
Scombrotoxin (Histamine) Poisoning: Frequently Asked Questions

What is scombrotoxin?
Scrombrotoxin is histamine and other related compounds formed in certain fish by naturally occurring bacteria.

What is the Issue?
Scombrotoxin poisoning is one of the top three recurring seafood-borne illnesses reported in the United States.

What is scombrotoxin poisoning?
Scombrotoxin poisoning occurs when people eat fish with elevated levels of histamine and related compounds. 

What are the symptoms of scombrotoxin poisoning?
Flushing of the face and neck,  swelling of the mouth and throat as well as vomiting and diarrhea can occur.
Symptoms occur within 2 to 4 hours and may last up to 2 days if not treated.
Asthmatics may experience more severe cases, which can lead to anaphylactic shock and possibly death.

What can relieve symptoms of scombrotoxin poisoning?
An over-the-counter antihistamine.

How much scombrotoxin can cause an illness?
The level of histamine and related compounds that can cause human illness varies with the individual.  Histamine 
concentrations at or above 50 parts per million (ppm) are not allowed in seafood by the U.S. Food and Drug 
Administration (FDA).

How is scombrotoxin produced in fish?
Scombrotoxin may be produced in fish due to improper handling and chilling. 
Delay in chilling or temperature abuse of fish in distribution may lead to scombrotoxin formation.
Certain naturally-occurring bacteria may grow and produce enzymes in the fish.
These enzymes convert histidine in the fish muscle into histamine and other compounds. 

What fish are known to support scombrotoxin production?
Fish in the Scombridae family and certain others have naturally high levels of free histidine in the muscle. 
Examples include:

Amberjack Jacks Sardines

Bluefish Mackerel Shad

Bonito Mahi mahi Tuna

Herring Marlin Wahoo

Can scombrotoxin be removed from fish once it is formed?
No, scombrotoxin cannot be removed once it has formed, even by washing, freezing or cooking.

How can scombrotoxin production in fish be controlled?
Rapidly chill fish after harvest. Gutting fish is recommended for certain species to reduce the spread of bacteria. 
If gutted, pack the belly cavity with ice to chill fish below 40ºF.

What are the requirements for controlling scombrotoxin?
The FDA requires seafood dealers and processors to demonstrate control of scombrotoxin development in 
histamine-forming fish.  

One control strategy is the Hazard Analysis and Critical Control Point (HACCP) program. 
HACCP recommends that dealers and processors assess proper temperature control on board the vessels. 

Processors may request monitoring records from vessels that fish were properly chilled at harvest and 
maintained below 40 F.

Other control strategies may include sensory evaluation and rapid chemical testing for the presence of histamine.

Control Measures for Harvesters to Prevent Scombrotoxin Fish Poisoning
National Sea Grant Training and Education Project

On-Board Fish Handling
Choose Proper Tackle

When fishing by hook and line, use adequate tackle to reduce excessive struggling that may cause elevated body 
temperatures.  

Land Fish Gently
Handle fish gently to reduce bruising and internal bleeding.
Avoid gaffing if possible.  If you must gaff, place it in the head of the fish avoiding muscles and the gut. 

Stun, Bleed and Eviscerate 
Stun the fish with a sharp blow to the head using a club or mallet.  Stunning makes fish easier to handle and 
prevents bruising and internal bleeding.
Bleed fish by cutting throat to sever the artery between the gills and heart.  Place fish into an ice water slurry for  
15 to 20 minutes, which will cool fish rapidly and improve the appearance of the muscle.  Bleeding some species  
of fish may significantly increase shelf life. 
Gutting fish is optional, but preferred for some species.  For example, gutting large fish, such as tuna, may be 
necessary to speed the cooling process. 
Gut fish after bleeding so that heart is not punctured or removed before pumping any remaining blood from fish.  
Remove gut intact so that digestive enzymes do not come in contact with edible flesh and rinse the gut cavity and 
fish exterior. 

Pack and Chill  
Remove fish from ice water slurry and rinse off blood before packing  with clean, crushed or flake ice.  Place 
several inches of ice on bottom of container before adding fish and surround each fish to minimize fish-to-fish 
contact.  Pack belly of eviscerated fish with clean ice.  Containers should drain easily to keep fish out of melt water. 
Amount of ice needed depends on number and species of fish, air and water temperatures, and length of time fish 
will be stored.  Two pounds of ice per pound of fish is a good starting point.  It is always better to have too much 
ice than not enough!

Fish should be placed in ice or refrigerated seawater as soon as possible.  HACCP guidelines recommend 
histamine-forming fish to be placed in cooling media  within 6 to 12 hours after death, depending on species, and 
then rapidly chilled to an internal temperature of 40°F or less .  The amount of time for cooling depends on the 
chilling method, size of the fish, air and water temperature, and whether the fish was bled and or gutted.  
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HACCP Control Measures
The FDA requires all seafood dealers and processors who sell histamine-forming fish to follow strict monitoring and 
control procedures to prevent the development of histamine.  HACCP is a food safety program dealers and 
processors use to protect their seafood against bacterial, chemical or physical hazards that could harm consumers.  

To comply with HACCP, dealers first evaluate both their seafood and their processing operations to determine 
where they are most vulnerable to food safety hazards.  

Next, processors identify as critical control points (CCPs) the characteristics of their seafood and the steps in  their 
manufacturing process where they can apply specific controls to prevent, eliminate or minimize risk of food safety 
hazards.  Typical manufacturing CCPs are receiving, cooking, cooling or storing seafood.  

Dealers then establish maximum or minimum boundaries, called critical limits, at a CCP to ensure safe products 
are produced. Time and temperature limits or rapid chemical tests help monitor CCPs.  For instance, the maximum 
storage temperature at which histamine can be prevented is 400 F.  

Processors must implement corrective actions whenever monitoring shows that  a CCP critical limits have been
violated.  If a cooler fails, for example, a dealer could ice fish to keep it cold or move it to another cooler.  

All monitoring activities must be documented on paper, and records are reviewed weekly by a HACCP-trained 
individual.  

All wholesale seafood dealers and processors are subject to the HACCP regulation.  Cooperation of the 
commercial fishing industry is vital to ensure that domestic seafood is safe and that the HACCP seafood safety 
program succeeds.

FDA Guidelines for First Receivers of Histamine-Prone Fish

Harvest Vessel

Place in refrigerated 
seawater or brine

@ ≤ 500F within 9 hours 
and continue cooling 

to ≤40°F

Place in ice or 
refrigerated seawater or 

brine @ ≤400F within
12 hours

Dockside Dealer

Sensory evaluation shows no 
more than 2.5% decomposed

Internal temperature of fish below 
40F 24+ hours after death

Internal temperature of fish below 
50F 12-24 hours after deathOR

Vessel Harvest Records
OR

Histamine Test

Cold Storage (≤400F)
or Further Processing

Uneviscerated tuna
> 20 lbs

Internal temperature
< 50oF within 6 hours

Water temperature ≤ 830F
All species including

Eviscerated tuna ≤ 20 lbs

Water temperature ≥ 830F
or

Eviscerated tuna > 20 lbs

Place in ice or 
refrigerated seawater 

or brine @ ≤400F 
within 6 hours

Continue cooling to ≤400F
within 24 hours

Receive Fish

Illustrations by Duane Raver

Compiled by NC State University Seafood Laboratory, Morehead City, NC and sponsored 
by the National Sea Grant College Fisheries Extension Enhancement grant program.  For 

more information,  contact the following state programs or visit the website 
http://www.iceyourfish.seagrant.org



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


