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ABSTRACT 
 

Beans are  good protein sources for producing banana bars for emergency foods. According to the 
previous reports, the baking temperatures and times affect the quality of the banana bar. This study aims 
to evaluate the effect of bean flour types (soybean, mung, and winged bean) as well as the baking 
temperatures and times on the banana bars chemical characteristics, organoleptic, and microbiological 
quality. The above three bean flour types were used, and three baking methods were also compared. The 
baking processes were (1) 40 min at 120°C followed by 10 min at 100°C, (2) 40 min at 125°C and (3) 40 
min at 105°C followed by 10 min at 120°C. Additionally, the proximate, total energy, organoleptic, and total 
bacterial counts were evaluated. The results showed that all banana bars can be classified as high-energy 
foods based on protein, fat, carbohydrate, and total energy. The organoleptic properties using different 
baking methods were not significantly different, and the highest score was found in the banana bar added 
with mung bean flour. In addition, the total bacterial count all products did not exceed the standard. 
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ABSTRAK  

 
Banana bar adalah salah satu bentuk pangan darurat yang mengandung tepung kacang-kacangan. 

Kacang-kacangan merupakan sumber protein yang baik untuk produk banana bar. Selain itu, suhu dan 
waktu pemanggangan memengaruhi kualitas banana bar. Penelitian ini bertujuan untuk mengetahui 
pengaruh jenis tepung kacang-kacangan (kedelai, kacang hijau, dan kecipir) dan proses pemanggangan 
(suhu dan lama pemanggangan terhadap kualitas makro-nutrien, organoleptik, dan mikrobiologis banana 
bar. Tiga jenis tepung kacang yang digunakan dalam penelitian ini adalah tepung kedelai, kacang hijau, 
dan kecipir. Tiga metode pemanggangan yang dibandingkan antara lain: pemanggangan pertama pada 
suhu 120°C selama 40 menit dilanjutkan pemanggangan kedua suhu 100°C selama 10 menit; kedua 
adalah pemanggangan pada suhu 125°C selama 40 menit; ketiga adalah pemanggangan pertama pada 
suhu 105°C selama 40 menit dilanjutkan pada pemanggangan kedua pada suhu 120°C selama 10 menit. 
Kandungan proksimat, total energi, organoleptik, dan total bakteri pada produk dianalisis semua banana 
bar tergolong produk makanan berenergi tinggi berdasarkan kandungan protein, lemak, karbohidrat, dan 
total energi. Skor organoleptik menunjukkan bahwa seluruh banana bar yang dihasilkan dari metode yang 
berbeda memiliki nilai yang tidak berbeda signifikan.Tetapi skor organoleptik tertinggi adalah banana bar 
dengan penambahan tepung kacang hijau. Tidak terdapat perbedaan yang signifikan pada total bakteri.   

 

Kata kunci: banana bar, kacang-kacangan, pangan darurat 
 

INTRODUCTION1 

 
Indonesia is one of the countries with a high 

potential for natural disasters due to the demo-
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graphic, geological, and geographical conditions 
(Fahlevi et al., 2019). The general population fre-
quently face disasters such as earthquake, land-
slides, forest fires, floods, and volcano eruptions. In 
2018, Indonesia had several earthquakes and tsuna-
mis in Lombok, as well as mountain eruptions in 
2019 at Banten (Wekke et al., 2019; International 

https://creativecommons.org/licenses/by-sa/4.0/


J. Teknol. dan Industri Pangan Vol. 33(1): 52-59 Th. 2022  https://doi.org/10.6066/jtip.2022.33.1.52  

53 

Federation of Red Cross and Red Crescent 
Societies, 2019). These conditions make it difficult 
for the community to fulfill their daily needs, espe-
cially for food. 

Consequently, there is a need to provide more 
adequate ready-to-eat food, according to Hermayanti 
et al. (2016), emergency food product (EFP) is 
designed to fulfill daily energy needs in emergencies 
and for direct consumption. Emergency conditions 
include flood, avalanche, earthquake, starvation, 
fire, and war. EFP is designed to have 2,100 calo-
ries containing 35-45% fat, 10-15% protein, and 40-
50% carbohydrate (Institute of Medicine, 2002). 
Moreover, materials of emergency food must be 
from local ingredients to raise the potential of local 
products (Aini et al., 2018). 

One of the emergency food developed in 
Indonesia is food bar which is a dry product with low 
aw and long selflife. It has a bar shape that is easy, 
efficient to pack (Ekafitri and Isworo, 2014), and are 
considered ready-to-eat (Lucas et al., 2019). These 
foods attract consumers due to their versatility and 
high sensorial quality (dos Prazeres et al., 2017; 
Ramírez-jiménez et al., 2018). Several studies have 
reported high-protein diet bars made from grain 
added with some functional ingredient (Lucas et al., 
2019; Veggi et al., 2018). However, food bars can 
be prepared using local commodities such as bana-
nas which is an edible fruit that has become the fifth 
most important commodity globally with increased 
production in Indonesia (Anyasi et al., 2013). Musita 
(2012) explained that banana is a nutritious food, 
while Eriyana et al. (2017) added that each variety 
has a different nutrition value. Banana pulp is a rich 
source of essential phytonutrients, including pheno-
lics and vitamins such as B3, B6, B12, C, and E, as 
well as carotenoids, flavonoids, amines, and dietary 
fiber (DF) (Khoozani et al., 2019). The macro-
nutrients in 100 g banana are 75 g water, 1.2 g 
protein, 0.20 g fat, 23 g carbohydrate, and 0.6 other 
substances. 

The banana bar has been developed spe-
cifically in terms of forms and processing (Ekafitri et 
al., 2013). The formulation as emergency food must 
fulfill the 10-15% protein content requirement 
(Institute of Medicine, 2002). Meanwhile, beans are 
one of the food materials that are a good source of 
protein. Nutritionally, they are recognized as a good 
source of proteins, amounting to 2-3 times that of 
cereal grains (Siddiq et al., 2010). Soybean, as well 
as mung and winged beans, have a protein content 
of 37.58, 23.25, and 41.57% w/w respectively, ma-
king them a potential source in food bar develop-
ment (Ekafitri and Isworo, 2014). 

The production of food bars is almost the same 
as the process of making biscuits, the stability of 
temperature and baking time significantly affect the 
cooked food bar. According to Rahman et al. (2011), 

baking at temperatures of 100°C for 40 and 120°C 
for 20 min produced a hard texture, namely the 
surface of the product was dry, but the middle part 
was not well cooked. Therefore, the alternative treat-
ment of temperature and the best baking period is 
needed to produce better food bars for desired orga-
noleptic criteria. 

This study was carried out to examine the effect 
of beans flour in the form of soybean, mung bean, 
and winged bean, as well as baking methods com-
prising temperature and time on the quality of the 
banana bar. The products were compared based on 
the protein content, organoleptic, and bacterial total 
count.  

MATERIALS AND METHODS 
 
Materials 

The banana bar was formulated with the 
following ingredients: soybean flour, mung bean 
flour, winged bean, banana from nangka varieties, 
sweet potato flour, sugar, and kitchen salt (Kapal, 
Indonesia). All other chemical reagents used in the 
analysis were analytical grade. 

 
Banana bar preparation 

The ingredients used for making banana bars 
include soybean, mung, and winged bean flour, as 
well as purple sweet potato flour, banana cultivar 
Nangka, margarine, sugar, and salt according to 
Ekafitri and Isworo (2014) as shown in Table 1. The 
formulas of banana bars referred to the emergency 
food standards. The proximate contents of the raw 
materials were initially analyzed, then the data were 
used to determine the amount of material needed to 
make food bars. Additionally, the total energy of the 
product was calculated using the principle of mass 
balance with the microsoft excel program. The mass 
of each material that enters (input) must be equiva-
lent to the amount lost during the process. The basis 
for calculating product energy per day is 2100 kcal 
with a target in each product containing 10-15% 
protein, 35-45% fat, and 40-50% carbohydrates. 
Banana bars were made in several steps as shown 
in Figure 1.  

All ingredients were weighed and mixed for 20 
min with a mixer (Phillips, HARI-1538, Indonesia), 
then the cultivar Nangka puree was added to the 
mixture, together with the bean and purple sweet 
potato flour. The mixture was remixed until the 
dough was formed. Subsequently, it was flattened 
and cut into small pieces (10x3x1 cm) which were 
baked in an oven (Getra, RFL-36, Indonesia) at the 
specified temperature and period according to the 
treatment (Table 2).  
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Chemical, microbiological, and organoleptic 
analysis of banana bar  

The chemical analysis referred to the National 
Standardization Agency of Indonesia (BSN, 1992),

 

which includes proximate contents comprising mois-
ture, fat, protein, and ash; as well as the total ener-
gy. Meanwhile, the microbiological analyses perfor-
med were Total Plate Count and Yeast Mold Count 
(BSN, 1992). Carbohydrate content was calculated 
using the 'difference' method. The organoleptic 
assessment was performed by a 7-point hedonic 
scale in which the samples were given to 30 pane-
lists to be assessed in particular scores within the 
range of the favorite levels, comprising strongly 
dislike 1= dislike very much, 2= dislike, 3= dislike 
slightly, 4= neither like nor dislike, 5= like slightly, 6= 
like, 7= like very much. The parameters assessed 
were five quality criteria of color, aroma, taste, 
sweetness, and overall acceptability. 

 
Statistical analysis  

This study was performed in a triplicate of treat-
ment, with a completely randomized design (CRD) 
used to evaluate the effect of varying bean flour and 

baking process on the characteristics of banana bar 
products (Table 2). Variance analysis of each treat-
ment was carried out on a statistical package, 
SPSS. The significant difference among mean 
values was analyzed using the one-way analysis of 
variance (ANOVA) followed by Duncan's test at a 
significance level of (p<0.05). 

RESULTS AND DISCUSSION 
 
The proximate content of the banana bar 

As shown in Figure 1, the type of beans signifi-
cantly affected the water content of the products as 
demonstrated by p<0.05 (Table 3-5). Banana bar 
with soybean, mung, and winged bean flour was 
significantly different in the moisture content in the 
range of 3.48-8.57%. This difference is presumably 
caused by variations in the water content of the 
dough due to the different formulations used (Ekafitri 
and Isworo, 2014). The result is lower than the mois-
ture content of the banana bar reported by Megala 
and Hymavathi (2011). 

 
Table 1. Formulation of banana bar 

Ingredient (%w/w) Banana Bars Soybean 
Banana Bars  
Mung bean 

Banana Bars  
Winged bean 

Beans flour 27.50 41.63 25.13 
Nangka banana flour  11.00 10.38 11.25 
Purple sweet potato flour  0.75 0.75 0.75 
Puree Nangka Banana) 28.28 26.50 28.50 
Sugar  17.93 3.00 19.63 
Margarine  14.29 17.50 14.50 
Salt  0.25 0.25 0.25 

 
Table 2. Variation of type of bean flour and baking process of banana bar product 

Food Bars 

Combination Temperature and Baking 

120°C for 40 min followed 
by 100°C for 10 min (A) 

125°C for 40 min (B) 
105°C for 40 min followed by 

120°C for 10 min (C) 

Soybean (a) Aa Ba Ca 
Mung bean (b) Ab Bb Cb 
Winged bean (c) Ac Bc Cc 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 1. Banana bar with addition of soybean flour (A), mungbean flour (B), wingbean flour (C) 
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 The type of beans also significantly affected 
the ash content with p<0.05 in the range of 1.71-
3.50% (Table 3). The banana bar with soybean flour 
and mung beans were significantly different from 
those made using winged bean. This difference is 
probably caused by the varying ash content used 
and the amount of bean flour added. Soybean flour, 
mung, and winged bean have ash contents of 4.43; 
3.02; and 3.36% respectively (Ekafitri and Isworo, 
2014). These values are higher than the snack bar 
developed from spirulina which had values ranging 
from 1.24-2.00 (Lucas et al., 2019). 

The addition of bean flour to the banana bar did 
not significantly affect protein content (p>0.05), even 
with different protein levels. This is because, in the 
production of banana bars as emergency food, the 
formulation must be at equilibrium to get a protein-
calorie contribution of 10-15% per total energy 
needed or 2,100 kcal. The protein content ranged 
from 10.22-11.74% of the total calories and fulfills 
the requirements mentioned by the Institute of 
Medicine (2002). The banana bar had a protein 
content of 14.22-17.11% which is higher than the 

snack bar made from rice with 5.73-7.60% 
(Jauhariah and Ayustaningrum, 2013).  

The type of beans significantly affected the fat 
and carbohydrate content with p<0.05. Ekafitri and 
Isworo (2014) reported that the fat and carbohydrate 
content of soybean flour, mung, and winged bean 
respectively were 17.20 and 32.24%; 2.61 and 
62.11%; as well as 18.73 and 29.72%. The fat 
content in this study can only fulfill 36.87-45.45% of 
the total calories need. For the carbohydrate con-
tent, it fulfills 49.00-57.65% of calories, which suits 
the requirement of emergency food (Institute of 
Medicine, 2002). The value obtained namely 40.45-
54.69% was lower than the carbohydrate content of 
the banana bar reported by Megala and Hymavathi 
(2018) which amounted to 78.6-80.3%. However, it 
has a higher fat content of 22.35-31.88% than the 
spirulina snack bar (Lucas et al., 2019).  

The baking process at 120°C for 40 min 
followed by 100°C for 10 min (treatment A) pro-
duced a significantly different banana bar moisture 
content than those baked at 125°C for 40 min 
(treatment B) and 105°C for 40 min followed by 
120°C for 10 min (treatment C) with p<0.05.  

 
Table 3. The moisture and the ash content of a banana bar 

Banana Bar 
Moisture Content (% Wet Base) Ash (% Dry Base) 

A B C A B C 

Soybean 5.65±0.89
Bb

 6.44±0.80
Ab

 4.80±0.94
Ab

 3.11±0.08
Bb

 3.10±0.04
Ab

 3.26±0.02
Bb

 
Mungbean 5.01±1.1

Ba
 4.40±0.32

Aa
 3.48±0.59

Aa
 3.33±0.09

Bb
 3.16±0.28

Ab
 3.50±0.03

Bb
 

Winged bean 8.57±0.91
Bc

 5.35±0.58
Ac

 6.62±1.01
Ac

 2.75±0.04
Ba

 1.71±0.86
Aa

 2.33±0.09
Ba

 

Note: The capital letter was read horizontally, and the noncapital letter was read vertically. The different letters after 
number showed significant difference with P<0.05. (A) baking process at 120°C for 40 min followed by 100°C for 10 
min, (B) baking process at 125°C for 40 min, and (C) baking processed at 105°C for 40 min followed by 120°C for 10 
min 

 
Table 4. The protein and fat content of banana bar 

Banana 
Bar 

Protein (% Dry Base) Fat (% Dry Base) 

A B C A B C 

Soybean 17.11±0.47
Aa

 15.06±1.31
Aa

 15.57±0.71
Aa

 24.88±0.21
Aa

 24.32±0.18
Ba

 24.20±0.27
Ba

 
Mungbean 14.61±0.09

Aa
 15.16±0.35

Aa
 14.81±0.17

Aa
 22.35±0.33

Ab
 23.63±0.49

Bb
 23.85±0.07

Bb
 

Winged 
bean 

16.34±0.31
Aa

 13.99±0.46
Aa

 14.22±0.12
Aa

 31.88±0.78
Ac

 27.32±0.24
Bc

 27.26±0.26
Bc

 

Note: The capital letter was read horizontally, and the non capital letter was read vertically. The different letter after 
number shows significant difference with p<0.05. (A) baking process at 120

o
C for 40 min followed by 100ºC for 10 

min, (B) baking process at 125
o
C for 40 min, and (C) Baking process at 105

o
C for 40 min followed by 120

o
C for 10 

min 

 
Table 5. The carbohydrate content of banana bar 

Banana Bar 
Carbohydrate (% Dry Base) 

A B C 

Soybean 49.25±1.15
Ab

 51.07±1.85
Ab

 52.17±0.68
Ab

 
Mungbean 54.69±0.77

Ab
 53.65±0.36

Ab
 54.36±0.58

Ab
 

Winged bean 40.45±0.18
Aa

 51.63±1.42
Aa

 49.57±0.67
Aa

 

Note: The capital letter was read horizontally, and the noncapital letter was read vertically. The different letter after 
number shows significant difference with p<0.05. (A) baking process at 120°C for 40 min followed by 100°C for 10 
min, (B) baking process at 125°C for 40 min, and (C) Baking processed at 105°C for 40 min followed by 120°C for 10 
min 
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The moisture content ranged from 3.48 to 
8.57% and the difference was due to variations in 
the amount of water that evaporated during the 
baking process. Water will migrate from the center of 
the product to the surface and then evaporate 
quickly (Hazelton et al., 2003). The moisture content 
of the dough initially ranged from 11-30% but it 
decreased to 1-5% after baking. Banana bar 
moisture content in this study is still within the stan-
dard range according to BSN (2011), which is above 
5%. 

The baking process also has a significant effect 
on the ash content of banana bars with p<0.05%. 
The ash content in the product processed at 120°C 
for 40 min and then 100°C for 10 min was 
significantly different from those processed at 125°C 
for 40 min. However, no significant difference was 
found at 105°C for 40 min followed by 120°C for 10 
min. According to Hazelton et al. (2003), during the 
baking process, the changes often observed inclu-
ding dimensions, texture, loss of moisture content, 
color, and flavor, do not significantly influence the 
ash content which describes the product's mineral 
content. The difference in ash content was due to 
the instability of the micronutrients/minerals of the 
product. Akhtar et al. (2010) stated that the baking 
process led to the formation of insoluble forms of 
specific minerals which caused the content to 
disappear in the final products. 

The protein and carbohydrate content was not 
affected by the temperature and baking period with 
p>0.05. According to Al-Dmoor and El-Qudah 
(2016), during the baking process, the protein will be 
denatured and joined with starch followed by gelati-
nization to form the product's structure. It is sus-
pected that a number of the same proteins undergo 
denaturation during the baking process, contributing 
to the formation of the structure, as well as the color 
of the product. The carbohydrate and protein content 
were not significantly different. This is presumably 
caused by the amount of bean flour added according 
to the mass balance calculation to reach a contri-
bution of 40-50% and 10-15% of the total energy 
(2100 kcal). This data is according to emergency 
food standards for carbohydrates and protein, 
respectively (Institute of Medicine, 2002). 

Furthermore, the baking process significantly 
affected the fat levels as demonstrated by p<0.05%. 
The fat content produced at 120°C for 40 min 
followed by 100°C for 10 min was significantly 
different from those produced at 125°C for 40 mi-
nutes, as well as at 105°C for 40 min followed by 
120°C for 10 min. In banana bars, fat is sourced 
from the bean flour used and margarine. The fat 
content ranged from 22.35-31.88%, this is higher 
than that of biscuits added with mung bean flour 
which amounted to 17.94-19.15% (Setyaningsih et 
al., 2019).  

The total energy of the banana bar 
The total energy is the number of calories 

available from food and the complete protein, fat, 
and carbohydrate present in a product. The type of 
bean flour as well as the temperature and baking 
time affected the total calories of banana bars 
produced as shown in Figure 2. The total calorie in 
all treatments which ranged from 410.21-473.20 kcal 
is higher than that of snack bar from rice at 367.89-
383.06 kcal (Jauhariah and Ayustaningrum, 2013) 
and banana snack bar made by Megala and 
Hymavathi (2011), which amounted to 335.4-340 
kcal. Therefore, banana bars produced in this study 
were classified as high-energy foods (Yang et al., 
2018).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
Figure 2. Calorie of banana bar 

 
According to Table 4, the banana bar made 

with soybean and winged bean flour has the highest 
protein content and fulfills emergency food require-
ments. It was processed at 120°C for 40 min, and 
then 100°C for 10 min with protein contents of 17.11 
and 16.34%. These values are higher than those 
obtained by Ekafitri and Isworo (2014), namely 
13.08 and 13.16%. This product also had the 
highest fat value and is closest to the emergency 
food standards, hence, it was further subjected to 
organoleptic and microbiological tests. 

 
Organoleptic analysis of the product 

Table 6 shows the score of panelists accep-
tance for the banana bars, in the color parameters, 
the products made using winged beans had the best 
score of 5.17, which is in the like slightly category. 
The color namely bright brown was obtained from 
the Maillard reaction between reducing sugars with 
amino acids and caramelization during heating in the 
baking process (Pathare et al., 2013). Regarding 
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aroma, the products made with soybean flour, mung, 
and winged beans, had a score ranging from 4.26-
4.77 in the neither like nor dislike to like slightly 
category. This result showed that legume flour does 
not produce an unpleasant odor. According to Aziah 
et al. (2012), the unpleasant aroma of bean flour can 
be reduced by heating treatments such as baking. In 
the crispness parameter, the banana bar added with 
mung bean flour had the highest score of 5.10, 
which implies it is like slightly. This is because mung 
beans contain high starch which gives a good 
product texture. According to Dahiya et al. (2015), 
the starch content of mung beans was 47% with 
24% amylose. During the baking process, amylose 
is released and undergoes rapid retrogradation, then 
after cooling, it produces a porous structure which 
culminates in high crispiness (Nakamura et al., 
2010). Furthermore, food bars with soybean and 
winged bean flour had a better acceptance score of 
4.43 and 4.13 compared to those added with mung 
bean flour. Overall, the banana bar with soybean 
and winged bean flour is most preferred with a score 
of 4.47 and 4.10 respectively, but is not significantly 
different from those made using mung bean flour. 
According to Aziah et al. (2012), cookies with soy-
bean flour have a higher overall sensory acceptance 
than others made from wheat flour. 

 
Microbiological analysis of the product 

Microbiological analysis of the banana bars was 
conducted to determine the level of safety and 
suitability for consumption. The total plate count 
(TPC) and Total Mold Yeast were used (BSN, 1992), 
and the analysis results are shown in Table 7. The 
total plate count (TPC) of soybean banana bars was 
3x10

1
 CFU/g, mung bean 7x10

1
 CFU/g, and winged 

bean 3.3x10
3
 CFU/g. According to BSN (2011), the 

maximum number of TPC in biscuits is 1x10
6
 CFU/g. 

The total yeast mold count also showed similar 
results, based on Table 7, no mold or yeast grew in 
all food bars indicating that the products are safe 
from fungal microorganisms. Therefore, the three 
banana bars are safe for consumption because they 
have a microbial content that is within the specified 
limit. 

CONCLUSIONS 
 
Based on the results, all banana bars can be 

classified as high-energy foods, the highest orga-
noleptic score was found in the product added with 
mung bean flour. Furthermore, the organoleptic pro-
perties produced using different baking methods 
were not significantly different, and there was no 
significant difference in the total bacterial count.  
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