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ABSTRACT

Fishmeal is a processed fish product that has the potential to improve food nutrition. This
article aims to review the utilization of fishmeal in improving the nutrition of food products.
The method used was a literature study and systematic review by analyzing 26 research
articles published between 2014-2024 and 1 ministry report in 2020. Data were analyzed
descriptively comparatively, focusing on the preparation of fishmeal, proximate composition
of fishmeal, and proximate composition of food products resulting from fishmeal
substitution. Results showed that the best method of making fishmeal was steaming and fat
extraction, resulting in a brighter and cleaner flour. The proximate composition of fishmeal
varies depending on the type of fish. Substitution of fishmeal in food products such as
cookies, flakes, pizza bases, and pastries significantly increased the nutrient content,
especially protein, calcium, and phosphorus, while decreasing the moisture content. Despite
this, the nutritional content of these products still meets quality standards and is safe for
consumption. Fishmeal is effective in increasing the nutritional value of food products,
making it a promising alternative for food diversification and fortification to address
malnutrition in the community.
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ABSTRAK
Tepung ikan merupakan produk olahan ikan yang berpotensi untuk meningkatkan gizi
pangan. Artikel ini bertujuan untuk me-review pemanfaatan tepung ikan dalam peningkatan
gizi produk pangan. Metode yang digunakan adalah studi literatur dan systematic review
dengan menganalisis 26 artikel penelitian yang dipublikasikan antara 2014-2024 dan 1
laporan kementerian tahun 2020. Data dianalisis secara deskriptif komparatif, berfokus pada
pembuatan tepung ikan, komposisi proksimat tepung ikan, dan komposisi proksimat produk
pangan hasil substitusi tepung ikan. Hasil menunjukkan bahwa metode terbaik pembuatan
tepung ikan adalah pengukusan dan ekstraksi lemak, menghasilkan tepung yang lebih cerah
dan bersih. Komposisi proksimat tepung ikan bervariasi tergantung jenis ikan. Substitusi
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tepung ikan pada produk pangan seperti cookies, flakes, pizza base, dan kue kering secara
signifikan meningkatkan kandungan gizi, terutama protein, kalsium, dan fosfor, sambil
menurunkan kadar air. Meskipun demikian, kandungan gizi produk-produk tersebut masih
memenuhi standar mutu dan aman dikonsumsi. Tepung ikan efektif dalam meningkatkan
nilai gizi produk pangan, menjadikannya alternatif yang menjanjikan untuk diversifikasi dan
fortifikasi pangan guna mengatasi masalah kekurangan gizi di masyarakat.

Kata Kunci: Tepung ikan, Diversifikasi, Komposisi proksimat, Peningkatan gizi

INTRODUCTION

Fish is a commodity with high nutritional value. This is because of the macro and
micronutrient content that is beneficial for humans. Protein is the most abundant component
in fish which can reach 20% so that fish can be used as a potential food source of animal
protein. Some of the advantages of fish are: as a source of essential nutrients, universal
nature, low price, white meat, to a relatively short production process (Irham et al., 2023).

Based on the official report of the marine sector in 2020, fish consumption in Indonesia
was recorded at 56.39 kg per capita, which is relatively low compared to Southeast Asian
countries such as Thailand and Malaysia. Indonesia's position in the ninth place in global fish
consumption indicates that there is still a lack of animal protein consumption, although it has
great potential due to the geographical characteristics of the archipelago and the wealth of
abundant fishery resources. The availability of fish throughout the year and maritime
conditions support the development of the fisheries sector as a major national food source,
which requires systematic efforts to encourage increased consumption through education,
product diversification, and policies that support the accessibility and affordability of fish
consumption (Ministry and Marine Affairs, 2020).

Increasing fish consumption rates and improving nutrition in food products can be done
by diversifying fish processing. The diversity of fish processing can be done by diversifying
into various types of flour through various processing processes. Basically, all types of fish
can be processed into fishmeal (Praptiwi & Wahida, 2021).

Flour is a semi-finished product that has a longer shelf life, an easy, practical, and more
flexible distribution process in its use to be processed into various food products. This
fishmeal can be applied to food products by substituting it. Food products processed and
substituted with fishmeal are expected to be favored by the wider community (Aisyah et al.,
2021).

There are various types of economical fish that can be processed into fishmeal, namely
snakehead fish, catfish, black anchovies, catfish, tilapia, and milkfish. The flour processed by
these fish can be substituted into various processed food products such as cookies, flakes,
pizza bases, and pastries. It is necessary to conduct a literature study to the extent to which
the fish has been processed into flour on a research scale and how the composition of the
proximate from fishmeal and food products from fishmeal substitution is carried out.
Therefore, this article aims to review the use of fishmeal to improve the nutrition of food
products.

METHODS
The method used in this study is a systematic review conducted in August-October
2024. The research location was carried out at the Fishery Product Processing Laboratory,
with the main tools used including computers, online search tools, data processing software,
and printers. The research material is in the form of data sourced from 26 research report
articles published in the period from 2014 to 2024 in indexed national journals and 1 ministry
report published on the website of related institutions, namely in 2020.
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Setiawan & Kautsar, (2018) stated that the data used in the systematic review was
obtained based on the results of research related to the subject of the theme reviewed. The
research is as published in the form of journals, proceedings, books, or other forms of
research reports. Literature search uses the google chrome search engine with the keywords
fishmeal and the use of fishmeal to improve the nutrition of food products. The discussion in
this article focuses on the manufacture of fishmeal, the composition of fishmeal proximate,
and the composition of proximate of food products resulting from fishmeal substitution. The
data obtained were analyzed in a comparative descriptive manner. According to Adhimah et
al., (2019), comparative descriptive analysis is a way of decomposing the data obtained, then
comparing it with other data obtained from primary or secondary sources.

RESULT

Making Fishmeal

Fishmeal products are dry solid processed ingredients produced through the process of
extracting liquids and fats from fish meat. Initially, it was only used as animal feed because
of its high protein content, but the development of science encouraged its use as an
alternative food for human consumption. Some of the methods of making fishmeal include
boiling, steaming, and combining steaming with fat extraction, which allows the processing
of fish raw materials into products with more diverse nutritional value and functionality
(Fatmawati & Mardiana, 2014).

The methods used in making fishmeal are adjusted to the needs and types of fish to be
made into flour. Some of the methods used in making fishmeal are presented in Table 1.

Table 1. Methods Used in Making Fishmeal

Methods Types of Fish References
Snakehead fish fillet Ganap et al., (2020)

Boiling e Darmawangsyah et al.,
Milkfish bones (2016)

Steamin Anchovies Istifada et al., (2023)

g Snakehead fish meat Nadimin et al., (2018)

Deproteinase and extraction  Tilapia bones Syadeto et al., (2017)
Catfish fillet Dewi et al., (2023)

Steaming and Fat Extraction  Snakehead fish meat (F;(ngwat' & Mardiana,
Eel meat Waulandari et al., (2019)

Composition of Fish Meal Proximate

Proximate composition is a composition contained in a product. The nutritional
compounds in question are water content, fat, minerals, vitamins, and carbohydrates. The
content of these nutritional compounds can be measured. There have been research results
that inform the composition of fishmeal proximate from various types of fish presented in the
Table 2.

Table 2. Composition of Fish Meal Proximate from Fish Types

Proximate Composition

Types of Fish  Moisture Protein Fat Content .y Carbohydrate
Content (%) Content (%) (%) Ash Rate (%) Rate (%)

Cork* 5,68 86,13 2,31 6,29 5,27

Catfish? 6,79 20,39 3,36 64,23 8,35
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Lemuru® 9,22 63,07 9,13 16,42 2,99
Tilapia* 7,7 58,8 5,8 3,52

Milkfish® 14,31 5,68 41 13,55 38,15
Information:

Mahardika et al., (2017)
Afrinis et al., (2018)
Farida et al., (2024)
Dughita et al., (2021)
Imra et al., (2019)

agrwpnE

Composition of Proximate of Food Products Substituted from Fish Meal

According to Susilawati et al., (2023) food is all components that are sourced from
nature and water. The components in question are still intact or have been processed. Food is
also defined as an ingredient for human consumption in the form of food and drinks. Raw
materials, additives, and other materials used in the procedure of making food and beverages
are also categorized as food. A food is said to be good is food that has safe properties when
consumed, has good quality, has high nutrition, and is available adequately. As science
develops, a food can be developed through the diversification of processed products.

Diversification of food products is defined as diversifying the types of processed
products while still paying attention to quality and nutritional factors as an effort to increase
product consumption, both quality and quantity, as well as increasing high selling value. One
example of food product diversification is food products that are substituted for fishmeal.
Research on fishmeal substitution in food products for nutritional improvement has been
carried out as presented in Table 3.

Table 3. Composition of Proximate of Food Products Substituted from Fish Meal

Type of products
. Black
Proximate  Snakehead g anchovy  Catfish  Tilapia  Milkfish
Composition  fish 2 . s . & 6
. 4 flakes pizza cookies cookies pastries
cookies 3
base
Moisture
content (%) 2,68 2,21 1,95 3,71
Protein
content (%) 14,09 13,39 17,39 9,5 17,38
Fat content
(%) 24,33 7,91 5,15
Ash content
(%) 3,23 1,73 3,9
Carbohydrate
content (%) 72,62 68,11 75,73
Calcium 1,9% 239.87mg 2504mg  7.5% 1,21 %
levels
Crude fiber
content (%) 5,36
Phosphorus
content (%) 4,87
Information:

1. Ganap etal., (2020)
2. Dewietal., (2023)
3. lIstifada et al., (2023)
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4. Nastiti & Christyaningsih, (2019)
5. Syadeto etal., (2017)
6. Darmawangsyah et al., (2016)

DISCUSSION
Making Fishmeal

Based on Table 1 above, there are methods used to make fishmeal. According to
Fatmawati & Mardiana, (2014) the method of steaming and extracting fat in making fishmeal
is the best method. This is because flour made with this method looks brighter, brighter, and
cleaner. The extraction carried out can reduce fats containing pigments (carotenoids) that
cause brownish flour.

The steaming method in making fishmeal is proven to produce products with optimal
texture quality. This process aims to lower the moisture content while maintaining the
structure and density of the fish meat. The composition of the ingredients plays a crucial role
in determining the characteristics of the flour, where the moisture content, fiber and fat
significantly affect the final quality of the product. Excessive concentrations of fat and water
can potentially cause clumping, while high levels of crude fiber can result in a less refined
texture (Anggriani et al., 2019).

Based on Pomanto et al., (2016), it is stated that the smell of fishmeal tends to have a
very strong fishy smell. The fishy aroma in fishmeal is caused by nitrogen components such
as trimethylamine oxide (TMAO), guanidine, imidazole, and its derivatives. The way to
reduce the fishy smell in fishmeal is to add strong aromatic natural ingredients such as ginger,
galangal, lemongrass stalks, limes, lemons, kersen leaf extract during the manufacture of
fishmeal (Anggriani et al., 2019).

The second principle in making fishmeal is to remove and reduce the water content.
The production of this moisture content is carried out by drying using an oven. The amount
of water that can be removed from the material is greatly influenced by the temperature and
drying time. The commonly used oven drying temperature is between 40-60 oC and the
drying time ranges from 8-12 hours.

The stages of making fishmeal are generally carried out as follows (Kartini &
Nadimin, 2021): fresh fish is sifted and washed in running water, cut into pieces and given a
squeeze of lime juice and left for 1 hour. Next, the pieces of fish are steamed for 30 minutes
with steamed water given lemongrass and galangal. After that, the fish meat is separated from
the skin and bones, dried in an oven at 50 °C for 10 hours. The dried fish meat is mashed
with a grinder, then sifted.

Composition of Fish Meal Proximate

Based on Table 2 above, the protein content of several fish is relatively high with an
average of 46.814%. According to Mikdarullah et al., (2020) protein is an essential nutrient
with multiple functions in the body, acting as a source of energy, a building substance, and a
regulator of metabolism. Its structure consists of amino acid polymers connected through
peptide bonds, with molecules containing metallic elements such as iron and copper. The
process of making fishmeal significantly affects the quality of proteins and amino acids.
Excessive heating risks degrading the quality of proteins, resulting in brown discoloration
and degradation of the chemical structure of proteins.

The difference in the value of nutritional content in each type of fishmeal can be
caused by changes in nutrition, especially protein after boiling/steaming 0-30 minutes. This
can cause a decrease in protein levels because some of the protein can dissolve directly into
the boiling water and the protein itself will be degraded at high temperatures. The
carbohydrate content in fishmeal, especially milkfish, is relatively high compared to other
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fishmeal, but much lower than the carbohydrate content in cornmeal, which is 79.51%. This
is because fishmeal does not contain as much starch as corn flour (Imra et al., 2019).

Composition of Proximate of Food Products Substituted from Fish Meal

Based on Table 3, cookies products made with the addition of snakehead fish meal for
their nutritional content meet the requirements issued by the Ministry of Health of the
Republic of Indonesia in accordance with PMK No. 51 of 2016. Meanwhile, the making of
cookies with the addition of catfish meal also meets the 2013 Nutritional Adequacy Figure.
This is because in 100 grams of cookies made can meet 19% of protein adequacy and 24.8%
of calcium adequacy of children aged 4-6 years. Food processing based on local food
ingredients such as catfish can increase the use value of the ingredients used and the
nutritional value of food products made. According to Syadeto et al., (2017) making cookies
with the addition of tilapia bone meal will increase the levels of calcium, phosphorus, protein,
and reduce the moisture content of cookies. The calcium and phosphorus content in fish
bones is due to the presence of inorganic matrix in the bones consisting of calcium crystals
between collagen fibers in the form of calcium phosphate. The increase in protein in cookies
is due to the imperfect deproteinization process when making tilapia bone meal. The moisture
content of cookies decreases due to the addition of Ca++ particles that will later bind to OH-.
However, the nutritional content is still in accordance with SNI cookies.

Based on table 3, the moisture content of catfish meat meal substitute flakes products
is relatively low, but it is still in accordance with SNI 01-4270-1996, which is below 3%. The
lower the moisture content, the crisper the flakes produced (Febrianty et al., 2015). In
addition to water content, other nutritional content is also still in accordance with SNI flakes.
The average protein and calcium content was 13.39% and 1.9% higher respectively than
flakes products without substitution. The use of catfish meat meal as a substitute can increase
the protein and calcium of the product.

The addition of anchovy flour to pizza base products can have the effect of increasing
the content of protein, fat, ash, and calcium. Anchovies contain high protein so the addition
of anchovy flour can increase the protein of the product. The high fat in the product is due to
the process of making anchovy meal that can remove all or part of the oil contained in the
body of the fish (Fanny et al., 2019). The high minerals in the product are due to the anchovy
flour processing process which uses all parts of the fish including the head. This makes the
ash content in the product high because of the organic mineral content in it which can reach
6.87% (Nugraha, 2016). Meanwhile, making pastries with the addition of milkfish bone flour
provides an increase in ash and calcium levels. However, the nutritional content in it still
meets the quality standards of pastries.

CONCLUSION
Fishmeal is one of the dry solid products of fish that can be used to be substituted into
food products. The principle of making fishmeal is to remove liquid, part, or all of the fat in
the meat and bones of fish. There is a significant increase in nutrition for food products that
are substituted with fishmeal. The addition of fishmeal increases the nutritional content of
food such as protein, fat, ash, carbohydrates, calcium, crude fiber, and phosphorus and tends
to reduce water content.
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