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ABSTRACT 
 

Considering the nutritional qualities of fruits, apricot-date bars were developed 
at the Institute of Food Science and Nutrition, University of Sargodha, 
Sargodha, Pakistan during the year 2009-10. For this purpose date paste, dried 
apricot paste, skim milk powder, roasted gram flour, peanuts and sodium 
chloride were used in different four propotions. The results indicated that water 
activity, colour and texture of bars were affected significantly with the addition 
of dried apricots. Moisture was also significantly affected which ranged from 
17.14 to 19.21 percent and 71.49 to 72.81 percent whereas crude fat, crude 
protein, crude fibre, nitrogen free extract and ash were not significantly 
affected with the addition of apricot paste. The quantities of sodium, calcium, 
iron, manganese and zinc remained unchanged, whereas potassium increased 
significantly in these treatments. In-vitro protein and starch digestibilities 
ranged from 85.90 to 86.88 percent and 0.238 to 0.244 mg/g, respectively. There 
was no change observed in the quantities of free fatty acids. The total phenolic 
contents ranged from 225.20 to 263.84mg/100g. Microbiological analysis 
revealed that these bars were in the safe limits in bacterial and mold loads and 
might be stored for longer time. The studies further revealed that potential 
exists to produce economical fruit bars with commercial value. 
 
KEYWORDS: Apricots; dates; food bars; chemico-physical properties; 

Pakistan.  
 

INTRODUCTION 
 
Pakistan is among top ten date (Phoenix dactylifera L.) producing countries. 
Production of dates stood at 557.5 thousand tons during the year 2008 (6). 
Dates are highly nutritious and their importance for human health is 
mentioned in Holy Quran (13). One hundred grams of date flesh contains 
73.5g carbohydrates, 2.3g proteins, 1.5g and ash 0.2g fat. The dates also 
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contain vitamin A, C, B1, B2, folic acid, nicotinic acid, mineral elements and 
are considered good source of energy mainly due to presence of high 
amount of readily digestible carbohydrates (7). 
 
Mostly, fresh dates are used with little or no processing. However, several 
processed date products are now available in markets including date paste 
(36), date syrup (4), date pickle (25), date chutney, date relish (6), date jam 
and date jelly (37). Magnitude of these products is budding rapidly in Middle 
East region and other date growing countries (30).  
 
Apricots are also abundantly produced in Pakistan and their production stood 
at 238 thousand tons in 2008 (10). These can be used as fresh, dried or in 
processed form (22). These are good source of carbohydrates and some 
important nutrients. One hundred grams of dried apricots provide 62.64g 
carbohydrates, 30.89g moisture, 2.57g ash, 3.39g protein, 0.51g fat (18), 
55mg calcium, 2.66mg iron, 32mg magnesium, 71mg phosphorus, 10mg 
sodium and 1162mg potassium. These also contain vitamin A, C, thiamin, 
riboflavin and niacin (9).  
 
Food bars are considered as snack food with good sensory and nutritional 
characteristics due to their high content of proteins, carbohydrates, vitamins 
and minerals (19). Different fruits are being processed to formulate fruit bars, 
which are ready to use, and attract all age groups to meet their energy and 
protein needs (27). These bars contain different fruits, cereals and legumes 
as a major ingredient alongwith nuts, chocolate coatings or chips (19). 
 
Apricot pulp has been used in combination with soy slurry to make a food bar 
which has 15.35 percent moisture, 7.8 percent protein and 16.5mg/100g 
ascorbic acid. These apricot-soy bars are found to be good in sensory 
qualities such as flavour, texture and taste with lack of anti-nutritional factors 
(15).  
 
The apricots are abundantly produced in northern area of the country but due 
to non-availability of processing facilities, handsome proportion of produce 
goes waste. Some quantity is being processed by utilizing sun-drying 
technique. 
 
The present study was conducted to develop apricot-date bars by using 
different proportions of dried apricots and to determine its physico-chemical 
characteristics. 
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MATERIALS AND METHODS 
 

This study was conducted at the Institute of Food Science and Nutrition, 
University of Sargodha, Sargodha, Pakistan during the year 2009-10. Dates 
paste, dried apricots, skim milk powder, roasted grams, peanuts and table 
salt were procured from the local market. Analytical grade chemicals were 
purchased from Sigma Aldrich (Seelze, Germany) and Lab-Scan (Dublin, 
Ireland). Moisture, ash, crude fat, crude protein, crude fibre and nitrogen free 
extract in dates, dried apricot, peanuts and roasted gram flour were 
determined according to AOAC (11).  
 
Pitted dates and dried apricots were washed, dewatered, steamed for three 
minutes by placing them on live steam to make them free from microbes and 
softening purpose. Peanuts were shelled, roasted and crushed to form grits. 
Roasted gram, BHA/BHT and potassium sorbate were ground in Merlin 
Classic machine. Dates and apricots paste was prepared with the help of 
locally made mincing machine.          
 

Preparation of apricot-date bars  
 

Date and apricot pastes were blended in four different proportions (Table 1) 
with mixing machine. Other ingredients (skim milk powder, roasted gram 
flour, peanuts, common salt, potassium sorbate  and  BHA/BHT) were  added 
 

Table 1. Formulations of apricot-date bar. 
 

Treatments Date 
paste (g) 

Dried 
apricot 

paste (g) 

Skim milk 
powder (g) 

Roasted 
gram flour 

(g) 

Peanuts 
(g) 

Sodium 
chloride 

(g) 
T1 100 15 25 12 25 0.5 
T2 100 20 25 12 25 0.5 
T3 100 25 25 12 25 0.5 
T4 100 30 25 12 25 0.5 

 

to the fruits blend and mixed thoroughly. After mixing, the blend was 
converted into sheet of 1cm thickness on stainless steel table with rolling pin. 
Apricot-date bars (2.5x7cm) were cut with the help of round stainless steel 
cutting blades which were adjusted to 2.5cm width and 7cm in length. The 
thickness of bars was adjusted by moving up and down stainless steel strips 
frame. Each bar of 25g was packed individually in aluminum foil.  
 

Physical analysis of bars 
 
Texture of bars was determined according to Piga et al. (29) with certain 
modifications by using a texture analyzer (Mod.TA-XT2 Stable Microsystems, 
Surrey, UK) with a 5kg load cell. The Texture Expert Program version 
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4.0.9.0. was used for data analysis. Textural determinations were made by 
using three point bend rig probe for bend test. The bars were bended to 
determine structural characteristics present inside or on the surface. Samples 
for bend test were placed centrally on heavy duty plate form under three point 
bend rig probe. Both the load cell and probe were calibrated before test. 
Hardness measurement of bars by bending involved plotting force (g) versus 
time (sec). The maximum force (g) was used as an index of hardness for the 
bend test (Table 2). 
 

Table 2. TA-XT2 settings for comparison of hardness of different apricot-date bars 
by three point bend rig probe. 

 

Mode: Measure force in compression 
Option: Return to start  
Pre-test speed: 1.0 mm/s 
Test speed: 3.0 mm/s 
Post-test speed: 10.0 mm/s 
Distance: 5 mm 
Trigger force: Autu-50g 
Tare mode: Auto  
Data acquisition rate: 500 pps 

 

Water activity of bars was determined by using an electronic hygropalm 
water activity meter (Model Aw-Win, Rotronic, equipped with a Karl-Fast 
probe). This meter is a portable humidity temperature indicator, having 9 
volts battery. These bars were analyzed according to Piga et al. (29). The 
colour values of bars were determined with the help of colour meter (Colour 
Test-II; Neuhaus Neotec). The colour meter was calibrated by using 
standards (54 CTn for dark and 151 CTn for light). The colour of bars was 
determined by placing them under the photocell. The readings were 
compared with standard values. 
 

Chemical analysis of bars 
 

Moisture, ash, crude fat, crude protein, crude fibre, NFE and mineral contents 
of bars were determined according to AOAC (11). In-vitro protein digestibility 
of bars was determined by following pepsin digestibility method (26). In-vitro 
starch digestibility (IVSD) was assayed by employing porcine pancreatic 
amylase (33).  
 

Microbiological analysis of bars 
 

Total plate count: Total plate count of bars was made according to method 
No. 42-11 (8). Sample (1g) was taken onto sterile weighing paper with sterile 
spoon and transferred to sterile blender jar. It was diluted with 9mL sterile 
phosphate buffer, blended on low speed for 1-2 minutes, until sample was 
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thoroughly comminuted. Decimal dilutions were prepared by transferring 1mL 
of previous dilution to 9mL of diluents. All dilutions were well shaken. Each 
dilution bottle was agitated to re-suspend material that might have settled out 
and transferred 1mL of each dilution into each of appropriately marked 
duplicate petri dishes. Plate count agar about 12-15mL (cooled to 45°C) was 
poured in plates within 15 minutes of time of original dilution and allowed to 
solidify. Dilutions were poured in control plates for each series of samples, 
mixed sample dilutions and agar medium by rotating plates on the surface. 
The petri dishes were inverted and incubated at 35°C for 48 hour. All colonies 
were counted on those plates containing 30-300 colonies and multiplied by 
dilution factor. Arithmetic average was counted as total plate count per 
gramme. 
 

Mold count: Mold/yeast count was done according to method No. 42-50 (8). 
Media was prepared by using potato dextrose agar. Sample (1g) was taken 
onto sterile weighing paper with sterile spoon and transferred to sterile 
blender jar. It was diluted with 9mL sterile phosphate buffer and blended on 
low speed for 1-2 minutes, thoroughly comminuted. All dilutions were well 
shaken. Each dilution bottle was agitated to re-suspend material that might 
have settled out and transferred 1mL of each dilution into each of 
appropriately marked duplicate petridishes. 12-15mL of potato dextrose agar 
(cooled to 45°C) was poured in plates within 15 minutes of time of original 
dilution, mixed well and allowed to solidify. Dilutions were poured in plates for 
each series of samples, mixed sample dilutions and agar medium by rotating 
plates on the surface. These Petri dishes were allowed to solidify before 
inverting and incubated at 22-25°C. All colonies were counted on the plates 
containing less than 50 colonies and multiplied by dilution factor. Arithmetic 
average was counted as total plate count per gramme. 
 

Statistical analysis  
 

The data obtained from each attribute were statistically analyzed by using 
analysis of variance technique with the help of statistical package 8.1 and 
means separation was done (p≤0.05) by using least significant test (LSD) 
(34). 
 

RESULTS AND DISCUSSION 
 

Proximate analysis of raw materials 
 
Proximate composition (Table 3) indicated that date flesh contained 17.7 
percent moisture, 3.52 percent crude protein, 4 percent crude fibre, 0.61 
percent crude fat, 2.31 percent ash and 71.86 percent NFE. The composition 
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of date flesh was found in agreement with the earlier findings of Al-Shahib 
and Marshall (4), who reported that dates are nutritious and contain 
carbohydrates (44-88%), fat (0.2-0.5%),  protein  (2.3-5.6%)  and dietary fibre  
 
Table 3. Proximate composition of raw materials (as such basis). 
 

Composition Dates (hard) Gram flour 
(roasted) 

Peanuts (roasted) Apricots (dried) 

Moisture (%) 17.70±0.03 4.10±0.01 4.50±0.04 23.3±0.03 
Crude protein (%)  3.52±0.04 24.19±0.04 37.59±0.05 4.17±0.02 
Crude fat (%) 0.61±0.03 1.35±0.05 46.18±0.05 0.65±0.02 
Crude fibre (%) 4.00±0.02 4.91±0.02 3.87±0.04 8.21±0.05 
Total ash (%) 2.31±0.02 3.34±0.06 2.72±0.02 4.30±0.03 
NFE (%) 71.86±0.06 62.11±0.05 5.14±0.03 59.37±0.03 

 
(6.4-11.5%). Proximate composition of dried apricots indicated that apricots 
contain 23.3 percent moisture, 4.17 percent crude protein, 0.65 percent 
crude fat, 8.21 percent crude fiber, 4.30 percent ash and 59.37 percent NFE. 
The results of proximate composition of dried apricot are in close agreement 
with earlier findings (9) which explicates that dried apricots contain 62.64g 
carbohydrates, 30.89g moisture, 2.57g ash, 3.39g protein and 0.61g fat per 
100g of edible portion. Variation in composition might be due to variety, soil 
and climatic conditions. The earlier findings (5) further indicate that peanuts 
composition contains crude fat (46.18%), crude protein (37.59%), moisture 
(4.5%), crude fibre (3.87%) and ash (2.72%). These results are also in line 
with earlier findings of Atasie et al. (12). Roasted gram flour contains 4.1 
percent moisture, 24.19 percent protein, 1.35 percent crude fat, 4.9 percent 
crude fibre, 3.34 percent ash and 62.12 percent NFE. Naser et al. (28) also 
reported that chickpea contains about 72 percent carbohydrates, 1.80 
percent crude fat, 5.2 percent crude fibre, 20.2 percent crude protein and 1.8 
percent ash. 
 
Physical analysis of bars  
 
Water activity is an important tool to predict available water in foods. Its level 
defines growth of un-desirable microorganisms, food hazards, critical control 
points, standards for various preserved foods and packaging requirements 
(21). The data (Table 4) revealed that treatments had significant effect on 
water activity. Due to addition of dried apricots paste in different treatments, 
moisture content increased. Moisture is directly proportion to water activity.  
The highest water activity (0.55) was observed in T4 which contained the 
highest quantity of dried apricot paste (30g/100g date paste) against the 
lowest (0.53) in T1, having lowest quantity of dried apricot paste (15g/100g 
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date paste). The increasing trend was observed in case of treatments. The 
results pertaining to change of water activity agree to the findings of Estevez 
et al. (20), who found that water activity decreased from 0.71 to 0.52 at 0 and 
60 days, respectively during storage in cereal and nut bars. 
 
Table 4. Effect of treatments on physical parameters of apricot-date bars. 
 

Treatments Colour (CTn) Water activity Texture 
 Hardness 

(g) 
Fracturability (mm) 

T1 129.62a 0.534d 420.52a 64.25b 
T2 128.86b 0.539c 350.62b 64.60ab 
T3 128.48b 0.543b 335.97bc 65.00ab 
T4 127.86c 0.546a 315.58c 65.53a 

Data with different letters in each column differ significantly according to LSD test at P<0.05. 
 
The colour is an important quality attribute of fruit bars which attracts the 
consumer. It is essential for food processor to minimize the colour losses 
during processing and storage (2). The colour of bars was significantly 
affected as a result of adding different concentrations of dried apricots in 
treatments (Table 4). The lighter colour was observed in T1 (129.62 CTn) 
which had the lowest concentration of dried apricot paste (15g/100g date 
paste). Darker colour was observed in T4 (127.86 CTn) which contained the 
highest quantity of dried apricot paste (30g/100g date paste). These results 
are in line with Yousif et al. (35) who concluded that colour of date jelly varied 
during storage due to non-enzymatic browning. They stored date jelly for six 
months but effect was more pronounced during 3 to 6 months of storage.  
 
Texture is another most important property which determines the overall 
quality and consumer acceptability of a food product. Two texture parameters 
i.e. hardness (the force required to disintegrate sample when placed on 3 
point bend rig) and fracturability (the extent of deformation when placed on 3 
point bend rig). were studied. The data (Table 3) showed that addition of 
dried apricots had significant effect on texture of bars. Maximum value of 
hardness was observed in T1 (420.52g) and minimum in T4 (315.58g). On the 
other hand, the highest value of fracturability was observed in T4 (65.53mm) 
and the lowest in T1 (64.25 mm). Moisture content was increased due to 
addition of dried apricot paste which caused reduction in hardness and 
increased fracturablity of the bars.  These results are in line with the findings 
of Chen (16), who observed that hardness increased from 392 to 866g at 0 
and 60 days, respectively during storage in probiotic-fortified soy energy bar. 
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Proximate composition of bars 
 
The data regarding moisture contents differed significantly among different 
treatments (Table 5). Maximum mean value was observed in T4 (19.21%) and 
minimum in T1 (17.14%).  It is evident from the results that there was a  
 
Table 5. Proximate composition of apricot-date bars. 
 

Treatments Moisture 
(%) 

Crude 
protein 

(%) 

Crude fat 
(%) 

Crude 
fibre (%) 

Ash (%) NFE 

T1 17.14c 10.17 7.30 5.66 4.06 72.81 
T2 17.92b 10.53 7.30 5.70 4.15 72.32 
T3 18.92a 10.88 7.31 5.93 4.16 71.72 
T4 19.21a 10.85 7.32 6.14 4.20 71.49 

Values with different letters in column each differ significantly according to LSD test at P<0.05 
 
gradual increase in moisture content with increasing concentration of apricot 
paste. These results correlate with findings of Ahmed et al. (1), who 
observed an increase in moisture content (19.66 to 21.1%) in papaya fruit 
bars. The data on crude protein and crude fat showed non-significant 
changes in the treatments. Dried apricots are low in crude protein and crude 
fat and their addition resulted in minimum increase in protein and fat 
contents. Similarly, there was no change found in ash and crude fibre 
contents of bars. Maximum values for crude fibre (6.14g/100g) and ash 
(4.20g/100g) were observed in bars containing 30g apricot (T4) against 
minimum in T1 (5.66g/100g and 4.06g/100g) on dry weight basis. Nitrogen 
free extract was non-significantly affected due to addition of dried apricot in 
different bars. It was 72.81 percent in T1 and 71.49 percent in T4.  
 
Mineral profile of bars 
 
Apricot-date bars were subjected to mineral profile analysis. Sodium, 
calcium, iron, manganese and zinc were not significantly affected as a result 
of addition of dried apricot in different treatments. Dried apricots contain less 
quantity of sodium, calcium, iron, manganese and zinc, therefore, its addition 
in different treatments was found to be non-significant (Table 6). However, 
potassium increased significantly due to addition of dried apricot paste in 
bars because apricots were found to be rich in potassium content. Similar 
results were found by Al-Hooti et al., (5) in date bars containing almonds, 
sesame, oat and skim milk powder where potassium, sodium, calcium, iron 
and zinc were found to be 653.2, 40.50, 166.3, 4.30 and 2.97mg/100g, 
respectively. 
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Table 6. Mineral profile of apricot-date bars (mg/100g). 
 

Treatments Sodium 
(Na) 

Potassium 
(K) 

Calcium 
(Ca) 

Iron (Fe) Manganese 
(Mn) 

Zinc 
(Zn) 

T1 22.79 637.64c 102.59 4.85 1.20 2.68 
T2 23.15 639.25b 102.59 4.92 0.93 2.73 
T3 23.00 640.79a 101.06 5.03 0.77 2.65 
T4 23.36 642.12a 101.02 5.05 0.75 2.75 

Values with different letters in each differ significantly according to LSD test at P<0.05 
 
In-vitro protein and starch digestibilities of bars 
 
The values of in-vitro protein and starch digestibilities were not affected 
significantly due to addition of dried apricot paste in different treatments. The 
mean values of starch digestibilities for treatments gradually increased from 
0.238 to 0.244 mg/g on dry weight basis having the lowest score for T1 and 
the highest in  T4  (Table 7). It  is  apparent  from  the  results  that  there  was   
 
Table 7. In-vitro protein and starch digestibilities of apricot-date bar. 
 

Treatments Protein digestibility (%) Starch digestibility (g/g) 
T1 85.90 0.238 
T2 86.64 0.240 
T3 86.76 0.241 
T4 86.88 0.244 

 
a  gradual increase in starch digestibility by increasing the concentration of 
dried apricot paste. These results are comparable with the findings of in-vitro 
digestibility of date bars which were fortified with soy protein isolates and 
skim milk powder (32).  
 
Total phenolic contents and free fatty acids of bars 
 
Total phenolic contents increased significantly among different treatments 
(Table 8). Maximum value was observed in T4 (263.84mg/100g) and 

minimum in T1 (225.20mg). These results are in close agreement with the 
findings of Al- Farsi and Lee (3) who reported that date fruit contains 
240mg/100g of total phenolic contents.  Ruiz et al. (31) reported that apricot 
contains 160mg/100g phenolics. 
 
Free fatty acids (FFA) differed non-significantly among different treatments. 
The highest value was observed in T4 (0.081g/100g) and the lowest in T1 
(0.060g/100g) (Table 8). It is evident from the results that there was a gradual  
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Table 8. Total phenols and free fatty acids of apricot-date bars. 
 

Treatments Total phenols (mg/100g) Free fatty acids (g/100g) 
T1 225.20d 0.060 
T2 244.38c 0.078 
T3 251.46b 0.079 
T4 263.84a 0.081 

Values with different letters in each column differ significantly according to LSD test at P<0.05. 
 
increase in FFA with increasing concentrations of dried apricot paste. These 
findings agree to those of Jeyarani et al. (23) who found 0.98 percent free 
fatty acids in cereal-pulse based sweet-bars. 
 
Microbiological analysis of bars 
 
Total plate count (TPC) and mold count (MC) remained quit low in different 
treatments (Table 9). Both these counts differed significantly among different 
treatments of bars. Maximum TPC was observed in T3 (1.55×105 CFU/g) and 
 
Table 9. Effect of treatment on microbiological quality of apricot-date bar. 
 

Treatments Total plate count (CFU/g)  Mold count (CFU/g) 
T1 1.46x105b 3.9x101b 
T2 1.54x105a 4.3x 101a 
T3 1.55x105a 4.4x 101a 
T4 1.52x105ab 4.5x 101a 

Values with different letters in each differ significantly according to LSD test at P<0.05 
 
minimum in T1 (1.46 ×105 CFU/g). Similarly, the highest MC was observed in   
T4 (4.5 × 101 CFU/g) and the lowest in T1 (3.9×101 CFU/g). This increase 
might be due to increase in moisture content in bars which was contributed 
by the addition of apricot paste. The change in TPC and MC for various 
treatments is in conformity with the findings of Al-Hooti et al. (5) who reported 
that TPC increased significantly in all four treatments during six months 
storage ranging from 1.00 to 2.18 log10 CFU/g while MC varied from 2.18 to 
2.54 log10 CFU/g of date bar samples.  
 

CONCLUSION 
 

The study demonstrated that date and dried apricots can be used to 
formulate apricot-date bars of good sensory and nutritional value which 
provide appreciable amount of carbohydrates, proteins, fats, dietary fibre, 
and minerals. The fruit bars were under safe limits due to low water activity 
and high sugar content which posed no threats for microbiological growth. All 



Physico-chemical characterization of apricot-date bars       

J. Agric. Res., 2012, 50(3) 

419

bars had excellent in-vitro protein and starch digestibility. Total phenolic 
contents in bars are good indicator of antioxidant activities. Free fatty acids in 
bars were also within safe limit and showed no rancidity problem. These fruit 
bars may prove good snack for school going children to meet their body 
development needs. The study would be supportive to the food 
manufacturers and processors for better understanding of fruit bars. 
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