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ABSTRACT

Introduction: Scientific evidence indicates that higher dietary fibre consumption
protects against various chronic diseases and leads to recovery enhancement.
Young corn ear is very rich in total dietary fibre (TDF). The study objective was
to evaluate the effects of young corn ear addition on the nutritional composition,
textural properties and sensory attributes of conventional cake. Methods: Wheat
flour used in the preparation of conventional cake was substituted with different
percentages (0%, 5%, 10% and 15%) of young corn ear powder (YCP). Moisture,
total ash, fat, protein and TDF content of conventional cake samples were
investigated. Textural properties including firmness, cohesiveness, springiness,
gumminess and chewiness were examined. The aroma, colour, chewiness,
tenderness, flavour and overall acceptance of conventional cake were evaluated
via sensory evaluation. Results: The conventional cake with addition of 15%
YCP recorded the highest moisture content. There was no predictable trend
observed in the ash and fat content following the incorporation of YCP. Addition
of 15% of YCP increased the protein content significantly while TDF content of
conventional cake increased proportionally (1.42%-2.88%) with the level of YCP
added. The incorporation of YCP did not produce any trend on all the textural
properties of conventional cake. Conventional cake with 10% of YCP was the
most preferred manifested by the highest scores in chewiness, tenderness and
flavour attributes. Conclusion: In conclusion, 10% of YCP could be recommended
as the ideal formulation in order to produce a healthier conventional cake without

jeopardising acceptability.
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INTRODUCTION

Young corn or baby corn is the ear of the
maize plant (Zea mays L.) which is harvested
young. Due to the fact that there is a lack of
knowledge on its nutritional values and
possible functional properties, it is seldom
utilised as a raw food material (Wan Rosli
& Che Anis, 2012). Young corn is very
nutritive and its nutritional value is on

average even higher than some of the
seasonal vegetables (Shobha et al., 2010). Zea
mays ear extracts and its residues contain
several important nutritional elements.
Dried young corn has been recorded to
contain 30.4g/100g of TDF (Wan Rosli & Che
Anis, 2012).

Dietary fibre is referred to as the storage
and structural polysaccharides and lignin
found in plants which are not digested in
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both the human stomach and small intestine
(Marlett, McBurney & Slavin, 2002). Dietary
fibre is regarded as a key component in a
healthy diet as it can prevent various
diseases (Kaczmarczyk, Miller & Fruend,
2012). People with a higher amount of fibre
intake are atlower risk of developing a wide
range of diseases and health problems
(Whelton et al., 2005; Lairon et al., 2005;
Petruzziello et al., 2006) compared to those
who consumed less dietary fibre (Anderson
etal.,2009).

The Recommended Nutrient Intake
(RNI) for dietary fibre is 20-30g/day
(NCCFNM, 2005). However, more than half
of the Malaysian adults consumed less than
20g dietary fibre daily (Ng et al., 2010). Asa
consequence, there is an increase in the
production of functional foods with enriched
or fortified dietary fibre which are beneficial
for the health of consumers.

The bakery products produced from
refined wheat flour lack the natural bioactive
components available in dietary fibre and
thus the consumption of these products
leads to reduced health benefits compared
to the high dietary fibre-contained food
products (Kim et al., 2012). Cake is one of the
popular bakery products which is usually
prepared by using refined wheat flour,
sugar, egg, fat, flavouring and leavening
agent (Desai et al., 2010). It is also one of
Malaysia’s favourite foods and ranks among
the top ten foods consumed daily in
Malaysia (Norimah et al., 2008). According

to Tee et al. (1997), conventional cake does
not contain dietary fibre.

Hence, this study was aimed at
evaluating the effects of young corn ear
addition on the nutritional composition,
textural properties and sensory attributes of
the conventional cake in order to produce a
healthier cake for consumers.

METHODS

Young corn ear powder (YCP) preparation

The fresh young corn (Zea mays) ears were
purchased from a wet market in Kelantan,
Malaysia. The young corn ears were
detached from the husk, tassel, silk and
washed under distilled water. Next, the fresh
young corn ears were sliced, air dried at room
temperature for 3 days and oven dried
(Mermert, Germany) at 55°C until brownish
threads were obtained. Then, the dried
young corn ears were ground into powder
and kept in a screw cap bottle at 4°C before
further analyses (Wan Rosli & Che Anis,
2012). The YCP was used in the preparation
of conventional cake.

Preparation of cake

The ingredients used in conventional cake
are shown in Table 1. The ingredients were
purchased from a supermarket located near
to Universiti Sains Malaysia Health Campus
in Kubang Kerian, Kelantan. First, the butter
and sugar were creamed together by a hand

Table 1. Types and quantity of ingredients used in conventional cake preparation

YCP Levels (%)

Ingredients Control (0%) 5% 10% 15%
Wheat flour (WF) (g) 110.0 103.5 99.0 93.5
YCP (g) 0.0 55 11.0 16.5
Self-raising flour (g) 110.0 110.0 110.0 110.0
Castor sugar (g) 125.0 125.0 125.0 125.0
Fresh milk (g) 125.0 125.0 125.0 125.0
Butter (g) 120.0 120.0 120.0 120.0
Vanilla essence (g) 7.0 7.0 7.0 7.0
Egg (nos) 5 5 5 5
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mixer (Khind, model HM200) for 2 min. Then
the eggs (medium in size) were added one
by one with each egg being beaten for 30 sec.
Vanilla essence was added, followed by
wheat flour (WF), self-raising flour and milk
alternatively. The mixing process was
continued at slow speed until the batter was
well-mixed. WF was substituted with YCP
atlevels of 0% (100%WEF:0% YCP) for control,
5% (95%WF:5%YCP), 10% (90%WF :10%
YCP) and 15% (85%WF:15%YCP). The cake
was baked in a preheated oven (Zanussi,
model ZOE530W) at 170 °C for 40 min.

Overall, there were three batches of
conventional cakes prepared for the
proximate and TDF analysis, texture profile
analysis (TPA) and sensory evaluation
respectively.

Nutritional composition

The samples of conventional cake were
analysed for moisture (air-oven method),
total ash (dry-ashing method), crude fat
(Soxhlet method) and protein (semi-micro
Kjeldhal method) content based on the
methods of the Association of Official
Analytical Chemists Methodology (AOAC,
2000). In addition, TDF content was
determined by enzymatic gravimetric
method (AOAC 985.29, 1990).

Texture profile analysis (TPA)

The firmness, cohesiveness, springiness,
gumminess and chewiness of the cake
samples were analysed by using a Texture
Analyser TA-XT2 (Stable Micro Systems,
surrey, UK) which was calibrated prior to
the tests. The samples were cut uniformly
(40 mm x 40 mm x 20 mm) with the crust
removed (Gomez et al., 2008). A 7-mm
diameter probe was used (Kalinga, 2010)
and it was set to compress the samples twice
successively to 50% strain at a constant
crosshead speed (1.0 mm/s) (Ahmad et al.,
2010) with force of 5g. Each test was done in
triplicate. The textural properties were
evaluated from the graph (Gomez et al., 2007).

Sensory evaluation

Sensory evaluation was carried out by 50
untrained consumers consisting of students
and staff of the School of Health Sciences,
Universiti Sains Malaysia Health Campus.
All samples were cut into uniform cubes (2 x
2 x 2cm). The acceptability attributes were
evaluated by a seven-point hedonic scale
based on the intensity of the panellists’
preferences (1 = dislike extremely and 7 =
like extremely) for the attributes of aroma,
colour, chewiness, tenderness, flavour and
overall acceptance.

Data analysis

The data obtained were analysed for
significance by using Analysis of Varians
(ANOVA) and Tukey test (SPSS Inc.,
Chicago, IL, USA). Significance level was
established at P < 0.05.

RESULTS AND DISCUSSION

Nutritional composition

Dried YCP used in the present study
recorded a moisture content of 1.00%. In
relation to other nutrients, dried YCP
contained a significant amount of total
dietary fibre (TDF, 38.0%), protein (25.58 %)
and small quantities of fat (3.67%) and ash
(3.74%), respectively.

Table 2 shows that the moisture content
of cake samples incorporated with YCP
increased significantly compared to the
control (0%). The samples with 15% of YCP
recorded the highest moisture content
(37.88%), followed by 10% of YCP (35.88%)
and samples with 5% of YCP (35.13%)
whereas the control (0%) contained the
lowest moisture content (34.86%). The
increased dietary fibre content from YCP led
to a higher water binding capacity (Lebesi &
Tzia, 2011).

Meanwhile, the reduced moisture
content observed in cake added with 15%
YCP was similarly observed in another
study where moisture loss was found to be
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Table 2. Proximate composition and total dietary fibre (TDF) content of conventional cake with

different levels of YCP addition

YCP level 0% 5% 10% 15%

Moisture 34.86 + 0.08¢ 35.13 £0.09 35.88 + 0.08° 37.88 £ 0.122
Ash 1.30 £ 0.10° 1.28 £ 0.15* 1.36 £ 0.01* 1.33 £ 0.01°
Fat 24.30 + 0.31° 24.31 + 0.24° 23.80 + 0.032 24.30 + 0.05
Protein 8.47 £0.19° 8.91 + 0.50* 9.86 + 0.72 10.14 + 0.79°
TDE 1.42£0.28° 2.44 £ 0.26° 2.58+ 0.412 2.88 £ 0.27

=d Mean values within the same row bearing different superscripts differed significantly (P < 0.05)

Table 3. Textural properties of conventional cake with different levels of YCP addition

YCP level 0%

Firmness (kg) 2.80+0.16*
Cohesiveness 0.86 + 0.02*
Springiness 0.98 + 0.01*
Gumminess (kg) 241 +0.10*
Chewiness (kg) 2.36 £ 0.112

5% 10% 15%
2.88 £ 0.02* 2.66 £0.26* 279£0.14*
0.84 £ 0.01* 0.85 + 0.02* 0.88 + 0.09*
1.89 £0.78* 0.97 £ 0.02* 0.98 £ 0.00*
240 £ 0.02* 225+0.17% 245+ 0.20*
455 +1.91* 218 +£0.14* 240 £ 0.20*

® Mean values within the same row bearing different superscripts differed significantly (P < 0.05)

higher in cake added with 15% of corn bran
(Singh, Liu & Vaughn, 2012). The decrease
in moisture content could be due to other
molecules from the wheat flour, such as
arabinogalactan peptides which can interact
with gluten resulting in a reduction in water
absorption (Autio, 2006).

The addition of YCP did not
significantly affect the ash content of cake
samples. The currentresultis in agreement
with the results of a study which incor-
porated YCP into bread (Lim & Wan Rosli,
2013). There was no significant difference
between the fat content of control and cake
added with YCP at 5%, 10% and 15%. These
results were similarly observed in a study
which incorporated 10%, 20% and 30% of
YCP into a butter biscuit recipe (Wan Rosli
& Che Anis, 2012).

There was a significant increase in
protein content in cake samples with 15% of
YCP compared to the control (0%). A signi-
ficant increase in protein content following
the addition of 4% and 6% YCP was
observed in bread (Lim & Wan Rosli, 2013)

as well as in cookies 10%, 20% and 30%
YCP) (Wan Rosli & Che Anis, 2012).

There was an escalating trend in TDF
content in parallel with the increasing
percentage of YCP. The control contained
the lowest TDF (1.42%) and the sample with
15% YCP recorded significantly the highest
TDF (2.88%). Lim & Wan Rosli (2013) also
reported that incorporation of YCP into bread
increased TDF content of the bread.

Textural properties

Table 3 shows the textural properties of the
cake samples with the addition of four
different percentages of YCP. There was no
predictable trend or significant differences
exhibited for firmness, cohesiveness,
springiness, gumminess and chewiness of
the cake samples. Nonetheless, the addition
of 5% of YCP into the cake showed the
highest values in firmness, springiness and
chewiness attributes. Meanwhile, the
gumminess of cake decreased in line with
the percentage of YCP added but increased
following the incorporation of 15% of YCP.
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According to Dadkhah, Hashemiravan
& Seyedain-Ardebili (2012), the cohesive-
ness and springiness could be an indicating
tool for increased bond development within
the three dimensional protein network in the
cakes. The insignificant difference observed
might be due to the equal amounts of total
solid matter present in all the samples.

In terms of the increased springiness
following 5% addition of YCP into the cake,
this was similarly observed in a study which
involved the addition of inulin in sponge
cake (Rodriguez-Garcia et al., 2012). This
denoted the increased strength of the three-
dimensional crumb network bond in the
products studied (Rodriguez-Garcia et al.,
2012). However, YCP addition of beyond 5%
led to a less springy conventional cake. This
observation is supported by Rodriguez-
Garcia et al. (2012). This is attributed to a
reduced quantity of air bubbles and the
presence of a denser matrix which results in
a lack of bubble expansion in the batter
(Rodriguez-Garcia et al., 2012; Sanz et al.,
2009).

In a study conducted by Lim & Wan
Rosli (2013), the addition of YCP at 2%, 4%
and 6% into bread significantly increased
hardness, gumminess and chewiness.
Meanwhile, the cohesiveness of YCP added
bread at 2%, 4% and 6% decreased
significantly compared to the control (0%).
Nonetheless, no significant difference was
observed in the springiness of bread and this
is in agreement with the present finding. On
the other hand, Singh et al. (2012) reported

that firmness of cake increased with
increased addition of corn bran. However,
springiness was reduced as the percentage
of corn bran was increased.

Sensory attributes

Table 4 shows the scores of sensory attri-
butes of the cake as perceived by the sensory
panellists. There was no significant
difference for all the sensory attributes within
all treatments. The results also showed that
the panellists preferred cake incorporated
with 10% YCP. This was confirmed by the
highest values in overall acceptance (4.88),
chewiness (4.68) and tenderness (4.50) in
comparison to all other samples. This could
be probably due to the pleasant flavour
contributed by young corn manifested in the
highest score for flavour (4.76).

On the other hand, cake incorporated
with 5% of YCP received the highest score
for aroma attribute (4.88) whereas the control
recorded the highest score for colour (4.68).
The highest score recorded for aroma implied
that 5% YCP (highest percentage) added in
cake produced the most favourable aroma.
Meanwhile, the highest score of colour
attribute received by the control (0%) cake
may be due to the slightly creamy brownish
colour of the cake’s crumb preferred by
sensory panellists’ instead of the strong
brownish colour after the addition of YCP.
The changes in colour were a result of the
Maillard reaction between the reducing
sugar, fructose (found in young corn ear) and

Table 4. Sensory attributes of conventional cake with different levels of YCP addition

YCP level 0% 5% 10% 15%

Aroma 4,54 + 1.45° 488 +1.022 480 +£1.132 4.66 = 1.062
Colour 468 £1.29 448 +1.052 4.60 £1.112 418 £1.30°
Chewiness 454 1+ 0.89* 450+ 1.022 468 £1.122 4.36 £1.012
Tenderness 442 £1.13 426+%1.16* 450+1.112 438 +£1.122
Flavour 450 +£1.27° 4.60+1.13 476 £1.18° 4.34 +1.08
Overall Acceptance 452+1.07° 4.76 £ 0.94* 4.88 £ 0.94° 444 +1.05

2Mean values within the same row bearing different superscripts differed significantly (P < 0.05)
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amino acids when the thermal process was
applied during the preparation of cakes.

In comparison to the effect of YCP
addition on bread acceptance, there was no
significant difference observed in aroma,
colour, tenderness and overall acceptance.
This supports the present findings.
However, incorporation of 6% YCP into
bread caused a significant decrease in the
flavour of bread (Lim & Wan Rosli, 2013).

A recent study on incorporation of corn
flour obtained different results compared to
the present study in which the incorporation
0f 10% of corn bran in cake scored the lowest
overall acceptance compared to control (0%)
and the sample with 20% corn bran whereas
for taste, the cake with 10% corn bran was
least preferred (Singh et al., 2012). The
different results obtained for acceptability
could bdue to a different part of the corn being
used for formulating the food product.

In conclusion, 15% of YCP added into
conventional cake significantly increased the
moisture, protein and TDF. Conventional
cake with 10% of YCP was not significantly
affected in terms of textural properties and
was most preferred by the panellists.
Therefore, 10% of YCP addition in
conventional cake can be recommended as
the ideal formulation to produce a healthier
conventional cake without jeopardising the
acceptability of consumers. This study
reveals the potential usage of YCP as an
alternative dietary fibre ingredient to replace
whole wheat flour and oat bran since YCP
significantly enhances TDF and protein
content in finished conventional cakes. In
addition, the utilisation of YCP in food
productions will reduce the dependency on
importation of dietary fibre sources.
However, it is advised that a comparative
study be undertaken to confirm whether YCP
is better than other DF sources.
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