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ABSTRACT

Bar cookies are generally consumed as snacks. This product is considered as emergency 
food that is easy to consume, provides sufficient calories and adequate nutrients. This study 
evaluates the quality of bar cookies based on their sensory and chemical characteristics. 
The cookies made from mung bean flour and ripe plantain var. Raja. There were four 
ratios of  formulation i.e. 10 % mung bean flour with 90 % ripe plantain puree (P1), 20 
% mung bean flour with 80 ripe plantain puree (P2), 30% mung bean flour with 70 % 
ripe plantain puree (P3) and 40 % mung bean flour with 60 % ripe plantain puree (P4). 
The cookie bars were evaluated based on their sensory attributes by using preference test. 
Chemical characteristics were based on the proximate analysis (water, ash, protein, lipid 
and carbohydrate content). The preferred formula of the bar cookies was 20 % mung bean 
flour with 80 ripe plantain puree (P2). Sensory characteristics of the preferred bar cookies 
were 3.29 colour; 2.93 aroma; 3.39 flavour; 2.89 texture; and 3.29 overall with the scale 
dislike (1) to like (5). Chemical characteristics of preferred bar cookies (P2) were 36.53 
% water, 2.60 % db ash, 10.86 % db fat, 11.69 % db protein, 36.06 % db carbohydrate. 

The proximate composition for formulation 
of the bar cookies is significant.

Keywords: Bar cookies, emergency food, mung bean 

flour, plantain 



Nurhayati, Maryanto and Larasati Gandaningarum

1414 Pertanika J. Trop. Agric. Sc. 41 (3): 1413 - 1422 (2018)

INTRODUCTION

Bar cookies are a food product that is 
commonly made from soy flour with 
the addition of fruits and food additives, 
such as syrup, caramel and chocolate 
(Sarifudin, Ekafitri, Surahman, & Putri, 
2015). Marketable bar cookies are made 
from soy flour mixed dry fruits and generally 
consumed as snacks in the bars form 
(Setyaningtyas, 2008). The bar cookies do 
not require a high gluten flour (Marissa, 
2010). Nowadays, consumers are wiser and 
they aim for good quality food which is also 
affordable, nutritious and tasty (Adriani & 
Bambang, 2012). Ladamay and Yuwono 
(2013) found bar cookies can be made using 
mung bean flour which are high in nutrition 
and taste good. 

Mung beans (Phaseolusradiatus, L) are 
widely cultivated in Indonesia. Mung beans 
contain 62.5% carbohydrate (Kusharto, 
2006), 22.2% protein (Setyaningtyas, 2008) 
and 1.3% fat (Rukmana, 1997). Mung beans 
are used as composite flour or hunkue. 

Musa sp was classified into two groups: 
plantain and banana. Plantain belongs 
to a cooking banana subgroup (AAB, 
ABB, or BBB) while banana belongs to 
dessert banana subgroup. Plantains are 
longer, have a thicker skin, and contains 
more starch than bananas. Dessert banana 
cultivars in the world are AA or AAA, this 
last group includes almost all the cultivars 
for the export market (Aurore, Parfait, & 
Fahrasmane, 2009; Ploetz, Kepler, Daniells, 
& Nelson, 2007).

Banana and plantain are important 
staple foods in many developing countries, 
especially in Indonesia. Musa are rich in 
vitamin C, B6, minerals, and dietary fibre. 
They are also a rich energy source, with 
carbohydrates accounting for 22% and 32% 
of fruit weight for banana and plantain, 
respectively. People consume 28kg of 
banana and plantain per capita, or 155kg per 
year, or almost half kg per day (Robinson & 
Sauco, 2010). 

Unripe plantain contains a high 
proportion of indigestible compounds, 
such as resistant starch and non-starch 
polysaccharides (Nurhayati, Jenie, & 
Kusumaningrum, 2014), included in the 
dietary fibre content (Juarez-Garcia, Agama-
Acevedo, Sáyago-Ayerdi, Rodriguez-
Ambriz, & Bello-Perez, 2006). Ripe banana 
chips can stimulate probiotics in the colon 
resulting in short chain fatty acids especially 
butyric acid which as anti-colon cancer 
properties (Nurhayati & Rahmanto, 2017). 
This study evaluates the sensory and 
chemical characteristics of bar cookies made 
from mung bean flour and ripe plantain var. 
Raja as emergency food.

MATERIALS AND METHODS

Materials

Materials for making bar cookies were 
mung bean flour and plantain (cooking 
banana) var Raja with maturity level at 5 - 6. 
Complementary materials were eggs, sugar, 
salt, margarine, skim milk and flour. 
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Preparation of Bar Cookies

The mung beans were soaked for 7 hours 
and its water replaced every 3 hours. They 
were later dried in the sun and crushed and 
sieved using an 80-mesh sieve. Sarifudin et 
al.’s (2015) method was used to make the 
bar cookies.

There were four ratios of formulation: 
10 % mung bean flour with 90% ripe 
plantain puree (P1), 20% mung bean flour 
with 80 ripe plantain puree (P2), 30 % mung 
bean flour with 70% ripe plantain puree 
(P3) and 40% mung bean flour with 60% 
ripe plantain puree (P4). Complementary 
materials were eggs 10%, wheat 20%, 
sugar 10%, salt 0.25%, and margarine 10% 
and 5% skim milk. The first step is to mix 
eggs, margarine and sugar until the dough 
is consistent and creamy and after that flour, 
skim milk, salt and plantain puree are added 
to the dough. The dough is based on 100 g 
per treatment of flour and plantain.

Analysis of Bar Cookies Characteristic

The sensory characteristics of bar cookies 
were determined based on a preference 
test (Meilgaard, Civille, & Thomas, 1999). 
The chemical characteristics of bar cookies 
were water content (Association of Official 
Analytical Chemists International [AOAC], 
2005), ash (AOAC, 2005), and total 
protein and fat content was measured using 
Kjehdahl and soxhlet methods respectively 
(AOAC, 2005). Data was analysed using 
Effectiveness Index (De Garmo, Sullevan, 
& Canana, 1984) based on the proximate 
and sensory values.

Statistical Analysis

Results were expressed as the mean ± standard 
error of three separate determinations. The 
statistical significance of the generated data 
was further analysedd by employing one-
way analysis of variance (ANOVA) along 
with the least significant difference (LSD) 
test. The level of significance of the mean 
values was assigned at P < 0.05.

RESULTS AND DISCUSSION

Sensory Characteristic of Bar Cookies

The sensory characteristic of bar cookies 
formulation, such as colour, flavour, taste, 
texture and preference, were evaluated by 
28 panellists. 

Figure 1 shows the preferred bar cookies 
was based P2 formula. It had a yellow-
brownish colour. The high addition of ripe 
plantain causes the bar cookies to have 
darker shade. The cooking banana (plantain) 
contains phenolic compounds susceptible to 
enzymatic browning reactions (Sarifudin et 
al., 2015). Stripping and cutting up of the 
banana can accelerate the oxidation reaction, 
either by oxygen and polyphenol oxidase to 
produce a brown colour. The brown colour 
on the bar cookies can also be affected by 
the reaction of reducing sugars with primary 
amine group during the baking process 
to form a melanoidin compound (brown 
colour) in cookies.

Flavour is an important determinant 
of quality associated with the smell sense. 
Meilgaard et al. (1999) described flavour 
in the food industry as important because it 
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could influence consumer acceptance of the 
product. Flavour is caused by the volatile 
substances. 

The flavour values of bar cookies ranged 
between 2.89 and 3.11. The preferred flavour 
of bar cookies was the P4 formula (3.11) 
consisting of 40% mung bean flour and 60% 
plantain puree. The P1 formula resulted 
in the lowest flavour (2.89) consisting of 
10% mung bean flour and 90% plantain 
puree. Sidabutar, Rona and Ridwansyah 
(2013) explained that mung beans contained 
essential amino acids i.e. leucine, arginine, 
isoleucine, valine, lysine, methionine, 
phenylalanine, threonine, tryptophan and 
valine. The amino acids caused the Maillard 
reaction with the sugar component that was 
supported by the heating process. 

The taste value of bar cookies ranged 
from 2.82 to 3.43. The higher taste value 
was P1 formula (3.43), while the lowest 

taste value was P4 (2.82). Ferawati (2009) 
explained the banana var Raja had a 
distinctive sweet taste as a result of the 
starch degradation to reduce sugars during 
the ripening process of bananas. According 
to Soltani, Alimardani and Omid (2010), 
the sugar content in the unripe bananas 
was between 1-2% and 15-29% if the fruit 
is ripe.

Texture is an important determinant 
of bar cookies quality associated with the 
touch sense. Tan, Kanyarat and Azhar 
(2012) reported that the texture determined 
consumer acceptance of the product. The 
texture value of bar cookies ranged between 
2.36 and 3.43. The preferred texture of bar 
cookies was P1 formula (3.43) consisting 
of 10% mung bean flour and 90% plantain 
puree, while P4 formula (2.36) consisted of 
a 40% mung bean flour and 60% plantain 
puree. 

Figure 1. Sensory characteristics of bar cookies made from: 10% mung bean flour and 90% plantain puree 
(P1-- --), 20% mung bean flour and 80% plantain puree (P2-- --), 30% mung bean flour and 70% plantain 
puree (P3--▲--), 40% mung bean flour and 60% plantain puree (P4--×--).
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Adding plantain puree softens the 
texture and increases its moisture content. 
The texture of cookies bars is influenced 
by the starch content, especially amylose 
component of mung beans. Akubor (2003) 
explained that the amylose content of the 
mung bean flour results in firmer and harder 
texture of cookies. Therefore, increasing 
the proportion of green bean flour leads 
to increased hardness of the texture of bar 
cookies.

The preference value of bar cookies 
ranged from 2.61 to 3.29. The most 
preferred value was P2 formula (3.29) 
consisting of 20% mung bean flour and 80% 
plantain puree; P4 formula resulted in the 
lowest value of preference. Increasing the 
proportion of mung bean flour decreased 
the preference value of bar cookies. Ripe 
plantain puree improves texture of cookies to 
become softer and sweeter while increasing 
the proportion of mung bean flour hardens 
the texture.

Chemical Characteristics of Bar 
Cookies

Water Content of Bar Cookies. Water 
content of bar cookies (Figure 2) was 
40.97% for P1 db (10% mung bean flour and 
90% ripe plantain puree), 36.62% db to P2 
(20% mung bean flour and 80% ripe plantain 
puree), 34.18% db for P3 (30% mung bean 
flour and 70% ripe plantain puree) and 
26.52% db for P4 (40% mung bean flour 
and 60% ripe plantain puree). Statistical 
analysis showed the main materials (mung 
bean flour and ripe plantain puree) affected 
the moisture content of bar cookies. Higher 
proportion of plantain puree can increase the 
water content of bar cookie.

Nio (2012) reported the water content 
of ripe bananas was high, about 66.0% and 
which could affect texture of the dough. 
Akubor (2003) stated that the amylose 
content of mung beans was about 33%, 
higher than wheat (28%). Amylose was 
easier to absorb than amylopectin which 

Figure 2. Water content of bar cookies made from:10% mung bean flour and 90% plantain puree (P1), 20% 
mung bean flour and 80% plantain puree (P2), 30% mung bean flour and 70% plantain puree(P3), 40% mung 
bean flour and 60% plantain puree (P4).
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affects the evaporation of water during 
baking process. The egg addition on the 
dough also affects the water content of the 
snack bar. It causes the lecithin content of 
egg yolk to absorb water in the dough.

Ash Content of Bar Cookies.  The 
ash content is the amount of inorganic 
compounds remaining after the combustion 
process l in the form of ash, while the 
organic material is burned into water (H2O) 
and carbon dioxide (CO2). 

The ash content of bar cookies (Figure 
3) ranged from 2.38% -3.66% db; and 2.38% 
db for formula P1; 2.60% db for formula 
P2; 3,22% db for P3 formula; and 3.66% 
db for formula P4. The composition of 
the main materials (mung beans flour and 
ripe plantain puree) causes a significant 
difference in the ash content of the bar 
cookies. 

The ash content can be influenced by 
the mineral content in mung bean flour. 
The higher proportion of mung bean flour 
leads to higher level of ash content in the bar 
cookies. Ratnasari, Yunianta and Maligan 
(2015) reported that adding of mung bean 
flour into biscuits increased its ash content 
while Soebito (1988) found the ash content 
of mung beans was higher (3.7%) than ripe 
plantain (1.0%).

Fat Content of Bar Cookies. The fat 
content of bar cookies (Figure 4) was 
10.65% db for formula P1; 10.86% db for 
formula P2; 12.08% db for P3 formula; and 
12.56% db for formula P4. The fat content 
of bar cookies was significantly different as 
they were made from different composition 
of the main flour. Kusnandar (2010) reported 
that mung bean flour contained 3.9% of fat 
content while banana puree contains 1.2% 
fat content. 

Fat content can improve the texture 
of cookies. Eggs and margarine are rich 
in essential fatty acids and are the main 
ingredients in bread making to improve 
its physical properties and enhance the 
nutritional value of bread. Egg yolk contains 
high fat (31.9%).

Figure 3. Ash content of bar cookies made from:10% mung bean flour and 90% plantain puree (P1), 20% 
mung bean flour and 80% plantain puree(P2), 30% mung bean flour and 70% plantain puree(P3), 40% mung 
bean flour and 60% plantain puree (P4).
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Protein Content of Bar Cookies. The 
protein content of bar cookies (Figure 
5) ranged from 8.51% -20.64% db. The 
protein content of bar cookies was 8.51% 
db for formula P1; 1.69% db for formula 
P2; 14.15% db for P3 formula; and 20.64% 
db for formula P4. The composition of the 
main ingredients (mung beans flour and ripe 
plantain puree) affected the protein content 
of bar cookies. Increasing mung bean flour 
increased the protein content of bar cookies. 

Ladamay and Yuwono (2013) reported 
that the addition of mung bean flour could 
increase the protein content in barfood. 

The addition of mung bean flour into 
food bars aims to increase the protein 
in solid foods that cannot be substituted 
with tapioca flour. Setyaningtyas (2008) 
explained the protein content of mung beans 
was 22.2% and 1.2% for ripe plantains. 
The mung beans are rich in essential 
amino acids, among others, the amino acid 

Figure 4. Fat content of bar cookies made from: 10% mung bean flour and 90% plantain puree (P1), 20% 
mung bean flour and 80% plantain puree(P2), 30% mung bean flour and 70% plantain puree(P3), 40% mung 
bean flour and 60% plantain puree (P4).

Figure 5. Protein content of bar cookies made from:10% mung bean flour and 90% plantain puree (P1), 20% 
mung bean flour and 80% plantain puree(P2), 30% mung bean flour and 70% plantain puree(P3), 40% mung 
bean flour and 60% plantain puree (P4). 
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leucine, arginine, isoleucine, valine, lysine, 
methionine, phenylalanine, threonine, 
tryptophan and valine.

Carbohydrate content of Bar Cookies. 
Carbohydrate content of bar cookies (Figure 
6) ranged between 36.06% (db) and 38.11% 
(db). Carbohydrate content of bar cookies 
was 36.06% db for formula P1; 36.53% 

(db) for formula P2; 37.81% db for P3 
formula; and 38.11% db for formula P4. 
Increasing the proportion of mung bean 
flour increased the carbohydrate content 
of bar cookies. Lumiar (2010) reported 
the carbohydrate content of mung beans 
was 62.5%, composed of starch, sugar and 
fibre. Mung bean starch consists of 28.8% 
amylose and 71.2% amylopectin. 

Figure 6. Carbohydrate content of bar cookies made from: 10% mung bean flour and 90% plantain puree 
(P1), 20% mung bean flour and 80% plantain puree(P2), 30% mung bean flour and 70% plantain puree(P3), 
40% mung bean flour and 60% plantain puree (P4).

Effectiveness Value of Cookies Bars.  
The best treatment can be determined by 
assigning weight to some parameters that 
have been tested, such as water content, 
ash content, fat content, protein content, 
carbohydrate content, and sensory values. 
The effectiveness value of the bar cookies 
are shown in Table 1. It can be seen the 
best formulation of bar cookie is P2 made 

from 20% mung bean flour and 80% ripe 
plantain puree. The P4 formulation resulting 
in the bar cookies being bright in colour 
and having a good aroma, tastier and softer 
texture. The P2 bar cookies had a 40.97% 
of water content, ash content 2.60%, fat 
content 10.86%, protein content 11.69% and 
carbohydrate 36.53%.

Formulation Effectiveness Value
P1 (10% green bean flour, 90% ripe plantain puree)
P2 (20% green bean flour, 80% ripe plantain puree)
P3 (30% green bean flour, 70% ripe plantain puree)
P4 (40% green bean flour, 60% ripe plantain puree)

0.45
0.55
0.51
0.49

Table 1
The Effectiveness value of bar cookies formulation
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CONCLUSION

Sensory properties of preferred bar cookies 
include their colour, aroma, flavour and 
texture at 3.29; 2.93; 3.39; 2.89 respectively; 
and 3.29 on the scale range values really 
dislike (1) to like (5). Formulation of the 
bar cookies has a significant effect on their 
chemical characteristics. The preferred 
formulation of bar cookies was P2 made 
from main ingredient i.e. 20% mung bean 
flour and 80% ripe plantain puree. Chemical 
characteristics of preferred bar cookies (P2) 
were 40.62 % water, 2.60 % db ash, 10.86 
% db fat, 11.69 % db protein, 36.53 % db 
carbohydrate.
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