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Table 1. European Standards adopted by CEN on 5 December 1996a

Standard no. Products covered

EN 1784 Foodstuffs-detection of irradiated food containing fat, gas
chromatographic analysis of hydrocarbons

EN 1755 Foodstuffs-detection of irradiated food containing fas, gas
chromatographic mass spectrometric analysis of 2-alkyl cyclobutanones
Foodstuffs-detection of irradiated food containing bone, method by

EN 1786
ESR-spectroscopy
Foodstuffs-detection of irradiated food containing cellulose, method by

EN 1787
ESR-spectroscopy

EN 1788 Foodstuffs-detection of irradiated food from which silicate minerals can

be isolated, method by thermoluminescence

* Standard are available at CEN(Brussels, Belgium) or at national standardization bodies



Table 2. Physical methods for the detection of irradiated food and their proximity to
usability

Status  Foods studied

Changes in physical properties
Electrical impedance
Viscosity of suspensions

Potatoes
Pepper
Thermal analysis(e.g. ice nucleation) Fish, prawns, egg white
Near-infrared spectroscopy(NIR)
Nuclear magnetic resonance(NMR)
Detection of free radicals’

Electron spin resonance(ESR)

Spices

oo o Oow

Food containing bone(poultry, meat, fish, frog legs)

Food containing cellulose(pistachil nut shells, paprika powder)

Food containing cellulose(strawberries)

Food containing crystalline sugar(dried mango, dried fig)

Some crustaceae(brown shrimp, Norway lobster)

Food containing cellulose(pepper)

Food containing crystalline sugar(raisins, dried papaya)

Food crustaceae(pink shrimp, crevette, Norway lobster)

Egg shells

Food containing bone fragments(mechanically recovered meat)

Shellfish

Food containing cellulose(grapes, various berries-chilled or forzon-french
prunes, some spices)

Dehydrated mushrooms, macaroni, snails, gelatin, crustaceae, barely, seeds
of fruits(figs, dates)

OO0 O U ommEomom

=
@]

we]

Luminescence

Some spices, herbs and dehydrated vegetables
Frozen chicken, wheat flour

Shellfish, crustaceae, poultry bones

Food from which silicate minerals can be isolated(herbs, spices, their
mixtures and shrimps)

Fresh fruit and vegetables
Potatoes

Crustaceae and shellfish(measuring silicate minerals)

Chemiluminescence

Thermoluminescence

Crustaceae and shellfish(measuring calcite shells)
Dehydrated fruit and vegetables

| B v B oo B won B 5 S M v = B

? = insufficient information

A = concept promising

B = encouraging experiments in one or several laboratories

C = ready for collaborative testing

D = collaborative study with several laboratories already carried out

E = national standard validated by interlaboratory testing

F = international standard validated by interlaboratory testing

*Those cocerned about the ingestion of free radicals should recognize that many other food treatments also generate
free radicals(e.g. toasting). There is no evidence that any of these radicals constitute a hazard to health



Table 3. Chemical methods for the detection of irradiated food

Status” Foods studied

Proteins
o-Tyrosine B
Formaldehyde A
Crosslinks (electrospray ionization) A
mass spectrometry
Fragmentation(immunochemistry) B
A
Lipids
Hydrocarbons F
D
B
2-Alkylcyclobutanones F
B
Immunochemistry B
Lipid hydroperoxides B
Cholesterol oxidation products A
Carbohydrates
Optical isomers ?
Nucleic acids
Base damage, immunoassay B
Strand breaks
Alkaline filtration B
Agarose electrophoresis of mt DNA B
Pulsed field gel electrophoresis B
Microgel electrophoresis”comet assay” D
BD)
B
flow cytometry B
Other food constituents
Evolution of low-molecular gases B
Optical isomers B

Chicken, shrimps, shellfish, fish, frog legs, egg white
Poultry

Egg white
Chicken, shrimps

Raw chicken, pork and beef, Camembert, avocado,
mango and papaya

Egg powder

Fish, shrimps, shellfish, spices, frogs legs, nuts, beans
Raw chicken and pork, liquid whole egg

Beef, lamb, shrimps, prawns, mango, papaya,
cheese(Camembert, Brie)
Chicken, prawns

Pork, liquor, egg powder, chicken
Egg powder, chicken, beef, pork, veal

Wheat, prawns

Crustaceae(interference with storage)
Beef liver, meat, chicken, fish, prawns
Poultry

Frozen chicken, pork

Some seeds

Fish, strawberries, beans, some spices
Onions

Frozen chicken, pork, beef, shrimps, spices
Liquor

*Status legends as in Table 2



Table 4. Biological methods for the detection of irradiated food

Status” Foods studied

Histological/morphological characteristics :

Inhibition of cell division B Bulbs and tubers
Lack of wound periderm formation B Potatoes
Inhibition of seed germination(shooting, rooting; e.g. D Citrus fruit
half-embryo test) B, C  Apples, cherries
Chromosomal aberrations A Cereals, potatoes, strawberries
Electron microscopy A Fruit shrimps

Changes in susceptibility to bacterial spoilage B Fish, meat

Changes in microflora:
Shift in microbial profile B Strawberries, fish, shrimps
Radiation resistance B Chicken, fish, shrimps
Reduced wviability:
Direct epiftuorescent filter technique combined with D  Spices, chicken
aerobic plate count(DEFT/APC) B, C Beef, cod, prawns
Reduced viable Gram-negative bacteria Limulus : g  Chicken

Amoebocyte Lysate Test combined with count of
Gram-negative bacteria(LAL/GNB)

Changes in insects :
Supra-oesophageral ganglion B
Polyphenoloxidase test B

*Status legends as in Table 2



