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ABSTRACT

Consumer acceptability and physico-chemical properties of prepared pumpkin bread were
evaluated in an effort to increase consumption of the vegetable. This study was conducted
with a view to explore some ways to use pumpkin vegetable in the form of bread. Using three
different levels (0%, 5%, and 7%) of pumpkin flour and steam pumpkin pulp for making
bread and analyzed the physico-chemical, bioactive compounds, antioxidant activity, and
sensory characteristics. The amount of pumpkin flour and steam pumpkin pulp added to the
bread was found to affect the bread quality significantly (p<0.05). The study showed high
values of loaf volume (410.75+ 1.25cm®) and specific volume (2.69+/0.20 cm®/g) at control
bread. There were distinctive color changes with the addition of the pumpkin flour and steam
pumpkin pulp: ‘L’ values were reduced, but ‘a’and ‘b’ values were significantly increased
(p<0.05). Pumpkin bread contained moisture (22.57-25.92%), ash (1.69-1.93), fat (3.26-
4.92), crude fiber (0.33-0.59%), carbohydrate (59.93-62.75%) content. However, there was a
significant decreased (p<0.05) in protein content (8.87-6.94%) for which flour and pulp. The
bioactive compounds (phenol, flavonoid, beta-carotene, and total carotenoids) and
antioxidant activity were significantly increased with an increase in the level of pumpkin
flour and steam pumpkin pulp. The highest amount of total phenolics (10.48 mg/100 g),
flavonoids (3.03 mg/100 g), and DPPH free radical scavenging activity (251.43 umole/100 g)
was found in bread with a 7% replacement of pumpkin flour. Pumpkin flour exhibited the
highest amount of total carotenoid contents (30.50 pg /100 g) and B-carotene (5.32 mg/100
g). Statistically analysis of sensory attributes (P<0.05) revealed that sample 2 (prepared by
5% pumpkin flour) was most delicious and appreciated among other samples. Almost all
samples had good sensory acceptance in terms of color, texture, taste and overall

acceptability.
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CHAPTER I
INTRODUCTION

“Good bread is the most fundamentally satisfying of all foods; and good bread with fresh
butter, the greatest of feasts”— James Beard (1973)

Pumpkins are fruits of several plants belonging to the Cucurbita genus and the Cucurbitaceae
family. Cucurbita moschata, Cucurbita maxima and Cucurbita pepo are three of the most
cultivated species worldwide. Cucurbita is one of the most commercially valuable genera of

vegetable crops (Paris et al., 2010).

Pumpkin (Cucurbita moschata) is an important vegetable crop in Bangladesh due to its great
economic importance, nutritional value, and high availability all year-round. In Bangladesh,
vegetables are essential to the country's overall economic performance. Pumpkin, one of the
most significant and well-liked vegetable crops, is farmed all over tropical and subtropical
regions. Pumpkin is a crop that has a high nutritional value and lucrative market price,
making it a valuable commodity. In Bangladesh, several culinary preparations use both

immature and mature vegetables as essential ingredients.

According to the 2022 report of Bangladesh Bureau of Statistics, 145205.83 metric tons of
pumpkins have been produced in 3014.24 acres of land in Bangladesh. Khulna division has
the highest production of 53305 metric tons on 8685 acres of land and 30161.12 metric tons
of pumpkin on 5765.14 acres of land in Dhaka division (BBS 2022).

Pumpkins are grown in various parts of the world for their pulp and seeds for human
nutrition, either for direct use or for the formulation of other ingredients, such as syrups,

jellies, jams, bread, and purres and many products (Provesi et al., 2011; Kim et al., 2012).

Pumpkin pulp has the dietary and health safety importance of proteins, polysaccharides such
as pectin, carotene, mineral salts, minerals ( potassium, phosphorus, magnesium, iron, and
selenium), vitamins (vitamin A, riboflavin, vitamin B, vitamin C, vitamin E, vitamin K) and
some substances such as phenolic compounds (flavonoids & phenolic acids) amino acids and
terpenoids (Kampuse et al., 2015; & Pereira et al.,, 2020). These biologically active
components have been shown to possess a wide range of medicinal properties such as anti-
hypertensive, bactericide, anti-diabetics, anti-inflammatory, anti-carcinogenic and antioxidant
properties (Malkanthi et al., 2020 & Adams et al., 2011).
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Pumpkin is a traditional crop with high potential to overcome undernourishment and food
poverty (Ondigi et al., 2008). Reliable data on carotenoid analysis is urgently needed, as this
research area is developing its own potential for human health and is also important to the

food and pharmaceutical industries.

Carotenoids, in particular B-carotene, have been described as the pigment responsible for the
yellowish appearance of the pumpkin (Lee et al, 2002). Vitamin-A is recognized as a
powerful natural antioxidant and is important to protect the health of the skin and mucosa, as
well as the essential vitamin for healthy eyesight (Toan et al, 2018). However a, [3-carotenes,
lutein, cryptoxanthin, and zeaxanthin, among other compounds present in pumpkin (Ma et
al., 2010).

Pumpkin can be used as a primary vegetable to meet the carotenoid requirements of children
(Malkanthi et al., 2018). On the other hand, it is therefore practical to develop pumpkin
products rich in carotenoids. Pumpkin can be refined into flour and has a longer shelf life.
Pumpkin flour is used for the fortification of wheat and the preparation of porridge due to its

highly attractive flavor, richness, and rich yellow orange color (Nakazibwe et al., 2019).

This makes it an excellent opportunity to manufacture pumpkin flour (Guine et al., 2011).
One of the challenges of plant breeding is to balance nutritional quality with good industrial
yields and reduce post-harvest losses. Producing foods with nutritional characteristics that are
similar to normal, responsive, and enjoyable products that are stable during storage is the

industry's most significant challenge in meeting customer demands (Silva et al., 2011).

With all these medicinal values and efficient ingredients in value added products the
utilization of pumpkin bread in convenience food has a long way to utilize the pumpkin
vegetables with value addition for marketability and creating employment opportunities for

rural women for economic empowerment.

The utilization of pumpkin pulp in an industrial level is important for product market
strategy. Hence, the study of pumpkin bread was undertaken with following specific

objectives:

1. To investigate the impact of steam pumpkin pulp and pumpkin powder on the quality
of breads.
2. To evaluate the physico-chemical properties, nutritive value and sensory characteristic

of developed bread samples.



CHAPTER I

REVIEW OF LITERATURE

2.1 Bread

Bread is a fermented confectionary product which is produced mainly from wheat flour,
water, yeast and salt by a series of processes involving mixing, kneading, proofing, shaping
and baking (Ahemen et al., 2018). Bread is a staple food in both developing and developed
countries and form one of the important sources of macro-and micro-nutrients such as
carbohydrate, protein, fiber, vitamins and minerals in the diets of several people around the
world. Bread is mainly prepared by baking dough usually made from wheat flour. The
primary components needed to make bread are flour, salt, water, and yeast or baking
powder. Approximately 60% of wheat is utilized as a foundation component in bread making
(Akubor, 2003). Other bread enriching ingredients could be sugar /sweeteners, milk, fats, egg,

fruits and fruit juices, spices and enzymes.
2.2 Pumpkin

2.2.1 History of pumpkin

A pumpkin is a squash belonging to the Cucurbita genus and Cucurbitaceae family, which al
so includes gourds, that resembles a gourd. It commonly refers to cultivars of any one of the
species Cucurbita pepo, Cucurbita maxima, and Cucurbita moschata, and is native to North
America. They often have a thick, orange or yellow shell that is folded from stem to bottom
and contains the seed and pulp. Pumpkins are widely cultivated for commercial purposes and
have culinary and medicinal uses (Itis. Gov. 2009). The Greek term pepon, which means huge

melon, is where the word pumpkin first appeared.

This word was transformed to pompon by the French, then to pumpion by the British, and fin
ally to "pumpkin™ by the American colonists.The origin of pumpkins oldest evidence,
pumpkin-related seeds dating between 7000 and 5500 BC, were found in Mexico Pumpkins
are a squash-like fruit that range in size from less than 1 pound (0.45 kilograms) to over
1,000 pounds (450 kilograms) (The Columbia Encyclopedia. 2004). Pumpkin grows in all the
districts of Bangladesh but plenty of pumpkins are produced in the region of Jessore, Kustia,
Chittagoang and Dhaka (BBS 2022).
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2.3 Varieties of Pumpkin

There are many varieties of pumpkin worldwide. Some are termed as summer fruit, some are
winter fruit and some are creamy fruits. Amongst them in Northern Bangladesh mainly three
types are produced locally it is termed as "Misti kumra". The varieties of pumpkin that are

common are given in Table 2.1.

Table 2.1: Varieties of Pumpkin

Species Plants Native Country | Types of Pumpkin
Cucurbita Pumpkin, acorn squash, United States, Bright skin orange
pepo zucchini, spaghetti squash, Mexico Hrad, woody, stem
delicate squash, small with ridges
gourds

Cucurbita Very large pumpkin, winter | Chile, Argentina, | Yellow skin, soft stem
maxima squash, buttercup squash, Bolivia, Uruguay | like a sponge or cork
hubbard squash, turban

squash, banana squash, large

gourds
Cucurbita Pumpkin, winter squash, Mexico, Peru Yellow skin, soft stem
moschata butternut squash like a sponge or cork

2.4 Production of Pumpkin

Pumpkin is a popular vegetable that is grown all over the world. It is a common vegetable in
China, India, Russia, the United States, and Egypt, among other places. In 2016, nearly
67,000 acres of pumpkin were grown in the United States, yielding 16 million pounds of
pumpkins, according to the USDA National Agricultural Statistics Service. China produces
about half of the world's pumpkins, but it eats the majority of its own. It grew 7838809 tons
of pumpkins in 2016. FAOSTAT (2016) conducted a global survey of pumpkin, squash, and

gourd production and production prices, as shown in Table 2.2.
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Table 2.2: Top 10 World Producers of Pumpkins, Squash and gourds, Ranked by

Production

Area Production (Metric Ton)
China 7,297,548
India 4,987,123
Russian Federation 1,232,162
Ukraine 1,104,550
United States of America 863,460
Iran 603,629
Mexico 566,960
Italy 566,585
Cuba 499,820
Spain 462,266

Source: FAOSTAT (2016)
2.5 Production of Pumpkin in Bangladesh

Pumpkin is a very popular and one of the most important vegetable crops grown extensively
in tropical and subtropical countries. Pumpkin is a high value crop because of its high
nutritional content and profitable market price. Both immature and mature vegetables are
used as vital ingredients in several culinary preparations in Bangladesh. Pumpkins are rich in
carbohydrates, minerals and cheaper source of vitamins, especially carotenoid pigment,
which has a major role in nutrition in the form of pro-vitamin A antioxidants, when used at
the ripening stage. Thus, this vegetable can help to improve the nutritional status of the
people of Bangladesh, particularly the vulnerable group, in terms of vitamin-A requirements.
Among all the vegetables produced in the country, pumpkin covers the majority of the total
area covered of total cropping area and production. It grows in all Bangladesh's districts, but

the Jessore, Kustia, Chittagong and Dhaka regions produce the most pumpkins (BBS, 2014).
2.6 The Importance of Value-Added Products in Reducing Post-Harvest Losses

Post-harvest losses of fruits and vegetables are a critical issue in many developing countries,
including Bangladesh. According to the Food and Agriculture Organization (FAO),
approximately 30-40% of fruits and vegetables are lost in these regions due to spoilage and

inadequate preservation methods (Elik et al., 2019). This significant level of wastage not only
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results in economic losses but also poses challenges to food security. Among the various
fruits and vegetables, pumpkins are particularly affected, with substantial portions of the

harvest going unused.

For instance, pumpkin bread presents an effective solution to minimize wastage. By
transforming pumpkins into bread, it is possible to create a nutritious and appealing product
that can serve as an alternative to conventional bread. The production of pumpkin bread not
only helps reduce post-harvest losses but also enhances food security by providing an
additional source of income for farmers and processors. Moreover, it contributes to improving
the nutritional intake of the population by offering a healthy snack option that incorporates

the beneficial nutrients found in pumpkins.
2.7 Compositions of pumpkin

Pumpkin is one of the important vegetable with high nutritive value. It is a low-calorie
vegetable with a rich source of carotene, vitamin, minerals, pectin and dietary fiber (Djutin et
al., 1991).

Table 2 .3: Nutrient composition of pumpkin pulp powder (Malkanthi et al., 2018)

Parameters Pumpkin pulp powder
Moisture (g) 14.80+1.2

Ash (g) 5.56+0.18
Protein (g) 8.95+0.05
Crude fiber (g) 3.25+0.89

Fat (g) 0.86+0.03
Carbohydrate (g) 67.00

Energy (kcal) 313.00
Vitamin C (mg) 6.19+2.6
Beta-carotene (mg) 32.87+0.61
Potassium (mg) 2690.54+12.54
Calcium (mg) 21.30+1.90
Magnesium (mg) 154.46+9. 51
Phosphorus (mg) 39.15+1.07
Zinc (mg) 2.28+0.18

Iron (mg) 8.33+2.29
Total polyphenol content (mg GAE/100 g) 192 84+5.15
Antioxidant activity (mmol AAE/100g) 0.53+0.0
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The vegetable contain vitamin A, B, C and E flavonoid and poly- phenolic antioxidants such
as lutein, xanthan etc. (Matus et al., 1993). Pumpkin powder has been screened for chemical

composition from which inference can be drawn for its suitability for functional food.

The major B complex major group of vitamins present in pumpkin are folate, niacin,
thiamine, pantothenic acid and vitamin Bg (pyridoxine) (Foster & Flood, 1995). Further, the
vegetables has been considered as beneficial to health because it contains various biologically
active components such as polysaccharides, para-amino benzoic acid, fixed oils, sterols,
protein and peptides (Caili et al., 2006). The vegetable is a good source of carotenoids and
gama amino butyric acid (Murkovic et al., 2002). Are also valued for their high protein
content and essential Further, the seeds are also valued for their high protein content and
essential fatty acids, like linoleic acid (Glew et al., 2006). These seeds also contain large
amounts of various essential micro elements such as K, Ca and Na along with Mg, Zn, Cu,
Mo and Se etc. (de-Escalada Pla et al., 2007). Pumpkin also contains some bioactive
compounds such as D-Chiro- inositol and antidiabetic which increase the insulin secretion
and increase B-cell mass (Xia and Wang et al., 2007). The phenolic phytochemicals are also

antidabetic in function increase which helps in a- Glycosidase inhibition (Kwon et al., 2007).
2.8 Utilization of Pumpkin
2.8.1 General utilization of pumpkin

Pumpkin is widely cultivated in temperate and subtropical zones of the world for an edible
and therapeutic purpose (Al-Rowais et al., 2002). It has been traditionally used as a vegetable
as well as medicine in many countries, such as Mexico, India, China, Brazil, America,
Argentina and Yugoslavia (Adolfo and Michael, 2005). In Mexico, Cucurbita ficifoliais
consumed widely and several dishes and candies are prepared with the seeds or fruit
(Andrade-Cetto and Heinrich, 2005) Cucurbita moschata is used for developing salty or
sweet food products (de Escalada Pla et al., 2007). Seeds of pumpkin are high in protein, oil
and mineral content and are eaten raw or pressed to make oil (Hopkins et al., 1996). Different
products like jams, sweet, marmalade, beverage, baby food, ice-cream and chocolates are
prepared from the pumpkin (Pongjanta et al., 2006) It is processed in different ways for
human consumption, such as fried, frozen, dried, candies or pickled. Pumpkin can be
processed into flour, which has a larger shelf life Further, pumpkin flour is used in
preparation of different products because of its highly desirable flavour, sweetness and deep

yellow orange colour It has been reported to be used to supplement cereal flours in bakery
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products, preparing soups, sauces, instant noodle and spice as well as a natural colouring
agent in pasta and flour mixes (Pongjanta et al., 2006). Pumpkin powder can be used as the
concentrated source of [-carotene in bakery and confectionery products (Sudipta and
Soumitra, 2015).

2.8.2 Weaning Properties of Pumpkin

Pumpkin is second only to apple as the first fruit introduced into children's diets in Australia
(Koh et al., 2014). Ezeji and Ojimelukwe (1993) created a weaning mix using fluted pumpkin
seed flour with Bambara ground nuts and fermented millet seed. A beverage made of whole
dried milk and dried pumpkin flakes was created by Fernandez et al., (1998) to give a 6- to
12-month-old baby 400 milliliters a day of 100% vitamin A and protein RDA. Hashim and
Pongjata (2000) and Jirapa et al., (2001) have a more complex mix of cowpea flour, rice
flour, banana-pumpkin, skim milk powder and sugar in a 35:3:.15:15:5 ratio. Freeze drying
retained more nutrients than oven drying and 100g of freeze-dried weaning food provided an
adequate amount of the recommended daily allowance (RDA) of vitamin A for infants. Usha
et al., (2010) started with a mix of sorghum, green gram and rice in a 211 ratio Pumpkin
powder added at 20 percent significantly increased protein, fiber, carbohydrate, and
antioxidant levels, while maintaining good sensory qualities. Ward and Ainsworth (1998)
added pumpkin seed oil to a traditional Kenyan porridge to increase its calorie and protein

content to acceptable levels.

2.9 Medicinal Properties of Pumpkin

Cancer

Aghaie et al., (2015) examined ways to lessen the cyclophosphamide, a cancer treatment drug
that is harmful to reproduction. Sharma et al., (2015) suggested a preventative effect of
cucurbit on bowel cancer, but Tarrazo-Antelo et al., (2014), "observed a reduced risk for
broccoli and pumpkin intake. Although fruit consumption does not appear to be linked to a
lower risk of lung cancer, frequent eating of particular green leafy vegetables and other

vegetables may be."
Diabetes

Bayat et al., (2016) describe the benefits of Cucurbita ficifolia with probiotic yogurt, a
traditional Iranian therapy. Boaduo et al., (2014) investigated the effects of Cucurbita pepo
(summer squash), a traditional South African remedy, and an unnamed Cucurbita on diabetic

rats in a study conducted by Makni et al., (2011). Teugwa et al., (2013) concluded, "These
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findings showed that the selected Cucurbitaceae seeds of Cucurbita moschata contained
globulins with significant anti-hyperglycemic activity." It is thus strongly advised to do
research into the creation of peptide-drugs and/or phytomedicines derived from these
bioactive proteins that might be utilized as an economical alternative therapy for diabetes

mellitus."”
Anti-medicinal Properties of Pumpkin

There are several publications on pumpkin allergies, however they mostly address
compounds in the fruit's skin rather than the flesh itself. Arochena et al., (2012) wrote about
supermarket workers affected by handling the fruit, La Shell et al., (2010) wrote about
adolescents and Potter and Hashimoto (1994) wrote about dermatitis on adults.

Anti-oxidant activities

Pumpkin seed oil is a rich source of antioxidants (active beneficial components that may
protect important biological molecules from oxidative stress) and polyunsaturated fatty acids,
some researchers believed that there are some benefits associated with the administration of
poly-unsaturated fatty acids in cases of prostate disorders (Levin, 2008) Pumpkin flesh and
seeds are rich in antioxidant vitamins such as -carotene and a-tocopherol f-carotene reduce
skin damage from the sun and acts as an anti- inflammatory agent also it is thought to slow
the aging process, reduce the risk of developing cataracts, and prevent tumor growth. The
potent anti-inflammatory action and powerful anti-oxidant action of the beta-carotene has
been effectively demonstrated in laboratory studies, B-carotene is one of the most effective
organic compounds around, helping in the effective prevention of cholesterol oxidation under
laboratory conditions. This compound's function is particularly beneficial because oxidized
cholesterol is a type of sterol that frequently builds up in blood vessel walls and may increase
a person's risk of heart attack and stroke. For this reason, the progression of atherosclerosis
and heart disease in the body may possible be slowed down by regular high intake of the -
carotene from dietary sources (Adaramoye et al., 2007). Vitamin E (a-tocopherol) protects
the cell from oxidative damage by preventing the oxidation of unsaturated fatty acids in cell

membrane (Stevenson, et al., 2007).
2.10 Drying Techniques for Pumpkin

Doymaz (2007) carried out studies on the kinetics of forced convective air-drying of pumpkin

slices. He reported that drying of pumpkin slices at a constant air velocity of 1.0 m/s,
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temperature range of 50-60°C and relative humidity range of 15-25% did not observe a
constant rate period of drying. The kinetics of hot-air and infrared drying of carrots were
compared by Nema (2004). His findings demonstrated that infrared drying eliminates 45.2
percent more moisture than hot air drying after 90 minutes at 65° C. Thermal treatment is one
of the most essential methods of pumpkin preservation, according to Dutta et al., (2006). Its
purpose is to inactivate the pathogen as well as other deteriorating bacteria that could render
it unfit for human consumption. It also enhances carotene bioavailability by breaking down
the cellulose structure of plant cells. Hong and Lee (2004) used three different drying
methods to dry somatically prepared sweet pumpkin: hot air, vacuum, and cold air drying.
Cold air drying produced more vitamin C content and a lower color difference than other
procedures, according to the findings. The lack of water caused cell breakdown in cold air

dried sweet pumpkin, according to microscopic research.
2.11 Some Other Researches on Pumpkin

Recent studies have explored various aspects of pumpkin-based products and byproducts,

focusing on their nutritional, antioxidant, and antimicrobial properties.

Temesgen Laelago Ersedo (2019) conducted a study on the nutritional composition of the
pumpkin (Cucurbita maxima L.) flour. The objective of this work was to evaluate the
developed composite flour breads were made by adding others ingredients and its proximate
and sensory acceptability were analyzed. The wheat flour was made as control with BP0
(100% wheat flour) and four pumpkin and wheat blends: BP1 (95% wheat & 5% pumpkin
flour), BP2 (90% wheat & 10% pumpkin flour), BP3 (85% wheat & 15% pumpkin flour) and
BP4 (80% wheat & 20% pumpkin flour) The researcher found average moisture (11.25-
9.20%), ash ( 0.91-1.73%), crude protein (6.12-5.29%), crude fiber (0.21-0.69%),crude fat
(15.66-19.23%) and carbohydrate (65.76-63-86%). The researcher showed that the moisture
content, crude protein, and utilizable carbohydrates of the composite flour bread reduced as
the pumpkin flour ratio in the blend increased. However, as the quantity of pumpkin in the
pumpkin wheat composite flour bread blends increased, so did the ash, crude fat, crude fiber,
and energy content. Sensory tests employing a five-point hedonic rating revealed that the
bread sample with 10% dried pumpkins had a higher degree of liking when compared to the
control wheat bread and other samples. The effect of adding pumpkin flour to wheat flour in
varying proportions resulted in higher than average consumer-oriented panelist evaluations

for overall acceptance of the breads.
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See et al., (2007) performed a research on physico-chemical and sensory evaluation of breads
supplemented with pumpkin flour. The researchers objective were to determine the physico-
chemical and sensory characteristics of bread supplemented with four different levels
(control, 5%, 10%, and 15%) of pumpkin flour. The researchers found that average weight
(151.45-157.45) g, volume (901-759.50) ml, specific volume (5.95-4.89) cm®. The
researchers observed that the average moisture (32.09-35.32%), ash (1.83-2.43%), fat (2.59-
2.44%), protein (15.72-14.47%), crude fiber (1.56-2.90%) and carbohydrate (46.28-42.44%).
The researcher showed that the fat content, crude protein and utilizable carbohydrates of the
composite flour bread reduced as the pumpkin flour ratio in the blend increased. However, as
the quantity of pumpkin in the pumpkin wheat composite flour bread blends increased, so did
the moisture, ash, and crude fiber. In this research, sensory evaluation results indicated that
bread with 5% pumpkin flour was rated the most acceptable and was not significantly
different in terms of acceptability compared to the control.

Wahyono et al., (2020) evaluate the effect of pumpkin flour enrichment to the antioxidant
activity and total phenolic content of bread. Breads were developed by partially replacing
wheat flour with pumpkin flour at a ratio of 5% to 20%. The researchers found that pumpkin
flour significantly enhanced antioxidant activity of enriched bread measured by DPPH and
ABTS. The maximum antioxidant activity was found in bread enriched with 20% pumpkin
flour. At highest values, antioxidant activity was 76.59% (DPPH) and 81.74% (ABTS),
respectively. They observed that the total phenolic content of pumpkin enriched bread ranged
from 4.16 mg GAE /g to 16.16 mg GAE /g. The bread enriched with 20% of pumpkin flour
presented the highest total phenolic content (16.16 mg GAE/g). On the contrary, the control
bread had the lowest total phenolic content (4.16 mg GAE/g). The researchers showed that
increase the level of pumpkin flour produced a higher level of total phenolic content in
enriched bread. Finally, they concluded that pumpkin flour can be employed to enhanced

antioxidant activity and total phenolic content of bread.

Rozylo et al., (2014) determined the influence of the addition of fresh pumpkin pulp directly
into wheat flour on physical, sensorial and biological properties of bread. The bio-
accessibility of active compounds was also studied. They found that an increase in the
addition of pumpkin pulp from 5 to 20 % (converted to dry matter) caused a decrease of
bread volume and increase of crumb hardness and cohesiveness. The sensory characteristics

of the bread showed that a partial replacement of wheat flour with up to 10 % of pumpkin
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pulp gave satisfactory results. The highest antioxidant activity was observed, in most cases,
of the samples with added 10 and 15 % of pumpkin pulp.

Khan MA et al. (2019) investigated the influence of pumpkin flour on the physicochemical,
rheological, nutritional, and sensory properties of biscuits by integrating pumpkin flour at
percentages ranging from 5-25% based on refined wheat flour (Maida). They showed that
average moisture (3.52-3.69%), ash (0.56-1.28%), protein (7.23-6.54%), fat (13.34-14.10%),
Fiber (0.82-1.86%), carbohydrate (74.56-72.53%) and carotenoids (6.51-23.82ug/g). The
researcher found that the moisture content, ash, fat, fiber and carotenoids of the composite
flour biscuits increased as the pumpkin flour ratio in the blend increased. However, as the
quantity of pumpkin in the pumpkin wheat composite flour biscuits blends decreased, so did
the protein and carbohydrates content.

Mala and Kurian (2016) assessed the nutritional composition and antioxidant activity of
pumpkin waste, specifically peel and pulp. They found that the peel is rich in phosphorus,
iron, and dietary fiber, while the pulp is a significant source of 3-carotene. Both peel and pulp
showed similar levels of polyphenols and antioxidant activity. This study suggests that
pumpkin waste can be effectively utilized for its nutrient and antioxidant properties,

potentially enhancing food formulations.
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CHAPTER 111

MATERIALS AND METHODS

3.1 Experimental Site

The experiment was conducted in the Food and Process Engineering Lab-1 and Lab-2 under
the faculty of Engineering Hajee Mohammad Danesh Science and Technology University,
Dinajpur. Some proximate analyses were also accomplished in the laboratories under the
department of Agricultural Chemistry, Hajee Mohammad Danesh Science and Technology

University.
3.2 Sample Collection

Fresh and mature pumpkin (Cucurbita moschata) (figure 3.1) which was in the ripen stage
purchased from the local market in Dinajpur district (Baserhat) during the harvesting season

(August-September 2023). These pumpkins were stored at room temperature before analysis.

Fig 3.1: Freshly collected Pumpkin
3.3 Equipment required
The equipments required for the experiment were given below;

Micropipette (10-100 pl and 100-1000 pl), Pipette (1-10 ml), Volumetric flasks (50-100 ml),
Conical flasks (250-500 ml), Beakers (50-500 ml), Falcon tubes (15-50 ml). Measuring
cylinder (50-100 ml), Spectrophotometer (UV/VIS, 1800), Hot air oven. Cabinet dryer, Water
bath, Vortex mixture, Centrifugal machine, Magnetic Stirrer with hot plate. Stainless steel

tray etc.
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3.4 Reagents required

The chemicals required were used from the laboratory stock. The lists of chemicals used in
the research work were listed below;

Gallic acid, Folin-Ciocalteau reagent (FCR), Sodium Carbonate (Na,COs), Sodium nitrite
(NaNO,), Aluminum chloride (AICI3), Sodium hydroxide (NaOH), Hydrochloric Acid (HCI),
DPPH (2, 2-diphenyl-1-picrylhydrazyl), Sulfuric Acid (H,SO,4), Methanol, Ethanol, Acetone
and Hexane etc.

3.5 Sample and product preparation procedure

3.5.1 Preparation of pumpkin flour

The pumpkin was washed, cut into large pieces, its seeds removed, and its fluffy portion
(fibrous part) was peeled off and grated into small shreds using shredder. The shredded
pumpkin was drying in a lab scale multipurpose universal cabinet dryer at 60-65 °C for 18
hours. The dried pumpkin shreds were ground into fine powder using a kitchen grinder and
sieved through a 300 mesh sieve. The prepared pumpkin flour was stored in an airtight

container at 4°C in a refrigerated condition for further study.

The flow chart for preparing of pumpkin flour is given below:

Receiving raw pumpkin
Washing
Peeling
v
Cutting into (2 cm x 2 cm) with 2mm thickness
Spreading on wire mesh tray
Drying in multipurpose universal cabinet dryer
Grinding in Blender
Sieving in 300 mesh
Packaging in Zipper bag

Storage at room temperature

Figure 3.2: Flow chart of preparation of pumpkin flour
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Picture taken from different stage of my works

Fig. 3.3 raw Pumpkin Fig.3.4 Pumpkin before drying Fig.3.5 Pumpkin flour
3.5.2 Preparation of steam pumpkin pulp

The pumpkin was washed, cut into large pieces, its seeds removed, and its fluffy portion
(fibrous part) was peeled off. Then the chopped pieces were weighted and steamed (10 -12
m). Finally the steam pulp was mortared and pestled.

Washing
v
Peeling
Weiihing
Steaming (10-12minits)
Mortar and pestle

Figure 3.6: Flow chart of preparation of steam pumpkin pulp

3.5.3 Preparation of bread
Table 3.1: Incorporation of pumpkin flour and pulp at different levels (per 100g)

Sample Wheat flour Pumpkin pulp flour | Steam pumpkin pulp
S1(Control) 100 0 0
Sz 95 5 0
Ss 93 7 0
Ss 95 0 5
Ss 93 0 7

Here, Sample 1 (Wheat flour), sample 2 (5% pumpkin flour), sample 3 (7% pumpkin flour), sample 4
(5% steam pumpkin pulp) and sample 5 (7% steam pumpkin pulp). All these values were selected
after trial and error.
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Table 3.2: Other ingredients amount for dough preparation (per 100 g of flour)

Ingredients Amounts Ingredients Amounts
Yeast 49 Vegetable oil 99

Salt 159 Milk Powder 69

Sugar 169 Water 30ml (Approx.)

Bread preparation:

The first yeast suspension was made by combining yeast, warm water, and sugar and setting
aside for 10 minutes. All of the remaining components, including the yeast suspension, were
thoroughly combined. The dough was slowly stirred in until it felt smooth to the touch. The
dough was allowed to rise for 1:15 hours but was not allowed to ferment too long. Next,
punch and shape the dough into a bread box. The bread box was first proofed in an oven at
45°C for 15 minutes before baking at 175°C for 20 minutes. The samples were analyzed two

hours after baking. Bread loaves were packaged in perforated, orientated polypropylene film.

5%

Fig. 3.6 Prepared bread samples

3.6 Determination of physical properties of the bread

3.6.1 Bread Weight

The method adopted by Mannuramath et al., (2015) was used with some modification. Bread
loaves were weighed an hour later the bread was brought out of the oven, using a laboratory

scale balance. The readings were recorded in grams.
3.6.2 Loaf Height, Length and Breadth

Loaf height, length and breadth of the bread loaves were measured with a measuring scale

and readings were recorded in centimeters.
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3.6.3 Loaf Volume and Specific Volume

Seeds were loaded into an empty box with calibrated mark until it reached the marked level
and unloaded back. The bread sample was put into the box and the measured little millet
grains were loaded back again. The remaining little millet grains left outside the box was
measured using measuring cylinder and recorded as loaf volume in cm3. Specific volume was

calculated as volume to weight ratio (cm3/g) (Rosales-Juérez et al., 2008).

Loaf volume

Specific volume=
P Loaf weig ht

3.6.4 Density

Density was calculated using formula adopted by Mannuramath et al., (2015).

Weigh of loaf sample

Density =

Volume of loaf sample

3.6.5 Crumb Firmness

Crumb firmness was measured by Penetrometer (using a 0.8mm diameter plunger).
3.6.6 Assessment of Coloring:

The color of flour was measured using a colorimeter (BIOBASE Colorimeter BCM-200)
based on the parameters L *, a * and b * (Himida et al., 2012). The values of (L) represent the
brightness or luminance of the flour, the higher the value, the more the flour is clear, (a) the

green-red balance and b the blue-yellow balance.
3.6.7 Crust-Crumb Ratio

The crust/crumb ratio of five breads was assessed 3 hr after baking. Breads were first
weighed. Then, bread crumb was removed uniformly from the crust by hand. The separation
between crumb and crust was determined by the fact that crumb can be removed from the
crust with a very low force. The mass of the remaining crust was measured. The crust to
crumb ratio was then calculated and dried at 100°C for 24 h. The moisture loss was calculated
by the weight loss as a percentage of the initial weight of the sample. Four measurements of

bread crumb moisture loss were obtained for each bread-making process (Barett et al., 2005).
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3.7 Proximate Analysis

The bread samples were evaluated to determine their nutritional composition. The parameters
measured corresponding to ideal methods were moisture, ash, protein, fat, crude fiber and

carbohydrate compositions.

3.7.1 Determination of Moisture Content
The moisture content of bread was determined in accordance with moisture measurement by
Association of the Official Analytical Chemists (AOAC) method (AOAC, 2016).
Principle
The sample is heated under specified conditions to evaporate the moisture in it and losing
weight is used to calculate the moisture content of the sample.
Equipments

e Hot air oven

e Petridish

e Analytical balance
Procedure
At first, the weights of previously dried (1 hour at 105+£5°C) empty petri dish were taken and
3 g of samples were placed on the petri dish. This petri dish with sample was dried in an air
oven at 105°C for 24 hours for constant weight. After drying, the petri dish was removed
from the oven and cooled in the desiccator. The petri dish was removed from desiccator and
weighed soon after reaching room temperature. The losses of weight were considered as the
moisture loss of the sample. This process was triplicated for each ample to get more accurate

result. From these weights, the percent of moisture in the samples were calculated as follows:

. Loss of weig ht
Moisture = — f weig x 100
Weight of sample

3.7.2 Determination of Ash

Total ash content of bread was determined by adopting AOAC method (AOAC, 2016)
Principle

Water and other volatile materials are vaporized and organic substances are burned in the
presence of the oxygen and converted to CO,, H,O and N, and the weight of the residue is

used to calculate the ash content of the sample.
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Equipments

e Hotair oven

e Muffle furnace

e Crucible

e Analytical balance

Procedure

Two grams of each sample was taken in a clean, dry, previously weighed empty crucible
Then the crucible was transferred unto the muffle furnace and burnt at 550°C for 6 hours until
light gray ash resulted. The crucible was then cooled in desiccator and weighed. This process
was triplicated for each sample to get more accurate result

The ash content was expressed as:

Weig ht of residue
0% Ash = el ht of

X 100
Weig ht of sample

3.7.3 Determination of Fat

Total fat content of bread was determined by AOAC using Soxhlet apparatus (AOAC, 2016).

Principle

Fat is extracted with an organic solvent. Solvent is heated and volatilized, then is condensed
above the sample. Solvent drips onto the sample and soaks it to extract the fat. At 15-20 min
intervals, the solvent is siphoned to the heating flask, to start the process again. Fat content is
measured by weight loss of sample or weight of fat removed.

Equipments
e Soxhlet apparatus
e Heating mantle
e Round bottom flask
e Cellulose thimble
e Analytical balance
Procedure

About 3 g of dried sample was taken into a trace paper and placed in a thimble. Top of the
thimble plugged with fat free cotton. Then the thimble was dropped into the fat extraction
tube of a Soxhlet apparatus. Bottom of the extraction tube was attached to a Soxhlet flask.
Approximately 175 ml of anhydrous petroleum ether was poured into the flask. Meantime the
top of the fat extraction tube was attached to the condenser. Fat from the sample was
extracted for 6 hours at 80°C. The water bath was regulated so that was condensed and

dropped 5/6 drops per second continuously upon the sample without any appreciable ether
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which volatilized loss. At the end of the extraction period, the thimble was removed from the
apparatus and most of the ether of heating flask was distilled off by allowing it to collect in
the Soxhlet tube. Then the ether was recycled when the tube was nearly full. When the ether
was reached to a small volume, it was poured into a dry (previously weighed) petri dish. All
of the ether was evaporated in a drier at 100°C for 1 hour, cooled and weighed. Difference in
the weights was the ether soluble material present in the sample. The percent of crude fat was
expressed as follows:

Weight of residue

0, =
% Fat Weight of sample

x 100

3.7.4 Determination of Protein

AOAC method was used with some modification to determine the protein content of bread
(Association of the Official Analytical Chemists (AOAC), 2016), usually, three stages used to

determine protein content. These stages are given below:
Digestion

Sample (1g), Selenium powder (1g), CuSO4 (0.1g), K»SO4 (10g) was taken into a volumetric
flask. Then 25ml of H,SO4 (conc.) was added. After that the volumetric flask was heated at

350 °C for 3 hours and it was cooled for 20 minutes at room temperature.

Distillation

After digestion, 300 ml of distilled water and 125 ml of 40% NaOH was added to the
volumetric flask. Then 25 ml of 4% boric acid solution and 2-3 drops mixed indicator was
added in a conical flask. The volumetric flask was connected with one end of the condenser
and the conical flask was connected with another end. The volumetric flask was heated
continuously until the conical flask was filled to 150 ml.

Titration

The conical flask was disconnected and taken for titration against 0.2 N of H,SO, solutions.
The end point was indicated by orange color.

This process was triplicated for each sample to get more accurate result.
Calculation
i) Calculation for N, content:

% of N, = Burette reading x Normality of H,SO4 x ml equivalent of N,
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Here,
Normality of H,SO4= 0.2
ml equivalent of N, = 1.4

if) Calculation for protein content: % Protein = % of N, x Protein factor
Here;
Protein factor= 6.5 (Hawkey et al., 2021; Salo-V&ananen & Koivistoinen, 1996)

3.7.5 Determination of Total Carbohydrate

Rather than analyzed directly, total amount of carbohydrate in foods has been calculated by
difference (Rak et al., 2020) As the other constituents in the food (moisture, protein, fat and
ash) were determined individually, they are summed and then subtracted from the total

weight of the sample. Total carbohydrate is calculated by the following formula:
Carbohydrate = 100 - (%Moisture + %Ash + %Fat +% Protein+%Fiber).

3.7.6 Determination of Fiber
Crude fiber of the sample was determined sequentially by acid and alkali hydrolysis followed
by ignition of the residue as described the method AOAC (2000)

Equipments
o Beaker
e Muffle furnace
o Filter paper
e Electric heater
e Electric oven
e Tong
Procedure

About 5g sample was taken in a beaker and added 200ml of 1.25% H,SO,4 (98%). Then it was
boiled for 30 minutes and filtered through whatman no.42. After that the residue was taken in
a beaker again and mixed with 200 ml of 1.25% NaOH (0.3125 N) and boiled 30 minutes.
Again, it was filtered with whatman no.42 and residue was kept in an oven for drying at 2
hours. The dried portion was weighted and kept in a muffle furnace at 550°C for 6 hours.

Then the fiber content was determined by following equation.

Loss of weig ht

% Crude fiber = x 100

Weig ht of sample
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3.8 Determination of total Carotenoids Content

Carvalho et al., (2014) method was followed for the determination of total Carotenoid
Content. Two gram of each sample was placed into a tube and 10 mL acetone was added.
Then it was mixed for 10 minutes by vortex mixture. After that mixture was filtrated by
Buchner funnel through what man no.41. This procedure was repeated until the sample
become Colorless. Then the extract was transferred to a separating funnel containing 40ml of
petroleum ether. Next 5 ml of distilled water and a pinch of anhydrous sodium sulfate was
added and mixed smoothly. The aqueous phase was discarded and upper layer was collected.
This procedure could be repeated with discarded portion and collected the total Color portion.
The total volume of colored portion was measured by measuring cylinder. Then absorbance
was read at 450 nm using a spectrophotometer (UV/VIS, UV-1800). The total carotenoid

content was obtained using the following formula.

AXVx10%

Carotenoid Content (ug) =5 ———

Here, A=Absorbance at 450 nm, VV=Total extract volume (mL), W=Weight of the sample,
A 1Cm =2592 (B Carotene extraction coefficient at petroleum ether)

3.9 Determination of f3-carotene

[B-carotene content of each sample was determined by a slightly modified methods described
by Masayasu et al., (1992). At first of prepared a mixture of acetone-hexane with a proportion
of 4:6. Then 1gm. sample was taken in a falcon tube with stopper about 15 ml solvent was
added to it. Then it was heated for 15 minutes, then it was filtered and measured absorbance
at 663, 505 & 453 nm respectively. The p-Carotene content was estimated in mg/100 gm by
using the following equation (Igbokwe et al., 2013):

B-Carotene mg/100 g= 0.216a663-0.304 a505 +0.452p453
3.10 Determination of Total Phenol Content

The total phenol content of each sample was determined according to a slightly modified
method by Menon (2014). Firstly, 1g sample was taken in beaker and mixed with 20 ml of
methanol: water mixture (60:40 v/v) and filtered through filter paper. The extracted 1ml
sample was taken into a test tube and added 0.5ml Folinciocalteu's reagent to it. Then 1ml
7.5% Na,CO3 and 8ml of distilled water added and vortexed. Then the test tube was placed in
dark for 35 minutes at room temperature. After that the test tube was centrifuged at 4000 rpm

for 10 minutes and the supernatant was adjusted to 25 ml and absorbance was read at 725 nm
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using a spectrophotometer (UV/VIS, UV-1800). The total phenol content was calculated from
a standard curve using Gallic acid and the result was expressed as mg/g.

3.11 Determination of Flavonoid Content

Total flavonoid content was measured by colorimetric method as a described by Kim et al.,
(2003). Firstly, 1gm sample was taken in beaker and mixed with 10ml methanol and filtered
through the filter paper. Then the extracted sample (1ml) was taken into a test tube and with
the addition of 4ml distilled water. After that 0.3ml NaNO; reagent added to the test tube.
Meanwhile the test tube was allowed to stand for 5 minutes. Then 0.3ml of AICl3, was added
and stands for 1 minute. At that moment 2ml NaOH (1M) and water (2.4 ml) were added to
test tube and mixed properly. Finally, the sample was centrifuged at 4000 rpm for 5 minutes.
After that the supernatant was being used for taking absorbance at 510 nm using a
spectrophotometer (UV/VIS, UV-1800). The total flavonoids content was calculated from a

standard curve using catechin and the result was expressed as mg/g.

3.12 DPPH radical scavenging capacity

The DPPH assay was used to determine the free radical scavenging capability, with some
modifications, as defined by Madhujith and Shahidi (2006). 6 mg DPPH was dissolved in
50mL methanol to create a fresh DPPH solution (about 0.3 mM). In a test tube, the extract
(ImL) and DPPH solution (1.9 mL) were combined. After that, the contents were thoroughly
mixed and stored at room temperature for 30 minutes. Rewrite A spectrophotometer
(UVIVIS, UV-1800) measured the absorbance at 515 nm. The DPPH scavenging behavior
was determined using a trolox standard and was expressed in micromoles equal per gram of

sample.
3.13 Sensory Evaluation of Bread

The consumer's acceptability of bread incorporated with pumpkin flour and steam pumpkin
pulp were evaluated along with the control bread sample. All the samples were labeled with a
random code and presented in a randomize order to avoid any bias result (Lawless &
Heymann, 2010).

The bread was sliced and packed with label in a high-density polyethylene bag for serving.
All the samples were served in a randomize order while the samples were fresh. A panel of 15

untrained panelist from the undergraduate students and some local people who were regular
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bread consumers were asked to evaluate different organoleptic attributes of the bread such as
taste, flavor, color, texture, and overall acceptance. Before the analysis, panelists were briefed
about the sensory attributes. Samples were evaluated for their taste, flavor, texture,
appearance, and overall acceptability in a 9-point Hedonic scale. The value of the rating was:
Like extremely-9, Like very much 8, Like moderately 7, Like slightly 6, Neither like nor
dislike-5, Dislike slightly-4, Dislike moderately-3, Dislike very much 2. Dislike extremely-1.

3.14 Statistical analysis

All the experiments for each sample were done in triplicates. Results are presented as means
+ standard deviation. Statistical analysis was performed (SPSS for windows version 22.0) by
one way analysis of variance (ANOVA). Mean comparison were performed using Duncan's

multiple range tests for significant effect at p< 0.05.

24



CHAPTER IV

RESULTS AND DISCUSSION

As considered to be the good source of vitamin A, pumpkin bread also can be a good source

of nutrients and antioxidants. The results of the study explain pumpkin bread in terms of

physical and compositional properties and consumer acceptability as a value added product.

4.1 Physical Properties of Bread

The physical parameters that are size related such as bread loaf volume, loaf weight, specific

loaf volume, density, crust crumb ratio and firmness were determined for all the bread sample

are shown in Table 4.1.

Table 4.1: Physical properties of bread incorporate with different level of pumpkin flour
and steam pumpkin pulp

Parameters

Sample 1

Sample 2

Sample 3

Sample 4

Sample 5

Weight
(gm)

152.33+0.54°

154.8710.65b

158.12+0.75°

152.23+0.19°

152.06+0.84°

Volume

(cn’)

410.75+1.25°

401.0210.20d

398.18+0.84°

409.0710.75b

404.75+0.44°

Specific
volume

(cm’/g)

2.69+0.20%

2.6110.04b

2.52+0.01°

2.69+0.01°

2.66+0.02°

Density
(glcm®)

0.374_r0.00b

0.37J_r0.02b

0.39+0.00%

O.37J_rO.OOb

O.38i0.00b

Crust/
Crumb

ratio

0.21J_r0.002d

0.22+0.002°

0.24+0.00%

O.23J_rO.OOb

0.24+0.00%

Firmness
(kals)

1.114_r0.09b

1.33+0.08°

1.34+0.03°

1.27+0.09°

1.28+0.03

Here, each value is expressed as mean £ SD of each sample. Sample 1 (Wheat flour), sample 2 (5%
pumpkin flour based bread), sample 3 (7% pumpkin flour based bread), sample 4 (5% steam pumpkin
pulp paste based bread) and sample 5 (7% steam pumpkin pulp based bread). Values having the same
superscript letter in row are non significant different (P > 0.05).
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4.1.1 Weight of Bread

The weight of bread obtained from sample-1, sample-2, sample -3, sample-4, and sample-5
were (152.33+0.54), (154.87+0.65), (158.12+0.75), (152.23+0.19) and (152.06+0.84) g
respectively (Table 4.1). Analysis of variance (ANOVA) was carried out for different bread
sample. Statistical analysis revealed that there was no significant difference among sample-1,
sample-4, and sample-5. But there was a clear significant difference of sample -2, sample -3
with the other three samples. The maximum value was obtained from sample -3:
(158.12+0.75) g and the minimum value in sample -5: (152.06+0.84). Jung sang yoo et al.,
(2006) also found that the level of increased percentage of pumpkin flour was decreased the
bread weight. See et al., (2007) found that the level of increased percentage flour was
increased the bread weight.

4.1.2 Volume of Bread

Table 4.1 shows the volume of bread obtained from sample -1, sample -2, sample -3, sample -
4 and sample -5 were (410.75%1.25), (401.02+0.20), (398.18+0.84),(409.07+0.75) and
(404.75+0.44) cm? respectively. Analysis variance (ANOVA) was carried out for different
bread samples. Statistical analysis revealed that there was significant difference among all
the samples (p<0.05). The maximum value obtained from sample-1: (410.75+1.25) cm® and
the minimum value was found in sample -3: (398.18+0.84) cm®. Jung sang yoo et al., (2006)
also found that the level of increased percentage of pumpkin flour was decreased the bread

volume.

4.1.3 Specific Volume of Bread

Specific volume of bread from sample-1, sample-2, sample-3, sample -4 and sample -5 were
obtained (2.69+0.20), (2.61+0.04), (2.52+0.01), (2.69+0.01) and (2.66+0.02) cm®/g
respectively (Table 4.1). Statistical analysis revealed that there was no significant difference
among sample-1, sample-4, and sample-5 but there was a clear significant difference of
sample-2, sample-3 with the other three samples. The maximum value obtained from sample
-1: (2.69+0.20) cm*/g and the minimum value in sample -3: (2.52+0.01) cm®/g. See et al.,
(2007) also found that a higher percentage of pumpkin flour will result in a lower specific

volume of breads.
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4.1.4 Density of Bread

Table 4.1 shows the density of bread for different levels of pumpkin pulp flour and Steam
pumpkin pulp. There were no significant (p>0.05) differences among the sample 1,2,4,5 but
bread with 7% pumpkin flour (sample-3) showed significantly increased density as compared
to the control(sample -1) and other three samples. Feili et al., (2013) was found the increasing
trend in density with increasing percentage of Jackfruit rind flour in bread.

4.1.5 Crust Crumb ratio of Bread

From Table 4.1 the result showed the highest crust crumb ratio obtained for sample 3 and 5
followed by sample 1 (0.21+0.00), sample 2 (0.22+0.00), sample 4 (0.23+0.00). There was no
significant difference between sample 3 and 5. But sample 1, sample 2, and sample 3 showed
significantly difference.

4.1.6 Firmness of Bread

Firmness was found significant difference as compared to sample 1 (control). But there were
no significant difference among samples 2, 3, 4, and 5. In this research found that the
increased percentage of pumpkin flour and steam pumpkin pulp increased the bread firmness.
D. Dojczew et al., (2007) reported that the gluten-bran interaction causes insufficient

hydration of gluten protein and starch which increase bread firmness.
4.2 Crust and Crumb Colour of Bread samples

Steam pumpkin pulp has a lighter colour (higher L value) than the pumpkin flour. Pumpkin
flour hasless red colour (low a value) and increased yellowness (higher b value) than the
steam pumpkin pulp. The discoloration of the fresh pumpkin was prevented by steaming the
pumpkin pieces. The yellow colour of the pumpkin could have been caused by the

carotenoids (Wu and Jin, 1998) as pumpkin is a rich source of -carotene.

The colour for the bread was significantly affected (p<0.05) by the addition of pumpkin flour
and steam pumpkin pulp (Table 4.2). The colour of the crust showed a significant decrease
(p<0.05) in L values of pumpkin flour supplement bread (sample 2 and 3) and steam pumpkin
pulp supplement bread (sample 5). There were no significant differences in L value between
sample 1 and 4. Steam pumpkin pulp supplement bread was higher L value compared to
pumpkin flour supplement bread. But both had decreased L value compared to Control

(sample 1).

27



Results and Discussion

The colour change occurred from light-brown (control) to darker-brown (7% pumpkin flour
bread). This may be because loaves containing additional glucose had a darker crust. This
state is ascribed to Maillard browning, which occurs when wheat proteins react with added
sugar (Fayle and Gerrard, 2002), and caramelization, which is regulated by water distribution
and the reactivity of added sugars and amino acids (Kent and Evers, 1994).

Table 4.2 shows the colour of crust samples significant increased in redness (a value),
yellowness (b value) and browning (100-L) of higher percentage of pumpkin flour and steam
pulp. Statistical analysis revealed that there were slight difference between sample 1 and
sample 4 and also had slightly difference between sample 4 and sample 5 but between in

sample 1, 2, 3 and 5 had a clear significant difference in terms of crust colour.

In this research showed that the colour of the crumb sample significantly (p<0.05) increased
in redness (a value) and yellowness (b value) but decreased in L value with higher percentage

of pumpkin flour and steam pumpkin pulp paste (Table 4.2).

In this present study observed that there was no significant difference in a* value between
sample 3 and 5. Steams pumpkin pulp supplement bread was lower a, b and (100-L) value
compared to pumpkin flour supplement bread. But both are increased a, b, and (100-L) value
compared to control (sample 1) (Table 4.2). See et al., (2007) found that the colour for the
bread was significantly affected (p<0.05) by the addition of pumpkin flour.

Table 4.2 Means Crust and Crumb Color of Bread incorporate with different level of
pumpkin flour and steam pumpkin pulp

Parameters Sample
Sy S; Ss S, Ss

L* 64.54+0.18° | 60.33+0.48° | 57.61x0.19" | 64.12+0.90*° | 63.43x0.19"
% a* 10.61+0.20" | 11.50+0.21° | 12.72+0.17* | 11.27+0.22 | 11.82+0.13"
% b* 31.37£0.44° | 33.42+0.21° | 35.49+0.25" | 31.79+0.17° | 32.53+0.25°
S (100-L*) | 35.46x0.18" | 39.67+0.48" | 42.39+0.19° | 35.87+0.09° | 36.57+0.19°
_ L* 67.72+0.43° | 63.61+0.27° | 61.29+0.29° | 66.28+0.19° | 64.76+0.19°
§ a* 2.75x0.16° | 3.07£0.13° | 4.16+0.12° | 2.95x0.07° | 3.98+0.12°
§ b* 11.2520.29° | 34.57+0.39"° | 40.38+0.14° | 14.96+0.13" | 19.25+0.36°
S (100-L*) | 32.28+0.43° | 36.39£0.27° | 38.71£0.29° | 33.72+0.19° | 35.24+0.19°

Here, each value is expressed as mean + SD of each sample. Sample 1 (Wheat flour), sample 2 (5% pumpkin
flour based bread), sample 3 (7% pumpkin flour based bread), sample 4 (5% steam pumpkin pulp paste based
bread) and sample 5 (7% steam pumpkin pulp based bread). Values having the different superscript letter in row
are significant different (P < 0.05).
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4.3 Proximate Composition of Bread Samples

The proximate composition (moisture, ash, fat, protein, fiber and carbohydrate) content of
different bread samples are shown in Table 4.3.

Table 4.3 Proximate composition (%) bread incorporate with different level of pumpkin
flour and steam pumpkin pulp

Parameters (%) Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Moisture 25.92+0.72° | 22.57+0.23" | 24.47+0.49" | 23.57+0.24° | 25.69+0.37°
Ash 1.69+0.03" | 1.82+0.02° | 1.93+0.04° 1.7620.02° | 1.89+0.02°
Protein 8.87+0.32* | 7.47x0.10° | 6.94+0.09° 8.47+0.11° | 7.98+0.10°
Fat 3.2620.07° | 4.92+0.05* | 4.08+0.04" 3.51+0.07° | 3.27+0.05"
Crude fiber 0.33+0.02° | 0.47+0.06" | 0.59+0.04° 0.35+0.03° | 0.44+0.02"
Carbohydrate | 59.93+0.94° | 62.7520.46° | 61.99+0.53® | 62.33+0.46" | 61.0520.79"

Here, each value is expressed as mean + SD of each sample. Sample 1 (Wheat flour), sample 2 (5% pumpkin
flour based bread), sample 3 (7% pumpkin flour based bread), sample 4 (5% steam pumpkin pulp paste based
bread) and sample 5 (7% steam pumpkin pulp based bread). Values having the different superscript letter in row
are significant different (P < 0.05).

4.3.1 Moisture content

It is observed from Table 4.3 that sample 2 found 22.57 % of moisture, whereas sample 1, 3,
4, and 5 found 25.92 %, 24.47 %, 23.57 %, and 25.69 % respectively. The lower moisture
content of sample 2 justified the long-term storage without deterioration. Statistical analysis
revealed that samples 1 and 5 had no significant difference, but samples 2, 3, and 4 were
significantly different compared to sample 1 (control). In this research observed that breads
moisture content decreased as the proportion of pumpkin in the composite flour shown in
Table 4.3 increased. The bread made from only wheat recorded higher moisture contents than
all other blends of pumpkin with wheat at different ratios. This result was in agreement with

those reported by Temesgen Laelago Ersedo (2019).

4.3.2 Ash Content

The ash content of the bread increased when more pumpkin was added to the composite flour,
and samples 1, 2, and 4 were significantly different (p < 0.05) from each other, but sample 3
and 5 were not significantly different. However, the ash composition in the supplemented
bread was found to be significantly higher as compared to that of the control. The increments

of ash in more pumpkin-added bread indicate the presence of more minerals in pumpkin flour
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than wheat and have more advantages for consumers to fill their daily mineral requirements
by using the developed breads of pumpkin and wheat. Gopalan et al., (1991) reported similar
results with the finding that pumpkin-added bakery products are richer in minerals than only
wheat products. Pongjanta et al., (2006) also reported that with increasing the level of
pumpkin flour, the ash contents were significantly increased in the products.

4.3.3 Fiber Content

Table 4.3 shows that the higher fiber content in samples 2, 3, 4, and 5 bread as compared to
sample 1 bread justified the improvement of nutritional value. There were no significant
differences between samples 1 and 4, and similarly, between samples 2 and 5. The fiber
contents of bread increased when the incorporation of pumpkin flour increased. This result
was in agreement with those reported by Temesgen Laelago Ersedo (2019) and See et al.,
(2007).

4.3.4 Crude Protein

The crude protein content of breads with pumpkin supplements was significantly (p < 0.05)
lower than sample 1 (control). As the amount of pumpkin flour and steam pumpkin pulp in
the composite flour increased, the crude protein level of the breads decreased. This could be
because pumpkin-enhanced bread loses more nitrogen than wheat bread during the high-
temperature preparation process. Pumpkin is more susceptible to elevated temperatures than
wheat in baked products, as reported by Singh et al., (2008). Moreover, Okorie et al., (2012)
reported a decrease in crude protein contents when more pumpkin was added to the
composite flours of bread production. The assessment of the protein content of breads
showed decreases with increasing pumpkin flour, which was similar to the results reported by
Gopalan et al., (1991).

4.3.5 Fat Content

Table 4.3 shows there were no significant (p > 0.05) differences in fat content between the
control (sample 1) and 7% steam pumpkin pulp bread, but an increase in the percentage of
pumpkin flour and steam pumpkin pulp showed significantly reduced fat content. See et al.,

(2007) found that the increased percentage of pumpkin decreased the bread fat content.

4.3.6 Carbohydrate Content
The carbohydrate content of breads made from pumpkin and wheat composite flours was

higher than that of only wheat bread. Initially, 0 to 5% of the carbohydrate contents of
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pumpkin-added bread were increased compared to control (sample 1), but the carbohydrate
contents of bread decreased when more pumpkin was added to wheat flour, 5% to 7%. This
could be because wheat flour has more starch granules than pumpkin, resulting in higher
carbohydrate content for the control bread. See et al., (2007) reported that substituting
pumpkin flour for wheat flour led to a reduction in the total carbohydrate content of breads.
Although more pumpkin-added bread products have lower carbohydrate values than wheat
bread, the utilization of pumpkin in society can get attention, and it helps as a thickening
agent. The results of carbohydrate contents for control bread were slightly different from the
reported findings (See et al., 2007; Temesgen Laelago Ersedo, 2019).

4.4 Bioactive Compounds and Antioxidants Activity of bread incorporate with different
level of pumpkin flour and steam pumpkin pulp

Table 4.4 Bioactive compounds and antioxidants activity of bread incorporate with
different level of pumpkin flour and steam pumpkin pulp

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

Bioactive
compounds

23040.12° | 7.63:022° | 1048+0.17% |3.74+0.09° |5.49+0.01°

(malg

| 1.8910.03d 2.3510.04b 3.03£0.06° 1.9110.01d 2.1020.03"

TFC | TPC

(mg/

b

182.37+0.48° | 244.24+0.23° | 251.43+0.04" | 241.29+0.06° 232.02i0.10d

DPPH
(umole/g)

0.53:0.01° | 4.44+0.04° |5324003% |3.00:0.02% |3.41+0.01°

Beta
carotene
(mg/g)

293+0.16° | 28.26+0.19° |3050+0.40% | 9.18+0.20° | 11.34+0.28°

Carotenoids

Total
(g /9)

Here, each value is expressed as mean + SD of each sample. Sample 1 (Wheat flour), sample 2 (5% pumpkin
flour based bread), sample 3 (7% pumpkin flour based bread), sample 4 (5% steam pumpkin pulp paste based
bread) and sample 5 (7% steam pumpkin pulp based bread). Values having the different superscript letter in row
are significant different (P < 0.05).
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4.4.1 Total Phenol Content of Bread Samples

Table 4.4 showed the total phenolic contents of bread obtained from sample 1, 2, 3, 4, and 5
were 2.30 mg/g, 7.63 mg/g, 10.48 mg/g, 3.74 mg/g and 5.49 mg/g, respectively. Based on
statistical analysis showed that the addition of pumpkin flour and steam pumpkin pulp had a
significant effect (P<0.05) on the total phenolic contents of bread. The bread enriched 7% of
pumpkin flour presented the highest total phenolic contents 10 mg/g. Pumpkin flour
supplement bread were higher total phenolic contents value compared to steam pumpkin pulp
supplement bread. According to Que et al., (2008), high temperatures promote the synthesis
of phenolic compounds in pumpkin during the drying process. According to Aydin and

Gocmen (2015), the process of drying pumpkin flour enhances its overall phenolic content.

Pumpkin flour and steam pumpkin pulp supplement bread had increased total phenolic
contents value compared to control (sample 1). So this study were observed that increased
level of pumpkin flour and steam pumpkin pulp produced a higher level of total phenolic

contents in enriched bread.

According to Wahyono et al., (2019), making bread using varying amounts of pumpkin flour
substituted in lieu of wheat flour and found that the bread containing more pumpkin flour had
significantly higher total phenolic content. The total phenolic contents of bread buffer
extracts and extracts after digestion were measured by Rozylo et al., (2014) after making
wheat bread by directly incorporating varying amounts of fresh pumpkin (Cucurbita maxima)
pulp into wheat flour. They discovered that adding more pumpkin pulp to bread boosted its

overall phenolic content.
4.4.2 Total Flavonoid Content of Bread Samples

Numbers of total flavonoid contents analysis of 100% wheat flour bread and bread prepared
with different replacement levels of pumpkin flour and steam pumpkin pulp has been given in
Table 4.4. Control bread developed with 100% wheat flour presented lowest total flavonoid
contents whereas highest total flavonoid contents were observed in bread developed with 7%
pumpkin flour. In control bread, total flavonoid contents were found 1.86mg/g, and
replacement of 5% steam pumpkin pulp, no significant difference was observed in total
flavonoid contents as value was obtained 1.91 mg/g. But 7% replacement of pumpkin pulp
caused a significant increase in total flavonoid contents of bread, as the value was 2.10 mg/g.
When an increase in replacement level of pumpkin flour from control (0%) to 5% resulted a

significant increased in the total flavonoid contents of bread. From these results it was
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evident that total flavonoid contents were found increasing significantly with increasing level
of pumpkin flour and steam pumpkin pulp.

According to Valenzuela et al., (2014), flavonoids are the most abundant and readily
available phenolic compounds in pumpkin. Rozylo et al., (2014) prepared wheat bread by
incorporating varying amounts of fresh pumpkin (Cucurbita maxima) pulp directly into
wheat flour and measured the total flavonoid content of bread buffer extracts and extracts
after digestion. The researchers found increase in total flavonoid contents of bread when
increased the percentage of pumpkin pulp. Previous research has shown that the addition of
pumpkin to various food products increases the total flavonoid content.

4.4.3 Antioxidant Activity (DPPH) of Bread Samples

DPPH free radical activity analysis of control bread and bread prepared with different
replacement levels of pumpkin flour and steam pumpkin pulp has been fetched in Table 4.4.
Table 4.4 shows the antioxidant activity of bread as evaluated by the test sample's ability to
scavenge DPPH radicals. Pumpkin flour and steam pumpkin pulp addition significantly
affected (P<0.05) antioxidant activity (DPPH) of enriched bread. From these results it was
evident that replacement of pumpkin flour exhibited higher DPPH free radical scavenging
activity as compared to control and steam pumpkin pulp and highest antioxidant activity
(251.43 umole/g) was presented by pumpkin enriched bread with 7% pumpkin flour. In the
contrary, control bread presented the lowest (182.37 umole/g) antioxidant activity. It was also
observed that and this DPPH free radical scavenging activity was found increasing

significantly with increasing level of pumpkin flour and steam pumpkin pulp.

Pasanda et al., (2019) created composite flours by incorporating pumpkin flour into wheat
flour to make biscuits, and they discovered that biscuits made with composite flour including

pumpkin flour had a significantly higher antioxidant activity than simple wheat flour biscuits.

Mojarad and Mahdikhani (2020) studied the effect of replacement of pumpkin powder at
different levels, on the preparation of biscuits and observed a significant increase in

antioxidant activity of biscuits with increased levels of pumpkin flour.

4.4.4 Beta Carotene Content of Bread Samples

Mean values for B-carotene analysis of 100% wheat flour bread and bread prepared with
different replacement levels of pumpkin flour and steam pumpkin pulp have been given in

Table 4.4. Statistical analysis revealed that among all the sample bread, highest B carotene
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content was observed in bread having 7% pumpkin flour (sample 3) and lowest [ carotene
value was found in control bread (sample 1). Bread developed with steam pumpkin pulp was
equipped with lesser P carotene contents, when compared with bread developed with
pumpkin flour. There were significant different in each other (P<0.05). However, this -
carotene level was found increasing significantly with increasing level of replacement of

pumpkin flour and steam pumpkin.

Results similar to our study were obtained when Pongjanta et al., (2006) determined different
carotenoid contents including  carotene in pumpkin added bakery products and observed a

significant increase in 3 carotene by increasing the replacement level of pumpkin powder.

Zaki et al., (2018) incorporated pumpkin powder in wheat flour to develop cake and a

significant increase in 3 carotene of cake was observed with 15% level of pumpkin powder.
4.4.5 Total Carotenoid Contents

Analysis of total carotenoid contents of control bread and bread with different replacement
levels of pumpkin flour and steam pumpkin pulp have been presented in Table 4.4. The
findings revealed that highest total carotenoid contents were observed in bread having 7%
pumpkin flour and lowest were found in control bread. There were a significant different in
each other (P<0.05). Steam pumpkin pulp incorporated bread presented relatively lower total
carotenoid contents as compared to pumpkin flour incorporated bread. It was also clear from
the findings that these total carotenoid contents were found increasing significantly with

increasing level of replacement of pumpkin flour and steam pumpkin pulp.

In order to create composite flours, Pasanda et al., (2019) mixed pumpkin flour with wheat
flour to create biscuits. They found that the total carotenoid content of the pumpkin flour-

incorporated cookies was much higher than that of the plain wheat flour biscuits.

Results similar to this study were obtained when Gurung et al., (2016) performed analysis to
check quantity of total carotene (mg/100 g) of biscuits in which wheat flour was replaced by

pumpkin puree at different levels.
4.6 Sensory Evaluation

The level of consumers acceptance is often asses by asking consumer the rate how much they
like a product overall, using a nine point hedonic scale (Popper and Gibes, 2004). It is known

that effective test help to answer whether the product has commercial potential.
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The sensory evaluation of different bread samples are shown in Table 4.5

Table 4.5. Sensory evaluation of bread incorporate with different level of pumpkin flour

and steam pumpkin pulp

Parameters | Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Color 8.33:049% | 8.6720.49% |7.732070° |7.930.88° | 8.60+051°
Texture 8.13:0.74°° | 8.20:0.68% | 7.000.65° |8.00:0.65" |8.6040.51%
Taste 8.00:0.76" | 8.73:0.46° |6.80+0.68° |8.00£0.85" | 8.2740.46>
Flavour 767:0.62° | 8.274070% | 7.0020.76° | 8.0740.96% | 8.40+0.57%
Overall 7.80£0.56° | 8.60+051° |6.93:0.79° | 7.8740.74° |8.7320.46%
acceptability

Here, each value is expressed as mean + SD of each sample. Sample 1 (Wheat flour), sample 2 (5% pumpkin
flour based bread), sample 3 (7% pumpkin flour based bread), sample 4 (5% steam pumpkin pulp paste based
bread) and sample 5 (7% steam pumpkin pulp based bread). Values having the same superscript letter in row are
not significant different (P >0.05).

Data of sensory evaluation (Table 4.5) indicated that the consumer preferred the color
attribute showed that sample 2 achieved highest acceptability. Consumer-oriented panelist
texture score of sample 5 values had significantly higher mean scores in texture than the

others supplement breads. Sample 1 and 2 had no significant different.

Consumer-oriented panelist taste score of sample 2 values had a significantly (p < 0.05)
higher mean scores in taste than the others supplement bread ; breads in sample 1, 2 were not
significantly different with each other and preferred after sample 5. The taste had obtained
lower value from sample 3 compared to others sample values. The judges reported that the
sample with a high pumpkin ratio received a low taste score. This could be because pumpkins

have stronger smells.

Similar findings were reported by Alam et al., (2007), who found that the taste of the bread

decreased as the amount of pumpkin supplementation increased in wheat flour.

The 5% steam pumpkin pulp bread (sample 5) values (8.40) had a significantly (p<0.05)
higher mean scores in flavour than the others supplement bread with exception of bread
formulated from 5% pumpkin flour and 95% wheat flour (table 5). The flavour was obtained

lower value from sample 3 compared to others sample values.

Sensory evaluation results (Table 5) revealed that the overall acceptability of sample 5 (8.73)

was highest among the other samples. There was no significant different between sample 2
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and 5.This may be due to the better taste than other samples. There was also no significant
difference found between the sample 1 and 4 but sample 3 had a clear significant different

among with the others sample values.

We found that there were no significant different for texture, taste, flavour and overall
acceptability between sample 1 and 4. Similarly there were no significant different for color,
texture, taste, flavour and overall acceptability between sample 2 and 5. The sensory
evaluation also indicated that sample 2 was the most acceptable bread.

Temesgen Laelago Ersedo (2019) found that increase pumpkin flour percentage in
supplement bread decreased the overall acceptability. The study's findings are similarly
consistent with a previous study by EI-Demery (2011), who found that adding 5% and 10%
pumpkin pulp flour resulted in bread with improved acceptability across all quality criteria
tested.

=@ Samplel =@ Sample2 -——@= Sample3 Sample4 === Sample5

Color

Overall acceptability Texture

Flavor Taste

Fig 4.5: Graphical representation of sensory attributes (color, flavor, texture, taste and overall

acceptance)
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CHAPTER V

SUMMARY AND CONCLUSION

Bread is an important, easy staple food found all across the world. There has been a
significant amount of effort put into developing composite bread with good sensory
characteristics and healthy health advantages. Pumpkin bread is called a protective food
because of its nutritive contributions such as vitamins, minerals, pectin, dietary fiber,
flavonoids, and polyphenolic antioxidants such as lutein, xanthan, etc. Keeping in view the
significance of this vegetable, attempts have been made to evaluate its nutritive composition
and develop food products for the benefit of society.

This study revealed that effect of replacing wheat flour with pumpkin powder on the textural
and sensory qualities of bakery products. It would be quite beneficial to use the pumpkin
powder to make the baked goods. Adding the steam pumpkin pulp directly to the wheat flour
gives satisfactory baking results and reduces the cost of production. An increase in the
pumpkin pulp fraction (in the range of 0 to 7%) in wheat dough resulted in the production of
bread with decreasing loaf volume and increasing firmness. The addition of higher levels of
pumpkin pulp caused an unpleasant aroma and taste. This study also showed that enhanced
bread items with pumpkin powder had significantly higher levels of B-carotene and other
phytochemicals. The substituted products had high nutrient content. The quality and sensory
characteristics indicated that a partial replacement of wheat flour in bread with 5% pumpkin
pulp and 7% steam pumpkin pulp gave satisfactory results and no significant difference. If
most of the nutrients were 7% pumpkin flour, consumer acceptance would be very low. Since
most nutrient parameters were 5% pumpkin flour compared to 7% steam pumpkin pulp, so
the sensory evaluation also indicated that 5% pumpkin flour bread was the most acceptable
bread.

For making it available, to the less affordable consumers who constitute the larger population.
For changing this trend, the production of bread made from composite flours with less
emphasis on wheat and more attention on locally grown crops have been encouraged by the
Food and Agricultural Organization (FAO). The partial inclusion of pumpkin in bread will not
only encourage their utilization, but will add value, improve the socio-economic status of
local farmers, provide nourishment to malnourished children, and minimize complete

dependence on imported wheat flour and save foreign exchange for the country.
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In this studies research limitations:

e More sensory studies are needed to understand consumer preferences for different

types of pumpkin bread.
e There is a lack of thus research on analyzing mineral content
Future research opportunity

e Investigate natural preservation methods, such as fermentation or the use of natural
antimicrobials (e.g., essential oils), to improve shelf stability.
e Exploring the potential of pumpkin peel-derived Biochar and compost as eco-friendly

fertilizers.
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