
ARID ZONE JOURNAL OF ENGINEERING, TECHNOLOGY & ENVIRONMENT
AZOJETE - CIGR Section VI Special Issue:

Innovation & Technologies for Sustainable Agricultural Production & Food Sufficiency
AZOJETE, December, 2018. Vol. 14(SP.i4): 74-85

Published by the Faculty of Engineering, University of Maidiguri, Maidiguri, Nigeria.

Print ISSN: 1596-2490, Electronic ISSN: 2545-5818
www.azojete.com.ng

*Corresponding Author Email: babsina@oauife.edu.ng 74

ORIGINAL RESEARCH ARTICLE
SENSORY, TEXTURAL AND COOKING QUALITY OF INSTANT NOODLES PRODUCED

FROM MUSA SPP - WHEAT COMPOSITE FLOURS

W. A. Adebayo1, B. S. Ogunsina2* and K. A. Taiwo1
1Dept. of Food Science and Technology, Obafemi Awolowo University, Ile Ife, Nigeria.

2Dept. of Agricultural and Environmental Engineering, Obafemi Awolowo University, Ile Ife, Nigeria.

ARTICLE INFORMATION

Received: October, 2018
Accepted: December, 2018

Keywords:
Instant noddles
Musa spp
Cooking
Quality characteristic

ABSTRACT
Enormous post-harvest losses (35 - 60%) associated with banana and
plantain products in Nigeria and other producing countries in the tropics
culminate in great losses for farmers. In Nigeria, unripe plantain is
normally processed into flour with limited consumption only as
reconstituted dough in local food systems. Previous studies established
that Nigerians have acquired taste for noodles and it is widely consumed
across all strata of the economic divide. Information regarding the
production of instant noodles from Musa spp. is rarely found in
literature; hence in this study the quality characteristics of instant
noodles produced from Musa spp – wheat composite flours was
investigated. Musa spp – wheat composite flours in the ratios 0:100; 5:95;
10:90; 15:85; 20:80 and 25:75 were processed into instant noodles. The
proximate composition, sensory, textural and cooking quality of the
instant noodles were determined following standard procedures. The
results showed a corresponding increase in the crude fat, ash and fibre
contents of instant noodles as the percentage substitution with Musa
spp flour in the instant noodle formulation increased. Significant
differences (p<0.05) were observed in the taste, colour, flavor, texture
and overall acceptability of the products. It was observed that cooking
time and cooking loss decreased from 4.38 – 3.40 min and 7.61 – 5.51%
as percentage substitution increased, respectively; whereas cooking gain,
moisture and fat uptake increased as substitution level increased. The
force–deformation curve of Musa spp - wheat instant noodle obeyed the
Hooke’s law showing a decrease in the strength characteristics of
noodles as percentage substitution with Musa spp flour increased. The
production of instant noodles from banana and plantain offers means of
promoting and extending its utilization, thereby boosting the income
obtainable from its production.

© 2018 Faculty of Engineering, University of Maiduguri, Nigeria. All rights reserved.
1.0 Introduction
Instant noodle has increasingly become an important food item globally, with annual
production of 101,420 million packs in 2012, and a steady increase of 3% annually since 2010
(World Instant Noodle Association, 2013). Most instant noodles are made of wheat as the base
material, thus instant noodle consumption led to dependency on massive importation of wheat
in non-wheat producing countries Nigeria inclusive. Apart from high cost of wheat importation,
excessive consumption of wheat has been associated with allergy, asthma, autoimmune
response, or gluten sensitivity (Rosell et al., 2013) in some parts of the world. Several works
have been done on gluten-free noodle using different types of flour, although rice flour (Inglett
et al., 2005; Yadav et al., 2011; Heo et al., 2013) seems to be the best replacement for its small
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granule sizes to benefit noodle textural characteristics. Some other raw materials for gluten-
free noodle include sorghum (Liu et al., 2012), and corn starch (Yuan et al., 2008; Yousif et al.,
2012) or corn flour (Padalino et al., 2013). Lately, sweet potato starch (Silva et al., 2013),
pseudo-cereal such as amaranth flour in combination with cassava starch (Fiorda et al., 2013)
have also been used for the making of gluten-free pasta.

The absence of gluten in non-wheat noodle composition often adversely affects noodle quality;
hence non-gluten noodle requires treatment to improve its textural quality. Several techniques
commonly used for starch textural improvement are annealing, hydrothermal treatment
(Hormdok and Noomhorm, 2007), gelatinization (Yousif et al., 2012) and fermentation (Yuan et
al., 2008). In addition, the use of hydrocolloids such as carboxymethylcellulose (Choy et al.,
2012), konjac glucomannan (Zhou et al., 2013), β-glucan (Inglett et al., 2005; Heo et al., 2013a),
transglutaminase (Gan et al., 2009; Kim et al., 2014), and acetylated starch (Choy et al., 2012)
have also been reported. However, in this work, the sensory, textural and cooking quality of
instant noodles produced from Musa spp and wheat flours is investigated with the view to
providing baseline information on the production of instant noodles from Musa spp fruits.

2.0 Materials
Source of material: Freshly harvested bunches of Musa spp fruits (Plate 1) were obtained from
Obafemi Awolowo University Teaching and Research Farm, Ile-Ife. The extent of maturity was
based on the stage one colour classification documented (Ahenkora et al., 1997 and Dadzie and
Orchard, 1997). Other materials such as white wheat flour (Dangote brand), iodized table salt
(Dangote brand), potato starch, guar gum, potassium carbonate (food grade), sodium
carbonate (food grade) and sodium tripolyphosphate (STTP, food grade) were bought from a
local market in Ile-Ife, Osun State. The chemicals used for analysis were of analytical grade.

Preparation of Musa spp flour: About 10 kg of freshly harvested debunched Musa spp fruits
were immersed in a plastic bowl containing potable water on individual variety basis for 5 min.
The fruits were removed from the bowl and peeled with the aid of a stainless kitchen knife. The
pulp was sliced into cylindrical discs with thickness of about 5 mm and dipped in citric acid (CIT)
(1% w/v) for 1 min to prevent enzymatic browning reaction (Adeyemi and Oladigi, 2009).
Accumulation of moisture on the sliced surface as a result of the pretreatment was drained with
a cheese cloth before samples were transferred to dryer set at 70 °C (Adeniji et al., 2010). The
citric acid treated Musa spp fruit slices were dried in a convective air-oven at +70°C (±1°C) air
velocity of 2.2 m/s (Adeyemi and Oladigi, 2009; Adeniji et al., 2010). Prior to loading of the fruit
slices, the dryer was run for 30 min to reach drying air temperature conditions. The sliced fruits
were dried in thin layer for 48 h to constant weight at which the chips were considered to have
attained its equilibrium moisture content. The chips were milled using laboratory milling
machine (sieve size 500 µm aperture) and stored in an air tight bottle until the time of use.
Figure 1 shows the flow chart for the production of pretreated Musa spp flour samples.
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Plate 1: A freshly harvested matured plantain (agbagba) Musa spp fruits

Blend formulation of Musa spp-wheat composite flour: The processed Musa spp flour was
blended with wheat flour at 0, 5, 10, 15 20 and 25% replacement (Arshad et al., 2010) using a
Kenwood food processor (Model 49074, Kenwood Ltd, Hants, UK) operated at full speed for 10
mins. The blends were stored in high density polyethylene bags (0.77 mm thick) prior to use.

Figure 1: A flow chart showing production of Musa spp flours
Source: Adeniji et al. (2010)

Musa spp - wheat instant noodle production: A laboratory model rotating single screw
extruder was used to produce extrudate. The barrel diameter and length-diameter (L/D) ratio
were 37 mm and 27:1, respectively with screw configuration standardized for processing flour-
based products. The screw profile comprises self-wiping elements to improve mixing and apply
shear to the material being extruded, while restricting flow and building up pressure. The exit
diameter of the circular die is 1 mm. The extrusion of Musa spp-wheat flour composite dough
was conducted at barrel temperature, 100 °C and screw speed, 85 rpm. The formulations and
flow chart for the instant noodle production are shown in Table 1 and Figure 2, respectively;
while Plate 2 shows samples of the instant noodles.
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3.0 Methods
Proximate analysis: The proximate composition of instant noodles samples was determined
according to AOAC (2002) method. The parameters investigated are: moisture content, crude
protein, crude fat, ash, crude fibre and carbohydrate. All reagents used are of analytical grade
(BDH Chemicals, Poole, UK).

Determination of optimum cooking time: The optimum cooking time was determined
following the method of Widjaya et al. (2008). About 10 g of instant noodle was boiled in 1000
ml of boiling water and after each minute of cooking for the first 2 min, noddle was removed
and squeezed between clear glass slides. This procedure was then repeated by removing the
noodles every 15 s until the white core becomes unnoticeable. Therefore, the time taken for the
white core to disappear when the noodle strand was boiled in the distilled water is taken as the
optimum cooking time.

Determination of cooking weight and cooking loss: Cooking weight and cooking loss were
determined by methods of Oh et al. (1985) and AACC International (2000) Approved Method
66 – 50, respectively. Ten grams (10 g) of instant noodle was cooked in 300 ml of distilled water
in a beaker to their optimum cooking time, rinsed with distilled water, drained and left to cool
for 5 min at room temperature. The noodles were weighed and % increase in weight was
obtained by gravimetry. Residual water was removed by drying in the oven at 100 °C until there
was no trace of water in the beaker. The samples were cooled and weighed

Table 1: Formulation of instant noodle from Musa spp-wheat composite flour
Formulations

Ingredients 0%NOD 5%NOD 10%NOD 15%NOD 20%NOD 25%NOD

Wheat flour, g 100 95 90 85 80 75

Musa spp flour, g 0 5 10 15 20 25

Water, ml 34 34 34 34 34 34

Salt, g 1.6 1.6 1.6 1.6 1.6 1.6

Potato starch, g 12 12 12 12 12 12

Guar gum, g 0.2 0.2 0.2 0.2 0.2 0.2

Potassium carbonate, g 0.12 0.12 0.12 0.12 0.12 0.12

Sodium carbonate, g 0.8 0.8 0.8 0.8 0.8 0.8

STTP, g 0.1 0.1 0.1 0.1 0.1 0.1

0%NOD (Control) =100% wheat flour; 5%NOD = 95% wheat+ 5% Musa spp flour; 10%NOD = 90% wheat+ 10%
Musa spp flour; 15%NOD = 85% wheat+ 15% Musa spp flour; 20%NOD = 80% wheat+ 20% Musa spp flour and
25%NOD = 75% wheat+ 25% Musa spp flour (Hou et al., 1997)
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Figure 2: A schematic diagram showing production of fried instant noodle

Plate 2: Fried instant noodles produced from Musa spp-wheat flours

(a)100% wheat flour instant noodle; (b) 5% Musa spp flour + 95% wheat flour instant noodle; (c) 10%
Musa spp flour + 90% wheat flour instant noodle; (d) 15% Musa spp flour + 85% wheat flour instant
noodle; (e) 20% Musa spp flour + 80% wheat flour instant noodle; (f) 25% Musa spp flour + 75% wheat
flour instant noodle again.

The percentage weight loss during cooking was obtained by gravimetric method. Values
reported are average of five replications.
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Where: CW = Cooking weight (%); WC = Weight of cooked instant noodle, g and WD = Weight
of dried instant noodle, g.
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Where: CL = Cooking loss, %; WL = Weight of loss solid, g

Determination of crude fat: Ground instant noodle (3 g) was subjected to soxhlet extraction
with n-hexane for about 6 h. The was desolventized by flash evaporation and further drying in a
hot-air oven at 100 °C for 30 min. to remove residual organic solvent and moisture. The oil was
allowed to cool in a dessicator and weighed. The quantity of oil obtained was expressed as
percentage of the original sample weight used.

100% 
sample

oil

W
W

CF (3)

Where: CF = Crude fat content ,%; Woil = Weight of extracted oil, g;
Wsample = Weight of sample, g

Sensory Evaluation of Produced Instant Noodle: A semi-trained twenty-six panelist was used
from the Department of Agricultural and Environmental Engineering of Obafemi Awolowo
University, Ile-Ife, South-Western Nigeria (McWatter et al., 2008). Criteria for selection are that
panelists are 18 and above years of age; regular consumers of noodles; and not allergic to any
food. The panelists filled a consent form approved by the University Institutional Review Board
and received instructions on how to use the sensory booth signal lights to communicate with
the server. They were instructed to evaluate appearance and colour first and taste each sample
afterwards to evaluate flavour, texture and overall liking. A rating scale of l – 7 points (1 =
dislike very much; 7 = like very much) was used (McWatter et al., 2008). The formulated
products were evaluated 3 h after production. Water and unsalted crackers were provided to
panelists to cleanse their palates between samples and covered expectoration cups if they did
not wish to swallow the samples. Samples were identified with 3 - digit code numbers and
presented in a random sequence. Panelists were also asked if they would buy the product if it
were commercially available and how much they would be willing to pay (lower, same, or
higher price) compared with similar commercial products. They were also asked to comment
freely on the samples. Evaluation was conducted in a climate-controlled sensory evaluation
laboratory equipped with individual partitioned booths without special lighting

Determination of textural quality: Compression test was conducted using a Universal Testing
Machine (Instron Electromechanical Testing Systems, Model 3369, 50 kN, Instron Corporation,
USA) at Centre for Energy Research Development, Obafemi Awolowo University, Ile Ife. The
samples were discreetly loaded at the rate of 10 mm/min. The test results and graphs were
automatically generated. The data obtained included compressive load at yield, compressive
strain at yield, compressive stress at yield and energy at yield. The experiment was replicated
fifteen times.

4.0 Results and Discussion
The proximate composition values of Musa spp-wheat instant noodle were expressed on dry
basis (Table 2). The carbohydrate content of the Musa spp-wheat instant noodle samples
ranged from 73.67 – 76.32 % with samples 25%NOD and 0%NOD having the minimum and
maximum values, respectively. There is significant difference (p< 0.05) in the carbohydrate
content of all the noodle samples, with all the instant noodle samples being of high calorie
values. The carbohydrate content of Musa spp-wheat instant noodle compared favourably with
64.6 – 79.1%; 70.39- 73.80% and 68.30% reported for cassava instant noodle (Sanni et al., 2004),
sweet potato-wheat instant noodle (Taneya et al., 2014) and corn-tapioca-wheat instant noodle
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(Pakhare et al., 2016). The crude protein content values of Musa spp-wheat instant noodle
samples ranged from 9.46 to 11.86% with samples 25%NOD and 0%NOD having minimum and
maximum values, respectively, indicating significant differences at p<0.05. This implies that
substitution of wheat flour with Musa spp flour reduced the crude protein content of the
instant noodles. The crude protein values compared favourably with 5.8 – 12.4% and 11.66 –
12.51% reported for cassava-wheat instant noodle (Sanni et al., 2004) and sweet potato-wheat
instant noodles (Taneya et al., 2014), but lower than 14.29% and 14.9% reported by Pakhare et
al. (2016) for defatted rice bran-soybean-wheat noodle, respectively. The crude fat, crude fibre
and ash values of Musa spp-wheat instant noodles ranged from 10.35 – 14.74%; 0.40 – 0.88%
and 1.09 – 1.17%, respectively.

Increased addition of Musa spp flour as replacement for wheat in instant noodle production
affected the crude fat, fibre and ash contents of the products significantly (p< 0.05). The
improved crude fat content may be as a result of the absorption of fat during frying. The crude
fat results compared favourably with 11.1 – 18.4% documented by Sanni et al. (2004) for
cassava-wheat instant noodle but higher compared with 5.3 – 6.25% and 4.98% documented by
Taneya et al. (2014) for sweet potato-wheat instant noodle and Pakhare et al. (2016) for corn-
tapioca-wheat instant noodle. In addition, the crude fiber results compared favourably with 0.2
- 0.8% and 0.54 – 0.58% documented by Sanni et al. (2004) for cassava-wheat instant noodle
and Taneya et al. (2014) for sweet potato-wheat instant noodle, respectively; although, Pakhare
et al. (2016) reported a higher crude fibre value (4.02) for corn-tapioca-wheat instant noodle.
The ash content also compared favourably with 0.6 – 1.2% and 1.54% documented by Sanni et
al. (2004) for cassava-wheat instant noodle and Pakhare et al. (2016) for corn-tapioca-wheat
instant noodle but lower compared with 2.21- 2.44% documented by Taneya et al. (2014) for
sweet potato-wheat instant noodle.

Table 2: Proximate composition of Musa spp-wheat instant noodle
Sample Moisture content,

d.b (%) Crude fat (%) Crude fibre
(%) Ash (%) Crude protein

(%)
Carbohydrate

(%)

0%NOD 3.72a±0.32 10.35f±0.27 0.40f±0.02 1.09c±0.01 11.86a±0.02 76.30a± 0.25

5%NOD 3.78a±0.41 10.79e±0.24 0.44e±0.02 1.09c±0.01 11.37b±0.12 76.32a±0.14

10%NOD 3.88a±0.38 11.13d±0.10 0.55d±0.01 1.12b±0.01 10.81c±0.03 76.20a±0.50

15%NOD 3.95a±0.26 12.82c±0.06 0.70c±0.02 1.13b±0.01 10.43d±0.01 74.92b±0.10

20%NOD 4.02a±0.35 13.97b±0.07 0.83b±0.02 1.15a±0.00 9.96e±0.08 74.08c±0.14

25%NOD 4.05a±0.29 14.74a±0.05 0.88a±0.01 1.17a±0.01 9.46f±0.05 73.67c±0.09

Values are mean ± standard deviation of triplicate. Values followed by the same letter in the same column are not
significantly different (p< 0.05), 0%NOD = 100% wheat flour instant noodle; 5%NOD = 5% Musa spp flour + 95%
wheat flour instant noodle; 10%NOD = 10% Musa spp flour + 90% wheat flour instant noodle; 15%NOD = 15%
Musa spp flour + 85% wheat flour instant noodle; 20%NOD = 20% Musa spp flour + 80% wheat flour instant noodle;
25%NOD = 25% Musa spp flour + 75% wheat flour instant noodle

Cooking properties: The cooking time ranged from 3.40 – 4.38 min for the instant noodle
samples with sample 25%NOD and 0%NOD having minimum and maximum values,
respectively (Table 3). The values showed that as percentage of substitution of glutten-rich
(wheat) flour with non-gluten (Musa spp) flour, there is reduction in cooking time of the instant
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noodle. This may be attributed to discontinuity within the gluten matrix, which resulted in weak
dough properties (Manthey et al., 2004; Omeire et al., 2015). There is significant difference (p<
0.05) in the instant noodles cooking time at all levels of substitution. The cooking time values of
Musa spp-wheat instant noodle compared favourably with 3.11 – 4.77 min for breadfruit-
konjac-pumpkin-wheat instant noodle; 4.5 – 8.29 min for plantain-wheat instant noodle and
4.3 – 5.41 min for corn-tapioca-wheat instant noodles (Purwandari et al., 2014; Ojure and
Quadri, 2012; Pato et al., 2016) but lower than 5.6 – 6.6 min reported by Ritika et al. (2016) for
malted and fermented cowpea-wheat instant noodle; 7.33 – 8.67 min for sago starch-wheat
instant noodle (Purwani et al., 2006); 7.30 min for defatted rice bran-soy- wheat instant noodle
(Pakhare et al., 2016) and 7.16 – 9.36 min reported for raw jackfruit-wheat instant noodle
(Kumari and Divakar, 2017). The cooking gain values ranged from 168.11 – 183.55% with
samples 25%NOD and 0%NOD having the minimum and maximum values, respectively. There
is significant difference (p<0.05) among the instant noodles’ cooking gain.

The results obtained compared favourably with 120.7 – 160.3% reported by Ritika et al. (2016)
for malted-fermented cowpea-wheat instant noodle but lower than 252 – 379% and 287 –
362% reported by Purwani et al. (2006) for sago starch-wheat instant noodle and Foo et al.
(2011) for soy protein isolate-wheat instant noodle respectively. Cooking loss values ranged
from 5.51 – 7.65 with samples 0%NOD and 20%NOD having lowest and highest values,
respectively. The optimum solution (cooking loss of 7.03%) is found at barrel temperature of
100 °C and 85 rpm conveying shaft speed. The cooking loss results obtained compared
favourably with 6.39 – 10.40% reported by Ojure and Quadri (2012) for cassava-wheat instant
noodle but higher than 0.93 – 1.63% and 2.01 – 6.19% reported by Ritika et al. (2016) for
malted-fermented cowpea-wheat instant noodle and Purwani et al. (2006) for sago starch-
wheat instant noodle, respectively. Purwandari et al. (2014) reported that cooking loss of instant
noodles from blends of breadfruit, konjac, pumpkin and wheat flours, ranged from 12.45 –
17.04%. These results are in the agreement with the study of Martinez et al. (2007) who
reported that partial or complete substitution of durum wheat semolina with fibre material can
result in negative changes to pasta quality, including increased cooking loss. The high cooking
loss recorded by Musa spp-wheat instant noodle as substitution increases could be due to a
weakening of the protein network by the presence of Musa spp (non-gluten protein) flour
which allows more solids to be leached out from the noodles into the cooking water (Yu and
Ngadi, 2004; Wu et al., 2006). The moisture uptake ranged from 9.79 – 12.01% with samples
0%NOD and 25%NOD having minimum and maximum values, respectively. The fat uptake
values ranged from 9.37 – 12.82% with samples 0%NOD and 25%NOD having lowest and
highest values, respectively.

Table 3: Cooking properties of Musa spp-wheat instant noodle

Sample
Cooking
time, min Cooking gain, % Cooking loss, % Moisture uptake, % Fat uptake, %

0%NOD 4.38±0.01 183.55±2.11 5.51±0.01 9.79±0.55 9.37±0.32

5%NOD 4.17±0.01 173.78±1.78 6.31±0.01 10.27±0.81 9.94±0.51

10%NOD 4.06±0.02 173.68±1.83 6.31±0.01 10.7±1.09 10.01±0.23

15%NOD 4.09±0.01 173.45±1.21 7.19±0.02 11.16±0.95 11.17±0.64

20%NOD 3.48±0.01 169.68±1.56 7.65±0.02 11.59±0.27 12.47±1.02
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25%NOD 3.40±0.01 168.11±1.97 7.61±0.01 12.01±1.02 12.82±1.17

Values are mean ± standard deviation of triplicate analysis, Values followed by the same letter in the same column
are not significantly different (p < 0.05), 0%NOD =100% wheat flour instant noodle; 5%NOD= 5% Musa spp flour +
95% wheat flour instant noodle; 10%NOD = 10% Musa spp flour + 90% wheat flour instant noodle; 15%NOD = 15%
Musa spp flour + 85% wheat flour instant noodle; 20%NOD = 20% Musa spp flour + 80% wheat flour instant noodle;
25%NOD = 25% Musa spp flour + 75% wheat flour instant noodle

Sensory evaluation
The values of sensory attributes of Musa spp-wheat instant noodle are presented in Table 4.
Overall acceptability of the instant noodle products ranged from 1.15 – 5.96% with products
0%NOD and 25%NOD having minimum and maximum values, respectively on a 7-point
hedonic scale. There is decline in overall acceptability of the instant noodle from like
moderately to dislike very much as percentage of substitution of wheat flour was increased in
the formulation. The products 5%NOD and 10%NOD were slightly liked by the panelists but
further decline in wheat flour percentage proportion in the formulation beyond 10% (w/w) led
to dislike of the products by the panelists. The taste, colour and texture values of the Musa spp-
wheat instant noodles ranged from 2.42 – 6.15%, 1.19 – 6.15% and 3.77 – 6.23%, respectively.
The taste values showed that as the proportion of wheat substitution increased, the panelists’
assessment of taste changed from being like moderately to dislike moderately. The panelists
liked the taste of the instant noodle as the proportion of wheat flour replacement is not beyond
10% (w/w). Another important organoleptic property in instant noodle is colour because it
influences purchasing decisions of its consumers. The panelists assessed the colour of the
product 0%NOD as like moderately but as the inclusion of Musa spp flour into the instant
noodle formulation increased, the panelists’ assessment of the instant noodle changed to
dislike very much. This showed that the colour of Musa spp-wheat instant noodle was not
acceptable to the panelists. The instant noodle flavour was liked moderately by the panelists till
10% (w/w) substitution of wheat flour with Musa spp flour. Further increase in percentage
proportion of Musa spp flour in the formulation made the panelists to dislike very much the
instant noodle flavour.

Table 4: Sensory evaluation score of Musa spp-wheat composite flour instant noodle
Products Taste Colour Flavor Texture Overall

acceptability
0%NOD 6.15a±0.77 6.15a±0.72 5.58a±0.49 6.23a±0.69 5.96a±0.71
5%NOD 5.73b±0.59 2.38b±0.49 5.15b±0.53 5.42b±0.68 4.69b±0.77

10%NOD 5.31c±0.67 2.42b±0.49 5.42ab±0.68 5.27b±0.81 4.39b±0.49

15%NOD 4.23d±0.57 1.62c±0.48 3.50c±0.50 3.96c±0.71 2.08c±0.73
20%NOD 3.19e±0.62 1.50c±0.50 3.39c±0.49 3.62c±0.56 1.58d±0.49
25%NOD 2.42f±0.49 1.19d±0.39 1.73d±0.59 3.77c±0.42 1.15e±0.36

Values are mean ± standard deviation of triplicate, Values followed by the same letter in the same column are not
significantly different (p< 0.05), 0%NOD = 100% wheat flour instant noodle; 5%NOD = 5% Musa spp flour + 95%
wheat flour instant noodle; 10%NOD = 10% Musa spp flour + 90% wheat flour instant noodle; 15%NOD = 15%
Musa spp flour + 85% wheat flour instant noodle; 20%NOD = 20% Musa spp flour + 80% wheat flour instant noodle;
25%NOD = 25% Musa spp flour + 75% wheat flour instant noodle

Mechanical Properties of Musa spp-Wheat Instant Noodle
The force – deformation characteristics exhibited by Musa spp-wheat instant noodles at
different levels of substitution under compressive loading is presented in Figure 2. For all levels
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of substitution, the deformation of Musa spp-wheat uncooked instant noodle increased with an
increase in compressive force. Deformation decreased after rupture occurred in the samples
and the compressive at this point was denoted as the bio-yield point or load at break (Gupta
and Das, 2000). The force beyond the bio-yield point represented the force required to crush
the instant noodle after rupture had occurred (Poulsen, 1978; Gupta and Das, 2000). As the
levels of substitution increased, there was a fall in force – deformation characteristics curves of
Musa spp-wheat instant noodles. The fall in force – deformation characteristics curves of the
instant noodle correlate well with its yield stress of Musa spp-wheat dough. The fall in force –
deformation curves of Musa spp- wheat instant noodle may be attributed to the weakening of
the protein network by the presence of Musa spp (non-gluten protein) flour (Yu and Ngadi,
2004; Wu et al., 2006). The texture parameters obtained from the force – deformation curves of
Musa spp-wheat instant noodles thereafter investigated were bio-yield point or load at break,
energy at break, tensile stress at break and maximum tensile stress. Figure 3 showed the texture
parameters of Musa spp-wheat instant noodle. The bio-yield point or load at break ranged
from 0.747 – 4.21 N. The values showed that as percentage of substitution increased, there was
reduction in load at break due to the weakening of the protein network by the presence of
Musa spp (non-gluten protein) flour (Yu and Ngadi, 2004; Wu et al., 2006). The load at break is
an indication of how the instant noodle strands resist breakdown (Seib et al., 2000). It also gives
an indication on how the noodles bind together during cooking reflecting the cooking
tolerance and quality (Bhattacharya et al., 1999). The energy at break of the instant noodle
values ranged from 0.00054 - 0.0068 J. The values followed similar trend as bio-yied point
values. It showed that as percentage of substitution increased, there was reduction in energy at
break of Musa spp-wheat instant noodle. The values showed that as percentage of substitution
increased, less energy would be required by the noodle strands to resist breakdown. This is as a
result of weakening of protein network by the presence of Musa spp flour in the instant noodle
(Seib et al., 2000). The energy at maximum tensile stress values ranged from 0.02 – 1.3 J. The
values also followed energy at break pattern showing that increase in percentage of
substitution reduced the energy at maximum tensile stress of the instant noodles. The tensile
stress at break of the instant noodle values ranged from 0.130 – 1.81 MPa. The values also
followed a similar pattern with bio-yield points and energy at break. The values showed that as
percentage of substitution increased, there was corresponding decrease in tensile stress of the
noodles. The tensile stress of the instant noodle correlated well with cooking loss of the noodle.
The result obtained compared favourably with 0.113 – 0.158 MPa reported by Chen et al. (2002)
for sweet potato-wheat noodles.

Figure 2: The force-deformation curve of
uncooked Musa spp-wheat instant noodles

Figure 3: Mechanical properties of uncooked Musa
spp-wheat instant noodle
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5.0 Conclusions
The proximate and cooking properties of Musa spp-wheat instant noodle decreased as
percentage of substitution with Musa spp flour increased. All the sensory attributes of Musa
spp-wheat instant noodle were assessed above average except colour. Colour being one of the
major factor for consumers’ choice affect panelists’ acceptability of the instant noodle. The
optimum percentage of substitution in Musa spp-wheat instant noodle is 10% as further
increase in substitution affected panelist acceptability. The production of a Musa spp based
food product like instant noodle promises value addition to the crop while abating the
associated post harvest losses.
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