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Abstract 

Date bars are energy-dense snack foods developed from dried date 

fruits and sometimes enriched with other ingredients. They are 

popular functional foods for people who are looking for healthy 

snack options. Date bars can be fortified with different nutritional 

sources to overcome nutritional deficiencies among consumers. 

The present study was conducted to develop fiber-fortified date 

bars using rice bran, coconut powder, and nuts (almond, pistachio, 

and peanuts) with date paste as fiber sources and to examine their 

nutritional, microbiological, and sensorial characteristics. A total 

of five different formulations were developed and coded as T0 

(control/ without fiber sources), T1 (120 g date paste + 15 g rice 

bran), T2 (120 g date paste + 15 g coconut powder), T3 (120 g date 

paste + 15 g nuts), T4 (120 g date paste + 5 g each of rice bran, 

coconut powder, and nuts). Among the treatments, T0 showed 

significantly higher moisture content (25.44%), TSS (64 oBrix), 

and non-reducing sugar (15.03%). T1 showed significantly higher 

titratable acidity (2.9%), Mg (2855.88 ppm), and Zn (48.88 ppm). 

T2 showed significantly higher crude fiber (8.92%), ash (2.75%), 

fat (6.34%), and reducing sugar (57.84%). T3 showed significantly 

higher protein (5.18%), and Mn (4.06 ppm) while T4 showed 

significantly higher Fe (8.44 ppm) and total sugars (65.69%). The 

results of the sensory analysis revealed T3 having the highest 

scores for most sensory attributes followed by T2, T4, and T1 while 

the control treatment (T0) received the lowest sensory scores. It 

can be concluded from the present study that fortifying date bars 

with different fiber sources improved their nutritional value, 

especially fiber content while maintaining an acceptable total plate 

count. Thus, these functional snack foods can be served to 

consumers for better health. 
 

https://kjs.org.pk/
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Introduction 

Snacking has become a popular habit among people, and there is a growing awareness of the 

importance of healthy snacking for human health and nutrition. This has led to an increased 

demand for healthy snack products, driving food manufacturers to develop new products to 

meet consumer needs (Ishak et al., 2021; Ihuoma et al., 2022). The nutritional content of 

ingredients used in snack bars affects the product’s nutrients and energy value. When selecting 

ingredients, the dietary needs of consumers are often considered (Maia et al., 2021). Consumers 

are increasingly preferring convenient, natural, and nutritious food products with minimal 

processing. Fruit bars meet these criteria and have a longer shelf life than fresh fruits. They 

provide high dietary fiber, proteins, carbohydrates, micronutrients, and other bioactive 

compounds that are essential for meeting the body’s daily requirements (Munir et al., 2018). 

Fruit bars tend to be more attractive among consumers than fresh fruits since they provide more 

balanced nutrients (Ali, 2024). 

A fruit bar, also known as a fruit slab, is a dehydrated snack or dessert made from pulpy fruits 

or a mixture of commercially popular fruit pulps. It is a nutritious snack made from fruit pulps 

that provides high levels of vitamins and minerals (Devi et al., 2018). Fruit bars are typically 

made using fruit pulps, but other ingredients and additives may be included to enhance their 

nutritional value and sensory characteristics. Researchers have explored different fruits and 

ingredients to develop nutritious fruit bars, which can help overcome nutritional deficiencies 

and promote healthy snacking habits (Irshad et al., 2022). 

Instead of relying heavily on snacks prepared using refined sugar, the use of natural sweeteners 

such as date (Phoenix dactylifera L.) is preferable on health grounds (Ibrahim et al., 2021). As 

for the nutritional composition, the date palm fruit is an attractive option for developing snack 

bars. Although they are known as a rich source of carbohydrates, date fruits also provide a high 

quantity of good quality nutrients, including dietary fiber (i.e., β-glucans), and unsaturated fatty 

acids (i.e., oleic, and linoleic acids), as well as significant amount of micronutrients including 

riboflavin, niacin, tocopherols, potassium, and calcium. Dates are generally low in protein, 

though according to several studies, date fruits contain essential amino acids such as lysine and 

histidine which are deficient in most fruits. In addition, date fruits also contain different types 

of bioactive phytochemicals including phenolic acids, polyphenols, and carotenoids in 

significant amounts (Hussain et al., 2020; Hamad et al., 2015). 
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Dietary fiber found in plants mainly consists of cellulose, hemicellulose, pectin, lignin, gums, 

and mucilage (Dhingra et al., 2012). Regular intake of dietary fiber contributes to several health 

benefits including prebiotic activity, decreased risk of coronary heart disease, hypertension, 

obesity, as well as gastrointestinal diseases in some cases (Trinidad et al., 2006). In general, 

increased intake of fiber has a beneficial effect on human health. In recent years, the intake of 

dietary fiber has garnered more attention in food products because of inadequate dietary fiber 

consumption when considering the daily recommended intake. To increase dietary fiber intake, 

dietary fiber-fortified foods are recommended (Pratiwi et al., 2019).  

Rice bran is the abundant by-product produced during whole rice grain milling. However, it is 

commonly utilized as animal feed and the extent of use of rice bran is limited. With high 

contents of dietary fibers specifically cellulose, hemicellulose, pectin, arabinoxylan, lignin, β-

glucan, and phenolic acids, this by-product has large potential (Henderson et al., 2012). 

Coconut powder is a good source of dietary fiber, containing 60.9% total dietary fiber, 

including 56.8% insoluble fiber and 3.8% soluble fiber. It has great potential to be added to 

food products to improve the physical chemical and nutritional properties of the product 

(Jiamjariyatam et al., 2022; Trinidad et al., 2006). Almonds have the highest fiber content 

among nuts, with 11.8-13.0%. Pistachios contain 10.3% fiber, while peanuts contain 8% fiber 

(Amarowicz et al., 2017; USDA, 2015). 

Therefore, the present study was conducted to develop fiber-enriched date bars using rice bran, 

coconut powder, and nuts (almonds, pistachio, and peanuts) as fiber sources as these 

ingredients are known to have a good content of both soluble and insoluble fiber and to analyze 

their effect on the nutritional, microbial quality, and sensorial characteristics of the developed 

date bars.  

Materials and Methods 

Procurement of raw material 

Date fruits, skim milk powder, nuts (almonds, pistachios, and peanuts), rice bran, coconut 

powder, chickpea, and corn flour were purchased from the local market of Islamabad, Pakistan. 
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Pre-treatment of raw materials 

Date paste preparation 

Date paste was developed by following the method of Irshad et al. (2022) with minor 

modifications. Date fruits were washed, air-dried, pitted, and steamed (for 20-25 minutes). To 

obtain the date paste, mincing of these dates was done in a mincing machine. 

Preparation of raw materials 

Nuts (almonds, pistachios, and peanuts) and chickpeas were powdered using an electric 

grinder. 

Development of date bars 

Date bars were developed by following the method of Irshad et al. (2022) with minor 

modifications. All ingredients (i.e., skim milk powder, rice bran, coconut powder, nuts, and 

chickpea flour) were properly mixed with date paste separately and transferred to the cutting 

table. The corn flour was used as a duster to make molding easy. The contents were sheeted 

using a stainless-steel roller. The sheet was cut with molder into 3 cm wide, 7 cm long, and 1.5 

cm thick bars. Each bar of approximately 25g was packed and sealed in an airtight aluminum 

package. Table 1 presents the information regarding the ingredients used in date bars while 

Table 2 exhibits the formulation of all date bar treatments.  

Table 1. Information regarding the ingredients used in date bar formulation  

Ingredients Quantity (g) 

Date fruits 600 g 

Skim milk powder 50 g 

Chickpea flour 25 g 

Corn flour 

Rice bran 

Coconut powder 

20 g 

20 g 

20 g 

Almonds 10 g 

Pistachio 10 g 

Peanuts 10 g 
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Table 2. The treatment plan for date bars per 120 g date paste 

Treatments Rice Bran Coconut Powder Nuts 

T0 - - - 

T1 15g - - 

T2 - 15g - 

T3 - - 15g 

T4 5g 5g 5g 

T0
 = Control (No fiber sources), T1 = Date bars with 15g rice bran, T2 = Date bars with 15g 

coconut powder, T3 = Date bars with 15g nuts, T4 = Date bars with 5g each of rice bran, coconut 

powder, and nuts.  

Nutritional assessment of date bars 

The moisture, ash, dietary fiber, TSS (Total soluble solids), protein, fat, and titratable 

acidity of date bars were observed according to the standard methods of AOAC (2016).  

Lane and Eynon method No. 925-36 of AOAC (2000) was followed to determine total sugars, 

reducing sugars, and non-reducing sugars.  

For mineral analysis, the samples underwent ashing in a furnace at a temperature of 550oC. 

After ashing, the digestion process was performed on the resulting dry ash, involving the 

addition of a mixture of 6m HCL and 0.1 MHNO3 in equal proportions. Following dilution, the 

mineral content was determined using atomic absorption spectrophotometry, by the method of 

AOAC (2016). 

Microbiological analysis 

The total plate count was analyzed by the procedure followed by Swanson et al. (2001). 

Analysis of sensory attributes 

The sensorial attributes of fiber-enriched date bars i.e., color, flavor, texture, aroma, and overall 

acceptability were determined as per the method described by Iwe (2002). The nine-point 

hedonic scale was used to determine the sensorial characteristics of the date bar samples. The 

9-point Hedonic scale has scores points from 1 to 9 revealing the desirability of the food 

products as per the judgment of panelists (Like Extremely, Like Very Much, Like Moderately, 

Like Slightly, Neither Like nor Dislike, Dislike Slightly, Dislike Moderately, Dislike Very 

Much, Dislike Extremely i.e., from 9 to backward till 1, respectively). 
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Statistical analysis 

Analysis of variance (ANOVA) was used to statistically assess the results that were obtained. 

According to Steel et al. (1997), the Least Significant Difference (LSD) test was used with 

Statistix 8.1 software to evaluate the mean difference. 

 

Results and Discussion 

Nutritional assessment of fiber-fortified date bars 

The nutritional assessment of fiber-fortified date bars revealed significant variations among 

treatments (Fig. 1). Moisture content ranged from 21.84% to 25.44%, with the highest values 

observed in T0 (25.44%) and the lowest in T3 (21.84%). This relates to the research by Shaheen 

et al. (2013) who observed moisture content to be inversely proportional to the addition of 

different ingredients in date fruit-based bars. Similarly, Rehman et al. (2020) observed the 

control treatments to have higher moisture content as compared to the treatment with added 

fiber sources in date bars. Dietary fiber content differed notably, with values ranging from 

2.10% to 8.92%, the highest values in T2 (8.92%), and the lowest in T0 (2.10%). The observed 

results support the previous studies by Shaheen et al. (2013) and Rehman et al. (2020) who 

observed that the addition of ingredients like oat bran and coconut flour significantly increased 

the fiber content of date bars. A study by Singh et al. (2023) determined that date paste had 

2.30% crude fiber as observed in the control treatments in the present study and the addition of 

different fiber sources raised the fiber content to 8.92% which shows the sources utilized as 

fiber sources have a positive impact on the final products. A balanced diet must include fiber 

since it is vital for preserving digestive health and controlling blood sugar levels. Fruit snacks 

with added fiber provide higher nutritional value and promote satiety, which keeps people 

feeling fuller for longer (Taştan, 2023). According to Hussain et al. (2020), dates are a superior 

source of dietary fiber compared to cereals because they include high-quality fiber fractions 

like β-glucans, arabinoxylans, and cellulose. Ash content varied between 2.02% and 2.75%, 

with the highest values in T2 (2.75%) and the lowest in T0 (2.02%). The addition of fiber 

sources showed an increased ash content in fiber-fortified date bars with the coconut powder 

added treatment showing the highest values followed by the treatment added with rice bran. 

The date fruits have sufficient total mineral or ash content ranging from 1 to 2.5% (Ashraf and 

Hamidi-Esfahani, 2011). The results regarding the changes in ash content are highly consistent 

with the findings of Irshad et al. (2022) who observed a higher ash content in date bars with 

the addition of different protein sources. Total soluble solids (oBrix) ranged from 45.38 to 64.2 
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oBrix, with the highest results in T0 (64.2 oBrix) and the lowest results in T4 (45.38 oBrix). The 

results obtained are in line with the findings of Rehman et al. (2020) who observed a TSS 

ranging from 51.0 to 66.44 oBrix in date bars fortified with different natural fiber sources. 

Protein content ranged from 2.97% to 5.18%, with T3 (5.18%) having the highest and T0 

(2.97%) having the lowest values. Comparing the fiber-fortified date bars to the control sample, 

the results showed a noticeable rise in protein content. In other words, the protein content of 

the date bars was enhanced by the addition of fiber sources. According to Ashraf and Hamidi-

Esfahani (2011), date fruits lose protein content during ripening due to non-enzymatic 

browning/Maillard reaction, however during maturity stage, date fruit has a self-sufficient 

protein content (i.e., 1 to 7%). Fat content varied from 0.71% to 6.34%, with T2 (6.34%) having 

the highest and T0 (0.71%) the lowest values. When dates are fresh (kimri stage), their fat 

content is approximately 0.14 g/100 g, and when they are dried (tamer stage), it is 0.38 g/100 

g. Date flesh does not contain as much nutritious value as the skin, which contains lipids that 

are primarily concentrated there and are more important for protecting the fruit. Seeds can 

consist of up to 8.49% of fresh weight when it comes to lipids, which is often more than in 

flesh (Lieb et al., 2020). Titratable acidity levels fluctuated from 0.18% to 0.33%, with T3 

(0.33%) showing the highest and T0 (0.18%) the lowest. The observed TA content from 

different samples indicates variation in the concentration of organic acids present in the 

samples. Similar results were also observed by Irshad et al. (2022) and Rehman et al. (2020) 

in date bars fortified with different protein and fiber sources. 
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Sugar content of fiber-fortified date bars 

Carbohydrates, which include reducing sugars like glucose and fructose as well as non-

reducing sugars like sucrose, and trace amounts of polysaccharides like cellulose and starch, 

make up most of the chemical content of dates (Aljaloud et al., 2020). The sugar assessment 

of fiber-fortified date bars revealed significant variations among treatments (Fig. 2). Mean 

reducing sugar content ranged from 57.84% to 43.26%, with the highest values in T2 (57.84%) 

and the lowest values in T0 (43.26%). Values for non-reducing sugars ranged from 15.03% to 

2.06%, with T0 (15.03%) having the highest values and the lowest values in T2 (2.06%). Values 

for total sugars ranged from 65.69% to 58.25%, with the highest values recorded in T4 (65.69%) 

and the lowest values recorded in T1 (58.25%). Similarly, Munir et al. (2018) also observed 

similar sugar contents in date bars enriched with oat flour.  

Minerals content of fiber-fortified date bars 

Minerals are one of the main components of date palms that contribute to their nutritional value. 

At least fifteen important minerals, such as phosphorus, potassium, sodium, zinc, manganese, 

magnesium, copper, and iron, are present in date fruits (Tripler et al., 2011). According to El-

Hadrami and Al-Khayri (2012), minerals are necessary nutrients for the health of muscles, 

nerve cells, soft tissues, teeth, bones, and hemoglobin. Agronomic techniques, ripening stage, 

cultivar, and environmental factors all affect the amount of minerals in a crop (Tripler et al., 

2011; Al-Farsi & Lee, 2008). The mineral content of fiber-fortified date bars varied across 

different treatments (Fig. 3). Mean iron (Fe) content ranged from 0.56 ppm to 8.44 ppm, with 

the highest values observed in T4 (8.44 ppm) and the lowest in T2 (0.05 ppm). Iron is part of 
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hemoglobin, the pigment of red blood cells, which binds to oxygen and facilitates its transport 

from the lungs via the arteries to all cells throughout the body. Iron is also necessary for the 

process of hematopoiesis, which is the production of red blood cells (Abbaspour et al., 2014). 

The Dietary Guidelines for Americans (2010) recommends an iron-rich diet of 7 mg for 

children and 18 mg for adults. Zinc (Zn) content ranged from 9.17 ppm to 48.88 ppm, with T1 

(48.88 ppm) showing the highest and T0 (9.17 ppm) the lowest values. According to Norman 

and Hotchkiss (2007), zinc is a component of all living things and is necessary for taste, 

eyesight, and wound healing in addition to hundreds of other biological processes, such as 

blood clotting and enzyme reactions. Manganese (Mn) levels varied from 0.67 ppm to 4.06 

ppm, with T3 (4.06 ppm) showing the highest and T1 (0.67 ppm) the lowest values. The trace 

mineral manganese is still essential for supporting bone growth and metabolic processes. 

Magnesium (Mg) content ranged from 907.95 ppm to 2855.88 ppm, with T1 (2855.88 ppm) 

showing the highest and T0 (907.95 ppm) the lowest values. Magnesium offers elasticity to 

prevent injuries. Together with calcium, magnesium aids in blood clotting, muscle contraction, 

and the regulation of blood pressure (Norman and Hotchkiss, 2007). Similar results of mineral 

content were also recorded by Rehman et al. (2020) by the addition of different natural fiber 

sources to the date bars.    

 

Microbiological quality of date bars 

The results of total plate count contents of fiber-fortified date bars are shown in Figure- 4. 

Mean values for total plate count contents were 3.5×103, 5×103, 1.5×103, 2.3×103 and 4.8×103 
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Log10CFU/g for T0 to T4 respectively. The maximum value was achieved in T1 (5×103), and the 

minimum was in T2 (1.5×103). The observed results are supported by Rehman et al. (2020) 

who also recorded similar results for total plate count in date bars enriched with different fiber 

sources.
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Sensory Evaluation 

The results of sensory attributes of fiber-fortified date bars showed significant variations 

among treatments (Fig. 5). Overall, the treatment T3 (with 15g of nuts) showed the highest 

results across all parameters, especially in flavor (8.04), aroma (7.61) and overall acceptability 

(7.96) and was followed by the treatment T2 (with 15g coconut powder) showing favorable 

scores in all attributes tested. The treatment T4 (with 5g each of rice bran, coconut powder, and 

nuts) also showed good scores. Treatment T1 (incorporated with 15g of rice bran) also showed 

satisfactory scores across most attributes. The control treatment T0 (without any fiber sources) 

received lower scores as compared to the fiber-fortified treatments. Overall, the whole 

treatments were liked by the judges, but the fiber-incorporated treatments were liked the most. 

The incorporation of fiber sources especially nuts, and coconut powder contributed positively 

to the sensory characteristics, enhancing the desirability of the date bars. Similar results were 

also observed by Irshad et al. (2022) who noted higher scores for sensory attributes by the date 

bar treatments enriched with different protein sources in comparison to the control samples.   

 

Conclusion 

Based on the observed results of the present study, it can be concluded that fortifying date bars 

with these fiber sources (rice bran, coconut powder, and nuts) improved their overall nutritional 

profile while in particular the fiber content was effectively enhanced. Each treatment exhibited 

unique characteristics and compositional differences. Overall, the development of fiber-

enriched date bars presents a promising opportunity to offer nutritious and functional snack 
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options to consumers seeking healthier alternatives to sugar-based snacks available in the local 

markets.  
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