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The prevalence of constipation increases after the age of 65. Low fiber diet had a great influence on 
causing constipation, so it is important to include high fiber products in older people diet. Fiber enriched 
food bars were developing to add fiber on the diet of older people. To develop fiber enriched food bars to 
prevent constipation.4 treatments were made from fiber enriched food bars. Proximate analysis was 
determined to find out the moisture, ash, fiber, protein, and fat content. A preliminary sensory evaluation 
was used for assessing the acceptability of the fiber enrich bars using an 9-point hedonic scale 
Proximate composition revealed that highest crude fiber 14.16 was find in the T4 followed by T3 (13.40), 
T2 (9.26) and T1 (4.67). The results for the sensory study reflect highest core for T3.Fiber enrich bar was 
prepared by using oats, flex seeds, dates, figs, and honey. T3 (23% dates, 25% figs, 20% flex seeds 
and 20% 0ats) was better as compared to the other treatments as it was sensory more acceptable and 
had significant amount of fiber (13.4) which is good to prevent constipation. 
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INTRODUCTION 

Normally, “elderly” is defined as a 
chronological age of 65 years old or older, while 
those from 65 through 74 years old are referred to 
as “early elderly” and those over 75 years old as 
“late elderly” (Orimo et al. 2006). Aging is a 
continuous loss of physiological integrity and it is 
the main cause for major diseases, like cancer, 
cardiovascular disorders, and neurodegenerative 
diseases (López-Otín et al. 2013). Thirty to forty 
percent of elderly complain of gastrointestinal 
problems, most commonly constipation (Wiskur 
and Greenwood-Van, 2010).  

Having three or less bowel movements per 
week is called constipation. Constipation is not a 
normal part of aging. A literature review showed 
that the prevalence of constipation increases after 
sixty years of age, reaching between 8 to 43 
percent. Constipation is linked with symptoms of 

lower abdominal discomfort and distension 
(Jamshed et al. 2011). Risk factors for 
constipation include females, older age inactivity, 
low caloric intake, low-fiber diet (Rao, 2007). 
Constipation is divided into: functional or primary 
and secondary. Functional constipation can be 
further divided into normal transit, slow transit, 
and outlet constipation (Drossman and 
Dumitrascu, 2006).  Slow transit constipation and 
pelvic floor hypertonicity (It happens when the 
pelvic floor muscles are unable to relax and 
become too tense) are the two principal 
categories of primary, or idiopathic (disease which 
formed spontaneously or for which the cause is 
unknown) constipation. Slow transit constipation, 
or colonic inertia, results from dysfunctional local 
intrinsic reflex mechanisms within the colon, 
leading to slowed intestinal transit and impaired 
colonic contractions (Ginsberg et al. 2007).  
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Dietary fiber is used in the treatment and 
prevention of ailments (disease) such as obesity, 
cardiovascular disease, type 2 diabetes, and 
constipation (de Carvalho et al. 2006). Dietary 
Reference Intakes (DRI) for total fiber in older 
adults less than 70 years old is in men 14g to 
30g/1000 kcal/d and in females 14g to 21g/1000 
kcal/day (Kranz et al. 2012). Both fresh as well as 
dried figs have good amounts of fiber. They also 
have high amount of polyphenols. Figs have high 
amount of amino acids and are fat free with little 
or no cholesterol. Fig plant including leaves, fruit 
and roots have many uses and provide benefits 
for diseases of respiratory, gastrointestinal and 
cardiovascular system. It is also used as remedy 
for inflammatory. Fig fruit contains 73.50 g 
Carbohydrate, 0.56 g Fat, 4.67 g Protein, 3.68 g 
Dietary fiber (Soni et al. 2014). Dates are great 
source of fiber as well and an excellent source of 
potassium (Jatoi et al. 2009). They are high 
source of energy 278-301 kcal/100 g, because of 
high carbohydrate content. Total dietary fiber 
content of dates varied from 6.26 to 8.44 g/100 g, 
of which 84-94 was insoluble fiber. They are also 
found to be great source of antioxidant 
constituents including selenium 0.356 to 0.528 
mg/100 g, total antioxidants, carotenoids, and 
phenolics (Siddiq et al. 2013). Oats contain beta 
glucan is 55% which is soluble fiber and 45% of 
insoluble fiber. Insoluble fibers, improve fecal 
bulk, laxation and ameliorate (improve) 
constipation due to its bad absorbability. It 
contains Protein 1.0 g, Fat 1.5 g, Carbohydrate 
6.5g, Dietary fiber 0.8 g, Vitamin B (µg) 0.34/g 
(Sharma and Chawla, 2011). Honey is used as 
nutrition and also as a backup treatment for 
conditions like gastrointestinal tract ailments to 
ophthalmic (related to eyes) conditions. It contains 
17.1% water, 82.4% total carbohydrate and 0.5% 
proteins, amino acids, vitamins and minerals per 
gram (Hashim et al. 2018).  

Constipation can be defined as three or fewer 
bowel movements per week. Dietary fibers are 
used to treat and prevent constipation. The 
research is aimed to develop fiber-rich energy bar 
to prevent and treat constipation that is usually 
present in elderly. This study focus to develop 
energy bars which include different ingredients 
like dates, figs and oats that are rich in fiber and 
vitamins that helps in relieving constipation and 
fulfilling the nutritional needs of people suffering 
from it. 

Objective 
1. To develop fiber enriched food bars to 

prevent constipation. 
  
MATERIALS AND METHODS 

Study Design: Experimental 

Area of Research:  
Food Science and Technology Lab no. 102, 

University Institute of Diet and Nutritional 
Sciences (UIDNS), The University of Lahore, 
Lahore. 
Duration of Study: 4 months after the approval of 
synopsis. 

Equipment:  
Oven (for dry sterilization) or autoclave (for 

wet sterilization),pH meter, sterile petri dishes; 
standard size, soxhlet apparatus and desiccator. 

Data collection procedure 

Collection and preparation of raw materials:  
The ingredients i.e oats, dates, figs and honey 

were bought from the local market of Lahore. The 
proximate analysis of energy bars was done in 
Food Science and Technology Lab no. 102 in The 
University of Lahore. 

Procedure to develop food bars:  
The recipe to produce fiber enrich food bars 

include mixture of dates, oats and figs. These 
ingredients were used to increase the fiber 
content. The method for developing fiber enrich 
food bars was followed by the process described 
by Neelam Rawat (Catto-Smith, 2012).  
Treatments: 4 (T1, T2, T3, T4). 

Preparation of date paste:  
Dates were washed and pits were removed. 

Then dates were grinded in a grinder and paste 
was prepared. 

Preparation of figs:  
After cleaning figs were soaked into lukewarm 

water for 10 to 15 min. After that blended it in a 
grinder and figs paste was prepared. 

Preparation of oats flour:  
Oats were roasted for 4 to 5 min till the color 

changed lightly. After that it was blended to 
prepare oats powder. 

Preparation of flex seeds flour:  
Flex seeds were taken and grinded to make 

the powder. 
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Table 1: Treatment plan for fiber enrich food 
bars 

Treatments Dates Figs Oats 
Flax  

Seeds 
Honey 

T1 15% 15% 30% 30% 10% 

T2 20% 20% 25% 25% 10% 

T3 25% 25% 20% 20% 10% 

T4 30% 30% 15% 15% 10% 

 Recipe of fiber enriched food bars:  
Dates, figs, flex seed, oats, and small quantity 

of honey were the indigents (specific rich in fiber) 
used for the recipe. First of all, dates were 
washed, pitted, blended and prepared into paste. 
Figs were soaked in lukewarm water for 10 – 12 
minutes and blended into paste. Oats were 
roasted for 4 to 5 minutes and grinded to powder 
form. Flex seeds were also grinded into powder 
after roasting.  At the end all ingredients were 
mixed with small quantity of honey for sweetness 
and binding the bars. After mixing, all the 
ingredients bars were made.   

Analysis of fiber enriched food bars:  
Food bar samples were examined for the 

following moisture, crude fat, ash, crude fiber and 
crude protein according to the methods described 
in AACC (Chitkara et al. 2017).  

Moisture Content : 
The moisture content of the sample was 

determined using hot air oven at 105+5 C 
according to AACC Method (CHITKARA et al. 
2017). Weighed amount of fiber enriched bars 
was taken into sterilized and weighed china 
dishes. Than placed it in oven for 24 hours. After 
that samples were removed from the oven. For 
sample cooling, it was placed in a desiccator. The 
moisture content of the sample was determined 
by the formula given below: 
Moisture (%) = Weight of original sample (g) –
Weight of dried sample (g) x 100 

Weight of original sample (g) 

Crude Fat:  
The fat content of fiber enriched food bars 

was determined by the AACC Method No. 30-10 
(CHITKARA et al. 2017). Moisture free sample of 
food bars was first placed in thimble and then 
fitted in extractor of soxhlet apparatus. The 
solvent used for extraction was n-hexane. The 
whole extraction processes continued till 8-9 
siphons were done and the color of the solvent in 
the extractor becomes transparent. To vaporize 
the traces of hexane from the sample, the crude 

fat obtained was transferred from the receiving 
flask into the petri dish and placed in oven. The 
crude fat was determined according to the 
following formula: 

Crude Fat (%) = Weight of fat in the sample 
(g) x 100 

Weight of the sample (g) 

Total Ash:  
The ash content of fiber enriched food bars 

was determined by burning the sample in a Muffle 
Furnace after scorching to make the sample free 
from smoke according to AACC Method No. 08-01 
(CHITKARA et al. 2017). After weighing the 
sample, it was incinerated at 550 C for 4-5 hours 
in a muffle furnace. This process continued till 
white ash left in the crucible. Total ash in the 
samples was calculated by the formula given 
below: 

Ash (%) = Weight of ash (g) x100 
Total weight of sample (g) 

Crude Protein:  
The amount of nitrogen in fiber enriched food 

bars sample was determined by Kjeldhal 
apparatus according to kejldhal’s AACC Method 
No. 46-13 (CHITKARA et al. 2017). The organic 
forms of nitrogen were converted into inorganic 
ammonium sulfate by digesting the sample in 
concentrated H2SO4 and after that distillation was 
done using NaOH. The free ammonia than 
absorbed in a solution containing boric acid 4% 
having methyl red indicator. The boric acid 
absorbed ammonia was noted by titrating it 
against H2SO4. The crude protein was determined 
using the following formula: 

N (%) = Volume of H2SO4 used x 0.0014 x 
250 (ml)    x100 

Weight of sample x Volume of sample taken 
Crude protein was calculated by multiplying N 

(%) with the factor as below: 
Crude protein (%) = N (%) x 6.25  

Crude Fiber:  
The crude fiber content of fiber enriched food 

bars sample was determined by first digesting the 
sample in 1.25% H2SO4 and then by 1.25% NaOH 

according to AACC Method No. 32-10 (Chitkara et 
al. 2017). The sample which was free of fat and 
moisture was added in to the beaker with 1.25 
H2SO4 and left to simmer for about 30 minutes. 
Once the sample is cool it was filtered with a 
muslin cloth using distilled water and then again 
added in to the beaker. Repeat this process with 
200ml solution of 1.25% NaOH for about 30 
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minutes. After the sample got acid free and alkali 
solubles free, drying was carried out in oven for 
24 hours at 105+5 C. When the sample got 
moisture free it was then transferred in crucible. 
The white ash was obtained after placing the 
sample in muffle furnace at 550 C for hours. The 
crude fiber was calculated by the following 
formula: 
Crude fiber (%) = Weight of moisture free sample 
(g) – Weight of ash (g)   x100 

Weight of the sample (g) 

Preliminary sensory evaluation:  
A sensory evaluation was used to assess the 

sensory acceptability of the fiber enriched food 
bars. Fiber enriched food bars were set with 
different codes and subjected to sensory 
evaluation by an unskilled panel of 15 adults. 
Fiber enriched food bars were evaluated for 
texture, flavor, taste and color using a nine points 
scaling system ([9] like extremely, [8] like very 
much, [7] like moderately, [6] like slightly, [5] 
neither like or dislike, [4] distiller slightly, [3] dislike 
moderately, [2] dislike very much, [1] dislike 
extremely). 

Data analysis procedure 
Data was tabulated and analyzed with the 

help of SPSS version 24/Statistix-8. 
 

RESULTS  
Basic objective of present study was 

development of fiber enriched food bars to 
prevent constipation. The food bars are enriched 
with fiber so that it can help prevent constipation 
and normalizes bowel movements. Dietary 
Reference Intakes (DRI) for total fiber in older 
adults <50 years’ old male is 14g to 30g/1000 
kcal/d and in females is 4g to 21g/1000 kcal/day 
(Kranz et al. 2012).  

Most suitable assembling for the food bars 
were accepted through different preparatory trials. 
Different combinations were produced by using 
different amount of fiber using constant level of 
honey. Proximate analysis was done to find out 
the nutritional profile of fiber enriched food bars. 
Honey was taken constant in all treatments as 
10%. 

Moisture content of fiber enriched food bars. 
Moisture content in the fiber enriched food 

bars varied significantly. The mean values of T1, 
T2, T3 and T1 were 9.86%, 9.96%, 16.03% and 
20.70% respectively. Food bars prepared with 
15% dates, 15% figs, 30% oats, 30% flax seeds 

and 10% honey (T1) and food bars with 20% 
dates, 20% figs, 25% oats, 25% flax seeds and 
10% honey (T2) exhibited the lowest moisture 
content. While T3 (Food bars with 25% dates, 25% 
figs, 20% oats, 20% flax seeds and 10% honey) 
and T4 (Food bars with 30% dates, 30% figs, 15% 
oats, 15% flax seeds and 10% honey) showed the 
highest moisture content. 

Crude protein of fiber enriched food bars 
The research results show that mean protein 

of food bars made with different treatments are 
significant. The mean values vary from T1 (4.17) to 

T4 (2.50). T1 (Food bars with 15% dates, 15% figs, 
30% oats, 30% flax seeds and 10% honey) 
showed the higher protein content. While T2 
followed by T3 ((Food bars with 20% dates, 20% 
figs, 25% oats, 25% flax seeds and 10% honey 
and 25% dates, 25% figs, 20% oats, 20% flax 
seeds and 10% honey) while Food bars prepared 
with 30% dates, 30% figs, 15% oats, 15% flax 
seeds and 10% honey (T4) exhibited the lowest 
protein content. 

Crude fat content in fiber enriched food bars 
It is confirmed from the results that fat ratio of 

food bars is significant. The mean values vary 
from T1 (2.17) to T4 (9.85). Food bars prepared 
with 15% dates, 15% figs, 30% oats, 30% flax 
seeds and 10% honey (T1) reveals the lowest fat 
content. While T2 followed by T3 (Food bars with 
20% dates, 20% figs, 25% oats, 25% flax seeds 
and 10% honey and 25% dates, 25% figs, 20% 
oats, 20% flax seeds and 10% honey) and T4 
(Food bars with 30% dates, 30% figs, 15% oats, 
15% flax seeds and 10% honey) showed the 
higher fat content.  

Ash content in fiber enriched food bars 
It is confirmed from the study results that ash 

content of fiber enriched food bars are significant 
with the preparation of different treatments. The 
mean values for T1, T2, T3 and T4 are1.39, 0.57, 
1.92 and 1.73. Food bars with 20% dates, 20% 
figs, 25% oats, 25% flax seeds and 10% honey 
(T2) reveals the lowest ash content. Whereas food 
bars with 25% dates, 25% figs, 20% oats, 20% 
flax seeds and 10% honey (T3) showed the higher 
ash content. 

Crude fiber content in fiber enriched food bars 
 It is confirmed from the study results that 

crude fiber content of all four means of food bars 
are significantly different from one another. The 
mean values vary from T1 (4.67) to T4 (14.16).  
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Table 2: Mean value for moisture, protein, defat, ash and fiber of fiber enriched food bar 

 
 Moisture Protein Defat Ash Fiber 

Treatment Mean± S.D Mean± S.D Mean± S.D Mean± S.D Mean ± S.D 

T1 9.86± C 4.17± 0.19 A 2.17± 0.03 D 1.39±0.07 C 4.6± 0.2  D 

T2 9.96± C 3.46± 0.40 AB 3.44± 0.23 C 0.57±0.03 D 9.26± 0.1 C 

T3 16.0± B 3.09± 0.17 BC 8.12± 0.08 B 1.92±0.04 A 13.4± 0.2 B 

T4 20.7± A 2.50± 0.38 C 9.85± 0.17 A 1.73±0.03 B 14.1± 0.2 A 

 
Table 3: Mean value for color, taste, texture, flavor and overall acceptability of fiber enriched food 

bar 
 Color Taste Texture Flavor Overall acceptability 

Treatment Mean± S.D Mean ± S.D Mean± S.D Mean   ± S.D Mean± S.D 

T1 7.3667± 0.32 6.3333±0.58 6.7667± 0.21 6.2667 ± 0.83 6.7667± 0.81 

T2 7.6000± 0.53 6.6667±0.99 7.1333± 0.50 6.7000 ± 0.52 7.1333± 0.76 

T3 7.6333± 0.38 6.6667±0.36 7.2667± 0.12 7.2667 ± 0.90 7.6333± 0.32 

T4 7.6667± 0.23 7.8000±0.53 7.3333± 0.23 7.4333 ± 0.40 7.7667± 0.21 

 
Food bars with 15% dates, 15% figs, 30% oats, 
30% flax seeds and 10% honey (T1) shows the 
lowest fiber content. While T2 followed by T3 (Food 
bars with 20% dates, 20% figs, 25% oats, 25% 
flax seeds and 10% honey and Food bars with 
25% dates, 25% figs, 20% oats, 20% flax seeds 
and 10% honey) while T4 (Food bars with 30% 
dates, 30% figs, 15% oats, 15% flax seeds and 
10% honey) showed the higher fiber content. 

Sensory Evaluation of fiber enriched food bars 
In this study fiber enriched food bars were 

made and evaluated by an untrained panel of 15 
adults from The University of Lahore. The taste, 
texture, color, appearance, overall acceptability 
and flavor were studied and sensory evaluation 
was performed. The means of color, taste, 
texture, flavor and overall acceptability showed no 
significance differences among different 
compositions of fiber enriched food bars. The 
short description is given below:  

Color of fiber enriched food bars 
Color of an item is a significant factor in 

regards to its buying. Sensory evaluation 
Performa’s were used to evaluate the energy 
bars. Results showed that there was no significant 
difference among the means. 

Taste of fiber enriched food bars 
Taste of product is also an important criterion 

regarding the consumer acceptance of the 
product. The sensory evaluation was done for 
fiber enriched food bar. Results reveal that there 
is no significant difference among the means. 

Texture of fiber enriched food bars 
Texture of product is another important 

standard related to the consumer acceptance of 
the product. The sensory evaluations Performa 
was filled for fiber enriched food bar and were 
analyzed during the panel. Results reveal that 
there was no significant difference among the 
means. 

Flavor of fiber enriched food bars 
The change in flavor is related to the change 

in physical and chemical properties of the product. 
Flavor increase the product attraction. The 
sensory evaluation was performed for fiber 
enriched food bars to test its flavor. Results 
showed that flavor had no significant difference 
among the means. 

Overall acceptability of fiber enriched food 
bars 

Overall acceptability of the product is an 
important standard with respect to the consumer 
acceptance of the product. It determines the 
quality and taste of the product. The sensory 
evaluation was done for food bars were analyzed 
by the panel. Results and score of product overall 
acceptability showed no significant difference 
among the means. 

 
DISCUSSION 

Moisture determination is one of the important 
and widely used measurements in the testing of 
food. The most important to know is the effect of 
moisture on the stability and quality of food. The 
product with greater moisture content is subject to 
rapid deterioration. It is also important to know the 
nutritive value of the food (AACC, 2000). Moisture 
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content mean values of fiber enriched food bars 
are presented in Table 2. The mean values of 
moisture content are in increasing manner from T1 
to T4 due to high date paste concentration in its 
formulation that can have high water holding 
capacity. The moisture content helps giving soft 
texture to the food bars just like described in 
Păucean  et al.(2015) study (Pomeranz, 2013). 

Protein content analysis of foods and 
ingredients is important for a variety of reasons 
(Păucean et al. 2015). The results showed that 
the protein content decreases from T1 to T4. T1 
contains the highest protein content. The high 
protein content in T1 is due to high amount of oats 
in these bars. As claimed by the result of Youssef 
M et al. study, oat is a great source of protein 
(Nielsen, 2010).  

Determination of fat content is important 
because of regulatory requirements, nutritive 
value, and functional properties. One of the 
important thing to consider to which the standard 
and quality of a product made from dates depend 
is fat. The presence of fat contents in a product 
greatly affects the physical as well as chemical 
properties of a product. It is revealed from findings 
that all results of treatments are significant to one 
another. T4 contains highest fat content which is 
due to the increased percentage of figs in it. 
According to the claim of Adebisi et al.(2009) 
study, fig fruit is rich in fat (Youssef et al. 2016).  

Ashing is an important step in proximate or 
specific mineral analysis. Ash refers to the 
inorganic (mineral) residue remaining after the 
combustion or complete acid-facilitated oxidation 
of organic matter in food (Păucean et al. 2015). T3 
contains highest ash content while T2 contains the 
lowest. The high ash content may be due to the 
standard percentages of dates and oats in T3 as 
dates and oats contain good amount of minerals 
in it according to the study of El Hadrami  et 
al.(2012) and Webster et al.(2016) (Adebisi and 
Oyeleke, 2009; El Hadrami and Al-Khayri, 2012).   

Treatment T4 contains the highest amount of 
fiber whereas T1 contains the lowest. The fiber 
content increase in the product is due to fiber 
contribution from date paste (30%). Results are in 
accordance of Parvin et al. (2015) study who 
reported that the dates are rich in fiber (Webster, 
2016).  

As the results shows that the mean value of 
color of fiber enriched foods are non-significant. T4 
was the most acceptable one while T1 is the least 
but with very minor changes in the value However 
the color may change or become darker during 
storage of the food bars as described in Parvin S 

et al. study (Webster, 2016).  
From the results we found out that the mean 

values for texture if fiber enriched food bars are 
non-significant. Treatment T4 was the most 
acceptable while T1 was the least acceptable. The 
soft texture could be due to high moisture content. 
The results can be found in Păucean et al.( 2015) 
study which shows soft texture due to high 
moisture content (Pomeranz, 2013).  

The results for taste and flavor showed that 
the mean value is non-significant. T4 has the 
highest acceptability value whereas T1 has the 
lowest. This may be due to the fact that T1 
contains more oat flour than the T4 and has more 
bitter taste as shown in Salehifar M et al. study 
(Parvin et al. 2015).  

The mean value for overall acceptability is 
non-significant as well. T4 has the highest 
acceptability value whereas T1 has the lowest but 
with very little changes. This shows that different 
concentration of ingredients did not affect 
negatively the consumer’s acceptability of the 
food bars. The acceptability maybe due to the oat 
as described in Păucean A et al. study 
(Pomeranz, 2013). 

CONCLUSION 
Fiber enrich bar was prepared by using oats, 

flex seeds, dates, figs, and honey. 
T3 (23% dates, 25% figs, 20% flex seeds and 

20% 0ats) was better as compared to the other 
treatments as it was sensory more acceptable and 
had significant amount of fiber (13.4) which is 
good to prevent constipation. 
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