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ABSTRACT  
 

This study was carried out to evaluate the different formulae of pie prepared from black honey 
as alternative normal sugar and fortified with minced date palm fruits and vitamin A in sun flower oil.  
Chemical composition was determined in raw materials and different formulae of pie. Rheological 
properties, sensory evaluation, minerals content were determined in different formulae of pie; 
meanwhile, the physical properties and texture profile analysis were determined in different formulae 
of pie during storage period (6 days). 

The results showed that black honey, normal sugar and minced date palm fruits had contained 
the highest amounts from sucrose and total soluble solids. The black honey as alternative sugar at 
different ratio caused increasing in the volume and specific volume of different formulae pie. Sensory 
evaluation was observed that significant differences were found between pies formulae fortified with 
black honey as alternative sugar at different concentrate comparison with the control pie for color, 
texture and overall acceptability. Minerals content observed that the different formulae of pie had 
contained the highest amounts of potassium and phosphorus followed bay calcium, manganese and 
iron. The acid value, iodine value did not change during storage period whilst, the oils was added to 
different formulae had contained vitamin A effectively inhibited the increase in peroxide value after 6 
days. From the results of texture profile analysis it could be notice that doesn't changes in the different 
formulae of pie at zero time. After 6 days, it could be noticed that the texture profile analysis was 
changed between different formulae of pie and control. 

From the results it could be concluded that the different formulae of pie made from black honey 
as alternative of sugar and fortified with minced date palm fruit and vitamin A give the best pie had 
contained minerals, vitamin and high nutrition value. 
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Introduction 
 

Bakery products in the Middle East especially in the Arab countries are considered an 
important source of nutrients i.e., energy, protein, minerals and vitamins. Most bakery products can 
easily be enriched and fortified at low cost with proteins, vitamins and minerals to meet specific needs 
of the target groups of the population (Indrani et al., 2007). 

It can be assumed that there is a direct relationship between the stability of the vitamin and 
the oxidation status and peroxide value of the oil. The higher the peroxide values the greater the loss. 
Using high quality oil and protecting the oil from oxidization and rancidity is therefore basic to 
preserving the vitamin A. Moreover, on a percentage basis stability of vitamin A depends on the level 
of fortification. Since there are a given amount of oxidative components in the oil with which the 
vitamin A can react, the percentage of retention will be greater when higher levels of vitamin A are 
added (USAID's, 1998). 

Vitamin A is involved in maintaining the function of epithelia, mucous membranes, immune 
and red blood cells and the visual system (Ross, 2014). As vitamin A cannot be synthesized directly 
by the human body, it needs to be consumed in the form of animal source foods, such as eggs, liver 
and dairy products, or in the form of provitamin A from plant products rich in carotenoids, such as 
carrots, kale, spinach and sweet potatoes. Despite the poor bioavailability, bioconversion and 
bioefficacy of provitamin A, consumption of provitamin A rich plant foods alleviates vitamin A 
deficiency in low-income populations (Solomons and Orozco, 2003 and Akhtar et al., 2013). Vitamin 
A deficiency leads to severe health impairments, such as mortality and exophthalmia (WHO, 2009). 
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The date palm (Phoenix dactylifera L., family Arecaceae) is famous for its delicious fruits. 
Due to date fruit’s nutritional, economic and distinct medicinal properties, it is a common diet source 
for millions of people in Middle East and around the world (Vayalil, 2012). 

Dates fruits considered a high nutritious food, it is a rich source in carbohydrates (70 – 80 %) 
comprising mainly of sugars and dietary fibers, which making it one of the most nourishing natural 
foods available to the human. Dates are also a good source of some vitamins (A, B1, B3, and C) and 
macro-elements, such as phosphorus, iron, potassium and calcium (Biglari et al., 2009). 

Dates also being exceptionally rich in potassium and extremely low in sodium; it is a 
desirable food for hypertensive persons who are advised to consume low sodium diets. Besides the 
nutritional value, dates are rich in phenolics and flavonoid compounds (Al-Farsi, et. al., 2007), which 
have been shown to possess such biological benefits for human health. Dates processing are still 
following many of the time-honored methods of production and have not yet caught up with other 
modern agricultural industries (Al- Hooti et al., 2002). 

 Honey has been known to have some health benefits and anti microbial properties (Shultz, 
2009). Beyond many health claims and ability to mask any taste deficiency that may have resulted 
from ingredient interactions, inclusion of honey into bread formulation is reported to offer functional 
benefits, improve water-binding capacity of dough, provide increased volumes and improves shelf life 
of bake products (Foster, 2008).  

The substitution of a type of sugar by another had typically   been studied in food products 
with the objective of finding a level of replacement that will improve the product’s characteristics. In 
an earlier study, Torley et al. (2003) pointed out that individual starch gelation characteristic differs in 
their response to partial or complete substitution of various sugars. The quality and stability effect of 
honey in 100% wheat flour bread have been reported in literature. Specifically, increased additions of 
honey in bread have resulted into a higher water absorption, shorter development and stability time in 
the dough (Qunyi et al., 2010). 

Fermentable sugars in bakery products dough are essential for yeast as a source of energy, 
where as residual sugars in baked loaves and pies play an important role in determining its eating 
characteristics and also affected the flavor and shelf life of both resulted pan bread and pies (Iqbal et 
al., 2011). 

The aim of this study was carried out to fortify the pie with vegetable oils rich vitamin A, 
minced dates (AJWA) and black honey as alternative sugar to produce pie high nutrition value and 
low cost. 
 
Materials and Methods 
 
Materials: 
 

Wheat flour (72% ext.) was obtained from Ebn EL-Khatab Mill Company - 6th October City. 
Other ingredients: sunflower oil, activated compressed dried yeast, salt, dry milk, normal sugar and 
minced dates (AJWA) and black honey were purchased from local market. 

 
Methods: 
 
Chemical analysis of raw materials: 
 

Moisture, protein content, ash, crude fiber and lipids content were determined in wheat flour 
72% extraction, minced date palm fruit (AJWA), black honey and normal sugar according to AOAC 
(2010). 

Total soluble solids “TSS” was determined according to the official methods of analysis 
AOAC (2010) using handheld refractometer model “FG103/113. Samples containing undissolved 
sugar crystals like, wheat flour 72% extraction, black honey and normal sugar were diluted with a 
known amount of water (1:1), whereas minced date palm fruit (AJWA) containing suspended solids 
were centrifuged. A drop of the sample was placed in the refractometer. The reading was recorded as 
Brix directly. 
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The measurement sucrose percent was determined in raw materials according to the method 
of ICUMSA (1994) using Automatic Digital Polarimeter Type AA-10 using a wavelength of 578 nm. 

 
Preparation of pie formulae 
 

Five pie formulae and control pie were prepared (P0, P1, P2, P3, P4 and P5) using the recipes 
summarized in Table (1) according to AACC (2004). The pie formulae were fortified by sunflower oil 
treated with vitamin A 0.9 mg was added to 15g oil (60 IU/g oil or 60.0 mg/L oil) according to 
Bagrianske and Ranum (1998). All the other ingredients were added at the same ratio percentages as 
in the control except vitamin A according to AACC (2004). The dough was transferred to the shaping 
after that the pies, transferred to the fermentation room for 1 h until the pies were fermented. The pies 
were transferred to oven at 180 °C for 18–20 min., then ventilated and packaged in polyethylene bags 
and stored at room temperature for 6 days. 

 
Table 1: The percentage ingredients of pie formulae g/100g. 

Ingredients 
(%) 

Control 
pie P0 

Different formulae of pie 

P1 P2 P3 P4 P5 

Flour 72% 100.0 100 100 100 100 100.0 
Sugar 10.0 7.5 (7.5% 

sucrose) 
5.0 (5.0 % 
sucrose) 

2.5 (2.5 % 
sucrose) 

-------- 10.0 (10.0 % 
sucrose) 

Black honey ------ 5.0 (2.50 % 
sucrose) 

10.0 (5.0 % 
sucrose) 

15.0 (7.5 % 
sucrose) 

20.0 (10.0 % 
sucrose) 

------ 

Minced date 25.0 25.0 25.0 25.0 25.0 25.0 
Salt 1.0 1.0 1.0 1.0 1.0 1.0 

Dry milk 4.0 4.0 4.0 4.0 4.0 4.0 
Oil 15.0 15.0 15.0 15.0 15.0 15.0 

Vit. A mg ------ 0.9 0.9 0.9 0.9 0.9 
Yeast 1.5 1.5 1.5 1.5 1.5 1.5 
Egg 25.0 25.0 25.0 25 25.0 25.0 

 
Pie formulae weight, volume and specific volume: 
 

The weight of each pie sample was determined immediately after cooling using a digital 
weighing balance (0.01 g accuracy). The pie formulae volume was determined using rapeseed 
displacement method, Standard 10-05 (AACC, 2004). The specific volume of each different formulae 
of pie was then calculated as volume to mass ratio (cm3/g). 

 
Sensory evaluation: 
 

Samples were submitted to sensory evaluation by ten well trained panelists from Food 
Technology Research Institute (FTRI) staff through assigning scores for various external and internal 
quality parameters. 

 
Determination of chemical compositions and minerals content of pie formulae: 
  

Chemical compositions of different pie formulae were determined according to AOAC 
(2010). Elements content as calcium and manganese, iron, zinc, phosphorus, copper, sodium and 
potassium of pie formulae were determined according to the method of the AOAC. (2010), using 
Atomic Absorption Spectrophotometer (Perkin Elmer, Model 3300, Germany).  

 
Determination of vitamin A for pie formulae: 
 

The ß-carotene analysis was performed on samples by means of HPLC according to (Pupin et 
al., 1999). Vitamin A value calculation was performed based on vitamin A activity of the ß-carotenes 
according to the conversion factor provided by the (Food and Nutrition Board, Institute of Medicine, 
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2001). Vitamin A value was expressed in retinol activity equivalents (RAE), which represents vitamin 
A activity as retinol. Where, 12 mg of ß-carotene from foods are required to provide the body with 1 
mg of retinol, giving dietary ß-carotene an RAE ratio of 12:1.  

 
Extraction of the oil from different pie formulae: 
 

Oil was extracted from different pie formulae samples at zero time and 6 days by soaking in 
n-hexan at room temperature for 48h. The different extracts were filtrated and evaporated to dryness 
was kept in deep-freeze for further analysis. 

 
Physical analysis of oil extraction from different formulae of pie:  
 

Acid, iodine and peroxide value as ml. equivalents/kg oil was determined in different extracts 
oil from pie formulae at zero time and 6 days according to the methods described by AOAC (2010). 

 
Texture profile analyses: 
 

The texture profile analyses (TPA) indices of different pie formulae were determined using a 
texture analyzer (Cometech, B type, Taiwan). The conditions of texture analyzer were provided with 
software, 35 mm diameter compression disc was used. Two cycles were applied at a constant 
crosshead velocity of 1 mm/s, to 30% of sample depth then returned. From the resulting force-time 
curve the values for texture attributes i.e. firmness, gumminess, chewiness, adhesiveness, 
cohesiveness, springiness and resilieness were calculated from TPA graphic according to Bourne 
(2003). 

  
Statistical analysis: 
 

The obtained data were exposed to analysis of variance. Duncan's multiple range tests at (P ≤ 
0.05) level was used to compare between means. The analysis was carried out using the PRO 
ANOVA procedure of Statistical Analysis System (SAS, 2004). 

 
Results and Discussion 

 
Chemical constituencies of raw materials: 
 

Chemical compositions as moisture, protein content, total lipids, ash content, crude fiber, total 
soluble solids and sucrose were determined wheat flour 72% extraction, black honey, normal sugar 
and minced date palm fruits and the results are reported in Table (2). From the resultant, it could be 
observed that the wheat flour 72% extraction and minced date palm were detected in protein content 
(11.51and 3.0%) and total lipids (2.45 and 2.9%) whereas black honey and normal sugar were not 
detected in protein and total lipids. Black honey and normal sugar had contained traces amounts in ash 
and crude fiber, meanwhile, wheat flour 72% extraction and minced date palm were 0.84 and 2.13% 
in ash content, 1.04 and 5.20% in crude fiber, respectively. Total soluble sugar and sucrose were 
higher in normal sugar (99.95 and 99.76%) than minced date and black honey were 86.56 and 83.24% 
in total soluble sugar and in sucrose was 36.55 and 50.16%, respectively. These results are agreement 
with Al–Farsi and Lee (2008) and Nehdi et al. (2010) they found the date fruits are an excellent 
source of carbohydrates, dietary fibers, protein, lipids, some vitamins, minerals and bioactive 
compounds. 

Amin, et al. (1999) reported that the good quality of treacle (black honey)  must have the 
following figures for the suggested five calculated parameters: sucrose / reducing sugars ratio (1.5-2), 
total sugar % / total soluble solid% not less than 95, sucrose % / total sugar % (60- 65), reducing 
sugars % / total sugars, (30-35) and reducing sugar / ash ratio 16%. 

Raw sugar had 99.05% sucrose, dry matter 99.8%, reducing substance 0.23% ash 0.13% and 
calcium salts 0.033% (Golybin, 1995). Raw sugar analyzed by Blackburin (1984) gave sucrose (Pol) 
98.37%, reducing sugars 0.45%, other organic matters 0.55% ash 0.26% and water 0.37%. 
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Table 2: Chemical constituencies of raw materials g/100g dry weight 
Chemical 
compositions 

Wheat flour 72% 
extraction 

Black honey Normal sugar Minced date palm 
fruits 

Moisture 13.17 20.50 0.047 13.8 
Protein content 11.51 ----- ---- 3.0 
Total Lipids  2.54 ----- ----- 2.9 
Ash content 0.84 ----- ----- 2.13 
Crude fiber 1.04 Traces Traces 5.20 
Total soluble 
solids 

0.04 83.24 99.95 86.56 

Sucrose ------ 50.16 99.76 36.55 

 
Weight, volume and specific volume of different pie formulae: 
 

Date palm was added and black honey as alternative sugar at different ratio caused increasing 
in the volume and specific volume of different formulae pie as shown in Table (3). Volume was 
sharply increased at concentration 15g black honey followed by substitute the sugar with 10 and 5g 
black honey were 107.5, 105 and 104, respectively. The volume in pie formula P4 is reduced at which 
contain black honey 20 g without sugar most probably due to the poor gas retention caused by the 
high level of black honey.  

Weight of resultant different formulae pie showed that increases in gradually when black 
honey substituted sugar compared to control sample. This might be attributed to the hygroscopic 
nature of invert sugars, proteins, and pectin substances, which are present in the date syrup dough 
formula. The effect of date palm and black honey as a substituted sugar on the different formulae pie 
was studied by AL-Zubaydi et al., (2003), who reported that date, was found to cause a substantial 
increase in the weight and volume of loaves. Hussein (2008) found that adding date syrup (dibs) 
affected physical properties of both pan bread and pies. 

The same composite flour and baking time-temperature regime were used and hence starch 
gelatinization is not expected to vary significantly. Therefore, the only factor that could possibly have 
led to the differences observed in the volume and specific volume of the different pie samples is the 
varied interaction of the black honey and sugar mix systems on the gelatinization and extensibility of 
the starch mixture of the flour. 

Honey has been known to have some health benefits and anti microbial properties (Shultz, 
2009). Beyond many health claims and ability to mask any taste deficiency that may have resulted 
from ingredient interactions, inclusion of honey into bread formulation is reported to offer functional 
benefits, improve water-binding capacity of dough, provide increased volumes and improves shelf life 
of bake products (Foster, 2008). 

 
Table 3:  Weight, volume and specific volume of pie formulae 

Formulae Weight  (g) Volume (cm3) Specific volume (g/ cm3)  
Control  96.5  99.5 1.03 

P1 97.2 104.5 1.06 
P2 98.0 105.0 1.07 
P3 98. 9 107. 5 1.09 
P4 98.6 103.0 1.04 
P5 96.8 99.5 1.03 

 
Sensory evaluation of different formulae of pie. 
 

Appearances, color, texture, flavor, taste and overall acceptability were evaluated in different 
formulae pie and the results are tabulated in Table (4). It was observed that significant differences (P 
<0.05) were found between pies formulae fortified with black honey as alternative sugar at different 
concentrate comparison with the control pie for color, texture and overall acceptability. However, 
sample with 20g level of honey and free sugar had the highest crust browning color. The black honey 
samples were generally darker in crust color than the control sample due to the Maillard browning and 
caramelization reaction in the crust. Investigation into the chemistry of the gelatinization of wheat 
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starch in mixed sugar systems (sucrose-honey) would assist in substantiating the irregular trend 
observed in some physical properties of samples. 

The fruit of the dates are good sources of sugars, of vitamin C, of provitamin A, of minerals 
and fibers. Its output in flesh added to its biochemical features, destine it to several potential 
technological transformations in the domain of food science, as: the moderate drying in view to 
produce enriched flours (Ali et al., 2010). 

 
Table 4: Sensory properties of different pie formulae: 

Formulae  
Appearances 

(20) 
Color 
(20) 

Texture 
(20) 

Flavor 
(20) 

Taste 
(20) 

Overall 
acceptability 

(100) 
Control  18±2.22 a 20±1.12a 20±0.22a 18±1.42a 20±1.15a 96±1.52 a 

P1 18±2.10 a 18±2.45 b 20±0.21a 18±2/11a 20±1.41 a 94±1.71 a 
P2 18±1.32 a 18±1.43 b 20±0.22 a 18±2.3a 20±1.11a 94±2.02a 
P3 18±1.21a 16±232 b 18±0.55a 18±1.10a 18±1.98a 90±1.81a 
P4 16± 1.43b 14±0.29c 16±1.02b 18±1.43 a 16±1.61b 80±2.89b 
P5 918±2.06 a 20±0.98a 20±0.75a 18±2.01a 20±1.11a  96±2.27 a 

 
Chemical constituencies of different pie formulae. 
 

Chemical compositions as moisture, protein content, total lipids, ash content, crude fiber, total 
carbohydrates (TC) and vitamin A were determined in different formulae pie prepared from different 
levels black honey as alternative sugar and vitamin A was added to sunflower oil compared with 
control pie free black honey and vitamin A and the results are presented in Table (5). The results 
showed that the different formulae of pie increased gradually when alternative the sugar with black 
honey and may  be caused the addition of the equal weight from minced date palm fruits and control 
samples in the chemical compositions except vitamin A was traces in control sample. From these 
results showed that the black honey as alternative sugar and added vitamin A give pie high nutrition 
value.   

Vitamin A deficiency (VAD) remains widespread in many countries of south-east Asia and 
global efforts are aimed at the virtual elimination of VAD and all of its consequences. As a short-term 
measure, periodic administration of large doses of vitamin A has been implemented to reduce the 
serious consequences of VAD (Vijayaraghavan et al., 1984). Since inadequate dietary intake of 
vitamin A is the primary cause of VAD, the most rational approach for its prevention would be to 
encourage the daily consumption of adequate amounts of foods rich in vitamin A. 

 In addition, many investigators have studied the relation between dietary carotenoid intake 
and health. Ong and Chytil (1983) showed the existence of an inverse relationship between cancer and 
dietary intake of b-carotene, while anti-ulcer properties of β-carotene and β-cryptoxanthin were 
reported by Moszik et al. (1983), and antiageing effects of carotenoids were demonstrated by Cutler 
(1984). Our earlier studies identified some rich sources of β-carotene among the commonly consumed 
green leafy vegetables, as well as some less familiar foods (Bhaskarachary et al., 1995). 
 
Table 5: Chemical constituencies of pie formulae g/100g dry weight: 

Vit A 
mg/100g 

TC Ash Fiber Fat Protein Moisture  Formulae 

------ 69.99  0.90 1.53 17.08 10.50 15.13 Control 
0.65  64.87 1.88 3.11 18.45 11.69 15.83  P1 
0.65 64.48 1.89 3.24 18.62  11.77 15.42 P2 
0.66 64.08 1.91  3.33 18.85 11.83 15.63 P3 
0.66 63.84 1.95 3.41 18.90 11.90 15.13 P4 
0.66 67.43 1.20  2.54 17.81 11.02 15.46 P5 

 
Minerals content of different pie formulae. 
 

Calcium, manganese, iron, zinc, copper, phosphorus, sodium and potassium contents were 
determined in different formulae of pie and the results are reported in Table (6). From the resultant, it 
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could be noticed that the different formulae of pie had contained amounts from potassium ranged 
from 189.74 mg/100g in control sample to 249.74 mg/100g in different pie followed by phosphorus 
had amounted from 165.67 to 188.67 mg/100g. Whereas, calcium, sodium and manganese were less 
than 100mg/100g, meanwhile, iron was ranged 1.23 to1.90 mg/100g. Zinc and copper were less than 
1mg/100g. These results showed that potassium is found in dates in large quantities (dates are 
considered an important source of potassium), followed in descending order by phosphorous, 
magnesium, sodium and iron (Al-shahib and Marshall, 2003 and Al-Farsi and Lee, 2008). Eating 
seven dates (approximately 100 g) provides an adult person with the daily requirements of for 
magnesium, manganese, copper and sulfur, half of the daily need for iron, and a quarter of the daily 
need for calcium and potassium (Ali et al., 2008 and Al-Farsi and Lee, 2008). 

The sugar quality was clearly affected by the contents of Phosphorous (P) Calcium (Ca), 
nitrogen (N), Aluminum (Al) and Silicon (Si) dissolving of iron also increased the color (Akinaga et 
al. 1996). 

 
Table 6: Minerals content of pie formulae mg/100g: 

K Na Cu Zn Fe Mn P  Ca Formulae 
189.74 40.12 0.04 0.82 1.23 32.25 165.67 88.78 Control  
204.00 41. 77  0.05 0.84  1.36 35.60 171.46 92.04  P1 
219.86 42.48 0.05 0.86 1.52 38.71 177.35 97.48 P2 
233.36 43.50 0.05 0.88 1.77 41.47  182.71 104.04 P3 
249.74 44.71 0.05 0.90 1.90 44.25 188.67 107.78  P4 
197.40 41.80 0.04 0.83 1.30 33.60 168.44 90.58 P5 

 
Physical characteristics of different oil during storage period: 
 

The acid value, iodine value did not change during storage period. Therefore the peroxide 
value is a good index for the quality of a fat and indicator of rancidity was used. From the Table (7) it 
could be observed that the oils was added to different formulae had contained vitamin A caused 
effectively inhibited the increase in peroxide value after 6 days from 8.1 to 8.5 ml equil/kg oil 
compared with control pie sample the peroxide value was 13.7 ml equil/kg oil. This means that the 
formulae pie oil had contained high amounts of vitamin A as a natural antioxidant and minced date 
palm contained phenolic acid.  Fortified vegetable oils rich in polyunsaturated fatty acids were shown 
to be prone to oxidation, leading to limited vitamin A stability. Thus, it was hypothesized that fortified 
oils consisting of mainly saturated fatty acids might enhance the stability of vitamin A. Phenolic 
acids, which have been found to have a statistically significant increase of 64%–107% in the dried 
dates fruit (Al-Farsi et al., 2005). Total phenolic content in fresh dates is six times higher than in dried 
dates (Vinson et al., 2005).  

 
Table7: Physical characteristics of different oil during storage period 

 
 

Formulae Acid value Iodine value Peroxide value 
At  zero time 

Control 0.17±0.01a 131.2±5.16 b 3.3±0.14 a 
P1 0.13±0.01b 136.0±5.28 a 2.3±0.27 b 
P2 0.13±0.01 b 136.2±4.39 a 2.2.±0.18 b 
P3 0.13±0.01 b 136. 3±5.24 a 2.4±0.25 b 
P4 0.13±0.01 b 136.2±3.87 a 2.2±0.31 b 
P5 0.13±0.01 b 136.7±6.12 a 2.3±0.11 b 

After 6 days 
Control 5.10±0.25 a 94.3±214 b 13.7±2.48 a 

P1 2.48±0.14 b 111.3±3.54 a 8.3±1.51 b 
P2 2.57±0.11 b 115.6±3.64 a 8.2±1.25 b 
P3 2.43±0.13 b 117.8±3.51 a 8.4±1.37 b 
P4 2.43±0.17 b 118.4±3.61 a 8.1±1.59 b 
P5 2.54±0.15 b 116.3±2.89 a 8.5±1.27b 
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Texture profile analyses of pie formulae: 
 

Table (8) showed that the results of texture properties analysis of different formulae of pie at 
zero time and after 6 days made from sunflower oil fortified with vitamin A after that it was 
alternative the sugar with black honey as different level and fortified the pie formulae with minced 
palm date. The results observed that the hardness was 4.32 to 4.27, cohesiveness was from 0.52 to 
0.62, gumminess from 2.25 to 2.40, chewiness from 1.22 to 1.27, springiness was from 0.60 to 0.65 
and finely, resilience was 0.43 to 0.47, respectively, at zero time. 

After 6 day storage period the results observed that the hardness was 6.09 to 8.13, 
cohesiveness was from 1.42 to 1.87, gumminess from 6.11 to 8.94, chewiness from 2.11 to 2.82, 
springiness was from 0.60 to 0.65 and finely, resilience was 0.43to 0.48, respectively. From the 
results it could be notice that doesn't changes in the texture profile analysis between different 
formulae and control pie at zero time. Whereas, after 6 days, it could be noticed that the texture 
profile analysis was changed between different formulae of pie and control may be due to alternative 
sugar with black honey improver the characteristics of pie and also the date palm fruits and vitamin A 
were found in the different formulae of pie provide unique functional and nutritional values. 
Moreover the hardness was decreased may be caused the total soluble solids in sugar was higher than 
black honey for this reason the formula pie became freshness and also the increased in the other 
parameter may be explain the increasing of protein in the different formulae of pie when added 
minced date palm fruits.   

Texture analysis is primarily concerned with the evaluation of mechanical characteristics 
where a material is subjected to a controlled force from which a deformation curve of its response is 
generated. These mechanical characteristics in food can be further sub-divided into primary and 
secondary sensory characteristics which have proven to be correlated to sensory perception. The 
primary characteristics parameters are the hardness, springiness, adhesiveness and cohesiveness 
(Bourne (1978). Texture analysis is an objective physical examination of baked products and gives 
direct information on the product quality, oppositely to dough rheology tests what are inform on the 
baking suitability of the flour, as raw material (Szczesniak, 2002). 

 
Table 8: Texture profile analyses of different pie formulae  

Formulae Hardness Cohesiveness Gumminess Chewiness Springiness Resilience 
At zero time 

Control 4.32 0.52 2.25 1.22 0.60 0.43 
P1 4.30 0.55 2.30 1.24 0.62 0.45 
P2 4.29 0.57 2.33 1.25 0.63 046 
P3 4.28 0.59 2.37 1.26 0.64 0.47 
P4 4.27 0.62 2.40 1.27 0.65 0.48 
P5 4.31 5.53 2.27 1.23 0.61 0.44 

After 6 days 
Control 8.13 1.42 6.11. 2.11 0.66 0.50 

P1 6.61 1.55 6.54 2.34 0.68 0.52 
P2 6.41 1.64 7.93 2.42 0.69 0.53 
P3 6.24 1.72 8.26 2.52 0.70 0.54 
P4 6.09 1.83 8.41 2.62 0.71 0.55 
P5 7.74 1.50 6.31 2.27 0.67 0.51 

 
Conclusion 
 

From the obviously results it could be concluded and recommended the preparation different 
formulae of pie from black honey as alternative normal sugar give the best pie and high nutrition 
value caused fortified the different formulae of pie with minced date palm fruits and vitamin A.   

Numerous health benefits beyond its nutritional value have been associated with consuming 
date palm fruits and fortified the oil with vitamin A to enriched nutrition values of different kinds of 
food. Dates and vitamin A could have an important all round roles to play in dietary health.  
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