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ABSTRACT

Blue Swimming Crab (Portunus pelagicus) has a calcium content of 19.97% which can be
fortified in biscuit products. The purpose of this study was to understand the impact of using
crab shell flour in biscuits on panelist preferences. The study was conducted from July to
August 2024 at the Fisheries Product Processing Laboratory, Faculty of Fisheries and Marine
Sciences, Padjadjaran University. The method used in this study was experimental using
Friedman data analysis consisting of 4 treatments and 20 replications in the form of semi-
trained panelists on organoleptic parameters, namely appearance, aroma, taste, and texture and
chemical parameters, namely calcium content, water content, ash content, protein content, fat
content, and carbohydrate content. The results of the hedonic test proved that the addition of
5% crab shell flour was the most preferred treatment, with an average appearance value of 7.9;
aroma 8.2; taste 8.1; and texture 8.1. Based on chemical analysis of the most preferred
treatment, namely the addition of 5% crab shell flour produced a calcium content of 1.98%;
water content 2.11%; ash content 3.45%; protein content 12.35%; fat content 9.91%; and
carbohydrate content 72.18%.
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ABSTRAK
Rajungan (Portunus pelagicus) memiliki kandungan kalsium pada cangkang sebesar 19,97%
yang dapat di fortifikasi pada produk biskuit. Tujuan penelitian adalah memahami dampak
penggunaan tepung cangkang rajungan dalam biskuit terhadap preferensi panelis. Penelitian
dilakukan dari Juli sampai Agustus 2024 bertempat di Laboratorium Pengolahan Hasil
Perikanan Fakultas Perikanan dan llmu Kelautan Universitas Padjadjaran. Metode yang
digunakan di penelitian ini adalah eksperimental menggunakan analisis data Friedman yang
terdiri dari 4 perlakuan dan 20 ulangan berupa panelis semi terlatih terhadap parameter
organoleptik yaitu kenampakan, aroma, rasa, dan tekstur serta parameter kimia yaitu kadar
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kalsium, kadar air, kadar abu, kadar protein, kadar lemak, dan kadar karbohidrat. Hasil uji
hedonik membuktikan bahwa dengan tambahan tepung cangkang rajungan 5% merupakan
perlakuan yang paling disukai, memiliki rata-rata nilai kenampakan 7,9; aroma 8,2; rasa 8,1;
dan tekstur 8,1. Berdasarkan analisis kimia terhadap perlakuan yang paling disukai, yaitu
penambahan tepung cangkang rajungan 5% menghasilkan kadar kalsium 1,98%; kadar air
2,11%; kadar abu 3,45%; kadar protein 12,35%; kadar lemak 9,91%; dan kadar karohidrat
72,18%.

Kata Kunci: Biskuit, Tepung Cangkang Rajungan, Kalsium, Tingkat Kesukaan

INTRODUCTION

Crab (Portunus pelagicus) is a marine organism that lives in Indonesian waters. In 2018,
Indonesia successfully exported crab commodities worth USD 370.14 million, which is
equivalent to 10.50% of the total nominal exports of the national fisheries sector (Central
Statistics Agency, 2018). According to Anggraeni et al. (2023) crab production in Indonesia
can produce crab waste reaching around 25,187 kg per day, much of which is wasted. Crab
waste can cause environmental pollution if disposal does not go through a waste processing or
waste utilization process first.

One of the by-products of crab processing is shells. According to Multazam (2002), a
crab weighing between 100 g and 350 g has a shell weighing between 51 g and 177 g, or around
57% of its total body weight. Crab shells are one of the wastes from fisheries processing that
are rich in minerals, especially calcium reaching 19.97% and phosphorus reaching 1.81%
(Multazam, 2002). Calcium is an essential mineral needed by the human body in doses of more
than 100 mg per day. According to Ramayulis et al. (2018) stated that in general calcium
consumption in Indonesia is low, which is only 254 mg per day, even though the recommended
nutritional requirement standard is 500 to 800 mg per day. Lack of calcium intake in the human
body can cause metabolic disorders and osteoporosis (Rahmelia et al., 2015).

Biscuits are used as an alternative product fortified with the addition of crab shell flour
because they are liked by various age groups, from infants to the elderly, with biscuit
formulations designed according to their respective needs (Paramitha, 2022). According to
Riskiani et al. (2014) biscuits are popular with all groups because they are practical and easy
to obtain. This product is widely found both in the market and in places that sell snacks. This
food has a low water content, so it can last a long time when stored (Astuti et al., 2023).

Based on the explanation above, it is very important to conduct research on the addition
of different crab shell flour to biscuits on the level of panelist preference. The addition of crab
shell flour to biscuits can cause changes in organoleptic characteristics in terms of appearance,
aroma, taste, and texture as well as chemical parameters in terms of calcium content, water
content, ash content, fat content, protein content and carbohydrate content. This study can
identify the effect of the addition of optimal crab shell flour to create biscuits with the quality
desired by panelists and can meet the community's calcium nutritional adequacy.

METHODS

The research was conducted from July to August 2024 at the Fisheries Product
Processing Laboratory, Faculty of Fisheries and Marine Sciences, Padjadjaran University to
make crab shell flour, make biscuits with added crab shell flour and hedonic tests on biscuits.
Analysis of water content, calcium content, fat content, ash content, and protein content using
testing services at the Food Technology Laboratory, Faculty of Engineering, Pasundan
University. Carbohydrate content was tested using the by difference method. Some of the tools
used for this study include a 100 mesh sieve, blender, knife, gas stove, pan, oven, baking sheet,
cutting board, digital scale, analytical scale, mixer, rolling pin, mold, and spatula. The materials
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used for this study were crab shells, margarine, egg yolks, granulated sugar, powdered milk,
vanilla, baking powder, and wheat flour.

This study used an experimental method with four types of treatments, as many as 20
semi-trained panelists were used as replications to evaluate the level of preference for biscuits.
The 4 treatments are:

Treatment A: Addition of 0% crab shell flour
Treatment B: Addition of 2.5% crab shell flour
Treatment C: Addition of 5% crab shell flour
Treatment D: Addition of 7.5% crab shell flour

Stages of making crab shell flour according to Prayoga et al. (2015) which was modified
as follows:

1. The crab shells were washed clean with running water and cut using a knife into 1 cm - 2
cm sizes

2. The crab shells were boiled at a temperature of 100°C for 1 hour

3. The crab shells were rinsed thoroughly using running water from the remaining meat on the
shells as many as 2 washes

4. The crab shells were dried in an oven at a temperature of 100°C for 2 hours until dry

5. After drying, the crab shells were crushed using a blender

6. The resulting flour was then sieved using a 100 mesh sieve to obtain fine and even crab shell
flour.

The process of making these biscuits uses the formulation of Afriani et al. (2016) which
has been modified as shown in Table 1. The procedure for making biscuits with crab shell flour
is guided by the research of Hapsoro et al. (2017) which is modified, namely:

1. Egg yolks, sugar and margarine are stirred using a mixer for 15 minutes until fluffy

2. Wheat flour, vanilla, baking powder, and milk powder are added to the dough, stirred using
a spatula until homogeneous

3. Crab shell flour is mixed into the biscuit dough in accordance with the specified treatment

4. The dough is flattened using a rolling pin and the mold is placed on top of the dough and
pressed using hands

5. The dough is baked in an oven at 100°C for 18 minutes

6. The biscuits are served on a serving plate.

Table 1. Crab Shell Flour Biscuit Formulation
Crab Shell Flour Biscuit Formulation

Material Name

A (0%) B (2.5%) C (5%) D (7.5%)
Crab Shell Flour (g) 0 4.25 8.5 12.75
Wheat Flour (g) 85 85 85 85
Margarine (g) 45 45 45 45
Sugar (g) 25 25 25 25
Egg Yolk () 18 18 18 18
Milk (g) 25 25 25 25
Baking Powder (g) 1 1 1 1
Vanilla (g) 1 1 1 1
Total (g) 200 204.25 208.5 212.75

Source: Afriani et al. (2016) modified

The parameters analyzed in this study include organoleptic parameters of biscuits, such
as appearance, aroma, taste, and texture, as well as chemical parameters including calcium,
water, ash, protein, fat, and carbohydrate levels. Data obtained from observations of the level
of organoleptic preference of biscuits were analyzed using the Friedman Test. If the calculated

e-ISSN : , p-ISSN : 2080


https://issn.lipi.go.id/terbit/detail/1525490649
https://issn.lipi.go.id/terbit/detail/1349235820

Fisheries Journal, 14(4), 2078-2090. http://doi.org/10.29303/jp.v14i4.1243

Azizia et al. (2024)
______________________________________________________________________________________________________________________________|
XZc value is < XZc table, then Ho is accepted and Hs is rejected. Meanwhile, if the calculated
X2c value is > X2c table, then Hi is accepted and HO is rejected. If Hi is accepted, then the
treatment shows a significant difference, and then a multiple comparison test is carried out to
determine the difference between treatments. Decision making regarding the treatment of
adding crab shell flour to the most preferred biscuits is carried out using the Bayes method.

RESULT
Appearance
Appearance is crucial in the level of consumer acceptance of a product. Appearance
includes the color, shape, and size of a product (Tarwendah, 2017). The average results of the
appearance of crab shell flour biscuits are in Table 2.

Table 2. Average Hedonic Test of Biscuit Appearance Based on Different Concentrations of
Crab Shell Flour

Treatment Median Average
0% 7 7.7
2.5% 7 6.9
5% 8 7.92
7.5% 7 6.5

Description: values followed by the same letter horizontally indicate no significant difference in the Multiple
Comparison Test.

Aroma

Aroma affects the extent to which a food is considered delicious so that it can be accepted
or rejected by the panelists. Aroma plays an important role in food production because it can
increase interest in the product (Antara & Wartini, 2014). The average results of the aroma
assessment of biscuits using crab shell flour can be seen in Table 3.

Table 3. Average Hedonic Test of Biscuit Aroma Based on Different Concentrations of Crab
Shell Flour

Treatment Median Average
0% 7 7.4?
2.5% 7 72
5% 9 8.2
7.5% 7 6.1°

Description: values followed by the same letter horizontally indicate no significant difference in the Multiple
Comparison Test.

Taste

Taste is one of the key elements in determining the level of panelists' preference for a
product. Although other parameters such as appearance, aroma, and texture of a product are
good, if consumers do not like the taste, the product can be rejected (Soekarto, 2012). Taste is
related to one of the five senses of taste, namely the tongue. The average results of the taste of
crab shell flour biscuits are shown in Table 4.

Table 4. Average Hedonic Test of Biscuit Taste Based on Different Concentrations of Crab
Shell Flour

Treatment Median Average
0% 7 7.3°
2.5% 7 6.3
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Treatment Median Average
5% 9 8.1°
7.5% 3 52

Description: values followed by the same letter horizontally indicate no significant difference in the Multiple
Comparison Test.

Texture

Texture is a characteristic of a product resulting from a combination of various materials,
including size, shape, quantity, and elements that form the material (Tarwendah, 2017). Texture
assessment comes from touch and feel on the surface of the product, and generally uses the
sense of touch (fingertips) and taste (tongue). The average results of the texture of crab shell
flour biscuits are in Table 5.

Table 5. Average Hedonic Test of Biscuit Texture Based on Different Concentrations of Crab
Shell Flour

Treatment Median Average
0% 7 6.5°
2.5% 7 7.2
5% 9 8.1°
7.5% 7 6.3

Description: values followed by the same letter horizontally indicate no significant difference in the Multiple
Comparison Test.

Decision Making with Bayes Method

Determination of the relative weight value and criteria for appearance, aroma, taste, and
texture of crab shell flour biscuits was carried out through pairwise comparison. The results of
the calculation of the weight of the biscuit product criteria for appearance, aroma, taste, and
texture can be seen in Table 6.

Table 6. Biscuit Criteria Weight VValues Based on Different Concentrations of Crab Shell Flour

Criteria Criteria Weight
Appearance 0.13
Aroma 0.10
Taste 0.48
Texture 0.28

Table 7. Decision Matrix for the Assessment of Biscuits with Crab Shell Flour Concentration
Using the Bayes Method

Treatment Criteria Alternative  Priority
Appearance Aroma Taste Texture Values Values
A 7 7 7 7 7.00 20.54
B 7 7 7 7 7.00 20.54
C 8 9 9 9 8.87 26.02
D 7 7 3 7 5.06 14.85
Criteria
Weight 0.13 0.10 0.48 0.28 0.34 1.00
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Chemical Composition of Crab Shell Flour Biscuits

The chemical composition in this study was obtained from control biscuits and biscuits
that were most preferred by panelists, which included analysis of water, ash, fat, protein,
carbohydrate, and calcium content in all treatments. The results of chemical analysis of control
biscuits and the most preferred biscuits compared to biscuit standards based on SNI 2973-2011
and SNI 2973-1992 are presented in Table 8.

Table 8. Results of Chemical Composition of Crab Shell Flour Biscuits

Test Parameters . Test Results
No Unit 0o 250 5%  7.5% SNI

1 Calcium Content % 1.1 1.85 1.98 2.11

2 Water Content % 2.20 2.11 Max 5%*

3 Ash Content % 0.61 3.45 Max 1.5%**

4 Fat Content % 8.01 9.91 Min 9.5%**

5 Protein Content % 6.02 12.35 Min 5%*

6 Carbohydrate Content %  83.16 72.18 Min 70%**
Description:

*SNI 2973-2011
**SNI 2973-1992

DISCUSSION
Appearance

Based on Friedman's analysis, treatment C produced the highest average calculation
value of biscuit appearance, namely with the addition of 5% crab shell flour, which was 7.9.
While the lowest average calculation value was recorded in treatment D with the addition of
7.5% crab shell flour, which was 6.5. The median value of the appearance of crab shell flour
biscuits ranged from 7 to 8, which indicated that the appearance of the biscuits was liked and
well received by the panelists. The highest level of preference was obtained by treatment C
with the addition of 5% crab shell flour.

The appearance of crab shell flour biscuits in each treatment did not show a significant
difference because the biscuits had a similar color, namely brownish yellow. The brownish
yellow color occurs due to the Maillard reaction, which is a reaction between reducing sugars,
for example glucose and fructose with amino acids that occurs at high temperatures (Granda et
al., 2005). Based on Nelwida et al. (2019), color changes in food products are caused by the
heating process where there is a color change reaction without involving enzymes such as the
caramel formation process and the Maillard reaction. The appearance of biscuits treated with
A, B, C, and D can be seen in Figure 1.

Figure 1. Biscuits with Different Addition of Crab Shell Flour
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Aroma

Based on Friedman's analysis, the median value of biscuit aroma is in the range of 6.1 to
8.2. Treatment C with the addition of 5% crab shell flour produces the highest average aroma
value of 8.2, while treatment D has the lowest average aroma value of 6.1. The median value
of the aroma of crab shell flour biscuits is in the range of 7 to 9, which indicates that the aroma
of the biscuits is liked, even very much liked, and well accepted by the panelists. The highest
level of aroma preference was recorded in treatment C with the inclusion of a mixture of crab
shell flour of 5%.

Treatment C is the treatment most preferred by panelists because it has a distinctive crab
aroma that is not too sharp and still has a savory aroma typical of biscuits. According to
Beybidanin et al. (2016), in crab shell flour cheese sticks, panelists prefer a crab aroma that is
not too strong, because the cheese stick product already emits a savory aroma from other
compositions. Meanwhile, the distinctive aroma of fragrant cookies appears due to the
influence of ingredients such as sugar, egg yolks, powdered milk and margarine
(Prihatiningrum, 2012).

Increasing the concentration of added crab shell flour in biscuits will affect the aroma of
the biscuits so that the higher the concentration of added crab shell flour in biscuits, the
distinctive aroma of crab in biscuits will increase. The distinctive aroma of crab is caused by
crab shell flour and mixing of ingredients that go through a heating process. According to
Pramudya et al. (2022), heating can cause chemical changes in volatile compounds and other
components in the ingredients, such as evaporation, which produces a distinctive aroma from
the ingredients. Ingredients such as powdered milk, egg yolks, vanilla, margarine, and sugar
have a very large influence on the aroma of biscuits formed due to the Maillard reaction.
Meiyani et al. (2014) stated that the aroma comes from volatile components produced through
fat oxidation and Maillard reactions during the processing process which produces a distinctive
fragrant aroma.

Taste

The average value of biscuit taste based on Friedman's analysis is between 5-8.1.
Treatment C with the addition of 5% crab shell flour produced the highest average taste value
of 8.1, while treatment D recorded the lowest average taste value of 5 with the inclusion of
7.5% crab shell flour. The median taste value of crab shell flour biscuits was 3 to 9, meaning
that the taste of crab shell flour biscuits was in the category of disliked to very liked. Treatment
D was the treatment that was rejected by the panelists because it had a median value of 3 while
the highest was obtained by treatment C.

Treatment C was the highest treatment that was favored by the panelists because it had a
distinctive crab taste that was not too sharp and still had the typical savory taste of biscuits.
Increasing the concentration of crab shell flour addition to biscuits will affect the taste of the
biscuits so that the higher the concentration of crab shell flour addition to biscuits, the
distinctive crab taste of the biscuits will increase. According to Pujianto et al. (2018), increasing
the amount of crab shell flour substitution can increase the distinctive crab taste of the product.
Yanuar (2009) stated that amino acids such as taurine, glycine, arginine and proline play a role
in creating the distinctive taste of crab.

Texture

The average value of biscuit texture based on Friedman analysis is between 6.3-8.1.
Treatment C with the addition of 5% crab shell flour obtained the highest average texture value
of 8.1, while treatment D recorded the lowest average texture value of 6.3. The median value
of the texture of crab shell flour biscuits is 7 to 9, meaning that the texture of crab shell flour
biscuits is included in the category of liked to very liked and can be accepted by the panelists.
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The highest level of biscuit texture preference was obtained from treatment C with the addition
of 5% crab shell flour.

The top treatment favored by the panelists was treatment C which had a crunchy texture.
According to Beybidanin et al. (2016), cheese sticks accompanied by the addition of 5% crab
shell flour have the right texture, namely softer and crunchier. Along with the increasing
amount of crab shell flour added, the texture of the biscuits tends to be easily broken and harder.
Research by Hapsoro et al. (2017) also said that the more the amount of crab shell flour, the
harder the texture formed. Pujianto et al. (2018) explained that crab shell flour has a coarse
texture so that the higher the substitution, the harder the texture formed. In addition, the lime
content in crab shell flour can cause the texture of cookies to become harder and less crispy.

Decision Making with the Bayes Method

Based on the results of the assessment of various aspects, it is known that taste has the
highest value of 0.48 so that it is the most important factor in the final assessment of the
panelists on crab shell flour biscuit products. The second factor considered important by the
panelists is texture with a weight of 0.28. Furthermore, the appearance criteria received a
weight of 0.13, while aroma was the factor with the lowest weight, namely 0.10.

Taste parameters play an important role in determining the acceptance of the product by
the panelists. Although the aspects of appearance, aroma, and texture are considered good, the
product will still be rejected if it tastes bad or is not liked (Abdullah et al., 2021). The taste of
biscuits is a crucial aspect because it is the main element in the sensory experience when
consuming food. The second factor is texture, where the consistency of the ingredients can
affect the resulting taste. According to Beybidanin et al. (2016), panelists prefer the right
texture of cookies, softer and crispier. The third factor is appearance, which although it does
not absolutely determine the level of panelist preference, still influences product acceptance.
Finally, the aroma factor also plays an important role. According to Soekarto & Hubeis (2000),
the enjoyment of food is influenced by aroma, which can provide a special attraction in forming
the perception of the enjoyment of a food product.

Based on the calculation results using the Bayes method, treatment C is the highest
preferred treatment because it has the highest alternative value and priority value, which are
8.87 and 26.02 respectively. Meanwhile, treatment D is in last place with the lowest alternative
value and priority value, which are 5.06 and 14.85.

Calcium Content

The results of chemical tests indicate that treatment D has the highest calcium content of
2.11% with the addition of 7.5% crab shell flour, while the lowest calcium content is treatment
A, which is 1.1 with 0% additional crab shell flour. The increase in the amount of crab shell
flour content is directly proportional to the increase in calcium levels in biscuit products. The
high calcium content is due to the calcium content in the crab shell flour itself, which reaches
19.97% (Multazam, 2002). According to Deswita & Fitriyani (2019), the increase in calcium
levels is also influenced by other additional ingredients such as milk and butter.

The human body can absorb calcium well in hard tissues such as crab shells, namely with
an absorption rate of between 60% - 70% (Muna, 2005). Based on the serving size of biscuits
on the market, such as Roma Kelapa products which weigh around 27 g per serving, the calcium
content in biscuits with the addition of crab shell flour is 0%; 2.5%; 5%; and 7.5% are 297 mg,
499.5 mg, 534.6 mg, and 569.7 mg. These data indicate that the addition of crab shell flour of
5% and 7.5% in biscuit products can meet the daily calcium needs of humans, which is around
500-1000 mg per day (LIPI Food and Nutrition Workshop 2004).
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Water Content

The results of chemical analysis, the water content contained in biscuits treatment A with
the addition of 0% crab shell flour is 2.20%, while treatment C with the addition of 5% crab
shell flour is 2.11%. Based on the quality requirements of biscuits according to SNI2973-2011,
the maximum water content for biscuit products is 5%. The water content in this study is still
within the normal limits permitted for biscuit products.

One of the reasons for the decrease in water content in biscuit products is the addition of
increasing concentrations of crab shell flour. The results of this study are in line with research
conducted by Hapsoro et al. (2017), which showed that the highest average water content was
found in control biscuits, while the lowest water content was recorded in biscuits with the
addition of crab shell flour of 7.5%. Thus, it can be indicated that the higher the amount of crab
shell flour added, the lower the water content in the biscuit product. This decrease in water
content is due to the low amount of gluten content in the mixture, which facilitates the release
of water molecules during the baking process. Linder (1992) also stated that increasing the
concentration of crab shell flour can reduce the water content in food products. This occurs
because the calcium ion particles from the crab shell flour bind hydroxide particles which are
components that form water molecules, so that the water content decreases along with the
increase in crab shell flour.

Ash Content

Based on the results of chemical tests, the amount of ash content in biscuits in treatment
A with the addition of 0% crab shell flour was 0.61%, while in treatment C with the addition
of 5% crab shell flour it reached 3.45%. Based on the biscuit quality criteria according to SNI
2973-1992, the highest amount of ash content allowed for biscuits is 1.5%. The ash content in
treatment A is still lower than the maximum limit specified, while the ash content in treatment
C with the addition of 5% crab shell flour exceeds the specified standard. Passos et al. (2013)
said that the amount of ash content in several biscuits is generally in the range of 0.5% to 4.3%.

Increasing the concentration of crab shell flour affects the increase in ash content. This
is proven by the findings of Pratama et al. (2014), that in biscuits with the addition of jangilus
fish bone flour, the highest ash content was recorded in treatment E (20%) at 3.89%, while the
lowest ash content was in treatment A (0%) with a value of 0.62%. Thus, the amount of ash
content in biscuits increases along with the increasing amount of jangilus fish bone flour added.
Crabs are animals from the Crustacea class whose shells contain abundant minerals, so that the
addition of crab shell flour can also increase the amount of ash content in biscuits. According
to Sudarmadji et al. (2003), the amount of ash content contained in food ingredients is closely
related to the amount of minerals in it. Too much ash content can reduce the durability of the
dough in the development process, as explained by Ningrum (1999) and Sulaswatty (2001).

Protein Content

The results of chemical analysis, the protein content contained in biscuits treatment A
with the addition of 0% crab shell flour is 6.02%, while treatment C with the addition of 5%
crab shell flour is 12.35%. According to the biscuit quality requirements in SNI 2973-2011,
biscuit products must contain at least 5% protein. Passos et al. (2013), stated that the amount
of protein content in various biscuits is between 3% - 14.6%.

Increasing the concentration of added crab shell flour causes the protein content to
increase. The results of this study are in line with research conducted by Pratama et al. (2014),
which found that the amount of protein content in biscuits added with jangilus fish bone flour
was highest recorded in treatment E (20%) at 11.85%, while the lowest was in treatment A
(0%) at 9.63%. This fact indicates that the amount of protein content in biscuits increases along
with the increasing amount of jangilus fish bone flour added. Igbal et al. (2016) stated that
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changes in the amount of recorded protein content are likely influenced by the volume of water
lost from the material. The more water lost, the higher the recorded protein value.
Fat Content

The results of chemical tests indicate that the amount of fat content in biscuits from
treatment A with the addition of 0% crab shell flour is 8.01%, while in treatment C with the
addition of 5% crab shell flour it is 9.91%. Based on the biscuit quality criteria according to
SNI 2973-1992, the fat content in biscuits must be at least 9.5%. The amount of fat content in
treatment A does not comply with the specified criteria, while treatment C with the addition of
5% crab shell flour has exceeded the minimum permitted limit. Passos et al. (2013) stated that
the amount of fat content in various biscuits is in the range of 11.1% to 29%.

Increasing the concentration of added crab shell flour causes the fat content to increase.
This statement is supported by research conducted by Muzdalifah (2019) that the amount of fat
content in cat's tongue cookies with the addition of crab shell flour is highest in treatment B4,
namely 25.53%, while the lowest is in treatment B1, namely 24.42%. This shows that the
amount of fat content in cat's tongue cookies increases along with the increase in the amount
of added crab shell flour. The high amount of fat content in this product is due to the
contribution of the added material. According to Komala (2008), the high fat concentration in
biscuits is caused by the use of other ingredients that contain high fat such as milk, margarine
and eggs in the processing process.

Carbohydrate Content

The results of chemical tests indicate that the amount of carbohydrate content in biscuits
treatment A with the addition of 0% crab shell flour is 83.16%, while in treatment C with the
addition of 5% crab shell flour, it is 72.18%. Based on the biscuit quality standards according
to SNI 2973-1992, the amount of carbohydrate content in biscuit products is a minimum of
70%. Both treatments, namely A and C, have carbohydrate levels that exceed the minimum
limit set. Passos et al. (2013) noted that the amount of carbohydrate content in various biscuits
is in the range of 56.8% to 74.6%.

Increasing the concentration of added crab shell flour causes the carbohydrate content to
decrease. This statement is supported by research by Muzdalifah (2019), which indicates that
the highest carbohydrate content in cat's tongue cookies with the addition of crab shell flour
was 66.22% found in treatment B1, while the lowest was 61.30% in treatment B4. This
indicates that the amount of carbohydrate content in cat's tongue cookies tends to decrease
along with the increasing amount of crab shell flour content. The carbohydrate content
contained in biscuits is a contribution from the ingredients that contain carbohydrates.
According to Trisyani and Syahlan (2022), wheat flour and sugar as ingredients used to make
biscuits affect the carbohydrate value because both also contain carbohydrates. Proximate tests
such as protein, water content, fat and ash affect the decrease in the amount of carbohydrate
content by difference in biscuits, which means that the lower the nutritional content of these
components, the higher the carbohydrate content in the biscuits. Fatkurahman et al. (2012)
stated that the amount of carbohydrate content by difference will decrease if other nutritional
components, such as protein, water content, fat and ash in the ingredients are high.

CONCLUSION
Based on the research results, it can be concluded that the addition of 5% crab shell flour
is the treatment most preferred by the panelists. This is reflected in the average value of the
level of preference for appearance (7.9), aroma (8.2), taste (8.1), and texture (8.1). These results
produce a brownish yellow appearance, a distinctive crab aroma that is not too pungent, a crab
taste that is not too strong, and a softer and crispier texture. The addition of 5% crab shell flour

e-ISSN : , P-1ISSN : 2087


https://issn.lipi.go.id/terbit/detail/1525490649
https://issn.lipi.go.id/terbit/detail/1349235820

Fisheries Journal, 14(4), 2078-2090. http://doi.org/10.29303/jp.v14i4.1243

Azizia et al. (2024)
______________________________________________________________________________________________________________________________|
also shows the highest alternative and priority values in decision making using the Bayes
method, namely 8.87 and 26.02.

Based on the results of chemical analysis, the treatment of adding 5% crab shell flour
that is most preferred by the panelists shows a calcium content of 1.98%, a water content of
2.11%, ash content of 3.45%, protein content of 12.35%, fat content of 9.91%, and
carbohydrate content of 72.18%. The calcium content is still within the normal limits according
to the daily calcium nutritional needs of humans. The water content and protein content are
also still within the normal limits according to SNI 2973-2011, while the ash content, fat
content, and carbohydrate content are within the normal limits according to SNI 2973-1992.
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