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ABSTRACT: This study was aimed to estimate the nutritional value of khalas date seed powder 

and pita bread, prepared by replacing 5, 10, 15 and 20% of wheat flour by khalas date seed powder. 

Results indicated that the content of carbohydrate (%), protein (%), crude fibre (%), crude oil (%), ash 

(%), of khalas date seeds were 64.3, 4.69, 17.12, 4.62, and 1.09%, respectively. The total phenolic 

content (TPC), total flavonoids and radical scavenging activity (%RSA) were 430.43±1.2 mg 

GAE/100 g, 346. 13 mg RE/100 g and 79.12±1.9%, respectively. The seed oils contained 51.42% 

saturated fatty acids and 48.58% unsaturated fatty acids. Fiber content of whole wheat pita bread was 

higher compared to regular pita bread. It remained lower in 5% date seed powder bread, was quite 

similar in 10% date seed powder bread, and increased to 9.08% in 20% date seed powder bread 

compared to whole wheat pita bread. The total phenols, total flavonoids and radical scavenging 

activity content of pita bread fortified with date seeds increased as the amount of date seeds increased. 

The pita bread with20% date seeds had the highest percent for each of total phenols, total flavonoids 

and radical scavenging activity which valued 187.11 mg/100g, 235.45 mg RE/100 g and 43.38%, 

respectively. While control regular pita contained 72.31 mg/100g, 41.42 mg RE/100 g and 3.53%, 

respectively. Pita bread supplemented with 15% date seeds, showed high score in overall acceptability 

when compared to control pita bread and other various concentrations of pits. Generally, changes in 

dough properties were greater using different concentrations of date seeds with differences for overall 

acceptability and had high acceptability compared to control pita bread. 

Key words: Date seeds powder, pita bread
, 
sensory quality, radical scavenging activity. 

INTRODUCTION 

In the context of the alarming worldwide 
public health problems, including increasing 
prevalence of nutrition-related diseases (Malik 

and Razig, 2008), functional ingredients/foods 
are emerging as a new mode of thinking about 
their relationship between food and health in 
daily life. Hence, the attempts to develop 
functional foods with elevated nutritional 
quality, capable of preventing nutrition-related 
diseases, are becoming a major focusing the 
human nutrition area (Magrone et al., 2013). 
Saudi Arabia is one of the most important 
countries and is considered to be the genetic 
center for the origin of date palm. Historically 
this tree has been crucial for the survival of 

nomadic tribes in Saudi Arabia (Hoop, 2003). 
Saudi Arabia is considered to be one of the 
major dates producing and exporting countries 
(Al-Showiman and Baosman, 1992). There are 
more than 400 cultivars of fruiting date palm of 
economi value (Date-Palm Symposium, 1982; 

Fayadh and Al-Showiman, 1990). Date palm 
fruit is considered a popular and widely 
consumed food in the Middle East and North 
Africa regions (Ghnimi et al., 2015). Date fruit 
is composed of a fleshy pericarp (85-90%) and a 
seed (also named kernel) (10-15%) (Hussein et 

al., 1998). Date seed do not have a smell or odor 
and has a slightly bitter taste bland. In general, it 
has a light and dark brown. Today, a various 
studies regarding date seed have been published 
in order to determine the functional properties of 
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date seed is used for food and non-food items 
such as thermal properties (Rahman et al., 

2007), treatment and diet (Hussein et al., 1998) 
(Aldhaheri et al., 2004), the composition of 
macro and micronutrients (Habib and Ibrahim, 

2009), the composition of phenolic acids (Al-

Farsi and Lee, 2008), as an ingredient of bread 
(Almana and Mahmoud, 1994), and protein 
solubility (Hamada et al., 2002). Date seed are 
highly recommended for use in foods and 
dietary supplements. Because, it is a very good 
source of dietary fibers (Al-Farsi and Lee, 

2008). Total mineral content found in single 
seed is comparable to the mineral content of 
barley. The minerals contained in date seed 
include sodium, potassium, calcium, iron, copper, 
magnesium, manganese, zinc, phosphorus, lead, 
cadmium. This suggests that date seeds are a 
good source of minerals, and also can be used to 
replace barley in food products (Ali-Mohamed 

and Khamis, 2004). The amount of dietary fiber 
found in date seed valued about 58% of which 
53% .soluble dietary fibers as hemicellulose, 
cellulose and lignin (Aldhaheri et al., 2004; Al-

Farsi and Lee, 2008). In comparison, the higher 
dietary fiber was detected in other studies 
conducted in three different varieties of date 
seed, the number of fibers between 65 to 69 
percentage. This shows the high content of 
lignin and resistant starch (Hamada et al., 

2002). On the other hand, protein is also found 
in date seed with a sizeable amount. Albumin, 
globulin, prolamin and glutelin are soluble 
protein which found in seeds of the current date 
(Habib et al., 2014) revealed a total amount of 
polyphenols of 50.2 mg/g, with the primary 
compounds being epicatechin and catechin, 
whose antioxidant properties are well 
established (Fraga and Oteiza, 2011). Phenolic 
acids contained in date seed are the gallic acid, 
acid protocatechuic acid p-hydroxybenzoic acid 
vanilla, caffeic acid, p-coumaric acid, ferulic 
acid, acid m-coumaric and o-coumaric acid (Al-

Farsi and Lee, 2008). Based on boundries, 
Satuhu (2010), indicated that the highest 
antioxidant content is in that seed, included 
phenolic. The date kernel is typically thrown away 
or used as feed for animals (Al-Farsi and Lee, 

2008) representing a great loss of its functional 
ingredients (Almana and Mahmoud, 1994) 
such as antioxidants, polyphenols and dietary 
fibers (Habib et al., 2014; Srisena et al., 2017) 
which have several functional activities 

including prebiotic and antioxidant activities. 
So, there is growing attention for uncovering the 
nutritional role and functional capacity of date 
seed. Although date seed is still limited for 
developing value added products, several 
products fortified with date seeds such as bread 
(Almana and Mahmoud, 1994), yoghurt 
(Tammam et al., 2013; El-Kholy, 2018), were 
investigated. Furthermore, coffee-like beverages 
based on roasted date powder preparations are 
commercialized in Saudi Arabia and The United 
Arab of Emirates (Ghnimi et al., 2017). In view 
of the above, date seed being an inexpensive 
rich source of dietary fibers could be exploited 
as prebiotic (Al-Thubiani and Khan, 2017) 
which can interact with the intestinal microflora 
especially probiotic bacteria. The date fruit 
seeds are also listed in folk remedies for the 
management of diabetes, liver diseases and 
gastrointestinal disorders in traditional Egyptian 
medicine (Duke, 1992). It has been reported that 
the extracts of date seeds ameliorate gastric 
ulceration in rats (Al- Qarawi et al., 2005) and 
possess an anti- inflammatory activity in the rat 
adjuvant arthritis model (Doha and Al-Okbi, 

2004). Salah and Al-Maiman (2005) have 
reported that feeding the defatted date seed flour 
to rats reduced the plasma triglycerides, total 
cholesterol and low- density lipoprotein 

Since pita bread is the major staple food in 

Saudi Arabia and the region and identified as the 

major contributor to daily amino acids (AA) 

intake, the addition of date seed powder to the 

recipe of pita bread might enable the development 

of a new functional bread, containing relatively 

higher amounts of fiber and antiox-idants in 

comparison to the regular pita bread and whole 

wheat pita bread. The aim of this study was to 

characterize the chemical properties of date seed 

powder as well as determination chemical 

properties and sensory evaluation of pita bread 

containing different levels of date seed powder 

Materials 

Date palm seeds of the Koalas variety were 

used in this study. 4 kg samples were collected 

randomly from tamer (fully ripe dates) batches 

at the end of the season, with no preference to 

size, color, appearance or firmness. Bread-making 

ingredients such as wheat flour (extracting rate 

72%, instant yeast, sugar and salt, etc.), and oil 

were purchased from local market at Najran. 
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Methods 

Date palm seeds of the Khalsa variety, was 

washed and dried in an oven at 30°C for 48 

hours. Pits were crushed using pestle and mortar 

followed by high speed laboratory blender and 

then sieved to obtain finely divided powder. 

Seeds powder was stored under refrigeration 

until processing and analyses. 

Preparation of Date Seed Powder and 

Fortified Pita Bread (DSPB) 

The formula of pita breads are shown in 

Table 1 including the dough contained flour 

(100 parts) 1500g, sugar (2.4 parts) 36 g, salt (1 

part) 15 g, yeast (0.8 parts) 12g and 

distilled/deionized water (50 parts) 750 ml. Date 

seed powder replaced a part of the flour. Different 

replacement levels were considered, according to 

the amount of fibers found in whole wheat bread 

(around 7.4%, according to the USDA National 

Nutrient Database for Standard Reference, 

2012) and to not exceed the current 

recommendations of 25 g/day for adult woman 

and 38 g/day for adult man: 5, 10, 15 and 20% 

date seed powder. The regular pita bread and the 

whole wheat pita bread were used as controls. 

The ingredients were mixed in a dough mixer at 

low speed to obtain smooth continuous dough. 

Dough was fermented at 40°C for 25 min. The 

dough was then divided into small balls (75 ± 3 

g) and proofed at 40°C for 25 min. The balls 

were flattened into sheets 1.7 mm thick, proofed 

again at 40°C for 15 min and baked at 500°C for 

1 min. The bread loaves were cooled to room 

temperature, placed in polyethylene bags and 

stored at −20°C until used. 

Bread Crushing 

Each sample of bread was first crushed in a 

mixer (20 min) till they formed fine bread 

crumbs and was transferred into new packs with 

labels. 

Chemical Composition 

Moisture, crude protein, crude fat, crude 

fiber and carbohydrate (by difference) of khalas 

date seeds powder (KDSP) and pita bread 

formulas were done according to (AOAC, 

2000). Total phenols were estimated by the 

Folin-Ciocalteu method reported by Elfalleh et 

al. (2009). DPPH scavenging activity was 

determined using a modified method of Ohnishi 

et al. (1994). The free radical scavenging activity 

of food extracts were tested, indicated as 

bleaching of the stable 1,1 -diphenyl-2-

picrylhydrazyl radical (DPPH). Fatty acids were 

extracted and separated by the method described 

by Stroescu et al. (2013). Mineral contents i.e., 

(calcium, phosphorus, potassium, magnesium, 

sodium, iron, Cupper, manganese and zinc of 

wheat, khalas date seeds powder and pita bread 

were determined according to the methods 

described in AOAC (2000). The samples were 

wet acid digested using a nitric acid and 

perchloric acid mixture (HNO3, HCLO4, 2:1 

V/V). The amounts of iron, zinc, and manganese 

in the digested sample were determined using a 

GBC Atomic Absorption 906. Sodium and 

potassium were determined by flame photometer 

410. Calcium and magnesium were determined 

using Double Beam Atomic Absorption. 

Phosphorus was determined according to the 

method described in AOAC (2000)  

Sensory Evaluation of Pan Bread 

Samples of pita bread were evaluated by 10 
panelists (staff in College of Education, Najran 
University) for taste (20), odor (20), crumb 
distribution (15), crust color (15), crumb color 
(15) and general appearance (15). The total 
value of these sensory properties were evaluated 
as overall acceptability and descriptive category 
as follows: 90-100: very good 80-89: good, 70-
79: satisfactory: less than 70: questionable 
(Khorshid et al., 2011). 

Sugar Analyses 

Date seed powder, diluted with distilled 

water in 1/100 ratio, was kept for 1 hr., in a 

shaking water bath (Nu¨ve) at 508°C and then 

filtered. One millilitre of extract was transferred 

to two tubes and 1 ml of phenol solvent (80%) 

was added to each tube. In the mixture, 5 ml 

HCl (95.5%) was added quickly and then the 

tubes were left to cool for 30 min. The 

absorbance of the mixtures in the tubes was 

measured at 490 nm wavelength using a UV-vis 

spectropho-tometer (Schimadzu, Japan). 

Calibration graphics of saccharose, raffinose, 

stachyose, galactose, fructose and glucose were 

prepared and by the use of the graphics the 

amounts of these sugars in the seed extracts 

were calculated (Dubois et al., 1956). 
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Table 1. Formula composition of date seed powder pita bread  

Ingredient  (g) Control Pita bread DSP formula (g) 

Regular 

pita bread 

Whole wheat 

pita bread 

5% 10% 15% 20% 

Wheat flour 1500.0 1500.0 1425 1350.0 1275 1200 

date seed powder -  75 150 225 300 

Instant yeast 12 12 12 12 12 12 

Sugar 36 36 36 36 36 36 

Salt 15 15 15 15 15 15 

Water 750 750 750 750 750 750 

Total 2313 2525 2525 2525 2525 2525 

 

Statistical Analysis 

Statistical analysis was carried out according 

to Fisher (1970). LSD (Least significant 

difference) test was used to compare the 

significant differences between means of 

treatments (Waller and Duncan, 1969). 

RESULTS 

The findings present in Table 2 show the 

chemical composition of khalas date seeds 

(KDS). The results indicated that the content of 

carbohydrate (%), protein (%), crude fibre (%), 

crude oil (%), ash (%), of khalas date seeds were 

64.3, 4.69, 17.12, 4.62 and 1.09%, respectively. 

The obtained results indicated that total phenolic 

content (TPC), total flavonoids and radical 

scavenging activity (%RSA) were 430.43±1.2 

mg GAE/100 g, 346.13 mg RE/100 g and 

79.12±1.9%, respectively. Date seeds were 

shown to be rich in antioxidants, for which 

antihyperlipidemic, anticancer and antimutagenic 

properties were identified. The determination of 

their polyphenolic profile by UPLC-DAD-ESI-

MS, (Habib et al., 2014) revealed a total amount 

of polyphenols of 50.2 mg/g, with the primary 

compounds being epicatechin and catechin, whose 

antioxidant properties are well established 

(Fraga and Oteiza 2011).While its content of 

some minerals (ca, P, K, Mg, NaFe, Cu, Mn and 

Zn mg/100g) were 26.4, 306.3, 368.2, 89.3, 

16.8, 2.7, 0.39, 0.68 and 0.24, respectively. The 

date seeds from (Khalas) were evaluated with 

respect to sugar compositions. The fructose, 

stachyose, sucrose, galactose, raffinose and 

glucose (g/kg) contents of date seeds were 3.60, 

3.79, 3.23, 2.21, 2.91 and 2.98, respectively. The 

results obtained in the present study regarding 

minerals and sugar compositions are in a general 

agreement with those of Al-Juhaimi and Ozcan 

(2012). 

The fatty acid compositions of date seeds are 

given in Table 3. In all of them, 13 fatty acids 

were present, five of which were unsaturated, 

whereas the others were saturated. The most 

abundant fatty acids of the date seed oils were 

oleic (41.14%), lauric (22.90%), myristic (13.68%), 

palmitic (9.83%), Linoleic (6.89%) and stearic 

(3.45%) acids. The seed oils contained 51.42% 

Saturated fatty acids, 48.58% unsaturated fatty 

acids, these results were on the same line with 

those recorded by Habib et al. (2013). 

Table 4 shows the moisture, protein, fat and 

fiber contents of the different bread samples. 

The moisture content ranged from 26.36 to 

33.81%, with the whole wheat pita bread having 

the lowest value (26.36±3.45) and the 5% date 

seed powder pita bread having the highest one 

(33.81±2.65). However, no differences were 

detected among the samples. Similarly, the 

protein content did not differ among the 

samples, but ranged from 12.41% in 20% date 

seed powder pita bread to 14.51% in regular pita 

bread. In terms of fat content, it was quite 

similar in regular and whole wheat pita breads, 

and increased in a linear manner in date seed
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Table 2. Chemical composition of khalas date seeds 

Content of date  

Moisture 

(%) 

Carbohydrate 

(%) 

Crude 

protein 

 (%) 

Crude 

fiber  

(%) 

Crude oil 

(%) 

Ash 

 (%) 

Energy 

kcal/   

100g 

Radical 

scavenging 

activity 

(%RSA) 

Total phenol 

(mg GAE/ 

100 g) 

Total 

flavonoids 

(mg RE/ 

100g) 

8.18±1.24 64.30±2.12 4.69±1.31 17.12±1.0 4.62±1.50 1.09±0.42 317.54±3.43 79.12±1.91 430.43±1.27 346. 13±1.41 

Minerals mg/100g  

Ca P K Mg Na Fe Cu Mn Zn  

26.4 ± 2.11 306.3 ± 4.52 368.2 ± 1.22 89.3 ±2 .80 16.8±0.80 2.7 ± 1.41 0.39 ± 0.10 0.68 ± 0.21 0.24±0.06  

Sugar profile of date seeds  

Fructose 

(g/kg) 

Stachyose  

(g/kg) 

Sucrose 

(g/kg) 

Galactose 

(g/kg) 

Raffinose 

(g/kg) 

Glucose 

(g/kg) 

Fructose 

(g/kg) 

   

3.60± 0.22 3.79 ± 0.43 3.23 ± 0.11 2.21 ± 0.51 2.91 ± 0.42 2.98 ± 0.13 3.60± 0.22    

 

 

Table 3. Fatty acids compositions of khalas date seed oils (%) 

 (%) 

Caproic (C 6:0) 0.40±0.21 

Caprylic (C 8:0) 0.89±0.08 

Lauric (C 12:0) 22.90±2.43 

Myristic (C14:0) 13.68±1.68 

Palmitic (C 61:0) 9.83±1.54 

Palmitoleic (C 61:1) 0.12±0.09 

Stearic (C 18:0) 3.45±0.20 

Oleic (C 18:1) 41.14±3.43 

Linoleic (C 18:2) 6.89±1.12 

Linolenic (C 18:3) 0.20±0.06 

Arachidic (C 20:0) 0.19±0.02 

Gadoleic (C 20:1) 0.23±0.04 

Behenic (C 22:0) 0.08±0.01 

Saturated fatty acid 51.42±2.51 

Monounsaturated fatty acid 41.49±3.43 

Polyunsaturated fatty acid 7.09±1.32 

Total 100 
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Table 4. Chemical composition of date seed powder fortified pita bread 

Product Moisture 

(%) 

Protein 

(%) 

Fat 

(%) 

Fibers 

(%) 
 

Total 

phenolics mg 

GAE/100 g 

bread 

Total 

flavonoids 

(mg RE/ 

100 g bread) 

Radical 

scavenging 

activity 

(%RSA) 

Whole wheat pita bread 26.36±3.45 13.84±2.51 0.08±0.04 5.97±1.21 99.14±3.23 129 ,13±2.7 7.22±2.40 

Regular pita 31.23±3.23 14.51±1.05 0.07±0.05 1.31±0.13 72.31±4.56 41.42±1.4 3.53±0.90 

5% date seed powder pita 33.81±2.65 13.36±1.11 0.19±0.15 2.65±0.09 75.07±5.00 122.21±2.5 9.98±1.45 

10% date seed powder pita 32.67±1.34 13.25±0.21 0.39±0.17 5.89±1.15 89.51±3.30 160.32±1.6 14.65±3.32 

15% date seed powder pita 31.12±2.78 12.97±0.54 0.44±0.45 8.09±0.16 136.32±1.54 190.34±2.7 27.57±0.21 

20% date seed powder pita 31.56±1.38 12.41±0.31 0.71±0.32 9.08±1.1 187.11±5.20 235.45±3.2 43.38±0.36 

 

 

powder bread from 5 to 20% of date seed powder, 

reaching a maximum of 0.71%. Not surprisingly, 

fiber content of whole wheat pita bread was 

higher compared to regular pita bread. It 

remained lower in 5% date seed powder bread 

of 2.65%, was quite similar in 10% date seed 

powder bread of 5.89%, and increased to 9.08% 

in 20% date seed powder bread compared to 

whole wheat pita bread. 

The total phenols content of the pita bread 

fortified with date seeds increased as the amount 

of date seeds increased. The pita bread with20% 

date seeds had the highest percent of total 

phenols and total flavonoids (187.11 mg/100g 

and 235.45 mg RE/100 g bread, respectively) 

compared with control regular pita (72.31 mg/ 100 

g and 41.42 mg RE/100 g bread, respectively.). 

Radical scavenging activity (%RSA) of pita 

bread increased by the addition of date seeds. 

The addition of 20% date seeds caused an 

increase in radical scavenging activity (%RSA) 

to 43.38% compared with 3.53% for control 

regular pita bread. This may be due to date seeds 

has powerful antioxidants activity as reported by 

El-Mergawi et al. (2016). 

Sensory evaluation of pita bread fortified 

with date seeds powder at various levels are 

shown in Table 5. Most of panelists preferred 

the odor and taste of Pita breads made from 10% 

and 15% of the date seeds powder, they 

commented that the odor and taste of 5% of date 

seeds with wheat flour was nearly like the 

control bread. However, pita bread made with 

10% and 15% of date pits powder received the 

highest overall score than pita bread containing 

wheat flour without any supplementation. These 

results are in agreement with Besbes et al. 

(2009) and Bouaziz et al. (2010) they published 

that by-product of date-processing industries 

could be regarded as an excellent source of food 

ingredients with interesting technological 

functionality that could also be used in food as 

an important source of dietary fiber. However, 

Najafi (2011) showed that bread containing 

10% date seed had higher dietary fiber content 

and similar sensory properties to the wheat bran 

control, but lower color, flavor, odor, and 

overall acceptability sensory scores. 

The crust and crumb colors were different in 
pita bread containing 5% and 10% compared 
with the control bread, while, in pita bread 
containing 15% date seeds there was increase 
than that of control (El-Porai et al., 2013). The 
results of crust, crumb colors and general 
appearance showed that there were changes 
between control pita bread (100% SWF) and 
pita bread containing date pits powder, 
confirmed by Mirghani et al. (2012) who 
evaluated taste, texture, aroma, appearance and 
overall acceptability for pan breads fortified 
with date pits which can be a source of dietary 
fibers, without any negative impact on sensory 
quality of end-products. Pita bread supplemented 
with 15% date seeds, showed high score in 
overall acceptability when compared to control 
pita bread and other various concentrations of 
pits. Generally, changes in dough properties 
were greater using different concentrations of 
date seeds with differences for overall 
acceptability and had good acceptance to most 
members compared to control pita bread. 
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Table 5. Sensory evaluation of pita bread fortified with date seeds powder at various levels 

Type of bread Taste  

20 

Odor  

20 

Crumb 

distributi

on (15) 

Crust 

color 15 

Crumb 

color  

15 

General 

appearance  

15 

Overall 

acceptability 

Regular pita 18.10± 1.3 18.2±1.4 13.78± 13.87±1.5 12.79±0.9 14.1±0.8 90.84±1.2 

Whole wheat pita 18.1±1.2 17.34±0.8 12.32± 12.67±0.7 11.98±1.3 12.23±1.2 87.32±0.8 

5% date seed powder pita 18.50±0.5 18.67±2.1 13.08± 14.75±1.5 13.52±2.2 14.32±0.8 92.84±3.1 

10% date seed powder pita 18.95±2.1 19.70±1.8 12.92± 14.81±0.9 13.95±0.5 14.67±0.3 95±2.4 

15% date seed powder pita 19.10±1.5 19.75±1.6 12.88± 14.85±2.3 14.22±0.3 14.71±1.1 95.51±3.2 

20% date seed powder pita 18.80±0.9 19.40±0.8 12.56± 14.81±0.8 13.50±0.6 14.31±2.3 93.82±2.5 

The average of total score was converted to a descriptive category as follows: V.good: 90-100, Good: 80-89, Acceptable: 70-

79, Poor: less than.  

 

 

REFERENCES 

Aldhaheri, A., G. Alhadrami, N. Aboalnaga, I. 

Wasfi and M. Elridi (2004). Chemical 

composition of date pits and reproductive 

hormonal status of rats fed date pits. Food 

Chem., 86: 93-97. 

Al-Farsi, M.A. and C.Y. Lee (2008). 

Optimization of phenolics and dietary fibre 

extraction from date seeds. Food Chem., 

108: 977-985 

Ali-Mohamed, A.Y. and A.S.H. Khamis (2004). 

Mineral ion content of the seeds of six 

cultivars of Bahraini date palm (Phoenix 

dactylfera). J. Agric. and Food Chem., 52: 

6522- 6525. 

Al-Juhaimi, F.K.G. and M.M. Ozcan (2012). 

Physical and chemical properties, antioxidant 

activity, total phenol and mineral profile of 

seeds of seven different date fruit (Phoenix 

dactylifera L.) varieties. Int. J. Food Sci. 

and Nutr., Feb., 63 (1): 84–89 

Almana, H.A. and R.M. Mahmoud (1994). 

Palm date seeds as an alternative source of 

dietary fiber in Saudi bread. Ecol. Food 

Nutr., 32:261–270. 

Al-Qarawi, A.A., H. Abdel-Rahman, B.H. 

Ali, H.M. Mousa and S.A. El-Mougy 

(2005). The ameliorative effect of dates 

(Phoenix dactylifera L.) on ethanol-

induced gastric ulcer in rats. J. 

Ethnopharmacol., 98: 313–317. 

Al-Showiman, S.S. and A.A. Baosman (1992). 

Review of vitamins with special reference 

to date. Saudi Pharmaceuti. J., 7: 173–190. 

Al-Thubiani, A.S. and M.S.A. Khan (2017). 

The prebiotic properties of date palm 

(Phoenix dactylifera L.) seeds in stimulating 

probiotic lactobacillus. J. Pure and Appl. 

Microbiol., 11 (4): 1675-1686. 

AOAC (2000). Official Methods of Analysis 

of Association of Official Analytical 

Chemists. edited B, Kenesseth Helrick. 

15
th

 Ed. Washington DC. 

Besbes, S., L. Drira, C. Blecker, C. Deroanne 

and H. Attia (2009). Adding value to hard 

date (Phoenix dactylifera L.): Compositional, 

functional and sensory characteristics of 

date jam. Food Chem., 112: 406–411. 

Bouaziz, M., W. Amara, H. Attia, C. Blecker 

and S. Besbes (2010). Effect of the 

addition of defatted date seeds on wheat 

dough performance and bread quality. J. 

Texture Studies, 41: 511–531 

Date-Palm Symposium (1982). Proceedings of 

the 1
st
 Symposium on the date palm. King 

Faisal Univ., Al-Hassa, Saudi Arabia. 

Doha, M.A. and S.Y. Al-Okbi (2004). In vivo 

evaluation of antioxidant and anti-

inflammatory activity of different extracts 

of date fruits in adjuvant arthritis. Pol. J. 

Food Nutr. Sci., 13: 397–402. 



 
Asma A.E. Elgindy 1486 

Dubois, M.K., A. Gilles, J.K. Hamilton, P.A. 

Rebers and F. ve Smith (1956). Colorimetric 

method for determination of sugars and 

related substances. Anal. Chem., 28:350-356. 

Duke, J.A. (1992). Handbook of Phytochemical 
Constituents of GRAS Herbs and Other 
Economic Plants. Herbal Ref. Library. CRC 
Press, Florida. Beverage from Date Seeds 
(Phoenix dactylifera L.), J. Food Process. 
Technol., 6 (12): 1- 6 

Elfalleh, W., N. Nasri, N. Marzougui, I. Thabti, 
A. Rabet, Y. Yayia, B. Lachiheb, F. 
Guasmi and A. Ferchichi (2009). Physico-
chemical properties and DPPH-ABTS 
scavenging activity of somelocal 
pomegranate (Punica granatum) ecotypes. 
J. Food Sci. Nutr., 60: 925-938. 

El-Kholy, W.M. (2018). Production of probiotic 
yoghurt fortified with date seeds (Phoenix 
dactylifera L.) powder as prebiotic and 
natural stabilizer. Egypt. J. Agric. Res., 96 
(1): 159-173. 

El-Mergawi, R., A. Al-Humaid and D. El-Rayes 

(2016). Phenolic profiles and antioxidant 

activity in seeds of ten date cultivars from 

Saudi Arabia, J. Food, Agric. And 

Environ., 14 (2): 38-43. 

El-Porai, E., A. Salama, A. Sharaf, A. Hegazy 

and M. Gadallah (2013). Effect of different 

milling processes on Egyptian wheat flour 

properties and pan bread quality. Ann. 

Agric. Sci., 58 (1): 51–59. 

Fayadh, J.M. and S.S. Al-Showiman (1990). 

A review of chemical composition of date 

palm (Phoenix dactylifera L.). J. Chem. 

Soc. Pak., 12: 84–103. 

Fisher, R.A. (1970). Statistical Method for 

Research Workers, Eds. Oliver and Boyed, 

Edinburgh, 140-142 

Fraga, C.G. and P.I. Oteiza (2011). Dietray 

flavonoids: role of epicatechin and related 

procyanidins in cell signaling. Free Radic. 

Biol. Med., 51(4): 813–823 

Ghnimi, S.R.A., B. Jobe, M.H. Hassan and 

K.E. Afaf (2015). Quality evaluation of coffee 

like beverage from date seeds (Phoenix 

dactylifera L.), J. Food Proc. Technol., 6 

(12): 1- 6 

Ghnimi, S., S. Umer, A. Karim and A. Kamal-
Eldin (2017). Date fruit (Phoenix dactylifera 
L.): An underutilized food seeking 
industrial valorization. NFS. J., 6: 1-10. 

Habib, H.M. and W.H. Ibrahim (2009). 
Nutritional quality evaluation of eighteen 
date pit varieties. I. J. Food Sci. and Nutr., 60 
(1): 99-111. 

Habib, H.M., C. Platat, E. Meudec, V. Cheynier 
and W.H. Ibrahim (2014) Polyphenolic 
compounds in date fruit seed (Phoenix 
dactylifera): characterisation and 
quantification by using UPLC-DAD-ESI-
MS. J. Sci. Food Agric., 94: 1084–1089 

Habib, H.M., H. Kamal, W.H. Ibrahim and 
A.S. Al-Dhaheri (2013). Carotenoids, fat 
soluble vitamins and fatty acid profiles of 
18 varieties of date seed oil. Ind. Crop 
Prod., 42: 567–572. 

Hamada, J.S., I.B. Hashim and F.A. Sharif 
(2002). Preliminary analysis and potential 
uses of date pits in foods. Food Chem., 76: 
135-137. 

Hoop, B.M. (2003). Date palm micropropagation 
in Saudi Arabia and technology transfer. 
Int. J. Biotechnol., 2: 333–3341. 

Hussein, A.S., G.A. Alhadrami and Y.H. 
Khalil (1998). The use of dates and date 
pits in broiler starter and finisher diets. 
Bioresource Technol., 66: 219-223. 

Khorshid, A.M., N.H.A. Assem, N.M. Abd 
El-Motaleb and J.S. Fahim (2011). 
Utilization of flaxseeds in improving bread 
quality. Egypt. J. Agric. Res., 89 : 1. 

Magrone, T., F. Perez de Heredia, E. Jirillo, 
G. Morabito, A. Marcos and M. Srafini 
(2013). Functional foods and nutraceuticals 
as therapeutic tools for the treatment of 
diet-related diseases. Can. J. Physiol. 
Pharmacol., 91 (6) :387–396. 

Malik, M. and S.A. Razig (2008). The 
prevalence of the metabolic syndrome 
among the multiethnic population of the 
United Arab Emirates: a report of a 
national survey. Metab Syndr Relat Disord 
6 (3): 177–186. 

Mirghani, M., A. Mamun, J. Daoud and S. 

Mustafa (2012). Processing of date palm 



 
Zagazig J. Agric. Res., Vol. 47 No. (6) 2020 1487 

kernel (dpk) for production of edible jam 

Aust. J. Basic and Appl. Sci., 6 (1): 22-29. 

Najafi, M. (2011). Date Seeds: A Novel and 

Inexpensive Source of Dietary Fiber. Int. 

Conf. on Food Eng. and Biotechnol., 323- 

326. 

Ohnishi, M., H. Morishita, H. Iwahashi, S. 

Toda and Y. Shirataki (1994). Inhibitory 

effects of chlorogenic acids on linoleic 

acid peroxidation and haemolysis. 

Phymhmstry. Phytochem., 36 (3): 579-583. 

Rahman, M.S., S. Kasapis, N.S.Z. Al-Kharusi, 

I.M. Al-Marhubi and A.J. Khan (2007). 

Composition characterization and thermal 

transition of date pits powders. J. Food 

Eng., 80: 1-10. 

Salah, A. and Al-Maiman (2005). Effect of 

date palm (Phoenix dactylifera) seed fibers 

on plasma lipids in rats. J. King Saud Univ. 

17: 117–123. 

Satuhu, S. (2010). Kurma, Kasiat dan 

Olahannya. Jakarta: Penebar Swadaya. Hal. 

7-10. 

Srisena, S., D. Zabaras, K. Ng and S. Ajlouni 

(2017). Characterization of date (Deglet 

Nour) seed free and bound polyphenols by 

high-performance liquid chromatography-

mass spectrometry. J. Food Sci., 82: 333–

340. 

Stroescu, M., A. Stoica-Guzun, S. Ghergu, N. 

Chira and I. Jipa (2013). Optimization of 

fatty acids extraction from Portulaca 

oleracea seed using response surface 

methodology. Industrial Crops and Prod., 

43: 405-411. 

Tammam, A.A., A.I.A. Mansour, K.H. Salman 

and F.E. El-Gazzar (2013). Influence of 

adding palm kernel powder on the 

characteristics of stirred yoghurt. Egypt. J. 

Dairy Sci., 41 (1): 77-85 

Waller, W.M. and D.B. Duncan (1969). A 

Bayes rule for the symmetric multiple 

comparison problem. J. Ame. Statistical 

Assoc., 64: 1484-1499. 

 

 دراسات كيميائية وتكنولوجية على مسحوق بذور تمز الخلاص

 أسمة أحمذ عيسى الجنذي

 انًًهكت انعشبٛت انسعٕدٚت – جايعت َجشاٌ -كهٛت انخشبٛت 

، 01،  5ْذفج ْزِ انذساست إنٗ حمذٚش انمًٛت انغزائٛت نًسحٕق بزٔس حًش انخلاص ٔانخبض انعشبٗ انًحضشٍٚ باسخبذال  

ًح بًسحٕق بزٔس حًش انخلاص ٔححذٚذ أفضم َسب الاسخبذال انخٙ حؤد٘ إنٗ انحصٕل عهٗ % يٍ دلٛك انم01ٔ  05

خصائض حسٛت يمبٕنت ٔ أشاسث انُخائج إنٗ أٌ يحخٕٖ انكشبْٕٛذساث ٔانبشٔحٍٛ ٔالأنٛاف انخاو ٔانضٚج انخاو ٔانشياد 

ًا كاٌ يحخٕٖ انفُٕٛلاث انكهٛت % ( عهٗ انخٕانٙ، ك0.14،  30..،  01.00،  34..،  6..3نبزٔسحًش انخلاص كاَج )

جشاو  011يههٛجشاو نكم  6ٔ6.3.06..61.ٔانفلافَٕٕٚذ ٔانُشاط انكاسح نهشمٕق انحشة فٙ بزٔس حًش انخلاص 

% 4,54.% احًاض دُْٛت يشبعت 0ٔ.,50% عهٗ انخٕانٙ، كًا احخٕٖ انضٚج انًسخخهض يٍ انبزٔس عهٗ 14,00ٔ

نٛاف اعهٗ فٙ انخبض انًعذ يٍ انمًح انكايم عٍ انخبض انًعذ يٍ دلٛك انمًح احًاض دُْٛت غٛش يشبعت، ٔكاٌ يحخٕٖ الأ

% يٍ يسحٕق بزٔس انخًشٔانزٖ كاٌ يخشابّ نحذ يا يع 5انعادٖ. ٔظم يحخٕٖ الأنٛاف يُخفط فٙ انخبض انًعذ باسخخذاو 

% صاد يحخٕٖ 01انٗ  % يٍ يسحٕق بزٔس انخًشٔنكٍ بضٚادة يحخٕٖ انخبض يٍ يسحٕق بزٔس انخًش01انخبض انًعذ يع 

% ٔصاد يحخٕٖ انخبض انعشبٗ يٍ انفُٕٛلاث ٔانفلافَٕٕٛٚذ ٔانُشاط انكاسح نهشمٕق انحشة بضٚادة 4,14الأنٛاف نٛصم انٗ 

% يٍ يسحٕق بزٔس انخًش فٙ انخبض حٛث 01يحخٕٖ انخبض يٍ يسحٕق بزٔس انخًش ٔكاٌ اعهٗ يحخٕٖ يع ٔجٕد َسبت 

جشاو خبض  011يههٛجشاو/ 5.,041,00ٔ065فلافَٕٛذ ٔانُشاط انكاسح نهشمٕق انحشة بهغج َسبت انفُٕٛلاث انكهٛت ٔان

% عهٗ انخٕانٙ كًا 6,56جشاو ٔ 011يههٛجشاو نكم  0.,0.ٔ 10,60% عهٗ انخٕانٙ يماسَت بانكَٕخشٔل 6,64.ٔ

َاحٛت انخمبم % يٍ يسحٕق بزٔس انخًش حصم عهٗ اعهٗ دسجت يٍ 05أظٓشث انُخائج اٌ انخبض انعشبٗ انًحخٕٖ عهٗ 

غى ٔجٕد اخخلاف انعاو .بشكم عاو حصم حغٛش فٙ خصائض انخبض باسخخذاو حشكٛضاث يخخهفت يٍ يسحٕق بزٔس انخًش ٔس

  بزٔس انخًش كاٌ نٓا لبٕل جٛذ يماسَت بانكُخشٔليسحٕق ٌ كم انعُٛاث انًحخٕٚت عهٗ ألا إفٙ انخمبم انعاو 
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