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Abstract - Dates are considered to be a staple food. It is a well-known fruit which has been consumed
throughout the world for a long time. It is one of mankind’s oldest cultivated plants and has been used as food
for about 6000 years (Al-Farsi and Lee, 2008). This study was carried out to determine the proximate,
minerals, anti-nutrient composition and functional properties, and to evaluate the sensory properties of the
pap sweetened with the formulated date flour. The results of proximate composition were as follows: moisture
(5.12g), fat (14.48g), ash (7.09g), crude protein (20.87g), crude fiber (2.30g), total carbohydrate (50.04g). the
mineral value were: calcium (51mg), magnesium (40mg), potassium (126mg), zinc (2.42mg), cooper (0.25mg),
iron (1.39mg), manganese (2.00mg) and sodium (70.95mg). The results of anti-nutrient composition were as
follow tannin (2.10mg), saponion (47.00mg), phytate (40.00mg) and oxalate (5.00mg). the results of the
functional properties were: water absorption capacity (67.33), oil absorption capacity (79.33), Bulk density
(10.0) and gelatinization (770c). The result obtained from the sensory evaluation showed that the taste and
flavor of the pap sweetened with the formulated date flour was equally acceptable as that of granulated sugar.
There were no significant differences in colour and mouth feel of the two sample but the texture and
appearance of pap sweetened with sugar was slightly preferred to that of date flour. The granulated sugar was
slightly more acceptable than date flour as a sweetener. Date palm fruit contain an appreciable amount of
nutrients such as minerals and fibre if improved upon in terms of texture and appearance can help in
controlling the blood sugar level when consumed as a sugar substitute should not exceed 250 words and should
concisely state what was done, how it was done, principal results, and their significance and/or contributions.
It should be also noted that abstract should not contain any equations, references, or footnotes.
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1. Introduction

Date palm could be one of the oldest cultivated plants, Date palm is now grown extensively for its edible
fruits under warmer climates across all the continents with a history of more than 6000 years. The world
production of dates has increased from about 4.6 million tons in 1994 to 7.68 million tons in 2010, with
expectations of continuous increase (Al-Farsi and Lee, 2008). Nearly 2000 cultivars of date palm are
known in the world, but only some have been evaluated for their performance and fruit quality. The date
palm (Phoenix dactylifera L.) plays an important environmental, and economic role for many people
living in arid and semiarid regions of the world. (Saba etal, 2015). The importance of fruits as a source of
nutrients which make many researchers including Nigeria develop interest in it (Anhwange et al., 2004;
Hassan and Umar, 2004; Umar et al., 2007).

Dates can be readily available in the groceries year-round. Some varieties of fresh, soft, good-quality
fruits, however, only found from September through December. In certain dry regions of Africa, dates
gathered while just reaching maturity and allowed to ripen inside the jars. Dates are one of the most
popular fruits packed with an impressive list of phytonutrients, vitamins, and minerals that are essential

46



O. O. Akinola; Nutritional potential of date palm fruit (Phoenix dactylifera) and its possible use as sweetener

for normal growth, development, and overall well-being. Date provide a wide range of essential nutrients,
and are a very good source of dietary potassium. The sugar content of ripe dates is about 80%. The
remainders consist of protein, fibre and trace elements including boron, cobalt, copper, fluorine,
magnesium, manganese, selenium, and zinc (Walid Al-Shahib, Richard J, Marshall, 2003 It contains
abnormal state of sugar substance, vital vitamins and high supplement thickness. In perspective of the
present rate of populace development in creating nations, date palm natural product may be more valuable
in some sustenance definitions than for direct utilization in the wake of cooking/simmered. The use of any
seed as a source of nutritious food arises from the knowledge of the chemical composition of its flour and
other products (Ogungbenle, 2011).

Dates constitute an important part of a balanced diet as they are natural sources of nutrients needed by
humans and animals. These nutrients include protein, carbohydrates, minerals and dietary fiber (Sadiq et
al., 2013). Also, dates are rich source of antioxidants, mainly Carotenoids and Phenolics (Rock et al.,
2009 and Al-Farsi and Lee, 2008). The antioxidant activity of dates differs according to their contents of
phenolic compounds, vitamin C, vitamin E, carotenoids and flavonoids (Al-Turki et al., 2010) Phytate
level varies in food according to growing conditions, food age, processing and testing methods (Nagel,
2012). The goal of conducting this study is determination of anti-nutrients of palm date fruits (phytate,
tannins &oxalate) and antioxidant activity, phenolic compounds, flavonoids, and ca

2 Materials and Method
Method of processing date fruit into flour
The dried date fruit was procured from the local market in Ede Town (Timi Market) in Osun state
The date fruit procured was sorted out and washed to remove dirt and unwanted materials. Afterward, the
date was deseeded, cleaned and dried in the oven at 700C for 8 hours, it was then milled into flour with an
attrition mill (Christy hunt, England).

Flow chart for the processing of date fruit into flour

Date fruit

!
Sorting

!
Washing

!
Deseeding
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!
Oven dried (700C for 8 hours)

!
Dry milling (attrition mill)
!
Date fruit flour
(Source African journal of Good Agriculture Nutrition and Development)

2.1 Chemical analysis of anti -nutrient properties
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Oxalate was determined by Day and Underwood (1986), one gram of date powder in a conical flask and
75 ml of 15N H2SO4 added to it while Phytate content was determined by the procedure described by
Haug and Lantzsch ,1983 and Maga, J.A. (1983)) using a spectrophotometer (Irmeco U-2020) at 519nm,
also Tanin determination was carried out using AOAC (1984), while Saponin was determined by Brunner
(1984).

3 Functional Properties of Date

Selected functional properties namely water absorption capacity (WAC), oil absorption capacity (OAC),
bulk density (BD) and gelatinization temperature (GT) were analysed. Water and oil absorption were
determined by the method of Lin et al. as modified by Okaka and Potter. 2g of the sample was weighed
into 15ml centrifuge tube and 10ml of distilled water or oil was added. The sample was mixed thoroughly
and allowed to stand for 30 minutes at room temperature and centrifuged at 2000-5000 rpm for 30
minutes. The volume of free water /oil (the supernatant) was red directly from the graduated centrifuge
tube. The amount of water and oil retained by the date flour was calculated from the difference in volume
of the initial amount of water or oil added to that decanted after centrifugation.

Bulk density was determined by the method of Okaka and potter (Suresh etal, 2015) 50g of the flour
sample weighted into a graduated cylinder and its volume was recorded. The cylinder was tapped
constantly on the table (10-15times) until there was no further change in volume. The BD was calculated
as the weight of the weight of the date flour samples in grammes (g) divided by the volume of the tapped
date flour sample in millimeters (ml). The method of Okezie and Bello (Wijesinghe eta | 2016) was
adopted for determination of gelatinization temperature. 10% suspension of the date flour sample was
prepared in a test tube and the mixture was boiled with continuous stirring. The temperature was recorded
30 seconds after gelatinization was visually noticed. Gelatinization temperature was taken in degree
centigrade. Sensory evaluation was cried out on the date flour using a nine-point hedonic scale. Twenty
untrained panelists were used. The panelists were asked to indicate their preference for the samples in
term of taste, flavor, mouth feel, acceptability, appearance and colour.

4 Results and Discussion

Table 1. The proximate composition of date fruit (mg/100g) dry weight

Parameter Date Flour
Moisture 5.21+£0.74
Fat 14.48 +0.53
Ash 7.09+0.20
Crude Protein 20.87 £0.67
Crude Fibre 2.30 £0.09
Total Carbohydrate 50.04 + 0.68

The results of the mean of 3 determination SD

Table 2. The mineral composition of date fruit (mg/100g) dry weight
Minerals Mean of mineral composition
Calcium 51.0 £0.015

Magnesium 40.0 £0,09

Phosphorous | 43.0 £0.15

Potassium 126.0 + 0,011

Zinc 2.42 +2.30
Copper 0.25+£0.78
Iron 2.42 +2.30

Manganese 2.00+£2.48
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Sodium 70.95 + 0.013 |

The result of mea 3 determination of the + SD

Table 3. The mean composition of Anti-nutrient content of date flour

Anti-nutrient | Mean composition
Tannin 0.0021 + 0.0003
Saponin 0.047 £ 0.0058
Phytate 0.040 + 0.0088
Oxalate 0.005 +0.012

The result is the mean of 3 determination + SD

Table 4. The sensory result of Pap fortified with date and Pap fortified with sugar

Sensory Pap + Date Pap + sugar
Taste 7.09+0.40 7.12 +0.20

Flavour 6.70 £0.21 6.77 £0.13

Texture 5.83 £0.05 7.12+0.13
Mouth feel 6.13+0.20 6.98+0.10
Acceptability | 6.58 + 0.40 7.18+0.21
Appearance 42020 6.97 £ 0.61
Colour 6.63 + 0.60 7.42 +0.30

Table 5. The result of functional properties of data flavor

Functional properties Value

Water absorption capacity 67.33+1.93
Oil absorption capacity 79.33+5.84
Bulk density 100 +2.70
Gelatinization T70¢

PH Acidic

The result of mean of the 3 determination + SD

5 Discussion
The results obtained shown the fat composition to be found at 14.48g/100g of date but according to

Liluchi and Mikil (1974), date was considered a low fat diet about 0.4%.the value obtained from protein
was 20.87.87k/100g of date flour which was a very high value compared with those reported by Elleuch
et al (2008) where he worked on two cultivars (Deglet nour and Allig cultivar) and obtained 2.1g and 30g
of protein respectively and as such date was considered a low protein diet. Total carbohydrate content was
found to be about 50% which is similar to what was reported by Elleuch et al (2008). The fibre content
was 2.39/100g of date which is too low compared to the result obtained by Elleuch et al. 2008 where
14.4g/100g on the two different cultivars were obtained. The variation in the nutritional composition may
be due to difference in cultivar / biological variation, climate and environmental condition.

The consumption of tannin in large doses may cause bowel irritation, liver damage, stomach and kidney
irritation and gastrointestinal pain, chelates minerals and makes them unavailable to the body. Also,
polyphenols reduce the bioavailability of Fe and causes anemia (McGee 2004 and Karamac, 2009) but the
level in the sample used was very low 0.0021 + 0.0003. The value of saponins from the analysis was
0.047 £ 0.0058 which is low and is within the permissible limit of (48.50 mg/100 g) as recommended
2003 (WHO, 2003). it is evidence from this study that utilization of date palm might not post any health
threat because of low value of oxalate 0.005 £0.012. This indicates that the fruit can be used effectively
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since the anti-nutritional composition is low and there would be no interference with the nutrients like
protein and minerals in the body.

The calcium magnesium 51mg/100g and 40mg/100g was higher than the result obtained by Ducuypere
(2001) which is 32mg/100g and 35mg/100g respectively. The phosphorus content (42mg/100g) was
lower compared to 51mg/100g reported by Ducuypere (2011). The iron content was 2.42mg/100g which
was higher than 0.8mg/100g obtained by Ducuypere (2011) and as such is found to be a good source of
iron as many studies have revealed. Potassium and sodium content were found to be 126mg/100g and
70mg/100g respectively value far higher than those obtained by Ducuypere (2011) which were
54mg/100g and 0.7mg/100g. The difference in value of these two research work may be due to the
difference in the level of moisture content which exerts a significant influence on chemical composition
of date according to Sahari et al 2007.

The result of the sensory evaluation was carried out on pap sweetened with date flour and one sweetened
with granulated sugar. High sensory scores were equally recorded for the taste and flavor of both paps
sweetened with date flour and one sweetened with granulated sugar.

The above interpretation of result shows that there was no significant difference in the taste and flavor
mouthfeel, colour and appearance of both paps sweetened with date flour and one sweetened with
granulated sugar, but there was significance difference in the texture. It can be deduced from the above
discussion that if the mouth feels, colour, and other can be improved upon; the date palm fruit will be
widely accepted as a sugar substitute.

Conclusion

The result showed that the product obtained can be effectively substituted for granulated sugar and can at
the same time help to control the health problems that could cause by the intake of simple sugar; and it
also helps to enrich the diet.
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