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ABSTRACT:  
The date palm fruit is a very important source of nutrients and cash crop of Sindh, Pakistan due to ideal climatic conditions for its 
cultivation. There are many varieties of date palm cultivated in region, Sindh but commercially important varieties are Kupro, Karbalian, 
Aseel, Fasli and Dadhi in relation to sugar, moisture and ash contents. These different varieties were kept under observation in laboratory 
conditions from August, 2016 to April, 2017. The highest sugar content and moisture percentage observed in Kupro 85.90% and 23% 
whereas; lowest percentage was 65.50% and 10% in Aseel and Dadhi dry varieties, respectively. Thus, the date palm fruit is known as 
a potential in various aspects of proteins for the better human body to control the different diseases and support the metabolism process. 
Therefore, it is recommended to use for the better human health because of attraction of high sugar and moisture contents. 
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INTRODUCTION 
The history of date palm was as old as man which is also 
considered as an oldest tree on the earth planet [1, 2]. The exact 
origin of date palm trees is unknown, but it is believed those have 
occurred naturally in the region of the Persian bay. It was abundant 
predominantly between the Nile and Euphrates rivers. The earliest 
references of date’s fruit can be found in the Mesopotamian 
culture in the region of Iraq and Indus civilization. In 
Mesopotamia (now Iraq) date-palm has been cultured as early as 
5000 B.C, [3]. The storage vases of Moen-Jo-Daro point out the 
civilization of date palm in Sindh is about 2000 B.C. ancient, [4]. 
Date palm fruit is also mentioned in the Bible (Injeel) and the Holy 
Quran. In Bible it is mentioned over 50 times and also referred as 
the “tree of life”.  While in the Holy Quran it has been referred to 
over 20 times and in many Ahadiths. It being a tasty and good is 
considered as a Paradise fruit in Holy Quran. The yield of Date 
palm is the significant in hot and semi-arid areas of the earth. It is 
cultivated mainly in Asia and Africa including some parts of 
Europe and USA. It plays a basic and fundamental role in the 
financial system and social life in these regions. The date’s fruit 
has forever been great value almost in all cultures and religions of 
the humankind. Whole Muslim societies in the region of the world 
presently numbering 1.6 billion peoples are consumer of dates. 
Consumption of Dates is high during Christian festival as well as 
in Ramadan month. Correspondingly, the date’s fruit enjoys huge 
importance on the events of Divali and such festivals in other 
religions. Standard sales of dates are broaden a period from 
October to April.  
Date palm is multi-purpose tree and its all parts are used. It 
provides food (dates fruit), shelter and timber products [5]. The 
date palm fruit is made up of a seed and flesh, which constitutes 
between 80 to 88% of date fruit weight [6]. Dates have great 
percentage of nutrients such as sugar, minerals and vitamins etc, 
while there is no cholesterol in them [7]. Dates are fulfill with 
energy due to presence of high percentage of simple sugar (70-
80%) [8]. However, dates being a less supplementation protein 
value, so its requirement will be completed when these are used at 

high levels in the diet. According to economic value the date’s 
fruit is the largest part of food and it is energic diet [9]. Soft, semi-
dry and dry dates are eaten as whole fruit. Dates are used to all 
over the world as high nutritive and energy supplying food. The 
most peoples in Saudi Arabia used dates as a part of food and any 
event is not celebrated without Saudi dates. Fresh dates are so soft 
and easily digestible with simple sugar that is why, by eating these 
quickly supply energy to the body; thus due to these qualities fresh 
dates are being used to during the month of Ramadan. The peak 
season for date’s consumption is also Ramadan month, over all the 
Muslim countries of the world.  
The physical and chemical characters of date’s fruit were observed 
by [10] the fruit flesh weight, thickness of the flesh and pit weight 
on the physical basis. On the chemical basis he observed the 
carbohydrates, proteins, fats, minerals, vitamins and crude fibers. 
The susceptibility of some dry date-palm varieties to infestation 
by saw tooth grain beetle in relation to their chemical composition 
[11]. The pests ravage red date palm trees as well as date palm 
production in Pakistan [12]. Dates fruit being a sweet it is most 
nutritious 2500-3000 calories/kg supplying food. It is used as a 
staple food because the ripped dates content about 80% sugar [13]. 
Chemical analysis of flesh of two varieties of date palm fruit 
(Deglet nour and Alig) analyzed and these varieties were 
cultivated in Djerid region (Oasis of Tozeur, Tunisia) [14]. Total 
sugar was analyzed by HPLC method and mineral elements were 
measured by atomic absorption photometer. Therefore, here the 
goal of present study is to observe the affect on the nutritional 
value of different semi-dry and dry date fruit varieties of Sindh. 
 

 

MATERIALS AND METHODS 

Study site 
Two districts of Sindh Province, Khairpur Mir’s and Sukkur were 
selected for the proposed research. 
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Fig. 1. Map of Sindh showing district Khairpur and Sukkur 

Selected Date palm varieties 
The different stored Date palm fruit varieties such as semi-dry date 
varieties i.e. Kupro, Karbalian, Aseel, Fasli and dry date varieties 
i.e., Aseel and Dadhi were selected during, 2016-17. The reason 
of selection of these varieties was upon some of the prominent 
characters such as these give huge amount of yield, have great 
economic values and have high percentage of sugar. For these 
values, the local agriculture organization industries and date palm 
industries are promoting them in those areas. 
 

 
Fig. 2. Showing Date palm fruit varieties 

Sampling and chemical analysis 
The samples of ripped and stored fruit  of different varieties of date 
palm such as; Kupro, Karbalian, Aseel, Fasli (semi-dry dates) and 
Aseel & Dadhi (dry dates) were collected in the month of August 
and September from the stores, market and Mandy of Khairpur 
Mir’s and Sukkur Sindh, Pakistan, were analyzed for the 
determination of Moisture, Ash and Sugar. After collection, the 
fruit of date palm was cut, de-seeded and the pulp (flesh) portion 
was also homogenized in the blender for analysis. Reagents 
(substance/mixture) used of analytical trade available in the 
laboratory. The double distilled and deionizer water prepared in 
the laboratory was used throughout the work. Three parameters 
moisture, ash and carbohydrate (sugar) were analyzed according 
to [15]. 
Determination of moisture 
The percentage of moisture was determined by weighing the mass 
of a food before and after the water removed by evaporation 
according [16, 17]. The equipments were needed such as; Electric 
weigh machine, Electric oven and Petri-dishes. 

Procedure 
First of all, the measured the weight 20 grams of every variety of 
dates samples by electric weigh machine and then those samples 
were put in Petri-dishes. The moisture content of the samples was 
observed by drying samples in an electric oven at 110°C over a 
night till constant weight obtained. The loss in weight after drying 
is moisture. The difference in the initial and final weights gave the 
moisture content. The dry weight was determined by drying in an 

air oven at 110°C for one day [15]. The moisture (water) content 
was calculated as following formula [18]. 
   
Moisture content (%) = Initial weight – final weight   × 100 
                         Initial weight 

Determination of ash 
The samples are ignited (heated) at 800 °c to burn off all the 
organic matters. The inorganic carbon free substance which 
remains at that temperature is called ash. The following 
equipments were needed such as; Electric weigh machine, 
Porcelain crucibles and Muffle furnace. 

Procedure 
Before weight the samples then put in clean crucibles in a muffle 
furnace and heated (ignited) at 8000C for 6 an hour. After this all 
the volatile material escaped, leaving only the non-volatile 
material than the switch off the muffle furnace. Weigh the 
crucibles; add the samples in crucibles and weight against 
difference, the weight of samples can be obtained. Ash samples 
may be kept for mineral determination. The following formula was 
used to calculate the percentage (%) of ash (insoluble residue). 
 
Ash (%) = Initial weight – final weight   × 100 
Initial weight 
 

Determination of total sugar 
The determination of total sugar was adopted from the phenol-
sulphuric acid method as described by [19]. The equipments were 
used for the analysis of total sugar such as; Mortar and Pestle, 
Funnel and Conical Flask, Cheese cloth and Filter paper, Tubes 
and Piped Fluid, Volume Slender, Phenol solution, Sulphuric acid, 
Sample  solution and Spectrophotometer. 
Procedure 
The 20 grams were measured of every date’s variety. Those 
samples were one by one grinded in mortar by the help of pestle 
with distilled water (30ml) till to make complete pest. The grinded 
dates (pest) samples then filtered twice through the cheese cloth 
and again two times filtered by filter paper while preparing a 
solution. The solution of every sample (1 ml) was mixed with 1 ml 
phenol solution, and then added 5 ml concentrated sulphuric acid. 
Then samples were put at room temperature for half an hour, prior 
to measuring the absorbance at 485 nm using a spectrophotometer 
(Ultrospec, 2800). The empty whole was made by substituting of 
boiled water for the test solution. The concentration of test solution 
was calculated from calibration curve prepared by the same 
manner as test solution using glucose as standard. 
 

RESULTS 

Chemical Analysis of date flesh of different varieties 
Due to the chemical properties, dates have the great market value. 
They are considered an important in grading, quality, preservation, 
storage and processing of dates. 
Moisture 
During present study we observed chemical composition in grams 
of different flesh date varieties such as, Kupro, Karbalian, Aseel, 
Fasli (semi-dry dates) and Aseel, Dadhi (dry dates) contained 23, 
20, 15, 14, 10, 10% moisture, respectively (Fig. 1). Fruit of Aseel 
date palm variety was stored in two forms, the semi-dry date 
(Khajoor) as well as dry date (Chuhara) form. The maximum 
moisture was found in Kupro semi-dry date variety 23% and 
minimum moisture in Aseel and Dadhi dry varieties 10%. It means 
the semi-dry dates have higher moisture than dry date’s varieties. 
The moisture actually, is one of the fundamental components of 
fruit which affects basically its quality and acts on preservation. 
Definitely, this less content in moisture of studied varieties permits 
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a better conservation, protection and inhibits the development of 
bacteria and fungi. 

Ash 
The ash content in Kupro, Karbalian, Aseel, Fasli (semi-dry date 
varieties) and Aseel, Dadhi (dry varieties), was 1.35, 1.80, 1.95, 
1.40, 1.70, 1.65, respectively (Fig. 2). The Aseel semi-dry date 
variety was contain the highest percentage of ash but the lowest 
percentage of ash was recorded in Kupro semi-dry date variety. 
The fruit of semi-dry Aseel date variety contain high percentage 
of ash compared to dry Aseel date variety. 
Total sugar 
The total sugar content in Kupro, Karbalian, Aseel, Fasli (semi-
dry dates) and Aseel, Dadhi (dry dates), was observed 85.90%, 
80.55%, 73.35%, 70.80%, 65.50%, 65.50%, respectively (Fig. 3). 
The flesh of semi-dry date Kupro variety showed a higher 
percentage of total sugar content 85.90% than dry date varieties 
Aseel and Dadhi 65.50%. 

 
Fig.1. Showing percentage of Moisture in different date fruit 
varieties 

 
Fig. 2. Showing percentage of Ash in different date fruit varieties 

 
Fig. 3. Showing percentage of total Sugar in different date fruit 
varieties 
 

DISCUSSION 
Present study was based on chemical analysis of different stored 
date palm fruit varieties such as moisture, ash and total sugar were 
observed in laboratory. Aseel is one main of the varieties, which 
is cultivated in upper Sindh areas, Pakistan. It is being a good 
qualities, it has been exported to Asian countries. This variety is 
stored in two forms one is semi-dry form (Khajoor) and other is 
dry form (Chuhara) that is why, this variety is also called as the 
queen of all varieties [20, 21]. Many farmers reap and collect 
Aseel variety during before maturing stage (Khalal) and boil its 
fruit to make dry dates called “Chuhara” otherwise; about half of 
the fruits will be destroyed and spoiled, if there is monsoon rain 
[22]. This same Aseel variety was harvested at ripening tamr stage 
to make semi-dry date “Khajoor”. Both forms of this variety were 
exported but about 80% of dry dates of Aseel variety was exported 
to India, where being used in religious activities. The advanced 
countries reject our date’s fruit because of infestation by pest and 
presence residue of pesticide drugs. 
In our study we observed the chemical analysis of different 
nutrients, such as moisture, ash and total sugar in grams 
percentage of different stored date fruits. The results of moisture 
showed that the semi-dry dates Kupro, Karbalian, Aseel and Fasli 
content 23, 20, 15 and 14% moisture respectively, while the 
moisture in dry dates Aseel and Dadhi was content 10%. In 
different date varieties the moisture content ranged between 10-
23% was recorded. The maximum moisture was found in Kupro 
semi-dry date 23% and minimum in Aseel and Dadhi dry varieties 
10%. It indicates that the semi-dry dates have higher moisture than 
dry date’s varieties. Our results of moisture are almost same with 
previous reporters working on different date varieties. The 
moisture can vary between 9.2 to 30.1% [23, 24]. Moisture content 
was also in various varieties of date palm fruit the ranged between 
10-30% [25]. The percentage of moisture level is different in dry 
varieties ranged from 7.58-12.56% [26]. The moisture percentage 
is different in date varieties ranged from 9.2-23.1%. A variation in 
moisture content of different date varieties at various mature 
stages, at ripening Tamar stage moisture ranged from 15 to 25 
percentages [27]. Semi-dry dates possessed more 30% moisture 
and less than 10% in dry dates at Tamar stage [28]. 
The results of ash showed that the semi-dry date varieties content 
1.35, 1.80, 1.95, 1.40% of ash, while the dry dates content 1.70, 
1.65% of ash respectively, in different date varieties the ash ranged 
between 1.35-1.95% observed. The result of ash percentage was 
low in Aseel dry dates 1.70 % than the Aseel semi-dry dates which 
had 1.95%. The Aseel semi-dry dates contained the highest 
percentage of ash and the lowest percentage was recorded in 
Kupro semi-dry dates. Our results of ash are almost same and 
agreed with findings of other scientists working on different date 
varieties in which the ash percentage in different dry date varieties 
ranged between 1.62-1.98% [26, 27] reported that ash content in 
different date varieties ranged from 0.3-2.4%.  
The results of present study are in closely agreeable and equivalent 
to the conclusion of research work conducted by earlier scientists. 
The difference in moisture and ash percentage has been reported 
among various varieties producing in same country or same 
variety in different areas, mostly due to the differences in harvest 
and post harvest skills, due to this resulting in different moisture 
level. The results content of moisture indicate that the high percent 
moisture content will facilitate spoilage of date fruits and low 
moisture percent will lead to dry dates not suitable to consumers. 
But dry dates could store for a long time compare to semi-dry dates 
because due to low moisture content dates prevent growing of 
yeast and molds. However, the moisture was decreased stage to 
stage, at ripening Tamar stage moisture around 24% for entering 
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the preservation reported by [29]. 
The total sugar we observed in semi-dry date varieties 85.90, 
80.55, 73.35, 70.80% respectively, while the dry dates content 
65.50% of total sugar. The flesh of semi-dry date Kupro variety 
showed a higher percentage of total sugar content 85.90% than dry 
date varieties Aseel and Dadhi 65.50%. Because date fruit was 
harvest before ripening stage and that fruit was boiled in very hot 
water then carry out  spread in open sky in the light of  sun leave 
them 3 to 5 days after that ready dry dates called “Chuhara” that 
is why dry dates content low percent of sugar. While the date fruit 
was harvest at Tamar stage and then dried it directly on the heat of 
sun that ready semi-dry dates called “Khajoor”. 
The results of total sugar in the present study are agreed with the 
previous findings of research workers. Total sugar in different date 
varieties ranged between 70.87-83.80% [26]. Chemical analysis of 
four date varieties were grown in Saudi Arabia and reported that 
the total sugar ranged between 50-65% [30]. The fruit of dates is 
sweeter at last Tamar stage, because at this stage fruit was harvest 
and stored, so the results were supported by the findings of [31] 
who reported that at early kimri stage dates content low amount of 
sugar but at full ripening stage Tamar all sucrose converted into 
glucose and fructose (simple sugar), at this stage dates content 65 
to 75 % of sugar. Saudi Arab date varieties contained about 70% 
reducing sugar with a approximately equal quantity of glucose and 
fructose [32]. During the maturation stage of date fruit tannins and 
moisture content decreases but sugar content increases, this makes 
fruit edible and tasty [33, 34]. However, the low moisture content 
and high sugar percent the dates can be saved and resistant to 
fungal spoilage after harvest. These data revealed that the dates 
fruit containing the most of essential nutritional material which is 
necessary to human metabolism and saving their life. The dates 
are very sweet but even then they have low level of lipids in 
comparison to sugar. Therefore, the date palm fruit is saving to 
heart and blood patients. Bedouin Arabs, who eat dates on a 
regular basis, show an extremely low rate of cancer and heart 
diseases. Actually sugar is an important component, since it 
immediately brings energizing the available calories. 
 

CONCLUSION 
It was observed that the date palm fruit is known for its nutritional 
values. The sugar, minerals and vitamins make the date-palm fruit 
a first class food, due to this; it is also called a complete food, 
because mostly all food nutrients are present. In many ways, date 
palm fruit may be considered as an ideal food, providing a wide 
range of essential nutrients and potential health benefits. In 
addition, the date palm fruit has potential in various aspects of the 
human biology such as; controlling diseases and activate the 
metabolism of the human body. 
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