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Abstract---One of the factors in the incidence of stunting in children
under five years old is the lack of nutrition intake that help for growth
and development, such as protein and calcium. Mackerel is a food
that contains high protein and calcium. The use of mackerel fish flour
as a substitute material in making waffles is one of the efforts done to
increase the nutritional value of protein and calcium and reduce the
use of wheat flour. The disadvantage of fish flour products is the fishy
smell, so the researchers used Kelulut honey as an additional
ingredient in this study. This study is pure experimental using a
completely randomized design with one factor, namely the
substitution of mackerel fish flour with the addition of Kelulut honey.
There were 7 treatments in this study, namely the substitution of
mackerel fish flour with a percentage of 0%, 5%, 10%, 15%, 20%,
25%, to 30%. Meanwhile, the addition of Kelulut honey ranged from 1
to 6 tablespoons. The results of this study indicate that there is a
significant difference in the acceptability of waffle girlut aroma in each
treatment, but it is not significantly different in terms of the
acceptability of taste, texture and color. The organocleptic quality
characteristics of walffle girlut are described as having a sweet taste (P
30%), having a soft texture (P3 15%), having creamy color (PS5 25%)
and having a waffle aroma that is not fishy. The nutritional value of
waffle girlut per 25 grams is known based on analysis using the
Indonesian Food Composition Table, which is 347.5 kcal of energy,
13.8 grams of protein, 16.8 grams of fat and 345.3 mg of calcium.
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Introduction

The incidence of stunting that occurs in children under five years old before they
turn two years old has a serious impact, both in the short and long term.
Children who experience stunting when they are under two years old will have a
low cognitive level with implications for poor learning achievement and being
psychosocially bad. Condition of severe stunting in the first two years of life is
closely related to cognitive delays during childhood and has an impact on their
quality as human resources as adults.

The main factor that is directly related to the incidence of stunting is the non-
fulfillment of nutrition intake, especially protein and calcium, for a long period of
time. The level of protein and calcium consumption significantly affects the
nutritional status of children. Children under five years old whose protein
consumption is lacking for a long time will be stunted in their height growth even
though their energy consumption is sufficient. The height growth of children who
have a protein deficiency will be slower than those who have sufficient protein
consumption (Grantham-McGregor et al.,, 1996; Saran et al.,, 2002; Duranti &
Gius, 1997).

In addition to protein, calcium also plays an important role in the process of bone
growth. If the calcium consumption is lacking continuously over a long period of
time, it will result in the process of bone formation being not optimal. The
government through the Ministry of Health has made efforts to increase nutrition
intake for children, especially in their first 1000 days of life. This effort is realized
by providing additional food for pregnant women and children under five years old
in the form of biscuits.

This study provided an alternative choice in making additional food for children
under five years old by using animal foodstuffs that is rich in protein and calcium
with honey as additional ingredient. The animal foodstuffs used is Mackerel.
Mackerel, as a source of animal protein, contains Omega 3, Omega 6 and Omega
9. Omega 3 functions to help the development of the eyes, brain and nerves;
Omega 6 is beneficial for hormones; and Omega 9 serves to relieve symptoms of
joint inflammation and maintain cholesterol stability. The protein found in the
fish is easier to digest and has a complete amino acid content.

The use of mackerel fish flour in processed food in the form of waffle is an
alternative choice for the community to utilize local food. However, there is a
disadvantage, one of which is the fishy smell of the fish that still remains even
though it has been processed into flour. Proline is an important amino acid in fish
that plays a role in fishiness. The fishy smell of fish can be minimized, one of
which is by using honey. This is because honey contains a high water content. To
that end, the researchers tried to use honey from the type of Kelulut honey as an
additional ingredient for the waffle. Kelulut honey has a clearer color than usual
forest honey, has a watery texture and has a sweet and slightly sour taste. The
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dilution of honey indicates the high water content in the honey which causes the
fermentation process to occur easily and affects the acidity level in the honey
(Grantham-McGregor et al., 1991; Humphrey et al., 2019; Semba et al., 2016). In
addition, this study also sought to reduce the use of wheat flour in the
manufacture of waffle products by substituting mackerel fish flour with the
addition of Kelulut honey. The researchers refer to the product of this study as
Walffle Girlut.

Research Methods

This study is pure experimental using a Completely Randomized Design (CRD).
The variation of substitution of mackerel fish flour with the addition of Kelulut
honey was the independent variable, while the nutritional value, acceptability and
organoleptic quality were the dependent variables. The nutritional value of waffle
girlut products was analyzed using the Indonesian Food Composition Table (TKPI)
which can be accessed through www.panganku.org. Chemical nutritional value
analysis was not carried out due to the COVID-19 pandemic. As for the
acceptability and organoleptic quality analyses, the researchers used 25
untrained panelists. The results of the acceptability test were processed and
analyzed using the Kruskal Wallis test, while the results of the organoleptic
quality test were analyzed descriptively.

Table 1
Composition of Mackerel Fish Flour and Kelulut Honey Formulation

. Wheat Flour  Mackerel Fish  Kelulut Honey
Formulation

(%) Flour (%) (ml)
PO 100 0 0
P1 95 5 5.5
B2 90 10 11
P3 85 15 16.5
P4 80 20 22
BS 75 25 27.5
P6 70 30 33

The research procedure for making waffle girlut consisted of two stages, namely
the stages of making mackerel fish flour and stages of processing walffle girlut.
The method used in the making of mackerel fish flour is the drying method using
an oven at a temperature of 50°C for 4 hours. The fish were ground using a dry
blender and sieved using an 80-mesh sieve. In the processing of waffle girlut
stage, 125 g of wheat flour, 5 g of salt, 10 g of baking powder, 1 egg yolk, 250 ml
of liquid milk and 60 ml of oil and 5 g of vanilla were used. Meanwhile, the
composition of mackerel fish flour and the addition of kelulut honey was based on
the treatments as shown in Table 1.

Discussion

The yield in the making of mackerel fish flour was 8.73% from 131 g of mackerel
fish meat. Meanwhile, Kelulut honey used has the characteristics of a slightly
sour sweet taste, a distinctive honey aroma, watery texture, brownish yellow
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color. Waffle Girlut is a waffle product with the raw material of substitution of
mackerel fish flour with the addition of Kelulut honey (Yegge et al., 2021; Sahlan
et al., 2019; Semba et al.,, 2008; Moreira et al., 2021). In accordance with the
expectations of this study that this waffle product is an innovative product that
can be utilized in reducing stunting prevalence through increasing protein and
calcium nutrition intake. Mackerel fish flour contains 60-70% protein and is rich
in essential amino acids, especially lysine and methionine and contains 1.23%
calcium. 1 walffle girlut weighs about 24-25 grams. So if it is calculated based on
TKPI per 100 g of ingredients, the nutritional value of Waffle Girlut is known.

Table 2
Nutritional Value
Nutritional Value 100 g Waffles 25 g Walffles
Energy 1390.05 kcal 347.5 kcal
Protein 5543 ¢ 13.8¢g
Fat 67.58 g 16.8¢g
Calcium 1381.35 mg 345.3 mg

Figure 1. Waffle Girlut

The results of the analysis of the acceptability of taste, texture, color and aroma of
walffle girlut as well as its organoleptic quality are as follows:
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Figure 2. Walffle Girlut taste

The graph shown in Figure 2., provides information that the average waffle
product has a sweet taste. The more the addition of Kelulut honey, the sweeter
the taste. Kelulut honey contains reducing sugar. In addition, Kelulut honey also
has a special aroma, which is a mixture of sweet and slightly sour taste like
lemon produced by Trigona sp® bees. Based on the Kruskal Wallis test on the
acceptability of the waffle girlut taste, it is known that there is no significant
difference in all treatments with a significance of 0.270 (p-value > 0.05) (Rosida,
2011; Ridoni et al., 2020; Sartimbul et al., 2017; Akhmazillah et al., 2013).

The graph shown in Figure 3., provides information that the average waffle
product of the 6 treatments has a soft texture. Walffle texture is influenced by the
use of egg whites, oil and the level of fineness of flour during the flouring or
milling process, because the finer the flour used will produce a softer texture.
Besides, the mackerel fish flour produced in this study is also classified as
smooth and soft because it uses an 80-mesh sieve. Based on the statistical test
results on the acceptability of the walffle girlut texture, it is known that there is no
significant difference in all treatments with a significance of 0.646 (p-value > 0.05)
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Figure 3. Walffle Girlut texture
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Figure 4. Walffle Girlut color

The graph shown in Figure 4., provides information that the average walfifle
product color in each treatment is creamy, but the intensity of dark brown
increases with the increase in the percentage of mackerel fish flour used. The
formation of brown color comes from the reaction between reducing sugars and
amino acids which is known as the Maillard reaction. The high protein content in
mackerel fish flour and the presence of reducing sugars in Kelulut honey are the
causes of this reaction so that the walffles are creamy to brown in color.

The Maillard reaction will take place more quickly under acidic conditions, so the
addition of Kelulut honey strongly supports this reaction. However, based on the
Kruskal Wallis statistical test on the acceptability of the waffle girlut color, it is
found that there is no significant difference in all treatments with a significance of
0.461 (p-value > 0.05).
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The graph shown in Figure 4., provides information that the distinctive waffle
aroma decreases with the increase in the percentage of substituted mackerel fish
flour, but the amine aroma decreases due to the larger portion of the addition of
Kelulut honey. Based on the Kruskal Wallis statistical test on the acceptability of
the waffle girlut aroma, it is found that there is a significant difference in all
treatments with a significance of 0.012 (p-value < 0.05).
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Picture 5. Waffle Girlut aroma

The results of this study are in line with what was conveyed in previous studies
that, the fishy smell of fish can be minimized, one of which is by using honey.
This is because honey contains a high water content. Besides, proline, which is
an important amino acid found in fish, is alkaline and can carry out a breakdown
that produces a fishy aroma—can be minimized by acidic compounds, and one of
the ingredients containing acidic compounds is honey. The acidity contained in
honey is determined by the dissociation of hydrogen ions present in agueous
solutions and most also contain various minerals (including Ca, Na and K). Honey
that has more mineral content, has higher pH. Thus the more the addition of
Kelulut honey in the processing of waffle girlut substituted with mackerel fish
flour, the more it can help minimize the fishy smell of mackerel fish flour
(Oktarina & Sudiarti, 2013; Solihin et al., 2013; Aridiyah et al., 2015).

The processing of waffle girlut substituted with mackerel fish flour with the
addition of Kelulut honey, can be used as a nutritious snack for children because
childhood is a time when changes in growth and development occur very quickly
in terms of physical, motor and cognitive aspects of children. Nutritional status is
influenced by the level of protein and calcium nutrion intake, which can cause
stunting. The height growth of children who have a protein deficiency will be
slower than those who have sufficient protein consumption. In addition to
protein, calcium also plays an important role in the process of bone growth. If the
calcium consumption is lacking continuously over a long period of time, it will
result in the process of bone formation being not optimal. Therefore, the use of
mackerel fish flour as a substitute material in making waffle is one of the efforts
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done to increase the nutritional value of protein and calcium. Also, with the
addition of Kelulut honey in the processing of this waffle, it can help reduce the
fishy smell obtained from mackerel fish flour and provide a sweet taste. So, when
it is consumed by children, it can be accepted as a nutritious snack (Wahyudi &
Maharani, 2017; Karnia et al., 2020; Raysita, 2013; Mataram, 2017).

Conclusion

This study concludes that waffle girlut with high nutritional value can be an
alternative as additional food for children under five years old who experience
nutritional problems, especially stunting. There is no effect of substitution of
mackerel fish flour with the addition of Kelulut honey on the acceptability of the
walffle taste, texture and color, but it does affect the acceptability of the waffle
aroma. On average, the panelists stated that the Waffle Girlut taste is sweet,
creamy in color and has waffle aroma but not fishy. If you want to make this
product, you can use the formula in treatment P3 with the substitution of 15%
mackerel fish flour consisting of 18.7 grams of fish flour, 106.2 grams of wheat
flour, 3 tablespoons of Kelulut honey and 250 ml of liquid milk. Because chemical
analysis has not been carried out, it is recommended to do a chemical analysis of
nutrients (protein and calcium).
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