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ABSTRACT 

 
The physical and chemical changes in fruits of Siwi, Hagazy and Unknown1 

dates palm were studied during three development stages ( Khalal, Semi Rutab and 
Rutab). Results showed that such characteristics varied greatly during riping stages 
with some variations between the studied dates samples. Fruit weight, flesh weight 
and pit weight were decreased from Khalal to Semi-Rutab and Rutab stages. 
Moisture, ash, protein, fats, non-reducing sugars and fibers contents decreased 
especially in the Rutab stage. Total and reducing sugars progressively increased from 
Khalal to Semi-Rutab and Rutab stages. Data revealed that the percentage of 
potassium, phosphorus, sodium, magnesium, and cupper decreased from Khalal to 
Semi-Rutab and Rutab stages except iron increased.  

 
INTRODUCTION 

 
Date palm (Phoenix dactylifera L.), is one of the oldest fruit crop 

mainly cultivated in North Africa and Middle East countries it constitutes the 
most important plant in arid and desert area (Zaid, 1999 and Al-Shahib and 
Marshall, 2003). The role of date palm has been well established the birth of 
the human race. Muslims consider it as a virtue to eat dates especially during 
the holy month of fasting (Ramadan) at Iftar. Muslims believe that "He who 
eats seven dates every morning will not be affected by poison or magic on 
the day he eats them" (Miller et al. 2003). 

Date palm is widely distributed in different districts of the world. There 
are over 3000 varieties of dates grown world-wide. Worldwide dates 
productions is about 7527.6 thousand tons in 2009.Dates are important trade- 
tional crops. According to FAO (2009), Egypt is considered as the first 
country of the top ten date producers (1,130,000 tones) (Sidhu, 2006 and 
FAO, 2009) 

In Egypt, date palms are distributed in Nile valley, oases and desert. 
Include soft dates (Zagloul,Samani, Hayani, Bent- Aicha, Amhat , …etc ) 
semi –dry dates (Al-Amri, Saidy, Al-Aglani, …etc ) and dry dates (Barakawi, 
Ebrimi, Sakouti,…etc). Besides, there is a great number of seedling date 
palms (Manthour), as a result of sexual reproduction, some of them are highly 
desirable for fruit qualities and propagation of there off-shoots as well 
(Youssef and Ramadan,1987 and Mohammed 2000). 

The date palm, which is considered as one of the most friendly tree 
species to human kind, It is known as “tree of life” because of its resilience, 



Ragab, W. S. et al. 

 606 

its need for limited water in puts, its long term productivity and its multiple 
purpose qualities. Fruits of the date palm (Phoenix dactylifera L.) are very 
commonly consumed in many parts of the world and a vital component of the 
diet and a staple food in most of the Arabian countries. especially in the arid 
regions where due to the extreme conditions, very few plants can grow. Date 
fruits are a good source of low cost food and are an integral part of Arabian 
diet. For Muslims all over the world dates are of religious importance and are 
mentioned in many places in the Quran (Ramdan,1995 ; Al- shahib & 
Marshall, 2003 and Al-farsi & lee, 2008 ). 

Dates are rich in certain nutrients and provide a good source of rapid 
energy due to their high carbohydrate content (70–80%). Because of this the 
fruits are a high source of energy and it is approximated that 100 g of the 
flesh can provide 314 K. cal  of energy. Most of the carbohydrates in dates 
are in the reducing sugars form of (fructose and glucose) which are easily 
absorbed by the human body (Al-Hooti et al.,1995; Myhara et al.,1998; Al-
farsi et al.,2005; Al-farsi et al 2008 and Safi et al 2008). The present study 
aims to throw the physical and chemical changes in fruits of Siwi, Hagazy and 
Unkown1 dates palm grown in south valley, Egypt. 

 
MATERIALS AND METHODS 

 
Materials 

This study was carried out on fruits of three different dates which lie 
in two groups; classified (Siwi and Hagazy ) which are semi dry dates and 
unclassified (manthour or seedling ) which named Unknowen1.(Khalal, Semi-
Rutab and Rutab) the three stages of maturity .These dates obtained from 
Naghamadi,Qena governorate, Egypt during the 2007 season. 
 The different date samples were randomly collected from their 
sources and transferred to the laboratory for analaysis. Each of these fruit 
type was divided into two parts; the first part used for some physical 
evaluations such as fruits number K.g, the mean weight of whole date fruit, 
date flesh and pit per gram, flesh and pit percentage .The second part of 
samples was cleaned and separated pits using sharp knife edge. After cuted 
the flesh (pulp) in small pieces and minced just before analysis. 
Representative samples were taken immediately after mincing for 
determination of chemical composition.  
Analytical methods:  

The moisture content was measured by drying the sample in an air 
oven at 70◦c until it reached to a constant weight according to AOAC (1990b). 
Reducing sugars and total sugars were estimated by Lan and Eynon method 
according to (AOAC, 2000). Non reducing sugars calcuted by difference 
=Total sugars- Reducing 

The nitrogen content was analyzed using the standard Kjeldahl 
procedure (AOAC, 2000). Protein content was determined by multiplying the 
nitrogen content by 6.25 food commodities nitrogen/protein factors according 
to Merrill and Watt (1973) , Mosse (1990), Chang (1998) and Besbes et al. 
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(2004).Crude fibers were determined according to AOAC (2000) as the 
residual of sequential extraction of defatted sample with 1.25 % H2SO4 and 
1.25 % NaOH using DOSI Fiber (J. P .Select .S .A), the insoluble were 
collected by filtration, dried, weighed and ashed to correct for mineral 
contamination of fiber residue. Crude fat and ash content was determined as 
described by AOAC (1990a). The pH values were measured using digital pH 
meter model no. APX 175, Control Dynamics Ltd., Bangalore, India.The 
minerals content of date fruits flesh was assessed according to (AOAC, 
1990b) Sodium determined using flame photometer (410), mangnesium, 
calcium, iron, mangenise, zanic and cupper were determinde using (Perkin 
Elmer Atomic Absorption Spectero – photometer 2380). Phosphorus contente 
was determinde by spectero photometer. 
 Statistical analysis: 

Data were subjected to analysis of variance and the main standard 
deviation  ( MS±SD ) at 5% probability according to Snedecor and Cochran 
(1980). 

 
RESULTS AND DISCUSSION 

 
Physical characteristics:             

The physical characteristics of the studied dates are represented in 
Table (1). The number of fruits /kg ranged from 30-85in Khalal stage. Data 
indicated that fruit number /kg   increased in the Semi-Rutab and Rutab stage 
to ranged between 36-92 and 40-98 ,respectively principally for increased the 
number fruits/ kg in Khalal stage, semi Rutab and Rutab due to in Khalal 
stage the moisture content highest in fruits while in semi –Rutab the fruits had 
lost apart of moisture and in Rutab stage the moisture content had lowest. 
These results lower than those reported by Gado (1999)  the fruits number 
/kg ranged between(40-72).The mean weight of date fruit ranged from 11.76-
33.33g in Khalal stage, however it was decreased to varied from 10.20-
24.90g in Rutab stage. These results higher than those reported by Yousief 
and Abou –Ali (1993) the average of weight of 8 varieties grown in Al-Hassa 
at Rutab stage between (9.50-18.50g).   

Also, result in Table (1) show that the mean weights of the flesh and 
pit were gradually decreased during ripening from Khalal to Rutab stage in all 
studied date fruits. These results higher than those reported by Mohammed 
et al. (1983) found the fruit pulp and pit of fifty Iraq date cultivars at Khalal 
stage was (3.87-16.80g) and (0.84-1.80g).respectively. These results 
accordance with data reported by Minessy et al. (1975) found the flesh weight 
of four soft date cultivars was increased gradually till the fully colored but it 
was decreased at Rutab stage. While the mean weight of pit decreased to 
varied from (1.30-3.20g) for Hagazy and Siwi date cultivars, respectively. The 
flesh percentage in Rutab stage varied from (80.85-95.18%) and pit 
percentage ranged between (4.82-19.15). Those results higher than those 
reported by Gado (1999) the flesh percentage for Samany, Hayany and 
Amhat date varieties ranged between (84-90%) and pit percentage varied 
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from (10-16%).  Data (Table 1) observed that the pH value was increased to 
varied from 6.51-6.90% and from 6.90-7.34% in Semi-Rutab and Rutab 
stage, respectively. 
 
Table (1):Effect of development stages on physical characteristics of 

some dates fruits (Means ±SD ) 

Date 
samples 

Fruit 
development  
stage  

Fruits 
No/kg 

Fruit 
weight 

Flesh 
weight 

Pit 
weight 

(g) 
Flesh% Pit% pH 

Siwi 

Khalal 30±0.35 33.33±0.39 29.83±0.12 3.50±0.27 89.49±0.67 10.51±0.67 6.75±0.01 

Semi-Rutab 36±0.37 27.77±0.29 24.56±0.26 3.20±0.04 88.47±0.03 11.53±0.03 6.69±0.53 

Rutab 40±0.34 24.90±0.21 22.00±0.18 2.90±0.03 88.35±0.02 11.65±0.02 7.34±0.46 

Hagazy 

Khalal 32.±0.27 31.28±0.27 29.26±0.22 2.00±0.02 93.53±0.12 6.47±0.12 6.60±0.02 

Semi-Rutab 38±0.31 26.31±0.22 25.01±0.20 1.30±0.02 95.05±0.03 4.95±0.03 6.90±0.02 

Rutab 43±0.35 23.25±0.19 22.20±0.17 1.05±0.02 95.18±0.23 4.82±0.23 7.01±0.04 

Unknown 
1 

Khalal 85.±0.82 11.76±0.11 9.67±0.19 2.10±0.10 82.16±0.96 17.84±0.96 6.30±0.03 

Semi-Rutab 92±0.50 10.87±0.06 8.87±0.10 1.99±0.05 81.65±0.51 18.35±0.51 6.51±0.04 

Rutab 98±0.77 10.20±0.08 8.25±0.07 1.95±0.14 80.85±1.27 19.15±1.27 6.90±0.03 

 
Gross Chemical Composition 
Moisture content: 
        Result in table (2) show that the moisture content of the studied date 
fruits was highest in the Khalal stage and then rapidly decreased in the Semi-
Rutab and Rutab stages. Table.2 this result holds true in the different date 
fruits. At Khalal stage Hagazy fruits had the highest moisture content 
(58.84%) followed by Siwi (53.95%) and Unknowen1 (50.75%).While, Hagazy 
fruits recorded the lowest moisture content (21.73%) at Rutab stage. these 
results are in rather close agreement or even less than that reported by 
Bacha et al (1987); Al-Shahib and Marshall (2002) and Ahmed et. al. (1995) 
found the averages moisture content in Khalal stage about 65.9%. 
Sugars content: 
     The results indicated that the reducing sugars increased progressively 
towards the Rutab stage. And this increase was more obvious in this stage in 
the three date fruits (Table 2). This percentage increased from 62.72%, 
60.46% and 56.53% at Khalal stage to 77.80, 72.41 and 62.84% at Rutab 
stage for Siwi, Hagazy and Unknowen1fruits, respectively. The non-reducing 
sugars were much lower in the fruits and were found not to exceed 14.47% in 
any of the dates fruits used. The percentage of total sugars increased from 
71.26% in to 84.03 % in Siwi, from 74.93% to 81.46% in Hagazy, and from 
64.78% to 68.01% in Unknowen1 fruits at Khalal and Rutab stage, 
respectively. The results of reducing and non –reducing sugars of the date 
fruit higher than those mentioned by Khalifa (1973) and Bacha et al., (1987). 
Reducing sugars and non reducing sugar in selleg; Sakhi and khudari ranged 
between (13.04-16.06%) and (1.97-4.95%), respectively. Bacha et al. (1987) 
reported that reducing sugars and non –reducing in Sillaj; Sakhi; Khudari and 
Sifri varied from (14.31-16.39%) and (2.32-4.30%), respectively. 
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But lower than those reported by Sawaya et al. (1983) while the results of 
total sugars of date samples higher than those reported by Bacha et al., 
(1987); Fayadha and Al-Showiman (1990) and Ahmed and Robinson (1999) 
but lower than those mentioned by Sawaya et al., (1983) and Al-Shahib and 
Marshall (2003). 
Fat content: 
          Data in Table (2) showed that the fat content decreased progressively 
towards the Rutab stage in the studied date fruits it was ranged from 1.46% 
to 2.36% in Unknown 1 fruits at Khalal stage. While fruits of Unknowen1 and 
Siwi contained the lowest fat content at Rutab stage 1.06%. These results are 
lowest than those reported by Saleh et al (1987). They are also higher than 
those reported by Khatchadourian et al.(1982). Crude fat content decreased 
these in the same line with obtained by Al- Hotti et al.(1995) the crude fat 
content consistently was decreased or remained unchanged as the fruit pass 
through the different stages of maturity from Kimri to Tamer stages .and 
Sawaya et al. (1983)  the crud fat of fifty-five variance of dates in Saudi 
Arabia was decreased as the fruit passed from Khalal to Tamer stages 
through the fruit maturity stages. 
Protein content: 
              Data showed that protein content of the fruits was high in the Khalal 
stage In the three studied dates, then it was greatly decreased. In the 
(Table2). Unknown 1fruit recorded the highest protein content in Khalal 
(3.55%) and Rutab stage (1.99%). These results higher than those reported 
by Bacha et al. (1987) found the protein content of four dates varieties ranged 
between (2.90-3.40%) and Al-Shahib and Marshall (2003). but was lower 
than those reported by Sawaya et al. (1983) and Sawaya et al. (1983) the 
protein content of fifty- five varieties of dates in Saudi Arabia at Khalal stage 
were ranged from (2.10-4.40%). 
Fiber content : 
            Data in Table (2) also recorded that Hagazy date fruits had the 
highest fiber content compared with the other date fruits. Fiber content was 
decreased from 8.64% to 4.24% in Hagazy and from 3.81% to 3.44% in Siwi 
at Khalal and Rutab stage, respectively. These results higher than those 
obtained by Meligi et al. (1983) and Salem and Hagazi (1991) the fiber 
content for five dates varieties ranged between (1.98-3.50%).  
Ash content: 
            Ash fruit content was continually decreasing in the three stages of 
development in the three dates. Its decrease in the Semi-Rutab stage was 
more profound than in the Rutab stage (Table 2). Siwi fruits contained the 
highest values of ash (2.96% ) in Khalal stage, While Hagazy fruits contained 
the highest ash content in the Semi-Rutab(2.56%)  and Rutab stage (2.18%). 
These results higher than those obtained by Yousif et al (1982) and Al-Hooti 
et al. (1995) the ash content for six dates varieties ranged between (2.2-
3.8%). 
Mineral content: 
        Data in table (3) showed that the average values of the macro-elements; 
K ,Na, Mg and P and micro-elements ; Fe and Cu of the studied date fruits at 
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the different ripening stag data revealed that potassium was the predominate 
element present in all date fruits under investigation. Siwi date contained the 
highest level of potassium in Khalal (928.7mg/100g) followed by Hagazy fruits 
(799.1 mg/100g), while potassium Unknown 1 fruits recorded the least level 
as average (644.6 mg/100g). These results lower than those obtained by 
Sawaya et al.( 1983)  content of fifty-five date varieties in Khalal stage ranged 
between ( 701- 1868 mg /100g),but higher than that obtained by Al-Hooti et 
al.,(1995) (510.1 mg / 100mg). At Khalal stage. 
 
(Table.3): Effect of fruit development stag on mineral content of some 

dates palm fruit (mg 100g on dry weight basis ) 

samples 
Fruit 
development 
stage 

K Na Mg P Fe Cu 

Siwi 

Khalal 928.70 84.20 5.15 154.49 1.97 0.69 

Semi-Rutab 746.40 64.30 4.21 130.30 3.57 0.40 

Rutab 582.10 32.90 4.21 128.34 4.00 0.30 

Hagazy 

Khalal 799.10 73.90 5.46 127.96 1.65 0.55 

Semi-Rutab 782.20 63.10 4.11 118.43 2.34 0.51 

Rutab 541.70 10.36 3.59 97.07 3.46 0.30 

Unknowen1 

Khalal 644.60 90.70 5.42 130.51 2.29 1.38 

Semi-Rutab 642.70 69.60 5.23 117.15 2.71 1.36 

Rutab 633.80 39.70 4.67 114.26 3.83 0.49 

     
       The potassium content mg /100g dry weight basis were varied from 
642.70 to 782.2 and from 541.7 to 633.8 of date fruits at Semi-Rutab and 
Rutab stage, respectively. From the data in (Table,3) it was marked that 
sodium content in date fruit at Khalal stage , Semi-Rutab and Rutab varied 
from 73.9 to 90.7 mg,  63.1 to 69.6 mg  and 10.36 to 39.7 mg , respectively. 
Unknown 1 date fruits recorded the highest amount of sodium content 90.7, 
69.6 and 39.7 mg in Khalal, Semi –Rutab and Rutab stage, respectively. 
While Hagazy recorded the lowest level of sodium (10.36 mg / 100g) in Rutab 
stage. The data observed that the sodium content decreased during maturity 
Khalal, Semi- Rutab and Rutab. These results are in the same line with those 
reported by Sawaya  et. al. (1983), Ramadan (1990) and Al-Hooti et 
al.(1995). 

Data in table (3) indicated that, the fruits of Siwi contained the highest 
amount of phosphorus (154.49 mg / 100g) followed by Unknown 1 (130.51 
mg /100g) and Hagazy dates varieties (127.96 mg / 100g) at Khalal stage. 
The studied date fruits contained higher concentration of phosphorus than 
those reported by Sawaya et al .,(1983b) the phosphorus content in fifty-five 
date varieties in Khalal stage ranged between ( 37-143mg / 100g ) on dry 
weight basis. 
           The phosphorus content of studied date samples was gradually 
decreased during fruits ripening from Khalal to Rutab stage, respectively. 
Hagazy fruits at Rutab stage had the lowest Mg level (3.59mg / 100g) these 
results are in the same line with those published by Sawaya et al. (1983b) 
and AL-Hooti et al. (1995). 
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         The results presented in Table (3) revealed that the studied date fruits 
in Khalal stage contained magnesium higher than those recorded in the same 
fruit in Semi-Rutab and Rutab stage. Observed that the magnesium content 
decreased in Semi-Rutab and Rutab stage to varied from 5.15 to 4.21 mg / 
100g, 4.11 to 5.23 mg /100g and 3.59 to 4.67mg /100g in Khalal, Semi-Rutab 
and Rutab stage, respectively. These results in the same line with those 
published by Sawaya et al. (1983); Sawaya et al. (1983b) and Al-Hooti et 
al.(1995). 
            Siwi date varity contained the highest level of iron 4.0 mg /100g of at 
Khalal stage. While the lowest iron amount was recorded for Hagazy fruits 
(1.65 mg / 100g) in Khalal stage. The results are in line with those reported 
by the difference in the Fe content of date fruits may be due to genetic 
differences (Shinwari 1987). Data in Table (3) observed that the Fe content 
increased to varied from 2.34-3.57 mg / 100g  from  3.46- 4.0 mg /100g  of 
Semi-Rutab and Rutab stage, respectively. These results higher than those 
reported by Al-Hooti et al. (1995).  
              The concentration of copper of date studied varied from 0.30-1.38 
mg / 100g. The highest Cu level recorded of Unknown 1 1.38 mg /100g 
followed by Siwi 0.69 mg /100g and Hagazy 0.55mg / 100g at Khalal stage. 
These results are in the same trend with those recorded by Sawaya et al. 
(1983). 

The copper content of date fruits under this study was decreased 
during ripening to varied from 0.40-1.36 mg / 100g from   0.30- 0.49 mg / 
100g sample at Semi-Rutab and Rutab stage, respectively. These results 
lower than those recorded by Al-Hooti et al. (1995). These data  are in the 
same line with those reported by Ramadan (1990) found the mineral contents 
of Saidy date decreased during maturity till it reached to tamer stage  Al-Hooti 
et al. (1995) pointed out that the mineral content of five varieties of dates 
depends on the ripening stage. The percentage of calcium, magnesium, 
phosphorus, potassium, sodium and zinc in all five cultivars. 
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التغيرات الطبيعية والكيميائية فى الثمار لثالثة اصناا  منن الينل النبنز ما رىنة فنى 
 ماطقة جاوب الوادى بمصر

 ومحمنننند ىبنننند الحمينننند رننننرور       بنبننننل رمرننننان رمرننننان وفينننند رنننناد رجننننب    
 اجالء ىبد الصبور احمد   
 أريوطجامعة  -كنية ال راىة  - قرم ىنوم وتكاولوجيا األغذية 

 كنية ال راىة جامعة روهاج -  قرم ىنوم األغذية 
 جامعة جاوب الوادى -كنية ال راىة  -    قرم ىنوم األغذية واأللبان 

 

يهدف البحث  للثد دسا ثل الرايثساف الاييي ويثل مالئيةي ويثل للةث س الثبى  ال ثيمي مالح ث ي  
مالاصثف سبثو مالسبثو(   (, حي  رةثف الدسا ثل لثثل لثث  ةساحثل اةثم )اللثثل1مالة همل )

بياف الار وج حدم  رايس شديد فد لثل ةساحل الاضج ةع بعض الرا مف بين األصثا ف الةدسم ثل, 
ئة  حد  لالا ض فد مين اللة س الئ ةىل ممين الىحم ممين الاثمي ةثن ةسحىثل اللثثل للث  اصثف 

لايثثس ةلرثثيل السبثثو لثثم السبثثو  ئثثضلم لالاثثض ةحرثثمي السبمبثثل مالبثثسمرين مالثثد من مال ثثئس ا
ماأللي ف ملصمص ً فد ةسحىل السبو, بياة  ليداد ةحرمي ال ئس الئى  مال ئس الةلريل بإ ثرةساس 
ةن ةسحىثل اصثف السبثو للث  ةسحىثل السبثو  ئةث  لمضثحف الارث وج لن الا ثبل الةوميثل لىبمر  ثيمم 

السبو لم مالا امس مالصمديمم مالةاا يمم مالاح س االاضف ةن ةسحىل اللثل لل  ةسحىل اصف 
 لل  ةسحىل السبو, فية  عدا الحديد الض  ايداد ةحرمي اللة س ةاه 

 
 قام بتحكيم البحث

 جامعة الماصورة –كنية ال راىة  محمد طه شنبىأ.د / 

 جامعة الماصورة  -كنية التربيه الاوىيه  اشر  رفعت محمد ال ياىأ.د / 
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  Table (2): Effect of  development stage on chemicals composition of date fruits on some dates palm (means±SD on 
dry weight basis, except moisture)   

Date 

samples 

Fruit 

development  

stage 

Moisture % 

Sugar 
Crude Fat 

% 

Crude 

Protein% 
Fiber % Ash % 

Reducing % 
Non-

Reducing % 
Total % 

Siwi 

Khalal 53.95±0.05 62.72±0.55 8.54±0.05 71.26±0.50 1.46±0.19 2.59±0.11 3.81±0.23 2.96±0.44 

Semi-Rutab 42.18±0.44 66.64±0.67 6.66±0.16 73.3±0.82 1.25±0.10 2.18±0.06 3.63±0.06 2.15±0.10 

Rutab 39.57±0.75 77.81±0.59 6.22±.25 84.03±0.93 1.06±0.05 1.96±0.03 3.44±0.08 2.14±0.06 

Hagazy 

Khalal 58.84±0.08 60.46±1.80 14.47±0.58 74.93±2.35 1.47±0.30 3.23±0.57 8.64±0.25 2.70±0.27 

Semi-Rutab 38.82±0.36 66.50±0.40 12.01±0.60 78.51±1.00 1.35±0.11 2.01±0.07 4.55±0.05 2.56±0.11 

Rutab 21.73±0.05 72.41±0.09 9.05±0.55 81.46±0.46 1.29±0.24 1.87±0.07 4.24±0.14 2.18±0.23 

Unknowen1 

Khalal 50.75±0.16 56.35±0.05 8.43±0.19 64.78±0.24 2.36±0.14 3.55±0.07 6.55±0.02 2.36±0.14 

Semi-Rutab 36.32±0.92 60.57±0.03 6.02±0.50 66.59±0.47 1.82±0.09 2.49±0.06 4.88±0.11 2.02±0.05 

Rutab 24.48±0.33 62.84±0.03 5.17±0.29 68.01±0.32 1.06±0.02 1.99±0.13 3.95±0.06 1.86±0.30 

 


