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SUMMARY

Fish protein powder (FPP) is a nutrient-rich food ingredient made from fish muscle, fish processing by-
products, or low-value fish species. It is produced through steps like cleaning, cooking, pressing, drying, and
grinding, with freeze drying giving the best nutrient quality. FPP contains 70-90% protein and supplies all
essential amino acids, along with important vitamins and minerals. It offers many health benefits, including easy
digestion, muscle growth and recovery, stronger bones, better heart health, improved immunity, and weight
control. Because of these benefits, FPP is used in protein supplements, sports nutrition, infant food, clinical diets,
bakery and dairy products, and animal feed. Making FPP from fish by-products also reduces waste and supports
a more sustainable food system. However, challenges such as fishy odor, fat oxidation, allergy risks, high
production cost, and low consumer awareness still limit its use. With further research and improved technology,
fish protein powder holds strong potential as a healthy and sustainable protein source for the future.

INTRODUCTION

Fish protein powder (FPP) is an emerging functional food ingredient produced from high-quality fish
muscle, fish processing by-products, or underutilized fish species. It is rich in essential amino acids, bioactive
peptides, vitamins, and minerals, making it a valuable nutritional supplement. With increasing demand for
sustainable protein sources, fish protein powder has gained attention as an alternative to conventional animal and
plant proteins. It is widely used in nutritional supplements, infant foods, sports nutrition, clinical diets, and food
fortification. Protein plays a crucial role in human growth, tissue repair, immune function, and overall health.
Increasing global population and rising protein demand have encouraged researchers to explore sustainable and
nutrient-rich protein sources. Fish protein powder is one such innovative ingredient prepared by drying and
milling fish meat or protein concentrates obtained from fish and seafood processing.

Production of Fish Protein Powder

The manufacturing process of fish protein powder involves several carefully controlled steps to maintain
nutritional quality and safety.

1. Selection of Raw Material

Fresh fish, low-value fish species, or fish processing by-products such as frames, trimmings, and fillets are
selected. Freshness is essential to prevent microbial contamination and maintain protein quality.

2. Cleaning and Preparation

The fish is washed thoroughly to remove impurities, blood, scales, and unwanted materials. Bones and skin may
be removed depending on the desired product.

3. Cooking

Cooking denatures proteins, destroys microorganisms, and facilitates oil separation. Steam cooking is commonly
used.

4. Pressing and Oil Removal

Cooked fish is pressed to separate water and oil from solid protein material. Excess oil removal improves shelf
life and product stability.

5. Drying

The protein-rich material is dried using methods such as:

* Spray drying

* Freeze drying

* Drum drying

* Hot-air drying

Freeze drying provides superior nutrient retention but is more expensive.

6. Grinding and Packaging

The dried material is finely ground into powder, sieved, and packed under hygienic conditions in moisture-proof
containers.
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Nutritional Composition

Fish protein powder contains numerous essential nutrients that contribute to its high nutritional value.
Protein

Fish protein powder generally contains *70-90% protein*, depending on the production method. It supplies all
essential amino acids including:

* Lysine

* Methionine

* Leucine

* Isoleucine

* Valine

* Threonine

Figure 1: Image of Fish Protein Powder.
Health Benefits
High Digestibility
Fish proteins are highly digestible compared to many plant proteins, making them suitable for children, elderly
individuals, and patients recovering from illness.
Muscle Growth and Recovery
The rich essential amino acid profile supports muscle protein synthesis, making fish protein powder beneficial
for athletes and physically active individuals.
Bone Health
The presence of calcium, phosphorus, and vitamin D contributes to stronger bones and helps reduce the risk of
osteoporosis.
Cardiovascular Health
Fish-derived peptides may help lower blood pressure and improve vascular function. When residual marine lipids
are present, omega-3 fatty acids can further support heart health.
Immune Support
Protein, selenium, zinc, and bioactive peptides strengthen immune function and promote resistance against
infections.
Weight Management
Fish protein powder promotes satiety, helping individuals manage calorie intake while preserving lean body mass.
Nutritional Supplements
It is incorporated into protein shakes, capsules, and nutritional beverages.
Sports Nutrition
Athletes use fish protein powder as an alternative to whey protein for muscle recovery and endurance.
Infant Nutrition
Fish protein hydrolysates are investigated as ingredients in specialized infant formulas because of their
digestibility.
Clinical Nutrition
Hospitals use fish protein formulations in enteral feeding for patients requiring easily digestible protein.
Bakery Products
Fish protein powder can fortify bread, biscuits, cookies, and snack foods to increase protein content.
Dairy Products
It may be incorporated into yogurt, cheese spreads, and nutritional drinks.
Animal Feed
Fish protein powder is also widely used in aquaculture, poultry, and livestock feed due to its excellent amino acid
balance.
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Environmental and Economic Importance

The seafood processing industry generates substantial quantities of by-products that are often discarded.
Converting these materials into fish protein powder provides several benefits:

* Reduces food waste

* Minimizes environmental pollution

* Generates additional income for seafood industries

* Supports circular economy practices

* Improves resource utilization

Challenges

Despite its advantages, several challenges limit the wider adoption of fish protein powder.

Fishy Odor and Flavour

Strong odour and taste may reduce consumer acceptance. Flavor masking and deodorization technologies are
being developed.

Oxidation

Residual fats can oxidize during storage, causing rancidity. Proper packaging and antioxidants improve shelf life.
Allergenicity

Fish proteins may cause allergic reactions in susceptible individuals; therefore, appropriate labeling is essential.
Production Cost

Advanced drying technologies such as freeze drying increase manufacturing costs.

Consumer Awareness

Many consumers remain unfamiliar with fish protein powder and its nutritional benefits, highlighting the need
for education and marketing.

Future Prospects
Research continues to improve fish protein powder production through enzymatic hydrolysis, membrane
filtration, and advanced drying techniques. Novel applications include:

CONCLUSION

Fish protein powder represents a promising nutritional ingredient with high-quality protein, essential
amino acids, minerals, vitamins, and bioactive compounds. It offers excellent digestibility, numerous health
benefits, and wide-ranging applications in food, pharmaceutical, and nutraceutical industries. Furthermore, its
production from fish processing by-products supports sustainability and reduces environmental waste. Although
challenges such as flavor, oxidation, and production cost remain, continued technological advancements are
expected to enhance product quality and consumer acceptance. Fish protein powder has considerable potential to
contribute to improved nutrition and sustainable food systems worldwide.
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