
T O H U N D R E D S I N the audience,
Elsa Murano explained how the fed-
eral government decides to approve

methods for food decontamination. Those
decisions are always based on whether a
technology is safe and effective. “Irradia-
tion meets both of these criteria,” said Mu-
rano, undersecretary for the Food Safety
and Inspection Service (FSIS) of the U.S.
Department of Agriculture (USDA). “Irra-
diation has been approved by the Food and
Drug Administration [FDA] for meat and
poultry as well as for a variety of other
foods. Irradiation has been endorsed and
supported by many highly respected public
health organizations, including the Centers
for Disease Control and Prevention [CDC],
the American Medical Association, and the
World Health Organization [WHO]. In fact,
it is one of the most thoroughly researched
processes in existence.”

Murano was the keynote speaker at the
First World Congress on Food Irradiation,
held in conjunction with the Food Marketing

Institute Show, in
Chicago, Ill., on May
5–6. The First World
Congress was spon-
sored by the National
Food Safety and Tox-
icology Center at
Michigan State Uni-
versity.

Murano and the
speakers who fol-
lowed her did their

best to refute the words of an antinuclear ac-
tivist who had gained access to the floor dur-
ing a question-and-answer period that fol-
lowed the Congress’s opening statements.
The activist, from the Public Citizen group,
had sternly lectured the audience on the dan-
gers of food irradiation, as based on alleged
scientific research that Public Citizen had in
hand. Even before the First Congress offi-
cially commenced, the activist had passed
out literature claiming that research had
shown that animals fed irradiated foods had
suffered adverse health effects, including
“premature death, mutations, fetal death and
other reproductive problems, residual ra-
dioactivity, immune system dysfunction, fa-
tal internal bleeding, a rare form of cancer,
organ damage, blood disorders, tumors, nu-
tritional deficiencies, and stunted growth.”
The literature was dismissed by speakers as
junk science, and the activist’s lecture did-

n’t last long as many in the audience of sci-
entists, engineers, company executives,
sales persons, and others shouted him down
into finally asking a question—it was, after
all, the question-and-answer period.

Food irradiation is needed in the United
States, Murano explained, because the na-
tion carries a burden of foodborne illness.
Data from CDC show that while there is
progress in fighting foodborne illness, it re-
mains a significant national public health
problem. CDC estimates that 76 million ill-
nesses, 325 000 hospitalizations, and 5000
deaths are caused each year in the United
States by foodborne pathogens. Many other
cases of foodborne illness go unreported.

As such, Murano said, FSIS is imple-
menting a “broad and long-term science-
based strategy” to improve the safety of the
products it regulates. Food irradiation is in-
cluded in that strategy.

Murano emphasized that FSIS has
made “a conscious effort” to encourage
industry to use new decontamination tech-
nologies within food processing plants. In
fact, her agency intends to streamline the
approval process for such technologies
“as much as possible so we do not hinder
industry innovation.”

Even though irradiation has been approved
for various meat and poultry products at dif-
ferent dose levels for years, it lately has re-
ceived attention because of congressional ac-
tion associated with the 2002 Farm Bill, she
said. That bill, which includes several provi-
sions related to irradiation, mandates that
commodities such as meat and poultry that
are treated by any technology approved by
the USDA and the FDA to improve food
safety (of which irradiation applies) must be
made available to the National School Lunch
Program (NSLP). The bill also directs FSIS
to develop an educational program on irradi-
ated meat and poultry products.

Currently, FSIS is working with the Food
and Nutrition Service (FNS) and Agricul-
tural Marketing Service to implement the
Farm Bill provision to make irradiated prod-
ucts available through the NSLP. FNS is pi-
lot testing educational materials through the
state of Minnesota, with materials being de-

veloped so that schools and the families they
serve will have the educational materials
they need to make an informed decision
once irradiated products are offered.

FSIS also is charged with educating the
broader public, Murano said, about irradia-
tion and other processes to reduce pathogen
levels on meat and poultry. For example, a
brochure on irradiation is being developed
that will be tested in focus groups. “In ad-
dition, we are considering partnering with
universities around the country to educate
the educators about irradiation,” she said.

Minnesota meat
Minnesota leads the nation in promoting

food irradiation, and Ronald Eustice is not
shy about announcing that fact. Eustice is
executive director of the Minnesota Beef
Council, which is in charge of research and
promotional efforts on behalf of Minneso-
ta’s 35 000 cattle producers.

Eustice summarized the many technolo-
gies that have helped increase life ex-
pectancy in the United States. For example,
pasteurization has helped to eliminate tu-
berculosis, immunization has made the iron
lung obsolete, and chlorination has helped
to make the water supply safe. “During this
decade, food irradiation will take its place
as the fourth pillar of public health,” he

said.
Minnesota is lead-

ing the nation in the
introduction of irra-
diated ground beef,
according to Eustice.
That state’s Beef
Council became in-
terested in 1997
when Newsweek
magazine asked the
question, “Can this

meat kill you? The E. coli threat.” It was,
he said, the time of the Hudson Food inci-
dent, when 25 million pounds of ground
beef were recalled because of safety con-
cerns.

The Minnesota Beef Council started look-
ing into food irradiation after deciding that

Public health was the goal of food-irradiation
researchers, business executives, and others at the
First World Congress on Food Irradiation.

Irradiated food, good;
foodborne pathogens, bad

Murano

Eustice
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the technology would “do for the beef indus-
try what pasteurization has done for the dairy
industry,” Eustice said. The beef industry
knew from its own research that ground beef
had received mixed reviews from consumers
when it came to food safety. “Only 61 per-
cent of consumers give ground beef an A or
B in food safety,” he said. “We needed to
make absolutely certain that this hamburger
was free of deadly bacteria, because if we
didn’t, it would cost us big time—illness,
hospitalization, disability, bad publicity, lost
business, lawsuits, and death.”

So, in 1997, Minnesota’s Beef Council
began its “journey,” as Eustice called it, and
started having food tastings, “with a[n irra-
diated] hamburger patty and a box of tooth-
picks, vision, and courage,” he said. “We
quickly learned that education is the key to
consumer acceptance.”

The journey was based on a plan devel-
oped to identify and contact opinion lead-
ers and invite them to workshops and sem-
inars. The sampling of irradiated foods
continued, with offers of ground beef and
papaya at state fairs, women’s expos, and
food shows. The Beef Council also worked
with the state’s media to educate them
about the benefits of food irradiation.

Public/private partnerships have paved
the way for acceptance of irradiated foods
in Minnesota, according to Eustice. For ed-
ucation purposes, the Beef Council has
partnered with the state’s Department of
Health and Department of Agriculture, re-
tailers, and restaurateurs.

On a national basis, the education of the
public about food irradiation continues. Eu-
stice revealed some figures from a recent
survey. About 400 midwestern consumers
were asked about their knowledge and
awareness of food irradiation and their ac-
ceptance of it. According to Eustice, the re-
sponses to questions were as follows:

What do consumers think? 
(396 responses)

Aware of beef irradiation (total): 
68 percent

Males: 77 percent awareness
Females: 63 percent
Illinois: 66 percent
Iowa: 67 percent
Kansas: 60 percent
Minnesota: 76 percent
Nebraska: 73 percent
Wisconsin: 65 percent

Is irradiated ground beef 
a good thing to market?

Yes: 78 percent 
No: 10 percent 
Didn’t know: 12 percent
Males: 86 percent said it is a good thing
Females: 73 percent
Illinois: 74 percent
Iowa: 75 percent

Kansas: 72 percent
Minnesota: 85 percent
Nebraska: 83 percent
Wisconsin: 78 percent

There are critics of food irradiation, of
course, but the Beef Council has been at
every protest in Minnesota to provide the
voice of science-based reason, according to
Eustice. “We’ve been at every protest that’s
ever been held,” he said. “I’ll tell you, [the
activists] never were able to get more than
a handful of people, and usually they had to
import them from other states.” Then with
an eye toward the activist in the audience,
Eustice exclaimed, “Freedom of speech is
a right and a privilege, but we are all held
accountable for the truth and we need to
separate fact from fiction.” He then urged
audience members to “speak out. We can-
not let half-truths, hearsay, and innuendo
predominate. We must correct that misin-
formation. Don’t fall for scare tactics on
food irradiation.”

The fact, Eustice continued, is that the
United States is moving forward with food
irradiation. Today, irradiated ground beef
is available in about 6500 supermarkets and
2000–3000 restaurants. In Minnesota, it is
available “on every corner,” he said. “I can
go to the filling station and buy it at the Su-
perAmerica [convenience store]. I can go
down the street just a little farther and it’s
available at Dairy Queen. I can go farther
and I have a Cub Foods Store and they
have, in some cases, eight different types of
irradiated ground beef from two different
manufacturers.”

Eustice quoted the January 2003 edition
of Meat Marketing & Technology maga-
zine, in which editor Dan Murphy wrote,
“In the last 12 months, irradiation of raw
ground beef has moved from one of the
constellation of antimicrobial treatment op-
tions to the technology of choice for con-
trolling E. coli 015787.”

The Minnesota Beef Council has taken
its show on the road, preaching the benefits
of food irradiation during workshops in Illi-
nois, Mississippi, Georgia, South Carolina,
Michigan, Missouri, Wisconsin, North
Dakota, Iowa, Pennsylvania, New York,
Alabama, Kentucky, Indiana, New Mexi-
co, Nevada, Montana, Tennessee, North
Carolina, and Arkansas. The group has
talked with the Council of State and Terri-
torial Epidemiologists. Eustice’s journey
has an urgency. “It’s not a question of if
there will be more [ground beef] recalls, but
when,” he said. “We can stop it. If not us,
then who? If not now, then when?”

Food inspection odds
John Masefield, chairman of the Food Ir-

radiation Processing Alliance and founder
of Isomedix Inc. (a food irradiation busi-
ness now owned by Steris Corporation),
warned of the risks of not moving toward

food irradiation in the United States. “In the
year 2000,” he said, “the United States im-
ported nearly $49 billion worth of food
products, including about $8 billion worth
of fruits, vegetables, and juices—many
from places with lower standards of water
quality and sanitation.”

This plethora of imports has expanded be-
yond any reasonable inspection capacity, he
said. For example, three years ago, 700 FDA
inspectors faced the daunting task of over-
seeing 30 000 food manufacturers and
processors, 20 000 warehouses, 785 000
commercial and institutional food estab-
lishments, 128 000 grocery and convenience
stores, and 500 000 vending machines.
“That’s called ‘workload,’” he mused.

Accordingly, only about 1 percent of im-
ported foods were inspected. “It’s not sur-
prising, therefore, that imported foods have
caused foodborne disease,” he said. For ex-
ample, there have been reported cases of
hepatitis A from Mexican strawberries.

Even the USDA—which, he said, has 10
times the employees of the FDA, can in-
spect only about 20 percent of the foods.
Thus, he reasoned, “Food irradiation is one
safety tool whose time has come.”

Masefield, quoting from the Wall Street
Journal, said, “‘Antitechnology advocates
are circulating unfounded claims that irradi-
ation poses a health hazard. It is time for all
of us to stop responding to the scare mongers.
We must listen to scientists who are unani-
mous in their conclusion that food irradiation,
not more government regulation, would
make America’s food supply even safer.’”

Masefield found it interesting that the pas-
teurization of milk took more than 40 years
to gain widespread acceptance, while the ac-
ceptance of food irradiation has passed 50
years. “Food irradiation by comparison with
most food processes has been meticulously
studied,” he said. “It’s high time that food
irradiation takes its place amongst the
panoply of accepted food safety processes.
Indeed the cost of foodborne illness to indi-
viduals, to society, and to food companies,
should encourage everyone to collaborate
their efforts to ensure safer food.”

Worldwide regulations
The International Consultative Group on

Food Irradiation (ICGFI) is an internation-
al collection of scientists sponsored by the
United Nations. ICGFI has played a major
role in establishing regional efforts around
the world to regulate the irradiation of foods
in conformity with a public standard.

Established in 1984, the group will dis-
band in May 2004. “We have decided that
our job is done for the moment,” said
ICGFI member Peter Roberts, a consultant
to the New Zealand Institute of Geological
Nuclear Sciences, the New Zealand Food
Safety Authority, and the International
Atomic Energy Agency.
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When ICGFI was organized in 1984, it
declared that irradiated food was “safe and
wholesome to 10 kilogray,” said Roberts,
but not everyone around the world was buy-
ing it. For ICGFI member governments,
fundamental questions remained in trying
to establish a framework by which food ir-

radiation could oper-
ate both within a
country and on an in-
ternational scale.

So work for the
ICGFI in the late
1980s concentrated
on three issues, ac-
cording to Roberts:
use of irradiation as a
quarantine treatment,
use of irradiation to

ensure hygiene quality, and public infor-
mation on food irradiation.

By the 1990s, guidelines were prepared
for regulating control of food irradiation fa-
cilities, Roberts said. ICGFI produced codes
and “technical monographs” of food irradi-
ation practices related to specific applica-
tions. Between the codes and technical
monographs, “you have all the information
you need if you are a food processor or in-

terested in seeking to make a petition to have
a process approved,” he said. The codes and
monographs include information on food ir-
radiation safety, the behavior of food under
irradiation, and on applying new practices. 

ICGFI in the 1990s also intensified “in-
formation transfer,” according to Roberts.
Brochures for public consumption were pub-
lished, and in 1998, a Web site went on line
(<www.iaea.or.at/icgfi/>). Roberts urged au-
dience members to consult the site as a start-
ing point for schooling in food irradiation—
basic information about the technology, who
is doing it, what the regulations are in 50
countries around the world, and the locations
of authorized plants. “There are a number of
documents [on the Web site] for today’s
health industry, consumer organizations, and
governments to understand and realize what
food irradiation is all about,” he said.

The ICGFI’s framework for food irradi-
ation and regulation has been adopted by

Asian countries and through Africa, Latin
America, the Asian Pacific and the Near
East, said Roberts. But it is a slow process.
While there is agreement in principle
among countries to adopt a model regula-
tion style, implementation has been limited
to a few countries. “Most countries are still
regulating on a case-by-case basis,” he said.

Once ICGFI expires next year, a new and
similar organization is expected to spring
up, Roberts predicted. “We hope the new
organization has a broader representation
of expertise in deciding the new relations
of food safety security and quality in trade,”
he said. “We certainly want to encourage
links to the food industry, irradiation
processes, and consumer organizations, and
maintain appropriate representation from
the nuclear science agencies.”

In the early days of ICGFI, nuclear sci-
ence agencies “tended to dominate,”
Roberts said, but now a shift is being felt
“more and more to the food safety authori-
ties, to the agricultural side of things.”

Gerald Moy, staff scientist with the Pro-
gram of Food Safety for the World Health
Organization, said his organization encour-
ages its member states to consider all mea-
sures to eliminate or reduce foodborne

pathogens. “Given
its unique ability to
destroy pathogens in
solid food, food irra-
diation may be one
of the most signifi-
cant contributions to
public health to be
made by food sci-
ence and technology
since pasteurization
was introduced to
assure the safety of
milk,” he said.

WHO has been at
the forefront of as-
sessing the safety of

food irradiation as “a prerequisite to its
wider spread application in improving and
extending the world’s food supply,” Moy
said.

Paisan Loaharanu, co-organizer and
founder of the First World Congress on
Food Irradiation, questioned why irradia-
tion is the only physical food process that
is regulated as if it were a food additive.
“The promulgation of the Food Additive
Amendment [in 1958] by the U.S. Food and
Drug Administration under the [1938]
Food, Drug, [and] Cosmetic Act . . . , which
considered radiation sources for irradiating
foods as additives, resulted in a practice in
many countries in regulating irradiation as
a food additive,” he said.

Loaharanu, a Vienna-based international
expert on food irradiation, headed the joint
food irradiation activities of the U.N. Food
and Agriculture Organization, the Interna-
tional Atomic Energy Agency, and WHO.

Even after adoption of the Codex Gener-
al Standard for Irradiated Foods and its as-
sociated Codes of Practice by the Codex Al-
imentarius Commission in 1983 (which
recognizes irradiation as a physical food
process similar to heating and freezing), he
explained, most countries still opt to regu-
late irradiation as an additive.

In some countries, according to Loaha-
ranu, regulatory authorities require specif-
ic data to demonstrate not only the “whole-
someness” of irradiated food but clear
“technology needs” prior to granting ap-
proval for specific irradiated food items or
classes of foods. Efforts to harmonize na-
tional regulations on food irradiation, he
said, have been slow, while irradiation is
making “rapid progress” to meet require-
ments for food safety and trade.

Turning to the subject of packaging for
irradiated foods, Loaharanu said, “While
there is a consensus that irradiated foods
should be labeled to provide necessary in-
formation to consumers and is being regu-
lated as such, the regulatory requirements
for labeling of irradiated ingredients in oth-
er foods are far from being harmonized.”
Loaharanu closed by calling for labeling re-
quirements that fully inform the consumer
but do not erect any trade barriers.

Consumer response
Christine Bruhn, past chair of the Food

Science Communicators and of the Nutrition
Division of the Institute of Food Technolo-
gists, discussed research conducted for the
Center for Consumer Research of the Uni-
versity of California–Davis. Bruhn opened
her talk by stating that “consumers recognize
disease and contamination, and that these are
indeed food safety dangers. They also rec-
ognize that food handling is a potential dan-
ger; food handling as it relates to microor-
ganisms and bacteria.” Consumers also are
“familiar with salmonella and E. coli,” she
said.

Even knowing these dangers, consumers
do things that put
them at risk, she said.
For example, many
rely on the color of
meat to tell them
when it is cooked.
“Yet, [research] has
shown that one out of
four hamburgers that
are brown has actual-
ly not reached suffi-
cient temperature to

destroy E.coli 015787,” she said. Further,
even under controlled and observed testing,
volunteers have risked cross-contamination
of their food by not washing their hands as
frequently as needed. “As many as . . . 60
percent are not following proper hand-
washing procedures,” she said. “As many
as 30 percent don’t cook or cool adequate-
ly, again placing themselves and their fam-
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ilies at risk for food-borne illness.”
Bruhn said that because consumers are

aware of food-safety issues, most will ac-
cept food irradiation if the advantages of the
technology are spelled out. Gender also

plays a factor in how people accept food ir-
radiation. “Men are more positive than
women,” she said. “This is not unique to ir-
radiation. This is true for any food safety is-
sue. Women are generally more protective,
more hesitant about new technologies, and
more concerned about any potential risks.”

Socioeconomic levels also are “major”
factors in influencing acceptance. “Consis-
tently, we can find greater acceptance of
new technologies in upscale markets,” she
said. “People are generally more positive
toward anything new in an upscale market.”

The presence of children is a critical fac-
tor from a public health point, too, she not-
ed. “If there are children in the household,
people are generally more cautious in ac-
cepting something new,” she said. “I think

this is a great con-
cern for those of us
who are interested in
public health. We
know that children
are among those
who are most sus-
ceptible to food-
borne illness. That is
a factor we must
consider in develop-
ing our messages.”

Bruhn discussed
surveys in which
consumers were

asked questions about irradiated food prod-
ucts. Based on the way the survey questions
were posed, she said, the consumers by a ma-
jority favored the availability of such foods.
The bottom line, she said, is that “informed
consumers will prefer irradiated product. The
majority of them will because of the safety
benefits it will provide.”

She said it was important to get the word
out to consumers that irradiated food is not ra-
dioactive, and that testing—on rats, mice,
guinea pigs, dogs, monkeys, and rabbits—has
shown there are no ill effects from such food.

Then, in a revelation that had to make
even the most ardent activist squirm in his
seat, Bruhn conveyed information about
claims of the alleged presence of chemical
by-products formed in irradiated foods
called cyclobutanes (or 2-ACBs). In the lit-
erature passed out before the meeting by
Public Citizen, that group claimed that 2-
ACBs were shown to promote the carcino-
genesis process in rats, and to cause genet-
ic damage in rats and in human cells, as
based on recent research done by German
scientists. But in reality, as related by Bruhn,
the lead German researcher had refuted the
claims of Public Citizen. The researcher
stated that Public Citizen had taken the Ger-
man research, translated it to English, and
then made the translation fit the argument
that Public Citizen wanted. Said Bruhn:
“We have a statement from the [German]
professor himself, who said, ‘I want to dis-
tance myself from the conclusions the [ac-
tivists] reached. The [Public Citizen] report
contains a number of incorrect statements.’”
The researcher’s letter concluded that “the
2-ACBs fed to animals or consumed by hu-
mans have shown no adverse affects attrib-
uted to the irradiation treatment.”

Bruhn then topped off her presentation
by quoting a line from an earlier speaker:
“The ill-effects of irradiated foods are un-
known because no one has been able to find
them.”—Rick Michal
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Bruhn said that because
consumers are aware of food-
safety issues, most will accept

food irradiation if the
advantages of the technology

are spelled out.


