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Abstract
Banana fruits are the most eatable fruits in Malaysia. However, its beneficial skin mostly will be thrown away. The fibrous
peels have slightly bitter taste with its good nutritional food attraction. They rich in starch and non-starch polysaccharides
including food fiber, antioxidants, polyphenols, essential minerals such as potassium, provitamin A, carotenoids, B1, B2
and C that are acts as dietary roles in human health. In this study, Saba banana peel flour (BPF) sifted to 0.012 inch will
convert into waffle cones. Preliminary study on the protein, moisture, crude fiber and fat were carried out for first stages
of maturity. First stage BPF acts as water binding agent in food due to its high water holding capacity and have low oil
holding capacity. BPF’s pH (6.15-6.46) is in standard wheat flour acidity range. Then, the BPF was substituted for 5%,
10%, and 20% of the wheat flour in a batter mix to make waffle cones. The substitution of BPF will affect the
physicochemical properties by the pH, colour, odour and tensile strength. As the results, waffle cones of BPF had lower
value of L* and b* which turned darker than controlled sample. The odour of banana smells in this waffle cones are sweet
and fresh but only acceptable physical analysis for 5% and 10% substitution BPF. While for 20% substitution of BPF gave
poor result in tensile strength and the sensory analysis but there also can be utiise for making dietary cookies.
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Introduction
Saba banana (Musa balbisiana), is a triploid hybrid
banana cultivar originating from the Philippines,
primarily a cooking banana, it is usually boiled,
steamed and fried. It is one of the most important
banana in the Philippine Cuisine. The high demand
for banana in the Filipino diet owing to its nutritive
value and affordable price compared to mango and
pineapple. It is commonly used in processing banana
chips and catsup. With the growing awareness on
healthy food consumption, substantial increase in
value added products derived from banana
encouraged the banana industry to augment the raw
material production.( Food Development Center,
National Food Authority) Banana (Musa spp.) is one
of the tropical fruits that belongs to the Musaceae
family
(Chakraborty,
Mukherjee,
Banerjee,
Mukkherjee, & Bandyopadhyay, 2017). Among
many species of banana, 'Saba' is the name given in
the Philippines to a cooking banana belonging to the
Saba subgroup. Saba bananas are classified as Musa
acuminata x balbisiana crossed species. Saba
bananas are a popular cooking variety used and
known around the world by different names such as
Pisang Nipah and Pisang Abu in Malaysia, Pisang
Kepok in Indonesia and Kluai Hin in Thailand.
In this study, Saba bananas have been used instead of
Cavendish bananas in the making of banana peel
waffle cone. Some parameters that need to study to
define the acceptance of waffle cones based on its
batter are including pH, colour, tensile strength and
nutritional values. pH plays an important role in food
as it measures the acidity or alkalinity of food and it
also measured acid content [H+] directly. Besides,
the colour of the food will determine its composition

and can be an attraction factor for food
consumptions. The strength of the food also needs to
be considered because it will affect the handling and
storage of the food. Depend on how the food is
consumed, the strength will cause changes in shape
and texture of foods. Eating a balanced diet is vital
for good health and wellbeing. Thus, nutritional
values of food will provide the information of energy,
protein, essential fats, vitamins and minerals needed
by humans to live, grow and function properly.
Materials and methods
Materials
Basic ingredients for banana peel waffle cone
preparation were obtained from a local supermarket.
The experiments was conducted in the Faculty of
Engineering Lab in University Putra Malaysia,
Selangor, Malaysia.
Preparation of Banana Peel Flour
The hands of Saba banana were randomly picked
from banana bunch. The banana fingers were then
separated from its hand and removed its stalk end and
blossom end. Then, the banana was rinsed several
times with tap water and last rinsed by distilled water.
After that, the banana was then peeled and immersed
in 0.5% citric acid solution. The peels were then cut
and immersed back into citric acid solution and
drained after 10 minutes. Next, the peels were dried
in the oven (Noxxa Oven) about 72 hours at 60°C.
Then, the banana peels were milled for about 30
minutes with interval. The milled powder was then
sieved with 50 mesh sifter that gave 126-250𝝁m in
size particles. The samples were then stored in
ziplock bag in an airtight package at 5±2 °C for
further analysis.
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Preparation of Banana Peel Waffle Cones
Formulations for the waffle cones are shown in Table
1. The basic waffle formula consisted of 120 g of
wheat flour, 80 g of sugar, 112 g of eggs white, 2 g
of salt, and 3 g of essence vanilla. Three additional
waffle samples were prepared by substituting wheat
flour with 5%, 10% and 20% of banana peel flour.
White eggs and essence vanilla were stirred first until
bubbles formed. Then dry and wet ingredient were
added one by one starting from wheat flour, banana
peel flour, sugar, salt, and fresh milk were added and
continuously. The parameters involved in the batter
analysis are pH, density and viscosity. The analysis
is done immediately after the mixing activity is done.
Table 1: Formulation of waffle samples.

Ingredients
(g)
Wheat flour
Sugar
Egg white
Salt
Essence
vanilla
Milk
Banana peel
flour

Types of waffle
Control

5%
BPF

10%
BPF

20%
BPF

120
80
112
2

114
80
112
2

108
80
112
2

96
80
112
2

3

3

3

3

109

109

109

109

0

6

12

24

Proximate Analysis
Moisture content was determine with A&D MX50
moisture analyser. Crude protein (AOAC 988.05).,
fat (AOAC 963.15), and fibre (AOAC 978.10). The
carbohydrate content was determined by using
difference meaan. While, the ash was identified by
inserting the sample of 5 g into muffle furnace at
600°C until grayish colour obtained.

centrifugal tube and with 25 m cooking palm oil (Seri
Murni). Then, the lid was closed and vortex for about
5 minutes until the water and banana peel powder was
homogenised. Then the centrifuge tube was heated at
40℃ of water bath. After that, the mixture was
centrifuge for 25 minutes at 3000 rpm. The
supernatant was decanted carefully and the mass
leave in the tube was measured by using electronic
balance. Another test with similar method was
carried out by replacing the heating temperature from
40℃ into 60℃ and 80℃ . All analysis was done in
triplicate.
pH
4% mass of banana peel powder was weight by using
weighing balance. Then, the powder was poured into
the centrifuge tube and added with 15 ml of distilled
water. After that the mixture was vortex for 5 minutes
and let it stand for another 30 minutes (Savlak,
Türker, and Yes 2016). The acidity of the supernatant
was measured by using pH meter. The measurement
was done in triplicate.
Results and discussion
Proximate Analysis
Moisture content of banana peel flour is suitable for
long time storage as it is in range of standard
moisture content of flour.
Table 2: The proximate composition of moisture, crude
protein, fat and crude fibre (%w/w)

Proximate component

Saba peels

Moisture (%w/w)

9.18

Crude protein (%w/w)

4.4

Fat (%w/w)

4.8

Crude fibre (%w/w)

1.3

Water holding and oil holding capacity
a)Water holding
The WHC determination was referred and modified
from method applied by (Wachirasiri, Julakarangka,
and Wanlapa 2009). The 2g of banana peel powder
sample was weight on electronic balance. Then the
sample was put into the centrifugal tube with 25 m
distilled water. Then, the lid was closed and vortex
for about 5 minutes until the water and banana peel
powder was mix well. Then the centrifuge tube was
heated at 40℃ of water bath. After that, the mixture
was centrifuge for 25 minutes at 3000 rpm in room
temperature (25℃). The supernatant was decanted
carefully and the mass leave in the tube was measured
by using electronic balance. Another test with similar
method was carried out by replacing the heating
temperature from 40℃ into 60℃ and 80℃.

The amount of crude fibre have close similarity as the
finding by A et al., (2006) at 1.6±0.03 % at fresh state
of mature green and 2.51 ± 0.01 % of ripe Saba
banana peels. However, the crude fibre content in this
study was lower than the report from Dibanda
Romelle et al. (2016) that evaluate the crude fibre of
banana peel of Cavendish and obtain value in the
range of 11.81 ± 0.06 at 50 ℃ for 24 hours. B.A.,
Ugye, and Nyiaatagher (2009) also report the value
of Musa Sapentium banana’s fibre at 31.70 ± 0.25%.
It is important to note that the method of preparation
of dry banana peel do affect the crude fibre
deterioration
in banana peel (Wachirasiri,
Julakarangka, and Wanlapa 2009).

b)Oil holding
The 2g of banana peel powder sample was weight on
electronic balance. Then the sample was put into the

The amount of protein in banana peel as in Table 2
was much lower compared to the 11.5% quantity of
protein proposed by Salehifar, Ardebili, and Azizi
(2010) to produce bread with better sensory
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characteristics and storage time. Although the
quantity of protein in banana peel flour is low,
Toufeili et al. (1999) asserted that the same bread
quality produced is not necessarily due to the same
amount of protein. Therefore, the development of
banana peel powder in food products blend have
good potential as we are rich with resources and able
to reduce the dependency of wheat import. It also
have potential in non-gluten product development.
This is because the protein composition increases as
the maturity stage increases. This is in agreement
with (A et al. 2016) as the stage of ripeness increases,
the protein contents in banana peel of Saba also
increases. The effect of stage of fruit maturity on
protein composition in banana peels is also reported
by (Khawas and Deka 2016).
Contradictory, the amount of fat contents of Saba is
not detected at premature and mature stage of banana
as reported by A et al.(2016). The percentage of fat
in this study was detected because the moisture
content in sample was lower than their sample study.
Longer heating time also influenced the removal of
volatile fat from the sample.
The pH ranging from 6.16 to 6.46 in which was
acidic. The acidity of green banana peel powder
also can be supported by similar finding in Cavendish
banana varieties with 8% powder suspension in
water(Salih et al. 2017). Paliyath and P. Murr (2007)
confirmed earlier by stating that the young fruit tend
to be more acidic and it is reduced as the ripening
process occur.
pH standard of wheat flour is in range 6 to 6.8 that
put it as an acidic food (Pearson 2003). Since the
banana peel powder’s pH was in the same range as
standard flour, it have good potential as wheat
substitute of food products.
Conclusions
Utilization of banana peel powder on some food like
waffle cones will need extra care on the formulation
as it have small diameter. High water holding
capacity will cause the banana peel powder volume
to lower the tensile strength of wafer cone. The high
water holding capacity characteristics is suitable for
the food product that need to restore moisture such
bread, waffle, cake, biscuit and cookies. The low oil
holding capacity characteristic is also beneficial to
reduce the absorption of oil during frying. Lastly, 5%
and 10% substitution BPF are acceptable because of
the sweet and fresh odour of banana smells and
acceptable in physical analysis. While for 20%
substitution of BPF gave poor result in tensile
strength and the sensory analysis but there also can
be utiise for making dietary cookies.

References
A, Ogbonna Obiageli, A I Izundu, Ikeyi Adachukwu Pauline,
and Ohia Geraldine Ukamaka (2016).Proximate
Compositions of Fruits of Three Musa Species at Three

Stages of Development. IOSR Journal of Dental and
Medical Sciences 15(6): 107–17.
Alkarkhi, Abbas F.M., Saifullah Bin Ramli, Yeoh Shin Yong,
and Azhar Mat Easa. 2011. ‘Comparing
Physicochemical Properties of Banana Pulp and Peel
Flours Prepared from Green and Ripe Fruits’. Food
Chemistry
129(2):
312–18.
http://dx.doi.org/10.1016/j.foodchem.2011.04.060.
Berk, Zeki. 2013. ‘Physical Properties of Food Materials’.
Food Process Engineering and Technology: 1–27.
http://linkinghub.elsevier.com/retrieve/pii/B978012415
9235000010.
Brannan, Robert G. et al. 2014. ‘Influence of Ingredients That
Reduce Oil Absorption during Immersion Frying of
Battered and Breaded Foods’. European Journal of
Lipid Science and Technology 116(3): 240–54.
Carr, R.L. 1965. ‘Classifying Flow Properties of Solids’. In
Chemical Engineering Journal, , 69–72.
Castelo-branco, Vanessa Naciuk et al. 2017. ‘The Use of
Green Banana ( Musa Balbisiana ) Pulp and Peel Flour
as an Ingredient for Tagliatelle Pasta Uso Da Farinha de
Polpa e de Casca de Banana Verde ( Musa Balbisiana )
Como Ingrediente Para a Elaboração de Massa Tipo
Talharim’.
Castillo-Israel, K. A.T. et al. 2015. ‘Extraction and
Characterization of Pectin from Saba Banana [Musa
’Saba’(Musa Acuminata x Musa Balbisiana)] Peel
Wastes: A Preliminary Study’. International Food
Research Journal 22(1): 202–7.
Christina, Josephine, and Youngsoo Lee. 2016. ‘Modification
of Sodium Release Using Porous Corn Starch and
Lipoproteic Matrix’. Journal of Food Science 81(4):
E897–905.
Dibanda Romelle, Feumba et al. 2016. ‘Chemical Composition
of Some Selected Fruit Peels’. European Journal of
Food Science and Technology 4(4): 12–21.
www.eajournals.org.
Hausnerr, and H.H. 2003. 13 Friction Conditions in a Mass of
Metal Powder. Amsterdam: Elsevier Science.
Khawas, Prerna, and Sankar Chandra Deka. 2016.
‘Comparative Nutritional, Functional, Morphological,
and Diffractogram Study on Culinary Banana (Musa
ABB) Peel at Various Stages of Development’.
International Journal of Food Properties 19(12): 2832–
53. http://dx.doi.org/10.1080/10942912.2016.1141296.
Paliyath, Gopinadhan, and D. P. Murr. 2007. ‘Biochemistry of
Fruits’. In Food Biochemistry and Food Processing, ed.
Y. H. Hui. Blackwell Publishing, 1–769.
Ramli, Saifullah, Abbas F. M. Alkarkhi, Yeoh Shin Yong, and
Azhar Mat Easa. 2001. ‘Utilization of Green and Ripe
Banana Peel as a Functional Ingredient in Yellow
Noodle’. 0: 9–10.
Salehifar, Mania, Mehdi Seyedein Ardebili, and Mohammad
Hosein Azizi. 2010. ‘Effect of Wheat Flour Protein
Variations on Sensory Attributes, Texture and Staling
of Taftoon Bread’. Ciência e Tecnologia de Alimentos
30(3):
833–37.
http://www.scielo.br/scielo.php?script=sci_arttext&pid
=S010120612010000300041&lng=en&nrm=iso&tlng=en.
Savlak, Nazlı, Burcu Türker, and Nazlıcan Yes. 2016. ‘Effects
of Particle Size Distribution on Some Physical ,
Chemical and Functional Properties of Unripe Banana
Flour’. 213(October 2014): 180–86.

143

Toufeili, I. et al. 1999. ‘The Role of Gluten Proteins in the
Baking of Arabic Bread’. Journal of Cereal Science
30(3):
255–65.
https://www.sciencedirect.com/science/article/pii/S073
3521099902862 (May 19, 2018).

Wachirasiri, Phatcharaporn, Siripan Julakarangka, and Sorada
Wanlapa. 2009. ‘The Effects of Banana Peel
Preparations on the Properties of Banana Peel Dietary
Fibre Concentrate’. Songklanakarin Journal of Science
and Technology 31(6): 605–11.
Widjaya, Cecillia. 2010. ‘The Impact of Ingredient
Formulation and Processing Parameters on Colour and
Texture of Instant Noodles’. School of Applied Sciences
Science, Engineering and Technology Portfolio
PhD(July).

144

