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Abstract 

Fish powder, derived from whole fish or fish processing by-products, is gaining attention due 

to its high nutritional value, ease of incorporation into diverse food products, and potential role 

in addressing protein-energy malnutrition in developing countries. This article explores the 

nutritional profile, processing technologies, applications in food and feed industries, and the 

economic and environmental sustainability of fish powder production. Moreover, the 

challenges and prospects of large-scale adoption are discussed. 
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1. Introduction 

Global food systems are facing pressure to meet the increasing demand for protein-rich 

diets while ensuring sustainability. Fish and fishery products are a vital source of high-quality 

protein, omega-3 fatty acids, vitamins, and minerals. However, post-harvest losses and 

underutilization of fish resources continue to plague the industry, particularly in developing 

countries (FAO, 2022). 

Fish powder, made from either whole small fish or fish processing by-products, offers 

a viable solution to reduce waste, improve food security, and enhance dietary quality. The 

product has gained relevance in the formulation of functional foods, dietary supplements, and 

livestock or aquaculture feeds. Its long shelf life, concentrated nutrient composition, and ease 

of handling make it a valuable ingredient in various sectors (Oluwaniyi et al., 2017). 

2. Nutritional Composition of Fish Powder 

Fish powder is widely appreciated for its dense nutritional composition. It contains all 

essential amino acids, bioavailable calcium and iron, and a favorable fatty acid profile.  

2.1 Proteins and Amino Acids 

Fish powder typically contains 60–80% protein by dry weight, depending on the raw 
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material and processing method. It is a complete protein source, containing essential amino 

acids such as lysine, methionine, and leucine (Matos, 2017). These are particularly beneficial 

in cereal-based diets that are deficient in these amino acids. 

2.2 Lipids 

While the fat content varies with the species and processing method, marine fish 

powders generally contain higher levels of omega-3 fatty acids such as EPA (eicosapentaenoic 

acid) and DHA (docosahexaenoic acid). These lipids play vital roles in cardiovascular health 

and cognitive function (Kris-Etherton et al., 2002). 

2.3 Minerals and Micronutrients 

Calcium, phosphorus, zinc, iodine, and iron are present in significant amounts, 

especially in powders made from small whole fish with bones. A study by Bogard et al. (2015) 

demonstrated that small fish species, such as anchovy and sardines, are particularly rich in 

bioavailable calcium and iron. 

2.4 Vitamins 

Fish powder is also a good source of fat-soluble vitamins such as A and D, and water-

soluble B-complex vitamins, including B12, which is crucial for preventing anemia and 

supporting neurological health (Roos et al., 2007). 

3. Raw Materials and Species Used 

Several species are used for producing fish powder. In many African and Asian 

countries, small pelagic species such as anchovies (Stolephorus spp.), sardines (Sardinella 

spp.), and mackerel (Rastrelliger spp.) are common. In addition, by-products such as heads, 

trimmings, and backbones from large-scale fish processing operations are also utilized (Eyo, 

2001). 

The use of low-value fish, often discarded or used for fishmeal, is particularly relevant 

from a sustainability perspective. By converting these into human-edible fish powder, value is 

added while reducing waste and environmental impact. 

4. Processing Technologies 

Processing techniques for fish powder are aimed at improving shelf life, microbial 

safety, and nutrient retention. The main steps include cleaning, cooking, drying, milling, and 

packaging. 

4.1 Cooking 

Boiling or steaming helps in denaturing proteins, softening bones, and destroying 

pathogens. It also aids in the removal of excess fat and reduces fishy odour. 
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4.2 Drying 

Drying is a critical step to reduce moisture content to below 10%, which is essential for 

microbial stability. Sun drying is common in traditional settings, but mechanical drying (hot 

air, vacuum, or freeze drying) offers better control and uniformity (Clucas & Ward, 1996). 

4.3 Milling and Sieving 

Once dried, the fish is milled into a fine powder using hammer or disc mills. The powder 

is then sieved to achieve uniform particle size and packed in moisture-proof containers. 

4.4 Preservation 

Some fish powders are enriched with natural antioxidants (e.g., tocopherol or rosemary 

extract) to prevent lipid oxidation, especially if stored for long durations. 

5. Applications in Food and Nutrition 

Fish powder has shown great potential in improving dietary diversity and tackling 

malnutrition. It is suitable for all age groups, especially children and lactating mothers.  

5.1 Complementary Foods 

In developing countries, fish powder is being added to complementary foods for infants 

and young children. A study in Cambodia showed that adding 10% fish powder to rice-based 

gruel improved the iron and zinc content significantly, supporting better growth and cognitive 

development (Skau et al., 2013). 

5.2 Bakery and Snack Products 

Fish powder can be incorporated into biscuits, bread, and crackers without significantly 

altering taste or texture, especially when used in low concentrations (5–10%). Products 

enriched with fish powder have demonstrated better protein and mineral profiles (Agampodi et 

al., 2020). 

5.3 Instant Soups and Noodles 

Several commercial instant soup and noodle brands are now incorporating fish powder 

as a protein fortifier. These appeal to health-conscious consumers seeking functional foods. 

6. Role in Animal Feed and Aquaculture 

Fish powder is extensively used in animal and aquaculture feeds. It improves feed 

efficiency, growth rate, and overall health of animals. 

6.1 Poultry and Livestock Feed 

Fish powder provides an excellent source of digestible protein and essential fatty acids 

for poultry and pigs. Inclusion levels typically range from 5–15% in balanced feed formulations 

(Windsor et al., 2014). 

 

http://www.thefishworldmagazine.com/
mailto:thefishworldmagazineindia@gmail.com


1033 

 

                                                                                                                                                                     

  

Official Website 

www.thefishworldmagazine.com 

thefishworldmagazineindia@gmail.com  

The Fish World Magazine Vol.2(9) September 2025, 1030-1035 

 
 

Rajput et al  

Publication Date: September 30, 2025 

6.2 Aquaculture Feed 

In aquafeed, fish powder (often interchangeably referred to as fish meal) enhances 

growth, feed conversion ratios, and disease resistance. However, there is growing interest in 

replacing high-cost fishmeal with more sustainable formulations, including fish powder made 

from processing wastes (Tacon & Metian, 2015). 

7. Economic and Environmental Sustainability 

Using low-value fish and fish processing by-products for fish powder production 

contributes to the circular economy. It enhances resource utilization and reduces pressure on 

wild stocks. 

7.1 Value Addition and Livelihoods 

Fish powder production creates livelihood opportunities for women and small-scale 

entrepreneurs. In regions such as West Africa and Southeast Asia, small-scale fish powder 

enterprises have improved household incomes and nutrition simultaneously (FAO, 2022). 

7.2 Waste Reduction 

Utilizing fish offal and trimmings, which would otherwise be discarded, helps reduce 

organic waste and minimizes environmental pollution (He et al., 2021). 

7.3 Carbon Footprint 

The carbon footprint of fish powder is relatively low compared to red meat or dairy 

proteins. Moreover, using solar drying or low-energy processing methods can further reduce 

emissions. 

8. Safety and Quality Concerns 

Quality assurance in fish powder production is critical. If not handled properly, it may 

harbor pathogens, accumulate heavy metals, or undergo lipid oxidation. 

• Microbiological Safety: Adequate cooking and drying are essential to destroy 

pathogens such as Salmonella, Listeria, and E. coli. 

• Contaminants: Marine species may bioaccumulate mercury or PCBs. Regular 

monitoring and selection of safe species is important. 

• Sensory Attributes: Excessive fishy odor or rancidity can reduce consumer 

acceptance. Use of antioxidants and controlled storage helps mitigate this. 

9. Regulatory Aspects 

Countries vary in their food safety regulations for dried fish powders. Codex 

Alimentarius provides general guidance on microbial limits and heavy metal contamination in 

fishery products. National authorities, such as the Food Safety and Standards Authority of India 
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(FSSAI), also outline standards for dried and powdered fish products. 

Proper labelling, traceability, and HACCP (Hazard Analysis and Critical Control Point) 

protocols are recommended for both export and domestic markets. 

10. Challenges and Future Perspectives 

Despite its potential, fish powder adoption faces some challenges: 

• Consumer Perception: Overcoming the perception of fish powder as a "poor man's 

food" or as "waste-based" is crucial. 

• Standardization: Variation in processing methods leads to inconsistent quality. 

• Storage and Shelf Life: High fat content increases the risk of rancidity in warm, humid 

climates. 

Prospects 

With increased interest in sustainable nutrition, fish powder is poised for greater 

integration into school feeding programs, emergency nutrition kits, and functional food sectors. 

Research on encapsulation and flavour masking can help broaden its appeal. 

11. Conclusion 

Fish powder presents an effective, sustainable, and nutritious solution to bridge dietary 

protein gaps and reduce fish industry waste. Its versatility across food and feed applications, 

combined with its nutrient density, positions it as a promising ingredient for addressing 

malnutrition and promoting food security. 

For successful mainstreaming, concerted efforts in standardization, quality assurance, 

consumer education, and policy support are essential. With the right frameworks, fish powder 

can contribute significantly to global health and sustainability goals. 
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