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• This is not the full presentation as 
presented at the meeting

• It has been edited to preserve
confidentiality of new research results, 
prior to their publication in a scientific
journal.
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The problem:
Histamine fish poisoning (HFP)

• HFP caused ~ 50 % of all finfish-borne cases of human  

disease in USA and UK

• HFP is due to seafood with >500-1000 mg histamine/kg   

• Histamine in seafood is produced by bacteria but…

(Lehane and Olley 2000; Flick et al. 2001; Kim et al. 2003; Huss et al. 2004) 
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Bacteria responsible for HFP are very rarely
identified

Seafood Bacteria Place and time 
Fresh tuna Morganella morganii 

 
Japan, 1955 

Fresh tuna 
 

Hafnia sp. ? Prague, 1967 

Fresh tuna 
 

Raoultella planticola 
 

California, 1977 

Dried sardine Photobacterium phosphoreum
 

Japan, 2002 
 

 

(Kawabata et al. 1956; Havelka 1967; Lerke et al. 1978; Kanki et al. 2004)
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Temperature abuse of seafood and histamine
produced by enterobacteria is generally

considered the major reason for HFP
 Histamine production 
 < 10°C > 10°C 
Enterobacteria incl. Morganella 
    

-/+ ++++ 

Psychrotolerant bacteria incl. 
Photobacterium  
 

++ 
 

++ 

Lactic acid bacteria +/- ++ 
 

 

Psychrotolerant bacteria growing at 0-5°C has been
stated to be less important (Lehane and Olley 2000)
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Knowledge about histamine producing bacteria
is essential to reduce the unacceptably high

number of outbreaks/cases of HFP

  Histamine producing bacteria Reduce HFP by 
Enterobacteria originating from 
human or proces contamination 

Improve refrigeration 
Improve proces hygiene 

 
Psychrotolerant marine bacteria  
that occur naturally on seafood 

 
Reduce/prevent growth  
Inactivate bacteria 

 

 

BIOCOM evaluates the importance of psychrotolerant bacteria
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The BIOCOM approach

1. Outbreaks of histamine fish poisoning
– Identify histamine producing bacteria

2. Characterise histamine producers
– Growth and inactivation
– Occurrence

3. Model growth and histamine formation 
to evaluate consumer exposure
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Outbreaks/cases of HFP in Denmark (2004)

 

 

Cases Products Histamine  
(mg/kg) 

Histamine produced 
by 

2 Tuna, cold-smoked 4500 Photobacterium 
1 Tuna, cold-smoked 2000 Morganella-like 
2 Tuna sandwich - ? 
4 Escolar, fried 4100 ? 
7 Escolar - ? 
8  Tuna 3500 Morganella-like? 
1  Tuna - ? 
    
- Histamine producers identified in 2(3) outbreaks

- Morganella-liike bacteria were able to grow at 2°C

- Only psychrotolerant bacteria produced histamine ?
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Toxic histamine concentrations are produced by 
psychrotolerant bacteria in vacuum-packed tuna at 2°C 

 

 

 Histamine formation in tuna after 12-14 
days at 2°C, mg/kg 

 Morganella-like Photobacterium 
Vacuum-packed 4000 3500 
MAP (40% CO2/60% O2) 0 0 

Modified atmosphere packaging (MAP) strongly
reduce histamine formation in tuna at 2°C
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Garfish stored at 5°C
• MAP with CO2/N2 did not reduce histamine formation

• Freezing (-22°C) eliminated histamine formation

 

 

 Fresh garfish  Frozen and thawed  
 Air MAP Air MAP 

Shelf-life, days 9 9 10 17 
Histamine, mg/kg 150 500 ~ 0 30 

Photobacterium phosphoreum is responsible for histamine
formation and is inactivated by frozen storage at –22°C
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Conclusions - after ’9 months’

• The BIOCOM approach has been successful
– Histamine producers identified
– Ways to reduce histamine formation in seafood and  

thereby HFP have been suggested 

1. MAP with CO2/O2 reduce histamine formation in fresh 
tuna

2. Frozen storage and MAP reduce histamine formation 
in chilled garfish



4 October 2004  - © SEAFOODplus

Acknowledgements
• Laboratory technicians and students: 

– Nadereh Samieian
– Tina Juilen
– Helle L. Madsen
– Jette Kjeldgaard

• The MAP-QUALITY project financed work prior to 
January 2004 (Danish Food Technology Programme)  

• SEAFOODplus 



4 October 2004  - © SEAFOODplus

A better life with seafood…
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