
Eurasian Journal of Food Science and Technology 2020; Vol: 4, Issue: 2, pp: 59-69 
 

59 
 

Value-added Fish Products 

 

İlknur UÇAK1, Maham ZAHID1* 

1Nigde Omer Halisdemir University, Faculty of Agricultural Sciences and Technologies, Nigde/Turkey 

*Corresponding author: maham.zahid77@gmail.com 

 

 

Abstract 

  

Fish industry is rising day by day, resulting in various by-products. By-products obtained from 

fish are highly beneficial and attracting the customers both from national and international 

market now a days. The various by-products obtained from the different portions like skin, 

bones, head, and viscera of fish. Different protein recovery methods are used to obtain 

hydrolysates that have properties of antioxidants, emulsifiers, gelatins agents etc. Fish protein 

hydrolysates (FPH) is also used as fish-based fertilizers for animal feed. Fermented products 

include fish sauce or fish oil. Surimi is a protein paste obtained from fish meat, having high 

nutritional value. Collagen and gelatins are derived from fish skin and bones and are being used 

in cosmetic, pharmaceutical and meat business. Enhanced consumption of fish waste materials 

as food not only lessens numerous environmental issues but it also helps in production various 

value-added products. Thus, it is essential to maximize the production of fish by products. In 

this review, various fish by-products and their benefits are discussed. 
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INTRODUCTION 

 

From last few decades, fish industry is growing constantly and producing a significant 

number of by-products. The by-products obtained from this industry include fish head, skin, 

bones thrones and viscera. Some portion is preceded for animal feed as protein source, collagen 

and fish oil production. Moreover, biofuels, fertilizers and some high value bioactive 

commands can also be obtained. Fermentation process which is customarily used for increasing 

shelf life of fish also develops bacterial metabolites of interest. Application of fermentation to 

by-products, quality of protein hydrolysates oils and production of antioxidants can also be 

increased. This technology can be viewed as promising field of study, which is safe, effective, 

low energy expenditures and environmentally friendly, presents points of interest for future 

application.  

Fish is valuable source of protein also contains important minerals and fatty acids, has 

good nutrient digestibility and wholesomeness to satisfy customer’s expectations (Nordvi et 

al., 2007). The provision of fish products constantly will extend the range of health promoting 

fish-based products and provide a viable option to upgrade the low value species and waste 

generated by fish processing industry. 

 

Recovery methods of fish proteins 

 

Most commonly used techniques for protein recuperation from processed fish by-

products, have been used since last many years. All methods principally either degrade the 

peptide bonds of protein to release peptides, amino acids or isolate protein by changing its pH. 

An effective way of producing bioactive peptides or protein hydrolysates that recognize the 

native protein and subsequently recovering the peptides and amino acids by applying 

enzymatic, chemical or fermentation processes (Li-Chan, 2015). Recovery method techniques 

used for fish proteins depend on factors like cost, quality and time. Elimination of insoluble 

from FPH, produced during recuperation process, is carried out by hydrolysis using either 

centrifugation or microfiltration. This process of elimination continues until refined color of 

hydrolysate is attained (Pasupuleki and Braun, 2010). 

 

Enzymatic hydrolysis 

 

Proteolytic hydrolysis is a promising technique to recover hydrolysate from fish 

protein. Following method is performed by the use of endogenous enzymes and exogenous 

enzymes. It is a partially hydrolysis and properties of native proteins can be upgraded (Althouse 

et al., 2018). The enzymes commonly involved Alcalase,, Protamex α-chymotrypsin, Neutrase, 

Flavourzyme, pepsin, trypsin, pancreatin, bromelain, Pronase E, Orientase, thermolysin,, 

papain, Validase, Protease A amano, Protease N amano, and cryotin F (Chalamaiah et al., 

2012). Processing conditions for example recommended temperature and pH must be in 

accordance to achieve the ideal action of the enzymes including hydrolysis time which is a 

main determinant in the production of hydroxylates with activity of antioxidant (Samaranayaka 

and Li-Chan, 2011). Numerous researches stated that peptides or hydrolysates obtained via 

proteolytic hydrolysis are source of antioxidants (Yarnpakdee et al., 2015; Jemil et al., 2014). 
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Chemical Hydrolysis 

 

This technique of hydrolysates recuperation process includes either acid or alkaline 

results in the breakdown of fish protein into peptide fragments of various sizes and free amino 

acids. It is generally simple and relatively inexpensive method. In this process, sulfuric acid 

and hydrochloric acid are utilized at high temperature and pressure (Kristinsson and Rasco, 

2000). Hydrolysates obtained using acid hydrolysis process is highly soluble but may be bitter 

with poor quality and nutritional values (Chobert et al., 1996). 

 

Fermentation hydrolysis 

 

Biochemical process such as fermentation process uses microbes and their metabolites 

to breakdown the fish proteins. Fermentation hydrolysis commonly uses lactic acid bacteria 

which produce lactic acid as finishing product of fermentation. Fermentation has been used 

since early history to preserve the food from microbial spoilage. However, it has become a 

great concern for health researchers, as it increases the level of bioactive compounds in food 

products as well as decrease anti-nutrient factors through hydrolysis. The one of the major 

benefits to consume fermented products is the ingestion of living microorganism together with 

food, some of them act as probiotics which improve the digestion and intestinal health and 

inhibit the colonization of pathogenic bacteria in the gut. 

 

Physicochemical problems linked with fish proteins 

 

Protein hydrolysates are made up of amino acids and peptides resulting from partial 

hydrolysis (Schaafsma, 2009). Local proteins improve their physicochemical and sensory 

functions via hydrolysis (Kristinsson and Rasco, 2000). Bioactive peptides are originated from 

fish protein hydrolysates (Chalamaiah et al., 2012). Marine products demand and consumption 

is increasing, resulting in increased fish processing byproducts or waste. Leftover by-products 

can be used for specialty foods with values such as vegetable manure; livestock feed and fish 

oil, which can be effectively separated. Huge amounts of byproducts coming from fish 

processing can cause alarming elimination problems in industrial and developing countries 

(Villamil et al., 2017).  

 

The proteins from fish muscle are more vulnerable to denaturation. This technique and 

processing situations are serious issues in achieving the desired quality of hydration. Recovery 

methods for hydrolysate depend on the kind of fish and processing (Kristinsson and Ingadottir, 

2006). The unpleasant flavor of hydrolysates is a key task in the development of hydrolysate 

products. This process is multiplied by peptide bonds that are 100% of the total number of 

peptide bonds in the native protein (Pasupuleki and Braun, 2010)  

 

Fish and fish products have physiochemical properties that may vary in sensory 

attributes. Clearly, the hydrolysis of the protein results in better functions such as 

emulsification, solubility, water holding capacity and gelation (Foh et al., 2011). The level of 

hydrolysis which quantifies the degree of protein debasement is a limiting factor for the 

procedure (Quist et al., 2009. The strategy for proteolytic change of food proteins to enhance 

the tastefulness and timeframe of realistic usability of the accessible protein asset goes once 

more into the old occasions (Taha and Ibrahim, 2007). Relatively, protein hydrolysis forms 

peptides with enhanced valuable and tactile properties than their local proteins (Cheison and 

Wan, 2003).  
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Be that as it may, the FPH and disengages are messed with as they experience the 

different preparing steps. To an ever-increasing extent, mass and huge scope creations of FPH 

have been obliged by taste surrenders and the financial results that accompany hydrolysates. 

Despite the fact that the unpleasant taste related with FPH is as yet not completely 

comprehended, it is estimated to be brought about by the presentation of the hydrophobic tail 

of the amino corrosive during protein collapse. The strategy for hydrolysis altogether 

influences the nature, arrangement, and physico-synthetic characteristics that describe the 

hydrolysate. Catalyst hydrolysis has been the broadly utilized strategy for protein hydrolysis 

(Hou et al., 2017). The various properties of FPH, for example, water holding limit, solvency, 

emulsion capacity, frothing limit, and gelling capacity, could be used in various food 

definitions (Chalamaiah et al., 2012). 

 

Fermented fish products 

Numerous countries across the world use fermented fish as a conventional food, 

particularly in Asia, Europe and Africa as well. As fish owing short shelf-life, the human 

wanted from the day first to increase their shelf life. Among the ferments products the utmost 

one is the fish sauce. The by-products are gained as an outcome of fish handing out at an 

industrial level from aquaculture. Such consequences signify about 60.00 percent of entire fish 

mass afterwards industrial processing, though it varies rendering to species (Ideia et al., 2019). 

A huge variety of superior component can be obtained and may be employed for human 

ingesting (Zamora-sillero et al., 2018; Ideia et al., 2019). As previously stated, by-products can 

characterize a major fraction of fish total weight, with the upsurge in global fish request, the 

by-products likewise rise. 

For example, fish by-products are largely employed for production of oil and animal 

feedstuff (Vazquez et al., 2019). As it is recognized, fish are an ironic basis of long chain v -3 

fatty acids, being liver the key tissue wherever lipids are accrued, while they might be too 

originating in other wastes like the skin or head (Rai et al., 2010). One of the furthermost 

extensive use for fish waste is the animal feed production (Mo et al., 2018).  For this aim, 

protein hydrolysates gained from fish wastes are used, as it is the valuable means for healthier 

adaptation of the proteins, in order to obtain an improved animal daily protein intake 

(Saadaoui et al., 2019). In count, the other practices for fish wastes are the production 

of biofuel, while not as common as production of oil or animal feed, are likewise a 

significant share of the industrial movement assigned to the fish by-products (Cadavid-

Rodriguez et al., 2019; Radziemska et al., 2018). Lastly, one more significant use of fish 

waste is for obtaining enzymes. The chief group of aquatic enzymes is proteases, which 

have an imperative profitable practice. These mostly comprise pepsin and trypsin, while 

collagenase, elastase, and chymotrypsin are also available (Derouiche et al., 2019). The usage 

of enzymes is vital in a huge figure of industrial applications like food technology (Saranya 

et al., 2018). 

Fermentation is a harmless method, biologically friendly and profitable, which 

permits gaining an extensive variation of composites, including bioactive peptides. 

Currently, this technique is being used to get the peptides by the use of bases or acids to 

encourage protein hydrolysis, mostly due to its cost effectiveness (Suresh et al., 2018, 

Ramirez et al., 2013), so it may be considered beneficial implementation in nutritional 

class of fish goods that are known as main source of protein in feed (Ozyurt et al., 2019). 

Via fermentation, superiority of oil obtained from fish by-products rises in contrast with 

action with formic acid (Ozyurt et al., 2018).  

 

 



Eurasian Journal of Food Science and Technology 2020; Vol: 4, Issue: 2, pp: 59-69 
 

63 
 

Hydrolysates have numerous functional properties primarily solubility, emulsifying 

and foaming attributes, fat binding and water holding capacity. Molecular weight and structure 

may affect these functions, playing a vital role in their utilization as nutritional supplements, 

gelling agents and emulsifiers (Tahergorabi et al., 2015). 

 

Surimi 

 

Myofibril proteins formed a blend known as surimi and this protein could be acquired 

from flesh of fish. Fish washed with salt solution to clear away sarcoplasmic proteins and 

preserved with the incorporation of cry preservatives. Revamp fishery merchandise are 

contrived from minced muscle, that is used to a procedure of jellification. In subject to enhance 

the gel making properties, some specific methods and binding agents like transglutaminase, 

could be selected for this process (Uresti et al., 2004). A Japanese term used for stable 

myofibrillar protein paste of fish meat known as surimi, having extra ordinary nutritive value 

and capability of gel formation (Moreno et al., 2016). However, generally made from fish 

species, fresh water species of fish have been recognized as desirable substrates for surimi 

production due to general reduction in worldwide harvest of aquatic fish and persistent 

development in fish framing. The aquatic business uses white muscle for processing of surimi, 

and fish wastes that alleged for 60 to 70% of the weight of fish are commonly thrown out as 

waste, which may causes environmental impediments (Torres et al., 2007). As economical 

sources of rich protein, these wastes could be converted into value added biological active 

hydrolysates, peptides and additionally, consumed in food systems as nutritional, physiological 

and protein functionality modifiers (Nikoo and Benjakul, 2015). 

For economical seafood production washed fish mince or surimi is a good source. 

Unwashed fish mince also a good economical source having nutritional prime importance 

containing water soluble vitamins, lipids and minerals, economically low in price and enhanced 

protein yield. Magnusdottir (1995) elaborated higher yield in fish mince are specifically 

significant nowadays as many conventional fish resources around the globe lead to decrease. 

Surimi can be used directly in several systems of food and in a physically or chemically 

changed form to generate nutritional and functional products (Babbitt, 1986).  

Surimi has some exceptionally extraordinary traits, like gel foaming, emulsifying and water 

binding characteristics. The higher amount of myofibril protein empowers the product to form 

a gel upon heating to form an elastic texture (Lanier, 1986). Under low constant storage 

temperature, surimi at frozen temperature can be stored up to 1-2 years without any major 

alterations in functional characteristics (Bertak and Karahadian, 1995). Commercial blocks of 

surimi are made with the label “good if used within 2 years”. Park and Lin, 2005 explained 

because of its peculiar properties, surimi is considered a raw material for kamaboko processing 

(Holmquist et al., 1984) and surimi products with several types and spice of crab meat (Verrez 

et al., 1992), lobster meat (Moskowitz and Porretta, 2002), and shrimp meat. Moreover, its 

application has been prolonged further shellfish analogs. It includes fish nuggets, frankfurters, 

and fish patties (Buck and Fafard, 1985; Destura and Haard, 1999).  

Nowadays, fish industry has raised demands for consumption of all raw materials. Regrettably, 

seafood processors using only 15-30% of the harvest for producing fish fillets and surimi 

(Wendel et al., 2002). Enhanced consumption of fish fillet or improve quality of surimi by-

product as food not only solve several environmental problems (Martin, 1992), but it is also 

being used for the production of value added fish products (Hoke et al., 2000).  
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Properties of Surimi 

Functional characteristics of proteins display their capability to form gels and holding 

oil or water or examine visually as whiter. These contain solubility, water absorption and 

binding capacity, gelatin, viscosity, swelling capacity, emulsifying capacity. Among all, the 

crucial functional feature in surimi is the gelling feature (Marsili, 1993). Gelation is thermo 

irrevocable (Chang and Regenstein, 1997). Fish myofibril protein, which is the main culprit for 

gelation, can form a strong and elastic gel upon heating (Lanier, 1994). Fish myofibril proteins 

may be heated to high temperatures without give up gel strength or water holding capacity. The 

functional feature of surimi can majorly afflicted through the biological traits of the fish such 

as their species (Pipatsattayanuwong, 1995) seasonality, sexual puberty, rigor and some 

external factors such as (Park and Lin, 2005) harvesting and onboard handling, processing 

water (Lin and Park, 1997), time, temperature (Suvanich et al., 2000) washing cycle (Chand 

and Regenstein, 1997), pH, (Thawornchinsombut, 2004), salinity, and functional ingredients 

(Lian et al., 2000).  

Oily/red fish fleshed can be utilized to prepared mince or surimi. Although, the quality 

of surimi changes with respect to the whiteness, trimethylamine oxide (TMAO), and fat 

constituents of the fish. To make surimi with storage strength, few steps must be followed to 

contradict the belongings of the heme proteins and oil (Putro, 1989). Heme proteins like 

myoglobin and hemoglobin, is responsible for the red coloration of dark muscle. Moreover, 

oxidation of fat muscles in dark muscles is helped by these heme proteins, which causes a 

rancid odor. Antioxidants or vacuum packaging can be utilized to avoid from lipid oxidation 

in flesh of the fish (Chen, 2002). The functional characteristics of surimi are affected by fish 

freshness. It is possible due to freshness affects the biochemical traits of fish muscle. Freshness 

of this fish is mainly dependent on temperature or on time. Freshness of fish is also be affected 

by situations of harvesting and approach used for capturing of fish, such as weather situations 

at sea, salt uptake, length and size of tow and temperature of fish after capturing, and on-board 

approach of handling and vessel storage situations  

For fish capturing, time and temperature are the crucial factors to determine the 

functional characteristics of surimi. Several proteolysis changes could be occurring in the final 

products, surimi, if prolonged the duration of storage or processing time and raised the 

temperature of storage and processing procedure. Therefore, to prepare surimi with healthy 

functional characteristics, fish must be processed immediately on capturing or kept at 0ºC when 

holding is compulsory.  

 

Collagen and Gelatins 

 

Fish by-product speak to almost 30% of fish fillet handling waste. These are created as 

an outcome of the arrangement of various fish items. Collagen is the basic protein found in the 

skin and bones of creatures and gelatins are their debasement items. Bones and skin are 

consequently a rich wellspring of collagen and gelatin, and a few investigations have been done 

to get collagens from wastage including bones, fins, skin and scales of various species of fishes, 

and spineless creatures, that in any case would be discarded (Morimura et al., 2002; Senaratne 

et al., 2006). The collagen yield got from various sources extended from 36% - 54% (Nagai 

and Suzuki, 2000). The collagen possible uses include: consumable housings for the meat 

businesses, beauty care products (as it has great saturating properties) (Swatschek et al., 2002) 

and biomedical or pharmaceutical applications, which incorporate creation of wound and cut 

dressings, vitreous inserts or bearers for sedate conveyance (Takeshi and Suzuki, 2000).  
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A few studies likewise show that collagen might display high enemy of radical action 

(Morimura et al., 2002). Fish gelatins might likewise be utilized as emulsifiers in various food 

items (Surh et al., 2006) since it has been seen that gelatin from fish can balance out emulsions, 

tolerably stable to bead conglomeration and creaming, significantly subsequent to being 

exposed to changes in temperature, salt concentration and pH. 

 

CONCLUSION 

 

Investigations on the re-utilization of fish by-products can add to increment modern 

development by maintainable create mint. As appeared here, aging may give a subsequent 

life to angle side-effects from angling or aquaculture to acquire bioactive peptides, 

biocides, additives, cancer prevention agents or different items. In this way, fish waste 

could be a significant wellspring of mixes important to food or pharmaceutical industry. 

This is a valuable procedure for fish squander valorization, along these lines assisting 

monetarily and limiting the natural effect, and adding to the maintainability of fish 

creation. Moreover, it ought to be noticed the possible utilization of aging as a perfect 

innovation for the creation of these mixes of intrigue. 

The principle issues to be confronted when attempting to actualize and implement the board 

quantifies in fishery exercises are those identified with the framework required both on board 

vessels and shoreward. As most of the fish species are highly perishable, quick handling is 

required. This prompts the need to build up and actualize conventions of side-effect 

detachment, classification and capacity, just as recommendations for preservation or pre-

preparing options whenever the situation allows, either ready or ashore, in order keeping up 

the materials in the proper handling conditions. A portion of the principle impediments in 

actualizing the innovation to acquire benefits from disposes of and by-get are the 

accompanying:  

• Scant interest in latest advancements applied to disposes of and by-catch to acquire 

advanced included worth items.  

• Restricted storerooms of trawlers and inclination of augmenting stockpiling of species 

with high business esteem, instead of those disposes of or by-get, which as of now have 

a lower showcase cost.  

• Lack of a worldwide approach system and serious enactment with respect to disposes 

of and by-get. 
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