


Spoilage of  fish and quality loss

Train-the-Trainer Training for Ocean Delight, 

Suriname

Prepared by: Megapesca Lda Portugal



Outline

Spoilage of fish – autolytic and bacteriological changes

Special safety concerns of histamine-producing fish

The importance of measuring core temperatures

The fish freezing curve



Spoilage of fish



Fish 
spoilage 

and 
quality loss

Ways in which fish spoil:

• Autolysis (digestive enzymes from 
the gut) 

• Bacterial spoilage (bacteria naturally 
present in gut, slime and gills)

• Oxidative rancidity of oils (species 
dependent fat content up to 15-20%)

Changes in Sensory quality:

• Appearance

• Smell

• Flavour

• Texture



Source: http://www.fao.org/3/v7180e/v7180e06.htm

Changes in sensory quality

http://www.fao.org/3/v7180e/v7180e06.htm


Phases of fish spoilage

Changes in the eating quality of iced (0°C) cod (Huss, 1976)





Source: http://www.fao.org/3/v7180e/v7180e06.htm

http://www.fao.org/3/v7180e/v7180e06.htm


Source: Abbas et al (2009). 



Source: http://www.fao.org/3/v7180e/v7180e06.htm

http://www.fao.org/3/v7180e/v7180e06.htm


Source: http://www.fao.org/3/v7180e/v7180e06.htm

http://www.fao.org/3/v7180e/v7180e06.htm
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Microbiological spoilage
The bacterial growth curve
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Special safety concerns of 
histamine-producing fish species



Histidine

• Histidine - a naturally 
occurring amino acid that 
is present in higher 
proportions in the muscle 
of certain fish species, 
particularly those of the 
Scombridae family.

• Present in Scombrid
(mackerels, tunas, and 
bonitos), Clupeid 
(herrings) and Carangid 
(jacks)

Scombroid food poisoning is 
primarily associated with 

consumption of fish flesh in 
species rich in free histidine



Histidine decarboxylase
• Certain bacteria produce the enzyme

histidine decarboxylase during growth.

• Breaks down free histidine present in 
the fish (post-mortem) → histamine.
❖ Enzyme can remain active even after the 

bacteria responsible for producing it have 
been inactivated or killed.

❖ Continues histamine production slowly at 
refrigeration temperatures and remains 
stable if frozen, thus allowing it to rapidly 
recommence activity after thawing.

❖ Enzyme can be inactivated by cooking, but 
once histamine has been produced, it 
cannot be eliminated by normal cooking or 
freezing temperatures → toxicity remains 
intact.



Histamine-forming bacteria

• Histamine-producing 
bacteria include:
❖Morganella morganii
❖Klebsiella spp. 
❖Pseudomonas
❖Clostridium
❖Citrobacter freundii

• Capable of growing and 
producing histamine over 
a wide temperature range. 
Growth is more rapid at 
high temperatures e.g. 
above 30°C.



Histamine - characteristics
• Heat stable (even canning)
• Onset minutes/hours
• Typical allergic reactions:

❖Cutaneous (rash, urticaria, 
oedema, localized 
inflammation)

❖Gastrointestinal (nausea, 
vomiting, diarrhoea), haemo-
dynamic (hypotension) 

❖Neurological (headache, 
tingling, oral burning and 
blistering sensation, flushing 
and perspiration, itching). 

• Potentiated by other 
amines (eg.TMA)









Histamine controls

➢ Rapid chilling after harvest:
– Fish should be placed in ice or 

in refrigerated seawater or 
brine at 4.4°C or less within 12 
hours of death

– Fish exposed to air or water 
temperatures above 28°C 
should be placed in ice 
(including packing the 
eviscerated belly cavity of large 
fish with ice) or in refrigerated 
seawater or brine below 4.4°C 
or less within 6 hours of death. 

➢ Check by temperature and 
time monitoring 

➢Maintain traceability records



Histamine testing

• Veratox® for Histamine kit

• Technology - Competitive direct enzyme-linked 
immunosorbent assay (CD-ELISA)



➢The test is read in a microwell reader to yield optical 
densities. 

➢Principle: The optical densities of the controls form 
the standard curve. Sample optical densities are 
plotted against the curve to calculate the exact 
concentration of histamine.



Measuring core temperature



Strict control of the cold chain is essential to 
prevent the formation of histamine → → → 
Maximum core temperature of fish allowed at 
arrival in the factory: 4.4°C 



The importance of measuring core 
temperature

Freezing times for fish products are best 
determined by observing the change in 
temperature of the warmest part of the fish 
throughout freezing. 

Miscalculation of freezing time can result in 
either inadequate cooling of the product or a 
reduction in output of the freezer.



Source: http://www.fao.org/3/x5992e/X5992e01.htm

http://www.fao.org/3/x5992e/X5992e01.htm


Typical fish freezing curve



Final quality dependent on 
quality at time of freezing 
(as well as other factors 

during freezing, cold storage 
and distribution)



Any questions?


