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The water melon seeds were analyzed for its different properties such as the physico-chemical and functional properties
and nutritional properties. The seeds were also incorporated in products to assess the acceptability. Watermelon seeds
have been protected with hard cover which is to be removed for the use of seeds in products. The water melon seed
revealed as light cream in colour and oval in shape. The average seed length was 8.01±1.02 (mm) and weight was
0.82±0.1(g) and volume 3.42 (ml), respectively. Water absorption capacity (%) found 116.3±0.1 and the least gelatinization
capacity was 29.7±0.2. The result of proximate composition of watermelon seeds reveals that moisture content of seed
was low 4.9 g, ash content of the seeds was 2.9 g, fat content was good which was 48.9 g, protein content was 32.6 g and
energy value was high 619 kcal per 100 g. The powder was incorporated in recipes at 5 per cent, 8 per cent and 10 per cent.
The overall acceptability scores of developed product ranged from 6.7 to 7.4 on 9 point hedonic scale. The results of
proximate analysis indicated that watermelon seeds had the higher value of protein, fat, ash, oil and fibre contents. It is
concluded that water melon seeds flour can be successfully incorporated in vegetable gravy.
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sources. India is the second largest producer of
watermelon fruit among the Asian countries producing
255,000 MT per year, generating 2550 MT of seeds per
year (FAOSTAT, 2009).

Watermelon (Citrullus lantus) seeds are one among
the underutilized fruit by products. Watermelon (Citrullus
lanatus) belongs to cucurbitaceae family. Existing
evidences suggest that the watermelon seed proteins
exhibit good invitro digestibility with less of
antinutritional factors, the seeds contain moderate
quantity of minerals and possess good functionality. Their
amino acid composition (high arginine content) is
indicative of the possession of the medicinal benefits (El-
Adaway and Taha, 2001). They also contain high lipid
level in five cucurbitaceae oil- seeds from different
regions in Cameroon. Oil provides concentrated energy
in diet and enhanced palatability. There are also prospects
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INTRODUCTION
One distinct way of achieving nutrition security in

developing countries is through exploitation and
utilization of available foods sources and resources. In
recent times, the increasing prices of food items have
lead to intensified search for alternative sources of
nutrients and minerals. Thus, attention is now being
focused on sources like under-utilized local seeds from
plants with the aim of complementing traditional nutrient
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for use of the seeds in the improvement of infant nutrition
in view of their high protein and fat content (Maynard,
2001).

Citrullus lanatus is an antioxidant and has been
shown to reduce oxidative stress (Khaki et al., 2013).
Effects of phytochemicals (flavonoids) on pancreatic -
cells leading to their proliferation and secretion of more
insulin (Mahesh and Menon, 2004). Unfortunately the
seeds are not in generally given importance and hence
the present investigation was conducted to assess the
functional and nutritional value of the seeds and to
develop a product from watermelon seeds. They have
nutritive and calorific values which make them necessary
in our diets. The protein product of seed can be used as
additives to food, in the same way, as soy protein and for
soup, in breakfast cereals and as snacks.

In the present investigation Physico-chemical
properties, functional properties and nutritional value of
watermelon seeds were assessed and it is incorporated
in few products to find out its acceptability.

METHODOLOGY
Sample preparation :

Seeds were procured from market and were sorted
to remove bad ones, 150 g of seeds were roasted at the
temperature of 800 C, grinded with a laboratory blender,
packed in an air tight container and stored ready for
further analysis.

Physical properties :
Whole watermelon seeds were selected for analysis

of physical properties. It was carried out using standard
techniques as seed size, number of seed in 20 g, weight
of 20 seeds, seed volume and bulk density. The colour
and appearance was visually examined.

Functional properties :
 The water and oil absorption capacity was carried

out according to the method through using centrifuge.
The least gelatinization concentration was determined
using method of Coffman and Garica (1977).

Chemical analysis :
It is the determination of a group of closely related

compounds together. It includes determination of amount
of moisture, protein, fat (ether extract), ash and fibre with
nitrogen free extract and carbohydrates being estimated

by subtracting the sum of these five percentages from
100.

Determination of proximate composition:
The moisture, ash, crude fibre and fat contents were

determined using a standard method. The moisture
content of the sample was analyzed by the moisture
analyzer, ash content by ignition at 6000 C in a Muffle
furnace for six five hours, oil content extraction was done
by Soxhlet extraction techniques with methyl – ether.
Nitrogen content was determined using micro- kjeldahl
and converted to crude protein (N x 6.25). Meanwhile
the carbohydrate content was calculated by difference.
A gravimetric method was used for estimation of the
dietary fibre content after the enzymatic digestion of
starch and protein in fat and moisture free sample.

Product development :
Keeping in view the properties of water melon seeds

a ready to mix gravy powder was developed to
incorporate in vegetable preparation. Water melon seeds
were roosted till very light browning and after that seeds
were ground to fine powder. Three recipes were selected
i.e. loki kofta, dum aloo and shahi paneer the recipes
were standardized. Powder of water melon seeds was
mixed at 5, 8 and 10 per cent in each of the recipe.

Sensory evaluation of developed products:
The acceptability of powder in vegetable gravy was

evaluated by a panel of 12 judges using 9-point Hedonic
Scale (Ranganna, 1986) to test the liking or disliking of
products. The panelist asked to record the level of liking
or disliking by giving marks for various characteristics
of the products. The quality attributes included were
colour, taste, texture, appearance and over all
acceptability.

OBSERVATIONS AND ASSESSMENT
The results obtained from the analysis are presented

and discussed under the following sub headings.

Physico-chemical properties :
Physical examination of water melon seed revealed

that it is light cream colour and oval in shape.
Other physical characteristics of water melon seed

assessed by the parameters like seed length, seed width,
number of seeds in 20g, weight of 20 seeds, seed volume,
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seed density and bulk density are presented in Table 1.

Functional properties:
Result of functional properties analyzed in

watermelon seed flour was water absorption, oil
absorption capacity and least gelatinization concentration
are presented in Table 2.

Water absorption capacity:
Water holding capacity is the ability to retain water

against gravity and includes bound water, hydrodynamic
water, capillary water and physically entrapped water.
Table 2 reveals the water absorption capacity of
watermelon seed flour was found 116.3 per cent.

Oil absorption capacity:
The higher oil absorption capacity of watermelon

seed flour is equally important as it improves the mouth
feel and retains the flavour. The higher oil absorption
capacity suggested the presence of apolar amino acids
in flour (Taira, 1974).

Nutrient composition:
The result of proximate composition of watermelon

seeds reveals that moisture content of seed was low 4.9
g in 100 g of seeds. Low moisture content indicates that
the seeds may not be easily attached by micro-organism
during storage. The ash content of the seeds was 2.9.
The Fat content was good which was 48.9 g. Fat is
important in diets because it promotes fat soluble vitamin
absorption and contributes to the energy content of diet.
Thus, the energy value was high 619 kcal per 100 g. The
crude protein value was highly comparable to protein rich
foods such as soybeans, cowpeas, pigeon peas, pumpkin

Table 1: Physico-chemical properties of watermelon seed
Sr. No. Physical properties Mean ± SD

1. Seed length (mm) 8.01±1.02

2. Seed width (mm) 0.32±0.1

3. No. of seed in 20g 45.3±4.21

4. Weight of 20 seeds (g) 0.82±0.1

5. Seed volume (ml) 3.42

6. Seed density (g/ml) 0.64±0.3

7. Bulk density (g/ml) 0.47±0.0

Table 2 : Functional properties of watermelon seeds
Sr. No. Functional properties Mean ± SD

1. Water absorption capacity (%) 116.3±0.1

2. Oil absorption capacity (%) 123.5±0

3. Least gelatinization concentration (%) 29.7±0.2

Table 3 : Proximate composition (100 g)
Nutrients Mean

Moister (g) 4.9

Protein (g) 32.6

Fat (g) 48.9

Fibre(g) 1.8

Ash (g) 2.9

Carbohydrates (g) 8.9

Energy (kcal) 619

Table 4 : Acceptability of developed vegetable gravy at 8 per cent
Treatments Colour Texture Flavour Appearance Taste Overall acceptability

T0 (control) 8.6±0.51 8.7±0.48 8.4±0.69 8.6±0.51 8.6±0.51 8.5±0.33

T1 (8% in paneer veg.) 8.1±0.56 7.9±0.31 7.5±0.70 7.6±0.51 8.2±0.63 7.8±0.40

T2 (8% in dum aloo veg.) 7.6±0.84 8.1±0.56 7.8±0.63 7.9±0.56 7.9±0.56 7.8±0.51

T3 (8% in loki kofta veg.) 6.7±0.48 7.3±0.48 7.1±0.56 7.0±0.81 7.0±0.66 7.0±0.35
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and gourd seeds, which was 32.6 g. The carbohydrate
content of seeds was 8.9 g. The crude fibre of seeds
was 1.8 g (Table 3).

Development of product :
The sensory evaluation of the developed recipes was

carried out in order to assess the acceptability. The overall
acceptability scores of developed product ranged from
6.7 to 7.4 on 9 point hedonic scale. The powder was
incorporated in recipes at 5 per cent, 8 per cent and 10
per cent. The overall acceptability was found highest at
8 per cent incorporation of the powder in all three recipes.
Sensory scores prepared with the incorporation of 8 per
cent water melon seeds powder. Further, it can be reveled
that upto 10 per cent incorporation of watermelon seeds
powder was less comparable with control as general
decrease in all sensory attributes was observed with the
increase in the incorporation of watermelon seeds powder
upto 8 per cent (Table 4).

Conclusion:
The results of proximate analysis indicated that

watermelon seeds had the higher value of protein, Fat,
ash, oil and fibre contents. The fat/lipid content makes it
a good source of oil, and an energy source in the body.
Fat and protein together account for 3/4th the weight of
watermelon seeds, this shows that it has good potential
as a protein source. With findings, the watermelon seeds
are very good and contained a very high concentration
of nutrients for both human and livestock consumption.
It is concluded that water melon seeds flour can be
successfully incorporated in vegetable gravy as it
increases the thickness, nutrition and taste. On the basis
of sensory evaluation watermelon seed flour
incorporation in vegetable gravy was found best at 8 per
cent (8 g) with regards to its overall acceptability.
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