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Introduction
98 million tons of marine fish and shellfish / year 

only one part is used for direct human consumption (from 50 to 70%)

The remainder = waste / by-products

PRINCIPAL USES

- fish meal including feed to aquaculture 
- human food ingredients 
- animal feeding and other non food uses.

Marine living resources 

Under-utilization Established over-exploitation 

Interesting and very promising new applications have 
emerged for marine wastes /by-products
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From 16th century …

To ... Project 4.1 ”PROPEPHEALTH”
Block 2. Fish protein hydrolysates and 
bioactive peptides
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What are functional peptides and how are they formed?

The sequence of the amino acids is a crucial factor in their 
activity.

The amino acid located in the terminal-C or terminal-N position 
is often important

enzyme

« Biologically active  
(functional) peptides 

are generated by 
controlled enzymatic
hydrolysis of proteic

by-products »
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Overview of process for peptide preparation
(from CTPP, FRANCE) Fish raw material

Enzymatic hydrolysis in 50L reactor (pH-
stat method) - optimal pH and temperatureWater,

Enzyme(s) 

Inactivation / termination of hydrolysis
Sieving and centrifugation

Ultrafiltration 

Deodorisation, sterilisation, drying

FISH 
HYDROLYSATES
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OBJECTIVE: reproducibility and 
equal quality of end products

2 criteria :

measurement  of Hydrolysis Degree
pH-stat method (Adler-Nissen, 1982)

peptidic profiles using gel filtration 
chromatography
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Project PROPEPHEALTHProject PROPEPHEALTH

BioactiveBioactive propertiesproperties associatedassociated withwith
somesome specificspecific sequencessequences derivedderived
from from hydrolysedhydrolysed proteinsproteins

-- BloodBlood pressurepressure regulationregulation ((antianti--ACEACE) ) 

- Hormonal and hormonal-regulating peptides

-- Antioxidant Antioxidant 

-- AnticancerAnticancer

-- AntibacterialAntibacterial, , antiviralantiviral
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Hormonal and hormonal-
regulating peptides:

- Calciotropic hormones 
(CGRP, Calcitonin)
- Gastrin & CCK
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Calciotropic hormones 

Peptides of high use in therapeutics

-Calcitonin (CT) : hormone involved in calcium 
metabolism (treatment of osteoporosis )

- Calcitonine gene related peptide (CGRP) : a 
neuromediator associated with the control of many
physiological functions
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Gastrin and cholecystokinins (CCK)

Peptides of interest in animal food by

- stimulating the enzyme secretion

- improving the intestinal mobility.
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Enzyme regulators and
inhibitors

-Angiotensin Converting Enzyme (ACE) 
inhibitors



4 October 2004  - © SEAFOODplus

ACE inhibitors

A very important group of small peptides (2-13 AA) 
which are currently used as antihypertensive 
agents

ACE may modulate blood pressure by catalyzing the 
conversion of pro-peptide angiotensin I (10 AA) to a potent 
vasoconstrictor peptide angiotensin II (8 AA)

ACE-inhibitors may exert an hypotensive effect.
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Anti-cancer molecules

-Human breast adenocarcinoma growth
inhibitors
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Anti-cancer molecules

Peptides, polyphenols or heterocyclic molecules 
used as tumor cell growth inhibitors.

Anti-cancer activity may be associated with the inhibition of 
cell cycle regulating kinases, induction of apoptosis, 
topoisomerase inhibition, antiangiogenic or antimetastatic
activities, …

Marine molecules represent a good source for 
innovative and potent anti-cancer therapeutic agents.
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Antioxidant activities
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Antioxidant activities

Antioxidants are substances that can safely
interact with free radicals and terminate the
chain reaction before vital molecules are 
damaged.

Free radicals have been related with 
- Aging 
- Diseases such as cancer, diabetes 
- Neurological disorders, for example Parkinson’s 
disease or Alzheimer’s disease
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Conclusion
Hydrolysates provided by SME’s and prepared from marine 
by-products exhibited a series of biological activities

Anti-
hypertensive 
effect

Anticancer
effect

Calciotropic
effects

Secretagogue
activities

Antioxidant 
effects

Antimicrobial, 
antiviral

+ + + + + currently 
studied

- Very promising and innovative results

Fish protein hydrolysates may have a potential as bioactive 
components in functional foods or nutraceuticals.
Further work will focus on the identification of these active 
molecules
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The end
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A better life with seafood…

www.seafoodplus.org


