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HEALTH BASICS

Irradiated foods

Irradiated foods are foods treated with controlled ionizing energy to reduce germs,

insects, or spoilage.

WHAT IT IS

Food treated with controlled ionizing energy

WHERE IT COMES UP

On some packaged-food and produce labels

WHY IT MATTERS

Reduces some germs, insects, sprouting, or spoilage

WHAT IT IS NOT

Not a disease and does not make food radioactive

WHO TO ASK

Food safety authority or registered dietitian

HOW IT IS CHECKED

Label wording and the Radura symbol, where required

Overview

Food irradiation is a way of processing food with a controlled amount of ionizing energy. This

energy can reduce harmful bacteria, parasites, and insects. It may also delay ripening, prevent

sprouting, or extend storage time.

Ionizing energy has enough power to change molecules. In food processing, it is delivered

under controlled conditions using gamma rays, X-rays, or a beam of electrons. The food does

not come into direct contact with radioactive material.

Irradiation does not make food radioactive. The process is different from radioactive

contamination, in which unwanted radioactive material gets onto or into food.

Food irradiation is not a disease, diagnosis, or medical treatment. You are most likely to meet

the term on a food label. Irradiated foods can include spices, meat, poultry, seafood, fruits,

vegetables, and other products, depending on the country's rules.

Irradiation is one part of food safety. It does not replace clean processing, refrigeration, safe

storage, or proper cooking.
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How it works

Irradiation passes ionizing energy through food. This energy damages genetic material inside

many bacteria, parasites, molds, and insects. The damage can stop them from growing or

reproducing.

Different forms of energy may be used:

Electron-beam and X-ray machines can be switched off. Gamma-ray sources continue to give

off radiation, but they remain shielded and separate from the food.

The amount of energy absorbed by food is called the radiation dose . It is measured in grays.

The permitted food and dose depend on the purpose of treatment and the rules where the

food is sold.

A lower dose may control insects or prevent potatoes and onions from sprouting. A higher

approved dose may reduce bacteria that can cause foodborne illness. Ordinary commercial

irradiation does not necessarily make food sterile, meaning completely free of all living

microorganisms.

Irradiation may take place before or after packaging. When food is treated inside its final

package, this can reduce the chance of contamination during later handling. The packaging

must be suitable for the process.

- Gamma rays come from an approved radioactive source, such as cobalt-60

- Electron beams are streams of high-energy electrons produced by a machine

- X-rays are produced by a machine when high-energy electrons strike a target

Why it matters for your health

Irradiation can lower the number of certain disease-causing organisms in food. These may

include Salmonella , Escherichia coli -often shortened to E. coli -and parasites in foods for

which treatment is approved.

This reduction can add a layer of protection, especially in foods that may carry germs despite

normal processing. However, it does not guarantee that a food contains no harmful organisms.

Irradiation usually causes only small changes in the major nutrients in food. Some vitamins can

decrease, particularly at higher doses or with certain storage conditions. Similar changes can

also happen during cooking, canning, drying, or long storage. The effect depends on the food,

dose, temperature, and exposure to air.

The process may slightly affect taste, smell, texture, or color in some foods. Approved uses are
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chosen to provide the intended benefit while limiting unwanted changes.

Eating an irradiated food does not expose you to radiation. It also does not make you

radioactive. No medical scan, blood test, or radiation check is needed simply because you ate

irradiated food.

What can go wrong

The main concern is false reassurance. Irradiated food can still become unsafe if it is handled

or stored incorrectly.

Some bacteria, viruses, spores, or toxins may survive the treatment, depending on the dose

and organism. Food can also become contaminated again after irradiation if its packaging is

opened or damaged. Refrigerated food still needs refrigeration, and food that requires cooking

still needs to be cooked safely.

Foodborne illnesses linked with contaminated food include salmonellosis, listeriosis, and some

forms of E. coli infection. Irradiation can reduce certain organisms, but it does not replace the

systems used to prevent these conditions.

Irradiation does not remove:

If you develop mild digestive upset after eating, the label alone cannot show whether the food

caused it. Many illnesses and foods can cause similar symptoms. Keep the package, receipt,

product name, and lot code if you think a product may be involved.

Arrange routine medical advice if digestive symptoms are not improving or keep returning.

Seek urgent medical care for bloody diarrhea, severe abdominal pain, repeated vomiting that

prevents drinking, signs of dehydration, or fever with marked illness. Pregnant people, older

adults, young children, and people with weakened immune systems should seek advice

promptly about significant foodborne symptoms.

Call emergency services for trouble breathing, fainting, or swelling of the tongue or throat after

eating. These may be signs of a severe allergic reaction, which is not caused or prevented by

irradiation.

- Food allergens, such as peanut, milk, egg, or shellfish proteins

- Chemical contamination already present in food

- Every toxin produced before treatment

- Spoilage caused by poor storage after treatment
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What you can do

Check the label if you want to know whether a food was irradiated. In the United States, certain

irradiated foods sold at retail carry wording such as "treated with radiation" or "treated by

irradiation." They may also show the Radura, an international symbol shaped like a plant inside

a broken circle.

Labeling rules differ by country, the type of food, and whether an irradiated ingredient is part of

a processed product. A national or local food safety authority can explain the rules that apply

where you live.

Continue normal food-safety steps:

If a food is recalled, follow the recall notice even if it was irradiated. Irradiation does not cancel

a recall.

There is no home health test for eating irradiated food, and none is normally needed. The food

is not radioactive, so a household radiation detector is not an appropriate check. Specialist

laboratories can sometimes identify whether particular foods were irradiated, but this is mainly

used for regulation and trade.

If you suspect foodborne illness, record what you ate, when you ate it, when symptoms began,

and whether anyone else became ill. Keep the packaging if possible. A healthcare professional

or public health service can advise whether testing or reporting is appropriate.

- Refrigerate foods that need to stay cold

- Keep raw meat and seafood separate from ready-to-eat food

- Wash hands and food-contact surfaces

- Follow cooking and storage instructions

- Discard food with damaged packaging or signs of spoilage

Common questions

Is irradiated food radioactive?

No. The approved energy levels and processing methods do not make the food radioactive.

The energy passes through the food without leaving a source of radiation behind.

Is food irradiation the same as microwaving?

No. Microwave ovens use non-ionizing energy to heat food. Food irradiation uses ionizing

energy and may cause little or no heating.

Does irradiation replace cooking?
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No. Follow the preparation and cooking instructions on the package. Irradiated raw meat, for

example, is still raw meat.

Can irradiated food still spoil?

Yes. Irradiation may delay some spoilage, but it does not stop all microorganisms or chemical

changes. Storage instructions and use-by dates still matter.

Does irradiation remove allergens?

No. If you have a food allergy, continue to check the ingredient and allergen information.

Irradiation does not make an allergenic food safe for you.

Can children or pregnant people eat irradiated food?

Irradiated food does not create a special radiation exposure. Children and pregnant people

should still follow the food-safety advice intended for them, including advice about foods more

likely to carry harmful germs.

Is irradiated food genetically modified?

No. Irradiation is a processing method. It does not insert genes into food and is not the same as

genetic modification.

Are irradiated foods organic?

Organic standards are set by each country or certification program. Under United States

Department of Agriculture organic rules, ionizing radiation is not allowed in products sold as

organic.

Sources

- U.S. Food and Drug Administration: Food Irradiation-What You Need to Know

- U.S. Department of Agriculture, Food Safety and Inspection Service: Irradiation and Food
Safety

- U.S. Food and Drug Administration: 21 CFR §179.26-Ionizing radiation for the treatment of
food

- Codex Alimentarius Commission: General Standard for Irradiated Foods, CXS 106-1983

- International Atomic Energy Agency: Food irradiation

- U.S. Department of Agriculture: Allowed and Prohibited Substances in Organic Production
and Handling
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