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ABSTRACT

The use of mung bean flour in making snacks has been shown to increase the nutritional content
and functional properties of the product, especially protein, minerals and dietary fiber. This study
aims to determine the best formulation for making mustard sticks fortified with mung bean flour. The
study was carried out using the Completely Randomized Design (CRD) method with 3 (three)
treatments. Each treatment was repeated 3 (three) times. The treatment applied was the proportion
of the use of wheat flour and mung bean flour, i.e.: 3:1 (F1), 1:1 (F2). and 1:3 (F3). Each treatment
was compared with the control (FO). Observations were made on the organoleptic properties and
chemical composition including moisture content, protein content and ash content. The organoleptic
properties were analysed statistically using SPSS software. The chemical composition were
analysed descriptively to compare the chemical composition of the best formulation with the
formulation without the addition of mung bean flour (control). The results showed that the

™ Students;
*Corresponding author: E-mail: arhamrusli@polipangkep.ac.id;

Asian J. Food Res. Nutri., vol. 2, no. 4, pp. 274-279, 2023




Al Muthiah et al.; Asian J. Food Res. Nutri., vol. 2, no. 4, pp. 274-279, 2023; Article no.AJFRN.101452

fortification of mung bean flour in the manufacture of mustard sticks can be made with the
proportion between wheat flour and mung bean which is 3:1. This indicates that the use of mung
bean flour in the manufacture of sticks can reduce the use of wheat flour by 25%. In addition,
fortification of mung bean flour in the manufacture of mustard sticks can increase the nutritional
content of mustard sticks, especially protein and ash.

Keywords: Chemical composition; functional properties; fortification; organoleptic; snack.

1. INTRODUCTION

Mustard (Brassica juncea L) is a horticultural
commodity that has a short shelf life because it
has a high moisture content. Mustard greens are
a source of vitamins and minerals needed by the
body. Mustard greens contain vitamin C, the
phytochemicals lutein and zeaxanthin, and are a
source of flavonoids, especially quercetin.
Besides being processed into vegetable dishes,
mustard greens can be processed into various
types of food including snacks, crackers and
noodles [1,2,3].

Mustard stick is a shack that uses mustard
greens as an additional ingredient to form a
green color [4]. In addition to the formation of a
green color, the use of mustard greens in making
sticks can increase the mineral content, vitamins,
antioxidants and anticancer. Mustard greens are
a source of green pigment, minerals and
vitamins. The green color of mustard greens is
due to its high chlorophyll content. Chlorophyll
can act as a natural cleanser (promoting
detoxification), antioxidant and anticancer [5].

Increasing the nutritional value of mustard sticks
can be done by enriching the ingredients used in
their manufacture. One of the ingredients added
to the manufacture of mustard sticks is mung
bean flour. Mung bean flour has a high protein
content, so the addition of mung bean flour in the
formulation for making mustard sticks can
improve the functional properties of mustard
sticks. Mung bean flour has a protein content of
22.75% and fat 1.05% [6].

The use of mung bean flour in making snacks
has been carried out on snack bars and cookies.
The results of research using mung bean flour in
the manufacture of snack bars and cookies have
been shown to increase the nutritional content
and functional properties of products, especially
protein, minerals and dietary fiber [7,8]. This
study aims to determine the best formulation for
making mustard sticks fortified with mung bean
flour.

2. MATERIALS AND METHODS

2.1 Materials

The tools used in making the sticks are knives,
steamed pans, blenders, frying pans, scales,
measuring cups, and pasta machines. The tools
used in chemical testing are erlenmeyer,
desicator, porcelain cup, Kjeldahl flask,
distillation flask, oven, tanur, pipette, test tube,
mortar and stamper. Materials used in making
the mustard sticks are mustard paste. mung
bean flour, wheat flour, tapioca flour, butter,
eggs, seasoning and salt. The materials used in
chemical analysis are K,SO,, H,SO4 98%, NaOH
40%, H3BO3 1%, HCI 0.1 M.

2.2 Research Methods

The method used in this study is an experimental
method using a completely randomized design
(CRD) with three treatments. Each treatment was
repeated three times. The treatment applied was
the ratio of the use of wheat flour and mung bean
flour, namely: 3:1 (F1), 1:1 (F2), and 1:3 (F3).
Each treatment was compared with the control
(FO).

The basic formulation for
sticks refers to the procedure carried out
by the Research Institute for Agricultural
Technology [9] with modifications to the
use of wheat flour and mung bean flour.
namely; 46.3% wheat flour, 15.27% tapioca flour,
12.31% mustard paste, 12.31% butter, 12.31%
eggs, 0.74% flavoring and 0.74% salt.
Formulations for each treatment are presented in
Table 1.

making mustard

Observations were made on mustard sticks
including organoleptic tests, moisture content,
ash content, and protein content. Organoleptic
testing was carried out on the parameters of
texture, color, aroma and taste using a
scoresheet by 25 untrained panelists [10]. The
criteria for assessing organoleptic properties are
presented in Table 2.
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Table 1. Mustard stick formulation fortified with mung bean flour

Ingredients (%) Treatment
FO F1 F2 F3

Wheat flour 46.3 34.73 23.15 11.57
Mung bean flour 0 11.57 23.15 34.73
Tapioca flour 15.27 15.27 15.27 15.27
Mustard paste 12.31 12.31 12.31 12.31
Butter 12.31 12.31 12.31 12.31
Eggs 12.31 12.31 12.31 12.31
Flavoring 0.74 0.74 0.74 0.74
Salt 0,74 0,74 0,74 0,74

Table 2. Criteria for assessing the organoleptic properties of mustard sticks fortified with
mung bean flour

Score Assessment criteria
Texture Color Aroma Flavour
5 Very crunchy Greenish yellow Typical mung beans are very Very tasty
strong
4 Crunchy Yellow Typical mung beans are strong Tasty
3 Slightly crunchy  Slightly brown Typical medium mung beans Slightly tasty
2 Not crunchy Chocolate Typical mung beans less Not tasty
1 Not very crunchy Very chocolate  Typical mung beans are very Not very tasty

lacking

The chemical content tests included moisture
content analysis using the AOAC gravimetric
method, ash content analysis using the AOAC
gravimetric method, and protein content analysis
using the N-Total determination method using
the Kjeldahl AOAC method [11].

2.3 Data Analysis

Organoleptic test results data were tested
statistically using analysis of variance and
continued with Duncan's multiple distance
difference test for parameters that had a
significant effect. Statistical data analysis using
SPSS software. The results of the chemical
composition test were tested descriptively to
compare the chemical composition of the best
formulation with the formulation without the
addition of mung bean flour (control).

3. RESULTS AND DISCUSSION
3.1 Organoleptic Properties

Organoleptic properties are important
parameters in determining whether or not a food
product can be developed or produced
commercially. This is because the level of
consumer or market acceptance is highly
dependent on the organoleptic properties of the

product. true to color, aroma and taste. While the
texture parameters are not significantly affected
by the treatment applied. The average panelist
assessment of the organoleptic properties of
mustard sticks fortified with mung bean flour is
presented in Table 3.

The results showed that the addition of mung
bean flour in the manufacture of mustard sticks
did not affect the texture of the mustard sticks,
where the average panelist assessment was in
the range of 3.80 — 4.00, which means that the
mustard sticks texture was categorized as
crunchy. Texture is an important property in food
products [12]. The texture characteristic of
mustard sticks desired by consumers is crunchy
and not easily broken or crushed. The fracture
strength of a stick can be influenced by the
percentage of moisture content, binder material
and the characteristics of the raw materials used
[13]. The higher the moisture content, the lower
the fracture strength produced because the stick
texture will be softer or mushy. The texture of
mustard sticks is also influenced by the amylose
content of mung bean flour, where the higher the
proportion of addition of mung bean flour, the
less crunchy the mustard sticks are. The addition
of mung bean flour into the formulation can
increase the amylose content of the resulting
shack bars. The amylose content of mung bean
flour is 28.8%. The higher the amylose content,
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the stronger the bonds between molecules,
because amylose forms a hard texture [14].

The data in Table 3 showed that the higher the
comparison of the use of mung bean flour, the
panelist's assessment of color tends to decrease
where the color assessment is the same as the
control is a proportion of 3:1. The results of this
study indicate that the more proportion of mung
bean flour is used, the resulting mustard sticks
will be dark in color and tend to be disliked by
consumers, this is because the chlorophyll
pigment in mustard greens and mung beans
affects the color of the sticks.

The fortification of mung bean flour in the
manufacture of mustard sticks affects the aroma
of the mustard sticks produced, where the
addition of mung bean flour to the formulation of
mustard sticks will give the desired mung bean
aroma. The results showed that the addition of
mung bean flour formed a distinctive aroma of
mung bean on mustard sticks with a medium
category for all treatments. Aroma is one of the
determining variables on the organoleptic
properties of foodstuffs, because in general the
level of consumer preference for food products is
largely determined by aroma.

The results showed that the fortification of
mung bean flour in the manufacture of mustard
sticks had a significant effect on the flavour
of the mustard sticks produced. The data in
Table 3 showed that the higher the ratio of

the addition of mung bean flour to the
formulation for making mustard sticks, the
higher the tasty flavour of the mustard

sticks produced, this is because the addition

of mung bean flour will increase the specific
amino acid and fatty acids content of the mustard
sticks have an impact on tasty flavour formation.
Bristhi et al. [15] have reported that mung bean
protein isolate has a high content of Glutamic
and Aspartic amino acids, namely 203.28 mg/mg
of protein and 97.99 mg/mg of protein,
respectively. Where the two amino acids are
forming umami taste in food products. The
magnitude of umami taste is synergistically
enhanced when umami amino acids such as
acidic L-amino acids (e.g., Glu, aspartate) and
umami nucleotides such as 5'-
purinemononucleotides (e.g., 5'-inosinate, 5'-
guanylate) are mixed [16].

Based on the organoleptic properties of mustard
sticks fortified with mung bean flour as a whole,
the best formulation is the ratio of wheat flour
and mung bean flour 3:1 (F1). This is supported
by the results of organoleptic testing, where the
F1 treatment has the same texture and color as
the control treatment (FO), and has a better
aroma and taste value than the control. The
mustard sticks with the best formulation were
then tested for their chemical composition and
compared with the mustard sticks without the
addition of mung bean flour.

3.2 Chemical Composition

The chemical composition of food ingredients is
one of the considerations of consumers in
choosing food ingredients to meet nutritional
needs and benefits for body health. The results
of testing the chemical composition of mustard
sticks fortified with mung bean flour are
presented in Table 4.

Table 3. The results of the assessment of the organoleptic properties of mustard sticks
fortified with mung bean flour

Treatment Texture Color Aroma Flavour
Fo 4.00° 4.60° 2.10° 2.20°
F, 3.97% 4.60° 3.23° 3.51°
F, 3.93% 2.77° 3.10° 4.10°
Fs 3.80% 2.43% 3.27° 4.50°

The same superscript letters in the same column indicate that the treatment is not significantly different at the
95% confidence level

Table 4. Chemical composition of mustard sticks fortified with mung bean flour

Chemical Parameter

No mung bean flour (Control)

Fortified with mung bean flour (1:3)

Moisture (%) 3.47
Protein (%) 6.65
Ash(%) 2.11

3.82
7.11
3.51
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The results showed that the addition of mung
bean flour tended to increase the moisture,
protein, and ash content. The protein,
carbohydrate, fat, fibre and ash contents of
mungbean are 22.9%, 61.8%, 1.2%, 4.4% and
3.5%, respectively [17]. Unlike most other
legumes, consumption of mungbean results in
little flatulence because of the easy digestibility of
the protein and carbohydrate [18]. The water
content of mustard sticks with the best
formulation still meets the standard criteria for
the moisture content of snacks, where based on
SNI 01-2886-2015 it is stated that the good water
content in snacks is a maximum of 4% [19].

Fortification of mung bean flour in the
manufacture of mustard sticks is proven to
increase the protein content of the mustard
sticks. This is because mung bean flour has a
protein content of 23.25% [20] which is higher
than 8% wheat flour [21]. Protein content
(specific of amino acids) is the most important
nutrient that attracts consume mustard sticks.
Due to their high protein content and digestibility,
consumption of mung bean seeds in combination
with cereals has been recommended to
significantly increase the quality of protein intake
as part of a vegetarian diet [22].

Likewise, the ash content of mustard sticks
fortified with mung bean flour tends to increase.
This shows that the addition of mung bean flour
can increase the mineral content (macro
minerals) and dietary fiber in mustard sticks
which are beneficial for the health of the body. A
high level of dietary fiber in food can be
beneficial in providing large amounts of food to
relieve constipation and maintain the health of
the digestive tract [23].

4. CONCLUSION

Fortification of mung bean flour in the
manufacture of mustard sticks can be done with
a ratio between wheat flour and mung bean
which is 3:1. This shows that the use of mung
bean flour in making sticks can reduce the
use of wheat flour by 25%. In addition,
fortification of mung bean flour in the
manufacture of mustard sticks can increase the
nutritional content of mustard sticks, especially
protein and ash.
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