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ABSTRACT 
 
Date fruit (Phoenix dactylifera) is one of the fruits widely consumed for its 
contribution to good health and protection against chronic diseases such as 
diabetes. However, there is paucity of information on the chemical and nutritional 
composition of the sun-dried fruit. This study therefore analyzed the chemical, 
mineral, vitamin and proximate compositions of date fruits. The chemical 
composition was analyzed using gas chromatography mass spectroscopy (GC-MS) 
while the nutritional analyses such as mineral, vitamin and proximate 
compositions were carried out using standard analytical procedure. The results of 
the chemical composition revealed Date fruit (P. dactylifera) contains propanal, 
bis-phosphorus-dibromide, hexane hydrazine, 1,5-heptadiene, urea, 1,2-dimethyl-
thiirane, oxirane, 6-chlorohexyl ester and 3-chloropropionic acid among others. 
The result also revealed high concentration of potassium 2902±2.51 mg/kg, 
calcium 0.52±0.03 mg/kg and lowest concentration of magnesium 0.22±0.20 
mg/kg. The vitamin contents (A, C and E) were 9.22 mg/dl, 297.0 mg/dl and 60.53 
mg/dl respectively. The result of proximate composition revealed moisture 
content of 3.5%, ash 5.04%, fibre 7.50%, protein 11.95% and carbohydrate 
38.12% while fat had the lowest concentration of 1.65%. This study revealed date 
fruit (P. dactylifera) contains diverse chemicals and also contains great nutritional 
potential. 
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INTRODUCTION 
 
Phoenix dactylifera commonly called date fruit belongs to 
the Palmae (Arecaceae) family. The fruit is native to 
tropical South West Asia and North Africa. The fruit is 
commonly called ‘dabino’ in Northern Nigeria and is one of 
the staple fruits among the Hausas. Date fruit is widely 
cultivated for its sweet edible fruits which can be eaten 
fresh or sun-dried. The fruit is made up of a fleshy 
mesocarp and a single seed. The fruit is often sun-dried to 
give a sweetened honey taste and also to prolong the shelf 
life. It can be eaten raw or powdered and then added as 
sweetener/condiments to a variety of foods and juice. Date 
fruit is also consumed for its aphrodisiac properties which 
is a common belief among the Hausas. Date fruit contains 

many nutrients such as carbohydrates, proteins, fat, 
minerals and vitamins (Al-Qarawi et al., 2004; Barghini et 
al., 2007). The carbohydrates in date fruit are mostly in 
form of glucose, fructose and sucrose (Ali et al., 2012; Al-
Farsi et al., 2007). Date fruit is also rich in phytochemicals 
such as carotenoids, polyphenols (e.g. phenolic acids, 
isoflavons, lignans, and flavonoids), tannins, and sterols 
(Martín-Sánchez et al., 2014; Al-Farsi et al., 2005). Until 
date, there is dearth of information on the chemical 
composition and nutritional composition of Phoenix 
dactylifera despite the wide consumption in the northern 
part of Nigeria. As such this study aims to investigate the 
chemical, mineral, vitamin and  proximate  compositions  of  
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Phoenix dactylifera (date fruit) consumed in Sokoto, 
Nigeria. 
 
 
METHODS  
 
Sun-dried date fruits (Phoenix dactylifera) were obtained 
from Sokoto Central Market in Sokoto State. The seeds were 
removed and the remaining part oven-dried at 45°C until 
constant weight, powdered and stored. 20 grams of the 
powder was macerated in 200 mls methanol for 48 h. The 
filtrate was concentrated under reduced pressure using a 
rotary evaporator at 40oC for 45min and kept in 
refrigerator till further use. 
 
 
Chemical analysis 
 
The carrier gas was helium at a flow rate of 1.0 ml/min, and 
1 µl of sample was injected. The injector and detector 
temperature were 230oC and 200oC respectively. The 
column was oven programmed as follows: initial 
temperature of 60oC, initial time 2.0 min, program rate 
10oC/min and final temperature of 250oC. The identification 
of the compounds was by comparison of their mass spectra 
with the NIST/NBS Wiley Library Spectra and literature 
data. 
 
 

Nutritional analysis 
 

Standard methods of Association of Official Analytical 
Chemists (AOAC, 2000) were used to determine the 
moisture, crude protein, total ash, crude fat and crude fibre 
content of the sample. Moisture content was determined by 
heating sample to a constant weight in a crucible placed in 
an oven maintained at 105oC. Ash was determined by the 
incineration of sample in a muffle furnace maintained at 
550oC for 5 h. The crude fibre was obtained by digesting 2 g 
of sample with 200 mls of concentrated H2SO4 and NaOH 
and then incinerating the residue in a muffle furnace 
maintained at 550oC until constant weight is obtained. 
Crude protein (Total nitrogen (%) x 6.25) was determined 
by Kjedahl method. Crude fat was determined by 
exhaustively extracting sample in Soxhlet apparatus using 
n-hexane as the solvent. The total carbohydrate content 
was calculated by difference. The minerals and vitamins 
were determined as described by AOAC (2000). All the 
analyses were carried out in triplicate and graph pad 
statistical software was used to find the mean for each 
parameter. 
 
 

RESULTS 
 
The results on Table 1 shows date fruits contain diverse 

chemical compositions with various biological activities 
while table 2 presents the results of the mineral contents. It 
was observed that date fruit contains much concentration 
of potassium (2902 ± 2.51 mg/kg) compared to magnesium 
(0.22 ± 0.20 mg/kg). 
 
 
 
DISCUSSION 
 
Date fruit is one of the widely consumed fruits in Northern 
Nigeria due to its wide availability. The findings of this 
study showed date fruit contains high content of potassium 
(2902 mg/kg) which makes it therapeutically useful as a 
food supplement for children and adults. Studies have 
shown that high intake of potassium plays a major role in 
acid-base balance and in bone metabolism (MacDonald et 
al., 2005; Green and Kleeman, 1991). It is also involved in 
transmission of nerve impulses (Feng et al., 2018). This 
study also revealed date fruit contains low amount of 
calcium (0.52mg/kg) and magnesium (0.22mg/kg). Calcium 
are constituents of bone and teeth and are also involved in 
blood coagulation as well as nerve transmission (Ross et al., 
2011). Magnesium also plays a role in the body as a 
constituent of bones and teeth and acts as cofactors for 
enzymes such as hexokinases, phosphofructokinase and 
adenylase cyclase (Satyanarayana and Chakrapani, 2007). 
The results of this findings showed date fruit contains high 
content of vitamins C (297 mg/dl) and E (60.53 mg/dl) 
which are strong antioxidant vitamins that protects the 
body against the destructive effects of free radicals 
(Marques et al., 2014). The high contents of these vitamins 
in date fruit shows the plant has a rich protective effect 
against free radicals and can prevent cell membrane and 
body molecules (such as carbohydrates, lipids, nucleic acids 
and proteins) from oxidative damage. Vitamin A is well 
known to improve vision and is also involved in gene 
expression during embryonic development (Berdanier et 
al., 2008). The result of this study revealed a lower 
concentration of Vitamin A compared to the Vitamin C. 
However, the small amount of Vitamin A in date fruit can 
help in the prevention of diseases resulting from Vitamin A 
deficiencies (Table 3). 

The proximate analysis revealed low moisture, low fat 
and high carbohydrate contents (Table 4). The low 
moisture content (3.55%) observed in this study is in 
contrast to the report of Al-Harrasi et al. (2014) who 
reported moisture content of 15-21% in different cultivars 
of date fruit. The low moisture content of sun-dried date 
fruit as seen in this study is an indication of the loss of 
water due to drying and the prolonged shelf life of the fruit. 
This study also revealed an ash content of 5.04% in sun-
dried date fruit which is in contrast to 23.76% ash content 
of fresh date fruit reported by Hamza et al., 2014 and 1-2% 
ash content of date fruit reported by Al-Harrasi et al., 2014.  
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Table 1: A GC-MS analysis of themethanolic extract ofsun-dried 
Phoenix dactylifera (date fruit) showed the presence of the 
following components. 

 

IUPAC Name RT Peak area % 

Acetaldehyde 22.047 2.03 

Hydrazine 54.977 0.87 

4-Cyclopentene-1,3-diol 56.722 1.29 

1-Propanol 56.994 2.13 

Propanal 57.768 5.14 

Bis-phosphorus dibromide 58.400 5.85 

Hexane hydrazine 58.990 4.39 

Pentanoic acid 59.359 2.00 

1,5-heptadiene 59.770 5.07 

Urea 60.435 4.01 

1,2-dimethyl thiirane 61.028 4.05 

1-pentyn-3-ol 61.547 1.51 

Formic acid hydrazide 61.894 1.15 

1,5-hexadiene 62.507 2.66 

Oxirane 65.949 3.08 

5-hexenoic acid 71.806 2.76 

Cyclobutanone 84.843 3.30 

2,5-dimethyl-1-dodecanol 86.133 2.57 

7-Octenoic acid 86.651 3.04 

6-Chlorohexyl ester 87.430 3.29 

3-Chloropropionic acid 89.397 3.95 

4-methyl octanoic acid 90.214 1.56 

Methoxy ethane 91.432 1.62 

1,2-Pentadiene 98.233 0.88 

 
 
 

Table 2: Mineral content of the methanolic extract 
of sun-dried Phoenix dactylifera (date fruit). 

 

Minerals Concentration (mg/kg) 

Potassium (K) 2902.00 ± 2.51 

Calcium (Ca) 0.52 ± 0.03 

Magnesium (Mg) 0.22 ± 0.20 
 

Results are mean ± SEM 

 

 

Table 3: Vitamin content of the methanolic 
extract of sun-dried Phoenix dactylifera (date 
fruit).  

 

Vitamin Concentration (mg/dl) 

A 9.22 ± 0.02 

C 297.0 ± 2.00 

E 60.53 ± 0.04 
 

Results are mean ± SEM 
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Table 4: Proximate composition of the 
methanolic extract of sun-dried Phoenix 
dactylifera (date fruit).  

 

 Concentration (%) 

Moisture 3.55 ± 0.01 

Ash 5.04 ± 0.02 

Fibre 7.50 ± 0.03 

Protein 11.95 ± 0.01 

Fat 1.65 ± 0.02 

Carbohydrate 38.12 ± 0.01 
 

Results are mean ± SEM 

 
 
The ash content reveals the composition of total inorganic 
minerals in foods. Fiber refers to the part of diet which 
cannot be degraded by digestive enzymes but help improve 
the bulk of stool and protect the body from degenerative 
diseases. This study shows that sun-dried date fruit 
contains fibre content of 7.5%. This supports the findings of 
Al-Farsi et al., (2005) that date fruit contains 6-8% fibre. 
However, studies have shown that the fibre content of date 
fruit depends largely on its variety (Ali et al., 2012; Al-Farsi 
and Lee, 2008; Jamil et al., 2010). This study also shows 
higher protein contents (11.95%) compared to 5.46% 
crude protein content of date fruit reported by Hamza et al. 
(2014). The result of this study shows date fruit contains 
high carbohydrate but low fat content indicating the energy 
content of the fruit is majorly from carbohydrate. 
 
 

CONCLUSION 
 

Date fruit (Phoenix dactylifera) contains diverse chemicals 
and many potential health benefits. The consumption of 
this fruit can boost energy level, prevent dietary 
deficiencies and diseases in humans. 
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