  

 

 3.5. Phytochemical Screening Test 

Appearance of a blue-black color in the test tube, indicating the presence of 

tannin (+3), while in Figure (2), the yellow color indicates the presence of 

flavonoid compounds (+4). Figure (3) shows the formation of foam that lasted 

for at least 15 minutes, indicating the presence of saponin (+2). As for figure (4), 

a blue-green color appears at the bottom of the tube, indicating the presence of 

terpenoids (+3). We note in figure (5) that the yellow precipitate does not form, 

indicating the absence of alkaloids (-), as table (1) & figure (9). 

 

Table no (1): Phytochemical Screening Test   

Key: (+) Positive result, (-) Not Present 

 

Alkaloid

s 

 

Terpenoid

s 

Saponin Flavonoid Tannin 

 

Test 

- + ++ 

 

 +++ +++  +++ 

 

 

Methanoli

c extracts NP blue-green 

color 

 

formation 

of foam 

that lasted 

for at least 

15 minutes 

Yellow 

colour 

a blue-

black 

color 
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3.6. Proximate analysis of date seeds extract and animal nutrition  

Date seeds can be used as a component of animal feeds, but require processing 

to improve digestibility and nutrient availability for livestock. Table (2) display 

various date pits compounds of valuable source such as: moisture content 

(11.70), ash (37.5), ether extract (5.23), fiber (75.3) and protein (8.7 g/100 g)) 

respectively, having a potent antioxidant activity due to their composition with 

flavonoids and other components.  

 

Table no (2): Approximate analysis 

Protein 

(%) 

Fiber (%) 

 

Ether 

extract (%) 

Ash 

(%) 

Moisture 

(%) 

Test 

8.7 75.3 5.23 37.5 11.70 Petroleum 

ether extract 

 

3.7. Anti-Oxidant activity 

DPPH radical scavenging activity of date pits indicate in table no (3). The 

radical's percentage inhibition (PI) of DPPH was significantly obtained by dose 

sample with IC50 = µl/ 1000 µl. date aqueous extract, with IC50 (80%) values of 

38.3, 78.9, 90.1 and 95.2 mg/mL, which contribute to its strong DPPH radical 

scavenging activity compared to the control (Ascorbic acid). 

 

Table (3): DPPH scavenging activity of date seeds extracts.  

 

 

Sample 

Doses 

DPPH scavenging activity (%) / Sample conc (µl/ mL)  

50IC 12.5 25 50 100 200 

Aqueous 

extract 

ND 38.3 78.9 90.1 95.2 80.3 

Ascorbic acid 18.77 57.3 91.28 100 100 20.6 

a,  Ascorbic acid was used as standard Anti-oxidant agent at 100 µg/mL,   
bND: not determined 

 

 

3.8. XRD analysis 

Mineral salts (Na, Mg, P, K and Ca) have been measured in heat treated date 

seeds at 800oC as fig (10). It was demonstrated that it had elevated calcium 

levels 71.02% and moderate level of sodium 32.39%, magnesium 26.04 %, 

potassium 1.47% and phosphor 0.32% [36]. 
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Fig 10: Measurement of mineral date pit 

 

3.9. Preparing cosmetics from date seeds extract 

The cosmetics industry in Saudi Arabia has undergone a major transformation in 

terms of regulatory aspects and quality control measures. The implementation of 

the 2020 regulations has reshaped the Saudi cosmetics market, bringing it closer 

to international standards while addressing local challenges. Figure (11) shows 

the characteristics of the produced soap, is thick lather with smooth texture. 

 

 

Fig 11: Preparation of solid soap and the appearance of dense foam 

 

Figure (12) Glycerol production: when using heat-treated date seeds catalyst at 

900 °C, two layers were formed, the lower layer is glycerol, which is 

characterized by white color and heavy consistency. 
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Fig 12: Glycerol production 

 

Figure (13) shows the black powder of kohl, which has formed small, smooth 

black crystals through the process of sublimation, which consider being a good 

method for purifying compounds. 

Fig 13: Eye liner (Kohl) manufacturing: 

Figure (14) shows kinds of sandpaper (A) which has a rough texture due to its 

inclusion of date pits, whereas smooth sandpaper (B) has sweet-smelling, soft-

textured. 

 

Fig 14: Coarse (A) & smooth (B) sandpaper 
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Figure (15) display the formation of a light brown cream with a smooth texture 

and a heavy consistency.

 
Fig 15: A light brown cream process. 

Figure (16) show the process of date seeds as animal feeds, after date seeds are 

ground, soaked, and chemically treated with sodium hydroxide, they are baked 

in the form of spherical granules, then left for a week to dry. Final products are 

free of fungi and rich in fiber and sugar. It is presented to animals as food feed . 

 

Fig 16: Animal feeds process 

 

Diagram (1) shows the process of conversion of polysaccharides, which are 

placed in low heat with continuous stirring, it turns into date kernel molasses 

with a dark brown color and thick texture. 

 

Conclusion 

It has been proved that date seed extracts can be used as an important resource in 

traditional medicine and cosmetics, instead of being discarded as agricultural 

wastes. The importance of date seed extracts is due to their physical and 

chemical properties, in addition to the various natural products they contain, 

such as mono terpenoids, aromatic volatile oils, flavonoids, and saturated and 
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unsaturated fatty acids. The antioxidants in it play an important role in protecting 

skin cells and improving skin elasticity and minimize the appearance of wrinkles 

.The oil has been used in many fields, including cosmetics, perfumes, food, and 

medicine. We hope to conduct further research into date pits and their extracts 

for nanotechnology applications in the future. 

 

Acknowledgement: 

The research team extends its gratitude to the Deanship of Graduate Studies and 

Scientific Research at Najran University for supporting the research project 

through the Scientists Program, with the project code (NU/FSP/SERC/13/144-

2). 

 

References: 

[1] A. Sulaiman; L. Heather; Colleran, Salam A. Ibrahim(2020): Nutritional 

Value of Date Fruits and Potential Use in Nutritional Bars for Athletes, J. Food 

and Nutrition Sciences, Vol.11 No.6, June 16, 2020. 

DOI: 10.4236/ojbm.2019.73079. 

[2] M.  A.AbdulAziz; Mohamed; R.P. Malabika.(2020): Identification and 

Characterization of Bacterial Community Associated with the Chewed Feeding 

Waste of Red Palm Weevil in Infested Date Palm Trees. J. Advances in 

Bioscience and Biotechnology Vol.11 No.3, March 30, 2020 

DOI: 10.4236/abb.2020.113007 

[3] F. Banat; S. Al-Asheha; L. Al-Makhadmeha.)2003): Evaluation of the use 

of raw and activated date pits as potential adsorbents for dye containing waters. 

Process Biochemistry, 39 (2): 193-202. 

[4] D. Genin; A. Kadri. A ; T. Khorchani; K. Sakkal; F. Belgacem; M. 

Hamadi. (2004) : Valorisation of date-palm by-products (DPBP) for livestock 

feeding in Southern Tunisia. I-Potentialities and traditional utilisation. 

CIHEAM-IAMZ,: 227-232. 

[5] B. Göhl.(2022): Growth Performance of Butcher’s Pigs Fed on Diets Made 

from the Ruminal Contents of Bovine Animals Open Journal of Animal 

Sciences,(2022) Vol.12 No.3, July 5. 

[6] M. Dina. Trabzuni; S. Saif Eldien; B. Ahmed Hamza; M. Abu-

Tarboush.(2014):Chemical Composition, Minerals and Antioxidants of the 

Heart of Date Palm from Three Saudi Cultivars. J.Food and Nutrition Sciences 

Vol.5 No.14, August 15, 2014. DOI: 10.4236/fns.2014.514150. 

[7] Venkatachalam & Sengottian. (2016). Study on Roasted Date Seed Non 

Caffeinated Coffee Powder as a Promising Alternative Asian Journal of Research 

in Social Sciences and Humanities,. Vol. 6, No.6, pp. 1387-1394. DOI: 

10.5958/2249-7315.2016.00292.6 

[8] H. El-Mously. (2001):The industrial use of the date palm residues: an 

eloquent example of sustainable development. 2nd Inter. Conf. on Date Palms. 

March 25-27, (2001), Al-Ain, United Arab Emirates Univ., pp. 866-886. 

 [9]A. Zaid; E. J.Arias-Jimenez. (2002): Date palm cultivation. FAO Plant 

production and protection paper; Arias- Jimenez, E. J., 156, Rev. 1. FAO, Rome. 

http://www.fao.org/DOCREP/006/Y4360E/y4360e00.htm#Contents 



2025 50(8 )

96

 

[10]  J. Ahn; I. U. Grün; & L. N. Fernando. (2002): Antioxidant properties of 

natural plant extracts containing polyphenolic compounds in cooked ground 

beef. J food science, 67, 1364 (2002). 

[11] M. Al-Farsi; C. Alasalvar; M. Al-Abid; K. Al-Shoaily,; M. Al-Amry,; F. 

Al-Rawahy, (2007).Compositional and functional characteristics of dates, 

syrups, and their by-products. Food Chem. 2007, 104, 943–947. [CrossRef]. 

[12] S. Suresh,; N. Guizani,; M. Al-Ruzeiki,; A. Al-Hadhrami,; H. Al-

Dohani,; L. Al-Kindi,; M. S. Rahman. (2013).Thermal characteristics, 

chemical composition and polyphenol contents of date-pits powder. J. Food Eng. 

2013, 119, 668–679. [CrossRef] 

[13]K.T. Ali,; N.C.Fine,; M. Faraj,; N. H. Sarsam. (1956).The use of date 

products in the ration of the lactating dairy cow and the water buffalo. Indian J. 

Vet. Sci. Anim. Husb. 1956, 26, 193–201. 

[14] O.M. Yousif,; M.F.Osman,; G.A. Alhadrami (1996). Evaluation of dates 

and date pits as dietary ingredients in tilapia (Oreochromis aureus) diets 

differing in protein sources. Bioresour. Technol. 1996, 57, 81–85. [CrossRef]. 

[15] S.B. AL-Suwaiegh(2016). Effect of feeding date pits on milk production, 

composition and blood parameters of lactating ardi goats. Asian-Australas. J. 

Anim. Sci. 2016, 29, 509–515. [CrossRef] [PubMed]. 

[16] Y. Al-Yousef,; R.L. Belyea,; J.M. Vandepopuliere (1986). Sodium 

Hydroxide Treatment of Date Pits; King Faisal University: Al-Hassa, Saudi 

Arabia, 1986; Volume 2, pp. 103–104. 

[17] B.H.  Ali,; A.K. Bashir,; G. Alhadrami (1999). Reproductive hormonal 

status of rats treated with date pits. Food Chem. 1999, 66, 437–441. [CrossRef]. 

[18] E.A. Elgasim,; Y. A. Alyousef;  A.M. Humeid (1995). Possible hormonal 

activity of date pits and lesh fed to meat animals. Food Chem. 1995, 52, 149–

152. [CrossRef] 

 [19] S. Devshony; E. Eteshola & A. Shani. (1992):Characteristics and some 

potential applications of date palm (Phoenix dactylifera L.) seeds and seed oil. J. 

Am. Oil Chem. Soc569-595 (1992). 

[20] Oumarou Zango, Hervé Rey, Yacoubou Bakasso, René Lecoustre, 

Frédérique Aberlenc, Jean-Christophe Pintaud.(2016): Local Practices and 

Knowledge Associated with Date Palm Cultivation in Southeastern Niger 

Agricultural Sciences Vol.7 No.9, September 14, 

2016.DOI: 10.4236/as.2016.79056 

[21] Y. Yao,; J.Z. Wei,; J.Wang,; J.P. Zhang,; J.H.Liu,; W.H. Feng (2005). 

Extraction of Mytilus coruscus polysaccharides and study on their 

immunoactivities. Acad. J. Second Mil. Med. Univ. 2005, 26, 896–899.  

[22]F.Peng,; P. Peng,; F. Xu,; R.C. Sun(2012).Fractional purification and 

bioconversion of hemicelluloses. Biotechnol. Adv. 2012, 30, 879–903. 

[CrossRef] 

[23] M. H. Whaibi & M.O. Basalah.(1986): Fatty acids in seeds of four 

cultivars of date palm tree. J. Coll. Sci., 17, 27 (1986). 

 



2025 50(8 )

97

[24] D.S. Petterson; D.J. Harris; C.J. Rayner; A.B. Blakeney; and M. Choct 

(1999). Methods for the analysis of premium livestock grains. Australian Journal 

ofAgriculturaL Research, (50): 775-787. 

[25] A. Sofowara.(1993). Medicinal plants and Traditional medicine in Africa. 

Spectrum Books Ltd, I badan, Nigeria:289 pp. Chichester John, Willey & Sons 

New York 256. 

[26] M. E, Wall;, C. R, Eddy;, M. L., McClenna; & M. E. Klump 

(1952).Detection and estimation of steroid and sapogenins in plant tissue. 

J.Analytical Chemistry  24:1337-1342. 

[27]B. Harbone. (1984). Phytochemical methods. 2nd. New York, Champan 

Hall, 4, 4-7. 

[28] V. Midkiff, (1984). A century of analytical excellence. The history of feed 

analysis, as chronicled in the development of AOAC official 68- 68-methods, 

1884-1984. Journal of the Association of Official Analytical Chemists, (67): 

851-860. 

[29] Sakat S, Juvekar AR, Gambhire MN (2010) In vitro antioxidant and anti 

infammatory activity of methanol extract of Oxalis corniculata Linn. Int J 

Journal of Pharmaceutical AnalysisVolume 12, Issue 2, April 2022, Pages 350-

354. 

[30] Yen GC and Duh PD (1994). Scavenging effect of methanolic extracts of 

peanut hulls on free-radical and active-oxygen species. J. Agric. Food Chem., 

42(3): 629-632. 

[31] A.A. Raiedhah,; M.M. Esraa,; A.R. Moustafa (2023).Biodiesel 

production from date seed oil using hydroxyapatite-derived catalyst from waste 

camel bone’ Heliyon 9 (2023) e15606. journal homepage: 

www.cell.com/heliyon. 

[32] MOHADESI, MAJID, (2020). Study of the transesterification of waste 

cooking oil for the production of biodiesel in a microreactor pilot: The effect of 

acetone as the co-solvent. J.  Fuel, 2020, 273: 117736. 

[33] S. Devshony, E. Eteshola & A. Shani.(1992): Characteristics and some 

potential applications of date palm (Phoenix dactylifera L  seeds and seed oil. J. 

Am. Oil Chem. Soc., 69- 595. 

[34] T. Yosef, N. Demise,T. Tadesse and T. (2022).Daniel Study on the Animal 

Feed Ingredients and Livestock Product Supply, Price and Market-Related 

Constraints in Ethiopia. International Journal of Agricultural Research. ISSN 

1816-4897.DOI: 10.3923/ijar.2022.102.115. 

[35] Esraa M. Musa .(2024). Physio-Chemical Properties and Anti-Microbial 

Activities of Date Seed Oil’s in Saudi Arabia.  J. Chem.Soc.Pak., Vol. 46, No. 

04,2024. Doi.org/10.52568/001504/JCSP/46.04.2024. 

[36] A.A. Raiedhah,; M.M. Esraa,; A.R. Moustafa ( 2024).  Biodiesel 

Synthesis from Date Seed Oil Using Camel Dung as a Novel Green Catalyst: An 

Experimental Investigation. J. Catalysts 2024, 14, 643. 
https://doi.org/10.3390/catal14090643 

 
 




