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Intelligence

Byproduct utilization for increased
pro�tability, part 3

2 May 2013
By George J. Flick, Jr., Ph.D.

Enzymatic, chemical production of �sh protein
hydrolysates
With a dramatically increasing world population, there is rising demand for protein and an
accompanying focus on underutilized protein sources. This global need presents an opportunity to
apply aquacultured and wild �sh resources more intelligently.

Novel processing methods are required to convert seafood by-products into more pro�table and
marketable products. Recent publications have identi�ed a number of bioactive compounds from �sh
muscle protein, collagen, gelatin, oil, bone, various enzymes and internal organs that remain after
processing. These byproducts are important bioresources that might be used for applications in food,
healthcare products and pharmaceuticals, or as specialty feeds for �sh and other animals.

Currently, the majority of �shery by-products are used to produce �sh oil, �shmeal, fertilizer, pet food
and �sh silage. However, most of these recycled products are of low economic value. Fish protein
hydrolysate obtained from viscera (one of the most important by-products), processing wastes and �sh
discards can be used as an ingredient in food industries to provide whipping, gelling and texturing
properties.

(https://debug.globalseafood.org)
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Enzymatic production of hydrolysates
Proteins from �sh-processing by-products can be modi�ed to improve their quality and functional
characteristics through enzymatic hydrolysis. By applying enzyme technology for protein recovery in
�sh processing, it may be possible to produce a broad spectrum of food or other higher-valued
ingredients, and improve the functional and nutritional properties of protein.

Proteolytic enzymes constitute one of the most important groups of commercial enzymes, which have
ample utilization in industrial processes. Biochemical production of �sh protein hydrolysates can be
performed through an autolytic process by endogenous enzymes or an accelerated and controllable
method using exogenous enzymes.

Many commercial enzymes, which include enzymes from microbial origins, have been reported for
application in the hydrolysis of �sh proteins. In comparison to animal- or plant-derived enzymes,
microbial enzymes offer several advantages, including a wide variety of available catalytic activities,
greater pH and temperature stabilities.

Proteins from �sh-processing by-products can be modi�ed to improve their quality and functional
characteristics through enzymatic hydrolysis.
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In the process of hydrolyzation, proteolytic enzymes produce two distinguishable fractions, soluble and
insoluble. The insoluble fraction can be used as animal feed, and the soluble fraction, which contains
the hydrolyzed protein, can be converted into a valued ingredient, incorporated into a food or healthcare
product, or used as a nitrogen source for microbial growth.

The variables with the most important impacts in this complex enzymatic reaction are enzyme
concentration, protease speci�city, pH, the temperature of the reaction, the nature of the protein
substrate and the degree of hydrolysis obtained.

Chemical production of hydrolysates
Chemical hydrolysis of proteins achieved by cleaving peptide bonds with an acid or base is another
way to produce �sh protein hydrolysates. Several processes have been proposed for the acid or alkaline
hydrolysis of �sh, a popular approach because the processes are relatively inexpensive and do not
require advanced technology. However, there are limitations to the development of food ingredients
using these processes.

Chemical hydrolysis is di�cult to control and almost invariably leads to products with variable
chemical compositions and functional properties. Hydrolysis using strong chemicals and solvents is
customarily performed at elevated temperatures and pH, and generally yields products with reduced
nutritional qualities and functionality that are restricted to uses as �avor enhancers.

Acid hydrolysis of proteins is used more commonly than hydrolysis under alkaline conditions. Although
the process is destructive to the raw material and di�cult to control, it is still a preferred method. Acid
hydrolysis of �sh proteins has usually involved a reaction with hydrochloric acid or sulphuric acid in
which proteins are completely hydrolyzed at high temperatures with or without the application of high
pressure.

The use of alkali reactants, most commonly sodium hydroxide, to hydrolyze �sh proteins often results
in poor functionality and degradation of the nutritional quality of the hydrolysate. Despite its
disadvantages, processing with alkali reactants is signi�cantly used for the production of protein
hydrolysates. During alkaline hydrolysis of �sh protein, rapid cleavage to large water-soluble
polypeptides occurs, followed by a slower rate.

(Editor’s Note: This article was originally published in the January/February 2013 print edition of the
Global Aquaculture Advocate.)
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