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Abstract
Fruits play an important role in human diet because they are dynamic bases of minerals, vitamins and dietary fiber. They are
rich sources of iron, phosphorous, calcium, and magnesium and contribute 90% of dietary vitamin C. Yellow and green fruits are
rich in vitamin A (beta carotene) folic acid, niacin and thiamine which are vital for normal functioning of the human body. Due to
the high perishability, Guava fruit ripen quickly in a few days after harvesting at room temperature. Due to its delicate nature it
cannot be stored for a longer period of time. The surplus quantity of the fruit remains unsold and goes to waste during peak harvest
season. Extension in post-harvest shelf life and preservation of guava fruit is the pre-requisite for the economical and efficient
utilization of this important fruit commodity in Pakistan. Guava pulp is considered as a rich source of fiber, ash, polyphenols, and
sugars. This study was aimed to develop cereal based bars using different varieties of guava pulp from two cultivars (Gola and
Surahi) (GP) at different concentrations (10% and 15%). Prepared bars were subjected to the proximate analysis. The results
demonstrated high moisture, protein and lower level of fat contents in the bars. Bars with guava pulp of Gola cultivar (15%) showed
the high level of moisture (6.34 ± 0.03 to 6.47 ± 0.02), protein (4.69 ± 0.02 to 4.61 ± 0.01), fiber (3.85 ± 0.05 to 3.84 ± 0.06) and
fat (3.42 ± 0.05 to 3.06 ± 0.03) contents. Then the bars were evaluated for sensory acceptance by trained personal. The sensory
analysis showed satisfactory acceptance of the bars containing 10% guava pulp (GP) regarding the aroma, flavor, and textural
attributes. The bars containing 15% GP received satisfactory acceptance regarding to aroma only but their texture was not too
good. The bars were stored for 14 days and the effect of storage were studied on the bars.

Keywords: GP (Guava pulp); Polyphenols; Sensory analysis;
Proximate composition

Introduction
Guava (Psidium guajava L.) being a climacteric and highly
perishable fruit has rapid post-harvest ripening [1]. It is called common
man’s fruit and also referred as the apple of the tropics and “apple of
poor man”. Guava has the priority over other fruits due to its high
nutritional and commercial values.
Numerous studies have been carried out in order to replace
wheat flour with flour made from fruit pulp (dry) in the preparation
of bakery products such as biscuits due to economic constraints,
business requirements, new consumption trends, and specific eating
habits [2,3]. Residues of different fruits can be important source of
nutrients to satisfy consumer demand for healthier products. Many
food industries are finding ways to add functional ingredients to their
products [4]. According to Aquino et al., [2] when fruits and their pulp
added to foods. They were able to enhance the taste, texture, aroma,
color and nutritional value of the products produced. Santucci et al. [5]
stated that the flour mixed with different fruit fractions or using pulp
improves not only the nutritional quality of bars but improve their
palatability, making them more accepted by consumers.
Currently, the food sector has to deal with a high rate of food
waste produced by fruit processing for various products such as jams,
juices, ice cream, bakery products, sweets and others. The use of fresh
pulp fruits is an important new step for the food industry. Use guava
processing waste, such as guava peel, could increase the raw material
yield minimizing the problems caused by the disposal of large amount
of industrial waste and also expand alternative food production [6].
The Guava as a fruit has not much higher shelf life but when converted
to different products the shelf life of the fruit as a new product is
increased and thus post-harvest losses are lessened. An economically
and technologically feasible alternative would be to produce flour from
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guava peels in order to either make new products, such as cookies,
or partially replace wheat flour to improve the product’s nutritional
quality since guava has good antioxidant potential and high vitamin C
and phenolic compound levels and pigments such as β-carotene and
lycopene [7].
Guava is used in many products to enhance the shelf life and to
increase the nutritional value of the product. Guava is being processed
into different products e.g. jam, jelly, marmalade, beverages and many
other different products. Being a climacteric fruit guava exhibit a rapid
rise in rate of respiration and production of ethylene during ripening
[8]. Guava fruit shelf life ranges from 2 to 4 days at ambient temperature.
Numerous postharvest handling methods including controlled/
modified atmosphere and cold storages have been recommended to
extend the storage life and maintain quality of guava fruit. Its delicate
nature, short post-harvest life, and susceptibility to chilling injury
and diseases, limit the potential for export of guava fruit. Thus, the
current research was done to show that the shelf life can be increased
by converting guava pulp in cereal based bars. During current study
innovative bars filled with Guava pulp was made. It can increase the
nutritional value of the cereal bars and introduce a new flavor to the
customer.
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Materials and Method
Procurement of raw material

%Total Sugars =

Guava (Psidium guajava L.) fruit was purchased from the
Samundari, Faisalabad Pakistan. The fruits were washed under running
clean tap water, then the fruits were cut into small pieces and blanched
to inactivate the enzyme of guava, then after it, the fruits were put
into the fine pulper for pulp extraction. Material preparation and the
physicochemical analysis were performed at the Laboratory of Food
Safety at Faculty of Food, Nutrition and Home Sciences, University of
Agriculture, Faisalabad, Pakistan.

Weighed pulp was filled in plastic bottles then stored at freezing
temperature. The pulp was stored for about one week to get the desired
hard texture for filling in the bars. The pulp was again weighed to
calculate the yield, packed in sealed glass containers stored at room
temperature for 12h prior to bar preparation. Then the pulp was added
into the dough sheets to make Guava bars (Table 1).

Proximate analysis
Moisture: Moisture content of the bars was determined with slight
modifications in methods used by Florina. Weighed samples were
placed in the hot air oven for 5-6 hours at 95°C.
Wt. of original sample – Wt. of dried sample × 100
Wt. of original sample

Ash: The samples were analyzed for total ash with some difference
in Florina.
Wt. of ash × 100
Ash =
Wt. of sample
Fat: The crude fat contents of samples was determined by following
procedure described in AOAC [9] method No. 30-10.01.
Crude Fat ( % ) =

Wt. of fat × 100
Wt. of sample

Crude protein: The crude protein contents in sample was estimated
according to the Kjeldahl’s method as described in Sackey.
Vol. of H 2SO4 × 250 × 0.0014× 100
Nitrogen ( % ) =
Wt. of sample × Vol. of sample
Total protein (%) = % Nitrogen × 5.57
Fiber: Fiber percentage was calculated according to Sackey
Augustina Sackle and Kwaw Emmanuel method with minor
modification. The percentage of crude fiber was calculated after igniting
the samples according to the expression given below:
Crude fiber ( % ) =

Ascorbic acid: Ascorbic acid content was determined by
indophenol’s titration method described by AOAC [9] with some
modifications.
1 × R × V × 100
Ascorbic acid mg / 100 ml =
R1 × W × V1
1 = Constant
R1 = ml of dye used for standard solution
R = Dye used during sample

Preparation of bars

Moisture ( % ) =

Fehling solution factor × dilution factor × 100
Titration value

Wt. of residue left − Wt. of ash × 100
Wt. of original sample

Total sugars (Reducing and non-reducing): Total sugars was found
by Lane and Eynon described by Ranganna with some modification.
Treatments

Concentration

T0

Controlled

T1

Guava Pulp (Gola) (10%)

T2

Guava Pulp (Surahi) (10%)

T 1'

Guava Pulp (Gola) (15%)

T 2'

Guava Pulp (Surahi) (15%)
Table 1: Treatment plan.
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V = Volume of sample diluted with oxalic acid solution
W = Weight of sample
Sensory analysis of guava bars: Sensory analysis of product was
performed by a panel of trained judges. Evaluation was done on 9
hedonic scale.

Results and Discussion
The graphical depiction of compositional result shows parameters
one by one. There are few studies in the literature on the use of fruits
pulps for making bars. No studies were identified in the literature
reporting data of proximate composition of guava pulp; only a few
studies on fresh fruit, guava powder and guava pomace residues were
found. The lack of data on guava pulp may explain the differences
observed between the data analyzed and those available in the literature
because the flour undergoes prior physical processes, such as heating,
which may change its physical and chemical attributes.

Moisture
It is obvious from the results that there was a gradual increase in
moisture during the storage. The pulp concentration had a significant
effect on bars, while the storage had the non-significant effect. Owing
to high moisture content, increase in pulp concentration increases
moisture value. This is because the pulp has high concentrations of the
moisture that’s why the moisture content is increasing by increasing
the pulp concentration.
The moisture content of the guava bars was 6.28% to 6.40%, which
was increased during the storage period because the plastic containers
tends to impermeable to the moisture and thus the moisture of the bars
were retained.
In a study by Munhoz et al. [10], the moisture content obtained
from guava pulp was 12.55%, and the moisture content of flour obtained
from the pulp with guava peel was 13.24%; these results are higher than
those obtained in the present study. It was found the average moisture
content of 9.72% in guava (Psidium guajava L) flour; a value that is
somewhat comparable to the present study. In graph series 1 shows
storage days (Figures 1 and 2).

Fiber
Storage impact was also had non-significant effect on crude fiber.
The content of crude fiber remained almost same during whole storage
period. As the concentration of guava pulp is different, the percentage
of crude fiber contents depends upon the concentration of pulp used
in different treatments. It is depicted from the results that guava pulp is
the richest source of dietary fiber.

Volume 7 • Issue 3 • 1000567

Citation: Jahanzeb M, Atif RM, Ahmed A, Shehzad A, Sidrah, et al. (2016) Exploring the Nutritional Quality Improvement in Cereal Bars Incorporated
with Pulp of Guava Cultivars. J Food Process Technol 7: 567. doi:10.4172/2157-7110.1000567

Page 3 of 7

Mositure

%age

6.5
6.45
6.4
6.35
6.3
6.25
6.2
6.15
6.1
Series1

1

2

3

4

5

6.25

6.3

6.34

6.31

6.38

Series2

6.29

6.35

6.4

6.35

6.39

Series3

6.31

6.44

6.47

6.36

6.37

Treatments
Series1

Series2

Series3

Series 1 = at 0 day of storage

1 = T0

4 = T2

Series 2 = at 7 days of storage

2 = T1

5 = T2'

Series 3 = at 14 days of storage

3 = T1'

Figure 1: Graph for moisture content.
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Figure 2: Graph for fat content.

It is vivid from the results that there is significant difference in
crude fiber contents for different treatments of bars. Means for crude
fiber of different samples (Graph) demonstrated that T0 showed the
lowest value 0.52% of fiber content. The highest value for crude fiber
contents 3.52% were found in T1'. It is depicted from the results that
guava pulp is the richest source of dietary fiber so bars have more fiber
content than control. Leelavanthi and Tzia [11] prepared high fiber
bars and found that dietary fiber content that was about three times
higher than the control bars (Figure 3).

Protein
Analysis of variance for protein contents of different treatments
during storage has been given in graph. It is obvious from the results
that there is significant difference in protein contents for different
treatments of bars. Means for protein contents of different treatments
demonstrated that T2' showed the highest value (4.65%) of protein content.
The lowest protein contents (2.90%) were found in T0. Protein contents
increased as we added guava pulp at different concentrations [12].
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Means for protein contents of different treatments demonstrated
that T2' showed the highest value (4.65%) of protein content. The lowest
protein contents (2.90%) were found in T0. Protein contents increased
as we added guava pulp at different concentrations (Figure 4).

Ash
The effect of pulp showed that the ash content was increasing in the
bars. As the guava pulp has more fiber percentage thus, the ash content
is increasing by addition of the pulp. Gola has the more ash percentage
as compare to Surahi. Mean values (graph) for ash contents of different
treatments showed the lowest value (0.69%) of ash content by T0 while
the highest value of ash contents 3.23% was found in treatment T1'.
While T1, T2 and T2' had 3.16%, 2.32% and 4.24% ash respectively [13]
(Figure 5).

Total sugars
It is evident from the results that there was a gradual increase in
total sugars of guava bars with increasing in storage periods. The mean
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Figure 3: Graph for fiber content.
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Figure 4: Graph for crude protein content.
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Figure 5: Graph for ash content.
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values of total sugars for storage periods increased from 46.62 to 49.15
at 0 to 14 days. The increase in TSS and total sugars would be attributed
to the conversion of starch and other insoluble carbohydrates into
sugars. Mean values regarding the treatments of total sugars of guava
bars were 43.49, 45.63, 46.22, 51.13 and 52.48 for T0, T1, T1', T2 and
T2' respectively [13-15]. The lowest score was observed for T0 and the
highest score was in case of T2'. It is apparent from the results that there
was a gradual increase in total sugars of guava bars with increasing in
storage periods. The mean values of total sugars for storage periods
increased from 46.62 to 49.15 at 0 to 14 days (Figure 6).

decrease in total phenolic content during the course of storage. The
maximum decrease in the total phenolic content value was noted for
T0 as it varied from 131.67 to 107.67 and 94.67 at 0 to 7th and 14th day,
respectively (Figures 7-9).

Conclusion
It is apparent from mean squares regarding the ascorbic acid of
treated guava that significant variations were recorded for the effect
of treatments and storage period. Moreover, their interaction was also
found to be momentous. As the vitamin-C (ascorbic acid) is a sensitive
compound thus the ascorbic acid activity is decreasing as the storage
days increasing. From means, it is inferred that the maximum value for
ascorbic acid in the treated guava sample was recorded in T2 and T1' as
141.92 mg/100 g and 142 mg/100 g followed by 138.83 mg/100g in T2',
respectively.

Total phenolic content (TPC)
TPC was decreasing as the storage days increasing because it is a
phenolic content and thus, sensitive to storage. TPC was increasing
by increasing the concentration of the pulp. Amongst treatments, a
similar behavior was shown by all the treatments indicating a steady
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Figure 6: Graph for total sugars.
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