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Have you ever eaten 
irradiated food ?
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POTENTIAL BENEFITS OF FOOD IRRADIATION

IMPROVE FOOD SECURITY Reduction of post-harvest losses

IMPROVE BIOSAFETY Prevents spreading of invasive pests

REDUCE FOOD WASTAGE Improvement of microbial quality
Extension of shelf life

IMPROVE FOOD SAFETY Replacement of harmful chemicals
Inactivation of foodborne pathogens



Pasteurisation: mainlyto renderproductssafeby eliminatingundesirablemicroorganisms

Sterilisation: mainlyto renderproductssafeby eliminatingall microorganisms

Amongother methods, chieflyheattreatments, irradiation has severaladvantages:

- No temperatureincrease
- Applicable to frozenor powderedproducts
- Throughfinal package
- Onlyone control parameter: dose

Effects on microorganisms through inactivation = Transformation that renders them unable 
to multiply and therefore produce colony forming units (CFUs) when cultivated

Pasteurisation and sterilizationby irradiation



Aim: Inactivatefoodbornepathogens: {ŀƭƳƻƴŜƭƭŀΣ [ƛǎǘŜǊƛŀΣ /ŀƳǇȅƭƻōŀŎǘŜǊΣ 9Φ ŎƻƭƛΧ

Theirlow D10 (~1Ñ0,5 kGy) allowstreatmentat low doses (<5 kGy) that have minimal effectson 
nutrientsand sensoryqualities

Advantagesof irradiation:

- No temperatureincrease
- Applicable to frozenor powderedproducts
- Throughfinal package
- Onlyone control parameter: dose 

Radiation pasteurisation of food (Radicidation)



Radiation pasteurisation of food (Radurization)

Manydriedingredientsusedin the food industry(but alsopharma and cosmetic) are natural
productscontaminatedwith microorganisms, mostof the time non pathogenic.

Seasonings, herbs, spices, colors, seeds, someproductsof animal originΧ

Good ManufacturingPractice requiretheir microbialto be reducedbeforefurther processing,

Irradiation effective to inactivatebacterialspores, 
mouldsand fungi

Doses: 4 to 10 kGy (doses higherin absence of water)

Main application: spicesusedby the food industry



Life cycle of 
a fruit fly

Irradiation as a phytosanitarytreatment

Phytosanitarytreatmentsof plant productsaimat preventing the 
introduction of certain pests in areas where they are not present

Irradiation isan alternative to other phytosanitarytreatments(methyl bromide 
ŦǳƳƛƎŀǘƛƻƴΣ ŎƻƭŘ ǘǊŜŀǘƳŜƴǘΣ Ƙƻǘ ǿŀǘŜǊ ŘƛǇǇƛƴƎΧύ

Biological damage depends on dose, species, development stage... 
Response in targeted pest may be: 

- Mortality
- No evolution to next development stage

e.g.eggs do not hatch, non-emergence of adults
- Inability to reproduce
e.g. sterility of adults or F1 (first filial generation)



Specificity of irradiation among phytosanitary treatments:

Irradiated produce acceptable even if live insects are present
change of paradigm for biosecurity agencies

Confidence in irradiation treatment based on:
Å Research to determine minimum necessary dose (usually ~50-400 Gy)
Å Validity of dosimetry to ensure minimum dose was delivered
Å Safeguarding measures to prevent (re)infestation

Use rapidly growing in America and Australasia
~ 80,000 tons traded in 2022

Irradiation as a phytosanitarytreatment



Would you eat 
irradiated food ?
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IRRADIATED FOOD IS SAFE
Doesnot makefood radioactive

No particulartoxicological, microbiologicalor nutritional problem

Safetymore extensivelyresearchedthan for anyother process

Changes minimal: not easyto tell if a food has been irradiated
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Mention of irradiation on label mandatory

The RADURA logo



Do you agree that the mention 
ΨƛǊǊŀŘƛŀǘŜŘΩ ǎƘƻǳƭŘ ŀǇǇŜŀǊ ƻƴ 
the label of irradiated food ?



9ÅÓȟ ÔÈÅ ÍÅÎÔÉÏÎ ȬÉÒÒÁÄÉÁÔÅÄȭ ÓÈÏÕÌÄ ÂÅ ÍÁÎÄÁÔÏÒÙ

ÂRight of consumers to know

ÂRight of consumers to refuse irradiated food

.Ïȟ ÔÈÅ ÍÅÎÔÉÏÎ ÏÆ ȬÉÒÒÁÄÉÁÔÅÄȭ ÓÈÏÕÌÄ ÎÏÔ ÂÅ ÍÁÎÄÁÔÏÒÙ

Â-ÏÓÔ ÐÅÏÐÌÅ ÄÏ ÎÏÔ ÕÎÄÅÒÓÔÁÎÄ ȬÉÒÒÁÄÉÁÔÅÄȭ

ÂThe word irradiation is actually misleading 

Â Why must irradiation be indicated and not 
other physical treatments or chemical fumigation ?

Â In a list of ingredients, it looks like a warning

Â Statement of benefits must be added

RADIOACTIVE CONTAMINATEDIRRADIATED
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WHAT DO CONSUMERS THINK OF 
FOOD IRRADIATION ?

DO CONSUMERS BUY IRRADIATED 
FOOD ?

YESWHEN

1) REGULATORS ALLOW THEM

2) RETAILERS OFFER THEM
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COMMERCIAL USE OF IRRADIATION FOR FOOD

AUSTRALASIA

1

2
3

NORTH AMERICA

SOUTH AMERICA 
AFRICA ςEUROPEAN UNION

CHINA ςVIETNAM - AUSTRALIA

USA - MEXICO



Page 16

CHINA

NUMBER 1 USER: 

> 1 million tons of food irradiated

in ~ 100 gamma and electron beam 
irradiation facilities
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CHINA

Largest volumes:

Â Spices, condiments, sauces

> 250,000 tons / year

Â Garlic 
(China world # 1 producer and exporter)

Â Pickled chicken snack

Dehydrated vegetables and spices are irradiated 
according to international procedures

Irradiated seasonings in instant noodles
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CHINA

Spicy pickled chicken feet / wings:

ÁPopular snack found in convenience stores across China.

ÁIrradiation allows minimum boiling for better texture

ÁShelf-life at room temperature > 6 months

Á350,000 tons irradiated in 2018

ÁTwo major manufacturers have own irradiator 
irradiated
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JAPAN

Permitted sprouting inhibition for potatoes

Built potato irradiation in 1973
Now ~ 6,000 tons / year

No new regulatory / commercial development in 45 
years 

.
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VIETNAM

Å Large irradiation capacity in multipurpose service centres

Å Spices and seasonings, frozen fish and seafood, dried fish, etc.   
> 100,000 tons yearly

Å Growth of phytosanitary irradiation accompanies rapid 
expansion of fresh fruit exports

In 2019, 5,100 tons of irradiated dragon fruit, dragon fruit, 
rambutan, longan, lychee, star apple, and mango to USA and 
Australia. 
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THAILAND

Å Large irradiation capacity

Å Spices and seasonings

Å Spicy fermentedpork sausage άƴŀŜƳέ consumed uncooked, 
irradiated for safety

Snack sold in convenience stores across the country

Å Tropical fruit (mango, mangosteen) exported to USA and 
Australia. Imports irradiated table grapes from Australia. 


