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Food irradiation

Radiation
(Gamma rays, X-rays, Electron Beams)
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What is the principle ?




Lethal effect of radiation on living organisms

Direct effect of radiation
Indirect effect : through water radiolysis

DNA is a very radiosensitive molecule
I




Resistance to radiation
of microorganisms contaminating food

Viruses
Bacteria
Resistance to radiation
Yeasts

Molds

Insects/Parasites




How to characterize radiation treatment ?
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A key parameter : Dose

=Unit : Gray (Gy) 1Gy=1Jkgt




Different Radiations
(Gamma rays, X-rays, Electron Beams)
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Different processes of interaction with matter ‘

Source de rayonnements
électromagnétiques

Photon interactions
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Desired effects

Irradiation kills harmful bacteria
to make your food safer L /4

Extension of shelf life
Microbial decontamination (pathogens)
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Disinfestation

Delayed ripening




Possible negative effects on the intrinsic
properties of the food

Possible sensory changes, immediate or during storage (0dour, flavour, texture, colour, ...)
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Possible degradation of nutrients (proteiné; V|tam|ns, iipids, ..




What is the key to successful treatment ?

Dose upper limit

Dose uniformity

Dose lower limit

Dmin

DUR (Dose Uniformity Ratio) : Dmax / Dmin




Specificity of food irradiation

Food products have different tolerance to radiation
(high water or fat content unfavorable)
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Required DUR generally lower than for other applications (polymers, etc...)

Dmax
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Meeting the required DUR is a key design criteria for irradiation facilities / processes
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