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Abstract: In the current study pumpkin flour was prepared from Cucurbita moschata and
physichochemical characteristics of cake by utilizing pumpkin and wheat flour blends with the
percentage of 5, 10 and 15 were studied. Pumpkin flour was produced from mature pumpkin. The
content of moisture was higher (73.37%) in raw pumpkin than in flour but the content of protein
(7.62%), fat (1.4%), ash (4.96%), carbohydrate (76.30%) and B carotene (7.5%) was higher in
pumpkin flour. It was observed that increasing the percentage of pumpkin flour has a significant effect
on the physico-chemical and sensory attributes of cake. The content o+ f moisture, ash and protein were
increased whereas fat and carbohydrate decreased with increasing the addition of pumpkin flour was
also found. The deep brown color with slightly tough crumb and slightly rough crust was found in 15
% pumpkin blended cake and cake prepared with 10% pumpkin flour were more acceptable among the
panelist regarding taste, texture, color and overall acceptability.
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Introduction

Pumpkin (Cucurbita moschata) belongs to the Cucurbitaceae family and is a mostly grown vegetable in
tropical and subtropical countries. Initially green in hue, pumpkins eventually turn yellow, red, or orange due
to the presence of B- carotene. Both the mature and juvenile stages of its development are consumed as
vegetables. Even under refrigeration, fresh pumpkins are highly perishable and susceptible to microbial
deterioration. It can be taken in a variety of forms, including as a raw or cooked vegetable, frozen or canned
food, or both. Whether fried, stewed, boiled, or baked, the flesh is delectable. When fully grown, the fruits
have a sweet flavor and can be used to make candy, desserts, or beverages by fermenting them. In
Bangladesh, it is typically eaten as freshly cooked, steamed, or processed cuisine, like curry. Although it is
almost always grown throughout the year, 90% of Bangladesh's pumpkins are produced from January to June®23,
It contains a lot of vitamins, minerals, pectin, dietary fiber, carotenoids, and ascorbic acids. Moreover, it is
abundant in several phytochemicals and antioxidants . In addition to its nutritional value, it has certain
therapeutic qualities. They serve as diuretics, tonics, and thirst suppressants. Where vitamin A insufficiency
is still widespread, carotenoids serve as the main source of vitamin A in developing nations®®.
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According to some studies, the -carotene found in pumpkins can help prevent some malignancies and
cardiovascular disorders "8, The fruit's pulp is reportedly also tested for its potential as a sedative, emollient,
and refrigerant®.

Pumpkin can be used to make a variety of processed goods, including jam, pickles, beverages, candies, baked
goods, and confections. It also has a wide range of other uses. Pumpkin may be used to make flour that has a
longer shelf life. Because of its incredibly tasty flavor, sweetness, and rich yellow-orange color, pumpkin
flour is frequently utilized.

It has reportedly been used as a cereal flour replacement in bakery products including cakes, cookies, and
bread, for soups and sauces, instant noodles, and spice blends, as well as a natural coloring ingredient in pasta
and flour mixtures *°. In order to enhance them and add value, bakery and confectionery items have recently
been combined with different nutrients. Wheat flour is the fundamental component of baked goods; however,
it lacks B- carotene, which can be filled in by using fruits and vegetables as a source'*.

In bakery and confectionery items, pumpkins can be ground into flour and utilized as a rich source of
beta-carotene. Moreover, the flour's appealing color, flavor, and sweetness make it a good addition to wheat
flour when making pastry goods *°. In Bangladesh, cake is a very common bakery item that is enjoyed by
people of all ages in both urban and rural areas. Bangladesh still has a high prevalence of vitamin A
deficiency. Therefore, an effort was made to create a nutritious cake by adding various percentages of
pumpkin flour to wheat flour along with other ingredients. The objective of the study was to evaluate the
effect of physicochemical properties in wheat flour and pumpkin flour blend cake.

Materials and  Methods
Preparation of Pumpkin flour

The fresh, mature pumpkin was collected from Kauranbazar, Dhaka. Then it was peeled, washed and sliced
into small pieces followed by boiling at 80 for 10 minutes for blanching. According to Pongjanta et al.,*?
treated slices were then dried at 60 for 8 hours in a cabinet dryer. The dried slices were then ground into flour
and stored in vacuum glass jars.

Preparation of pumpkin blended cake

The raw materials of the cake were purchased from a supermarket. The cakes were made according to the
methods described by Ceserani et al.®®. The pumpkin flour blended cakes were prepared by using different
levels of pumpkin flour as 5%,10% and 15 % replacing the same percentage of wheat flour and other
ingredients were same in all the cakes. The recipe for the cakes is described below in Table-1 and the total
procedure is given as a flowchart in figure-1.
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Table-1: Recipe of Cake on the basis of 100g flour

Ingredients Sample A Sample B Sample C Sample D
Wheat flour (g) 100 95 90 85
Pumpkin powder 0 5 10 15
Sugar (9) 75 75 75 75
Egg (no) 2 2 2 2
Baking powder (g) 3 3 3 3
Milk powder (g) 30 30 30 30
Vanilaessence (9) 15 15 15 15
Oil (ml) 45 45 45 45

A=control, B= cake with 5% pumpkin flour, C= cake with 10% pumpkin flour, D= cake with 15% pumpkin flour
Physicochemical Analysis

According to the association of Official Analytical Chemists (AOAC) procedures** moisture, protein, fat,
crude fiber and carbohydrate were measured. The content of ash was assessed by using a muffle furnace. The
content of B-carotene in the pumpkin flesh and flour was determined by FTIR spectroscopic method*. The
objective evaluation was used for assessing the physical parameters of the cake including crust and crumb
characteristics.

Moisture Content
The moisture content was calculated in accordance with AOAC standards®*. 5g of sample was dried in a hot
air oven at 130°C + 1°C until consistent weight in pre-weighed dishes. The dish containing the dried specimen

was placed in desiccators and chilled to room temperature. The dish was then weighed, and weight loss was
used to compute the dish's moisture content in percent.

loss of weight

Protein 1: Moisture (%) = 100

Weight of sample *

The Micro-Kjeldahl technique, AOAC, and the factor 6.25 for converting nitrogen content to crude protein
were used to calculate crude protein**with the following formula.

Titre valuex0.0014xvolume made
Aliquote taken (g)xweight of sample (g)

2: Nitrogen (%) = %100

Crude protein (%) =%of nitrogenx6.25
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Fat
Five grams of a dried sample extracted with petroleum ether for six hours using Soxhlet equipment. The ether
extract was filtered in pre-weighed beakers, petroleum ether was entirely evaporated from the beakers, and

the rise in weight of the beakers indicated the fat content 4.

Amount of the ether extarct (g)

3: Fat content (%) = -
Weight of the sample (g)

Ash

A pre-weighed silica crucible was filled with ground samples and burned over the heater to remove smoke.
The muffle furnace ignited the crucible and sample at 600°C for 3 hours. After the muffle furnace cooled, the
crucible with ash was removed, cooled in desiccators, and weighed to a constant weight. Total ash weight was
the difference between empty and full silica crucible weight.

Weight of ash

. %) =
4: Ash (%) Weight of sample "

Crude Fiber

A Three g fat-free dry sample was added to a 600 ml beaker with 200 ml of 1.25% H2SOA4. Beaker was hoiled
for 30 minutes on digesting apparatus with an adjusted hot plate. After filtration, content, 200 ml of 1.25%
sodium hydroxide was added to the same beaker after washing the residue with hot distilled water to remove
the acid. After 30 minutes, filter and wash with hot distilled water to remove alkali. The residue was placed
in crucibles, weighed, dried overnight at 105°C, and then deposited in the muffle furnace at 600°C for 3 hours.
Crude fiber is the sample's weight loss following burning .

Loss in weight

5: Crude fiber (%) = 00

- X
Weight of sample .
Carbohydrate
Carbohydrate was estimated by subtracting 100 from moisture, crude protein, crude fat, ash, and crude fiber“.
Sensory Evaluation
The sensory evaluation of prepared cakes was carried out by 30 Trained panelists from Daffodil International
University on a nine-point hedonic scale for different sensory parameters such as color, flavor, texture, taste
and overall acceptability where 1 = dislike extremely to 9 = like extremely?¢.

Statistical Analysis

All the data were analyzed as a completely randomized design procedure using the general linear model
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procedure of the SPSS statistical package program (SPSS, Inc., Chicago, IL).

Weighing of all ingredients

!
Beating of sugar + oil
|
Addition of Egg
!

Addition of milk powder + vanilla essence
Addition of wheat flour + pumpkin flour + baking powder
I
Prepared the pan by brushing with butter
!

Baked in a preheated oven at 180°C for 40 minutes
|

Cooled and Packed

Figure-1: Flow chart for the preparation of cake
Results and Discussion
Physicochemical composition of raw pumpkin and pumpkin powder
Table 2 shows that raw pumpkin is higher in moisture content (73.37%) than pumpkin powder but the content
of protein (7.62%), fat (1.4%), carbohydrate (76.30%), ash (4.96%), crude fiber (2.96%) and B carotene

(7.5%) is higher in powder than raw pumpkin. According to EI-Demery M.E, the content of ash, protein, fat,
carbohydrate and fiber was higher and moisture was lower in pumpkin flour than in pumpkin pulp?’.
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Table 2: Physicochemical composition of raw pumpkin and pumpkin flour

Parameters Raw Pumpkin flour
pumpkin
Moisture (%) 73.37 6.75
Protein (%) 4.75 7.62
Fat (%) 1.16 1.40
Ash (%) 0.74 4.96
Crude fiber (%) 1.26 2.96
Carbohydrate 18.715 76.30
pH 6.35 6.15
B carotene 25 7.5
mg/100gm

Proximate analysis of cake prepared with different levels of pumpkin flour

Table 3 shows that the replacement of refined wheat flour with pumpkin flour effect the proximate
analysis of cake. The result of the cakes showed that moisture content increased with increasing the
percentage of pumpkin flour. The highest content of moisture (19.88%) was found in sample D
whereas the lowest (18.03%) was recorded in the control. With the addition of pumpkin flour, the
content of ash and protein was also increased. Bhat and Bhat® also found higher content of moisture
in cake with the addition of pumpkin powder. See et al.*¢also showed the same thing in pumpkin
bread. The highest content of protein (10.09%) and ash (1.7%) was observed in sample D compared
to the lowest in Control as protein (6.5%) and ash (0.7%). It is reported that Bhat and Bhat!® also
found higher protein and ash content in cake with the increasing of pumpkin flour. See et al.? also
observed a similar thing in bread prepared with the addition of pumpkin flour. It is also found that the
content of fat and carbohydrate decreased with the increasing percentage of pumpkin flour. The
highest fat (14.10%) and carbohydrate (60.67%) in control compared to the lowest fat (13.56%) and
carbohydrate (54.77%) in sample D.

Table 3: Proximate analysis of cake prepared with different levels of pumpkin flour

Sample Moisture Protein (%) Fat (%) Ash (%)  Carbohydrate

(%) (%0)
A 18.03+19 6.5+0.24 14.10+17  0.70+0.08 60.67+0.14
B 18.23+16 8.7+12 14.11+19  1.30+0.09 57.66+0.17
C 19.62+23 9.54+22 14.02+12  1.50+0.10 55.32+0.21
D 19.88+20 10.09+13 13.56+16  1.70+0.12 54.77£0.27

Mean value * Standard deviation of four samples;
A=control, B= cake with 5% pumpkin flour, C= cake with 10% pumpkin flour, D=cake with 15%
pumpkin flour
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Physical Analysis of Pumpkin flour blended cakes

Table 4 shows the result of the physical analysis of crust and crumb characteristics of pumpkin flour
blended cakes. It was found that the increasing percentage of pumpkin flour had a strong effect on
crumb color and consistency whereas affect the texture and flavor of the crust. It was also observed
that the deep brown color of the crumb and slightly rough texture and sweeter flavor was found in
sample D (15% pumpkin flour). See et al.** also found similar changes in bread blended with 15 %
pumpkin flour.

Table 4: Crust and crumb characteristics of Pumpkin flour blended cakes

Samples Crumb characteristics Crust characteristics
color consistency Texture Flavor
A Brown Slightly tender Smooth Slightly sweet
B Brown Slightly tender Smooth Sweet
C Brown Tender Smooth Sweeter
D Deep Brown Slightly Tough slightly rough More Sweet

Sensory Analysis of cakes blended with different levels of pumpkin flour

Figure 2 revealed the sensory analysis of cakes blended with different levels of pumpkin flour. It was
observed that the replacement of wheat flour with pumpkin flour in cake affected the overall
acceptance, taste, texture, flavor and color. The data showed that the highest score for color was
observed in sample D whereas the lowest color was observed in control sample A. It was also found
that sample C with 10% pumpkin flour showed the most positive response compare to sample B with
5 % flour and Sample D with 15% pumpkin flour based on texture, taste and overall acceptability. See
et al®also found a significant difference in sensory attributes between blended with 10% and 15%
pumpkin flour bread.

Over all
acceptance

Taste

Texture Flavor

Figure-2: Sensory Analysis of cakes blended with different levels of pumpkin flour
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Conclusion

The cake is a very popular baked item among all generations of Bangladesh. This study revealed that
pumpkin flour added nutritious value to the cake as it was rich in B carotene. It also revealed that the
physicochemical properties had been changed with the increasing percentage of pumpkin flour in the
cake. Cake prepared with 10% pumpkin flour had a strong effect on physicochemical properties
showed a positive response in all sensory attributes and was accepted by the panelist among all the
blended cakes. Hereafter, pumpkin flour can be used in pssssreparing a cake as a natural source of
nutrients with remarkable health benefits.
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