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The inadvertent, prohibited 
exposure of food or 

foodstuffs to radioactive 
materials is adulteration or 
contamination  (Chernobyl 

and Fukushima) 

The deliberate act of 
exposing food to a radiation 

source for a technical or 
functional effect such as 

pathogen reduction, 
disinfestation or sprout 

inhibition

Food Irradiation Today: What’s 
Allowed, Where, and Why

Contamination Irradiation



Food Irradiation Today: What’s 
Allowed, Where, and Why

In 2025 several recalls were 
announced by FDA involving 

frozen shrimp  that were 
contaminated due to exposure 

to the radioactive isotope 
Cesium 137. The contaminated 
shrimp reported radio activity at 

the level of 68 Bq/Kg . FDA’s 
safety limit is 1200 Bq/Kg.

Annually about half a million 
tons of food and food 

ingredients  are irradiated and 
marketed globally, including 
ground beef, poultry, tropical 

fruit  and spices
 Irradiated foods are not radioactive 

Irradiation has a long history 
of use by the global food 

industry and without reports 
of adverse public health 

effects.  The food industry 
uses gamma rays, electron 
beams, and X-rays to treat 

food.

FS & QA Public Health Protection



Order of 
Discussion 

Ms. Taryn Horr- Overview of Food 
Irradiation

Dr. Suresh Pillai – The Science of Food 
Irradiation

Mr. Christian Perversi – Case Study

Dr. Katherine Marshall & Dr. Michael Ablan 
– CDC perspective on Food Irradiation

Q& A
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Radiation & Food 
Irradiation

• Radiation = Energy that 
travels in waves or particles

• Ionizing Radiation has 
energy/power to remove 
tightly bound electrons and 
disrupt DNA

• Food Irradiation = The 
controlled use of specific 
types of ionizing radiation to 
achieve a defined food safety 
or quality purpose (reducing 
pathogens, controlling pests, 
or extending shelf life).

2

Ionizing Radiation
Non-ionizing Radiation

Energy Source 
generates radiation 
(waves/particles)

DOES NOT COME IN 
CONTACT WITH FOOD

Radiation travels via 
controlled beam or 

stream toward bulk or 
packaged food in a 

chamber

Radiation enters food 
and breaks DNA in 

microorganisms/pests

Microorganisms and 
pests are inactivated or 

prevented from 
reproducing

1. Gamma Rays (radioactive isotopes)
2. Electron (“E”) Beam

3. X-Rays (electromagnetic waves) 
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History of Food Irradiation

1905 — First patent issued in the United Kingdom. Use of ionizing radiation proposed for food preservation.

1953 — U.S. Army begins major research program. The Quartermaster Corps launches systematic studies on 
irradiation for military rations.

1958 — U.S. Food Additives Amendment enacted. Irradiation is formally regulated in the US as a food additive 
under federal law.

1963 — First FDA approval. Irradiation of wheat and wheat flour authorized for insect control.

1964 — Approval expanded. Irradiation of white potatoes approved to inhibit sprouting.

1971 — NASA begins routine use. Irradiated foods used for astronaut safety during space missions.

1979 — Codex Code of Practice for Radiation Processing of Food

1980 — Joint WHO, FAO, and International Atomic Energy Agency (IAEA) expert committee concludes that 
food irradiated up to an overall average dose of 10 kGy presents no toxicological hazard.

1983 — Codex Alimentarius Commission adopts the first global standard for irradiated foods based on this ^^ 
scientific evaluation → Irradiation is justified only when it provides a technological benefit and protects 

consumer health. 

1985-2008 — FDA approves uses in pork, poultry, red meat, shelled eggs and produce.

Today → Used in more than 60 countries across dozens of food categories, including spices, fresh 

produce, meat, poultry, seafood, and grains.
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WHAT ITS NOT – Radioactive Material 
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August 2025 Louisiana Republican John Kennedy claimed that eating recalled radioactive 
shrimp could make people resemble the creature from the sci-fi horror movie Alien

• This event involved shrimp and spices out of Indonesia

• This was radioactive contamination, not a food 
processing error

• Cesium-137 can a byproduct of nuclear reactions and 
industrial uses – suspected source here was recycled scrap 
metal production in the area where radioactive material 
was released into the environment

• The FDA detected the radionuclide during routine screening 
and took action to prevent distribution of potentially 
contaminated food.

Irradiation is a controlled food safety process.
The shrimp recall was an environmental contamination event by radioactive material.

Radioactive material is a substance that contains unstable atoms that emit radiation 
continuously until they decay.
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Food Irradiation Uses 

• Preventing foodborne illness (Ex 
Salmonella, E.coli)

• Extending freshness and reducing 
waste

• Controlling pests in imported 
produce

•Delaying sprouting and ripening

• Supporting sterilized foods for 
medical and space use (YES some 
of the Artemis II food was 
irradiated) 

• All flights from Apollo 12 through 
17 carried irradiated fresh bread 

Ref: Mshelia, R. D., Dibal, N. I., & Chiroma, S. M. (2023). Food irradiation: An effective but under-utilized technique for food 
preservation. Journal of Food Science and Technology, 60(10), 2517–2525. https://doi.org/10.1007/s13197-022-05564-4

https://doi.org/10.1007/s13197-022-05564-4
https://doi.org/10.1007/s13197-022-05564-4
https://doi.org/10.1007/s13197-022-05564-4
https://doi.org/10.1007/s13197-022-05564-4
https://doi.org/10.1007/s13197-022-05564-4
https://doi.org/10.1007/s13197-022-05564-4
https://doi.org/10.1007/s13197-022-05564-4
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FDA Oversight

• Food irradiation is regulated as a food additive under the Federal Food, 
Drug, and Cosmetic Act.
• Only the sources, doses, conditions, and uses listed in 21 CFR Part 179 are 

permitted. 

• Uses not listed require an approved Food Additive Petition (FAP).

• Three approved Radiation Sources
1. Gamma radiation (cobalt-60, cesium-137)

2. Electron beam (e-beam)

3. X-ray

Labeling

• Retail irradiated foods must display the Radura symbol and state: “Treated 
by irradiation” or “Treated with radiation.”

• Radura labeling is not required if a product only contains irradiated 
ingredients, unless the treatment results in a material change.

• Irradiated foods and foods containing irradiated ingredients cannot be 
labeled Organic.

Imports & USDA APHIS

• Imported foods must meet the same irradiation requirements as 
domestically produced foods.

• USDA APHIS regulates irradiation used as a phytosanitary (quarantine) 
treatment for imported agricultural commodities under 7 CFR Part 305.
• Treatments must follow APHIS-approved schedules and dose ranges (typically 

60–400 Gy) and be performed at APHIS-certified foreign or U.S. irradiation 
facilities under formal compliance agreements.

7

US Regulations
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Regulations around the World

European Union

• Governed by Directive 1999/2/EC 
(general rules) and 1999/3/EC 
(approved food list).

• EU-wide approvals are limited; 
additional foods may be authorized 
by individual Member States. 

Labeling

• Mandatory labeling of irradiated 
foods, including identification of 
irradiation treatment.

• Strong consumer-information 
requirements across Member 
States.

Industry impact

• Very limited approved food 
categories.

• Regulatory fragmentation and strict 
labeling constrain market adoption.

China

• Regulated under national food 
safety standards (GB standards).

• Oversight by the National Health 
Commission and related authorities.

Labeling

• Labeling required for irradiated 
foods, consistent with national food 
safety rules.

Industry impact

• Widely adopted for food safety, 
shelf-life extension, and pest 
control.

• Significant commercial 
infrastructure and government 
support.

 

India

• Oversight by the Atomic Energy 
Regulatory Board (AERB) and Food 
Safety and Standards Authority of 
India (FSSAI).

• Clear regulatory pathway for 
approved food categories and uses.

Labeling

• Irradiated foods must comply with 
national labeling requirements, 
including treatment disclosure.

Industry Impact

• Extensive use for spice sterilization, 
export compliance, and post-harvest 
loss reduction.

• Irradiation is a key tool for 
agricultural export 

Mexico

• SENASICA oversees agricultural and 
phytosanitary uses.

• COFEPRIS regulates food safety, 
public health, and labeling 
requirements.

Labeling 

• Irradiated foods must meet Mexican 
sanitary labeling rules; export 
products must also meet 
destination-country requirements.

Industry Impact

• Heavy use of irradiation for 
quarantine pest control and export 
to the United States.

• Mexico is a major supplier of 
irradiated fresh produce.
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Regulatory acceptance varies widely across regions from restrictive (EU) to broadly 
implemented (China, India, Mexico).
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A Proven Effective & Regulated Food Safety Tool

9

When used as approved, irradiation is a safe, effective, and well-regulated 
tool that supports modern food safety and global food supply chains.
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Health sciences servicesApplying science for 
a healthy society
• Our 300+ health sciences 

specialists work in seamless 
interdisciplinary global teams 
to create sustainable 
solutions for a healthy, 
flourishing society.

10
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A trusted advisor
A global consultancy, Ramboll has earned a reputation as a trusted advisor that evaluates products, their 
ingredients, manufacturing processes, and packaging components. We provide expert solutions to support new 
ingredient authorization and commercialization strategies and offer insights and support for safety, 
sustainability, and regulatory compliance requirements for the food, dietary supplement, and personal care 
product industries as well as management consultancy services to optimize regulatory organizational efficiency. 

11Contact: healthsciences@ramboll.com
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Product Safety & Stewardship Services

Research & innovation strategy:

1.Concept assessment for regulatory compliance

2.Ingredient safety evaluations

3.Ingredient and product dietary intake and 

exposure assessments 

4.Product labeling (FDA/USDA), marketing and 

claims development.

Food & cosmetics product stewardship:

1.Product and ingredient compliance

2.Ingredient authorizations: GRAS, NDI, 

NOP, Novel Foods, Colors, FCS, AAFCO 

3.INCI, TSCA, MoCRA, State registrations & 

notifications

4.CGMP/FSMA compliance

Global regulatory services:

1.Regulatory surveillance: food, pet food, 

flavor & cosmetics

2.Food fraud prevention and litigation

3.Expert witness services

4.Management consulting and staff 

augmentation

Food Ingredient & Packaging  
Authorizations

Dietary Intake & Exposure 
Assessments

CGMP/FSMA Compliance Global Regulatory Services

Product Safety & Toxicology 
Support



Harnessing Electrons for Cleaning, Healing, Feeding, and Shaping this World and Beyond…

Prof. Suresh Pillai
National Center for Electron Beam Research

Texas A&M University

Ionizing Technology in the Food Industry

Harnessing Electrons for Cleaning, Healing, Feeding, and Shaping this World and Beyond…



Harnessing Electrons for Cleaning, Healing, Feeding, and Shaping this World and Beyond…

You Cannot Spray and Pray your Way to Food Safety

Salmonella in peripheral lymph nodes



Harnessing Electrons for Cleaning, Healing, Feeding, and Shaping this World and Beyond… AI-assisted graphic generated and curated by Prof. Pillai

Ionizing Radiation
121 years ago!!!



Harnessing Electrons for Cleaning, Healing, Feeding, and Shaping this World and Beyond…

Ionizing technology represents one of the most extensively 
studied food processing technologies in history, rivaled only by 
conventional thermal processing technologies



Harnessing Electrons for Cleaning, Healing, Feeding, and Shaping this World and Beyond…



Ionizing Technologies 

• Isotope based 
radiation
• Gamma radiation 

(cobalt-60 and cesium-137)

Cobalt-60

Machine generated 

(accelerators)

Electron Beam (eBeam): 

electrons

X-ray: photons

Ionizing Technologies 

eBeam

Cobalt-60

X-ray

X

Why this technology has become obsolete
▪ Cost and supply chain
▪ Source cannot be switched off
▪ Radioactive material storage and return
▪ Slow process – quality implications
▪ Process becomes slower  as time goes on

Why this technology is expanding 
▪ No radioactive materials
▪ Electricity based
▪ Switch on/Switch-off technology
▪ In-house technology
▪ Rapid decline is adoption costs



Harnessing Electrons for Cleaning, Healing, Feeding, and Shaping this World and Beyond…
AI-assisted graphic generated and curated by Prof. Pillai



How does Ionizing Technology Work?

✓ DNA is shredded 
✓ Microbes permanently 
      inactivated

Direct damage: when electrons/photons cause direct damage to molecules
Indirect damage: the active species produced during radiolysis of water molecules



The technology is used by US consumers  



Harnessing Electrons for Cleaning, Healing, Feeding, and Shaping this World and Beyond…

Energy (MeV)

LEEB
LEEX

MEEB
MEEX

HEEB
HEEX

Tetra-Pak

Low Energy
(80 keV – 1 MeV)

Medium Energy
(1 MeV – 4 MeV)

High Energy
(5 MeV – 10 MeV)

Mevex
Accelerad Technologies
Radiabeam

IBA Industrial
Mevex
Accelerad Technologies 

Wasik

Low Energy eBeam
Low Energy Xray

Medium Energy eBeam
Medium Energy Xray

High Energy eBeam
High Energy Xray

The Technology is Commercially Available 



Harnessing Electrons for Cleaning, Healing, Feeding, and Shaping this World and Beyond…

US Consumers Have Been Purchasing & 
Consuming Irradiated Foods For a Very Long Time

Ref: USDA-APHIS



Adopting eBeam/X-ray Technologies

Suresh Pillai
s-pillai@tamu.edu



Food Irradiation 
Today at 
Omaha Steaks
May 13th, 2026



Who We Are: 

America’s 
Original 
Butcher
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A History of Firsts
What sets us apart
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Founding of Table 

Supply Meat Co. 

1907

First Company to 

Commercialize Meat 

on the Internet

1997

First Nationwide 

Distribution of Meat 

in Refrigerated 

Containers

1960

First Organization to Sell 

Food Nationwide by Catalog

1950’s

Implemented Irradiation 

as an Intervention of 

100% of Ground Beef

2000

Omaha Steaks Builds its 

Own Full Pallet X-Ray 

Facility to treat GB



W
h

o
 a

re
 o

u
r 

C
u

s
to

m
e

rs
?



6

A
M

E
R

IC
A

’S
 O

R
IG

IN
A

L
 B

U
T

C
H

E
R

Voice of Customer



D
o

 o
u

r 
c
u

s
to

m
e

rs
 w

a
n

t 

to
 k

n
o

w
?
 H

o
w

 m
u

c
h

?



O
p

p
o

rt
u

n
it

ie
s
 t

o
 E

d
u

c
te

 

a
s
 a

n
 I

n
d

u
s
tr

y
.



W
h
a
t 
is

 t
h
e
 r

ig
h
t 

T
e
c
h
n
o
lo

g
y
 

c
h
o
ic

e
 f
o

r 
U

S
?

▪ Over 200 MM lb of ground 

beef since October of 2020.

▪ Not a single T&H positive 

test results in >26 years.

▪ Worked with HPP

▪ We T&H all of our 

trimmings going to GB.
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Thank You!



Food Irradiation as a Public Health Intervention: 
Consumer Knowledge and Behavior 

Kate Marshall, MPH

Michael Ablan, MPH

Prevention, Evaluation, and Analysis Team 

Outbreak Response and Prevention Branch

Division of Foodborne, Waterborne, and Environmental Diseases

5/13/2026

National Center for Emerging and Zoonotic Infectious Disease (NCEZID)



Each year an estimated 48 million people get sick from a foodborne 
illness, 128,000 are hospitalized, and 3,000 die

CDC coordinates 17-36 multistate foodborne illness investigations each 
week

Foodborne infections are common, costly, and 
preventable



Rates of Salmonella, STEC and Listeria infections 
aren’t decreasing



Multiple opportunities and tools to prevent 
foodborne illness from farm to fork 

Vaccines

Bacteriophage

Probiotics

UV-C

Irradiation

Biosecurity

Good Agricultural Practices

HACCP

Consumer education

Cleaning and disinfection

HPP

Pasteurization

Cooking

Food safety culture

Cold plasma



• Foods like:

- Raw or undercooked ground beef 

- Undercooked liver pate

- Raw flour

• Foods served to vulnerable populations 

- People who are hospitalized

- Older adults

- People with immunocompromising conditions

• People who wish to lower their risk for foodborne 
illness

Irradiation is one tool that could help prevent 
foodborne illness particularly for certain 
populations or foods



CDC’s work to understand possible public health 
impact of irradiation

During 2009-2020, 155 outbreaks were linked to irradiation-eligible foods 

E. coli O157

Salmonella

Illnesses Hospitalizations Deaths Direct healthcare 
costs

3,285 135 2 $2,972,656

20,308 400 6 $7,318,632

Irradiating 50% of the currently unirradiated ground beef supply could prevent 
an estimated each year:



CDC’s Consumer Focused Projects
2021-2022 focus groups and surveys

• 10 Focus groups (79 participants)
• Parents of children ages 0-4
• Adults ages 18-64
• Adults ages 65+

• 5 Surveys (2,508 participants)
• “Food Influencers“ (Dieticians and Nutritionists, 187 Participants)
• General U.S. Population (2,017 participants)
• Moms w/ children <18 (304 participants)



Most people surveyed were not familiar with food 
irradiation

11

53

55

69

44

31

28

27

44

16

17

14

DIETICIANS/NUTRITIONISTS

MOMS

U.S. GENERAL POP 2

U.S. GENERAL POP 1

Not Familiar Somewhat Familiar Very or Extremely Familiar



Lack of knowledge ≠ Lack of interest

of people didn’t know 
if irradiated foods are 
sold where they shop

67%
didn’t know what to 
look for on food label to 
identify irradiated foods

didn’t know where to 
buy irradiated foods

want to know more 
about irradiation

57%

50%

58%

“I don’t know that I would go out and buy something right now, but hearing more about the process, 
and how long they’ve been doing this does make me more comfortable. I’m a little excited.” (Parent)



Older adults may be more knowledgeable about 
irradiation

MYTH

FACT

Irradiated foods are bad for my health in the long term 

27%
18-29 years

7%
65+ years

Agreed
VS

Irradiation makes food safer 

22%
18-29 years

7%
65+ years

DisagreedVS

4%
65+ years

Agreed

Irradiation makes food radioactive

VS25%
18-29 years



Perception that foods carry germs may influence 
interest in buying irradiated foods

“I don’t like to have to worry about foodborne illnesses. To know 
that there was an extra step to make sure that any kind of germ 
that could make the meat bad was irradiated out of it…that 
doesn’t scare me that much.” (Parent)

“But beef…you can’t really wash it too-too well like some 
things. So…I think having that irradiated would be safer, 
in my opinion.” (Adult, 18-64)



Even with limited knowledge, many people report 
being likely to buy irradiated versions of foods…

39

40

41

38

38

37

23

22

21

RAW GROUND BEEF

RAW LEAFY GREENS

RAW CHICKEN

Likely Neutral Unlikely



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position 
of the Centers for Disease Control and Prevention.

CDC’s work on 
Food Irradiation

Kate Marshall

uwj0@cdc.gov

Michael Ablan

oth8@cdc.gov

CDC’s webpage about 
Food Irradiation
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