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In recently, the mostly used proteins in the food industry are 

derived from soybeans or milk. The soybean and milk industries 

have concentrated on recovery and usage of proteins from their 

by-products. The same situation cannot be said for seafood 

industry, especially  underutilized fish species and protein rich by-

products, which are used in animal feed fish meal/oil and fertilizer 

production. However many researches showed that these 

materials contain valuable proteins, amino acids, oil, enzymes, 

collagen, gelatin and bioactive compounds. Developments of novel 

technologies give opportunity to extract proteins from these 

products and utilize as functional ingredients in food systems.   

Seafood by-products and underutilized species, causing major 

environmental and economic problems, can be converted into 

value-added and ready-to-eat products, contributing to the 

sustainability of natural resources, reducing waste management 

costs and producing profitable products with functional features 

and great usage area. 

A promising evaluation route of seafood processing by-products 

and underutilized species are the production of fish protein 

hydrolysates and isolates. Protein hydrolysation is the process 

including chemically or enzymatically broken down the proteins to 

peptides and/or free amino acids. The other protein recovery 

method is pH shift method that based on the differences in 

solubility that muscle proteins in water exhibit at different pH 

values.  

The recovered proteins both have essential nutrients, antioxidant 

activities and good functional properties such as gelling, water 

holding, oil absorption, protein solubilization, foaming and 

emulsifying properties. With these characteristics, they can be 

used as ideal ingredients for manufacturing different types of food 

products. 

In this study, knowledge about the evaluation possibilities of by-

products and underutilized fish as value added products were 

complied. It is hoped that the work will be beneficial to all 

interested actors in the sector. 
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High solubility 

Water holding capacity 

Foaming capacity/stability 

Emulsification capacity/stability 

Reducing cooking loss 

Bioactive properties 

Antioxidant properties 

Oil binding capacity 

Reducing drip loss  
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Fish Protein Powder Products; 

milk replacers,  

protein supplements,  

stabilizers in beverages 

flavour enhancers in 

confectionery products 

frankfurter-type fish sausages, 

fish ball,  

functional fish protein gels,  

fish burger ,  

fish croquet etc.  

Development of fish sausages (Piers et al., 
2009), fish balls (Shaviklo et al., 2010) and 

beef balls (Hayam, 2015) incorporated with 

fish protein isolate has been already 

reported. Shaviklo et al.,(2016) studied on 

ingredient optimization of fish burger 

formulated with fish protein isolated from 

tuna by-product and its storage stability 

study. Das et al. (2017) tested collagen 

hydrolyzate produced from aquaculture 

wastes as a peroxide inhibitor in lipid- 

based foods.  

According to researchers' evaluations, in contrast to synthetic antioxidants, collagen-based antioxidants have 

contributed to the production of an improved shelf-life and nutritional value by protecting the product. Protein 

hydrolysates are also used in sports nutrition, weight control diets and nutritional supplements (Mahmoud and Cordle 

2000). Other uses of protein hydrolysates as described by Mahmoud and Cordle (2000) include as the nitrogen 

sources for enternal feeding of individuals with specific nutritional or physiological needs, such as infants with intact 

protein hypersensitivity, or individuals with impaired GI function (e.g. Crohn’s disease), short bowel syndrome or 

specific organ disease (e.g. pancreatitis, renal and hepatic malfunction), cancer patients and individuals with AIDS. 


