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Abstract

Biscuits were prepared by replacing wheat flour with pumpkin powder at different levels viz. 0,
2.5,5.0 7.5 and 10% (w/w) in the standard formulation. The influence of replacement of wheat
flour in biscuit with pumpkin powder in the formulation of biscuit resulted in a significant
change in the textural and sensory qualities of biscuits. As the replacement level of wheat
flour with pumpkin powder increased from 0 to 10% (w/w), the hardness and fracturability
was increased. Biscuit prepared by replacing wheat flour with pumpkin powder at the level of
2.5% (w/w) was found to be more acceptable from sensory point of view and thereafter sensory
score was reduced. Biscuits with more pumpkin powder had a more yellow color than those
with less pumpkin powder. Adding more pumpkin powder increased the level of carotene in
the biscuits.
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Introduction

Wheat has been used in a variety of food products
such as bread, biscuits, cakes, crackers (Lee et al.,
2002; Pongjanta et al., 2006). Among all the bakery
products, biscuit which is prepared from wheat flour
is more popular among the all age group population.
Biscuits are generally prepared from the hard wheat
flour dough. Qualities of the biscuits such as baking
properties, color, taste and texture are more important
affecting the consumer acceptance. In recent years,
biscuits are fortified with various nutrients to enrich
them to become a complete food with all necessary
nutrients. The base material used for the preparation
of biscuit i.e. wheat flour contains a limited amount
of [B-carotene which is considered as precursor
of vitamin A which is available in variety of fruits
and vegetables (Tee and Lim, 1991; Olson,1989).
In the present context, an attempt has been made to
enhance the level of B — carotene in biscuit by using
pumpkin powder as a source of B-carotene. Pumpkins
are extensively grown in tropical and subtropical
countries where it traditionally consumed as freshly
boiled and steamed or as a processed food items such
as soup or curry. Pumpkin is high in B-carotene, which
gives its yellow or orange color (Bhaskarachary et
al., 2008). B -carotene in plants that have pleasant
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yellow-orange color is a major source of vitamin
A (Lee, 1983). Consumption of foods containing
carotene helps in prevention of eye disorders, cancer
and skin diseases (Bendich, 1989). Incorporation of
B-carotene rich foods in diets is the best measure to
improve vit A nutrition of individuals to overcome
the problems and diseases caused by Vitamin A
Deficiency (VAD) (Chandrashekhar and Kowsalya,
2002; Siems et al., 2005). The pumpkin powder
was prepared from the flesh of pumpkin by vacuum
drying technique in this study. The objective of this
study undertaken was to determine the optimum level
of substitution of carotene rich pumpkin powder in
the formulation of biscuit and to assess the effect of
pumpkin powder added to biscuit on sensory and
textural characteristics of biscuit.

Material and Methods

Materials

The matured pumpkin (Cucurbita maxima, Var.
MPH-1) fruits were procured from the research
farm of Anand Agricultural University, Anand and
ingredients for biscuit were purchased from the
local market. Authentic -carotene (Himedia) was
used as the standard. All chemicals used in the
experiment were of analytical grade from reputed
manufacturers.
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Pumpkin powder production

The peeled pumpkin fruit was converted into
10mm size cubes and subjected for pretreatments
such as blanching (temperature 94°C, time 2 min.) and
sulphitation carried out in 500 ppm solution of K,S O,
prior to drying. The pretreated cubes of pumpkin fruit
were dried for preparation of powder using vacuum
dryer. Vacuum drying of pumpkin cubes was carried
out at 80°C and 700 mm Hg vacuum. The Pumpkin
powder was analyzed for carotene content.

Preparation of biscuit

The biscuits were made in the pilot bakery of
Anand Agricultural University, Anand using the
standard recipe consisting of refined wheat flour
100g, sugar 50g, fat 60 g, sodium bicarbonate 0.5
g, custard powder 2 g (Kamaliya and Kamaliya,
2001). For the experiments biscuits were prepared
by replacing wheat flour with pumpkin powder at
different levels viz. 0, 2.5, 5.0 7.5 and 10% (w/w)
in the standard formulation. Baking was carried
out at 175°C for 12 min. The chemical and sensory
properties of the pumpkin powder substituted samples
were determined and compared with control sample.
Moisture, protein, fat, carbohydrate, ash, crude fibre,
ascorbic acid, total carotene, calcium, phosphorus,
iron and potassium were analyzed using the methods
in AOAC (1990).

Texture analysis

Different samples of biscuits as prepared
above were studied for the effect of replacement
of refined wheat flour with pumpkin powder for its
fracturability and hardness using Texture Analyzer
(Stable Microsystems, UK, Model TAHDi). The
measurement of each sample was done in triplicate.

Sensory evaluation

Sensory parameters such as appearance, taste,
flavor, color, texture and overall acceptability were
evaluated by trained panel from academic staff and
food industry consisting of 6 persons using 9-point
hedonic scale (from like extremely = 9 to dislike
extremely = 1) (Watts ef al., 1989).

Statistical analysis

Statistical analysis was carried out using
Complete Randomized Design (CRD) giving analysis
of variance (AVOVA) for significance at 5% of each
treatment (Panse and Sukhatme, 1985).

Results and Discussion

Effect of replacement of refined wheat flour with
pumpkin powder on textual quality of biscuit

Replacement of refined wheat flour with pumpkin
powder in the formulation of biscuit resulted in a
significant change in the textual quality of the biscuits.
Figures 1 and 2 illustrate the effect of replacement
of refined wheat flour with pumpkin powder on
the textual quality i.e. hardness and fracturability
of biscuit. It is evident from the data that as the
replacement level of pumpkin powder was increased
from 0 to 10%, the amount of force required to break
the biscuit increased considerably. On replacing
2.5% of refined wheat flour with pumpkin powder,
the hardness of the biscuits increased to 2573 g
from that of 2476 g for the control sample. Further
increase in replacement level to 5.0, 7.5 and 10 %
of refined wheat flour by pumpkin powder, increased
the hardness of biscuit to the further level of 2853,
3009 and 3263 g, respectively.

Similarly, increasing the replacement level of
refined wheat flour with pumpkin powder, the amount
of force required to give first crack on the biscuit
while breaking i.e. fracturability also increased. The
fracturability of plain control sample of biscuit was
0.82 mm, but as the replacement level of refined wheat
flour with pumpkin powder was increased to 2.5, 5.0,
7.5 and 10%, the fracturability of biscuit increased to
0.97, 1.25, 1.46 and 1.74 mm, respectively.

These phenomena of gradual increase in hardness
and fracturability with increase in replacement level
of refined wheat flour with pumpkin powder might
be due to the fact that water absorption capacity
of refined wheat flour is more as compared to that
of the pumpkin powder. Hence, during baking the
optimum moisture could not retained in the biscuit
as the carbohydrate content was increased due to the
addition of pumpkin powder to replace the refined
wheat flour.

Effect of replacement level of refined wheat flour with
pumpkin powder on sensory quality of biscuit

The mean scores of different sensory parameters
of biscuits prepared by replacing refined wheat flour
with pumpkin powder at different levels are presented
in Table 1.

Appearance

The mean score for appearance of biscuit varied
from 5.76 to 7.85 with different levels of replacement
of refined wheat flour with pumpkin powder. It was
observed that the biscuit sample prepared by replacing
refined wheat flour at 2.5% (w/w) with pumpkin
powder scored the maximum (7.85) and high over the
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Figure 1. Effect of replacement level of refined wheat flour with
pumpkin powder on hardness of biscuit.

Table 1. Mean sensory score for biscuit prepared by replacing refined
wheat flour with pumpkin powder

Replacement Sensory score

level (%) Appearance Taste Flavor  Color Texture Overall

acceptability
0 (Control) 6.63 6.73 6.70 692 6.79 6.74

25 785 8.66 761 784 176 797
50 6.89 6.93 651 6.78 6.58 6.79
15 6.24 6.06 5.86 6.00 585 57
100 576 546 529 539 5T 528
CV(%) 1225 2821 1347 12.73 1398 1050

Table 2. Chemical composition of biscuit with optimized level of
replacement of refined wheat flour with pumpkin powder

Sr.No. Constituent Controlsample Optimized sample
1 Moisture (%) 2.47+0.03 2.31+0.07
2 Carbohydrate (%) 64.47+0.08 64.81+0.03
3 Protein (%) 5.48+0.03 5.034+0.06
4 Fat (%) 27.11+0.04 27.1240.20
5 Crude fibre (%) Nil 0.09+0.00
6 Ash (%) 0.40£0.01 0.50+0.01
7 Carotene (ug/100 g) Nil 208 £5.65
8 Calcium (%) 0.16x0.02 0.17£0.04
9 Phosphorous (%) 0.04+£0.00 0.04+0.00
10 Potassium (%) 0.06x0.01 0.07£0.00
11 Iron (ppm) 21+4.24 32+1.41

Values are mean =+ standard deviation of three determinations

control. Replacement level beyond 2.5%, reduced the
liking of the product gradually from appearance point
of view. As the level of replacement was increased
from 2.5 to 10.0 %, the appearance of the biscuit
became inferior.

Taste

The mean score for taste varied from 5.46 to
8.66 with different levels of replacement of refined
wheat flour with pumpkin powder. It was observed
that biscuit prepared by replacing 2.5% (w/w)
refined wheat flour with pumpkin powder scored
the maximum (8.66) and high over the control. It is
evident from the score that increase in replacement
level beyond 2.5% was not liked from taste point
of view. As replacement level was increased from
2.5 to 10.0%, the gradual increase in bitterness was
observed.
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Figure 2. Effect of replacement level of refined wheat flour with
pumpkin powder on fracturability of biscuit.

Flavor

The mean score for flavor ranged between 5.29
and 7.61 with different levels of replacement of refined
wheat flour with pumpkin powder. It was observed
that the biscuit sample prepared by replacing refined
wheat flour at 2.5% with pumpkin powder scored the
maximum score of 7.61 and high over the control.
It is evident from the data that replacement level of
2.5% was much accepted with flavor point of view in
biscuit. Flavor likeness in sample with replacement
level beyond 2.5 % was reduced as there was increase
in oily flavor.

Color

The mean score for color varied from 5.39 to 7.84.
The maximum and the minimum values corresponded
to biscuit samples prepared by replacing refined wheat
flour with pumpkin powder at the level of 2.5 and
10.0%, respectively. It was observed that the biscuit
sample prepared by replacing refined wheat flour at
2.5% with pumpkin powder scored the maximum
score of 7.84 and high over the control. Increase in
replacement level of refined wheat flour with pumpkin
powder beyond 2.5% reduced the likeness of biscuit
with color point of view as the color became gradually
darker with increase in replacement level.

Texture

The mean score for texture varied from 5.71
to 7.76. The maximum and the minimum value
corresponded to the samples of biscuit prepared by
replacing refined wheat flour with pumpkin powder at
the level of 2.5 and 10.0%, respectively. The sensory
score for texture decreased gradually with increase in
replacement level. Replacement level beyond 2.5%
reduced the liking of the product gradually from
texture point of view. As the level of replacement
was increased from 2.5 to 10.0%, the texture of the
biscuit became inferior due to the gradual increase in
hardness. It is also evident from the data mentioned
in Figure 1 that hardness of biscuit increased with
increase in replacement level.
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Overall acceptability

The mean score for overall acceptability varied
from 5.28 to 7.97. The maximum value corresponded
to the sample prepared with a replacement level of
2.5% of refined wheat flour with pumpkin powder
which was having score of 7.97, while the sample
prepared with a replacement level of 10.0% of
refined wheat flour with pumpkin powder scored the
minimum (5.28). It was observed that the minimum
replacement level of 2.5% (w/w) of refined wheat
flour with pumpkin powder was more accepted and
scored high. The liking for biscuit samples prepared
with replacement level beyond 2.5% was gradually
decreased with increase in replacement level as they
were found inferior in appearance, taste, flavor, color
and texture.

It was observed that more than 2.5% replacement
of refined wheat flour with pumpkin powder in
biscuit formulation had a strong influence on sensory
properties of the biscuit. ANOVA was carried out for
the whole sensory data and is presented in Table 1.
The results showed that increasing replacement level
from 0 to 10% (w/w) of refined wheat flour with
pumpkin powder had a significant influence (at 5%
level of significance) on appearance, taste, flavor,
color, texture and over acceptability of the biscuit
sample as the calculated F values (Fc) were more
than tabulated F values (Ftab) for all these sensory
parameters.

Chemical composition of biscuit

The 2.5% replacement level of refined wheat
flour with pumpkin powder in the biscuit was judged
as best from sensory point of view. A biscuit sample
with the optimized level (2.5%) of replacement of
refined wheat flour with the pumpkin powder was
prepared. The chemical composition of the optimized
sample as well as the control sample was determined
(Table 2).

The results indicate that the carbohydrate in
optimized sample of biscuit was higher over the
control sample (64.81% to 64.47%). Moisture content
of the biscuit decreased after replacing refined wheat
flour with pumpkin powder over the control sample
from 2.47+0.03 to 2.31+0.07%. Water absorption
capacity of pumpkin powder was less as compared
to refined wheat flour, which might be responsible
for texture particularly hardness, hence hardness
and fracturability of optimized sample has been
increased.

On the other hand, the protein content of
optimized sample was lower over the control sample
(5.03 +0.06% to 5.48 + 0.03%). This might be due to
the fact that the protein rich refined wheat flour was

replaced by the carbohydrate rich pumpkin powder
in the preparation of product. The control sample
was also found deficient in crude fibre. But, due to
the replacement of refined wheat flour with pumpkin
powder, the optimized sample had higher crude fibre.
Fat content remained same in both the samples. Ash
content in optimized sample was higher over the
control sample (0.50 + 0.01% to 0.40 + 0.01%) and
hence, the minerals such as calcium, phosphorous
and iron were more in the optimized biscuit sample as
compared to the control sample. Carotene was absent
in control sample but due to 2.5 % (w/w) replacement
of refined wheat flour with pumpkin powder in the
final biscuit, the carotene content increased to 208
ug/100g. This is very important considering the
increase in the vitamin A value of the product.

Conclusions

This study revealed the effect of replacement
of refined wheat flour with pumpkin powder on the
textural and sensory qualities of biscuit. The pumpkin
powder could be very well utilized to prepare the
biscuit. As the replacement level of refined wheat
flour with pumpkin powder was increased from 0
to 10% (w/w), the hardness and fracturability of the
biscuits so prepared was increased. On the basis of
textural and sensory characteristics, the replacement
level at 2.5% (w/w) of refined wheat flour with
pumpkin powder was found to be optimum for the
preparation of carotene enriched biscuits. The biscuit
prepared with optimum level of replacement i.e. 2.5%
(w/w) of refined wheat flour with pumpkin powder
was found to be high in carbohydrate, crude fibre,
carotene and mineral matter.
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