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DEVELOPMENT, PHYSICO-CHEMICAL AND SENSORY PROPERTIES OF
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ABSTRACT:- This study was carried out in Food Science and Product
Development Institute, National Agricultural Research Centre, Islamabad,
Pakistan in 2014. Nutritive pumpkin seed flour fortified biscuits were prepared
with four different substituted levels of pumpkin seed flour in wheat flour (T,=5%,
T,=10%, T,=15% and T.,=20%), were compared with control (T,). Chemical
attributes of biscuits showed that T,has maximum level of pumpkin flour (20%)
with maximum protein (12.30%), fat (28.29%), ash (4.13%), iron (2.28%) and zinc
(3.11%). Sensory results also revealed increasing trend in all sensory parameters.
Results showed acceptability at all levels but treatment T, with 15 % pumpkin
seed flour scored highest (8.0) for maximum overall acceptability. It was
concluded that pumpkin seed flour can be supplemented successfully to partially
replace wheat flour to prepare highly nutritious biscuits without affecting its
overall acceptability.
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INTRODUCTION

A healthy person depends on
healthy food system. Malnutrition
today imposes high cost on society,
and comes in many different forms.
One out of five children in the world
under the age of five is stunted and
around 165 million children in the
world are malnourished (FAO, 2013).
Moreover, about 2 billion people in
the world lack vitamins and minerals
which are essential for healthy life
(FAO/WHO, 2004). Half of the
humanity is affected by the deficiency
of trace elements (WHO/EMRO,
2009). Considerable attention has
been generated to fortify wheat flour
products with high protein, oil seed
flours and isolates for this used in
baked products considered best due

to worldwide consumption (Hoover,
1979).

In under developed countries
malnutrition is affecting around 800
people. Protein malnutrition is
prominent in all nutrient deficiencies.
World Health Organization (WHO)
called the protein energy malnutrition
as silent emergency (Anonymous,
2003). To overcome this disastrous
malnutrition Bill gate foundations
(2007-2009) sponsored research
funds and introduced legumes that not
only provide proteins but also
improved nutritional status of the
seeds (Anuonye, 2011).

Iron deficiency adversely affects
the physical growth of infants, pre-
schoolers and school-aged children.
It affects badly cognitive and work
performance both including immune
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status of adolescents and adults of all
age groups (WHO, 2001). Developing
countries are suffering from micro-
nutrient malnutrition in which iron is
most prevalent micronutrient (Kennedy
and Meyers, 2005).

According to Prasad (2003), zinc
is an important nutrient for human
health and essential for life: plays
vital role for the health of hair, bones,
nails, muscles, teeth as well as
nerves, brain and growth. Its defi-
ciency causes loss of appetite, taste
failure and cognitive disability. It also
plays an important role in immune
function, sex maturation, energy
metabolism, sensation of taste and
smell. It is required for metabolic
activities of enzymes, which are
important for synthesis of fat,
protein, carbohydrate and alcohol; it
also helps in cell division and
synthesis of DNA. In males, it is
responsible for sperm production and
maintains the normal function of
prostrate. Deficient amount of zinc in
pregnant female will lead to retarded
growth and mental health of fetus
(Bhowmicetal.,2010).

Pumpkin belongs to Cucurbitaceae.
Its seeds are good source of fat, protein,
carbohydrate and potential source of
minerals. In recent years pumpkin
seeds received considerable attention
due to its nutritional value. Its seeds
can be used in snacks and its flour
can also be used in making low fat
food spread (Ivana et al., 2014). The
seeds can also be fortified in bread
and different bakery products (Elinge
etal.,2012; Mirjana etal.,2014).

Supplementary foods used to
reduce the malnutrition. Supple-
mentation should be in ready to eat
bakery products and drinks. Biscuit
is the combination of two French
words bis (twice) cuit (cooked) holds

an important position in snack food
due to variety in tastes, crispness,
and digestibility (Opawale et al.,
2011). Considering, the malnutrition
and low energy intake among the
children in Pakistan, the current
study is designed to develop high
energy biscuits supplemented with
pumpkin seeds for nutritional
improvement and evaluate the chem-
ical and organoleptic attributes of
supplemented biscuits.

MATERIALS AND METHOD

Sample Collection
The present study was designed
to evaluate the suitability of partially
replacing maida by using pumpkin
seeds in biscuit manufacturing. The
whole raw material was purchased
from the Islamabad market. Com-
position of biscuits with patent flour
and pumpkin was as follows:
T, = Control; 100% patent flour
T, = 5% pumpkin + 95% patent
flour
T, = 10% pumpkin + 90% patent
flour
T, = 15% pumpkin + 85% patent
flour
T = 20% pumpkin + 80% patent
flour

Preparation of Biscuits

Biscuits were prepared according
to the American Association of Cereal
Chemists (AACC, 1983) Method
No.10.52 with slight modifications.
Simple recipe was adopted by using
prepared composite flour of chickpea
and oat with different proportions
with sugar, eggs and baking powder
with shortening. Mixing was done
with mixer of Sanyo food factory
instead of that mentioned in AACC
(1983) method.
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Chemical Analysis

Moisture, crude protein, crude
fat, crude fiber, ash and total dietary
fibers were determined according to
the standard methods of AACC (2000).

Sensory Evaluation

Fresh supplemented biscuits
prepared from different level of
pumpkin seeds were subjected to
sensory evaluation for texture, color,
taste, aroma, and flavor and overall
acceptability. Evaluation was done by
a panel of Judges according to the
method described by Larmond.
(1977) with instruction score card.

Statistical Analysis

Each sample of flour and biscuits
was analyzed in triplicate and the
values were then averaged. Data was
assessed by standad deviation.

RESULTS AND DISCUSSION

Five treatments of supplemented
biscuits made from maida and
pumpkin seeds were evaluated.
Incorporated biscuits were analyzed
for moisture, ash, protein, fat, crude
fiber, Fe and zinc. Chemical analysis
of nutritious biscuits revealed that
enrichment level of pumpkin seeds in
biscuits significantly affected the
moisture content of the biscuits
(Table 1). Supplementation level
decreases the moisture content
because the low level of moisture in
pumpkin seeds cause decrease in
moisture in biscuits which enables
them to preserve for long time.
Present findings of low level of
moisture content are in accordance
with those of Nyam et al. (2013) who
observed low level of moisture content
in pumpkin seeds while ash content
of the enriched biscuits increases

with increase of supplementation.
High ash content was observed in T;.
Our findings are in accordance with
the findings of Giami et al. (2005) who
also observed increase in the ash
content with increased level of
pumpkin seeds in cookies.

Protein contents increased with
increase of substitution of pumpkin
seeds. High protein content was
observed in T, (20% pumpkin + 85%
maida) which is desirable because the
aim of the study was also to increase
the protein content of the diet. The
same increasing trend of protein was
observed by Atuonwu and Akobundu
(2010). With increase of supplemen-
tation level in the biscuits the mean
values for crude fat contents of
nutritious biscuits increase and
highest fat contents were found in T..
Analysis of crude fiber content of the
biscuits significantly increased
(P<0.05) with increasing fortification
level while the control sample(100 %)
had least value of fiber which is due to
low fiber content in maida (white
flour). However, highest fiber content
was recorded in T,. Increase in the
fiber content of the biscuits is
desirable because fiber is good source
to control cholesterol level, many
digestive problems as well as can
decrease risks of cancer. But overall
increase in the ash content of the
biscuit was low because of low ash
content in pumpkin seeds. Albin-
Hermetter (2007) also mentioned low
ash, fiber and carbohydrate in the
pumpkin seeds. Increase in iron and
zinc was found with increase in the
level of enrichment of pumpkin. As
the aim of the study was also the
nutritional improvement, the increase
in the iron and zinc contents was
significant. Highest increase of zinc
and iron content was observed in T..
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Table 1. Proximate and mineral composition of pumpkin seed biscuits
Samples Moisture (%) Ash (%) Protein (%) Fat (%) Crude fiber (%) Iron (mg/100g) Zinc (mg/100g)
T, 476" +0.06 1.68°+0.03 9.20°+0.07 20.39°+0.04 3.40°+0.04 0.364°+0.01 0.96° +0.03
(Control)
T, 4.30°+0.02 2.02°+0.00 9.32°+0.03 21.78°+0.03 3.23°+0.04 0.604°+0.01 1.45°+0.01
T, 3.40°+0.04 2.9°+0.02 10.30°+0.03 23.78°+0.03 3.06"+0.03 0.952°+0.07 1.95° +0.01

d b b b d b b
T, 2.59°+0.04 3.78”+0.04 11.24 +0.02 26.09 +0.02 2.70°+0.07 1.260 +0.04  2.89 +0.04
Ts 1.55"+0.58 4.13"+0.44 12.30" + 0.67 28.29°+0.58 1.60° +0.08 2.280"+0.08 3.11°+0.35

Means followed by same letter do not differ significantly.

Similar, increase in iron and zinc was
also observed by El-Soukkary (2001).

Sensory Evaluation

Sensory evaluation of nutritious
biscuits for different parameters
shows significant differences among
different treatment (Table 2). The
results of texture indicated that there
is significant difference among all
treatments of nutritious biscuits.
Control got 5.0 score and T, and T got
7 and 6.5, respectively. The difference
in texture is due to high protein
content in the raw material. Atuonwu
and Akobundu (2010) also observed
improvement in the texture of cookies
supplemented with pumpkin seeds.
The color score ranges between 5 and
7. The change in color was due to high
protein content in the pumpkin seeds
which is desirable. Increase in the
color score of biscuits is attributed to

Table 2.

sugar caramelization and the maillard
reactions between sugars and amino
acids and same finding were obtained
by Siddiqui et al. (2003) who found
increase in the color score with
increase in supplementation level.
Biscuits were significantly different in
flavor. Highest score was obtained in
control and T, (15% pumpkin + 85%
patent flour) and lowest was in
control. The increasing trend in the
flavor was also observed by Atuonwu
and Akobundu (2010) they also noted
increase in flavor score with increase
in the level of pumpkin seeds.
Increase in the score of the aroma of
the nutritious biscuits was roasted
pumpkin seed (roasting of pumpkin
seeds during processing) which is
necessary for the development of
characteristics aroma in seeds
(Siegmund and Murkovic, 2004) and
these aromatic seeds lead to good

Sensory evaluation of pumpkin seed biscuits

Treatment Color Flavor Texture Aroma Overall acceptability
T, (Control)  6.0°+0.58 5.0°+0.44 5.0°+0.00 6.0°+0.58 6.0 + 0.50
T, 50°+0.44 6.0°+1.00 55 +0.50 6.0°+0.00 6.5 + 0.50
T, 6.0°+0.00 6.0°+0.00 6.5°+0.50 6.5”+0.50 7.0° + 0.50
T, 7.0°+0.29 7.5°+0.50 7.0°+0.58 7.5°+0.50 8.0+ 0.29
T, 6.8°+0.58 6.5°+0.61 6.0°+0.53 7.5%+0.58 7.0° + 0.54

Means followed by same letter do not differ significantly.
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aroma in biscuits production. Data
regarding over all acceptability differ
among different treatments signi-
ficantly. Overall acceptability was
totally different quality parameters
and it was not affected by individual
trend of color texture and flavor.
Findings indicated that control got
lowest score while treatment T, is
highly acceptable. Findings of Atuonwu
and Akobundu (2010) are matching
with our findings of biscuits supple-
mented with pumpkin seeds.

The sensory evaluation of pum-
pkin supplemented biscuits was done
by 6 members. The results revealed
that substitution of wheat flour with
pumpkin seeds T, (15% pumpkin + 85%
patent flour) produced acceptable bis-
cuits. The same results were obtained
by Atuonwu and Akobundu (2010).

From the chemical analysis it is
revealed that all the treatment were in
acceptable range due to increase in the
nutrient content but after organolep-
tic/sensory evaluation it is concluded
that treatment T, scored highest and
is recommended for production.
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