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Abstract

This study aims to determine the most preferred healthy cookies after the addition of fish meal which was given
different treatment. The research method uses a quasi-experimental research design (quasi-experimental) which is
anonequivalent control group design. This nonequivalent control group design study consisted of four intervention
groups and one control group. The intervention group was the group that was given additional treatment of 10%,
20%, 30%, and 40% fish meal. The control group was the group that was not given additional fish meal. The
results showed that there was an effect of adding fish meal on the manufacture of healthy cookies in terms of
organoleptic tests which included taste, color, aroma, and texture, had the effect of adding fish meal in terms of
color and aroma, while in terms of taste and texture there was no effect of adding fish flour. The level of consumer
acceptance of healthy cookies fish flour in terms of organoleptic tests includes consumer acceptance, with the
highest level of liking for healthy cookies X2 and healthy cookies X1, then in the liking level position there are
oatmeal cookies X0, while healthy cookies X3 and X4 get the position dislike level. The total nutritional value of
fiber content in fish meal cookies proves good results, it can be concluded that the more the proportion of fish
meal added to healthy cookies, the higher the nutritional value.
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1. Introduction

Fish is a source of food that contains high levels of protein, this makes fish a potential source of animal protein in
meeting the nutritional needs of the community. Processed fish products are no longer intact but can be processed
into various processed forms that will affect the level of public consumption of fish.

Food products are very diverse, but this must be followed by an increase in nutrition from the processed
product itself or better known as fortification, The joint Food and Agricultural Organization (FAO/WHO, 1971 in
Astute 2019) the term fortification most accurately describes the process by which nutrients Macro and micro
nutrients are added to the food consumed to increase the nutritional value of a product so that the nutritional value
of a product increases.

The Indonesian Bakery Entrepreneurs Association (APEBI) said that the data on the increase in the market
value of cakes and breads in Indonesia in 2012 reached 31 trillion, this number has increased 15% from the
previous year and there will be an increase from year to year, for example one snack product (snack food) which
is very popular among the people of Indonesia is pastries (cookies). So it is not surprising that Indonesian people
prefer cookies (cookies) to make snacks when relaxing and gathering with family (Wijayanti et al., 2015).

Cookies are one type of snack or snack that are popular with the public because of the variety of shapes and
flavors of cakes, depending on the additional ingredients used. While cookies are a type of cake made from soft
dough, high in fat content, made from a mixture of flours, vegetable or animal fats, eggs and developer ingredients.
Cookies are relatively crunchy when broken or bitten, dense textured and small in size (Kalisom, 2021). The
addition of fish meal is expected to increase the nutritional value of the protein cookies produced so that they are
not dominant in the high level of dominant carbohydrates and fats.

According to (Wijayanti et al., 2015) Cookies are one type of cake that uses a baking technique for the process
of maturation of the type of solid and liquids dough, cookies are usually identical with a small size, relatively
crunchy when broken and generally have a sweet taste. Cookies have a character with a crunchy texture, sweet
taste and contain lots of gluten.

Gluten is a form of protein that tends to be unfriendly to the human digestive system because protein (gluten)
that is not easily digested properly will result in an immune response and are at risk for various health problems
such as type 2 diabetes, obesity and heart disease.

Based on global study data, Indonesia is ranked 7th in the world with the number of people with diabetes
mellitus as a fairly large problem. In 2015 around 415 million people had diabetes and it is estimated that by 2040
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it will increase to 642 million people with diabetes mellitus. This is due to an increase in the number of people
with diabetes mellitus from year to year (Nur Fajri Suloi et al., 2020).

Pastries made from wheat flour are not all harmful to health as long as we can still enjoy them with the right
portion. Therefore, it is necessary to make an effort to change the diet, starting from reducing dependence on the
use of wheat flour as the main food ingredient by switching to one of the gluten-free flours, namely using rice bran
and oatmeal for a mixture of cookies. Rice bran is one of the results of the rest of the process of pounding or
milling rice. Indonesia itself bran is available in abundant quantities and since the first bran is only known by the
public as an animal feed ingredient, it's just that so far bran is seen as waste because the process of processing
grain into rice is less useful or of low quality and has low economic value. So that the abundant bran is necessary
for food diversification so that it is more useful and has a very high selling power, which is used as an additional
ingredient or mixture for food products (Trihaditia et al., 2015).

Cookies are one type of snack or snack that are popular with the public because of the variety of shapes and
flavors of cakes, depending on the additional ingredients used. While cookies are a type of cake made from soft
dough, high in fat content, made from a mixture of flours, vegetable or animal fats, eggs and developer ingredients.
Cookies are relatively crunchy when broken or bitten, dense textured and small in size (Kalisom, 2021). The
addition of fish meal is expected to increase the nutritional value of the protein cookies produced so that they are
not dominant in the high level of dominant carbohydrates and fats.

Healthy cookies with the addition of fish meal become an innovative healthy snack rich in fiber. The addition
of fish meal is expected to have a positive impact on obese people by replacing their snacks, which are usually fast
food or those containing excessive calories and sugar, replaced with healthy snacks, fish meal cookies that have
high fiber content.

2. Research Method

The research design used in this study is a quasi-experimental design (quasi-experimental) which is a
nonequivalent control group design. This nonequivalent control group design study consisted of four intervention
groups and one control group. The intervention group was the group that was given additional treatment of 10%,
20%, 30%, and 40% fish meal. The control group was the group that was not given additional fish meal.

The population taken from this research is the addition of fish meal in the manufacture of oatmeal cookies
which is used to see the effect of its addition. The sample was distributed to 30 panelists with details, 15 trained
panelists from PGRI Adi Buana University majoring in Catering and 15 untrained panelists from the general
public. Each panelist will be given 5 samples of oatmeal cookies, namely X0, X1, X2, X3, and X4 with a weight
of 5 grams of each cookie sample.

Data collection techniques include experimental methods, and organoleptic tests. Experimental methods with
the formulation of the percentage addition of fish meal in the manufacture of oatmeal cookies: (1) sample X0
without the addition of fish meal; (2) sample X1 with the addition of 20 grams of fish meal; (3) sample X2 with
the addition of 40 grams of fish meal (4) sample X3 with the addition of 60 grams of fish meal; (5) sample X4
with the addition of 80 grams of fish meal. Organoleptic tests include taste, aroma, texture, and color. Organoleptic
test serves as a measure of the level of consumer acceptance of a product. The instrument of this research consisted
of two types of panelists, namely trained panelists from 15 students of Unipa Surabaya culinary arts and untrained
panelists consisting of 15 general public. The data analysis technique used is single variance analysis (one way
ANOVA).

3. Result and Discussion

The level of preference and acceptance of the panelists towards a product can be assessed based on the organoleptic
characteristics (hedonic test). The organoleptic characteristics observed in healthy cookies made from fish meal
include taste, color, aroma, texture and level of preference

3.1 Flavor testing

The results of the calculation of the analysis of the single classification variance in terms of taste based on table
4.7 it is found that the value of Fcount is 0.394 and Ftable is 2.76. So that Fcount 0.394 Ftable 2.76 then Ho is
accepted and Ha is rejected. So it can be concluded that there is no effect of adding fish meal to the taste of the
five types of healthy cookies. So the hypothesis reads "There is no effect of adding fish meal to the taste of healthy
cookies" which has been proven in the analysis of the data above.

This is supported by sensory responses to nerve stimulation, such as sweet, bitter, sour to the sense of taste,
or heat, cold, pain to the sense of taste. The taste of healthy cookies is usually unstable, because it is influenced by
several factors such as when mixing or addition of material. According to Raditrini and Ratu Hani (2017), sugar
can give a sweet taste and brown color to cakes because of the caramelization effect. According to Christina Wisti
(2011), the other function of eggs in pastries is to add flavor, add nutrition and produce crispy and soft cakes.
According to Wulan Praptiningrum (2015), states that sugar is needed in making patisserie with the main function
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being as a sweetener and adding nutritional value to the product. The function of sugar in making butter cookies
is to give a sweet taste, give a brown color to the crust due to the caramelization process, extend shelf life, improve
texture and add calories.

3.2 Color testing

The calculation results from the analysis of the single classification variance in terms of color, based on table 4.8,
it is found that the value of Fcount is 3.586 and Ftable is 2.76. So that Fcount 3,586 Ftable 2,76 then Ho is rejected
and Ha is accepted. So it can be concluded that there is an effect of adding fish meal to the color of the five types
of healthy cookies. So that the hypothesis reads "There is an effect of adding fish meal to the color of healthy
cookies" which has been proven in the analysis of the data above.

This is supported, according to the Big Indonesian Dictionary, color is the impression that the eye gets from
the light reflected by the objects it hits. Color in cookies is usually unstable, because it is influenced by several
factors such as when mixing or adding ingredients and the process when baking. According to Wulan
Praptiningrum (2015), stated that the sugar caramelization process gives a good color to cookies. According to
Raditrini and Ratu Hani (2017), stating that sugar can give a sweet taste and brown color to cakes because of the
caramelization effect. In the baking process cookies should use the size of the fire. medium, to avoid scorching or
scorching, because sugar melts easily when exposed to hot temperatures. According to Maesye Manaffe Sondakh,
et al (1999) (in the journal of Christiana Wisti A.P. 2011's final project), stated the function of fat in pastries,
among others, adds color, adds deliciousness and adds nutrition.

3.3 Scent testing

The calculation results from the analysis of the single classification variance in terms of color, based on table 4.9,
it is found that the Fcount value is 5.896 and Ftable is 2.76. So that Fcount 5.896 Ftable 2.76 then Ho is rejected
and Ha is accepted. So it can be concluded that there is an effect of adding fish meal to the aroma of the five types
of oatmeal cookies. So the hypothesis reads "There is an effect of adding fish meal to the aroma of oatmeal cookies"
which has been proven in the analysis of the data above.

This is supported, according to the Big Indonesian Dictionary, aroma is a fragrant smell. The aroma of cookies
is influenced by the additional ingredients used, such as the use of vanilla paste and cinnamon powder which serves
to give the cookies a distinctive aroma. In addition to vanilla paste and cinnamon powder, margarine and butter
can also provide aroma when undergoing the roasting process so that the aroma smells typical of cookies.
According to Wulan Praptiningrum (2015), states that the function of margarine in the manufacture of butter
cookies is to give aroma. The use of butter and margarine can provide a distinctive aroma of cookies. According
to Tintin Rayner (2017), states that pastes and liquid essences are used to add or give aroma to cakes, cakes,
cookies. Usually in the form of a thick and watery liquid, sometimes also in the form of a powder.

3.4 Texture testing

The calculation results from the analysis of the single classification variance in terms of texture, based on table
4.10, it is found that the Fcount value is 0.218 and Ftable is 2.76. So that Fcount 0.218 Ftable 2.76 then Ho is
accepted and Ha is rejected. So it can be concluded that there is no effect of adding fish meal to the texture of the
five types of healthy cookies. So that the hypothesis reads "There is no effect of adding fish meal to the texture of
oatmeal cookies" which has been proven in the analysis of the data above.

This is supported, eggs are natural emulsifiers, emulsifiers are softening and softening ingredients in sponges
and pastries. In making healthy cookies, you only need egg yolks, so the resulting healthy cookies are crunchy and
melt when consumed. According to Wulan Praptiningrum (2015), sugar has the effect of softening gluten so that
the resulting cookies are crispier and wheat flour serves as a framework for forming the dough, retaining
ingredients such as water and fat, forming a crunchy texture. According to Christiana Wisti A.P. (2011), stated
that the other function of eggs in pastries is to add flavor, add nutrition and produce crispy and soft cakes. The
function of wheat flour is as a framework and can provide a dry, brittle and crunchy texture to pastries (Sri Boga,
2003: 16).

3.5 Fiber content
Based on the test results of the five samples of oatmeal cookies in the nutrition laboratory of the Faculty of Public
Health, Airlangga University, Surabaya, the results showed good results. Sample X0 without treatment contains a
fiber content of 3.07%. Sample X1 with 10% fish meal treatment contains fiber content of 12.85%. Sample X2
with 20% fish meal treatment contained 18.12% fiber content. Sample X3 with 30% fish meal treatment contained
0.47% fiber content. Sample X4 with 40% fish meal treatment contained 33.71% fiber content. So the hypothesis
that reads "There is an effect of adding fish meal to the nutritional value of healthy cookies fiber content" has been
proven in the analysis of the data above.

This is supported by Ahmad Nafi et al, stating that the research they have done shows that the more addition
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of fish meal will increase the fiber content in healthy cookies produced by the addition of fish meal consumed by
people who are on a diet. According to the United States of Agriculture (2018), 100 grams of fish meal contains
50.1 grams of fiber.

3.6 Consumer Acceptance Rate

The calculation results from the analysis of the single classification variant in terms of consumer acceptance based
on table 4.11 it is found that the value of Fcount is 21.641 and Ftable is 2.76. So that Fcount 21.641 Ftable 2.76
then Ho is rejected and Ha is accepted. So it can be concluded that there is an effect of adding fish meal to consumer
acceptance of the five types of healthy cookies. So that the hypothesis reads "There is an effect of adding fish meal
on consumer acceptance of oatmeal cookies" which has been proven in the analysis of the data above.

This is supported by Afika Iknar Wijaya Putri (2016), stating that based on the results of statistical tests,
panelists have a tendency to like the first treatment (10% oyster mushroom flour) of 56.67%. Similarly, the most
preferred oatmeal cookies are the second treatment (20% addition of fish meal) with an average value of 3.50
because the taste produced by these second treatment cookies has a sweet taste and does not taste fish meal, has a
yellow-brown color, has the distinctive aroma of cookies and no fishmeal aroma, and has a crunchy texture. The
higher the proportion of fish meal added, the less favorable the taste, because the resulting oatmeal cookies taste a
bit starchy when consumed.

4. Conclusion and Suggestion

The conclusion of this study is the effect of adding fish meal on the manufacture of healthy cookies in terms of
organoleptic tests which include taste, color, aroma, and texture, which has the effect of adding fish meal in terms
of color and aroma, while in terms of taste and texture there is no effect of adding fish meal. The level of consumer
acceptance of healthy cookies fish flour in terms of organoleptic tests includes consumer acceptance, with the
highest level of liking for healthy cookies X, and healthy cookies X, then in the liking level position there are
oatmeal cookies Xo, while healthy cookies X3 and X4 get the position dislike level. The total nutritional value of
fiber content contained in fish meal cookies proves good results, it can be concluded that the more the proportion
of fish meal added to healthy cookies, the higher the amount of fiber nutritional value.

Suggestions from this study are that this research can be useful for further research, to be able to develop fish
meal research for other types of cookies or cakes, this research can provide a solution for people with obesity and
diabetes mellitus, by consuming fish meal oatmeal cookies as a diet snack, the results This research can refer to
cookie products for the diet of obese people and business opportunities for the catering service industry and SMEs.
Diversification of post-harvest processing of fish can improve the economy of fish farmers and home industries,
and this research can be useful for fish meal farmers, because they have made good use of the results of their
cultivation.
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