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ABSTRACT 

	Fish feed is a key element in aquaculture, with different feed forms having a significant impact on growth, feed efficiency, and water quality. Powdered feed is more suitable for small fish, with the advantage of higher digestibility and contribution to a more efficient increase in feed conversion ratio (FCR) in larval fish. In contrast, cake-shaped feeds supported the needs of adult fish, with better feed efficiency and significant weight gains in certain studies. Both affect water quality parameters, such as dissolved oxygen and pH, where feed powder dissolves faster and risks increasing ammonia content, while cake feed is more stable and contributes to optimal feed use efficiency. The selection of the right feed form, based on the size and species of fish, is an important step in increasing aquaculture productivity in a sustainable manner.
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1. INTRODUCTION 

Aquaculture is one of the sectors that continues to grow rapidly in line with the increasing global demand for fishery products. In the fish farming process, feed plays a very important role because it directly contributes to fish growth, health, and productivity. Feeding efficiency not only affects crop yields, but also impacts water quality and the surrounding environment. Therefore, choosing the right form of feed is one of the key factors in sustainable fish farming.	Comment by AVIK BHANJA: Reference required 
Feed is one of the important factors that affect the growth and survival of the fish to be cultivated. The quality of a feed is influenced by the nutritional content contained in it. Fish with different types and stadia will have different feed nutrient needs. Feed quality is one of the things that affects the process of nutrient absorption (Utomo et al. 2005). Feed ingredients that contain a lot of protein will be one of the growth drivers (Madinawati 2011). Protein is the most needed nutrient for fish to replace damaged tissues, used to synthesize new and growing tissues (Agbayani et al.  2002).
Artificial feed is a type of fish food that is designed from a mixture of natural ingredients and/or processed ingredients, then processed and shaped in such a way that it has the attraction to stimulate fish to be easy and voracious to consume it. Artificial feed has several advantages, including its nutritional content can be adjusted to the needs of fish and its availability is stable and does not depend on natural or environmental conditions (Adelina et al., 2015). In order for the feed provided to be able to meet the needs of nutrients such as protein, fat, carbohydrates, vitamins, and minerals, the right feed formulation is needed. Good quality feed plays an important role in supporting fish survival and growth. Therefore, the procurement and management of feed must be carried out seriously. For example, the nutritional needs of grouper fish have been known, namely protein of 54.2%, fat of about 9–12% (Giri et al., 1999), and essential fatty acids (n-3 HUFA) of 1.4% (Suwirya et al., 2001). Fulfilling this need is the main factor in the success of fish farming. 
Some of the main considerations in making fish feed include aspects of feeding habits, age or stadia of fish, and specific nutritional needs. Fish feeding habits, for example, affect the form of feed needed; Plankton-eating fish tend to require finer feed, while larger material-eating fish require denser and more complex feeds (Madinawati, 2011). In addition, the age or stadia of the fish greatly determines the type and form of feed. Larval fish need feed with a smooth texture and easy to digest, while adult fish need more feed with more complex nutrient content and larger size to support their growth (Adelina et al., 2015). 
Artificial feed designed with the right composition and shape can ensure adequate nutrient provision for fish, as well as reduce negative impacts on water quality. The two forms of feed that are commonly used in aquaculture are powder and cake feed. Powder feed is often used for small fish and larvae due to its smooth texture and easy to digest, while cake feed is more suitable for adult fish that require feed with more complex nutritional content. The difference in the shape of this feed affects the method of production, starting from the selection of raw materials, drying techniques, to packaging methods that are adjusted to the needs of the fish and the characteristics of the feed form.	Comment by AVIK BHANJA: Add reference
The two forms of feed that are commonly used in aquaculture are powder and cake feed. Powder-shaped feed is commonly used for small fish and larvae because of its smooth texture and easy to digest. Meanwhile, cake-shaped feed is more recommended for adult fish that require larger feed and more complex nutrient content. This difference in feed shape not only affects the way it is given, but also concerns technical aspects in the manufacturing process, such as raw materials, drying techniques, and packaging methods.
This literature review aims to examine in depth the differences between the two forms of feed, the process of making it, and its practical application in fish farming. Through this literature review, it is hoped that it can provide broader insight into the benefits of each form of feed, as well as how its application can increase the productivity of fish farming while maintaining environmental sustainability.

2. material and methods 

This research uses descriptive methods from various previous literature published in national and international journals such as Researchgate, Directory of Open Access Journals and Google Scholar. The keywords used in searching for literature are fish feed, powder, cake, FCR, water quality, aquaculture productivity.

3. results and discussion

Nutritional Content in Fish Feed
a.	Protein
Proteins function as enzymes, hormones, antibodies, the main constituents of tissues, and as a source of energy. Essential amino acids are feed elements that must be provided in fish food. Ten essential amino acids have been identified for fish, namely arginine (C6H14N4O2), histidine (C6H9N3O2), isoleucine (C6H13NO2), leucine (C6H13NO2), lysine (C6H14N2O2), methionine (C5H11NO2S), phenylalanine (C9H11NO2), threonine (C4H9NO3), tryptophan (C11H12N2O2), and valine (C5H11NO2). Non-essential amino acids include alanine (C3H7NO2), asparagine (C4H8N2O3), aspartate (C4H7NO4), glutamate (C5H9NO4), glycine (C2H5NO2), serine (C3H7NO3), and tyrosine (C9H11NO3). The amount of nutrients required is known for some fish species, and generally fish require between 25%-55% crude protein in their diet, depending on the age and type of species (Stacey, 2006). 	Comment by AVIK BHANJA: Clarify reference source 
b.	Carbohydrates and Fiber
Carbohydrates are a cheap source of feed energy in domestic animals, including fish. Carbohydrates are an important non-protein source of energy for fish and should be included in fish diet at appropriate levels to maximize the use of protein for growth. The main constituent structures of carbohydrates are monosaccharides such as glucose (C6H12O6), disaccharides such as sucrose (C12H22O11), and polysaccharides such as starch (C6H10O5)n. Although the specific carbohydrate requirements in fish feed are not fully understood, some fish species show reduced growth rates when fed with carbohydrate-free feeds (Wilson, 1994). Peragón et al. (1999) reported that carbohydrates affect nutrient utilization in the meat of Rainbow Trout (Oncorhynchus mykiss). Carbohydrate utilization is much more varied and may be related to natural eating habits, and the incorporation of these nutrients may add beneficial effects on feed quality and fish growth (Wilson, 1994; NRC, 1993).	Comment by AVIK BHANJA: Clarify the reference source. Check consistency of citation
c.	Fat.
Fat is an important component of feed, both as a source of energy and an important source of fatty acids that fish need for basic functions, including growth, reproduction, and tissue maintenance. The constituent structures of fats are fatty acids and glycerol, with the common formula of triglycerides (C55H98O6). Fats provide a source of energy and essential fatty acids that are essential for cell membrane function, enzyme function, and vitelogenesis (Sargent et al., 1989). Lipids also allow the absorption of fat-soluble vitamins.	Comment by AVIK BHANJA: Check consistency of citation.
d.	Mineral
Minerals are important structural components of tissues (e.g., calcium in bones), constituents of body fluids (e.g., electrolytes), and catalysts of enzymes and hormonal systems. The main constituent structure of minerals includes elements such as calcium (Ca), phosphorus (P), potassium (K), and sodium (Na). Fish can absorb some water-soluble minerals through the gills or as in saltwater-drinking marine fish, through the intestinal mucosa. Phosphorus is one of the most important minerals that must be obtained from food sources because natural waters contain relatively low phosphorus. Most calcium needs are met through absorption through gills. The skeleton of fish does not function as a reservoir of calcium as it does in mammals, and it is thought that during periods of food scarcity, fish are completely dependent on the environment for calcium.	Comment by AVIK BHANJA: Needs additional references 
e.	Vitamin
Vitamins are organic compounds that can be divided into categories that are fat-soluble and water-soluble. Vitamins have many functions, including blood hemostasis, free radical handling, cell membrane integrity, and DNA synthesis (Merchie et al, 1977). The structure of the constituent vitamins varies, such as vitamin C (ascorbic acid, C6H8O6), vitamin E (tocopherol, C29H50O2), and vitamin A (retinol, C20H30O). Most fish species are unable to synthesize vitamin C, and therefore must obtain it from feed. Fish in general cannot synthesize vitamin C, because it lacks the enzyme Lgulonolactone oxide. Vitamin C is usually damaged in feed processing and long-lasting storage. A stable source should be used in all feeds available in the form of L-ascorbyl-2-phosphate, or ascorbic acid phosphate (Lovell, 2000). 
The need for vitamin E in feed has been studied for several species of fish. Vitamin E was initially thought to be an animal feed nutrient that has an interest in reproduction. In fish farming, vitamin E enrichment in feed is used to promote growth, resistance to stress and disease as well as for the survival of fish and shrimp (Vismara et al., 2003). Vitamin E deficiency in feed has an impact on reproductive appearance, delayed gonad maturation, low egg hatchability and low survival (Izquierdo et al., 2001) The main nonenzymatic antioxidants in fish eggs are vitamins E and A and provitamin A carotenoids.  because it is associated with larger larval size and early survival (Palace and Werner, 2006). The main function of vitamin E is as an antioxidant and free radical cleaner, one of the most important in physiological processes in most vertebrate animals, vitamin E plays an important role in protecting eggs during the early stages of embryogenesis development.
Eating Habits and Nutritional Needs in Fish Feed
Fulfilling the nutritional needs of fish is a fundamental aspect of sustainable and efficient fisheries farming. Fish food habits refer to the quantity and quality of food consumed by fish, while feeding habits include the time, place, and way fish get their food. These two habits are highly dependent on the environment in which the fish live and can differ between one stage of life and another, from larvae to adults. Fish larvae typically require finer, protein-rich feed to support rapid growth and early development. In the juvenile stage, fish begin to develop more complex diets and require feed with a balanced nutritional composition to support optimal growth. Adult fish, especially those raised for reproductive purposes or biomass enhancement, require feed that can meet higher energy requirements and support optimal physiological function. The study of food habits aims to identify the types of feed consumed by each species of fish. Based on the variety of food, fish can be classified into euryphagic (eating various types of food), stenophagic (eating several types of food), and monophagic (eating only one type of food) (Effendie, 1997). Understanding the specific feeding habits and nutritional needs at each stage of a fish's life is key to effective and efficient feed formulation to support the overall growth and health of the fish. The eating habits and nutritional needs of fish can be seen in Table 1.	Comment by AVIK BHANJA: Reference required 
[bookmark: _Toc133828636]Table 1. Eating habits and nutritional needs in fish.
	Yes 	Comment by AVIK BHANJA: Revise heading 
	Stadia Fish
	Eating Habits
	Nutritional Needs
	Information
	Source

	1.
	Larvae
	Planktonivora / Insectivora
	Protein: 50-60%,
Fat: 10-15%,
Carbohydrates: 10-15%
	Fish in this phase need fine, easy-to-digest feed, with a focus on protein for rapid growth.
	Giri et al., 1999

	2.
	Youth
	Omnivora / Karnivora
	Protein: 40-50%, 
Fat: 8-12%,
Carbohydrates: 10-15%, 
Vitamins: 2-4%
	Nutrients are more balanced to support the growth and development of more complex organs.
	Suwirya et al., 2001

	3.
	Adult
	Herbivora / Karnivora / Omnivora
	Protein: 30-40%, 
Fat: 5-10%, 
Carbohydrates: 10-20%,
Vitamin & Mineral: 5-10%
	The feed is denser and the nutrients are more complex to meet the metabolic needs of adult fish.
	Madinawati, 2011

	4.
	Plankton-Eating Fish
	Planktonivora
	Protein: 45-55%, 
Lemak: 5-10%, 
Essential Fatty Acids (HUFA): 1-2%
	Higher protein requirements to support a fast digestive system and metabolism.
	Giri et al., 1999

	5.
	Basic Eating Fish
	Bentosivore
	Protein: 30-40%, 
Fat: 4-6%, 
Carbohydrates: 10-15%
	Denser feeds with lower protein and fat content are needed for basic metabolism.
	Madinawati, 2011



Tilapia's nutritional needs in aquaculture will be met with feed. The nutritional components of feed that contribute to the provision of growth material and energy are proteins, carbohydrates and fats (Darwisito, 2008). The need for protein is influenced by various factors including fish size, water temperature, feeding rate, energy content in digestible feed and protein quality (Febriyanti, 2010). The nutritional needs of the feed needed for the growth of tilapia can be seen in Table 2.If you want to present pictures, graphs and tables, follow the format as below:	Comment by AVIK BHANJA: The sentence ‘If you want to present pictures, graphs and tables, follow the format as below’ is not suitable for a research paper and should be deleted or rephrased in an academic style. It sounds like an instruction to the reader, not part of the scientific content.
[bookmark: _Hlk185504285]Table 2. Nutritional needs of red tilapia
	No	Comment by AVIK BHANJA: Correct decimals in % column. Only protein values are shown according to life stage, whereas essential amino acids, fat, carbohydrates, vitamins, and minerals are listed without age/size grouping. Why? Please revise this table
	Nutrients
	Stadia/Age/Size
	Needs (%)

	1.
	Protein
	Larva
Juvenile
All Sizes
	35
25-30
20-35

	2.
	Essential Amino Acids
· Arginine 
· Lysine
· Treonin
· Histidine
· Isoleusin
· Leusin
· Metionin
· Phenylalanine + Tyrosine
· Triptofan
· Valine
	

	
4,2
5,1
3,8
1,7
3,1
3,4
3,2
5,5
1,0
2,8

	3.
	Fat
	
	6 - 8

	4.
	Carbohydrates
	
	25

	5.
	Vitamin 
	
	0,5 – 10

	6.
	Mineral
	
	< 0.9


Source : Sahwan (2003)
Feed Form and Its Allocation
Pakan Powder
Powder feed is a type of fish feed that is in the form of fine powder. This feed is specifically designed to meet the nutritional needs of fish, especially for young fish, such as larvae and fish fry, which require finer and easier to digest food. Feed in the form of flour is used as feed for fish seeds aged 20-40 days. Feed flour can be obtained from crushed crumbs or made compositions from various sources of raw materials such as composing feed formulations, and is usually given to larvae to fish seeds. Feed powder has a fairly high content of nutrients, including protein, fat, vitamins, and minerals, which significantly supports fish growth and health. This feed generally contains between 30-50% protein, fat around 5-15%, as well as vitamins and minerals that are tailored to the specific needs of fish at various stages of growth (FAO, 2020). In the early stages of fish life, such as larvae, protein requirements can reach 40-60%, which is important to support the rapid growth and development process (Tacon & Metian, 2008).
Powder-shaped feed is widely used in fish farming, especially at the larval and seed stages. Their delicate shape makes it easy for fish larvae or seeds to consume them, given their small mouth size. Feed powder is also often used as a basic raw material in feed formulation for various species of farmed fish. One of the advantages of feed powder is its ability to be mixed with various additives such as enzymes, probiotics, and vitamins to increase nutritional value. Studies by Balcázar et al. (2006) show that the addition of probiotics in powdered feed can increase the immunity and growth of tilapia (Oreochromis niloticus) in the early stages Balcázar et al., (2006).
Powder-shaped feed is also widely used in grouper larvae (Epinephelus sp.) and vannamei shrimp larvae (Litopenaeus vannamei), due to their delicate shape allowing the larvae to obtain the necessary nutrients in the early stages of growth. One of its advantages is its ability to increase the growth and endurance of larvae. Research by Widanarni et al. (2015) shows that feed powder formulated with microcapsule probiotics is able to improve feed efficiency, growth, and immunity of grouper fish larvae. The study also showed that the survival rate of grouper larvae fed powder-based feed with probiotics increased by up to 85%, compared to conventional feed (Widanarni et al., 2015). Despite this, powder-shaped feed remains the top choice for fish larvae due to its good absorbency and flexibility in formulation. With good feed management and the proper use of additives, powder feed can significantly improve cultivation yields. However, the use of powdered feed also has some drawbacks. Powder is easily soluble in water, which increases the risk of pollution and degrades the quality of the aquaculture environment if not consumed immediately by fish. This is reinforced by the research of Kumar et al. (2010), which stated that powder feeding without proper management can increase ammonia levels in ponds, thus affecting fish health. In addition, the efficiency of powder feeding is also relatively low, as most of the feed can be wasted before being fully consumed by fish. This can increase the risk of disease in fish due to the increase in ammonia and nitrates in the pond. Research by Kumar et al. (2010) revealed that powdered feed that is not consumed immediately can increase ammonia levels in aquaculture ponds, which adversely affects fish health (Kumar et al., 2010. In addition, feeding efficiency is also an issue, as most of the feed may be wasted before it can be eaten by the fish, leading to feed waste.
The main disadvantage of powdered feed is the high risk of water pollution if the feed is not consumed immediately. This is also a concern for the cultivation of vannamei shrimp larvae. A study by Hasan et al. (2017) revealed that the use of powdered feed on vannamei shrimp larvae can increase nutrient levels in aquaculture water, which if not managed properly can trigger algal blooms and reduce water quality. To address this problem, Hasan et al. suggest gradual feeding and the use of technologies such as biofilters to maintain water quality (Hasan et al., 2017).
Powder-shaped feed has several advantages and disadvantages in its use in fish farming, especially at the larval and seed stages. One of its advantages is the ease of consumption by young fish, which have small mouths and difficulty consuming large feed. Powdered feed also allows for flexible formulations, as it can be mixed with a variety of additives such as probiotics, vitamins, and enzymes that support fish growth and health. For example, research by Supriyadi et al. (2016) showed that feeding powder fed formulated with fishmeal and shrimp meal to tilapia larvae can increase the growth  of the Specific Growth Rate (SGR) and survival rate of fish larvae by up to 90% (Supriyadi et al., 2016,). In addition, powder feed can reduce feed production costs because it is easier to produce using local raw materials.
Overall, powdered feed provides benefits in terms of consumption by young fish and formulation flexibility, the main challenge lies in feed management and water quality. With careful monitoring and proper formulation, powdered feed can still be an effective choice in fish farming. Despite having some drawbacks, powdered feed remains the top choice for fish and shrimp larvae due to its formulation flexibility and ability to meet nutritional needs in the early stages of life. With good feeding management, negative impacts on the environment can be minimized

[image: ]
Figure 1. Fish feed powder form	Comment by AVIK BHANJA: Add the source of the figure
The use of powdered feed is very important in aquaculture, especially in the early stages of fish growth, such as larvae or fry. These feeds are designed to meet high nutritional needs, such as protein (40–60%) which is essential for growth, tissue development, and the immune system. Its smooth shape makes it easier for feed to dissolve in water, so that fish with a fully developed digestive system can digest and absorb nutrients optimally (FAO, 2020). However, this feeding must be supervised to prevent water pollution due to inedible feed residues, which can adversely affect the quality of the aquaculture environment (Lorenzen et al., 2012).
Feed powder provides flexibility in formulation, allowing the mixing of alternative ingredients such as spirulina or agroindustrial waste to increase nutritional value while reducing production costs. In an intensive system, feed powder helps to improve the efficiency of feed conversion (FCR), while in a semi-intensive system, it serves as a complement to the natural nutrients available in the pond. Proper utilization not only supports fish farming productivity but also helps maintain environmental sustainability.

Figure 2. Powder feed manufacturing process
The results of the research of Jahan et al. (2006) stated that the form of feed affects growth performance. Based on this research, each form of fish feed has advantages and disadvantages, the effectiveness of digestibility, and the conversion efficiency of each form of feed are also different. Powder type feed has the advantage of being easy to digest and processed small fish and larvae. Based on the results of Suryanti (2002) research, in the feeding of artificial feed at the age of 7 days, the survival value of baung larvae is only 10.92%, this is because the digestibility of baung larvae is very low because the function of digestive organs and enzyme activity has not been optimal. The problem in the current supply of seeds is that the ability of baung fish seed larvae to utilize nutrients in artificial feed is very limited in the early phases of larval stadia, so the use of powder-shaped feed can increase the growth rate and survival of fish seeds.
There is a disadvantage in the use of powder-type feed, which can affect water quality because usually the feed will not be eaten immediately by fish, (Firman and Andri (2022) said that excess fish feed will increase ammonia (NH3) levels which are harmful to fish. The advantages and disadvantages of the type of powder-shaped feed are in Table 3.
Table 3. Advantages and Disadvantages of Feed Powder
	No.
	Excess
	Debilitation

	1.
	Powder-shaped feed is easily digested by fish, especially at the larval stage and small fish, due to its small particle size.
	Powder-shaped feed is prone to drifting in water if not eaten by fish immediately, which can increase organic waste in the water. 

	2.
	The distribution of nutrients in the feed is more even, which allows for the effective distribution of nutrients to fish. 
	Powder-based feeding requires a more careful method to avoid wasting feed.

	3.
	Feed powder can be mixed with additives such as probiotics or vitamins without changing the texture of the feed.
	Powder-shaped feed is less suitable for adult fish or large fish species that require larger feed.



Feed Cake
Cake-shaped feed is fish feed made with a shape that resembles a cake in general. Cake-shaped feed is generally given to fish that are still in the seed stadia so that the feed can be eaten according to the size of the mouth opening (Aslamsyah, 2010). Research at the Freshwater Cultivation Installation (IBAT) in Punten, Batu, East Java, showed that cake-shaped feed is used by dissolving the dough in water before giving it to fish larvae. The results showed a larval survival rate of 45% with a Specific Growth Rate (SGR) of 0.22 g/day.
Feed made from cake with eggs as the main ingredient is one of the feeds that can be applied to fish larvae. Cake feed can be processed independently, so it does not depend on large costs. Cake-shaped feed is generally not used up in one feeding, so cake-shaped feed can be used several times. Unused feed residue can be stored in the refrigerator to prevent tightness in the feed. Making cake-shaped feed is almost the same as making wet cakes that are commonly consumed by humans. The process of making cake-shaped feed is carried out through several relatively easy stages such as mixing ingredients, steaming, and storage. The ingredients used are also easy to get in the market so that this feed is easy to make. This cake-shaped feed can also be mixed with antibiotics or vitamins as needed to increase the nutritional content of the feed.	Comment by AVIK BHANJA: Add references
The use of cake-shaped feed in fish farming aims to provide feed alternatives with balanced nutritional content, utilize cheap local ingredients, and support production efficiency. (Nur Kholis, et al. 2023) One of the ingredients that is often used is rucah fish, Black Soldier Fly (BSF) maggot, and a mixture of other local raw materials such as fine bran and fishmeal. This cake-shaped feed for fish can increase fish growth and reduce feed costs which are usually the largest component in fish farming.
A study showed that the use of BSF maggots as an alternative feed material provided significant results in improving the Feed Conversion Ratio (FCR), growth, and survival rate of catfish (Clarias sp.) compared to full commercial feed. A mixture of cake-shaped feed with 50% BSF maggot and 50% commercial feed yielded the best results during the 42-day experiment (Supriyatna and Putra, 2017)
The use of cake-shaped feed is not only effective for catfish but has also been applied to tilapia (Oreochromis niloticus) and catfish (Pangasius sp.) with promising results. In tilapia, cake feed made from fish meal, rice bran, and soybean meal has been proven to be able to increase the growth and efficiency of feed use. A study by Supartini et al. (2019) showed that cake feed increases the Specific Growth Rate (SGR) of tilapia by 2.5% per day and lowers the feed conversion ratio (FCR), compared to conventional feed.
Similarly, in catfish, cake feed formulated with the addition of locally sourced probiotics such as Black Soldier Fly (BSF) maggot flour can improve feed efficiency while reducing production costs. Research by Dewi et al. (2020) noted that feed costs can be reduced by up to 30%, while fish still show optimal growth. In addition, the slower decomposing of the cake in water helps maintain the quality of the pond environment by reducing feed waste.

The use of cake-shaped feed for farmed fish has significant advantages and disadvantages. One of its main advantages is nutritional efficiency. Cake feeds are designed with solid nutrient content, including protein, carbohydrates, fats, and vitamins, which can promote fish growth and improve feed conversion ratio (FCR). A study by Dewi et al. (2020) found that Black Soldier Fly (BSF) maggot-based cake feed increased catfish growth efficiency by up to 30% compared to regular commercial feed. In addition, cake feed has the potential to reduce feed waste because it decomposes more slowly in water, so that the quality of the pond environment can be better maintained (Dewi et al., 2020).
Another advantage is the use of local raw materials, such as rice bran, rucah fishmeal, and maggot, which makes production costs lower compared to commercial feed. A study by Supartini et al. (2019) showed that this cake-shaped feed based on local ingredients increases the Specific Growth Rate (SGR) of tilapia by up to 2.5% per day (Supartini et al., 2019. In addition, cake feed can be produced with simple equipment, such as a printing machine, which supports small cultivators.
However, there are some drawbacks. The production of cake feed requires skills and equipment such as a printing machine, which may not be available to small-scale cultivators. The shelf life of cake feed is also relatively shorter than pellet feed, especially if it is not dried properly, which increases the risk of fungal contamination. In addition, variations in local raw materials often cause inconsistency in the nutritional content of cake feed, so fish growth may not be uniform (Gunarto et al., 2020)
Overall, cake feed is an innovative solution to increase the productivity of farmed fish by utilizing cheap local ingredients, high nutritional efficiency, and contribution to environmental sustainability. This makes it a strategic choice in freshwater fish farming. The references from these two studies can be a further reference to develop cake feed formulations according to the specific needs of the target fish.
[image: ]
Figure 3. Fish feed in the shape of a cake	Comment by AVIK BHANJA: Add the source of the figure
Cake fish feed has several important purposes in fish farming. Generally, these feeds are used for larger species of fish, such as goldfish, tilapia, and catfish, which require dense, nutritious feed. Cake feed supports optimal growth thanks to its balanced protein and nutrient content, as well as boosting the fish's immune system, thereby reducing the risk of disease. In addition, cake feed offers higher efficiency, as it provides a high nutrient density and reduces the amount of feed required, as well as minimizing waste. In aquaculture systems, these feeds are particularly useful in intensive and semi-intensive aquaculture, where good feed management is essential. With its dense shape, cake feed is also easy to give and does not easily float or dissolve in water, making it easier for farmers to control the amount of feed given. Overall, fish cake feed is a good choice to support fish growth and health in various aquaculture systems.	Comment by AVIK BHANJA: Reference required

Figure 4. The process of making cake feed
In an effort to increase productivity and efficiency in fish farming, choosing the right type of feed is very important. Cake-shaped fish feed has been known as one of the alternatives widely used by cultivators because of its ease of giving and storage. However, like other types of feed, cake-shaped feed also has some drawbacks, such as the need for special care so that it does not harden or become contaminated during storage. The advantages and disadvantages of cake-shaped feed types are in Table 4.
Table 4. Advantages and Disadvantages of Cake Feed
	No.
	Excess
	Debilitation

	1.
	Relatively easy manufacturing
	The cake feed requires extra care so that it does not harden or become contaminated during storage.


	2.
	Cake-shaped feed is easy to give in controlled quantities, so it can reduce feed waste.

	Not suitable for very small fish or larvae due to the relatively large particle size.

	3.
	Can be stored in the refrigerator for reuse
	Non-uniform size




The results of a study on cake feeding techniques for koi fish larvae (Cyprinus carpio) at the Punten Freshwater Cultivation Plant, Batu City, East Java, show that this method is able to significantly increase the growth efficiency and survival rate of larvae. Cake feed, which is formulated with essential nutrients such as high-quality protein, essential fatty acids, and vitamins, shows better digestibility compared to conventional feed. The twice-daily cake feeding treatment resulted in an average survival rate of 85%, which is higher than the control group with standard feed. In addition, the growth rate of larval body length reaches an average of 1.2 cm per week. These results show that cake feeding techniques have the potential to be an effective and innovative alternative in supporting the success of koi larval cultivation, both on an intensive and semi-intensive scale Wijaya et al. (2017).


4. Conclusion

The form of fish feed plays an important role in the success of aquaculture because it affects consumption efficiency, growth, fish health, and water quality. The process of making feed, such as pellets, extrusion, natural feed, cakes, and powders, has their own characteristics and advantages that are tailored to the specific needs of fish. Cake feed, for example, is effective for large fish but can increase water turbidity if not managed properly. Meanwhile, powder feed is more suitable for small fish and larvae because it is easy to digest, although it requires the right formulation for optimal nutrition. Factors such as size, nutrient content, brittleness, and buoyancy must be considered, along with the application of technology to improve production efficiency, maintain nutritional stability, and optimize costs. Careful feeding strategies are needed to ensure optimal fish growth and maintain a balance of water quality in aquaculture systems.
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Select high-quality ingredients, such as fish meal, soybean meal, and plant-based materials.


Grind the ingredients into fine particles to ensure even mixing.


Mix the ground ingredients with vitamins, minerals, and other supplements to achieve a uniform blend.


Dry the feed mixture to reduce moisture content and prevent microbial growth.


Sieve the feed to separate coarse particles and ensure uniform size.


Package the feed in airtight containers to maintain its quality and freshness.



Separate the egg white and yolk, take only the yolk.


Beat the egg yolk using a mixer until it becomes pale and fluffy.


Gradually add milk powder and wheat flour.


Mix well while adding water little by little.


Pour the homogeneous batter into a plastic container.


Steam for 1 hour until cooked.


Cool the cake, then dissolve it in water.


Filter and store the residue in the refrigerator.
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