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Abstract

Food production and consumption
generate a significant amount of processing
waste, with fruit waste accounting for a large
portion. Cucurbits with thick rinds, such as
watermelons, musk melons, and pumpkins,
produce large amounts of waste during their
consumption. However, using natural ‘food
waste," such as seeds and peels, which are
high in vital nutrients, is being promoted as
a long-term solution to food insecurity.
Watermelon seeds was chosen for this study
because they are the most discarded fruit
seed. The procured watermelon seed was
analysed for its proximate composition
which is composed of good amounts of
protein and fat (28.3g and 47.2g/100g).
Three different varieties of Chikkis were
made from watermelon seeds, but Variation
Il is the one used for the proximate analysis
of Chikkis because it had the highest mean
score during the organoleptic evaluation.
The carbohydrate and protein contents of
the watermelon seed Chikkis were 52.5¢
and 14.1g per 100g respectively. Chikkis
were packed in an air tight container and
stored at room temperature to evaluate
moisture loss or gain over a period of 50
days. Overall, the results suggest that the
utilization and consumption of watermelon
seeds can promote and preserve health and
the use of watermelon seeds for
consumption will be a step forward for
sustainable development to reduce food
waste.
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I. INTRODUCTION

Over the past few decades, the use of supplements in the form of functional foods and
nutraceuticals to address vitamin insufficiency has gained widespread acceptance (1).
Consequently, there has been a greater emphasis on the exploitation of food waste and
underutilized agricultural products with high nutritional value. This type of application can
aid in the efficient use of available resources of the development for new food products with
improved nutritional and sensory qualities. Citrullus lanatus, also known as watermelon, is a
tropical fruit that belongs to the gourd family and is native to the Kalahari Desert in Southern
Africa. Water melon is a monoecious fruit that is cultivated for its large and juicy edibility.
The most commonly thrown oil seeds are those from watermelon. Seeds, like soybeans,
sunflowers, and ground nuts, offer nutritional properties that are typically compared
favorably (13). The rind of the Citrullus lanatus fruit is smooth (green, yellow and sometimes
white and a juicy, sweet interior flesh). The rind is used to produce pickles, preserves, jellies,
and conserves (2,3).

Citrullus lanatus can be used to make smoothies, sorbets, or granite, depending on
how smooth or coarse the texture is. The rind is also edible and has been eaten as a vegetable
in the past (11). They're stir-fried, stewed, or, more commonly, pickled in China. Watermelon
Seeds can be crushed into coarse flour or oil extracted, and mature fruit can be cooked and
eaten as summer squash in Africa (10). Watermelon seeds have shown that they can be used
in the food business after the pulp and peel have been removed (4). The seeds also contain
nutritionally important lipids, such as phytosterols, particularly stigmasterol and beta-
sitosterol, as well as a high concentration of unsaturated fatty acids (4).

Watermelon seeds are underappreciated oil seeds that are high in proteins, minerals,
and unsaturated fatty acids. Because it contains high amounts of protein and oil, the
watermelon seeds which remains as waste in huge quantities after the pulp is removed, can be
used to produce value -added products. India is a large watermelon producer in Asia,
producing 4,31,930 tonnes and 4,320 tonnes of seeds annually (7). Watermelon seed oil has
shown to be high in polyunsaturated fatty acids (PUFA) and monounsaturated fatty acids
(MUFA), both of which are beneficial to human health (5). It also has high mineral content,
including calcium, magnesium, iron and zinc (4). Watermelon seeds contain a higher amount
of Vitamin B3 (niacin), an important nutrient that helps lower cholesterol, ease arthritis, and
boost brain function as well as functions in the digestive, skin, and nervous systems. Crude
proteins would act as enzymatic catalysts, influence cell responses, and regulate cell
development and differentiation (12). Watermelon seeds have been used in various value-
added food products such as cookies, biscuits, roti, laddu and toffee, but have not been used
in the development of Chikkis. This study aims to develop Chikkis by replacing the
groundnuts which are traditionally used.

Il. MATERIALS AND METHODS
Dehulled watermelon seeds was procured from the local market of Hosur, Tamil

Nadu. Jaggery, palm jaggery, granular jaggery and cardamom was procured from the local
market of Tirupur, Tamil Nadu.
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1. Preparation of Chikki: Chikkis were prepared in three formulations which differs by the
type of sugar in each formulation. For Formulation I, watermelon seeds were dry roasted,
granular jaggery syrup was heated until the temperature reaches to 112 °C, immediately
the roasted seeds and cardamom powder were added then mixed thoroughly till the seeds
coat with the syrup. Hot mass was poured into the ghee greased plate. The product was
then spread uniformly by rolling it with the help of a roller. By using mould ring the
product was made into spherical pieces and allowed to cool for 30 minutes and stored.
For Formulation 1, the same procedure was repeated and instead of jaggery granules,
Jaggery was used. For Formulation I11, Palm jaggery is used for this formulation with the
same procedure as above.

Mix roasted
watermelon seeds
and cardamom
powder into the
jaggery syrup

Roasting of
watermelon seeds

Chikkis are Pouring the
allowed to cool spherical shapes mixture into
and stored P P greased tray

Figure 1: Process Flowchart of Watermelon Seeds Chikkis
2. Sensory Evaluation: The organoleptic evaluation with respect to colour, hardness,

crispiness, sweetness, flavor and overall acceptability was evaluated by 25 semi-trained
panel members using nine hedonic scales

( VAT ERILON SAEDS O \

VARIATION -1t

NARARTAOM: \ VARIATION N

v R

Figure 2: Formulated Watermelon Seeds Chikki
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3. Nutrient Analysis: Proximate compositions such as moisture, ash, carbohydrate, energy,
protein and fat were determined using standard procedures of the AOAC
(ASSOCIATION OF OFFICIAL ANALYTICAL CHEMIST) method.

4. Statistical Analysis: Sensory data were assessed for analysis of variance (ANOVA) at
5% level of significance and a value of P<0.05 was considered statistically significant
using IBM SPSS program (version 20.0).

5. Storage Studies: The Chikkis was packed in an airtight container and maintained at room
temperature. The stability of the product was evaluated based on moisture gain/loss. The
self-life study was conducted for 50 days.

1. RESULTS AND CONCLUSION

1. Sensory Analysis: Taste is a basic quality parameter important for the product approval. It
was found that Chikki prepared using formulation Il had an overall quality score of 8.06,
which was higher than that of other variations (Table 1). Based on the above results it can
be concluded that Variation 1l was the most acceptable Chikki. Data were analyzed using
analysis of variance (ANOVA). The analysis of variance revealed that there was a
significant difference only between the colour of the three groups and the other parameters
such as hardness, crispiness, sweetness, flavor and overall acceptability showed low
significant difference

Table 1: Mean Score of Sensory Characteristics

Characteristics | Varitaion | Variation Il Variation 11 | P Value
Colour 7.52+0.822 8.12+0.781 7.64+0.952 0.037
Hardness 7.68+0.852 7.8+0.816 7.4+0.866 0.236
Crispiness 7.52+0.918 7.76+0.879 7.4+0.912 0.363
Sweetness 7.76+0.969 8.16+0.687 7.76+£1.090 0.222
Flavour 7.72+0.936 8+0.707 7.4+1.040 0.071
Overall 7.62+0.881 8.06+0.617 7.44+1.157 0.053
Acceptability

2. Proximate Analysis: Table 2 shows the nutritive value of the procured watermelon seeds
and the formulated watermelon seed chikki (variation 11). The energy value was higher in
seeds and chikki. The amounts of carbohydrates, total ash and moisture were higher in
chikki than in raw seeds while total protein and fat content decreased in chikki compared
to raw seeds. A similar trend was observed by (6) who studied the composition of
watermelon seeds per 100g as moisture 5.1g, protein 28.3g, fat 47.4g and carbohydrate
15.3g.
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Table 2: Proximate analysis of Watermelon Seeds and Watermelon Seeds Chikki

Parameters Watermelon Seeds | Watermelon Seeds
(1009) Chikki (100g)

Energy (Kcal) 595.9 440.81
Carbohydrate (g) | 15.5 52.5

Total protein (g) 28.3 14.1

Fat (g) 47.2 19.2

Total ash (g) 3.92 591

Moisture (Q) 5.07 8.33

Proximate analysis of seeds and chikki

Moisture(g) J E’S}%
Total ash({g) J %99)-_1
e L]lgf?'z Watermelon seed Chikki
Total protein (z) ].'léai'la Watermelon seeds
Carbohydrate(g) ’ JSI:._E?E'S
Energy(kcal) Ladn 2l -
o 100 200 300 00 500 600

Figure 3: Proximate analysis of Watermelon seeds and Formulated Watermelon seed Chikki

per 100g

Storage Studies: Watermelon seeds may also be stored for a long time, with both the oil
and fatty acid content remaining stable after six months (8).

A shelf-life study is an objective, methodical means to determine how long a food
product can reasonably be expected to stay for, without any appreciable change in quality.
A separate study must be conducted for each type of product. In the present study,
Chikkis were stored nairtight container at room temperature. The direct method of shelf
— life study was carried at to estimate the moisture loss or gain in the formulated
Chikkis under stored conditions. The moisture content of the chikki for 10g was
estimated using a moisture analyzer and monitored once in every 25 days for a storage
period of 50 days.
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25 day

50% day

Figure 4: Shelf- Life Study on Watermelon Seeds Chikkis

Table 3: Moisture Analysis of Formulated Chikki

Category Initial (0" day) 25 days | Final (50" day)

Moisture content | 0.833 % M 1.98%M 5.25%M
(Mould Growth wasseen)

The moisture content of chikki is critical as it determines the quality and stability of
the product. The moisture content of chikki increased in the sample during storage. Crisp
texture was observed up to 25 days after which the chikki lost its crisp and crunchy texture. A
moisture content of 5% rendered the product soft and mold growth was observed in 50" day
of storage. Observation on 30™ ,35" 40™ ,45" day also did not reveal any mold growth. For
commercialization, permitted additives can be added to increase shelf-life and maintain the
texture of Chikkis.

IV. CONCLUSION

The seed, which is a byproduct of watermelon processing, can be used to make
nutritious, palatable, and health-promoting chikki. It can also be utilized by persons who are
allergic to peanuts. Food processors are looking into ways to improve the nutritional value of
traditional foods as consumer awareness of health and nutritious diets grows. This study
sheds light on the use of watermelon seeds in a variety of goods. Watermelon seed
popularization and commercialization can result in food product value addition. Awareness
about the health benefits of watermelon seeds to reduce the disposal of seeds after utilization
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