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MEMORANDUM

TO: House Judiciary Committee

FROM: Representative Randy PhillipM"/AFA

DATE: March 8, 1988

RE: Committee Substitute for House Bill 388 (HESS)

An Act relating to irradiated food

Committee Subsitute for House Bill 388 (HESS) would prohibit the sale
of irradiated foods within the State of Alaska. As indicated by the
attached sectional analysis (Attachment 1), this bill excludes
irradiated spices from being considered as irradiated foods.
Additionally advice from Ms. Banniser with regard to the original bill
indicated that while this particular bill does not prohibit the
manufacturing of irradiated food, AS 17.20.340 indicates that such
manufacturing would also be prohibited (See Attachment 2). There were
also some questions about the state’s right to limit "interstate
commerce'” and 1 have attached another memorandum from Ms. Bannister
concerning this question (See Attachment 3).

The provisions contained in Committee Substitute for House Bill 3838
(HESS) would be added to the Alaska Food, Drug, and Cosmetic Act and
this would mean that certain enforcement provisions included in that
act would follow with the adoption of the language in this bill.
Criminal penalties would be those as set out in AS 17.20.310 (See
Attachment 4) and injunctive relief would be as provided in AS
17.20.280 (See Attachment 5). The bill does not include provisions
for embargo and destruction of these items.

While the Food and Drug Administration was requested to participate iIn
the teleconference hearing today, it declined for the reasons outlined
in Attachment 6. Attachment 7 is a press release issued by the U.S.
Department of Health and Human Services on December 12, 1985,
concerning the "final rule to broaden the approved used of radiation.
Attachment 8 is a copy of the statement that FDA Commissioner Young
gave before the U. S, House Committee on Energy and Commerce,
Subcommittee on Health and Environment concerning the current federal
proposal on food irradiation. Attachment 9 is a copy of Congressman
Bosco®"s statement before that same committee (Congressman Bosco is the
prime sponsor of the measure on the House side).
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The language in the original bill is based on a law adopted in Maine
in 1987. Maine is the first state to ban the sale of irradiated
foods.

In 1987 the New Jersey Legislature adopted a food irradiation ban;
however, the Governor vetoed the bill. Vermont has enacted strict
labeling requirements in the event the federal requirements are
lifted. Legislation proposing a ban irradiated food has been
reintroduced in New Jersey and is also being considered in Hew
Hampshire, New York, Pennsylvania and Vermont. A list of the states
considering food irradiation legislation is attached as Attachment 10.
There is legislation also pending in the United States Congress
regarding both the food irradiation and labeling issues (H.-R. 956 and
S. 461).

Food irradiation is being considered as a possible food preservation
method. The actual process involves the use of cobalt-60 (an isotope
that must be manufactured iIn nuclear reactors from nonradioactive
cobalt-59) or cesium-137 (a water soluble byproduct of both nuclear
weapons production and nuclear power generation). (See Attachment 11
for an article explaining this process and Attachment 12 for a history
of food irradiation.) In 1958, Congress classified food irradiation
as a food additive. This meant that before the process could be used,
it had to be approved by the FDA under the Federal Food, Drug, and
Cosmetic Act. While the FDA has approved food irradiation for five
different uses [control of insects iIn wheat (1963), inhibit sprouts in
potatoes (1964), control of trichinosis in pork (1985), slow growth
and ripening and control pests in produce, and to kill insects and
microorganisms in herbs and spices (1986)] the only use in the United
States at the present time is in some spices and herbs. 1 have
attached a list of spices and herbs that are being irradiated at the
present time (See Attachment 13).

The greatest concerns | have with the food irradiation process areas
follows:

1. Safety of the process and effect on humans ingesting
irradiated foods.

2. Questions abcut the wholesomeness of irradiated foods (See
Attachment 14).

3. Risks to the environment from theirradiator plants.
There is danger both to the workers in an irradiation plant aswell as
residents of the surrounding area. | have attached a list of
incidents that have occurred at some of the forty irradiation plants
that current operated within the United States (See Attachment 15).
Attachment 16 shows the location of the forty irradia "ion facilities
in the U.S.

3. Possible creation during the process of mutuant and/or
radiation resitant bacteria and the effect of the elimination of
nonresitant bacteria making it easier for the mutuant bacteria to
survive.
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4. Possible creation during the process of potent carcinogens
called aflatoxins.

5. Possible elimination of the organisms that produce signals
and odors that alert people to food spoilage while the bacteria that
causes food poisoning may be more resitant to radiation and therefore
still present.

6. Radioactive food may occur if the process is not handled
properly.
8. Transportation of radioactive materials. If Alaska were to

have an irradiator plant, and this is one of the areas being
researched by the University of Alaska at Fairbanks, the radioactive
materials would have to be brought in from somewhere. To my
knowledge, the nearest stockpile of cesium-137 1is at Richland,
Washington, near the Hanford plant and this would mean that such
products would have to be trucked, barged or flown to Alaska. In
addition, since cesium-137 is water soluble, if there were an accident
enroute or at any such plant, the results could be devastating.

9. Safety questions exist concerning the storage of the
radioactive material.

You might also be interested to know that irradiated food does get on
the shelves. See the attached information regarding the Rice-A-
Roni/Noodle-Roni matter. (See Attachment 17).

For your information, 1 have also attached a list of articles that 1
have available on this subject (See Attachment 18). If you wish to do

further review on the matter, please do not hesitate to contact me.

1 would appreciate your support of this legislation.
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MEMORANDUM March 7, 1988
SUBJECT: Sectional analysis of CSHB 388 (HESS)
TO: Representative Randy Phillips

FROM: Theresa L. Bannister”™*

Legislative Counsel

You have requested a sectional analysis of the above
described bill.

As a preliminary matter, note that a sectional analysis or
summary of a bill should not be considered an authoritative
interpretation of the bill and the bill itself is the best
statement of 1its contents.

Section 1 prohibits the knowing sale of irradiated food.
Defines “~irradiated” as having been treated with gamma
radiation or other ionizing radiation. Excludes 1irradiated
spices from being considered irradiated food, and excludes
food from being considered irradiated food if the only ir—
radiated ingredients are irradiated spices.

Section 2 indicates that the commissioner of environmental
conservation (or the commissioner®s designee) 1is responsible
for enforcing the prohibition against the knowing sale of
irradiated food.

TLBrbb
wkb3/7079
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MEMORANDUM January 21, 1988

SUBJECT: Scope of irradiated food bill
(Work Order No. 5-1671)

TO: Representative Randy Phillips

FROM: Theresa L. Bannister

Legislative Counsel

This memo accompanies the bill on irradiated food that you
requested. Although sec. 1 of the bill does not prohibit
the manufacturing of irradiated food, AS 17.20.340 indicates
that the manufacturing would also be prohibited.

AS 17.20.340 reads as follows:

Sec. 17.20.340. SCOPE OF PROVISIONS DEALING WITH SALE.
The provisions of this chapter regarding the sale of
food, drugs, devices, or cosmetics include the manu—
facture, production, processing, packing, exposure,
offer, possession, and holding of them for sale; the
sale, dispensing, and giving of them, and the supplying
or applying of them in the conduct of a food, drug, or
cosmetic establishment.

Using the Alaska Food, Drug, and Cosmetic Act (AS 17.20)
means that certain enforcement provisions in that Act,
including criminal penalties (AS 17.20.310) and injunctive
relief (AS 17.20.280), will apply to the enforcement of the
irradiated food prohibition. Certain other provisions,
including embargo and destruction of the items, would not
apply to this prohibition as the bill is presently written;
ig you wish to have these provisions apply also, please
advise.

IT 1 may be of further assistance, please advise.
Attachment

TLB:gc
WKG1:036
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LEGISLATIVE AFFAIRS AGENCY

MEMORANDUWM February 1, 1988
SUBJECT: KB 388 and the Commerce Clause
TO: Representative Randy Phillips
FROM: Theresa L. Bannister

Legislative Counsel

You have requested a written opinion on whether the prohibi—
tion in HB 388 against selling irradiated food in the state
violates the Commerce Clause of the U.S. Constitution. The
prohibition applies only to food sold in the state, and it
does not directly regulate or discriminate against inter—
state commerce. The state has a legitimate interest in pro—
tecting the health and welfare of its citizens, and the bill
appears to be a reasonable exercise of this power. Although
the prohibition will affect interstate commerce, |1 cannot
think of an interstate commerce effect of this bill that
would be considered to clearly exceed the protection of the
physical health of the state®"s citizens. Since the benefits
of this legislation are intangible and cannot be effectively
measured against its effects on interstate commerce, and
since the effects on interstate commerce do not clearly ex—
ceed the benefits of the bill, it is likely that a court
would uphold the legislature®s decision to exercise the
state"s police power 1in this manner. For the above reasons
it is my opinion that HB 388 would not be held to violate

the Commerce Clause of the U.S. Constitution.

IT 1 may be of further assistance, please advise.

TLB :gc
WKG1:058
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§ 17.20.310 Food and Drugs § 17.20.330

because itismisleading, indetermining whether the labelingor adver-
tisement ismisleading, there shall be taken into account among other
things representations made or suggested by statement, word, design,
device, sound or combination of them, and the extent to which the
labeling or advertisement fails to reveal facts material in the ligit of
the representations or material with respect t consequences which
may result from the use of the article to which the labeling or adver-
tisement relates under the conditions of use prescribed in the labeling
or advertisement or under customary jrusual conditions ofuse. G 2D
ch 129 SLA 1949)

_Collateral references. — Products lia-  scription drug manufacturer's liability for
bility of manufacturer or seller for injury  product-caused injury, 94 ALR3d 1080,
or death allegedly caused by failure o What constitutes “false advertising” of
wam r,eq_ardmgdan%erln use ofvaccineor  food products or cosmetics within 8§ 5 and
prescription drug, 94 ALRdd 748. 12 of the Federal Trade Commission Act

Promotional efforts directed towards (15 USCS 88 45, 52), 50 ALR Fed. 16.
prescribing physician as affecting pre-

Sec. 17.20.310. Penalties. A person who violates the provisions of
AS 17.20.290, upon conviction, ispunishable by imprisonment for not
more than sixmonths, or by a fine of not more than $500, or by both.
ITFthe violation is committed after a conviction under this section has
become firal, the person is punishable by imprisonment for not more
than one year, or by a fire of not more than $500, or by both. & 5@)
ch 129 SLA 1949)

Sec. 17.20.320. Effect of written guaranty. A person isnot sub-
ject to the penalties of AS 17.20.310 for having violated AS
17.20.290(2) or Q) ifthat person establishes a guaranty or undertaking
signed by and containing the name and address of the person residing
in the state from whom the article was received in good faith, to the
effect that it is not adulterated or misbranded within the meaning of
this chapter. €& 5() ch 129 SLA 1949)

Sec. 17.20.330. Liability for dissemination of false advertising.
No publisher, radio-broadcast licensee, or agency or medium for the
dissemination of an advertisement, except the manufacturer, packer,
distributor, or seller of the article to which a false advertisement
relates, is lidbleunder AS 17.20.310 for the dissemination of the false
advertisement, unless the publisher, licensee, agency or medium has
refused the request of the commissioner ofhealth and social services to
fumish the name and post office address of the manufacturer, packer,
distributor, <eller, or advertising agency, residing in the state who
caused dissemination of the advertisement. @& ) ch 129 SLA 1949;
am Executive Order No. 51, § 31 (1981))

25
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8 17.20.280 Foou AND DItUUS § 17.20.290

any room, building, vehicle of transportation or other structure which
is unsound, or contains filthy, decomposed, or putrid substance, or a
substance that may be poisoi.ous or deleterious to health or otherwise
unsafe, is a nuisance. Whenever the commissioner of environmental
conservation finds such an article, the conmissioner shall inmediately
condemn or destroy itor in any other manner render itunsalable as
human food. & 6(d)ch 129 SLA 1949; am Executive Order No. 51, § 28
(xD)

Effect of amendments. — The 1981  servation" following "the commissioner"
amendment added "of environmental con-  in the second sentence.

Sec. 17.20.280. Injunction proceedings. The commissioner of
environmental conservation and the conmissioner ofhealth and social
services may apply to the superior court far, and the court has jurisdic-
tion to grant, a temporary or permanent injunction restraining a per-
son from violating their respective portions of AS 17.20.290. @8 4 ch
129 SLA 1949; am Executive Order No. 51, § 29 (193L))

Effect of amendments. — The 1981 and social services' following "commis-
amendment added "of environmental con-  sjoner” and added "their respective por-
servation and the commissioner of health  tions of' following "person from violating."

Article 6. Prohibited Acts and Penalties.

Section Section

290. Prohibited acts 320. Effect of written guaranty

300. Determination ~ of  misleading  330. Liability for dissemination of false
labeling or advertisement advertising

310. Penalties

Collateral references. — 25 Am. Jur.  seq; 35 Am.Jur. 2d, Food, 8§ 63 et seq., 74
2d, Drugs, Narcotics, and Poisons, §40 et et Seq.

Sec. 17.20.290. Prohibited acts, @ The folloving acts and the
causing thereof are prohibited:

@ the manufacture, or sale, or delivery, holding, or offering of sale
of food, drug, device, or cosmetic that is adulterated or misbranded;

(@ the adulteration or misbranding of food, drug, device or cosmetic;

@ the receipt in commerce of food, drug, device, or cosretic that is
adulterated or misbranded, and the delivery or proffered delivery of
them for pay or otherwise;

@ the sale, delivery for sale, holding for sale, or offering for sale of
an article in violation of AS 17.20.050 — 17.20.070 and 17.20.100;



Alaska State Leqislature

House
P_.O. BOX V

Official Business

REPRESENTATIVE RANDY 1§H ILLIPS

HC(Q ) ° 1168 509 Juneau> Alaska

Memorandum
TO: Representative John Sund

Chairman, House Judiciary Committee
FROM: Representative Randy Phillips cr
DATE: March 7, 1988 T
RE: Food and Drug Administration

House Bill 388

At the request of Peggy Sepulveda of your office, my staff contacted the Food
and Drug Administration with a request that it provide someoneto testify at
the upcoming hearing on CSHB 388 (HESS).

Carl Dasser of the Federal-State Relations Division of Food and Drug Administra-
tion has advised me that the FDA cannot testify on this matter. According to

Mr. Dasser, the Cede of Federal Regulations prohibits the FDA from testifying
before state courts, administrative hearings, state legislative committees, etc.
unless (1) there is an official request (preferably written) from the person or
committee requesting such testimony and (2) agency has had a chance to approve
the testimony that is to be given. The FDA has been requestedby other states

to provide testimony on the issue of food irradiation and has uniformly refused
to testify; therefore, it is, at this time, refusing our request to present
testimony.

Mr. Dasser indicated that if you had any questions about the testimony process
that he would be happy to address your questions. His telephone number is
(301) 443-6200. If you wish to present the FDA with a written request for
testimony and questions that you would like answered, please address this to:
Heinz Wilms, Director, Division of Federal-State Relations (HFC-151), Food

and Drug Administration, 5600 Fishers Lane, Rockville, MD 20857. If you or

a member of your staff wishes to discuss the subject of food irradiation on

an informal basis, please contact Mr. Dasser and he can make arrangements for
someone from the Center of Food Safety to contact you.

Again, Mr. Dasser emphasized that since the FDA had turned down similar requests

from other states, it felt it could not honor a request to participate 1in the
hearing to be held this coming Wednesday.

ATTACHMENT 6
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P85-48 Food and Drug Administration
KR IMVEDATE RAEASE James Greene (202) 245-1144
December 12, 1985 (Home) (202) 544-1581

H S Secretary Margaret M Hedcler today announced that she has approved for
publication a Food and Drug Administration final rule to broaden the approved
uses of radiation in foods.

This process can lead to reduced use of pesticides on foods,- Secretary

Heckler said as she signed a final regulation allowing the use of picowaves

(low-level ionizing energy) to kill insects in harvested fresh fruits ad
vegetables.

"l began work on thisissue — yearsago —»as a member of Congress,”
Secretary Heckler said.This regulation is animportant step forward for

consumers — a proven, safe method to protect fresh fruits and vegetables from
Insects, and to Inhibit spoilage and extend shelf life.

Treatment of fruits and vegetables with picowaves may meke sone foods more
available or less expensive. Unlike chemical pesticides— sore of which are now
under attadc— irradiation leaves ro residue 1n food. It does not meke food
radioactive, nor does It pose any radioactivity danger to the consuner.”

Approval of the regulation will expand the uses of low-level radiation
already allowed by the Food and Drug Administration. The process has been
approved for use 1n the United States for two decades to kill insects 1n wheat
and to slow the development of sprouts 1n potatoes. In addition, the use of
radiation was approved in 1983 for herbs and spices, and 1n July 1985, for
pork.

FDA Commissioner Frartc E. Young, M.D., commented, "In all, the United
States and 20 other countries allow the use of picowaves on foods.”

-MORE-
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Secretary Heckler said that "30 years of research have shown this process to
be safe." The secretary said that foods exposed at the picowave level allowed
under the regulation (or at much higher levels, as well) do not becore
radioactive. Consumers are not exposed to radiation. Nutritional values are
not significantly changed, she said.

The regulation will permit:

— fresh fruits and vegetables to be picowaved at up to one kiloGray* to kill
arthropod pests (insects) and to inhibit spoilage;

— dry or dehydrated vegetable substances (herbs and spices) to receive up to
30 kiloGray to kill insects and bacteria. The limit for the use has been 10
kiloGray.

Under the regulation, r.ianufacturers, food processors and food retailers must
label fresh fruit and vegetables which have been exposed to picowaves. At the
retail level, signs may be placed over bins, or on boxes if the items are
displayed in the box, or items nmay be individually labeled.

All retail level labels will include the international logo first used in
the Netherlands' (see attached).

In addition, retail level labeling or displays must carry the statement
"PICONAVED," and may include the reason, such as: "PICOANAVED TO GONIRCL
SPOLAGE' or "PICONAVED TO EXTEND SHF LIFE."

After two years, FDA will consider whether.the international logo 1s well
enough known by'the American public to be used without written labeling.

The regulation signed today will be published in the Federal Register
following review by the Office of Management and Budget.

HHAHHS

+EDITORS NOTE Gray (abbreviated Gy) 1s the international unit for expressing
the amount of energy absorbed from irradiation. It replaced the older rad unit.
One Gy equals 100 rad. Thus, one kiloGray is the same as 100 kilorads (used in

earlier releases).
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Mr. Chairman:

| welcome the opportunity to he here today to testify about the
activities of the Food and Drug Administration (FDA) n the area of

food irradiation.
Background

Our involvement with irradiation technology to preserve food goes
back many years. The possibility that benefits could be derived from
irradiated food was explored as early as the late 1930's. It was
studied in earnest by the United States government in the 195Q's as a
potential preservative for military food rations as well as a means of
eliminating microorganisms from food, controlling insects, and
extending the shelf life of fruits and vegetables under the Atomic
Energy Commission's "atoms for peace" program. Although FDA had not
yet acquired the specific regulatory authority over the application of
this new technology that the Agency possesses today, FDA became
involved nonetheless by advocating that wholesomeness testing be
conducted before any irradiated foods be marketed or otherwise

routinely used.

FDA's involvement in the development of food irradiation became

pivotal in 1958, when the Congress mandated in effect, tnat food
irradiation be subject to Federal premarket approval. This involvement
was accomplished through a change in the Federal Food, Drug, and
Cosmetic Act to prohibit the use of a new food additive until its

sponsor established the additive's safety and FDA issued a regulation



specifying its conditions of use. The definition of a food additive
was drafted to specifically include sources of radiation intended for
use in processing food because this use nay affect the characteristics

of food.

Since then, FDA has approved food irradiation for five different
uses:
o The first was to control insects in wheat and wheat flour in
1963.
o The second, in 1964, was to inhibit sprout development in white
potatoes.
o In 1985 FDA approved a third use for food irradiation -- to
control the organism that causes trichinosis in pork,
o The most recent approvals, which occurred simultaneously in
1986, involved two uses. These were:
-- to slow growth and ripening and to control insects in
fresh fruits and vegetables and
-- to kill insects and control microorganisms in dry or
dehydrated herbs, spices, seeds, teas and vegetable

seasonings.

As | will describe later in my testimony, FDA's principal focus in
evaluating each of these uses was to ensure the safety of the

irradiated food.

As these approvals indicate, many different technical effects can

be accomplished by irradiating food. Irradiation can extend a



product's shelf life by inhibiting the growth and .ipening of fresh
produce, and by reducing the nunher of microorganisms that spoil food.
Complete sterilization of food by irradiation results in a shelf-stable
product similar to canned food. Pathogenic organisms, parasites, and
insects found in food can he controlled by irradiation. Additionally,
irradiation can change certain physical properties, such as decreasing
the rehydration tine of dehydrated vegetables, increasing the yield of
fruit juice, and tenderizing meat. Other means available for
accomplishing the same purposes as the permitted uses in our food

irradiation regulations include cooking and chemical treatments.

When food is irradiated, most of the radiation passes through the
food without be'ing absorbed. It kills or sexually sterilizes any
insects, and prevents fruits or vegetables from ripening too fast
thereby extending shelf life. Irradiation leaves no residue in food.
It does not make the food radioactive, nor does it pose any

danger of radioactivity to consumers. Consumers are not exposed to

radiation through handling or ingesting irradiated food.

The ionizing radiation used to accomplish food irradiation can come
from various sources, including gamma rays, .v-rays and electron beams
derived from electron beam accelerators. While radioactive sources
that produce gamma rays are currently the most commercially used
sources in producing the desired energy levels, these other
non-radioactive sources (i.e. electron beams and x-rays) can substitute

for them quite well in many instances.



The amount of radiation necessary to treat foods varies depending

upon the intended use. Multicell organisms are affected more readily
than single cell organisms; growing organisms are affected more readily
than dormant organisms. Thus, doses sufficient to slow the ripening
process, inhibit sprouts and kill insects would not be enough to Kkill
organisms such as the kind that cause trichinosis. In turn, microbes
simpler than trichinella spiralis require a higher dose. Viruses,
which are smaller than a biological cell, are very resistant to the

effects of radiation.

With a few exceptions for minor dry ingredients, food irradiation
permitted by FDA involves technologically low levels of radiation. For
example, the amount of radiation necessary to sterilize food is
approximately 50 times higher than the amount needed to control
insects. It is true, of course, that food irradiation does require
levels that are far too high to directly apply to humans, such as the
levels used in chest x-rays, for example, but this fact has no bearing
on the safety of food for human consumption that is treated with

radiation.

A Spectrum of Concerns

Even so, the fact that this process exposes food to ionizing

radiation understandably singles it out for more public attention and



concern than most food additives receive. And as with any

controversial subject, there is a broad spectrum of views.

On one hand, we have heard expressions of frustration that, in the
most technologically advanced country in the world, the full potential
of food irradiation is not being met, especially compared with its use
in other countries. Many of these concerns have been reflected ii
recent legislative efforts by Representative Morrison and others to
facilitate research and development leading to commercial use as well

as enhance public acceptance of food irradiation.

At the other end of the spectrum, some people have expressed the

view that all of the safety issues related to food irradiation have not
been resolved. These concerns are reflected in legislative efforts by
Representative Bosco and others that would repeal some of FDA's
approvals of food irradiation and require the National Academy of
Sciences to study the risk to human health and the er.vironment

presented by the irradiation of food.

| can appreciate both points of view and welcome the opportunity to

address these concerns today.

FDA's mission is to determine the safety of the process under
specific conditions of use. In summary, | remain convinced that our
actions in accomplishing this mission have been scientifically sound.
| would characterize our approach over the years as fundamentally

cautious and conservative.



We are, perhaps, situated even nore toward the cautious end of the
spectrum when compared with other nations. The Codex Alinentarius
Commission, of the World Health Organization and Food and Agricultural
Organization, based on a recommendation of its .Joint FAO/IAEA/WHO
Expert Committee has reviewed and assessed all data on the
wholesomeness of irradiated foods, and has recommended that member
nations permit the use of irradiationon food in dosesup to 'O times

higher than those that FDA has approved.

The Regulation of Food Additives

In carrying out its responsibilities, FDA has followed the same

general procedures in the development of regulations for the use of
sources of radiation that it follows in the development of regulations
for other food additives. Congress' decision to include irradiated
food in the food additive provisions of nur statute clearly shows that
it intended FDA to be responsible for regulating the use of irradiation
by requiring a rigorous review of the potential hazards associated with

this food treatment process.

As | stated earlier, the burden of demonstrating that a source of
radiation can be used safely to irradiate foods was, as with other
additives, placed on the proponents of its use. The principal

procedure established for premarkot aoproval of an additive's safe use



is the filing of a food additive petition. Such a petition must

contain adequate data to demonstrate the safety of the use.

In addition, under the food additive provisions of the act, there

is a second procedure by which food additive approvals nay cone about.
The government may, on its own notion, propose to approve a particular
set of conditions of use. The evidence supporting the safety of these
conditions of use must meet the same standard for demonstrating safety
as the evidence in a petition from industry. Generally speaking, the

latter procedure is used far less frequently than the petition process.
It is generally reserved for circumstances in which the Agency believes
that proposing to approve a particular use will be of clear benefit to
public health or will allow the Agency to operate more efficiently. In
the case of food irradiation, both procedures have been utilized, for

reasons that | will explain shortly.

The principal issue associated with the approval of an additive by
either procedure is, of course, safety -- and the quality and quantity
of scientific evidence needed to establish safety. As with any product
or process, it is impossible to prove beyond any doubt that no harm
will ever result under any conceivable circumstance. Congress
recognized this fact in 1958. In the Committee reports frcm both
Houses on the Food Additives Amendment, Congress said that safety
requires proof of a reasonable certainty that no harm will result from

the proposed use of any additive.



Food Irradiation and Safety Testing: Early Oevel opments

Sinca the 1960's, when the first petition for the treatment of food
with radiation sources was submitted, the Agency has been confronted
with questions about what test procedures are appropriate to establish
to a reasonable certainty that no ham will result from the use of

radiation sources in the treatment of food.

Traditionally, high dose animal feeding studies are used to

determine the safety of a food additive. Such testing requires a
determination of the highest "no-effect level" for the tested substance
and consideration of the amount of the substance likely to be consumed.
To allow for uncertainty in relating data gained from laboratory
animals to humans, a 100-fold safety factor is typically applied. In
other words, the Agency will not approve human consumption at a level
that is any higher than 1 percent of the highest level of consumption

of which there was no adverse effect in animals.

Initial efforts by FDA and industry to establish the safety of
irradiated foods relied on feeding irradiated food to laboratory
animals. In effect, irradiated food was to be tested as if it were a
discrete chemical entity similar to a "conventional” food additive.
The initial philosophy of the FDA scientists was to develop a core of
wholesomenpss studies on different types of foods to ~ wide a matrix
from which the safety of other foods could he deduced. This approach

yielded enough data to permit the Agency in the 1960's to approve



petitions for certain specified uses of ionizing radiation for
inspecting food, controlling insect infestation in wheat and wheat

flour, and inhibiting sprouting in white potatoes.

Other early petitions did not result in regulations for a variety

of reasons. Petitions for the use of radiation for microbial control
on citrus fruit, strawberries, fish and fish products, and ham were
withdrawn without prejudice because they lacked sufficient data to
support the effectiveness or the safety of the process. FDA did not
act on other petitions for irradiation of other foods because they were

clearly incomplete.

As scientists were discovering, evaluating the safety of irradiated
foods by traditional testing methods was impractical for several
reasons. The most significant problem was the inability to obtain the
100-fold safety factor. Because the irradiated food itself was
considered the substance to be tested in these studies, it was
impossible in most instances to feed the exaggerated amounts of food
that are necessary for the purpose of traditional toxicological

testing.

FDA found that more than half of the petitions that it was
receiving nn irradiation, as originally presented, did not provide
necessary and persuasive evidence to support the requested regulations.

As a result, the Agency's Bureau of Science conducted a seminar in 1967

for government scientists and administrators interested in the



processing and review of petitions involving irradiation of food. The
seminar presentations were compiled into a report that was used as an
aid to evaluation. The 1967 seminar noted the need for more basic

research in various disciplines to improve safety evaluation.

Perhaps the low point for food irradiation occurred shortly

thereafter, when in 1968 FDA revoked three-regulations for irradiating
bacon. This revocation reflected a culmination of FDA's concerns about
the quality of the safety data being submitted in many irradiated food
petitions. When FDA received a petition for irradiating ham that
relied heavily on reports originally submitted with respect to bacon,
the Agency chose to require submission of the relevant raw data on
which the original reports were based. The Agency's reevaluation
resulted in FDA concluding that the safety of radiation-preserved bacon
had not been sufficiently demonstrated. This conclusion, and resulting
revocations, discouraged interest in food irradiation for several

years.

Food Irradiation and Safety Testing: An Evolution of Thought

Since 196.3, however, scientists have learned much about radiation
chemistry of foods, and new scientific data addressing the earlier
guestions and problems have become available. In the late 1970's,
these developments resulted in a renewed interest in irradiation as a
possible safe alternative to the use of chemicals in food --which in

turn led FDA to review of the complex issue of irradiated foods. An



internal FDA task force, the Bureau of Foods Irradiated Food Committee,
was formed to evaluate the Agency's policy on irradiated foods in light
of the then current knowledge in toxicology and radiation chemistry and

to recommend criteria for safety evaluation.

The first question confronting the Committee was: what should he
tested? Or, more appropriately, what is the difference between an
irradiated food and an unirradiated food? The Committee concluded that
the only difference of toxicological relevance was the products formed

during the irradiation process.

The Committee then asked whether all such products should be of
concern, or whether concern should be limited to some smaller portion
of these products. Working with data from the U.S. Army's High Protein
Food Sterilization Program, the Committee found that of 65 substances
produced by irradiation that had been identified by Army scientists,
most were also found in cooked meats and in other foods. Only six
substances (or about 10 percent) could not be verified in the
literature as being present in non-irradiated food, although these six
were similar to natural food constituents. The Committee thus
concluded that possibly up to 10 percent of all radiolytic products may
be unique to irradiated food, although not enough is known about
components of nonirradiated foods at such low concentrations to

conclude that these 10 percent are indeed unique.



Nonetheless, the Committee decided to assume that unique radiolytic
products (URP's) are formed during food irradiation. Based on a
considerable body of data on radiation chemistry of foods the Committee
then deduced that at an absorbed dose of 1 "kilogray" (kGy) of
radiation, about 3 parts per million in a food substance could be
unique to irradiated food. Because more than 10 different URP's are
likely to be formed, the concentration of any one URP would thus be
less than one part per million. The Committee concluded that the
chances of a single URP of unusual toxicity being formed in significant
amounts at doses below 1 kGy would be negligible, especially since the
identified products presumed to be unique are chemically similar to
other food components. The Committee also pointed out that its

estimates probably overstated the total number of URP's.

The Committee concluded that food irradiated at a dose not

exceeding 1 kGy is safe for human consumption and that below this dose,
animal feeding tests are not necessary to establish safety. The
Committee's finding of safety applied even to a diet where a
substantial proportion of the food was irradiated at 1 kGy. Annual
feeding and other toxicity tests were recommended, however, for foods

irradiated above 1 kGy.

The Committee further concluded that a food that comprises only a
small fraction of the human diet (e.g. nutmeg) and that is irradiated

at doses up to 50 kGy would necessarily contribute far fewer radiolytic



products to the daily diet than a food representing a significant
fraction of the diet irradiated at 1 kGy. Consequently the Committee
also recommended that foods comprising no more than O.OIf. of the daily
diet and irradiated at 50 kGy or less also be considered safe for human

consumption without toxicological testing.

As a check on the Committee's findings, FOA's Bureau of Foods
established a second team of scientists, the Irradiated Foods Task
Group, to review all available toxicological data concerning foods
treated with irradiation. The major objectives of this Task Group were
to compile and summarize the toxicology data pertaining to irradiated
foods, identify any consistencies with respect to adverse findings,
look for patterns or trends in results among the studies, and summarize
the experimental results at the end of the review. They also tried to
determine whether food irradiated at a dose above |kGy could be
considered safe without additional testing, as recommended by Codex

41 imentarius. The review involved identifying from FDA files and from
open literature all relevant toxicology studies (over 4U0). The Task
Group examined all the studies, paying special consideration to those
that appeared to raise questions about adverse effects. The Task Group
concluded that studies with irradiated foods had not shown adverse
toxicological effects and agreed with the previous Committee's
conclusion that there was an adequate margin of safety for foods
irradiated below 1 kGy. Hence, the Task Group agreed that toxicology

tests on food irradiated at 1 kGy or below are not needed to support



a conclusion that such foods are safe. However, this data base was not
adequate to support a broad decision that foods may be irradiated

safely at higher doses.
Regulatory Efforts

In March of 1981, FDA announced in the Federal Register the
availability of the first Committee's report and invited the public to
comment on it. The Agency also stated that it was considering several
options, including the possible issuance of regulations on the
Commissioner's initiative to permit irradiation of food at doses not
exceeding 1 kGy. Such an Agency-initiated regulation would be
predicated on the view that since safety had been established at the 1
kGy level, a review of petition after petition for uses within that
dose range would be an unnecessary burden and expense to the

taxpayers.

Three years later, in February 1984, FDA published a proposal for

its cornerstone regulation on food irradiation. Among other things,
the Agency proposed to permit the use of irradiation at levels not to
exceed 1 kGy for insect disinfestation of food and for the inhibition
of growth and maturation of fresh fruits and vegetables. 'Je designed
our proposal to assure that no outstanding safety questions remained
with regard to four important issues: radioactivity, radiolytic

products, nutritional and microbiological concerns.
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The Agency simultaneously proposed to perrr.t the use of irradiation at
higher doses as well -- 30 kGy -- for microbial disinfection of dried
spices and dried vegetable seasonings. This higher dosage level was
consistent with the recommendation of the Committee that foods
comprising only a small fraction of the human diet could be safely
irradiated at 50 kGy. Also, such foods are not sources of nutrients

and, being dry, cannot support microbial growth.

In this case, as an additional safety factor, the Agency further
noted that because spices are dry, irradiation would likely cause
formation of fewer URP's than it would in a moist food. This is
because most of the radiolytic products formed in food result from
reactions of the hydroxyl radical with other food components -- and

water is the primary source of hydroxyl radicals in food.

The Agency did lower the permitted dosage level for spices and
seasonings in the proposal to 30 kGy from the 50 kGy that the Committee
felt would be safe. FDA is obligated to set a limitation on the levels
of use of any food additive substance so that the maximum levels are no
higher than reasonably required to accomplish the intended technical
effect. In this case, 30 kGy was considered sufficient from an

effectiveness standpoint.

The final regulation for these uses was published two years later
with only minor modifications. In the interim, FDA approved the use of
irradiation not to exceed 1 kGy to kill trichinae in pork based on a

petition that it received.



Lingering Misperceptions

Since then, we have discovered that two common misperceptions have
developed about FDA's basis for approving these uses and | am happy to
have this opportunity to address them. '-The first is that the
regulations were deficient — and even illegal — because they were not
based on animal testing, even though the law does not mandate any

specific type of test.

We can all agree that there must be sufficient testing to support

the conclusion that a reasonable certainty exists that no harm will
result from the expected use of an additive. Logically, any test that
would not contribute to thisconclusion should not be required. FDA
has not required animal testing in the past in those situations where,
by chemical or other testing and sound reasoning, it could conclude
that the use of an additive was safe without animal testing. We are
satisfied that low doses and for minor uses of food irradiation, this
is the case. Animal testing is simply too insensitive to show an
effect from irradiation of food at low doses and, thus, would not
contribute additional information to the evaluation of the safety of

such uses.

As it turned out, our Task Force's review of the existing
toxicological data led to the second misperception -- that the data to
support the regulations wereinadequate because only five of the 4(J9

studies reviewed by FDA wereconsidered by Agency scientists to be



properly conducted and reported. It is true that most of the reports
were inadequate by present-day standards and could not stand alone to
support safety. Nonetheless, many contained individual experimental
components which, when examined either in isolation or collectively,
allowed the conclusion that consumption of foods treated with low

levels of irradiation did not appear to cause adverse toxicological

effects.

Further, many of the studies were deemed useful for resolving

certain questions. For example, if a potent toxic material were
present at any level of toxicological significance in irradiated foods
ingested by test animals, some consistent to. ~'col ogical signs would be
manifest in the studies reviewed. However, ‘jency scientists saw no
consistent patterns or trends of adverse effects that might be

attributable to exposure to food irradiated at low dose levels.

Thus, while the annual feeding studies wer. .insistent with a

finding that the process is safe, it should also be remembered that FDA
did not rely on any of the reports of animal feeding studies as the
basis for its regulations. Rather, we relied primarily on data we had

on the effect of radiolytic products.

Conclusion
The future of food irradiation will be determined primarily by the
actions of consumers and the food industry rather than by FDA. It is

important to remember that FDA's responsibility in the evaluation of



food irradiation is limited to the determination of the safety of the
process under specific conditions of use. FDA has no prope ‘'ole as a
promoter of a specific food additive or food process. The primary
responsibility for such activities remains with industry and consumers
who choose irradiated food. |In addition, industry's role is to assess
the feasibility of this technology and to determine its commercial

potential.

Our present posture is to refrain from initiating any more
across-the-board rulemaking at dosage levels high r than 1 kGy and to
review any petitions that may be submitted to us on a case-by-case
basis. At this time, two toxicity considerations prevent the Agency
from proposing a general regulation allowing doses up to 10 kGy as
recommended by the Codex Alimentarius Standard. First, doses
sufficiently above 1 kGy irradiation may be able to retard microbial
spoilage without killing all spores of Clostridium botulinum, the
pathogen/bacterium that causes botulism. We must ensure that C
botulinum cannot grow and produce a toxin that constitutes a t/wealth
hazard. |If irradiation Kkills the bacteria that cause the symptoms of
spoilage, such as a spoiled odor, but fails to kill all the botulinum
spores, a particularly dangerous situation could result. Based on
current knowledge, FDA is unable to prescribe generic conditions of
irradiation for all foods at all feasible doses to ensure that C

botulinum would not develop and produce toxin without obvious spoilage.
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At dosage levels not exceeding 1 kGy there is no such risk because food
would spoil in the same manner as nonirradiated food. This is because
a dose of 1 kGy or below helps extend shelf life by retarding ripening
or sprouting, but is not enough to kill bacteria that cause

spoil age.

Second, FDA reviewed a number of animal feeding studies to

determine whether foods that are irradiated at doses above 1 kGy could
be considered safe without additional toxicological studies. The
Agency found this data base, taken alone, is not yet adequate to
support a broad decision that all foods may be irradiated safely at

higher doses.

Finally, as with any food processing, irradiation can reduce the

level of nutrients somewhat, depending on the condition. Based on our
earlier review, nutrient loss due to irradiation at doses below 1 kGy
appear to be of no dietary significance. FDA has not yet permitted a
food that is a good source of vitamins to be irradiated at higher
doses. We believe that these should be evaluated on a case-by-case

basi s.



C APPENDIX A

HISTORY OF FOA ACTIONS ON FOOD IRRADIATION

February 1963: FOA approved gamma radiation preservation of
canned bacon.

August 1963: FOA approved gamma radiation for control of insect
infestation of wheat and wheat products.

August 1963: FDA approved electron beam radiation for the
radiation preservation of canned oacon.

October 1964: FOA approved gamma radiation for sprout inhibition
of white potatoes.

December 1964: FDA approved X-radiation for the radiation of
preservation of canned bacon.

July 1966: FDA approved electron beam radiation for the control
of insect infestation of wheat and wheat products.

July 1966: FDA approved labeling requirements for food treated by
radiation.

October 1968: FDA rescinded the bacon regulations.

September 1979: Director, Bureau of Foods established the
Irradiated Food Committee to provide a total reassessment of all
relevant issues applicable to irradiated foods.

March 1981: Advance Notice of Proposed Procedures for the
Regulation of lIrradiated Foods for Human Consumption (ANPR)
published in the Federal Register.

Autumn, 1981: FDA offered the opportunity for use of irradiation
for insect disinfestation during the California Medfly situation
based on certain conditions. However, no firm furnished
evidence of meeting these conditions.

July 1983: FDA approved gamma radiation for microbial
decontamination of a specific list of spices and vegetable
seasonings.

February 1984: Proposed rule published in the Federal Register
for the use of gamma radiation for sprout inhibition ana sneir-
life extension of fresh fruits and vegetables, for insect
disinflation of food, and for sterilization of spices.

June 1984: F"A approved gamma radiation to control insect
infestation in garlic powder, onion powder, and certain dried
spices.



April 1985: FDA expanded the specific list of dried spices and
vegetable seasoning to include additional herbs, spices, ana
vegetable seasonings, and blends of these seasonings.

June 1985: FDA approved gamma radiation to control insect and
microbial infestation in certain dried enzyne preparations.

July 1985: FDA approved gamma radiation treatment of pork to
control Trichinella spiralis.

April 1986: FDA issued final rule approving ionizing radiation
for maturation inhibition of fresh food, insect disinfestation of
food, and sterilization of spices. The final rule included
labeling requirements for both retail and non-retail use, and
Current Good Manufacturing Practice (CGMP) provisions. The
Agency received objections to the final rule during the objection
period.

February 1987: FDA denied requests for a stay of the regulation
for pork (1985) and for the general regulations (1986).



FOODSAPPROVED BY FDA FOR IRRADIATION TREATMENT

Food Purpose Dose Limit Date Approved
Fruitsand vegetahles To slow growth and ripening Up to 1 kilcgray April 18, 1986

and to control insects (kGy)
Dryordehydrated herbs, To kill insects and control Up to 30 kGy April 18, 1986
spices, seeds, teas, microorganisms

vegetable seasonings

Pork To control Trichinellaspiralis Minimum 0.3 kGy to July 22, 1985
(the parasite that causes maximum of 1 kGy
trichinosis)

White potatoes To inhibit sprout 50 to 150 gray Aug. 8, 1964

development

Wheat, wheat flour 10 control insects 200 to 500 gray Aug. 21, 1963



Congressman Douglas H. Bosco before the
Committee on Energy & Commerce
Subcommittee on Health & the Environment
June 19, 1987

MR. CHAIRMAN.

When you take a bite out of an apple that's been exposed to
nuclear radiation, in addition to the apple you'll be eating URPS.
It's these URPS, or unique radiolytic products, that we'd like to
focus on today. Why? Because the Food and Drug Administration has
decided that URPs are safe for human consumption. Yet there is no
proof that these chemical components are safe and there is growing
concern in the scientific community and among the public as a whole
that indeed they may cause serious health problems.

You w ill hear that treatment of food with nuclear radiation is
no different than boiling or freezing. Yet Congress refuted that argument
almost 30 years age when it decided that because these unique radiolytic
products, not otherwise known to food, are created by irradiation
that the process results in a food additive. Freezing or boiling
create no new compounds or additives in our food.

You w ill also hear that this subject has been studied to death,
and that studies prove the irradiation process safe. Indeed there
have been over 400 studies on the subject, yet in 1986 the FDA
determined that only 69 of these studies were dependable. Believe
it or not, of these 69, only 37 indicated irradiation
was safe, and the remainder said it wasn't. In the final analysis,
the FDA could only determine that five studies appeared to support
safety. Hardly a convincing endorsement for safety. Yet the FDA was
in such a hurry to approve irradiation that it took a scientific leap

c* faith. Unable to prove irradiation safe, the FDA simply decided to
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&llow only a relatively small dosage of radiation to be used on food

the assumption that less exposure would logically be more safe.

Mr. Chairman, if | had here beside me a pile of 100 rocks and
started throwing them at you, it's likely you would feel greatly
endangered. Yet if | had only ten rocks and started throwing them,

would you sit back and feel safe? This is the very logic the FDA
used in approving food irradiation, yet there are experts here
today who will point to the serious flaws in this logic. Who w ill
express their belief that exposure to even a single carcinogenic
insult can cause serious health th. eats to the human body.

My legislation, HR 956, makes no judgment on food irradiation
other than to require that it be proven safe before it can be used
on our nation's food supply. Seventy-eight other members of the
House have coauthored this legislation. Senator Mitchell has
introduced this legislation in the Senate, with nine other sponsors.

I commend you, Mr. Chairman, for holding these hearings and

under

ask that the balance ~>f my remarks be included in the Committee record.



EXTENSON Qr REVARS of CONFESVAN DOEAS H B3O
COMMITHE ON_BENERGY & COMMERE
S.BIOMMITTEE ON HEALTH AND THE BENMRONVENT

June 19, 1987

Food irradiation is a preservation method in which food is
exposed to ionizing radiation in order to destroy insects and
bacteria that can cause food spoilage and disease. Proponents of
the process contend that the extended shelf life of
radiation-treated foods may help boost exports, and that
dependency on post harvest pesticides may be reduced. These
supposed benefits are obvious. The question is, however, would
public health,, and safety be jeopardized in the process? A growing
number of scientists, consumers, and over 80 Members of Congress
are concerned about the FDA's approvals of pork and produce
irradiation on the grounds that proper safety studies have not
been conducted. Therefore, until such time as reliable research
indicates that this process is entirely safe, we believe th; t the
FDA's approvals are, at best, premature.

In particulay, | amconcerned out: fet
spoienBRer b e GRS B ad e oty
irradiation practices, ancrl ?1 agparent lack ?an mmediate nted

for |rrad|at|on

To begin with, the long-term health effects of human
consumption of irradiated foods are simply unknown. Although the_
federal government has studied this procedure for more'than 40
years, attempts to evaluate its safety have proved rather

elusive. In fact, when traditional means of testing the safety of
irradiated foods proved inadequate, the FDA approved the
irradiation of pork - in July of 1985 - and produce - in April of
1986 - based on theoretical calculations of radiation chemistry
and on the anticipated low-level of human exposure to the unique
chemical constituencies that occur in irradiated foods. In other
words, because the FDA lacked tangible evidence to demonstrate the
safety of irradiated foods, it concluded that, in theory,
irradiated foods should be safe. In my view, American consumers

deserve greater assurances about the safety of something as basic
as their food supply.

Irradiation is also kno\/\n to deplete essentl?l vitamins, post
nor%aballr B vitamins. at oo u} %u mth%o% nnutrltrlocn% os,S(Iarsr s
? S WI? Ee aealmy in erlor to unirr dlate(? %ogalp guct |f
It IS also |am|n degradation, ? ncerned

that certain Irr mey incréase the ' ris
0|son|n causegl %{ the bot |sm bacterla h IS perver?
eS|s to radl ion. IS feared that |rra |at|on will remove

acterla that vvarn of food spoilage ad leave
dangerous evels of botulism intact. hofiag

Food irradiation is a.potentially hazardous procedure. It



requires the use, transport, and disposal of large quantities of
highly radioactive Cesium-137 or Cobalt-60. Many proponents point
out that for many years Cobalt-60 has been safely used in
radiation machines to treat cancer patients. However, these
machines require far smaller quantities of the radioactive isotope
than do food irradiation plants. In general, radiation machines
utilize between 3,500 and 10,000 curies of Cobalt-60, while most
food irradiation facilities are equipped to handle between one and
ten million curies ,of Cobalt-6Q or Cesium-137 at ea:h plant.
Moreover If food |rrad|at|on IS t0 revolutionize the \A?ooc?t
proponents 0O ﬁ e techno Og envision, hundreds Of

|rra |at|on Rants would  be requir 0 heet an ambitious
ga oncern is that. this treme ous Increase .in the

radio ctlve materials in and around our communrtles wil

kewise increase the risk of aCCI nts where radiation . is
em| tted. Un ortunatel the not conduct zin envonmentaI

1’:1'[ statement (]) et er eX|st|ng re uatlonﬁ

monitor the flow 0 these ra goactlve sources w
equate to prevent radiation accidents

These potentlal occu atlonal ard nV|ronmentaI élSkS are not
unfou dtded \Na}977 er at a‘l‘rd lation plant
aCCI tally | |nto te radratlon recelved near
e ose of ation. J]982 Daver, NE) rad |at|
ga steeI rods t t enca su ate radlo cthve[\ a:k t cracltgI

n contaminating the cooling water, e throughout the
Later, a cleanup crew threw sone of the contamrna water
shower drains into' the public sewer.

arere | ﬁEB.r?P”O?é”%%fSP'cémrat%%r.ﬁD“ e e istin
PﬁPtatrons on th>e R ermitted g q'dlatlon that lsje J

to foods, no empirical t st IS avallabl to etect
I?gdlated food T s Iack f overspi ht ab|I|t ralses the

p tentlal ear ritis '
el%e the NG erF ”f%¥ P H%%T%”%?W'P%tegné s E”@R
|nto 8n|te In_ VIO atlon of the r| Ish |rra |ated foods.

n the States a Nort Carorna food ra |at|9[ur é) ant care

der i vestlggtlon ﬁ ment A ricu
|at|n or att ptin to ex ort It grlor to

e Irr
et e, g%rgr § fisgaon, ggup ik

regulatlons governing irradiation wi

Finally, the re[ed for this partlcullar mdustrx lr'ave Ins a
oAby 2§f unC%H{“ JE T R e A rcial
1[035 dbstr ?*as et to.t e ast d)poh/ foocEye?r aglatlon or
serlous |nvest ents | n fact, tyou ml%
d to learn that te ust d| not e t|on e
s a rule permitting prod uoe |rr |at|on ns ead
ublls ed the.rule of Its oan |n|t|atb % In view, this V\as an
nusual nmowe in that the agency wes both the ocate’ for the use



of a food additive and the evaluator of its safety.

Mr. Chairman, the prospect of utilizing food irradiation

alarms many scientists and consumers. In fact, the FDA received
over 5,000 public comments in response to its rule to permit
produce irradiation. In the absence of any Congressional action,
many state and local governments have already taken steps to curb
this industry's growth. For example, on May 29 Maine Governor
John McKernan signed_a_bill into law banning the sale of
irradiated foods in that state. Earlier this yearj. the_New Jersey
state Senate overwhelmingly approved a bill to ban the sale of
irradiated foods in that state as well. Vermont has passed a
labeling bill, and last yeat, the California state legislature

passed a measure calling on the Department of Health and Human
Services to require further safety studies, and requesting that no
new regulations be promulgated broadening the uses of food
irradiation. A similar resolution was passed by the Board of
Supervisors in my own county of Sonoma.

M Chairman, | would also |Ik% to brrn to he Subcommittee's
attention recent’ a tion .t the Canad o'ernment on this

|ss&r In adian p l menta m ee unanimously
orsed a co mrtt e re ort expr; d reservatrons

e a?ae?:or orate éj?arrlgtlgrn 58"\"/& Nt to res st the
ex ansion O rad ted oods un%1 fureh r screntrflc joa

r} |cate that |rra atron E)OSGS I’D SI n ant . adverse
?? ? meea that |rra lated

% abeled, ax |rra |at|on e banned until specific
sarety oncerns are reso ved. These recommendations are .
gartrcu arl no}ewor_th ecause Canedan hes been a leader in the
evelopment” of fcod irradiation.

For all of these reasons, | believe a more prudent approach
to formulating food irradiation policy is in order. Based on our
l[imited understanding of the potential harmful implications of
food irradiation, | believe Congress would do well to hold the
program in abeyance until these unresolved safe cy concerns have
been sufficiently addressed.” The legislation that | have

introduced, H.R. 956, would: prohibit pock and produce
irradiation, require independent safety studies, and tighten
labeling requirements for irradiated herbs and spices. | urge ray
colleagues to join with me in supporting this needed legislation.

Vr. Chairman, IP preciate the opportunrt)éeto testrfy before
this Subcommittee’ ont IS subject ad | would happy to" respond

to any questlons you nmay have.



FOOD IRRADIATION

1987 INTRODUCED AND ENACTED LEGISLATION

BILL#

OR
CHAPTER #
(1987 Laws/
Acts)

m—=»-o

AK SJR 33 (Intro 5/87)

HI SB 971 (Intro 3/87)

iL HB 212 (Intro 2/87)

t

MA SB 47 z (Intro 5/8")

ME Chap. 174

NH HB 1082 (Intro 1/88)

NJ AB 3150 (Intro 11/87)

NJ SB 2571 (Intro 1/88)

NJ SR 43z (Intro 2/87)

NY AB 4106 (Intro 5/87)

NY AB 5442 (Intro 6/87)

PA HB 1632 (Intro 7/87)

PA HB 1912 (Intro 10/87)

VT HB 635 (Intro 1/88)

1/21/88 (Source: Information for Public Affairs, 'State Net")

SUMMARY
Makes provisions relating to irradiated food.

Makes an appropriation to promote consumer acceptance of ir-
radiated agricultural products from Hawaii.

Amends Food, Drug and Cosmetic Act. Requires labeling of ir-
radiated foods sold at retail for off-premise consumption.

Provides for an investigation and study by the Department of
Public Health relative to the potential health risks of food
irradiation.

Prohibits the knowing sale of irradiated food, with the exception
of irradiated spices when those spices are only an ingredient in
the food. Provides that irradiated spices are irradiated food and
their knowing sale is prohibited.

Relates to irradiated food.
Prohibits distribution and sale of irradiated food.
Prohibits distribution and sale of irradiated food.

Memorializes Congress to rescind Food and Drug Administration's
approval of food irradiation.

Defines "irradiated food"; makes it unlawful for any merchant,
broker or processor to knowingly sell any irradiated food until
studies of the effects on human health, on consumers, and on
workers so exposed and impacts associated with transportation of
radioactive materials used in processing are received and
accepted by various state jommissioners.

Defines food exposed to any process of irradiation as adulterated
food.

Prohibits the sale of food products which have been exposed to or
treated with radiation for preservative purposes or any other

reason.

Defines adulterated food in relation to radiation under the Pure
Food Law.

Prohibits the sale of irradiated foods.

ATTACHMENT 10
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Attachment A

History of Food Irradiation

1898 - Bactericidal effects of x-rays first observed.

1905 - Patents for food irradiation process first issued in
United States and Europe.

1920 - U.S. patent granted for irradiating beetles intobac-
co with x rays.

1930 - French patent issued for preserving food by irradia-
tion.

1943 - U.S. Army contracts with Massachusetts Institute
of Technology to study feasibility of extending shelf life of
food with irradiation.

1947 - MIT reports that shelf life of food can be extended
through irradiation, offering a new method for assuring
provisions for combat troops inremote battlefields.

1953 - U.S. Army Quartermaster Corps takes up food ir a-
diation study at its laboratory in Natick. Mass., in conjunc-
tion with MIT, in federally funded study of irradiation of
meat, fish, fruits, vegetables and dairy products.

1963 - U.S. Food and Drug Administration approver
gamma irradiation to preserve canned bacon und for insect
disinfestation of wheat and wneat products.

1964 - FDA approves irradiation for sprout inhibition of
white potatoes.

1966 - FDA approves labeling requirements for irradiated
foods.

1968 - FDA rescinds bacon irradiation rules after finding
the studies on which original approval was made were
based on poor laboratory quality controls.

Late 1960s - American astronauts and Russian cosmo-
nauts begin eating radiation sterilized foods in space.

1969 - United Kingdom approves use of radiation sterilized
foods in hospitals.

1975 - American astronauts and Russian cosmonauts
share a meal of irradiated food in space aboard connection
of Apollo-Soyuz capsules. Space explorers continue to
dine on radiation sterilized food, as do others requiring
such food in isolation, such as hospitalized bone marrow
transplant patients.

1979 - FDA's Director of Bureau of Foods establishes the
Irradiated Food Committee to provide a total reassessment
of all relevant issues applicable to irradiated foods.

1981 - FDA publishes advanced notice of proposed rules
on food irradiation in the FederalRegister.

1981 - FDA offers to approve the use of irradiation for
treating the California medfly crisis, provided certain condi-
tions were met. Process not used because no person or or-
ganization applied for its use.

1983 - FDA approves iriadiation of a specific list of spices
and vegetable seasonings for microbial decontamination.

1984 (Feb. 14) - FDA publishes its proposed rule inrFeder-
at Register to allow irradiation of fresh produce for sprout
inhibition, shelf-life extension and insect disinfestation of
fresh produce and for sterilizing spices.

1984 (Juno 19) - FDA approves irradiation treatment to
control insect infestation in garlic powder, onion powdor
and dried spices.

1985 (April) - FDA cipands list of dried spices and vegeta-
ble seasonings that can be irradiated.

1985 (June) - FDA allows certain dried enzymes to be irra-
diated to control insect and microbial infestations.

1985 (July) - FDA approves low dose irradiation of pork
and pork products to control trichinosis, the parasitic
worm found inthe muscles of some infected hogs.

1985 (December) - Canadian government announces it
will allow food irradiation at up to 1,000 kilorads. 10 times
the dose allowed in the United States, with only limited
labeling requirements.

1986 (January) - The U.S. Department of Agriculture ap-
F'nves its own rules and guidelines for irradiating pork pro-
ducts.

1986 (April) - FDA publishes its final rule on post-harvest,
low dose irradiation treatment of fresh fruits and vegeta-
bles and high dose irradiation of spices inthe Feaeratregis-

ter

1986 (June) - The British Advisory Committee on Irradiat-
ed and Novel Foods issues report recommending that food
irradiation be legalized in the United Kingdom at doses up
to 1.000 kilorads and that labeling be required.

1986 (June) - The People's Republic of China opens a
commercial-size food irradiation plant in Shanghai and an-
nounces plans to build five regional food irradiation plants
around the country.

1986 (July) - The U.S. Department of Energy announces it
will build six regional food irradiation demonstration cen-
ters in the states of Alaska, Florida, Hawaii, lowa, Oklahoma
and Washington. A transportable cesium food irradiator is
already operational unoer the DOE's Byproducts Utilization
Program.

1986 (September) - Irradiated Puerto Rican mangoes go
on sale in a one-time only test market in North Miami
Beach, marking the first time in history that irradiated food
is made commercially available in the U.S. The two tons of
irradiated mangoes, at $1.49 a pound, are sold out within a
week.

1936 (September) - Canadians announce plans to open
food irradiation demonstration center in Montreal.

1987 (January) - USDA's Animal and Plant Health Inspec-
tion Service's rules for irradiating Hawaiian papaya are pub-
lished inthe Federatregister.

1987 (February) - USDA's petition for irradiation of chick-
en and poultry products to control salmonella is published
by the FDA inthe Federatregister.

1987 (March) - FDA rejects requests to put a hold on its
new food irradiation rules adopted in April 1986, pending
its decision on whether to hold requested public hearing on
the new rules.

1987 (March) - FDA publishes petition from Radiation
Technology, Inc., requesting irradiation treatment of poultry
to control salmonella. Petition is similar to one published in
February by the USDA.

Atomic Industrial Forum, Inc.
"Background Info", April 1987



FDA'S

HERBS AND SPICES (Dried): (since July 1983)

Fruits and Vegetables (Apil 18.1986)

Allspice Cardamon ~ Cloves Fenugreek Muji- . n
Pork (July 2.2. 1985) Anise Celeiy Seed  Coriander Garlic Powder Mustard Seed
Wheat, Wheat Hour Besil Chamomile  QuminSeed  Ginger Mustard Hour
White Potatoes Bay Leaves  Chenil Ol Seed Grains of Paradise ~ Nutmeg
Dried Enzyrme Preparations Caranay Seed  Chives Oill WWeed Horseradish Onion Powder
BlaokQumin ~ Cinnamon - Fennel Seed Ve Orange Petals

HOT NEWS

Cesium Salad

Brussels

Wild mushrooms in Belgium and Luxembourg
have been found to contain dangerously high levels
of radioactive cesium 16 months after the Chernobyl
nuclear disaster in the Soviet Union, officials said
yesterday.

A Luxembourg government official said it had
banned the sale of one type of mushroom after tests
showed cesium levels greater than recommended
safety levels.

P.S.: Cesium never quits.

Home-Dumping

Radioactive Waste
Dump Plan Ratified

California has ratified a four-state compact that
provides for the dumping of low-level radioactive
wite in the state's eastern desert into the next
century.

Legislation ratifying the pact was signed Thurs-
day by Governor Dcukmejian.

The bill by Assemblyman Steven Peace. D-Chula
Vista, puts California into compliance with a 1980
federal law that requires the states to dispose of low-
level radioactive wastes within their borders. If
ratified by North and South Dakota and Arizona, it
would be the first pact of its kind in the nation.

The waste — to be buried 40 feet underground ina
dump site as large as three football fields — will con-
sist ol contaminated items, such as gloves, tools and
other supplies used by hospitals, laboratories and
nuclear plants. It will not include spent fuel from
nuclear reactors.

NCSFI Newsletter

CHERNOBYL'S LEGACY

It seems radiation, like guilt, keeps on giving.
According to astudy ofthe April 26,1987 Soviet ac-
cident by the Lawrence Livermore National
Laboraioi >in Livermore, California, the nuclear
accident n leased as much long-term radiation in-
to the world’s air, topsoil and water as all the
nuclear tests and bombs ever exploded. The
report goes further to say this long-term radiation
may contain 50% more cesium-137 than the total
radiation produced by all atmospheric tests.
Cesium 137 does not decay into harmless products
for more than 600 years.

Using computer projections, Dr. John Gofman,
Professor Emeritus of Medical Physics at the
University of California (Berkeley), estimated that 1
million people, including over halfa million outside
the Soviet Union, will develop cancer as a result of
the Chernobyl accident and half of these cancers
would be fatal.

In a separate projection Ernest Stcmglass, Ph.D.,
of the Radiology Department at The University of
Pittsburgh, Pennsylvania, arrived at a similar
estimate: 150,000-600,(XX) additional cancer deaths
in Europe resulting from Chernobyl.

Both these estimates axe derived from research by
Dr. Abram Petkau, published in 1972 (the Journal of
Health and Physics). Dr. Petkau’s experiments
showed that very low dose radiation over a pro-
longed period (protracted low dose exposure) pro-
duces unexpectedly large free radical damage com-
pared to short exposures to medical x-rays or direct
radiation from atomic fallout. This occurs, accord-
ing to Petkau, because the free radical process
becomes extremely efficient at low levels of radia-
tion. Low dose radiation produces fewer free radi-
cals which are statistically better able to do damage
to the cell membrane. The insidious action of radia-
tionon DNA indie cell produced mutations (hat lead
tocancer, cancer is a free radical process. However,
at high doses of radiation over a short period of time,
the free radical process becomes very inefficient due
to the extremely large number of free radicals
generated per unit volume. These radicals are so
reactive they smash into each other and literally wipe
themselves out.

Dr. Pctkau's observation seems to explain why
less people died immediately after Chernobyl and
Hiroshima than anticipated. Eased on data from the
Hiroshima experience, leukemia and other cancers
are currently occurinc among children and adults at
100-1000 times the predicted rate 40 ye:
bomb.

You'd think we might have learned |
radiation is unforgiving.
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LISTO# 00DS AUTHORIZED FOR (&IAD1ATION

Oregano Poppy Seed  Spearmint
Paprika Rosemary Star Anise < |
Parsley Saffron Tarragon
Pepper. Black and White Sage Thyme

Red Pepper Savory Turmenc
Peppermint Sesame Seed

Tdeldic \4 1N
N

m&\( ~ B |
IO e
cymead iraddo

LOOKING FOR THE K.O.

In the August 21st issue of the Food and Dru |
newslencr, the editors of this industry bullcu:
analyzed the food irradiation controversy with som; |
interesting insights.

"Food producers aren’t enthusiastic about ilu |
process. Tt :y hesitate because of ccruin unprover |
aspects of the technology, high costs and popular
rejection of irradiated foods as dangerous. Retailers |
share the anxiety about customer resistance.”

In an interview with Sharon Bomer €X-directoro\
The Coalition For Food Irradiation (CSFD, Bomer |
confesses '‘there were irradiation companies that
tended to blow the issue out of proportion and to 1
make fantastic claims.” Bomer was talking about
companies in the business of irradiating medical
supplies and who wanted to move into food irrar: i-
tion.

George Giddings, formerly of IsomedIx. a com-
pany that irradiates medical supplies, feels that what
hurt food irradiation svas The Department of Energy
(DOE).

"The DOE program is the single most contro-
versy-raising aspect of food irradiation,” said
Giddings. " The stridentanti-nuclear types see (it) as
a ploy of DOE in favor of the nuclear power
industry. They see a conspiracy to push food
irradiation.. .1f this program were eliminated and
there was no hypothetical possibility of implement-
ing thus cesium plutonium scenario, 1think much of
the crazy food irradiation controversy would
evaporate in no time."

Bomer blames die commercial irradiators and
Giddings blames the DOE for the failure of food
irradiation. Both of them seem to ignore the fact that
the people in the anti-food irradiation movement
have adeep commitment to safety of the food supply
and the environment.

The Food & Drug newsletter editors conclude " If
t}((«- ___*‘L * Thk
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Coalition for Alterna tktf s in Nu 3ritior1 and Healthcare

P.0. Box B-12
Richlandtown, PA 18955

Compilation oABioaiiay Vata on the. Whole.6omejie.6t,
ofi hiadlated Food Itemi by Vi. J. Baina

Vi. Joz6e.fi Baina ofi Bu.dape.6t, Hungaiy pubUihed "A leview ofi 1223 itudiei on
the uAote.6Gomejie.66 ofi lome 278 dIfifieient iiiadlated fioodi and fieed6 concerning
the. peiiod fiiom 1925 to date.ll [1979 when hi6 lepoit wai pu.bU.6hzd in Acta
Alimentaiia, llot. 8 (3) pp. 205-315],

The. fiollowing it, an extiapolation ofi the. infioimation which indicatei "advene
efifiectl aie indicated in italUc6n:

Albumin = ovalbumin Bacon (Cont'd.)

anaphylactic leaction

incieaied 6eiological activity

incieaied piecipitation in leiological test
1066 ofi 6ecological activity

leduced capacity to lenjitization

Amino Actdé in Mdhrn
inhibition ofi bactedal giowth on pH3

ApMe.Jume.

inhibited giowth ofi 6ccd6

inciea6zd ckiomoiome abeiiation in plant
celli

cytotoxic in plant

antibacteiic (bacteiicide and bactenloitalic)

ladiomimetic efifiect

Apricot

letaided giouith
leduced body weight
leduced weight gain

Aqua Veitillata

cytotoxic in plant

Bacon

wolie acceptance.

lelaided giowth

leduced body weight

leduced weight gain

1066 0pbody weight

di6tuibance in bleeding peifioimance
leduced numbei ol

ATTACHMENT 14

leduced viability ofi ofifiipiing

ied"-ced RBC

leduced haemoglobin content

moie fiiequent incidence of
cataiact

incieaied montality

incieaied postnatal moitaUty

moie Tiiequent tumouc incidence

incieaied maUgnity ofi tujnoui

moie hypophy6i6 twnoui

Bailey

incieaied chiomoiome abeiiation
in plant celli

Bean

leduced biological value

Zeefi

leduced biological value

leduced fiood efifiiciency

leduced piotein utilization

leduced fiood coniumption

woiie acceptance

diituibancz in development

leduced giowth

leduced body weight

leduced weight gain

leduced weight ofi teiticte

incieaied lelative weight ofi

epidldymii

incieaied Uvei weight

leduced lepioductlve peifiofunance
eonce in bleeding peifioi—

mance



Coalition forfJtematives In Nutritior“nd Healthcare

(CANAH)

P.0. Box B-12
Rlchlandtouin, PA 18955

Compilation ofi Boaaay data. (Gnt'd.)

Be.fi iCont"d.)

diioidei in lepioductivlty

eailiei manifieitation ofi fiiiit oeitiul

leduced fieitility

fieAtitity diioidei

conceptual dIfifiicultlei

leduced numbei ofi piogeny

le66 paituiitlon ofi piegnanti

leduced numbei ofi pupi pen Uttei

Incieaied haematocilt value

incieaied haemoglobin content

incidence ofi piimaiy lymphocytic thyioiditii

extenilon piothiombin time

lowei piothiombin late

hypopiothiombinaemia

glycoiulia

dlituibancei in metabolilm ofi fiat and
vitamini

incieaied phagocytoiii due to antigen efifiect

incieaied livei cytochiomoxidaie activity

incieaied livei tiibutyiinaie activity

incieaied fiai content in the Livei

lowei libofilavine excietion to mine

leduced ieium vitamin E level

vitamin E defiiciency

vitamin 82 defiiciency

vitamin K defiiciency

imufifiicient copiophagia

leduced copiophagia

leduction ofi lifie Ipan

incieaied moitality

incieased moitatity ofi piogeny

haemoilhagic lyndiome

Blood Seium/Plaima

inhibited giowth ofi mioAooiganiim

Biead

lymphopenia
wone acceptance

Buttei
diioidei in izpioductivity
leduced fieitility
fieitility diioidei
conceptual dififiicultiel
fteduced total mrnbei ofi young bom

M9z 2

Buttei ICont"d.)

leduced numbei ofi pupi pel litte
leduced numbei O/\young at wcani
leduced vitamin E level in livei
incieaied moitality ofi piogeny
leduced numbei ofi piogeny

Cabbaae

leduced SGPT activity
leduced AP activity in inteitina.
macoda
leduced GOT activity in tiiiuei
incieaied eiteiaie activity in
tiiiuel
leduced AP activity in tiiiuei
leduced MAO activity in tiaued
incieaied alanin-beta-aminopep—
tidase in tiiiuei
leduced amino-oxidaie activity
in tiiiuei
changed condition ofi pelage and
ikin

Cakei

woile acceptance

Caibohudiate Solution

incieaied chiomoiome abeiiation
in miciooiganiimi
inhibited giowth ofi miciooiganii
antibacteiic (bacteiicide,
bacteiioitalic) efifiect
giowth inhibition in cell cultu®
mutagen efifiect

Caiiot

leduced fiood efifiiciency

leduced giowth late

letaided giowth

leduction ofi body weight

leduced weight gain

leduced vitamin A level in livz

incieaied malignity

fioimation ofi toxic iubitancei
ladlotoxini

A Grau-roott Coalition jor the Freedom of Choice



Coalition for Alternatives in Nutrition and Healthcare

(CANAH)

P.0. Box B-12
RIchlandtown, PA 18955

Compilation ofi Bioaacut Vata

Caidn

leduced biological value

leduced digeitibilLUy

leduced giowth

incieaied kidney weight

influenced moving activity

incieaied moitality

inhibited giowth ofi miciooiganiimi
late efifiect on miciooiganiimi

lowei numbei emeiging imect
longei duiatlon laival developntent

Caulifilowei

woue acceptance

Celeiu

fioimation ofi toxic iubitancei, ladiotoxini

Ceieal 1Giain)

moie fiiequent diieaiel
chionic nephiitii
peiitonltii

Chicken (cooked, itetoed)

leduced nutiitive value ofi lipid
leduced biological value
letaided giowth

leduced uiteniity ofi giowth
incieaied Livei weight

incieaied kidney weight
concepti“A.1 dlIfifiicultlei

leduced nubmei ofi pupi pel littei
glycoiulia

incieaied haematociit value
incieaied haemoglobin content
incieaied SGOT activity

leduced SGPT activity

leduced AP activity in bvteitinal mucoia

leduced GOT activity in tiiiuel

incieaied GOT activity in tiiiuei

Incieaied eiteiaie activity In tiiiuei

leduced AP In tiiiuei

leduced MAO activity in tiiiuel

incieaied atanln-beta-aminopeptidaie
in tii.suei

Page 3

Chic ,n @ont'd)

leduced amino-exidue activity
in tiiiuei
Incidence ofi piimaiy lymphocytic
thyioldltli
Incieaied phagocytlioi due to
antigen efifiect
leduced aicoiblc add content oh
adienal
Incieaied moitality ofi piogeny
Inhibited giowth ofi miciooiganiimi
antibacteiic (bacteiidde, bactei-
ioitalic) efifiec

Clam

afifiected livei weight
afifiected kidney weight
afi fiected ipleen wdght
Incieaied kidney wdght
leduced teitli wdght
Incieaied BUM level
leduced body wdght
leduced meaiuie ofi teitli
leduced fieitility
leducid viability ofi embiyoi
leduced hatchabllity

Coconut

extended chionaxy time

I ?2conut Milk

decieaied gain In plant tlaue
wdght
antimitotic efifiect (letaidatlon
01 inhibition ofi mitoiii
In animal celli

Codfiiih

leduced biological value

leduced oigan wdgnti

leduced wdght ofi livei in fiemale
leduced uteiui wdght

leduced wdght caecum in fiemale
incieaied wdght ofi ipleen in fiemai

A Grass-roots Coalition for the Freedom of Choice



Coalition for Alternatives

in Nutritiorfcmd Healthcare

(CAN AH)

P.0. Box B-12
RIchlandtown, PA 18955

Compilation ofi Bioaaau Vata. (Cont"d.)

Codfiiih ICont"d.)

incieaied ipleen weight

Com (Maize)
leduced dlgeitiblllty

Page 4

incieaied kidney weight

leduced teitei weight

diioidei in lepioductivity

inhibition ofi ipeimiogeneilii

leduced leiiitance ofi ipeimatozoa

leduced activity ofi ipeimaiozoa

leduced oimotic leiiitance ipermoouoids

lengthening ofi the oeitiui cycle

highei globulin alfia-fiiaction value

leduced ieiui quotient

incieaied SGOT activity

leduced SBChE

elevated SAP

incieaied ieium aminotiamfieiaie

lowei ieium choleiteiol level

leduced GPT activity in livei

incieaied livei aminotianifieiaie

decieaied livei BChE

decieaied livei 1iuccinate dehydiogenaie

decieaied livei alanin aminotianifieiaie

leduced aminotianifieiaie in livel

leduced livei 1iuccino-dehydiogenaie
activity

leduced GPT activity in kidney

leduced i1uccino-dehydiogenaie activity
in kidney

leduced aicoibic acid content ofi adienal

moie Tfiiequent inteficuiient dlieaiei

InciPjued moitality ofi piogency

moie Tiiequent pitultaiy adenoma

moie filequent atiophy ofi genital tiact

degeneiatlon (atiophi/) ofi teiticlei

degeneiation ofi ovcuiy

Zompote ﬂqult)

incieaied weight ofi ipleen

leduced numbei ofi pupi pel littei
moie Tiiequent incidence ofi cataiact
moie filequent tumoui Incidence
hypophyiii tumoui

incieaied poitnatal moitality
Incieaied giowth

leduced weight gain

reduced weight ofi ofifiipiing

lowei weight ofi pio.oeny at biiti

oeitiui diioidei

longei lepioductlve cycle

leduced fieitility

moie Tiiequent epithelioma

incieaied fiiequency ofi lympho—
blastoma in livei, thymui
lung, ipleen, kidney

Com Meal

longei duiation ofi development
ofi the laivae ofi Tiibc

Ciackeil

wo"ne acceptance

Cianbeifm

leduced giowth

Veaeit Powdei (gelatine, vanilla®:

wone acceptance
leduced growth late

Viet (complete)

leduced fiood consumption

leduced palatability

leduced nutritional quality

leduced giowth

leduced giowth. late

leduction ofi weight 01 weight

leduced weight gain In fiemale

ilowei giowth ofi fiejnalei

leduced body weight

incieaied kidney weight

dlituibance in lepioductlon

diituibance in bleeding
peifioimance

leduced fieitility

A Grass-roots Coalition for the Freedom of Choice



Coalition for Alternatives in Nutrition and Healthcare

(CANAH)

P.0. Box B-12

Richlandtown, PA 18955

Compilation ofi Bioanau Vata (Cont"d )

Viet (complete - cont'd.)
fieitility diioidei
iteiility
highei male and fiemale iteiility
elevated numbei ofi dead implantation-
leduced numbei ofi pupi pel litter
leduced numbei progeny
lower live-biith percentage
leduced litter numbei at weaning
leduced lactation peifiormance
lymphopenia
ithifit fiiom lymphocytei towaidi
neutrophilic celli
leucopenia
leucocyte degeneiation
leduced concentration capacity ofi
kidney in fiemale
incieaied cytochrome oxidaie activity
in liveti
leduced ieium traniaminaie
leduced SGPT activity
leduced
reduiid vitamin Alevel in liver
vitamin A defiiciency
vitamin K defiiciency
leduced tianiketolaie in erythrocytei
changed condition ofi pelage and ikin
more fiiequent inteicuiient diieaiei
ic-"hitii
incieaied mortality
elevated mortality
incieaied neonatal mortality
incieaied perinatal mortality
incieaied mortality ofi piogeny
haemoiihagic iyndiome
rupture, dilatation ofi heart auricle
teiticulai atrophy
hiitological laeiio in teitei, ipleen
lymph node and liver
inhibited giowth ofi miciooiganiimi
incieaied polyploidia
incieaied backmutation fiiequency
mutagen by VMA repair
mutagen efifiect by

A Annillinn frs*
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Viet (teit)

leduced fiood coniumption

leduced nutritive value

leduced protein quality

leduced digeitibility ofi itaich

leduced body weight

leduced giowth

leduced giowth rate

delayed appearance 0 f[ppelage

delayed opening ofi eyei

leduced thymic involution

incieaied thymui weight

afifiected iexual fiunction

diituibed reproductive fiunction

disturbed reproductive peifiormance

leduced fieitility ofi male

extended ruling period

longei time fioi producing

prolonged gestation length

leduced numbei ofi viable ofifiip-ring

leduced viability ofi ofifiipiing

leduced litter numbei at weaning

more fiilequent cannibaliim

leduced Lactation pet.fioimance

lymphopenia

reduced leucocyte count

hig*~vi numbei ofi neutrophilic leucocytei

inci, ued 1ieium nucleic acidi VNA]

content

hypoproteinaemia

leduced ierum A/G quotient

incieaied blood AChE activity

incieaied ieium aldolaie activity

leduced ieium BChE

leduced ieium tiibutyiinaie

incieaied cytochiomoxidaie activity

in liver

leduced activity ofi tianiketolaie in
erythrocytei

antifiolic acid efifiect

vitamin E defiiciency

aicoibic acid defiiciency

fiolic acid defiiciency

more filequent inteicurrent diieaiel

»/ —



Coalition forhltematives in Nutritiorfand Healthcare

(CAN AH)

P.0. Box B-12

RIchlandtown, PA

Compilation ofi Bioaaay Vata (Cont"d.)

Viet (teit - cpnt"d.)

incieaied pieimplantation leioiption

incieaied moitality ofi piogeny

ilowei late ofi thymui involution

incieaied numbei ofi cell in thymui

incieaied incidence ofi mamma

fiibioadenoma

incieaied chiomoiome abeiiation in

animal cells

Viet Extract

incieaied budvnutation fiiequency

Viet (iynthetic, iemi-iynthetic, puiifiied)

leduced lipid digeitilility
leduced itastch digeitibility
reduced giowth

® leduced giowth late
leduction ofi weight or weight gain
lon ofi body weight
incieaied Liver weight
decieaied weight ofi ipleen
leduced weight ofi pupi at weaning
infic.iiol reproductive peifioimance
redu.ced lactation indjx
decieaied peroxidation rate in

endoplaimatic reticulum

vitamin K defiiciency
incieaied moitality
dilated coecum

Viet fiol Kaim animali

leduced biological value

leduced net protein digeitibility
leduced fiood efifiiclency

leduced palatabillty

reduced giowth rate

ilower growth rate

reduced body weighty

leduced egg production

delayed age at which the fiiiit egg
wal Laid

delayed maximuzatlon ofi hatchability

incieaied mortality

18955
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Viet fioi humam (MEAL kitchen ready
etc., fioi coimonauti, volunteer
coniumeii)

leduced giowzh

Egg (powder, dried Whole)

leduced giowth

leduced lactation index
abience ofi maternal instinct
more Tfiiequent cannibaliim
incieaied poitnatal mortality
incieaied mortality ofi piogeny

European Plaice Fiih (Pleuionectei platci

lea quick giowth ofi fiemalei on
irradiated diet
relative reduction in liver weight

Fat

leduced biological value

leduced digeitibility

leduced lepiodu.ctive capacity
diituibance in bleeding peifiormance
leduced i1exual fiunction in fiemalei

infiluenced motility ofi gaitionlnteitina;

tract
extended chionaxy time
incieaied mortality ofi piogeny

Fat (animal)

Beefi fiatty tiaue
leduced giowth
reduced fieitility
leduced 1iuivival ofi ofifiipiing
vitamin A defiiciency
leduction ofi lifie ipan
encephalomalacla

Buttei fiat
leduced giowth
reproductive diituibance

incieaied mortality ofi ofifiipiing

A Grau-wis Coalition for the Freedom of Choice



Coalition for Alternatives

in Nutrition and Healthcare

(CAN AH)
P.0. Box B-12

RIchlandtown, PA

Compilation oh Bioassati Vata [Cont"d.)

Fat [animal - cont"d.)

Land

absonption distunbances

distnubed hat absonption

distunbed di.gestion

incneased mortality

mom. hmgaent turnout incidence,

changes in fatty composition oh
endoplasmic netic. oh liven

decneased_hydnolysation activity

lipase in tissues
low lipid penoxidation note

Ponk hé&tty tissue
neduced gnoioth
vitamin dehiciency
encephalomalacia

culinany htsheny
pasta)

Fish [canned cooked,
pnoduets, pnesenves,

neduced biological value
neduced nutnitive value oh
neduced pnotein utilization
neduced gnowth note

neduced weight testicle
incneased weight oh spleen
distunbance in bneeding penhonmance
neduced activity oh spenmatozoids
extended oestnus cycle

mone hwgmnt cannibalism

incneased SCOT activity

neduced SCOT activity

incneased SGPT activity

neduced asconbic acid content oh adnenal
mone (ﬂE[}iEﬂt intencunnent diseases
highen blood sugan level at stanving
incneased montality oh pnogeny

incneased excitability

inhibited gnowth oh micnoonganisms

lipid

Flounden [yellow tailed Fish [Limanda

hennuginea)

neduced pnotein utilization

elevated SAP in h~ale

mone pnonounced enlangement oh the
salivany gland

18955
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Floun

incneased weight oh spleen
physiopathological infunies in h~tility
neduced numben oh viable ohfap”ing
incneased pneimplantation loss
physiopathological changes in longevity
incneased montality oh pnogeny
thynoiditis

mone hnequent tumoun incidence

incneased meiotic chnomosome abennation

Food [unidentihicd)

neduced biological value

neduced pnotein quality

wonse acceptance

netanded gnowth

neduction oh weight

neduced weight gain

neduced nepnoductive capacity

distunbance in bneeding penhonmance

neduced h&ntility

stenility

neduced sexual

neduced

incneased

decneased lipid digestion

changes in immunological neactivity

honmation oh toxic substances, hadiatoxin

incneased cytochnomoxidase activity in
tissues

hu-nvtion in hemales

toxic ehh”i

nisk in innadiated hood consumption

hew anomalies nequine hunthen neseanch

mone h”qu-ent incidence oh catanact

mone fa~qusut incidence oh blind
individuals

incneased montality

incneased montality oh pnogeny

thynoiditis

nuptune and dilatation OHSheant aunicle

haemonnhagic diathesis

mone h”~quent tumoun incidence

neduced facundity oh insects

hunctional disonden in the thyneoid gland

cytotoxic ehh”ct in animal cells

mutagen ehhwt on animals

A Grass-roots Coalition for the Freedom of Choice
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(CAN AH)

P.0. Box B-12

Richlandtown, PA

Compilation ofi Bloaiiay Vata [Cont"d.)

Food Pnoduet Ofi Pta.rU Onlgln

ne.du.czd biological value
neduced ntility
neductlon ofi Ilfie ipan
tenalogen efifiect
cytotoxic efifiect la animal
caAcinogzn efifiect

mutagen, efifiect on animali

celli

Fnuctoie

Inhibited gnowth ofi planti on plant
tiiiueli
decneaied gain In plant tlaue
weight
cytotoxic efifiect In animal celli
Inhibited gnowth ofi nonmal animal
celli
® Inhibition ofi mlcnoblal gnowth
Impalned neiplnatlon and oxidative
phoiphonylotion
Inhibition ofi the labelling ofi pnotein
and DMA by nadloactlve pnecunioni

Gelatine

neduced nutnitive value
neduced gnowth note
cytotoxlx efifiect

Glycine

Incneaied chlonophyll mutant note

Glucoie

leucopenia

lymphopenia

dlionden ofi haematopoleili

decneaied gain In plant tlaue weight

lowen numben ofi emenglng Iniect

longen donation ofi lanval development

Incneaied chnomoiome abennatlom In

animal celli

incneaied chnomoiome abennatlon In
lant celli

Inhibited gnowth Olfnhlzoma tlaue

Inhibited gnowth

Inhibition ofi mlcnoblal gnowth

18955
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Glucoie [Cont®d.)

impalned neiplnatlon and oxidative
phoiphonylotion
Inhibition ofi the labelling ofi pnotein
and VHA by nadloactlve pnecumonm
Inhibited nepnoductlon ofi micnoonganiimi
cytotoxic efifiect In animal celli
Inhibited gnowth ofi nonmal animal celli
antlbactenlc (bactenlclde, bactenloitati
efifiect
neduced note ofi neiplnatlon
cytogenetic abnonmalitiei
Incneaied note ofi chlonophyll mutanti
Incneaied dominant lethallta In Vnoiophl
Incneaied iex linked lethal mutation In
Vnoiophlla
Incneaied autoiomal necealve lethal
mutation In Vnoiophlla
Incneaied fionmi ofi phenotypic alienation
In Vnoiophlla.
efifiect by HMA
by In vitno mlcnobial teit

Mutagen
mutagen

Gluten

neduced
neduced
neduced
neduced

pnotein value
gnowth note

numben ofi eggi laid
hatchability ofi eggi

Gnape

Inhibited phyilologlcal activity of
Sacchanomycei

Gneen Bean

neduced Intemlty O ﬁSgnowtii
Incneaied ipleen weight
fientility dlionden

Ham

netanded gnowth
neductlon weight
neduced weight gain
neduced numben ofi pupi
neduced
neductlon ofi

pen litten

lifie ipan

A Grass-roots Coalition for the Freedom of Choice



Coalition for Alternatives in Nutrition and Healthcare
(CAN AH)

P.0. Box B-12
RIchlandtown, PA 18955

Compilation ofi 8ica.i6a.if Vata. [Cont"d.) Page 9
Henning maninated) Meat Pnoduet [culinany)
extended chnonaxy time vitamin Bj defiiciency
incneaied excitability ofi CHS vitamin BY% defiiciency
Hiitidine Medium
inhibited gnowth ofi micnoonganiimi inhibited gnowth ofi ieedi
inhibited gnowth ofi noot tip pen
Indian Mackenel Fiih meniitem
[Raitnelligen kanaganta) inhibited gnowth ofi iniect
. inhibited gnowth ofi plant on planti
anaemia .
tiiiue

iupneaion ofi noot hain fionmation

Jelly Powden lowen numben ofi emenging iniecti

neduced gnowth neduced emengence note ofi adulti imect
incneaied chnomoiome abennation in animal
Lima Bean celli
. - incneaied chnomoiome abennation in plant
neduced biological value _
celli .
Lipid incneaied chnomoiome a?ennation_in_
micnoonganiimi
neduced digeitibility incneaied chnomoiome abennation in
Vnoiophila
Macanoni incneaied mutation.ifi Vnoiophila

incneaied numben ofi polyploid animal cell,

wotue acceptance X . . .
P chnomatid abennatiom in planti

Maninadei cytotoxic - - - .
cytotoxic efifiect in animal celli
hypothenmia ofi centnal onigin cytotoxic efifiect in plant
extended chnonaxy time cytotoxic efifiect in Vnoiophila
antimitotic efifiect [netandation on
Meat [culinany, pnepnepaned, etc.) inhibition ofi mitoiii) in animal celli

antimitotic efifiect
micnonucleui fionmationi
inhibited gnowth ofi nonmal animal celli

neduced fientility
diitunbance in metaboliim ofi fiat
and vitamim

chanae in allenaen inhibited gnowth micnoonganiimi
nange eng’ inhibited iyntheiii capacity ofi

vitamin E defiiciency . .
fiibnoblait

vitamin Bn defiiciency

intennal bleeding

incneaied montality ofi pnogeny
haemonnhagic iyndnome

inhibited gnowth 0[Jmicnoonganiimi
late efifiect on micnoonganiimi

inhibited VHA iyntheiii in bacennia

neduced VHA iyntheiii

antibactenic [bacteniciAe, bactenioitatic!

efifiect

neduced numben ofi micnobe colony

neduced numben ofi viable micnobei

neduced phyiiological activity ofi micnoon-—

Meat [ongam) ganiimi
neduced body weight ofi youngi mutagen efifiect on micnoonganiimi

incneaied mutationi in plant tiiiue

A Grass-roots Coalition for the Freedom of Choice
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P.0. Box B-12
RIchlandtown, PA 18955

Compilation o] eioabbay Data ICont'd.) Page 10

Medium ICont'd.) oil (animal)
incM.eM.6zd mutation in Vno6ophlla F16h oil

Incneabed 6zx-linkzd lIzthal mutation
tz6t in Vno6ophila

incnea6ed abennant \honm6 and phenotypic

altenation in Vno6opkila
mutagzn z”~zct on animal6

Milk [evaponated, powdened, whole)

neduced b.iological value

wotuz acczptancz

neduced body weight

1066 05 body weight

changed anaphylactogenic activity

incM.zo.6zd Izthal dhocking do6z to
allengenlc ne6pon6z

Mzduczd allengenlc pnopentie6

neduced antigen-allzagzn activity

incM.za6zd. montality

antibactenic [bacteniclde, bactenio-

6tatic) eh\hect

Muehnoom

neduced hood ehh-idency

tizduczd lood con6umption

neduced weight gain

nzduczd weight ofi liven in male

neduced weight ol pituitany

neduced weight oh utenu6

neduced weight oh kidney

di6tunbance in nepnoduction

[umeadable) oh toxic 6ub6tancz6,
nadlotoxin6

toxic

incM_.QM.6ed po6tnatal montality

inhibited gnowth oh micnoongant6mé

oil

neduced nepnoductive capacity
di6étunbance in bneeding penhonmance
neduced 6exual hunction in lemale6
incnea6ed montality oh pnogeny

neduced hood ehhnclency
neduced pnotein utilization
netanded gnowth

neductlon oh weight

neduced weight gain

po6ltive BSP

dl6tunbance6 In ab6onptlon
neduceu. total pnotein content
hypopnotelnaemia

hlghen globulin gamma hnaction valu
IncnQM.6ed montality
pigmentation O liven
pigmentation 0jj 6pleen

Henning oil

neduced hood con6umption

neduced gnowth

le66 note oh exidative dnug meta- -
boliém in the endopla6mic neti

gneaten induction oh the oxidation
metaboll6m oh dnug6

neduced nate 05 oxidative demethyla

amlnopynlne
incneabed oxidative demethylotion o
aminopynlne

neduced hydnoxylatlon Cﬁ aniline

lowen hydnoxylation oh biphenyU

neduced nate Cf] I6M oh benzp.

decnoMé6ed penoxide concoitnation oh

endoplasmic netic

inhibited nate oh lipid penoxidatloi

high lipid penoxidation

gneatly incnea6ed ne6i6tance to pent

xidatlon

incneaied antioxidante tlten

change6 in hdly acid compo6ition 0f
endoplaémlc netic. oh liven

[plant]

Ceneal oil

incidence 05 encephalamalatia

A Crais-roots Coalition for the Freedom of Choice



Coalition for Alternatives in Nutrition and Healthcare
(CAN AH)

P.0. Box B-12
Richlandtown, PA 18955

Compilation of, Bioassau Vata. (Cont"d.) Page 11
0il (@lant - cont"d.) oil (plant - cont"d.)
Conn oil Soyabean oil (cont®d.)
neduced digestibility hunctional dlsonden oh the liven
neduced hood consumption positive BSP
neduced gnowth. neduced thynoid hunction
incneased liven weight toxic ehhe-cl
incneased h&t content in liven decneased. body tempenatune
changes in hatty add composition neduced oxigene uptake
oh endoplasmic neti.c. oh liven hypothenmia oh centnal onigin
less nate oh oxidative dnug metabolism dlannhoea
In the endoplasmic netic. incidence 05 encephalomalatia
neduced nate 05 oxidative demethylatlon neduced excitability oh CNS
oh aminopynine neduced lihe span
neduced hydnoxylation oh aniline incneased montality
neduced nate oh metabolism oh benzpynene thynoid degenenatlon
gneaten induction oh the oxidation dilatation oh small intestine, live*.
metabolism oh dnugs pigmentation In liven
decneased penoxlde content nation Ch pigmentation In spleen
endoplasmic netic. testlculan atnophy
Inhibited note oh lipid penoxidation pnognesslve tnanshonmation oh adnena
Cotton seed oil contex
neduced gnowth 0il (Misson-oil)
lymphocyte inhiltnation Incneased h”yaency oh lymphoblastom
in liven, thymus, 1lung, spleen,

Soyabean oil

neduced utilization oh metabolizable kidney

enengy -
neduced digestibility Onton
neduced hood ehhlelnncy Incneased spleen weight
neduced pnotein utilization Incneased testicle weight
neduced hood consumption Incneased liven weight
distunbances 1in absonption neduced ovany weight
decneased on distunbed hat absonption neduced gonads weight
neduced gnowth neduced RBC
netanded gnowth neduced
neduced body weight leucopenla
neductlon o\ weight neduced haematocnlt value
neduced weight gain hused nib cantllages
Incneased liven weight mone hk&quent skeletal abnonmallty
mone h”ngile RBC hlghen Incidence In abnonmalltles
hypopnotelnaemla oh tnunk skeleton
neduced senum pnotein content myeloid and RES hypenplasia
Incneased senum gamma globulin level leucocytosis in liven
neduced senum lipid content haemosydenosis
neduced senum phospholipid content pigmentation in liven
incneased senum cholestenin level pigmentation in spleen
bnadycandia pigmentation in kidney

A Grass-roots Coalition for the Freedom of Choice



Coalition fortJtematives in NutritionCnd Healthcare
(CAN AH)

P.0. Box B-12
Richlandtown, PA 18955

Compilation oh Bioassay Vata. (Cont"d.}

Onion (Cont"d.)

osteodistrophla
dehormation oh testicles
degeneration oh ovary

Orange

reduced growth rate
haemcsydenosis
mucinous cerebral degeneration
inhibited growth oh seeds
increased chromosome aberration
in plant cells
cytotoxic &’ aald plant
nadiomimetic ehh” 1ii plants
reduced medullar hyperplasia oh
adrenal

Oranae Juice
antinitotic &aatd (retardation or
inhibition oh mitosis) in plant
cells

Papaya

increased liver weight

aspermia

detrimental @aC" on ohh&priig
aplasia oh small intestine

Parsley
hormation Oﬁtoxic substances, radio—
toxins
Peach

reduced growth

loss oh body weight

reduced weight gain

reduced viability oh O"dp/ung
toxic €aa’

more h”Rwent tumour Indlcence

Peanut

Increased h"tequency 0]5 lymphoblastoma

In liver, thymus, lung, spleen, kidney

Page 12

Peas

reduced biological value

Pepton in medium

cytotoxic &'aat

Pineapple

Jam
increased haemoglobin content
increased haematocrit value
incidence 05 primary lymphocytic
throidltis
reduced h”uctose oxidation in heart
glycosuria

Juice

increased chromosome aberration in
plant cells

cytotoxic &@'@et in plant

- - N\ t_

radlomimetic A"'ACU in plant

depressed rale oh mitosis

increased mutations in plant tissue

Plant

allergen reaction
hormation O% toxic substances, radio—
toxins
increased chromosome abberalion in
plant cell-

cytotoxic a'ac’d in plant

antimitotic (retardation or
inhibition oh mitosis) in animal

cells
micronucleus sOtmELNd

inhibited reproduction 05 microorganis
increased mutations In plant tissue

Plant Extracts (leaves, Vida (Iifﬂ

reduced growth

Inhibited growth oh seeds

Inhibited development oh seeds

Inhibited growth oh root

inhibited growth oh plants or plants
tissue

A Grass-roots Coalition for the Freedom of Choice



Coalition for Alternatives in Nutrition and Healthcare
(CAN AH)
P.0. Box Br-12

Richlandtown, PA

Compilation oh Bioassau Vata (CI]11d.)

Plant Extracts [Cont"d.)

increased chromosome aberration in
plant cells

cytotoxic ejects in plant

antimitotic Ef%l}ﬂj [retardation or
inhibition oh mitosis) 1in
animal celts

antimitotic @ Acts* [retardation or
inhibition oh mitosis) in
plant cells

micronucleus halations

inhibited growth Cflnormal animal cells

inhibited growth oh malignant tissue
inhibited growth oh microorganisms
reduced germ cell survival
inhibited VNA synthesis oh plant
inhibited reproduction oh micro—
organisms
. reduced number oh microbe colony
nutagen @ AC" on microorganisms
increased mutations in plant tissue

Pork (corned)

worse acceptance

decreased or disturbed h&t absorption

reduced growth rate

retarded growth

reduction oh weight

reduced weight gain

reduced weight oh o ring
reduced weight pups at weaning
conceptual dihhiculties

reduced number oh progeny

reduced number oh pups per litter
reduced number oh young at weaning

increased phagocytosis due to antigen

a~ac*

reduced auto-oxidation rate

reduced h&t-ty ~.ctd oxidation 1in
kidney mitochondria

increased cytochromoxidase activity
in liver

increased cytochromoxidase activity
in kidney

increased cytochromoxidase activity
in heart

reduced transketolase activity in
erythrocytes

18955
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Pork [Cont®d.)

increased cytochromoxidase activity
in tissues

vitamin B" dehic \ncy

increased mortality

increased postnatal mortality

Increased mortality oh progeny

haemorrhaglc syndrome

myocardial lesion

tyrold gland cancer t

increased ATP-ase activity B tissues

Potato [white, cooked, raw)

reduced net energy

reduced biological value

reduced hood consumption

reduced growth

retarded growth

reduction oh weight

reduced weight gain

reduced weight oh liver in h2-"ales

ahhe-eted ovary weight

reduced weight oh ovary

reduced relative weight oh spleen

reduction relative weight oh lung

lowered weight oh progeny

reduced weight o\ ohhspring

delayed opening oh eyes

delayed opening oh ear

delayed appearance oh pelage

delayed coming out (] teeth

reduced hsAtllity

conceptual c&cutttad

Increased resorption

altered measure oh ovarium

extension oh gestation period

reduced litter size

reduced number oh progeny

Inhluenced tolerance O galactose
loading

toxic ehhé&ei

more .80 BN diseases

more hte-Quent respiratory diseases

more h”~Rwent incidence oh cataract

Increased embryonal resorption

Increased embryo mortality

Increased perinatal mortality

Increased mortality 05 progeny
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Potato [Cont"d.)

hocat myocarditis

coronary arteriosclerosis

more /¥%qLEﬂ1* abscesses pneumonia
bronckiectasia

intestinal nephritis

lesion in spleen, liver and lymph nodes
testicle laesio

more h”~u-ent tumour incidence

spleen oedema

reduced h”™-oundity oh insect hvnales

increased :hromosome aberration in
animal cells
cytotoxic ehhzei in animal cells

micronucleus hormations

inhibited growth oh microorganisms
mutagen ehhsot by VLT

increased mutagen index

Potato Extract

loss oh body weight
injured spermatozoon, early spermatid,
developing spermatocytes
increased postimplanation loss
reduced
allergen reaction
hormation oh toxic substances,
radiotoxins
toxic a’aot
inhibited growth oh seeds
inhibited development oh seeds
increased chromosome aberration in
animal cells
increased chromosome aberration in
plant cells
cytotoxic ehh&ct in animal cells
antimitotic ehh™-ot [retardation or
inhibition oh mitosis) 1in
animal cells
antimitotic €acts [retardation or
inhibition oh mitosis) in
plant cells
micronucleus hofunations
inhibited growth oh malignant tissue
inhibited growth oh microorganisms

antibacteric [bact’iricide,
ehhic*

bacteriostatic)

18955
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Potato Extract [Cont"d.)

mutagen &ACL on microorganisms
mutagen EYViCé by VLT
nutagen &ACI on animat

Potato in medium

inhibited growth oh seeds

inhibited growth oh root tip

increased chromosome aberration in plot

cells

antimitotic &aotd [retardation or
inhibition oh mitosis) in
plant cells

micronucleus hormations

Protein

reduced biological value

Protein [animal)

Milk protein
reduced biological value
change in antigenicity
increasing lethal shocking dose

in gross anaphylaxis
slight diarrhoea
¢orn protein

reduced protein digestibility
Raisin
reduced hood ehhioiency
reduced growth rate
retarded growth

reduction oh weight
reduced weight gain

Red Fish [Ocean Perch) [Sdaastes mannus

increased weight oh spleen

lower serum cholesterol level

longer sleeping time h”om hexobarbital

elevated SAP

inhibited liver microsomal enzyme
activity

liver aminopyrine N-demethy-

lating and aniline-hydroxy-

lating activity

decreased

A Grass-roots Coalition for the Freedom of Choice
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(CAN AH)

P.0. Box B-1.2
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Compilation oh Bioassay Vata. [Cont'd.)
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Rbose Starch [Cont"d.)

inhibition oh microbial growth
reduced rate oh respiration
mutagen by in vitro microbial test
impaired respiration and oxidative
phosphorylation
inhibition oh the labelling oh protein
and VNA by radioactive precursors

Rice [polished too)

worse acceptance

reduced growth

increased neonatal mortality

increased perinatal mortality

lower uﬁae amino acid content in liver

Sausage

worse acceptance

Shrimp

worse acceptance
hunctional disorder oh the thyroid

Sou Bean

extended chronaxy time

Spice Mixture
[allspice, Dblack pepper, coriander,
cumin, marjoram, nutmeg, paprika)

reduced growth rate

slightly reduced body weight
reduced weight gain

reduced liver GOT activity
reduced liver GPT activity
reduced depot h=t

Starch

reduced digestibility

cytotoxic ehh”

reduced water intake

reduced body weight

reduced thymus weight in hemales
reduced kidney weight in male
increased

reduced

reduced haematocrit value
changed blood glucose level
incAeased BUN

reduced BUN

changed serum Na+ level
reduced serum P level

reduced SGOT

reduced SAP

increased male mortality
increased postnatal mortality
hyperplasia 05 stomach mucosa
changes in renal tubules
incidence oh kidney cyst
cytotoxic

altered generating time oh S. cerevisic

Sterol [lbeeh, t-99> pork, yeast)

hepatoma

Strawberry

reduced hood consumption

worse acceptance

reduced growth

retarded growth

reduction oh weight

reduced weight gain

increased weight oh testicles

increased pituitary gland weight

reduced prostate weight

increased ret. thyroid we.ight

increased rel. adrenal weight

increased ret. kidney weight

reduced liver weight in h”rle

reduced liver weight in male

reduced heart weight in hemale

reduced spleen weight in hemrle

reduced weight oh ohhipring

hirst hatch chickens oh F] perhormed
poorly

greater incidence oh head abnormalities

in semen
decline in F{I:

decline in haemoglobin content
periodical drop in egg production
increased mortality

increased embryo mortality

A Grass-roots Coalition for the Freedom of Choice



Coalition foS*Alternatives in Nutritiorfjnd Healthcare

(CAN AH)
P.0. Box B-12

Richlandtown, PA 18955

Compilation oh Bioassaii Vata [Cont'd.)

StAawdeArt/ [Cont'd.)

increased mortality oh progeny

incidence oh liver hP**-9 inhiltration
increase in kidney concretions

incidence oh cystic kidney

incidence ( chronic nephritis

more h”equent tumour incidence

trend to higher incidence oh tumours
chromatid aberrations in animals

increased aberrant anaphase in plant cells

Sucrose [saccharose)

growth inhibition

inhibited lipid synthesis

inhibited protein synthesis

inhibited VNA synthesis

inhibited liver mitochondrial oxidative
phosphorylation

improved oxidative phosphorylation in

Page 16

SUCI0SEe (conn+d.)

mutations in plant tissue

mutation in Vrosophila

dominant lethality in Vroso—

phila

sex linked lethal mutation
in Vrosophila

increased au*osomal recessive lethal
mutation in Vrosophila

increased aberrant (0 05 phenotypic
alteration in Vrosophila

mutagen by in vitro microbial test

increased
increased
increased

increased

Sugar

chromosome aberrations
cytotoxic e”ect
mutagen by in vitro microbial test

Sweet Cherry Juice

iNthuvt gloath oittibactt/Uc Xvuo-
inhibited growth ol root tip per meristem z-bb&cx
inhibited growth (ﬂ plants tissue per cell
decreased gain in plant tissue weight
increased chromosome aberration in S -
_ Thiamin in medium

animat cells
increased chromosome aberration in cytotoxic ejects in plant

plant cells
chromatid aberrations in animals Tomato .
chromatid aberrations in plants i L-. ,
increased meiotic chromosome aberration n A hemato-
increased aberrant anaphase in plant celts nimbrane ol dxhh”ent organs

. n - i

cytotoxic e”ecl in animal cells Tunatish [ThunnuS thynnus)

antimitotic ejects [retardation or
inhibition oh mitosis) 1in
animal cells

aberrant mitosis in animal cells

impaired respiration and oxidative
phosphorylation

inhibition oh the labelling oh protein

and VNA by radioactive precursors
inhibited growth oh normal animals cells

inhibited growth oh malignant tissue

inhibited growth oh microorganisms

inhibited growth oh pollen
reduced rate oh respiration

conceptual di“iculties
reduced number oh pups per litter
increased mortality oh progeny

Turkey

Vitamin Solution

increased mortality

A Grass-root* Coalition for the Freedom of Choice



Coalition for Alternatives in Nutrition and Healthcare

(CAN AH)

P.0. Box B-12
Richlandtown, PA 18955

Compilation oh Bioassa.ii Vata. [Cont'd.) Page 17

VVheaI Wheat [Cont"d.)

reduced protein value

loss 0( body weight

increased Liver weight

changed (Emfe liver weight

increased testicle weight

increased spleen weight

ahhe._cted spleen weight

decreased spleen weight

changed male spleen weight

reduced reproduction oh insect

reduced spermim number

reduced primary spermatocyte

ahhzct&d spermatogonia

reduced spermatogonial Ai B cells

reduced hettilily

longer reproductive cycle

reduced germ cell count in testis

reduced RBC

Mdecreased reticulocyte number
reduced number oh neutrophilic
leucocytes

changed serum albunim level

raised blood glucose

changed serum Ca level

hormation oh toxic substances, radio—
toxins

lower serum inorganic phosphatase
level

lower survival

increased mortality oh progeny

pathological alteration in h&nale liver

incidence oh oedema in liver oh

periacinar inhittration in liver

tendency oh steatosis

more hrequent epithelioma

more hrequent tumour incidence

aneuploidia

aberrations in chromatids and centromer
cytotoxic in animal cells

reduced germ cell survival

reduced viability oh -nsect

mutagen by VLT

increased mutagenic index

increased chlorophyll mutants rate

Wheat Extract

increased incidence oh chromosome

abberation
Inhibition oh seed germination
mutagen ehhe-ct

Wheat Flour miscuit)

reduction oh weight

reduced weight gain

increased weight oh spleen

reduced prepubertal growth

hertility disorder

reduced Utter number at weaning

reduced number oh pups reared

reduction oh lihe span

more hrequent cannibalism

more hrequent tumour Incidence

more hrequent mammary

increased, number oh non viable progeny

increased mortality oh progeny

increased stillbirths

increased meiotic chromosome abberation
. in animal cells

increased cytogenetic abnormalities

more hrequent incidence oh lymphosarcoma Wheat Middling

increased embryonal death
increojed chromosome aberration in
animal cells

more hrequent incidence oh polyploida

at weaning
increased number oh polyploidia

in animal cells

increased meiotic chromosome aberration
increased number oh aneuploid cells

in tests

reduced growth rate
reduced number oh eggs laid
reduced hatchability oh eggs

Wheat Product

increased number oh polyploid animal ceC
Xylose in medium

decreased gain in plant tissue weight
Yeast [dried)

~ ~ N H H H
A Grass-roots Coalition for the Ffee%onk% '()F(e,lgoib%rOWth oh mlcroor%anlsms



Coalition fcf Mtematiues in NutritioC and Healthcare
(CANAH)

P.0. Box B-12
Richlandtown, PA 18955

Compilation oh Bioassay Vata Page 18

"Stonage time fallowing innadiation can alio alter the nesults oh animal faceting
studies on cytotoxicity, mutagenicity tests in such a way that changes disappear
duning stonage on decrease gnadually with. it. In iomz cases dztnimzntal nesults
ofi fazding studies may bz attnibuted to poon quality on impnopzn pnzpanation ofi
faod pnion to innadiation on to irw.dequaite stonage conditions afazn innadiation.
Advense zfazcti could bz considerably nzduczd wkzn innadiation VWA cannizd out
in a nitnogzn atmosphere on under. bufaejizd conditions at nzutnal pH."

"Ofazn vitamin dehiciencies wznz involved in the disondens, since implementation

oh vitamins nzduczd on eliminated thz advzmz iymptomi Ignowth. nztandation, gen—
tility disturbances, increased montality, etc.) oh dehiciencies. It ii wonth

noting that supplementation ofi vitamin E did not necessarily nzduce on eliminate
thz disondens in nzpnoduction. Supplementation oh othzn components oh diets have
also been observed to connect adverse zfazcts in the parameters investigated.

Thus addition oh antioxidants nzduczd montality and increased gnowth nate. Advense
efacts in faeding studies have been eliminated by connecting amino acid imbalance."

"Among thz biotechnical factons, advense ehfacts ascribed to ingestion innadiated
faod may be derived faom the test onganisms used. Thus pathological efaects obsen-
ved duning faeding test with innadiated faod occurned spontaneously in animals fad
on similan but non innadiated diet."

"The authon is deeply indebted to the stahh O(Bthe Biology Vepantment OCBthe
Centnal Food Reseanch Institute, Budapest, fan thein valuable technical assistance;
he wishes also to thank Pnoh. K. llas fan his interest and help in this wonk."

Address oh the authon:

Vn. Jozsel Banna Centnal Food Reseanch Institute.
H-1022 Budapest, Henman Otto" at 15
Hungary

A Crass-rouU Coalition for the Freedom of Choice
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1/87
LIST OF THE 40 IRRADIATION FACILITIES IN THE U.S.

(not including those that can be found at hospitals of Universities)

This information was received bv correspondence with the NRC (Nuclear Regulatory
Commission)or the state licencer'swho is in charge of radioactive materials.
Information on the specific irradiation companies was received by correspondence or
through phone calls with the companies.

ALABAMA - None
ALASKA - None
ARIZONA - None

ARKANSAS - (1) PROCESSED TECHNOLOGY INC.. P.O. BOX 256, West Memphis, AR, 72301.
They irradiate: Food(on reaearch basis), medical products, cosmetics,
and pharmaceutical products with Cobalt 60. P.T.l. is a subsidiary of
Radiation Technology out of Rockaway, New Jersey.

CALIFORNIA - (3) INTERNATIONAL NUTRONICS INC., 1962 Barranca Rd.,Irvine, CA 92714
and INTERNATIONAL NUTRONICS INC., 1237 North San Antonio Rd., Palo
Alto, CA 94303. They irradiate: Spices, Medical devices, medical
products, electronic components, parts for nuclear reactors,gem stones,
and cosmetics. Cobalt 60 is used.
RADIATION STERILIZERS.1401 Morgan Circle, Tustin, CA, 92680.
They irradiate: Spices, medical devices, and "Bag in a Box"- a
plastic bag that slips into a cardboard box that wine comes in.
Cobalt 60 is used.

COLORADO - (2) COBE LABORATORIES. 1185 Oak Street, Lakewood, Colorado, 80215-4407
They irradiate: Medical devices and Gem stones. Cobalt 60
IQTECH INC., 11080 Irma Drive, Northglenn, CO, 80233. They irradiate:
Medical products. Cesium 137 is used.

CONNETICUT - (1) BECTON DICKENSON. North Canaan, CT. Cobalt 60
DELAWARE - None

FLORIDA - (1) SHERAWOCD MEDICAL. 2010 New Daytona Rd., Deland, Florida, 32720.
They irradiate: Medical products. The Florida licensing office
said they are aware of two other irradiation facilities both
tentative as of Jan. 1987. One to be operated by a commercial firm
out of Tampa and the other to be a joint facility by the D.O.E. and
the Dept of Agriculture out of Gainsville. Construction by CH2M Hill.
The commercial firm will irradiate strawberries and D.O.E. food.

GEORGIA- (1) RADIATION STERILIZERS INC., 2300 Mellon Court, Decatur, Georgia,
30035. They irradiate primarily medical supplies but also irradiate
spices and "Bag in a Box." They use Cesium 137.

HAWAIlI - None
IDAHO -None

ILLINOIS - (3) |ISOMEDIX INC..7828 Nagle Ave., Morton Grove, ILL. 60053. They
irradiate: Spices, disposable medical supplies, medical devices,
nuclear device testing, cosmetic research and food research.

From NCSFI Information Manual 1
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ILLINOIS - (cont.) ISOMEDIX INC., 1880 Industrial Dr., Liberty, 111., 60048
They irradiate: Some spices, disposable medical supplies,
* medical devices, some nuclear device testing, cosmetic research”
and food research. "
RADIATION STERILIZERS INC.. 711 East Cooper Court, Schamberg, 111.
60195. They irradiate: Spices, medical products, cosmetics, gem
stones, and nuclear testing equipment.

INDIANA - (1) ELI LILLY AND COMPANY, Lilly Corporation Center, Indianapolis,
Indiana, 46285. They irradiate: pharmaceutical products.
(address: 307 East McCarty Street)

IOWA - None
KANSAS - None
KENTUCKY -None
LOUISIANA - None
MAINE -None

MARYLAND - (2) Both irradiators are NEUTRON PRODUCTS, 22301 Mount Ephraim Rd.,
Maryland, 20842. They irradiate: food stuffs (non-commercial),
cosmetics, baby powder, hand lotion, cosmetics packing, gem stones,
personal care products, nuclear reactors parts, polymers, and
medical devices. One irradiator has one and a half million curies
and the other 400 curies of Cobalt 60. Neutron Products is
primarily involved in construction of (bbalt 60 rads.

MASSACHUSETTS - (1) ISOMEDIX, 435 Whitney Street, Northborough, MA., They irradiate:
some spices, disposable medical supplies, medical devices,
some nuclear device testing, cosmetic research and food research.

MICHIGAN - None

MINNESOTA - (1) 3M (Minnesota mining and Manufacturing Company), 220 -2E-02,
3M Center, St. Paul, MN, 55144-1000

MISSISSIPPI - (1) [ISOMEDIX INC., Industrial Park South, Box 2044, Columbus, MS,
39704. They irradiate: Some spices, disposable medical supolies,
medical devices, some nuclear device testing, cosmetic research,
and food research.

MISSOURI - None

MONTANA _ None

NEBRASKA - (2) BECTON DICKINSON AND COMPANY, 150 South 1st, P.O. Box 686, Broken
Bow, NE, 68822. Thev irradiate: Medical supolies onlv.
SHERAMOOOD MEDICAL.P.O. BOX 1169, Norfolk, NE' 68701. 'They irradiate:
medical supplies.

NEVADA "~ None n

NEW HAMPSHIRE - None

NEW JERSEY - (6) ISOMEDIX, 9 Apollo Dri«.e, Whippany, NJ, 07981. They irradiate:
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NEW JERSEY -(cont.) Isomedix- Some spices, disposable medical supplies, medical
supplies, medical devices, some nuclear device testing,
cosmetic research and food research.

ISOMEDIX, 25 Eastmar.s Rd., Parsippany, NJ .07054, They irradiate:
see above, Isomedix.

ETHICON, (Johnson and Johnson), Route 22, Sommerville, NJ, 08876
They irradiate: Medical Products

RADIATION TECHNOLOGY, 108 Lake Denmark Rd., Rockaway, NJ 07866
They irradiate: Food(research and development), medical devices,
cosmetics, Spices, electronic components, testing of nuclear
devices, Gem stones, personal care products, and food packaging.
They use Cobalt 60.

PRECISION MATERIALS CORPORATION, Replogle Ave., Mine Hill, NJ
u/bui.

PROCESSED TECHNOLOGY, Salem. NJ. (Subsidiary of Radiation
Technology. They irradiate: Food on a research basis, medical
products, cosmetics, and pharmaceutical products. Cobalt 60 is
used.

NEW MEXICO - None
NEW YORK - None

NORTH CAROLINA - (1) PROCESSED TECHNOLOGY INC., P.O. BOX 757, Haw river, NC, 27258.
They irradiate: Food on a research basis, medical devices,
‘cosmetics, and pharmaceutical products. (Subsidiary of Radiation
Technology) Cobalt 60 is used with a 1.3 million curie source.

NORTH DAKOTA - None

OHIO - (2) ISOMEDIX, 4405 Marketing Place, Groaveport, Ohio, 43125, They irradiate:
see Isomedix New Jersey.
RADIATION STERILIZERS, 305 Enterprise Drive, Westerville, Ohio, 43081.
They irradiate: see Radiation Sterilizers, California. They use
Cesium 137 for irradiation.

OKLAHOMA - None

OREGON - None

PENNSYLVANIA - (1) PERMAGRAIN PRODUCTS INC., 115 Reactor Road, Karthaus, PA. 16845.
They irradiate: Manufactured floor products.

RHODE ISLAND- None

SOUTH CAROLINA - (2) BECTON-KICKENSON AND COMPANY, Airport Rd.f Sumter S.C., 29150.
They irradiate: Medical Supplies.
ISOMEDIX, Highway 295, P.O. Box ~408, Spartanburg, SC, 29304
They irradiate: Some spices, d posable medical supplies,
medical devices, some nuclear device testing, and food research.

SOUTH DAKOTA - (1) 3M, 601 22nd Ave., South, Brookings, SD 57006. They irradiate:
Medical Products.

TENNESSEE -None

TEXAS - (6) RADIATION STERILIZERS INC., 3001 Wichita Ct., Ft Worth , TX, 76140.
They irradiate : Spices, Food on a research basis, medical products,
cosmetics, gem stones, and nuclear device testing.

SHERWOOD MEDICAL, 400 Maple Street. Commerce, TX. They irradiate:
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TEXAS -(Cont.) Sherwood Medical: Medical Products.
AMERICAN PHARMASEAL COMPANY: one Butterfield Trail, El Paso, TX
79906. They irradiate: Medical Products. (Two uni* facility.)
ETHICON INC., P.O. Box 511, San Angelo, TX 76902. They irradiate: flj
Medical Products. (A-Johnson and Johnson Company.) A
SURGIKOS INC.. P.O. Box 130, Arlington, TX 76010. They irradiate:
Medical devices. (A Johnson and Johnson Company)
JOHNSON AND JOHNSON, U.S. Highway 75 South, Sherman TX 75090
They irradiate: Medical Products.

UTAH - (1) ISOMEDIX, 9120 South 150 East, Sandy ,Utah, 84070. They irradiate:
disposable medical supplies, some spices, some nuclear devices,
cosmetics research and food research.

VERMONT - NOne

VIRGINIA - (1) APPLIED RADIANT ENERGY CORPORATION. 2432 Lakeside Dr., Lynchburg,

Virginia, 24501. They irradiate: Spices, Flour, Wheat, Medical
devices, Pharmaceutical products, Electronic components, personal
care products, douches (expermental to date) and marine samplers.

WASHINGTON- None, But two are in the conceptual phase. One will be a fixed location
irradiator and the other a transportable unit for agricultural products.

WEST VIRGINIA -None
WISCONSIN - None

VWYOMING - None #
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NCSFI

NATIONAL COALITION TO STOP FOOD IRRADIATION

Phone:(415)566-2734

NEWS RELEASE

FOR RELEASE: UOR MORE INFORMATION CONTACT
December 17, 1987 Denis Mosgofian: (415) 566-2734

National Coalition to Stop Food Irradiation

John C. Savagian: (212) 349-6460

New York Public Interest Research Group, Inc.

ILLEGAL IRRADIATED INGREDIENT USED IN RICE-A-RONI & NOODLE-RONI
MANUFACTURED BY SUBSIDIARY OF QUAKER OATS COMPANY OF CHICAGO

THe New Y ork Public Interest Research Group (NYPERG) and the National Coalition to Stop
Food Irradiation (NCSFI), today publicly announced that Quaker Oats Company, Chicago,
Illinois, appears to be in direct violation of the Food and Drug Administration's April 18,1986
Final Rule authorizing ionizing radiation treatment of certain approved foods. In a letter to
NYPIRG, Quakerjtcknowledged that its subsidiary, Golden Grain Macaroni Company, has been
using irradiated mushrooms in two ofits products, CHICKEN & MUSHROOMJjJICE-A-RONI &
CHICKEN AND MUSHROOM NOODLE-RONIL.

Following receiptofthe letter, ajoint investigation by NYPIRG and NCSFI was conducted
between October and December of this year. Their research revealed that Golden Grain was using
mushrooms imported from Taiwan by Cade-Grayson Company, Vijta, CA. Cade-Grayson says
its irradiation is done in Taiwan and by Radiation Sterilizers Inc., Tustin, CA, and was formerly

done by the defunct Precision Materials Coip., Mine Hill, New Jersey.



Irradiated Mushrooms, cont....

In tracking down the use of the cobait-60 irradiated mushrooms, NCSFI's Director, Denis
Mosgofian learned in conversations with a source at Cade-Orayson that the mushrooms were
currently being irradiated at an average absorbed dose of 1,000,000 rads, ten times the dose
permitted for any food item (except spices, herbs and enzymes) sold in the United States. Imported
food items, according to the FDA, must conform to FDA and USDA regulations for U.S. produced
and processed foods. "Monitoring imports has always been our problem,” said Dr. George Pauli of

the FDA. Because the FD A has no test to determine if a food has been irradiated and at what dose,

inspectors are helpless to stop illegal imports.

"This abuse of the ir.adiation approval illustrates our concent that the government was so eager
to approve irradiation to accommodate the Department of Energy, that it simply ignored the
consumer protection and inspection requirements for permitting nuclear food processing. Itis
because of this incident and a myriad of other health, environmental and worker exposure concerns
that Congress must now demonstrate its concern for the American people and pass the
Bosco/Mitchell bill, THE FOOD IRRADIATION SAFETY AND LABELING REQUIREMENT
ACT OF 1987, HR 956 AND S 461. Congress must impose a moratorium on the use of

irradiation. If Congress is waiting for a smoking gun, we have just found it!", said Mosgofian.

Further research revealed that the Food and Drug Administration has no capacity’to either
monitor or control food irradiation, and its regulation provides zero protection for consumers.
FDA's regulation docs not require user of irradiation to report to FDA either products being ,
irradiated or the dose used. FDA's regulation fails to require irradiated ingredients be identified on

N v j abels, regardless of the item's importance or percentage of the final product. FDA has no test
available to determine if a food has been irradiated, nor at what dose, or a test to determine if

irradiation has been utilized to cover up contaminated or old food.

According to NYPIRG and NCSFI, Quaker Oats, in using irradiated mushrooms, violated the
FDA April 1986 Final Rule. According to John C. Savagian, Coordinator of NYPIRG’ Food
Irradiation Project, the FD A ruling does not list the irradiation of dried veeetables as one of the
food items allowed. "We find it disheartening that the minute we learn a company has begun to

irradiated foods, we also find immediate violations in their compliance with FDA guidelines,”

Savagian said.

NCSFIland NYPIRG have asked Quaker Oats Company as the parent company, to accept
responsibility for the violations and recall the Golden Grain products. NCSFI and NYPIRG have



officially asked the Food and Drug Administration to request the same. The two organizations also
have called on supermarkets nation-wide to withdraw the products from store shelves. NYPIRG
and NCSFI have further asked FDA to investigate the promotion and sale of irradiated products by
all dried vegetable distributors, and to request access to company records to determine if other
illegally dried vegetables, fruits and possibly seafoods have been distributed to United States food
) processors. "These abuses may be the tip of the iceberg,” said Mosgofian, "Our research verifies
anti-food irradiation organizations’worst fears, that irradiation is nearly impossible to monitor and

X”"that consumers are without the slightest protection.”

NYPIRG has alerted the Attorney General's Office of the State of Maine. Last Mnv. Maine
passed a law prohibiting the sale of irradiated foods. According to Savagian, the Attorney
General’s office has been in contact with Maine grocers, Quaker Oats and its subsidiary Golden
Grain, and is now poised to get the affected Rice-A-Roni a~d Noodle-Roni off the shelves. Other
State legislatures, such as New Jersey, arc nearing completion of their own anti-irradiation bills.
According to NCSFI's Mosgofian, citizens of Florida and Oregon are circulating petitions for
ballot initiatives for November 1988 to ban food irradiation in their states, and die city and county
of Santa Cruz, California, are preparing to enforce their local noticing ordinances which require

grocers to post notices alerting consumers to irradiated foods.

"Having our nadonal office in San Francisco, and being a proud native means that while Quaker
continues to use irradiated ingredients in its Rice-A Roni products, we will never consider it a 'San

Francisco Treat," said Mosgofian.

-30-
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Q uaker

October 29, 1987

Mr. Phil J. West

New York Public Interest Research Group, Inc.
9 Murray Street

New York, New York 10007

Dear Mr. West:

We have received your letter regarding the use of the irradiation
process in products manufactured by The Quaker Oats Company. Bev
Kloehn has asked me to respond.

The Quaker Oats Company does not use this process in the manufacture
of its products. However, as I'm sure you are aware, the Federal
Food and Drug Administration has approved irradiation for certain
food products to destroy potentially harmful organisms, as an
alternative to chemical fumigants or pesticides.

We do make products which require us to purchase ingredients from

outside suppliers. Recently, supplies of a variety of dried
mushrooms needed in two Golden Grain products have been unavailable
from sources who previously provided us with this ingredient. At

this time, the only quantities available are from sources which

utilize FDA approved irradiation technology in their processing.
Dried mushrooms are a minor ingredient in Golden Grain Chicken &

Mushroom Rice-A-Roni and Chicken & Mushroom Noodle Roni.

As to concerns with diminishing food qualities and costs, The Quaker
Oats Company is committed to manufacturing and distributing
wholesome products of the highest quality. All our products meet
regulatory requirements and strive to meet consumer needs and

expectations.

It has been brought to our attention that Stokely Van Camp was
listed as a member of the Coalition for Food Irradiation. Stokely
Van Camp has been owned by The Quaker Oats Company since 1983;
during this time, neither has been a member of that organization.

I hope | have answered all your questions.

' Sincerely,

Jan Guifarro
Supervisor
Consumer Response Group

JMG/0365J



The April 18th FDA ruling allows for the irradiation of fruits and vegetables for two reasons; to
slow sprouting and to kill microbials or insects on or in the product.

According to Cade-Grayson, there are two methods for preserving mushrooms, freeze drying
and air drying. Freeze drying cost around $18 a pound while air drying cost only $7 a pound. Air
drying however, does not kill all the microbials that would cause problems if the mushrooms were
allowed to sit around on the shelf (as is the c2se with processed foods like Rice-A-Roni).
Irradiation is thus added to the air drying process at a cost of only an additional .30 per pound.
We have recently learned that California Vegetable Concentrates also purchases mushrooms from
Taiwan, but instead of using irradiation or ethylene-oxide, the mushrooms arc sent to W est
Germany were they are heat treated, clearly an alternative to chemicals and radiation.

WHAT ARE THE REGULATORY PROBLEMS WITH QUAKER USING THESE
PRODUCTS?

According to sources in the FDA, there are three problems with this process:

1. Dried vegetables are not approved by the FDA for irradiation (sec enclosed copy of FDA
final rule, Friday, April 18,1986);

2. Itisillegal to import a food which is not legal to produce and use in the United States;

3. The dose of a million rads is ten times the approved dose set by the FDA on April 18, 1986,
which is 100,000 rads, or radiation absorbed dose.

BACKGROUND ON THE COMPANY, CADE-GRAYSON

The two large public interest organizations learned that the importer, Cade-Grayson Company of
Vista, California, has branches in Santiago, Chile and Miaoli Hsicn, Taiwan.

Despite the fact that the jury is still out on the safety of consuming irradiated food, the
Cade-Grayson Company "sold" Golden Grain on using irradiated mushrooms by telling the
Rice-A-Roni producer that they were Cade-Grayson's only customer buying air-dried mushrooms
without using irradiation, and that Cade-Grayson might have to add an upcharge for continuing to
supply nonirradiated mushrooms to Golden Grain, according to Tom Ackart, Golden Grain’s
Quality Assurance Director.

«

Golden Grain was also sent a letter pursuading the reader to infer that other companies, such as
Campbells, Land O' Lakes, General Foods and McCormicks were using irradiated products from
Cade-Grayson. NYPIRG and NCSFI attempts to learn what other irradiated ingredients were being
used by these companies have not been successful. The Quality Assurance Director of General
Foods, W hite Plains, New York, stated it was proprietary information, while Director of
Consumer Response was uncertain and said she would let us know. Uncle Ben's referred
researchers to their legal department. Campbells denies using any irradiated ingredients in their

products.

HOW MUCH OF THIS'HAS BEEN SUBSTANTIATED?

Presently, the only information that we have in writing is the original letter that Quaker Oats sent
to NYPIRG that started our investigation. That letter (also enclosed) only admits to the use of
irradiated mushrooms, it does not mention at what dose, who supplied them or where they came
from. Itis extremely difficult to get anything in writing, although we are still trying. Obviously, it
will be more difficult once this information goes public.



WHAT DO THESE PROBLEMS MEAN FOR THE CURRENT FDA LABELING
REQUIREMENT?

Opponents of the present FDA ruling on irradiation have always argued that it is difficult for the
public to learn which products are being irradiated and at what dose. The FDA does notrequire
these companies to inform them they are using this process, and it has been left up to organizations
like NYPIRG and NCSFI to try and track down the information. NYPIRG and NCSFI have twice
surveyed the organizations listed as members of the Coalition For Food Irradiation. Many
companies denied or have since withdrawn their support from the Coalition, and until the Quaker
letter, only(JdcCgigncks admitted using irradiation spices.

We applaud the Quaker Oats Company and its subsidiary Golden Grain forinforming the
public, but it is quite possible that other food companies have not been truthful in answering our
questions regarding the use of irradiated foods. The FDA has made a bad situation worse when it
passed a weak label law. Presently, foods which contain irradiated ingredients do not
have to be labeled. All irradiated fruits and vegetables require the Radura symbol and the words
"treated with radiation"” or "treated by irradiation." This coming April, the H)A will decide whether

to drop the wording altogether.

Unfortunately, once we have alerted the public to this fact, as we have done regarding Quaker’s
Rice-A-Roni product, it is unlikely that any other company will voluntarily come
forward and tell the public that it is using irradiated ingredients. Thus w-e are faced with the
possibility that companies will be less forthcoming about using irradiated products at the same time
that the FDA will relax an already weak labeling law.

WHAT SHOULD BE DONE ABOUT THIS?
1. We demand the immediate withdrawal of these products from food stores;

2. The Quaker Oats Company.should accept responsibility for the actions of its subsidiary and
recall the Ricc-A-Roni products;

3. The Slate of Maine law prohibiting irradiated foods must be enforced, as should any other state,
ccjnty or city law' which has restrictions on the sale of irradiated foods;

4. The Food and Drug Administration should immediately access the records of Cade-Grayson
Golden Grain, and all distributors of dried vegetables to determine the actual dosage for these
products and investigate the course of action which lead to the illegal irradiation and introduction
of these products into the United States; the FDA should, if need be, call on Quaker to
withdraw its products from the shelves.

Further information can be provided by
John C. Savagian: (212) 349-6460 and
Denis Mosgofian: (415) 566-2734.



Representative Randy Phillips
File on Food Irradiation
March 8, 1988

NOTE: *indicates a report attached to Karla Hart"s 11/19/87 research
**indicates a report attached to Hart"s 11/30/87 supplemental
research
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March 8, 1988

William B. Walker
4428 Mountainside Drive
Juneau, Alaska 99801

Representative John Sund
House Judiciary Committee

Dear Chairman Sund:

Re: HB 388 - Response to testimony of Sid Heidersdorf before House
HESS and AK Dept, of H&SS position paper.

Radioactive materials

Large sources in Alaska of gamma radiation were referred to -
as large as thousands of curies. Food irradiators may be 3-10

million curies.
There have been, and will undoubtedly continue to be releases

of radioactive materials from food irradiators. No technology 1is
error free.

Labeling

It was stated that most of the spices sold in Alaska have been
irradiated and could not be sold under the proposed law. This
claim should be documented.

If it is true:

Where 1is the labeling?
How do we know irradiated spices are not adding to cancer
rates or aggravating long term degenerative diseases?

According to the National Coalition to Stop Food Irradiation
(NCSFIl), under FDA®"s current regs, foods containing up to 90%
irradiated ingredients do not have to be labeled. The effort seems
to be to conceal rather than inform.

Food safety and FDA approval

NCSFI reports that by 1979, the FDA had failed to demonstrate

safety through animal feeding studies. One of their prime
contractors had been convicted in federal court for falsifying data
in similar work. FDA took a new approach.

The agency created a theoretical estimate of numbers of new
and largely unknown chemicals formed in irradiated foods, and from
that estimates of amounts people would be likley to consume.
Assumptions would then be needed about safe amounts of exposure. A
highly theoretical approach - hardly proof. In its 1986 approval
of irradiation for fruits and vegetables was the following
statement: "FDA concludes that available animal test data are not
necessary for determining...safety,..[FDA] believes that the number
of adequate chronic feeding studies on irradiated foods 1is
irrelevant to its safety conclusion.”™ (from Progressive magazine)
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Representative John Sund
House of Representatives
P 0 Box V

Juneau, AK 99811

Mail Stop: 3100

Dear Representative Sund,

| am writing to you to express my concern about food irradiation.
| urge you to co-sponsor House B ill 388 prohibiting the sale

of irradiated food in Alaska. The University of Alaska-Fairbanks
is presently conducting a feasibility study to determine the
suitability of Alaska as a site for a food irradiation

demonstration facility. | believe the process of irradiating
food should also be prohibited because to operate a facility
nuclear waste, specifically cesium-137, will be brought into
Alaska and stored in cooling ponds. Cesium-137 is highly water-
soluable, any error either human or mechanical w ill cause
irreversible contamination to the cooling ponds and any ground-
water accessible to the facility. We have many ground-water
contamination problems now without adding a new one. The
University's proposal states that the facility will be regulated
by federal guidelines. I don't find that very reassuring.

The nuclear industry has a dismal safety record. Why should

| expect this to be different.

Food Irradiation is controversial at best. The Dept of Energy
under its Byproducts U tilization Program is attempting to find
"socially beneficial® uses for the large stockpile of nuclear
waste it has on its hands. Consequently, it is promoting food
irradiation. In this process food is treated with a radiation
shower created by the gamma rays of decaying nuclear waste.

The FDA has approved this process for fruits, vegetables, and
pork at doses up to 100,000 rads, and spices up to 3 million
rads. Approval is pending for chicken and fish. The FDA looked
at 441 studies and rejected all but 5 due to improper procedures.
The 5 studies were the basis for their approval. The University's
proposal states that recent studies show no harmful or toxic
effects caused by irradiation. This is simply untrue. There
are many studies that show adverse effects, as well as studies
addressing the harmful effects irradiation has on nutrition.
Also there has been no evaluation of the effects of long-term
consumption.

The proposal also equates irradiation to canning and freezing.
It isn't the same, at least with canning and freezing | know
what | am buying. Processed foods containing irradiated
ingredients are not required to have disclosure labels. (The
FDA said that labels would confuse the consumer) Whole food
has to be labeled with only a symbol meaning irradiation after

April 1988. Irradiated food and unirradiated food look
identical. There is no way to tell and no test to determine
if a food has been irradiated or how much irradiation has been
used. Also irradiation makes it very easy for sub-standard

food to be passed off as fresh.



The University's proposal earmarks fish as a likely choice for

food irradiation in Alaska. | would like to point out that
Japan has withdrawn all support for food irradiation and will
not allow import of irradiated foods in their country. Between
Jan. and Sept. we exported 331 million dollars worth of fresh
and fresh frozen sockeye salmon to Japan. We w ill lose Japan
as a market if we use this process. Il don't believe that a
program that will impact our lives in such dramatic ways should
be approved so quickly. Please consider co-sponsoring House
B ill 388. Maine has banned it, Oregon and New Jersey are
considering it. | believe that the health risks are too

important to accept this program at this time.

Sincerely,

Rebecca Janik

President-Alaska Coalition to Stop Food Irradiation
1650 Thuja Ave

Anchorage, AK 99507

enclosure



February 8, 1988

Honorable John Sund
Judiciary Committee
P.O. Box V (MS 3100)
Juneau, Alaska 99811

v !

Dear Mr. Sund,

The Department of Energy provided a grant to the University of Alaska
in Fairbanks to conduct a feasibility study on building a demonstration
food irradiation facility in Alaska.

Irradiation creates toxic substances, radiolytic products (RPs), which:

o sterilize fruit flies and spoilage microorganisms such as trichina,
salmonella and bacteria.

* kill enzymes that produce sprouts in potatoes and onions.

» disable microbes and bacteria necessary for the body's immune
system.

* deplete essential vitamins, nutrients and amino acids.

* and as studies indicate cause cancer and genetic mutations.

The Food and Drug Administration (FDA) refutes claim of any ill-effects
using theortical calculations backed by 5 studiesout of 441 it reviewed.
Many of the 436 studiesthat the FDA dismissed show maladies to animals

and humans. (See enclosed articles)

John Gofman, M.D., Ph.D., and professor emeritus of medical physics at U. C.
Berkeley who "from a lifetime of research in both heart disease and
cancer" claims, "I know what sort of studies are required to ascertain the
delaved affects and the cumulative affect on humans of biological
agents.... The kind of epidemiologic study required to find out whether or
not a diet of irradiated food will increase (or decrease) the frequency of
cancer or genetic injuriesamong humans simply has not been done."

The cornerstone of FDA approval of irradiation is thefinal report of the
FDA Bureau cf Foods Irradiated Foods Committee (BFIFC) released in July
1980. The report states, "Calculations based on radiation chemistry
clearly indicate that irradiation doses of 100 krad (maximum approved
dosage) or less yield a concentration of total radiolytic products in food
that is so limited that it would be difficult to detect and subsequently



measure potential toxicological properties. In addition, at this dose
unique radiolytic products (URPs) (chemicals found only in irradiated food,
toxicity unknown) will be on the order of 3 ppm (parts per million)....
Hence because of the low level of total unique radiolytic products
produced, it is concluded that food irradiated at doses not exceeding 100
krad is wholesome and safe for human consumption.”

Dr. Gofman responds, "Our ignorance about these foreign compounds
(RPs & URPs) makes it simply a fraud to tell the public that 'we know'
irradiated foods would be safe to eat."

George Tritsch, Ph.D, cancer research scientist at Roswell Park Memoral
Institute in Buffalo, New York responds, "I am opposed to consuming
irradiated food because of the abundant and convincing evidence in the
referred scientific literature, that the condensation of free radicals
formed during irradiation (RPs & URPs) produce statistically significant
increases in carcinogenesis, mutagenesis and cardiovascular disease in
animals and man."

In recognition of the conflicting evidence of food irradiation safety,
please support House Bill 388 which bans the sale of irradiated food in
Alaska. In addition please ban food irradiation facilities and/or resolve
that the U of A Fairbanks end the feasibility study until the Federal
government initiates and concludes an inquiry into the wholesomeness and
safety of irradiated food. (The Food Irradiation Safety and Labeling
Requirement Act of 1987 [HR 956 & S 461] if enacted mandates an

inquiry).

We would appreciate a response.

William, Sylvia & Denny Thomas
9040 Emerald
Anchorage, Alaska 99502

Enclosures:

-Food Irradiation Safety and Labeling Requirement Act of 1987 (Summary)
-"Zap, Crackle, Pop" & "No Fried Food in New Jersey", Magazine Articles
-Food Irradiation Fact Sheet

-Food Irradiation Article, Anchorage Daily News

-Letter to Anchorage Daily News



FOOD IRRADIATION SAFETY AND LABELING REQUIREMENT ACT OF 1987
(SUMMARY)

The Food Irradiation Safety and Labeling Requirement Act of 1987 will:

1) Place a moratorium on the recent FDA and USDA approval of the
irradiation of fresh fruits and vegetables, pork, and tripling of the
amount of radiation allowed on dried herbs and spices.

2) Direct the Secretary of Health and Human Services (HHS) to review
existing studies on the safety and wholesomeness of irradiated food
and to conduct new studies to determine:

a. The safety of long term consumption and nutritional value of
irradiated food.

Contamination of foods from improper irradiation.

Environmental impact on communities with irradiation facilities.

Health risks to workers in radiation facilities.

Safety in the transporting of radioactive materials.

Emergency medical and evacuation plans for radiation accidents and

liability.

~ 0 a0

3) Direct the FDA to require labeling on a wholesale, retail, and restau-
rant level of all irradiated foods, both whole foods and food ingredi-
ants, the labeling to include the words "treated with ionizing radia-
tion”.

%

4) Amend the Food, Drug and Cosmetic Act to require FDA to keep records
on irradiated food production patterns, dispersement, and dosage.
This provision does not require brand name disclosure.

5) Impose an export moratorium on irradiated foods not legal for
irradiation and human consumption in the U.S.



BY GARY GIBBS

T he vault has concrete walls twelve

to twenty feet thick. A door in the

vault opens, and food enters on a
conveyor belt. The door closes behind. it.
A shutter opens, and rods of radioactive
cobalt 60. the waste products from nuclear
reactors, or rods of cesium 137, the waste
products ofatomic-bomb construction, rise
out of a bed of water. The food IS exposed
to a radioactive dose of 100,000 rads.

The rods go back down into the water,
and the shutter closes. The door opens, the
food leaves. Now it is ready for you to eat.
~ This is not the be mn_ln? ofa science-
fiction horror story. If'is, In Tact, a descrip-
tion of a method” of food-processing de-
signed to extend the shelf-lite of commod-
ities and kill insects infesting them. It has
been used since 1963 on wheat but is a
much more recent addition to other food
items. Irradiation of herbs and spices was
approved bB the. Food and Drug Admin-,
Istration (F AJ in 1983. Pork was added
to the approved list in 1985. And the FDA
gave irradiation the nod for fruits and veg-
etables in April 1986.

The U.S. Department of Health and
Human Sendees (HHS_{)has predicted that
10 per cent, and possibly as much as 40
per cent, of our diet will be exposed to such
radiation in the near future Food irradia-
tion_is already a growth industry: if the
HHS forecast proves true, it will soon be
a multibillion-dollar one. _

How much radiation are we talking
about here? The FDA calls it *low-dose
radiation.” According to_a hasic physics
textbook, 10,000 radS will destroy living
tissue. One hundred thousand rads—the
dosage the FDA allows for processing of
fruits, vegetables, and pork—is 2.5 milfjon
limes the exposure one gets in a typical
chest x-ray. The FDA permits exposure of
other foods to higher dosages, with the up-
per_limit being three million rads,

The food does not become radioactive,
but it _does appear to become radio-
mimetic—that Is. it produces effects simi-
lar to direct exposure to |on|2|ng radiation.

Can this possibly be safe? The industry
says yes and even claims it is a boon to
humdnity, a way to save the food lost to
spoilage,” estimated at_perhaps one-fourth
of the world's supply. The FDA says there

Gary Gibbs, a student ofosteopathic med-
icing at the University of New England, is
the founder of Medical Students”Against
Food Irradiation.
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are "no adverse effects.” Health and Hu-
man Services Secretary Otis Bowen calls
irradiation “a new technology that can
produce benefits to consumers.” His Rred-
ecessor, Margaret Heckler, said, “Thirty
ears of resedrch have proven this process
0 be safe”
But many scientists and consumer ad-
vocates disagree. = o
“Food irradiation is an extraordinarily
dangerous exgenment in public health,”
says Samuel S. Epstein, professor of en-
vironmental medicine at the University of
lllinois Medical Center in Chicago.” "I
would strongly counsel any consumer un-
der no_circumstances to” eat irradiated
food." Eating such food, he says, “is like
inviting someone to play Russian roulette
and not telling him there's one bullet in
the revolver.

The Food and Drug Administration it-
selfraised disturbing questions in its Final
Report ofthe Recommendations for Eval-
ua mg the Safety ofFoods, issued prior to
its authorization of food irradiation, In re-
viewing the scientific literature, the Report
says that “chronic feeding studies in' the
recent past which have stbstituted up to
35 ﬂer cent of the normal !Iab animal) diet
with specific irradiated Toods, e.g. beef,
chicken, potatoes, onion, and papaya ...
had to be terminated before completion
because of premature mortality and/or
morhidity.” In other words, thé animals
got sick or died. o

-The Report explains that it is difficult
to feed human foods to animals since “the
portion of the diet substitutr J, 35 per cent
did not provide the full_complement of
nutrients required.” But if an unbalanced
diet was the problem, why did the animals
In the control groups [ive and, remain
healthy, while the animals eating identical
diets of irradiated food died or became se-
riously diseased? _

A more likely explanation than the un-

balanced-diet thieory, says nutritionist Jeff
Reinhart ofthe Marin Clinic of Preventive
Medicine and Health Education in San
Rafael, California, is that irradiated food
contains toxic byproducts caused _b}/ the
radiation process and that crucial nu
trients are depleted or destroyed.
_ One ofthe'studies reviewed by the FDA
involved human beings—fifteén Indian
children. A research pro{_ect by India’s Na-
tional Institute of Nutrition examined the
effects of feeding irradiated wheat to the
children. It found that 80 per cent of the
children who ate irradiated wheat devel-
oped polgplmd white blood cells in ong
month. Polyploidy 1is excessive genetic
material which is associated with “leuke-
mia, senility, and direct exposure to ra-
diation. In“fact, the immune system, of
which white blood cells are an intégral part,
Is well known to be the most radiation-
sensitive system of the body. The children
who ate freshly irradiated wheat showed
more polyploid cells than those who ate
stored irradiated wheat. The control %roup,
which ate an identical non-irradiated diet,
showed no gml(yé)lmd cells, The radiation
dose was 75,000 rads, which s less than
the 100,000-rad  dose currently legal for
wheat in the United States. .

The researchers’_conclusion: “Though
the biological significance of ponP_Imdy IS
not clear; its association with malignancy



makes it imperative that the wholesome-
ness of irradiated food be very carefully
assessed.” _

Because this study involved humans
rather than animals, i has been in the fore-
front of the safety debates. Quick to_con-
demn it is Martin Welt, former president
of Radiation Technology, a major food-
irradiation company. He says he has heard
that “the Indian authoritiesat the Institute
where the work was conducted have es-
sentially refuted the concerns raised in the
published studr."

The FDA also criticized the stud¥J re-
ferring to a report of the United Nations
World Health™ Organization, which sug-
gests the study is irrelevant because of the
Small number of children involved.

But the Indian scientists stand firm. Dr.
B.S. Naras_mt[;a Rao, director of the Na-
tional Institute of Nutrition in Hyderabad,
adamantly rejects the criticisms. These
"unjustified allegations.” says Dr. Nara-
singa Rao, “almost amount to libel" of the
Institute, “which is known world over for
its important contributions in the field of
nutrition." _

As for the study, Dr. Narasinga Rao
explained, “We did’not antlplpate any ad-
verse effects of feeding irradiated whéat to
these children. However, as soon as some
abnormality was observed in these mal-
nourished ‘children, we terminated the
study for ethical reasons ~ We could not
repeat such studiesjust for the sake of sci-
entific curiosity since we knew that some
abnormality would result.”

s 0 how did the FDA come to approve
offood irradiation for American con-
sumers? Its task force checked into

441 studies and accepted 266 for further

review. Finally, however, it declared all but

five studies to_be “deficient.” Con3|der|n%
the HHY prediction that up to 40 per cen
of our food will be irradiated under the
new quidelines, the FDA certainly seems
to have made a_hast demsmn—basmg it
on only five studies, all ofwhich supported
the safety of the process, and ignoring the
research’in which laboratory animals died
m%gd 35 per cent of their"diet was irra-

Some of the studies the FDA ignored
are_startling. L

The effect of feeding irradiated food to
fruit flics was tested by scientists who pub-
lished their results in 1963 in Science, per-
haps the most widely read scholarly ‘sci-

entific journal in the United States. The
flies were fed food exposed to 150.000 rads:
12.6 per cent of their offspring had visible
mutations. Some had onl(}/ Oné wir,". some
had no wm(l;s. Others had curly wings, cut
WIn%S, bloated bodies, yellow hodiés, ro-
tated abdomens, and so forth. In the con-
trol group, less than | per cent exhibited
such“mufations.

“In viewof the wide implications of the
data,” concluded the authors, “there is a
need for more extensive and critical eval-
uation of the extent and pathways of in-
direct radiation effects. =

_The effects of feeding irradiated food to
mice were studied at the Uni -rsﬂg of Il-
linois_College of Medicine anc_ published
In.1960. Thé mice ate a mixed diet of pork,
chicken, milk, potatoes, and_carrots. In one
of two strains of mice studied, more than

Crackle,

17 per cent on the irradiated diet died or
were_Killed because of rupture and/or ex-
pansion of the heart. No heart lesions were
observed in the cantrol group. When mice
were fed a wtamm-s_uEpIemented diet of
irradiated, cooked milk. S3 per cent died
or were Killed because of heart lesions oc-
curring within elg%hty-flve days. _
. Twelve sets of experiments involving
irradiated chicken meat were reviewed by
the U.S. Department of Agriculture. Ifs
1984 report warned that mice that had eat-
en the meat in one study showed an in-
crease in testicular tumors, cancer, and
| ne¥ disease. _
But still the FDA chose to rclv on its
chosen five studies to prove safely. Its 1986
ruling approvm_g the irradiation of fruits
and vegetables included some remarks on
the subject: "FDA concludes that available
animal test data are not necessary for de-
termining the safety of [these] uses of ra-
diation. *.. JThe DA] believes that the
number of adequate chronic feedmg stud-
ies on irradiated foods is irrelevant to its
safety conclusion.”

s afety is not the only concern con-

sumiers need have, Irradiation has an
. adverse gffect on the nutritional qual-
ity of food, in_direct_proportion to the
amount of radiation_ involved. Vitamins
A. C, E. and B are significantly depleted.
At doses of 100.000 rads, for example, the
vitamin content of apples is reduced. to
one-third its normal value. Essential amino
acids, nucleic acids, and enzymes arc also
5|gn|f|cantl(¥ depleted by Irradiation, and
unsaturated fatty acids are converted to
toxic lipids.

What's worse, consumers may have no
way of knowing whether they are buying
irradiated food: Bowmq to food-industrv
fears that consumers will regect irradiated
foods, the FDA has ruled that they may
remain unlabeled.

Irradiated canned peaches do not have
to be labeled, nor do irradiated tomatoes
in tomato soup or irradiated frozen peas—
all examples cited by FDA, spokeswoman
Betty Campbell. She"says, in fact, that she
“cannot think of a case where a processed
food would have to be labeled. The FDA
does not consider irradiated processed food
a materialfact, as radiation does not change
the food any more than any other types of
proc_essln%._ Asked to comment on the
studies indicating possible dangers. Camp-
bell says she has not read them.
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Labels arc required only for unproc-
essed, whole foods, such as fresh fruits and
vegetables. The irradiation label is accom-
panied by a symbol that looks like a flower.
And after tw years, the FDA plans to rule
on.whether thé flower alone will be a suf-
ficient label,

Some of these concerns are addressed
by a bill pending in Congress. Sponsored
_t%y Representative Dougi as Bosco, a Cal-
ifornia Democrat, it would reguwe not onl
the labeling of irradiated food but also ad-
ditional studies of the health and environ-
mental impacts of treating food with ra-
diation. The Senate sponsor of the measure
Is Democrat George Mitchell of Maine.
~ Studies do exist, ofcoursc, that indicate
irradiated food may be safe. But one must
ask who has done them and who has paid ¢
for them. _ _

Many of the studies s_uPpo_rtlng safety
were done by the Industrial Bio-Tést Lab-
oratories, Inc. (IBT). In 1983, IBT officials
were found 8U|Ity of defrauding the Gov-
ernment in Qrug research; the Charges in-
cluded faulty record-keeping and suppres-
sion of unfavorable findings. Earlier, in
1977, the Army declared. two out of three
IBT animal-feeding studies in default. At
the time, IBT had Contracts totaling more
than S8 million for animal feeding Studies
or beef, ham, and pork.

The Pentagon and the Department of
Ener? refuse’to release their research on
the effects of eating irradiated food, sayin
the results are_classified in the interest o
national security. _

. Who s pushing to. expand food irra-
diation? One of the biggest promoters is
the Department of Energy, the makers of
nuclear weaponry and reaqtors.

“The DOE wants to play the fairy tale
of Rumpelstiltskin with a new twist,” says
Kitty Tucker of the Health and Enerqy In-
stitute in Washingtr n, D.C. “Rumpélstill-
skin turned straw imo gold; the DOE wants
to turn nuclear wastes into a saleable progd-
uct by u mg them_for food irradiation."

Another player is the Coalition for Food
Irradiation, which consists of several ma-
jor food processors. In Congressional tes-
timony before the House Committee on
Agriculture, the Coalition claimed in No-
vémber 1985 that "the benefits of the proc-
ess to the American public arc many. Con-
sumeys will pe able to buy products that
stay fresher longer. o

A third star member of the radiation
team is the private radiation industry.
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PATRICK JB FLYNN

“Food irradiation isjust an adjunct to the
use of radioactive materials," says Bruce
Mevyer of Radiation Sterilizers in Menlo
Park, California. "Just like in medical ra-
diation for cancer, you are selectively kill-
ing the micro-organisms that cause Spoil-
age_and insects."” _

That's not quite the waY it works,
though. Radiation doesn'tjust selectivel
kill; 1t %oes entirely through the food, al-
tering its. moleculdr chemistry. When_ ra-
diation hits the food, electrons are excited
and hegin a chain reaction resulting in de-
struction ofDN A and thus a slowing down
of the ripening process. Chemical bonds
are broken and new chemicals arc formed
called "radiolytic products.” These in-
clude the production of formaldehyde and
benzene, known cancer-causing agents. In
addition, new chemical products, called

“unique radiolytic_products,” arc formed,
the effects of ‘which arc still unknown.
Feeding studies arc our best source of in-
formation, and, as we have seen, they arc
not reassurm_?_. o

Communities which will be, or are, the
s'tes of radiation Plants have reason to be
concerned about the transportation of ra-
dioactive materials. By the mid-1990s
‘g_red|cts Henry Mussman_of the National

00d Processors Association, 1,000 i)lants
will be buiit. And the Nuclear Regulatory
Commission allows plants a radiation-
escape rate twenty times greater than it
allows nuclear-power plants,

There are now, in the United  States,
more than forty industrial qamma irradia-
tors with the potential ability to process
food. Isomedix in Parsippany, New Jersey:
International Nutronics, in_Palo Alto. Cal-
ifornia, and Radiation Technolo% in
Rockaway, New Jersey, are among those
currently’in the food-ifradiation_business,
and many others are in the planning stages.

The hazards ofhavingonein the neigh-
borhood have already been documented.
Radiation Technology has been cited b
the NRC for dumpln% radioactive gar_baqe
with its regular trash, and state officials
have charged the company with contam-
inating local water supplies with toxic
chemicals. . , _

International Nutronics had a plant in
Dover, New Jersey. It was shut down b
the NRC after water contaminated wit
radioactive materials was sgﬂ_led on the
floor, then flowed through a hairline crack
hetween the wall and floor and down into
the foundation.

N ot just food is irradiated. Such
items as blood agar and plasma,
_ blankets and towels, hottles, cos-
metics, needles, infant wear, peat. moss,
sanitary napkins and tampons, lubricating
jelly, scalpel blades, and water also receivé
the’ treatment. The safety of irradiating
these consumer goads is an open question.
Because we eat foad, though, the safet?/
of its irradiation is of primary concern. [f
the, processing industry IS as certain as it
claims to be,"why keep it so quiet? Why
be afraid of labeling the food it treats? And
If the FDA s as certain as icclaims to be,
why allow the secrecy?
he shroud covering the process has left
most Americans in the dark, and that Is
the environment the food-irradiation in-
dustry requires for growth. m



No Fried Food

W hen peopleogel wind of plans lo

_ Dbuild a food-irradiaiton plant in
their neighborhood, they won't stand for
it. At least they didn’tin Elizabeth. New

Jersey. .

In SePtember 1985, Radiation Tech-
noloqy, nc.. (R fl) signed a twenty-onc-
ycar Tease on a portion of a landfill"sand-
wiched between Newark Airport and the
Elizabeth seaport, a hub of East Coast
shipping. The landlord was the Port Au-
thority of New York and New Jersey,
which' had_ taken over the landfill—per-
meated. with PCB-contaminated oil—
from Elizabeth with a promise to turn it
into_an industrial park. The Port Au-
thority was eager to find a tenant, and
RTI was apparéntly less concerned than
other _prospects about the contamina-
tion. To sweeten the deal, the hi-state
agency_ offered to advance the compan
§3.5 million for construction of the plant.

About six weeks after the sufmng of
the lease, the Board of Freeholders of
Union County, which includes Eliza-
beth, approved an ordinance declaring
the county a nuclear-free zone. The nine-
member board was unaware of RTFs
P_Ians when it agreed to ban the produc-
ion, storage, use, and. transportation of
radioactivé materials in the county (ex-
cept for those used in hospitals and lab-
oratories). _

When some residents learned of the
proposed plant, they were alarmed and
urged_ the freeholders to block it with
théir infant ordinance. Amid a flurry of
;ﬁublluty, battle lings were quickly draiwn.

he Port_Authority, Elizabeth Mayor
Thomas Dunn, and the county counsel
warned the freeholders not to intervene.
Anti-irradiation activists, meanwhile,
organized public forurr.y, those who came
vaiced_loud opposition to the RTI fa-
cility. They also provided the freehold-
ers with informatjon about RTFs record
of environmental and safety violations
at its |g_lant In Rockaway, New Jersey.

In ebruarK 1986, after strenuous de-
bate, the freeholders decided to enforce
their nuclcar-free-zone law against RTI.

A meeting held in Linden, New Jer-
sey, had turned the tide. Organized by
the town’s chapter of the "League. of
Women Voters with the help of Union
County rANE, a peace group, the forum
drew more than a hundred people, in-
cluding elected officials. Three speakers
on each side of the issue had their say,
|nclud|n(t; Dr. _Martin Welt, then the

0

president of RTI.

_ The fou  of the company and a
fireless. r tic supporter of food
Irradiar. did not hesitate to de-

in

pict his_critics as communists, dopers,
or “cultists." At the Linden meeting, re-
calls organizer Georgene Granholn, his
arrogance and contempt for the opinions
of non-scientists helped turn the crowd
against him.

"Well was awful," she says “He came
off like a nut, like a mad scientist.”

Granholm, mother of three children,
was concerned about the health effects
of eating irradiated food, which she be-
lieves have not been adequately studied.
Like other local activists, though, she was

even more worried about the danger of

introducing a Iar?e quantity of radio-
active material info the community.

“It's wrong," she says. “And | don't
care who you are, if you're a citizen who
lives around, here, you're going to be
bothered by it, People were annoyed by
Dr. Welt coming into our territory and
dictating to us that he was going to“brin
in nuclear wastes, simply because he ha
a deal with the Port Authont_)(. | don't
care ifthe PA had the authority or not
the deal was wrong from the_ Start and
should never have been considered for
that spot, with such a dense po?ulatmn."

ortlﬁ after Union County moved
to stop the RTI plant, Welt Sustained
another rude jolt when safety viglations
at the company’s Rockaway facility led
the Nuclear Requlatory Commission to
suspend RTFs Ticense there. Although
the license was soon restored, the epi-
sode heartened opponents of the Eliza-
beth plant and caused the Port Authority
to think twice about its support for the
Bro,ect. In May 1986, the Authority told
T1 not to proceed until it resolved its
conflict with Union County. RTI re-
sponded by suing the county, challeng-
Ing the constitutionality of the nuclear-
frée-zone statute. _

While the suit was pending, the Nu-
clear Regulatory CommisSion sus-
pended the company’s Rockaway li-
cense, charging it with violating safety
rules and | mP to the Commission. The
NRC said RTI had demonstrated “a Pat-
tern of Wrongdom% S0 pervasive" that
the agency couldn't guarantee the firm
would follow NRC rlules even with the
supervision of outside auditors. Never-
theless, after RTI shuffled its top man-
agement and Welt resigned to hecome a
consultant to the Department of Energy,
the NRC restored the license.

Then RTFs opponents suffered a
blow. In August 1986, Federal Judge
John W. Bissell of Newark struck down
the county’s nuclcar-free-zone law as an
"unconstitutional burden on interstate
commerce." He also ruled it was

New Jersey

preempted by Federal requlations gov-
erning the use of radioactive materials.
At that point, the Port Authority an-
nounced it would let RTI build the ir-
radiation plant.

Though all seemed lo be lost, popular
pressure held fast. A hill to ban the sale
of irradiated food was introduced in the
New JerseY Legislature iri Qctober. That
same month, the city councils of Newark
and Elizabeth passed resolutions oppos-
Ing the plant. And in February 1987,
Mayor Dunn of Elizabeth reversed him-
self and demanded that the Port Au-
thority stop the RTI project.

In" June, the company officially
shelved the project.

A combination of factors thwarted

RTI. Financial problems definitel
played a role: The New Jerse)t/_ DeP_ar-
ment of Environmental Protection fined
the company 5600,000 for polluting the
groundwater at its Rockaway site."RTI
was fighting a product-liability suit. And,
most important, it never recéived a cent
ofthe 53.5 million promised by the Port
Authority. Moreover, the Néw Jersey
Senate’s passage of the hill banning the
sale of irradiated food—the Assembly is
still considering it—dimmed the pros-
pect of quick and easy profits from ir-
radiation. _ _

Alan Augustine, who chairs the Board
of Freeholders, doesn't think the plant
would have been dropped without pub-
lic opposition, “We were a segment of a
total attack that must have had some
Impact on RTFs turnaround,” he says.
By taking an early stand against the plant,
he adds, the freeholders gave citizens'
groups “the credibility ofan elected body
supPortlng their position.”

_.The lesson. of their struggle, area of-
ficials agree, is that local and state au-
thorities should have more power to
block commercial projects that threaten
public health. _

“In an area sue as this." says Free-
holder Brian Fahey, "I don't think it's
adequate to_have g policy that this type
of industry is regulated by the Feds, and
that the NRC can let it"go_anyplace it
wants to go. Certainly the RTI plant had
the potential of affec mEri_the airport, the
waterfront. Newark, Elizabeth, all' the
surrounding communities, It could have
heen a cafastrophe for the whole re-
gion.

— Ken Terry

S:Ken Terry isformer chair o fthe Nuclear
ree Zone Adwso(rjy Committee ofUnion
County and an editor of Variety.)
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Food Irradiation Facts
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Anchorage Daily News

Dl e e

T he University of Alaska is conducting
a feasibility study on building a food
irradiation plant in Alaska. The plant
could be used to treat local products

such as potatoes, reindeer meat and salmon.

“There is a potential there that it will open
up some opportunities for producers in Alaska
that don't currently exist,” said John Zarling,
director of the university's Institute of North-
ern Engineering in Fairbanks.

The Food and Drug Administration ap-
proved irradiation for wheat and potatoes
more than 20 years ago, gradually adding
other foods to the list. The growing popularity
of the process has generated increased contro-
versy over the safety and nutrition of the food

Continued from Page EL
Sept. 15 and is being financed by the Depart-
ment of Energy, which provided a grant for
$400,000.

The scope of the study was outlined in a
proposal the university submitted to the
department that says the university team will
accomplish the following:

« ldentify Alaska commodities suitable for
irradiation.

« ldentify the potential increase in commod-
ity shelf-life and other improvements in quali-
ty attributable to irradiation.

* Analyze the economic feasibility of irradi-
ating food in Alaska. This section would
include studying possible location for irradia-
tion plant sites.

* Find out if Alaskans will accept irradiat-
ed products and the facilities to produce them.

The study will not examine whether food
irradiation is safe.

The proposal gives a long list of products
that might be suitable for irradiation treat-

herbicides and traditional preserva-

cides,
tives.

Critics note the process causes some struc-
tural changes in food that aren’t fully under-
stood. They suggest it creates cancer-causing
substances like benzene and formaldehyde
and others, called unique radiolytic products,
that represent a question mark in scientific
knowledge.

They say irradiation degrades the nutrition-
al value of food and that consumers may
worsen the problem by canning or freezing
irradiated products.

The National Coalition to Stop Food Irradi-
ation argues the federal government is tryin
to create consumer demand for irradiated foo
because it represents a way to get rid of spent
fuel from commercial nuclear reactors and to
create plutonium, used in building nuclear
weapons. According to the coalition, Uncle
Sam wants to set up 1,000 food irradiation
plants across the country.

Indeed, five other states —Hawaii. Florida.

Wednesday, October 14, 1987

products, possible mishaps involving radioac-
tive materials, and cost.

Food being irradiated is passed through a
lead-shielded concrete chamber where it's
zapped with rays from radioafctive cobalt 60 or
cesium 137.

The process extends shelf life, kills insects
and bacteria, and sometimes slows ripening.
Some items may not need refrigeration if
exposed to high-enough doses. Food does not
become radioactive, however.

Zarling hastened to add he's not necessarily
a proponent of food irradiation, but he thinks
it's a good idea to find OUl if the process
would be cost-effective and popular here.

Alaska’s year-long project got under way

See Page E-3, IRRADIATION

ment. They include grains, lettuce, cabbage,
berries, cut flowers, processed meats, dairy
products, herring, halibut, crab, shrimp,
clams, fish meal and surimi.

Zarling said no list exists of proposed sites.
Team members will come up with one by
considering the suitability of towns near food
production points and transportation, he said.
Candidate sites noted for problems like the
number and intensity of earthquakes will be
eliminated, Zarling said.

The proposal also mentioned the possibility
of mobile irradiation units. The Department
of Energy already has one mobile unit —it’s
basically a trailer — that has been used for
demonstrations, Zarling said.

Many scientists, and organizations, like the
World Health Organization, see food irradia-
tion as the answer to world food shortages:
Less food will be lost to insects, and supplies
won't be hurt by slow transportation.

Supporters also argue that gamma-ray ex-
posure provides a safer alternative to pesti-

lowa, Oklahoma and Washington — are con-
sidering whether to build irradiation plants.
Not all will conduct studies first.

Zarling acknowledged legitimate concerns
exist about the safety of food irradiation
plants, but he disagreed with the coalition's
gloomy view.

“We talk about the government, but the
government is us," he said. "I think it makes
sense to see if we can find a use for (nuclear)
byproducts."

In February, Sen. George Mitchell, D-
Maine, and Rep. Douglas Bosco, D-Calif.,
introduced bills that would suspend FDA
approvals of irradiation for everything except
spices for two years. During that period, the
National Academy of Sciences is expected to
complete a study on the health and environ-
mental effects of irradiation.

Although the House bill has 83 co-sponsors
and the Senate bill has 10, neither bill is
expected to move out of committee this year,
said Kathleen Latimer, an aide to Rep. Bosco.



January 6, 1988

Letters From the People
Anchorage Daily News

P.O. Box 14-9001

Anchorage, Alaska 99514-9001

The Department of Energy (DOE) provided a grant to the University of
Alaska in Fairbanks to conduct a feasibility studyonbuilding a food
irradiation plant in Alaska. (Article Enclosed)

The Food and Drug Administration (FDA) approved irradiation based on
theoretical calcula*® as supported by 5 out of 441 studies reviewed. It
dismissed evidence that irradiation decreases nutritional value and
creates possible carcinogens.

Authorized by this approval the DOE plans to build demonstration
irradiation facilities in six states including Alaska. We can avert these
facilities (as public opposition has helped do in New Jersey, Florida, and
California) by enacting the Food Irradiation Safety and Labeling
Requirement Act of 1987. (HR 956 & S461) This bill will:

- Place a moratorium on FDA approval of irradiationoffresh fruits,
vegetables, and pork.

- Mandate detailed studies on the impact of irradiation to our food and
environment.

- Direct the FDA to require labeling of all irradiated food.

- Prohibit the export of irradiated foods not approved for consumption
in the U.S.

Please contact Senators Ted Stevens and Frank Murkowski, US Senate,
Washington D.C. 20510 and Representative Don Young, House of
Representatives, Washington D. C. 20515 and ask them to support this
bill. In addition to Congressional action contact state representatives to
urge a state moratorium. For more information supporting
accountability of food irradiation write the National Coalition to Stop
Food Irradiation, P.O. Box 59-C488, San Francisco, California 94159.

William, Sylvia & Denny Thomas
9040 Emerald
Anchorage, Alaska 99502



-Senator Ted Stevens (Alaska), U.S. Senate, Washington D.C. 20510

-Senator Frank Murk”~wski (Alaska), U.S. Senate, Washington D.C.
20510

-Congressman Don Young (Alaska), U.S. House of Representatives.
Washington D.C. 20515

-Governor of Alaska, Steve Cowper, State Capitol Building,
P.O. Box A, Juneau, Alaska 99811

-Senator Pat Rodey, 3111 C Street, Suite 510, Anchorage, Alaska
99503

-Senator Mitch Abood, 3111 C Street, Suite 535, Anchorage,
Alaska 99503

-Representative Alyce Hanley, 3111 C Street, Suite 410,
Anchorage, Alaska 99503

-Representative Drue Pearce, 3111 C Street, Suite 425,
Anchorage, Alaska 99503

-Food and Drug Administration, Center for Food Safety and Applied
Nutrition, Sanford Miller, Director, 200 C St., SW. Washington
D.C. 20204

-Food and Drug Administration, Office of Consumer Affairs, R.
Alexander Grant, Associate Commissioner, 5600 Fishers Lane,
Rockville, Md. 20857

-Department of Energy, Byproducts Utilization Program, Richard
Chitwood, Washington D.C. 20545

-Department of Energy, Consumer Affairs, Rose F. Bates, Director,
1000 Independence Ave, SW Washington D.C. 20585

-World Health Organization, Director-General Dr. Halfdan Mahler,
CH-1211, Geneve 27, Switzerland

-World Health Organization, Regional Office for the Americas, Pan
American Sanitary Bureau, 525 23rd St., NW Washington D.C.
20037

-Board of Regents, Office of Regent Affairs, University of Alaska,
103 Bunnell, Fairbanks, Alaska 99775

-President of the U of A, Donald O'Dowd, 101 Bunnell, Fairbanks,
Alaska 99775

-Vice Chancellor for Research, U of A, Dr. Luis Proenza, 305
Signer’s Hall, Fairbanks, Alaska 99775

-Director of the Institute of Northern Engineering, U of A, John
Zarling, 123 Duckering, Fairbanks, Alaska 99775

-Senator George Mitchell (Maine), US Senate, Washington D.C.
20510

-Congressman Douglass Bosco (California), US House of
Representatives, Washington D.C. 20515

-National Coalition to Stop Food Irradiation, Denis Mosgofian,
Director, P.O. Box 59-0488, San Francisco, California 94159
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FOOD and WATER, INC.
3 Whitman Driv® « Danville, NJ 07834 « (718) 783-2146 / (201) 625-3111

NEWS RELEASE

For Immediate Release:
February 18, 1988

3RITAIN RETAINS BAN ON FOOD IRRADIATION BUT MOVES TOWARD
MORE STRINGENT REGULATION THAN U.S.

On February 4, 1983, the British Government postponed plans to permit the
irradiation of food. In announcing the decision to retain its current ban,
the government, in eEfect, conceded that food irradiation is a technology
which 1is not now adequately regulated and that -abuses have already occurred in
the use of the technology.

The decision, announced by Junior Health Minister Edwina Currie, reflects
the breadth of public opposition within the United Kingdom (UK) to the use of
irradiation for purposes of food preservation. The decision represents a
highly significant concession because it comes i" the face of support from the
nuclear industry to approve food irradiation and \pport of a Br “tish
government Advisory Committee which favored use of the technology despite
unanswered health and safety questions. In 1987, the British Medical
Association also rescinded its approval of food irradiation and called for a
continuation of the UK ban pending research and findings that clearly
demonstrate the safety of the process.

In her statement announcing the extension of the UK ban, Mrs Currie stated
that "The Government have therefore decided to maintain the present general
prohibition on” irradiated foods until they are satisfied that effective
regulatory controls can be drawn up for the irradiation of specific foods in
order to bring about good industrial and marketing practices and ensure
informed consumer choice. Such controls should include assurances on the
quality of the particular foods to be irradiated, requirements as to the
maintenance of documentary records, the licensing of premises and inspection
of operations. The availability of detection tests wilx be one of the factors
to be taken into consideration and there would also be statutory provi “-n for
the labelling of irradiated foods and food ingredients.0 (emphasis adued).

Accordiny to the London Food Commission, she did this despite her advisory
committee®s acknowledgement that:

1. Irradiation will require increased use of some chemical additives,
notably anti-oxidants. Research by the London Food Commission (which provided
much of the information contained in this release) has raised doubts about the
safety of some anti-oxidants.

2. There may be problems with vitamin losses caused by irradiation for
people at risk of dietary deficiencies, especially if they are pregnant or
nursing mothers. The London Food Commission has shown that losses with
irradiated food can be significant and occur in the very foods that current
dietary guidelines (and Mrs. Currie herself) suggest should form part of a
health conscious diet. There 1is widespread concern in Britain (and in the
United States as well) that the diet of many people is already deficient.



3. There is insufficient scientific evidence to resolve some safety
guestions about irradiated foods, especially the effects of irradiation on
additives, contaminants, pesticide residues and packaging materials. The
London Food Commission has charged that the Committee report misrepresented
the results of some scientific studies and did not resolve the concern about
possible chromosomal damage from irradiated foods.

Food and Water is calling on the Food and Drug Administration (FDA) to pay
similar heel to the concerns of American consumers and reconsider its approval
of baas irradiation until such time as the safety of this technology is
adequately demonstrated in the refereed scientific literature.

We ai' calling on the FDA to ackr - -ledge that theoretical assumptions of
safety are insufficient when dealing with a technology as potentially
hazardous and irreversible as food irradiation.

We are calling on the FDA to follow the lead of the British Government and
rescind its approval until evidence more concrete than theory becomes
available to support claims of safety.

Consumer safety requires that long-term feeding studies at elevated doses
be performed prior to the approval of this technology. We are requesting that
those studies be done before irradiated foods are sold to the public.

We are requesting that those studies which food irradiation's proponents so
often cite as evidence of the technology's safety (e.g. the Chinese study that
purported to show no chromosomal irregularities following a short test in
which Chinese medical students were fed irradiated food) be submitted to

respected professional journals for peer review by independent scientists. If
such studies wit!l.stand peer review, they should then be published in the open
scientific literature and exposed to public scrutiny — a process not yet
done.

Until those studies claimed as proof of food irradiation's safety are
subjected to, and withstand, the traditional professional test of anonymous
peer review, and until all outstanding environmental, health and regulatory
concerns are satisfactorily addressed, food irradiation remains a questionable
technology.

FOR FURTHER INFORMATION CONTACT:
MORDIE WEINTRAU3

713-783-2146
OR

DR. JUDITH JOHNSRUD
814-237-3900
OR
THE LONDON FOOD COMMISSION
88 OLD STREET
LONDON, ENGLAND ECI1VOAR
TEL: 01-253-9513
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To prohibit the implementation of certain regulations of the Secretary of Health

and Human Services and the Secretary of Agriculture respecting irradiated
foods, to amend the Federal Food, Drug, and Cosmetic Act to prescribe
labels for irradiated food, and for other purposes.

IN THE HOUSE OF REPRESENTATIVES

Febbuabt 4, 1987

Mr. Bosco (for himself, Mr. Rodino, Mr. Rinaldo, Mr. Mbazek, Mr. Roe, Mr.

T0

1
2

Feiohan, Mr. Fauntbot, Mr. Beilenbon, Mr. Kastenmeieb, Mr. An-
nunzio, Mr. Gilman', Mr. Biaggi, Mr. Dellumb, Mr. Owens of New
York, Mr. Howabd, Mr. Panetta, Mr. Jacobs, Mr. Guabini, Mrs.
Boxeb, Mr. Ackebman, Ms. Snojve, Mr. Stabk, Mr. Andsbhson, Mr.
Kobtmayeb, Mr. Weish, Mr. Lipinbki, Mr. Conyebb, Mr. Solarz, M.
Gejdenbon, Mr. Lowby of Washington, Mr. G allo, Ms. Kennelly, Mr.
Schumeb, Miss Schneideb, Mr. Smith of Florida. Mr. Joneb of North
Carolina, Mr. Murphy, Mr. SUNLQUIBT, Mr. Hayea of Dlinois, Mr.
Bok8ki, Mr. Richabdbon, Mr. BUstamante, Mr. Tobreb, Mr. DeFazio,
Mr. Towns, Mr. Gabcia, Mr. JEColtbb, Mr. Gbay of Dlinois, Mr. Boland.
Mr. Hawkins, and Mr. Dabden) introduced the following bhill; which was
referred to the Committee on Energy and Commerce

A B ILL

prohibit the implementation of certain regulations of the
Secretary of Health and Human Services and the Secretary
of Agriculture respecting irradiated foods, to amend the
Federal Food, Drug, and Cosmetic Act to prescribe labels
for irradiated food, and for other purposes.

Be it enacted by the Senate and House of Represenla-
lines of the United States of America in Congress assembled,
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SECTION 1 SHORT TITLE.

This Act may be cited as the “Food Irradiation Safety
and Labeling Requirement Act of 1987".

SEC. 2 REGULATIONS.

(a) Irradiation of Pork.—The Secretary of Agricul-
ture may not implement the requlations relating to the irra-
diation of pork published in 51 Federal Register 1769 and
may not issue any other regulation which would have the
same legal effect as such regulations. The Secretary of
Health and Human Services may not implement the regula-
tions relating to the irradiation of pork published in 50 Feder-
al Register 29658 and may not issue any other regulation
which would have the same legal effect as such regulations.

(b) Irradiation of Other Foods.— The Secretary of
Health and Human Services may not implement the regula-
tions relating to the irradiation of food published in 51 Feder-
al Register 13376. The Secretary may not issue any other
regulation which would have, the same legal effect as such
regulations.

SEC. 3. STUDY.

(@) General Rule.—The Secretary of Health and
Human Services sh®” arrange, in accordance with subsection
(b), for a study of the risk to human health and the environ-
ment presented by the irradiation of food. The study shall
include the following:



3

(1) A review of existing research on the safety
and wholesoineness of consumption of irradiated food
and the conduct of new studies of the consumption and
nutritional value of irradiated! food.

(2) A study of the contamination of food from im-
proper radiation.

(3) A study of therisk to the health of individuals
employed in facilities in which irradiation is conducted
and an evaluation of the exposure to radiation, emer-
gency medical plans for radiation accidents or emer-
gencies, safety requirements in effect in such facilities,
and employee training in safe irradiation procedures.

(4) A study of th6 risk to the health of residents
of the area in which such facilities are located which
may result from the accidental release from such facili-
ties of the source of the food irradiation and an evalua-
tion of the existing technology for cleaning such facili-
ties when there has been an accidental release within
the facility, methods for the evacuation of such areas in
the case of such a release, emergency response sys-
terns, and an identification of persons responsible for
cleaning facilities and personal liability for accidental
releases.

(5) A study of the effect on the environment, on
population centers of over 50,000, and rural areas of

e H: 3% in
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transporting the sources of food irradiation and the

protection of the drivers and the general public from

injury from such transportation and an identification of
the persons responsible for personal liability for acci-
dents in transporting such sources.

() Arrangement— The Secretary shall arrange with
the National Academy of Sciences to conduct the study pre-
scribed by subsection () or, if such an arrangement cannot be
entered into, with another nonprofit private research entity
with appropriate qualifications.

(c) Report.—The Secretary shall report the results of
the study not later than 2 years after the date of the enact-
ment of this Act.

SEC. 4. LABELING REQUIREMENT.

Section 403 of the Federal Food, Drug, and Cosmetic
Act (21 U.S.C. 343) is emended by adding at the end the
following:

“(q)()(A) If it is a food which has been treated with
lonizing or gamma radiation unless the food is labeled or
marked—

“(I) to provide notice that the food has received
jonizing or gamma radiation or if it is composed of in-
gredients which have received such radiation, that the
ingredients of the food have received such radiation,
and

*HI WU
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“(ii) to warn that the food should not be subject to
further radiation.

"(B) The Secretary shall issue regulations respecting
the labeling required by clause (A). Such regulations shall—

"(1) require that the labels appear in a conspicu®
ous place on food retail and wholesale packages,

“(i) In the case of non-packaged foods, require
that the content of the label be placed in a notice dis-
played prominently where such food is held for sale,
and

“(ili) require that the labe! statement appear in
any invoice accompanying the fcod.

“(2) If it is a food which has been treated with ionizing
or gamma radiation and which is offered for sale in a restau-
rant unless it has a mark placed beside it ifl the restaurant's
menu with the explanation, that the mark means that the food
has been treated with ionizing or gamma radiation.

"(3) Any person engaged in the irradiation of food shall
report semiannually to the Secretary—

"(A) a summary of all the foods that the person

irradiated in the period reported on,

"(B) the categories of food irradiated and the total
amount of food :n each such category which was irradi-
ated,

U fit It
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“(C) He persons .for whom the irradiation was ¢
done and the types and amount of food irradiated for
such persons,

“(D) the dosage levels" of irradiation for each cate-
gory of food irradiated and the method of calculating
the dosage levels, and

“(E) assurances that its irradiation procedures are
established by experts qualified in radiation processing
of food.

The Secretary shall make such reports available to the public
and may not destroy any such report.".
SEC. 5 EXPORTS.

Section 801(d)(1) of the Federal Food, Drug, and Cos-
metic Act (21 U.S.C. 381(d)(1)) is amended by striking out
*and” at the end of subparagraph (C), by redesignating sub-
paragraph (D) as subparagraph (E), -ind by inserting after
subparagraph’ (C) the following:

"(D) is a food which has been treated with ioniz-
ing or gamma radiation and is labeled in accordance
with section 403(q)(l) and does not bear or contain any
food additive which is unsafe within the meaning of
section 409, and”.

-HI o< 1l
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SEC. 6. ENFORCEMENT.

Section 301 of the Federal Food, Drug, and Dosinetie
Act (21 U.S.C. 331) is amended by adding at the end the
following:

"(t) The failure to make the report required by section
403(q)(3).\
SEC. 7. EFFECTIVE DATE.

The amendments made by sections 4, 5, and 6 shall
take effect upon the expiration of 180 days after the date of
the enactment of this Act.

HI JH I



UNITED FISHERMEN OF ALASKA

211 4th Street, Suite 106
Juneau, AK 99801

907-586-2820
UNITED FISHERMEN OF ALASKA

Resolution 8Q-2

UHEREAS food irradiation destroys or depletes amino acids*

nucleic acids* and vitamins A* B (thiamine)* B2 * B3 * B4>> B1l2i

K and folic acid; and

WHEREAS foods high in polyunsaturated fatty acids (which are

increasingly being valued for their contribution to health)* when

irradiated* form Jlarge molecules that cannot be degraded by the

can partially obstruct blood vessels and increase blood

pressure > and

UHEREAS food irradiation is known to produce unstable™*

chemically reactive free radicals which are highly toxic and

increase carcinogenesis* mutogenesis and cardiovascular disease

animals and in man* and

UHEREAS reviews of the available literature on irradiated
overwhelmingly indicate adverse effects on animals including

development of testicular tumors* kidney disease* shortened life
spans™* loss of weight™* increased rate of infertility and death of

offspr ing * and

UHEREAS the botulism bacterium* Clostridium botulism* is

perve-sely resistant to gamma radiation (irradiation)* while mast

its natural competitors™ including those that alert us to the

of foods* are destroyed* and

UHEREAS resistant strains of Salmonellae have been developed

repeated irradiation under laboratory conditions! and

UHEREAS acceptable and effective methods of preserving food

(freezing* canning* vacuum packing* etc.) already exist and

irradiation does not eliminate the need for refrigeration>*

packaging and good food hygiene* and

UHEREAS several major markets for Alaska seafood* including

Japan* Great Britain* the Scandinavian countries* Uest Germany™

Zealand and some states* have completely banned the sale of

irradiated food for public consumption or halted further explora-

of idirradiated food due to consumer opposition! and

UHEREAS the price of irradiated food will be 2 to 24 cents
pound higher than nan-irradiated food* and



UJHEREAS the Department of Energy ha*, provided S>A0D;DDD tc
the University of Al aska j Fairbanks) to >e Ilp Alaska determine the
efeasibility ot irradiating -fresh and frozen fishj other seafood

and agricultural products; and

UHEREAS the Department DFf Energy is the primary promoter ot
food irradiation as a means ot inexpensively extracting weapons-

grade plutonium from the reprocessing ot nuclear waste I and

UHEREAS the specific use of radioactive ces iumr <.37 or other
radiocative waste products for food irradiation treatment in

Alaska involves another whole range of concerns; including but
not limited to worker and pub lic safety (permitted radioactive
emissions are 20 times higher than nuclear power plants); trans-
portation of nuclear waste; construction of a radiation Tfacility
in a seismically inactive and tsunami-frpe areal and contamina-
tion of groundwater> the food chain and the environment by the
highly water~50luble cesium-137 (half-life years) ;

NOU THEREFORE BE IT RESOLVED that United Fishermen ot Alaska
strongly opposes the irradiation of seafood in the state of

Alaska; and

BE IT FURTHER RESOLVED that United Fishermen of Alaska
supports Senate Bi Il 355 and House Bi Il 7/88 which prohibit the
sale of 1irradiated food in Alaska.



HOUSE COMMITTEE REPORT

)
Date referred: 2/24/88 FURTHER REFERRALS:

DATE: f1, /I*l ftfr
The Judiciary Committee has considered HB 388

"An Act relating to irradiated ”“ood."

RECOMMENDS: n

[ replace with C S ChigS>*) [ 1 the same title

[ i
[ 1] attached amendment(s) [ I a new title

[ do pass
do not pass
no recommendation
individual recommendations

additional referral to the Committee

ADOPTS: [ ] letter of intent

ATTACHES NEW FISCAL NOTE(s):

[ ] fiscal impact [ same as previous fiscal note
[ ] zero fiscal note published
[ ] zero with analysis [ ] same as previous zero fiscal

note published
SIGNING OTHER RECOMMENDATIONS:




ALASKA STATE LEGISLATURE
HOUSE OF REPRESENTATIVES
RESEARCH AGENCY

0. Box Y, Siaic Capilo!
Juncau, Alaska 99811-3100

Mail Stop 3100
(907) <j5-39
June 13, 1983 ] ,
MEMORANDUM
TO: Representative John Syl
FROM: David Teal, Diremmctfef
RE: Food a: d Drug Administration--Objectivity and Reliability

Relating to Food Irradiation
Research Request 88.202

I received a copy of a letter to you from Dr. Patrick A. Lynch, dated June
2, 1988, regarding memorandum 88.202, Food and Drug Administration--
Obje tivity and Reliability Relating to Food Irradiation. Dr. Lynch states
that ne Tfeels the memorandum 1is slanted, and that an "erroneous conclusion

[iSj] reached in the Jlast paragraph wherein the FDA 1is accused

being an intermediary for the Department of Energy in a coordinated effort
to shift the responsibility for by-products of nuclear weapon production

elsewhere."

i> t portion of the memorandum which Dr. Lynch finds objectionable

dusion reached by Ms. Brawley; it is the report of a criticism made by
"c interest groups. Because the criticism relates directly to

qu-....tion posed and because it 1is consistently made by public

groups, 1its omission would have been inappropriate. I would also point out
that a major portion of the memorandum consists of direct quotations from

the FDA"s official document on the subject.



Representative Sund
June 13, 1988
Page 2

I edited the memo and believe the statement in question was clearly
attributed to its sources. However, 1| apologize for any lack of clarity
and assure you that neither bias nor obfuscation was intended by the

analyst.

I"ve attached more recent memorandum on food 1irradiation. We have
additional information on this process in our Ffiles and would be happy to

forward it to you if you wish.

Attachments:
Letter from Dr. Lynch
House Research Memoranda 88.202 and 88.251

cc: Dr. Patrick A. Lynch



ALASKA STATE LEGISLATURE
HOUSE OF REPRESENTATIVES
RESEARCH AGENCY

P.0. Box Y, StaleCapitol
Juneau, Alaska 99811-3100
Mail Slop 3100

(907) 465-3991
March 8, 1988

MEMORANDUM
TO: Representative -John Sund
ATTN: Peggy Sepulveda
FROM: Patricia Brawley /6"

Legislative Analyst
RE: Food and Drug Administration--Objectivity and Reliability

Relating to Food Irradiation
Research Request 88.202

You asked this agency to provide information about the objectivity and
reliability of the U.S. Food and Drug Administration (FDA) in relation to
the question of food 1irradiation. Although <confict of interest and/or
unreliablity are accusations difficult to substantiate, and ultimate
motivation is perhaps unknowable, it appears that the FDA"s examination of
food irradiation differs from normal testing procedures.

In responding to your request, I contacted public interest groups,
including Public Citizen, the Center for Science 1in the Public Interest,
and the National Coalition to Stop Food Irradiation. I have reviewed
materials published by the FDA, the Library of Congress Congressional
Research Service, the World Health Organization, and the University of
Alaska Institute of Northern Engineering, as well as those published and
disseminated by public interest groups. While public interest groups
unanimously <challenge the reliability and the objectivity of the FDA
findings on food irradiation, | found no explicit accusations of conflict
of interest; however, language 1in the FDA"s ™"lrradiation in the Production,
Processing, and Handling of Food; Final Rule"™ (Federal Register. April 18,
1986) <clearly documents that the perceived mandate was not to test an
hypothesis by a standard scientific model, but rather to "determine that
the additive is safe under the proposed conditions of use"” (p. 13377).



Representative Sund
March 8, 1988
Page 3

The 1986 FDA "Final Rule™ recommendations are unusual in that they were
"promulgated on the agency®"s initiative” (p. 13376), not on the petition of

any member of the food industry, as 1is generally the case. In addition,
the FDA consistently emphasizes findings and theories in support of food
irradiation safety, and minimizes findings which challenge it. In its
analysis of the subject, the FDA was <concerned primarily with the

consumption aspect of food irradiation, not with the safety of the process
itself, nor with the transportation of the radioactive materials required
to irradiate food.

While lack of reliability and objectivity 1is at the heart of the public
outcry against FDA recommendations, a frequent criticism persists that the
Department of Energy is behind FDA support of food irradiation. Food
irradiation, agree public interest groups, 1is a technology looking for an
application. The FDA is seen by many as an intermediary For the Department
of Energy--which would 1like the responsibility for by-products of nuclear
weapon production shifted elsewhere. Widespread wuse of nuclear waste
materials for food irradiation would effectively disperse the product,
eliminating the need for radioactive waste disposal sites, and would, in
theory, create a seemingly altruistic raison d"etre for cesium-137, thus
lifting the burden of responsibility for disposal from proponents of
nuclear arms production.

Attachment
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DEPARTMENT OF HEALTH AMO
HUMAN SERVICES

Food and Drug Administration

21 CFR Part 171
[ Docket N0. UN-00041

Irradiation In tha Production,
Processing, and Handling of food

agency: Food tnd Drug Adminietration.
acnoec Final rule.

summary: The Food and Drug
Administration (FDA) is amending iU
regulations to permit additional uses of
tunlzm% radiation for.the treatment of
food. These regulations: (1) Permit
manufacturers to use irradiation at
doses not to exceed 1 kiloCray (kGy) to
inhibit the growth and maturation of
fresh foods and to disinfect food of
arthropod pests. (2) permit
manufacturers to use irradiation at
doses not to exceed 30 kGy lo disinfe-t
dr% or dehydrated aromatic vegetable
substance” 'such as spices and herbs) of
microorga: sms. (3Lrequne that foods
that are'irr. iiated be labelrd to show
this fact br-'n at the wholesale and at
the retail It -el. and E4)_ require that
unanufactur rs maintain process records
of irradiatii n for a specified period and
nakc such records available for rDA
inspection. These regulations are
promulgated on the agency's initiative
ar.d are necessary to permit the safe use
of ionizing radiation. This document
responds to comments on the February
14.1984. proposed ruie (48 FR 5714).

oatvs; Effective April 18,1988:
objections by May 1B, 1988.

aooaksc Written objections and
request for a hearmﬁ to the Dockets
Management Branc (,HFA-3GS), Food
and Drug Administration. Rm. 4-82, 5800
Fishers Lane. Rockville. MD 20857.

FOR FURTHER INFOITUUMON CONTACT:
Clyde A. Takeguchl. Center for Food
Safety and Applied Nutrition (HFF-330),
Food and Drug Administration. 200 C S
g;lgd. Washington. DC 20204,202-472-
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L Introduction

Under section 400 (b) and (d) of tha
Federal Food. Drug, an- "osmetic Act
Ethe act), ti.e Secretary may approve a
ood additive petition’from an intaraatad
Person or may propose the issuance of a
ood additive regulation upon the
Secretary's own initiative (21 U.S.C. 345
(b) and’(d)). It is lass common for FDA.
acting as the Secretary's delegate, to.
propose and then establish a regulation
itself, than to respond to a sFonspr's
Eetltlon. In the case of food Irradiation.

DA had. before 1981. approved several
food additive petitions for ihe use of
various sources of radiation on certain
foods and food-packaging materials (21
CFR Part 179). Subsequent to these
approvals, an FDA committee evaluated
testing criteria that would be necessary
to support the safety of food irradiation
for various u.re*,

In the Federal Reglstar of March 27,
1981 (48 FR 189922. DA published an
advance notice of proposed rulemaking
that announced the availability of the
Bureau of Foods' (now the Center for
Food,Safetz and Applied Nutrition
Ixrediated Food Committee (BFIFC
Report (Ref. 1), which outlined a course
ofaction for csauring the safety of
irradiated foods, an re(iueste
comments on the overall approach.

fa the Federal Ra%lstar of February T4
1964 (40 FR 5714). FDA published a "
proposed rule that would; (1) Establish
eneral provisions for food irradiation.
?2) permit tha use of food irradiation at
dotes not exceeding 1 kiloGray (kGy)
&100 kilorads; 100 krad)1for inhibiting
ha growth and maturation of fruits and
ve?etables end for insect dlsinfestetinn
offood. (3) allow irradiation to be used
for microbial disinfection of certain
dried spices and dried ve?etable
seasonings at a dote not fo exceed 30
kGy (3 Mrad). (4) eliminate the current
irradiated food labeling requirements for
retsi] labeling, and (5) replace tha
current sectlona (21 CFR 179.22 and
179.24) dealing with_the irradiation of '
food with new | } 179.25 and 179.28 (21
CFR 179-25 and 179.28). The proposal

1Tie Sytlicu Intermatioele @) call far
upn**<n] tre thxjunl at ebtorbed radiiBoo doe* i
s Cray (Joulee/kllogna. ebbrwiaied CT). Aa
older unit cocnmonfy used s ths rad. Ths equivalent
vtlus larads (100 rad » tCy) will beseeto-.d s
paraafbct whee referring o tismoral dl
thsorbsd radiation. Tbs prefixes Ulo (V) sad mega
(MI represant = thousandfold sod s millloafold.
respectively. Thus, killond mtsns s iScmmnd rads
and s meyered Bssns mmillion racs.

A -0

responded to comments on the advance
notice of proposed rulemaking.

Apart from (hat ongoing rulemaking.
FDA has approved a number of food
additiva petitions to provide for the safe
use of gimma radiation at dotes up to 10
kGy (1 Mrad) to contro| Insect
Infestation and microbial contamination
In dried herb*, spices, and vegetahle
reasonings (48 FR 30813. July 5. 1963: 48
FR 48022. October 11.1963: 49 FR 24968.
jv'nt 18.1964: 50 FR 15415, April 18. 1965)
and in dry enzyme preparations (50 FR
2419a June la 1985EF A also issued a
final rule on July 22.1985 $50 FR 29858)
which amended 2L CFR 1 9.22Jb) in
response to e petition to Prow e for the
safe usa of gemma ndiatlon at doses up
to 1 kGy (100 krad) lo control
TrichingHa spiralis in pork.

~ The act requires that a food additive,
mcIudmgi a source of radiation used to
process food, be shown to be safe under
tho proposed condition* of use before
use of the food additive can be
approved That is, the agencr must be
assured with reasonable certainty that
no harm will result from irradiation of
food A sourco of radiationla
SPECIfI0a||¥ defined is a food additive in
section 20 (eg of the act (21 U.S.C.
3215@2). The Senete report on the Food
Additives Amendment of 1958 made
clear that ”[sdqurce_s of radiation
(Including radioactive ieotopes, particle
accelerators and X-ray machines)
Intended fcr use in processmg.fpod are
itduded in the term ‘food additive" as
refined in this legislation." S. RepL 2422.
85th Cong, 2d Set*. 83 (1958).

Section 408 of the ad lists the criteria
which must be considered by the agency
before a food additiva regulation is
Usued. Tha statute doe* not prescribe
what safety tests should be performed
bat leaves that determination to the
discretion of scientists. The definition of
safety, aa drawn from tha legislative
history of tha Food Additives
Amendment of 1958, has been codified
In 21 CFR 17a3(i) as follows:

@ “safe' or "safety’” Mans that than kha
reasouabla certainty In thaminds dl
competent scientists that t_j substance no<
harmful under the Intended condition 0| ties.
ItlaLmpoaeibU In tha present stats of
_dantifle knowledge to establishwith
complete certainty the absolute hanoletanees
of the oea of any eubalanct. Safety may b«
determined by adenttfle procedures or by
general recognition of safety. Indetermining
safety, the following (actors sell be
considered:

(@ The probable consumption of the
subelaaca end of any eubetenca formed thor
on food because of Hsuse.

(@ The cumulative effect of the substance
in the diet taking Into account any
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chemical ly or pharmacological ly related
substance or lubatar.sra in euch diet

@ Safety factors which, IN the opinion of
experts qualified by scientific triinini end
experience to evaluate the eefety of food end
food ingredients, ere gererally recognised ee
appropriate.

In passm% the Food Additives
Amendment of 1958, Congress
recogn_lzed that it i impossible to
establish with comp'j\t certainty the
absolute harmiessnesa ot any chemical
substance. The concept of eéfety used in
the amendment involves reducing
uncertainty about the safety of an
additive to the point where the agency
can reasonably conclude that no harm
will result frtm its proposed use.

This objective can be achieved in e
variety of ways. To determine whether
consumption of a substance la safe, the
a enc.?/ considers the Imount and
identity of the "ibitance ingested in
light of what la already known "egarding
its toxicity. Ordinarily, animel feedmdg
testa are esientiai for assessing toxidty
of mesubstance. Not ail situationj require
the same amount or type of testing,
however, tc determine whether use of
an additive is safe. The degree of effort
expended in reducmg.uncertamt?/ about
the safely of an additive must relate in
some wny to the likelihood that ose of
the additive poses a potential health riak
to the public. Testing that ta unlikely to
provide information that would reduce
uncertainty regarding safety should not
be required. To do otherwise would
waste scarce scientific resources that
could be used for more productive
purpose*.

IL rinmmenti

The agency received over 5,000
comment* on the propottal Many of tha
comments simply stated}opm_lons for or
against permlt,mq food Irradiation or
requiring special labeling but identified
no substantive issues to which the
agency can respond. For example, some
comments expressed concern that food
might become radioactive, but nona
provided factual supJ)ort. Other
comments acknowle .ﬂed that
irradiation of food will not make the
food radioactive. Tha agency bellevea
that the proposal adegnately addressed
the issue of induced radioactivity in
food (see 49 FR at 5710]. Because no
evidence has been submitted to
contradict FDA's finding that tha
Irradiation of food does not cause ihe
food to become radioactive, no further
discussion of this issue is necessvy.

Many of the commen.. "re
concerned about the formation end the
safetkl of radiolytic products, end. the
effect of irradiation on nutrients in food.
A majority of those comments stated

that more studies were needed because
the Iont};-term affects of these radiolytic
products have not been ascertained with
enou?h certainty to ]UStIf?/_the S
conclusion that the use of irradiation Ii
safe. The substantive comments snd
ED|A'5 response lo tach are discusse .
elow.

A. Safety

Before respondm(t; to the substantive
comment! relating fo safety, the a[c]ency
believes It would b« useful tn explain .
again its safety assessment of food
irradiation end its conclusions
concerning tha safety of foods irradiated
in compliance with this regulation. A
summary of FDA's position on safety is
set forth below.

in the proposed rule, the agency
stated "* * * that the safety of focd
irradiation below lkC¥ E)lo krad) has
been established * * * because: (1)
Irradiation will not make the food
radioactive, and thus cannot expose the
consumer to radiation: (ZJ.the chemical
differences between irradiated foods
processed at these doses and
nonirradiatr Lfoods are loo small to
affect the safety of the foods; (3) food
irradiated at doses up to 1 kCy (100
krad] will hav- ihe same nutritional
value aa similar foods that have not
been irradiated: and (4) the balance
between microbial spoilage frganisms
and pathogenic organisms ia not
adverseIL/ affected by radietion doses
below 1 kGy (100 krad)" (49 FR 5718).

The agency has followed the same
general procedures in the development
of regulations for the use of sources of
radiation aa art followed in the
development of regulations for other
food additives. Under the act. 'ne
agency's prim ari/] responsibility s to
determine thet the additiva h " ife under
the progosed conditions of use. Since
the 1960's when the first petition for the
treatment of food with radiation sources
was submitted, the agency has been
confronted with the question of what
test gr,ocedures ore appropriate to
establish reasonable certainty of no
harm for me of radiation sources in the
treatment of food. In the absence of
adequate data on the chemical changes
in food treated with radiation and

information on tha nutritional r  lity of
such food. FDA concluded

petitioners should su>

animal feeding stu." ~rate
the “wholesomeni e irradiated

food. In those install , .ere
petitioners have provided ade(iuate
chemical and nutritional data to the
agency. FDA has not required
Petlt_loners to submit long-term snimal
feeding studies. For example, FDA has
issued regulations authorizing the use of
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x-rsyi fot «... .Jor of food,
microwaves lor best ng food, snd
ultraviolet radietion hr treating food
based on chemical analéses (set 21 CFR
179.21.179JC. and 179.3#, respectively).

In 1979, FDA established its Bureau of
Foods Irradiated Food Commutes
(BFIFC) to review the emstmg agency
?ollcy concerning the Irradiafion of
00ds. BFIFC| main task was lo make
recommendations retarding the
establishment of thoae toxicologic
testing requirements appropriate for
siseising the safety ot irradiated foods.
BFIFCi recommendation focused on
m_akmﬁ the degree ot testing compatible
with the potential riak is indicated by
the level ot anticipated human exposure.
BFIFC recognized thet safety
assessment! of irradiated food ibould
be based on: (1) Projected levels of
human exposure to the food: |2)
estimates of the Identify, amount, and
potential toxicity of new chemical
constituents generated in the food bF (he
irradiation procesr, and (3) st*le-of-the
art sensi.’ e toxicological testa BFIFC
completed ,ts review and submitted its
final report In July 1960 (Ref. 1).

BFIFC recognized that no single
approach provided sufficient dau (0
estimate tha "sarcentage of food
consumption Jut might consist of
Irradiated food. Hence, in Pro;ectmg
human exposure to irradiated food.
BFIFC used estimates of total food
consumption, dietary items proposed for
irradiation, and tha percent of eich
dietary item which may be irradiated.
Using a rough estimate baaed on these
factors, BFIFC suggested that as much
as 40 percent of the total diet couid be
irradiated, but anticipated that actual
human exposure would not exceed 10
percent of tha diet

Further, ths committee considered
those chemical constituents generated
by irradiation, also known as radiolytic
products. BFIFC assumed that some
radiolytic products may be unique to
irradiated foods, and created the term
"unique radiolytic p.-oducts*' (URP's) to
mean substances not known fo be
Bresent in nonirradiated food. However.

FIFC recognized that scientists do not
know the extent to which these
substances, althouPh characterized as
URP's, may actually be presentas
common constituents of the human diet.

_BFIFC reviewed the available
literature dealing with radiation
chemistry, the identification and .
quantification of substances produced in
foods as a result of irradiation, and
found that the amount of radiolytic
products gzenerated Is prlmanl?/
dependent upon the amount of energy
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absorbed by the food. Bescd on data
ihowinghow much chemical chenge la
likely to be caused bV a given amount of
radiation energy, BFIFC concluded that
irradiation of food at 1 kGy (100 krad)
would (T]enerata approximately 30 parta
er million (pﬁm) of radiolytic products.
xperimenti have shown that very few
of these radiolytic producta art unlqua
to irradiated foods: approximately 90
percent of the radiolytic products
identified by BFIFC are known to be
natural components of food (Ref. 1).
BFIFC found the remaining 10 percent of
the radiolytic producta to be chemically
similar to’known natural food
components. Because of this chemical
similarity, those radiolytic products era
likely to’be toxicoiogically similar also.
Because natural components of food are
not well characterized at the parts per
million level some radiolytic producta
assumed by BFIFC to be unique may
actually be natural components of foods.
However, even if 10 percent of the
radiolytic products ere unique, their
cumulative concentration in food
irradiated at 1 kCy (100 krad) would be
only 3 per million, one-tenth the
concentration of 30 parts per million for
aU radiolytic products. Moreover, the
concentration of any single URP will
Probably. be less than 1 part per million
or food’irradiated it LkGy ?100 krad).
Because different portions ot a food
being irradiated will receive different
doses, the average radiation dose
absorbed by the food will necessarily be
less than the maximum permitted dose.
Therefore, the concentration of URP's
generated in food from irradiation
should be even lower than the u Eer
bound estimate calculated by BFIFC.
BFIFC concluded that because of the
extremely low potential concentration of
individual URPs In fooda irradiated at
doses below 1 kGy (100 krad), and
because any URP's are likely tn be
toxicoiogically similar to other food
components, it would be virtually
impossible to detect potential
toxicological Rropertles of these
substances. The current state-of-the-art
toxicity tests are not senaitivo enough to
detect the potential toxIdty of URP'S at
these low levels unless tha URP’s are far
more potent than experience in the
radiation chemistry of foods and In
toxicology would suggest. _
Because the potential concentration of
URP's in irradiated food Is low, BFIFC
concluded that food Irradiated at doses
not exceeding LkCy ‘10 krad) la
wholesome and safe for human
consumption, even where the food that
is irrsdiated may cor'.iitute a
substantial Portlon of the diet
Consequently the committee

recommended that foods irradiated at
dose’ below 1kCy (100 krad) b«
considered safe for human consumption
without tha requirement of toxicological
testing. BFIFC based this .
recommendation on radiation chemistry
and on the anticipated low levela of
human exposure to any URP's generated
In inadiated fooda.
Tha committee further concluded that
a food (a.g, nutmeg) that compriaes only
a small fraction of tha human diet (l.e.,
no more than 0.01 percent of the dlet%
and thatis inadiatad at doses up to 50
kGy (5 Mrad) wculd necessarily
contribute far fever radiolytic Producta
to the daily dlet—apprommatey 20
times less— than a food rep,resentm(is
significant fraction of the diet Be. .10
ercent) Inadiated at 1 kGy (100 rad%.
onsequently. BFIFC recommended that
fooda comprising no more than 0JJ1
percent of the daily diet and inadiated
at SO,kCyJS Mrad) or lesa also b«
considered safe for human consumption
without toxicological testing. BFIFC
based this recommendation on radiation
chemistry and the anticipated low levels
of human exposure to any URP's
generated Inirradiated fooda.
The agency agreed with the scientific
rationale and conclusion reached by
BFIFC that an adequate margin of safety
could be demonafrated for inadiated
foods without the requirement of
toxicological testing and ad., led Its
recommendations concerning the safety
of fooda irradiated at the proposed
dosage levels (March 27,1981; 48 FR
18992).

Subsequently{_, In 1981, FDA's Bureau
of Foods established the Inadiated
Fooda Task Croup to review all
available toxicological data concerning
foods treated by irradiation. The major
objectives of this Task Group wen to
compile and summarize tha toxicology
data pertaining to irradiated foods,
identify an;f/,co.nslltcndea with respect
to adverse tindings, look for patterns or
trends in response between studies, and
to summarize the experimental results at
the end of the review (Refs. 2 and 3).
The data review proceeded in three
phases. In phsse L all relevant
to:dcology studies were identified from
FDA files aod from the open literature.
In Phase E 441 of these studies were
obtained In hard copy and summarized.
These summaries categorized studies as:
gl) “Accepted.” If on initial examination
he study agpeared to be reasonably
complete; (2) "accepted with
reservation” if the testing, on initial
lummary review, appeared acceptable
but had some lerious deficiencies
mterfermg with Interpretation of the
data; or [3] “rejected." if there were
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Inadequacies of thi sxpsrimenUl design
or data collection, or | dletarr problems
existed In the study that would Rﬂrevent
a valid evaluation.’In phase IE
studies that aithar raised questions
concerning tha possibility ot sdvtrea
affects or that appeared to sup%)ort a
conclusion that the Irradiated food
studied is safe were examined In dsLsll
and reported (Ret4).

Based on its examination of ill the
data, the Taak Group concluded that
studies with Irradiated foods do not
show adverse toxicological effects.
However, the Taak Group further
concluded that traditional toxmologlcal
testing of food Irradiated et doses Delow
1 kGy (100 krad) cannot be expected to
provide meaningful answers to toxicity
questions regarding such Irradiated
foods. The Taak Group bated this
conclusion on several major reasons: (1)
Nutritional Imbalances created in tha
test animal fed high levela of Irradiated
ornonimdlattd foods would tend to
mask any potential toxicological
manifestations: (2) the low .
concentration of any potentially toxic
radiolytic producta In the Irradiated
foods would prevent significant
exaggeration of tha amount of radiolytic
?ro' ucts in a test diet and (3) such
toxicological testing is currently too
insensitive to motaun toxldty because
the concentrations of URP's potentially
present In tha irradiated foods tested are
simply too low. Bajed on its review of
all studies, including those which tested
food irradiated at dosea more than an
order of mag}mtude higher than 1 kGy
Eloo krad), the Taak Groug agreed with

FIFCs conclusion that than waa an
adaguata margin of safety for foods
Irradiated below 1 kGy (100 lend).
Hence, the Taak Group also agreed thet
toxmofogVeats 00 fooda irradiated at 1
kGy (100 krad) or below are not needed
to supPort a conclusion that such foods
are safe. o .

Based on tho findings, rationale, and
conclusions of BFIFC and the Task
Group, FDA concludes that food
irradiated at dcses not exceeding 1 kCy
(100 kradz_la saiu for human
consumption. Tha agency further
concludes that use of this level of
irradjation should b* exempt from_
requirements for tOX|c0Iog1|caI testin
because such testing would not be able
to meaeura any toxicological properties
of radiolytic products present In
Irradiated foods. Is addition, tha agency
concludes that Irradiation of dry of
dehydrated aromitic vegetable
substances is safs for human
consumﬁtlon at higher doses. The
a?ency as determined that Irradiation
af dosea no higher than X kCy (3 Mrad)
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*iU b<idequa'e to accomplish Iha
intended microbial disinfection of dry or
dehydrated vegetable aubattncti. Tha
age,ncx{ emphasizes that although
toxicological data ma)(1 sometimes be
helpful In evaluating ha cafety of
irradiated fooda, aueh data ar« not
smentn‘lcaIIY oeceaaary for determinin
tha ea/aty of radiation for the tuvi an
doaea ancompaaaed b” thia regulation.

In addition to atudiea available in the

ubliahed literature, Iha U.S.

epartment ofAﬂrlcuIture (USDA) baa
mada available th ough the National
Technical Information Service (49 FR
40023; October 17,1964) final reporta of
certain contracted animal tOXICOlOEIOa|
atudiea of radiation-sterilized chicken
end reporta on chemical change* in food
cauaed by irradiation. Tha agency baa
reviewed atudiea involving mice and
doga fed radlition-iterillzed chicken
meat and concludes that these atudiea
do not short any treatment-related
effect* (Refa. 5 and 0). These studies are
discussed In further detail in the .
responses to those comments which
reference the USDA atudiea.

1. Radiolytic Producta

1. Many commenti expreoed the
opinion thet’the radiolytic products
Produced during irradiation would made
he food harmful. Some comment* stated
that the radlolﬁ/tlc.product* are free
radicals and that ingestion of these free
radicals would be harmful, Other
comments stated that the free radicals
m%y later form toxic substances.

he agency disagrees that free
radicals or toxic subatancss will be
Produced in food at unsafe level* under
he conditions Prescrlbed by thia rule.
The Lrsue is not whether free radicals,
hypothetically, can later form toxic_
substances, but whether the formation
ofa toxic substance is sufflmently
probable to raise questions about the
safety of the irradiated food. Although
the generation and subsequent reacfion
of free radicals comprise the major route
by which radiolytic Products are formed,
such reactions are alec common during
conventional food processmg_and
storage operations, Aa was discussed
above, substances that are chemically
similar to radiolytic producta are often
formed or are present in fooda that are
not irradiated.

The important Issue the agency must
consider with regard to radiolytic
products 1* tha probability that a toxic
radiolytic end product may be formed
and whether such a product would be
present in sufficient amounts to make
the food unsafe. The agency has no
evidence to cause It tochtnge Its
Bosmon that the chemical differences

etween foods irradiated at ths doses

sllowsd by this rtgulstion sod
nonirrsdiated foods art too small to
cause concern about ths safety of the
irradiated foods.

2. Soma comments expressed ths
opinion that Inadiated foods are unsafe
because ingestion of Inadiated foods
may result directly in toxic free radical
and peroxide formation within the body.
~ The agency disagrees. AIthpugih
insdiation produces free radicals as
reactive Intermediates in the food itself,
the high water content of all fresh food,
provides a medium for their rapid
degradation after irradiation. Thua, they
a:7 not likely to persiat or be present af
allin food by the time that food niches
the consumer. However, irradiated dry
spices and seasoning* are examples of
foods in which free radicals are known
to persist for long periods of time.
Nonetheless, the manner in which these
foods an used— as mtt;redlents In other
foods thet contain wster—provide* a
means for rapid dissipation of the free
radicals, thereby precluding their
ingestion. ,

hile peroxides are sometimes

formed In Irradiated foods, they are also
formed in foods that are not irradiated.
The agency haa no evidence to suggest
that irradiated foods would be
metabolized differently from
nonimdiated foods and thus form
unique or toxic free radicals or
Peromdes within the body. Therefore,
he agency believe* that concerns about
the safety of Inadiated foods aa
expressed in these comments are
unfounded. .

3.0ne comment stated that,*{aény_
preservedon of foodstuffs by irradiation
atany dote may be unwise," and that
?aseous,ox?/gen from air gives rise to
ree radicals; peroxides, and
hydroperoxides. Tha comment also
sfated that Increased concentration of
hydrogen peroxide ordinarily results
from [rradiation. The commeént notad
that * (Qh* addition of hydrogen,
Berom e tofood as a preservative has
een prohibited in a number of
countries, notably Japan, as a
contrlbutorto,caronogleaesla." N

The formation of délectable quantities
of hydrogen peroxdda, organic =
peroxides, and hydroperoxides durm?
Irradiation of foods in tha presence o
oxygen is weQ documented, and food
processors normally try to minimize
contact of their products with air during
processing and packaging. Peroxides
result from free radical chemistry, sa
discussed earlier, between ox!gen and
the primary radiolytic products from the
carbohydrates, fata and oils, and water
present in food. The potential biological
consegue_nce* of the thermal
degradation of the intermediate
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peroxides and their reaction* with the A
multitude of food component* have hee™”
idUrtsitd by a number of researchers
(Refs. 7.6. end 9). .

FDA considered the potential =
cartinojenidty of hydrogen peroxide in
its final rule permitting the us* of
hydrogen peroxide as an indirect food
additive for sterlllzm(?fpol?/ethylene food
contact surfaces used for food packaging
L4f| FR 2341; January 9,1981). The agency

ad specifically addressed a Japanese
report of a bfo’imy ofhydrogen
peroxide pert: nned with C57B mice in
which the authors had indicated that he
chemical may have caused duodenal
cancer. Upon review and after
consultation with the author* of the
study, the agency stated that the
evidenca was insufficient to conclude
that hydro%el? peroxide is a carcinogen
(40 FR'2341; January 9.1061).

In that document the agency eiso
considered the iseue of human exposure
to hydrogen peroxide in food and
conCluded that milk packaged in
materiali sterilized by hydrogen
peroxide would contain hydrogen
peroxide at a level no greater than 100
parti per billion at the time of
ﬁackagmg. Maoreover, after 24 houn. the

ydrogen peroxide concentration would A
fall to"about 1 part per billion. i.e, moreA h
thrn 99.9 percent of the hydrogen
Pergmde will no longer be present in the
ood.

Similar considerations leads tha
agency to conclude thatany hydrogen
Pemmda produced during irradiation of
ruits and vegetables or meata In
compliance with thia final rule would be
rapidly degraded to negligible levels by
natural enzymes and natural
antioxidants in the food. Furthermore,
any residual hydrogen peroxide, if
present, would be considerably less
than that encountered ordinarily in
fooda and anvironrwintal source*.

Organic hydropw oxidea, formed by
reaction of radicals reaulting from
reaction of oxygen with primary
ndiolyala products, are both thermally
and chemically unstable and decompase
to various aldehydes, ketones, alcohals,
and hydrocarbons which constitute the
primary radiolytic end ?roducts also
Identified aa components of both
unprocessed and conve,ntmnallg
processed food*. The yields of these
lubalance* formed under the condition*
of this regulation are sufficiently low as
to raisa no concerns regarding Safety.

Finally, mlcrobl,olog?lcal studies that
have reported toxic effects of irradiated
aqueous sugar solutions In which
peroxides anddp_eroxo radicals are
generated are discussed In paragraphs

1 and 22 of this preamble. The agency
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has concluded that these studies an
inappropnete models for assessing ths
safetg/ of irradiated food*.

4, Some comment* fitted that no
radiolytic product* are unique *nd noted
that the US. Amy Natick Laborelory
found no unique products In Inadiated
meat*. These comment* indicated that
the term "unique™ it misleading and
should not be used.

The BFIFC report used th™erm
unique radiolytic products (URP’SR to
describe substances produced in food
during irradiation which have not been
shown to be present in nonirradiated
food. The BFIfC report recogniud.
however, that substances characterized
as URP's may be nonnal minor
constituents in the | -man diet that have
simply not been del ted through
routine analysis of nonirradiatud food.

As stated In the proposal, the agency
agrees that some radIcl/tic products
a isumed to be unique may well be
m turai or common components
undetected in nonirradiated food.
However, itis impossible to
demonstrate with absolute certainty that
that will always be the case for all
radiolytic products. Therefore, the
agency cannot be certain that all
radiolytic products ire normal
components of the human diet. To be
prudent, the agency has assumed, for
purposes of safety ‘assessment, that
some minor rad|o|¥tlc products present
may not be normal components of the
human diet. and. thus, may be unique to
tiie process. Based upon such
conservative assumptions, the a([]enc_y
concludes that the amount of potential
URP's would be so low as not to pose a
safetg problem.

5. 0ne comment asked, "what
happens to pesticide residues on
?ro uce when they undergo irradiation
reatment? What are the health risks to
humans?" o

A pesticide chemical like any other
chemical component of food, will
possess a certain level of sensitivity to
lonizing radiation. The degree of
sensitivity of a pesticide memical to the
primary ionizing energy and to chemical
reaction with primary radiolytic
Products from other Constituents of a
0od matrix will depend on the
molecular structure of the pestldde. As
\;j the case with other chemical
components of a food, ths total k{leld of
radiolytic products from irradiation of
any given Pestlmde will be a function of
the amount of pesticide present, as well
as_its sensitivity to radiation.

The BFIFC estimated that the sum of
all radiolytic products produced by
irradiation at 1 kGy (100 krade_would be
no more than 30 parts per million In
food. This means the cumulative

concentration of ill radiolytic producta
from a pesticide residue would
comepond to ¢ concentration of lass
than 30.000 timee smaller then the
concentration of the pestidde residua
Itself. Because such low Isvel* of
pealldda residues an eercted in food,
the agencr believes that the total
amount of radiolytic products from a
pestldde chemical that may be
consumed from foods Irradiated In
compliance with this regulation aldoees
below 1 kGy (100 krad) will be virtually
nil Therefore, the agene* condudee that
the potential toxldty of each radiolytic
proguct from a pestidd* chemical
residue on foods that are irradiated
would be negligible and that euch
pestidd* residues do not pose a hazard
to health.

2. Spices

ft. One comment stated that foods
such as spices comprise more than 0.01
percent of the d uly diet and that the
Bro 0sed rule wee Inconsistent with
BFIFC* recommendation that
irradiation offoods constituting less that
0.01 percent of the diet be considered
safe up to 50 kGy (ftMrad). =

The agency agrees thet spices, in
total, may constitute more than 0.01
percent of the dallg/ diet The agency has
estimated a probable Intake of drie
spices and culinary herbs of up to 3
grama Per person per day. For |ha
general population, thia constitutes 0.1
percent of the told diet of 3 kilograms.

The comment was apparently
confused by termmologny In the BFIFC
report recommendlng at a "food class"
which contributes 0.01 percent or less to
the dally diet be considered safe for
irradiation at doses up to SOkGy (ft
Mrad). The OJOI percent In tha
recommendation was intended to refer
to tha dietary contribution of an
intllvtdn.il spice (e.dg, nutmeg or
turmeric) as * "food dais,” not all
spices aa a "food class.” Because
radiolytic produc_ts from different spices
are likely to be different, there Isno
reason to add the amount ot radiolytic
products horn one spice, such ea
nutmeg, to another spice, such as
turmeric, when evaluating safety. Tha
Intent of BFIFCs recommendation was
not to set a predie dietary percentage
limit of 0.01 percent but rather to
acknowledge that the amounts of
rad|0I¥,t|c products thatwould
potentially be consumed from irradiated
dried spices and seasonings art co small
that such irradiated foods can b«
considered safe as ordinarily used.
Neither the proposal nor the final
regulation Eermlttm the Irradiation of
apices at 30 kGy (3 Mrad) is Inconsistent
with BFIFC* recommendation.
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7. Some commsnt* on ths propossd
rule expressed concern that large
amounts of tnsdlslsd spices and
seasonings used by cerisin ethnic
groupe in their food would exceed safe
consumption levels. The comments
Browded no Information on which to

ass such s concern. .

The agency recognizas that dietary
patterns differ between groups of peopla
and that certain groups consume more
spices ‘and seasonings than do other
groups. Nevertheless, the agency has co
reason to believe that a.nY ethnic group
will consume any irradiated spice or
seasoning In amounts that would raise
any safety concern, even considering
dietary variations among ethnic groups.
A single spice or seasoning would still
be a minor ingredient In the diet
Maoreover, as discussed In the previous
response, tha radiolytic products horn
on* splc* are different from those of
another spice; therefore, their effects, if
any. will not be cumulative.

S. The agency invited comments on
the list of spices that Is considered
appropriate for IrradlatioL’- Comments
recommended including thi.se
substances listed in 1182.11‘SF|ce*land
other natural seasomnﬁs andflavorings
(21 CFR 142.10%, as well as other spices,
seeds, and herbs commonly used as
minor flavoring Ingredients, and
Including teas and other vegetable
seasonings. Some comments also stated
that a specific list of spices was
unnecessary and a phrase such as
"herbs, seeds, and spices" should
replace the Individual listing of spices.
One comment staled that to prohibit
treating e spice mix because one minor
ingredient Is not on the list is not Ioglcal
and su%gested an alternative appro*to
of granting overall approval to
seasoning and flavoring substances
currently considered generally
reco?nlzed as safe because their safety
would not be significant!; changed by
Iradiation.  °

Tha agency disagrees that natural
flavors should necessarily be included
in the list and Is not permitting the us*
of irradiation for natural flavors at this
time. Natural flavors are components of
food In%redle_nts that have undergone
some p V.«S.”ag- Such flavors may be in
aolld or liquid form. Tha agency's
conclusion that minor ingredients such
ss dried spices and seasonings may bhe
irradiated safely wts based on tha fact
that tha amount of chemical change In
the solid, dry state of a food Is less than
would occur when substantial portions
ofliquid are present and that dry
ingredients would not support the
growth of microorganisms that might
survivs Irradiation. The agency has no
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information from which to eondude that
flavors IS liquid form can be irradiated
safely. Also, the a%ency has no
informs bon indiesling thsi processed
flavors require treatment for
disinfection. Anyone Interested in
Bcnum*lthls matter further may do so
y submitting sn appropriate food
additive petition. -
The agency agrees that a specific list
of spicas and seasoning agents is
unnecessary. Collective terms are i’ d
to describe d,lfferentgroups of th"
minor ingredients and such terr  isy
be more appropriate thana dr . .od
listing. Although herbs may be u,ed lor
both cullna,r)g and medidnal purposes, a
food additiv? reg?ulat_lon applies only to
the irradiation cf culinary herbs. ~
Therefore, the agency is now modifying
the rcgulatr'an to permit irradiation of
dr%or dehyi rated aromatic vegetable
substances: culinary herbs, seeds,
spices, teas, and vegetable seasonings.
9.Some comments apparently
assumed that the proposed regulation
would not permit irradiation of spice
blends and requested modification of
the regulation to permit such irradiation.
The issue Is twofold: (1) Whether
blends can be irradiated, and (2)
whether the regulation authorizes (he
irradiation of enoogh ingredients to
make the irradiation of commerdal
blends practical. The regulation does not
reclude the Irradiation of spice blends.
he agency recognizes that the limited
number of apices listed In the proposed
rule would have prohibited blends
containing other ingredients. As
explained above, the agency agrees that
the description of the substances that
may be irradiated aa dry or dehydrated
aromatic vegetable substances should
be more comprehensive than that listed
in the ﬁroposed rule. In addition, salt
and otherad)uvanli or aiinor
ingredients (such as anticakmg end free
flow agents) may be used In a bWnd of
seasoning substances. Under such
limited conditions of use. (ha irradiation
of these minor dry ingredients would
pose no concern. Theeefiere, th* agency
is describing In this final rale tha Spicas
and ,se,asonm%s in geoeraJ terms arid la
explicitly authorizfan tbs ass of blends
of aromatic vegetable substances, m
well sa salt and other dry foods
ordinarily used as minor ingredients in
such blends.

3. Other Minor Foods

10. One comment stated that color
additives are important Ingredient* In
ihe manufacture of processed foods, aa
well aa drug; and cosmetics, and era
used in minute amounts in the diet. This
comment further stated that turmeric
and paprika ire color additives that are
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also included in the list of spices and
vegetable seasonings that can be
inadiated and suggested that th* final
r_e(,zulatlon he ex_?,anded to include other
listed color additives. ,

The agency does not agree that this
regulation should include color
additives. In preparing its proposed rule,
the agency had not corsidsred the
ramifications of approving the
irradiation of color additives. Such
consideration would include whether
specifications established for acolor
additive based on currant manufacturing
processes would still be adequate for
the color additive after irradiation and
what doses would be needed Is
accomplish the intended effects. Persons
able to document the safe use of a
source or radiation to irradiate color
additives may submit a petition to the
agency. The agency agrees that turmeric
and,Paprlka are both spices and color
additives. However, their major use is
aa seasoning agents, and ths agency
sees no reason to preclude irradiation of
these aromatic vegetahle substances
when, they are also used as color
additives'(RaL 10).

11. One comment stated that the rule
should allow for the irradiation of dry
enzyme prepare tions for microbial
disinfection at a dosage op to 30 kCy
(39 Mradz because they are minor food
Ingredients. , _

he agency had not considered this

specific us* of irradiation in developing
the proposed rule. However, the agency
received a petition to treat dry enzyme
%lreparatlons at dose* up to 10 kGy (L

radf, and in Iha Federal Register of
June 10, IDAS (SO FR 24190). the agency
amended 1179-22 to permit this use. In
this document, the agency is deleting
f 179-22 and is incorporating that
authorization for Irradiation af dry
enzyme preparations in new 1179.26(h).
Persons able to document the safe use of
a source of rsdlsdoe art dosage levels
higher than 10 kGy (1 M rad% as
authorized Innew 117928(b) to control
microbial contamination in rYIe.nzyme
Preparthoc* may submit a petition“to
h*agency.

4. Destruction of Nutrients

12. Several comments stated that
destruction of nutrients should be a
concern in this rulemaking. Tha
comments stated that many vitamins are
light or heat sensitive, and that
irradiation will destroy them. One
comment staled thet riutritional
Broblems easy develop for consumers

ecause of nutrient low whaa an entire
clast of fooda is Irradiated.

The proposal discussed this issue and
explained that the available literature
indicated that there are nn nutritional
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differences between anirradlaltd food
and food Irradiated at levela below |
kGy (100 krad). Tha minor ingredients
allowtd to be irradiated st higher doses
are not sourest of nutrients. Therefore,
the agency believes it IS appropriate to
conclude that destruction of nutrients is
not an issue in this rulemaking. There
have beeu no additional data submitted
to change this conclusion.

S. Selective Destruction of
Microorganisms

~ IX_One comment indicated that
irradiation could contribute to increased
aflatoxin contamination of foods. Tha
comment ritad a series of studies
published in 1978 and 1979 by
researchers from the National Institute
of Nutrition of th* Indian Council of
Medical Rwarch which reported that
wheat irradiated si dose levels up to 250
kilorads showed a dose-dependent
susceptibility to aflatoxin production
(Refs. 11 cad 12). S

The agency disagree* that irradiation
would contribute to increased aflatoxin
contamination of foods. The studies
referenced do aat replicate actual food-
handling practices. In the studies, the
wheat was Irradiated, autoclavtd. and
then innoculated with an aflatoxin-
producing or%anlsm. The q?ency hat no
evidence thatwould lead it to conclude
that food irradiated and stored under
normal handling practices would show
increased aflatoxin production. FDA
does not beligve that the results died
justify a modification of this rule.
~14.Several comments stated that
irradiation Intended to eliminate one
food hazard may affect the microbial
spoilage patterns of food, thereby
creating a new hazard. These comments
expressed concern that C botulinum
spores would survive irradiation and
would produce botulinum toxin without
typrlcal signs ol food spmlaae. _

h* a(l;ency agrees that this is a
legitimate concern in soma situation*,
but It does not srply to tmdiadoo of
dry foods or fo >sirradiated below 1
kCy (100 krad). Irradiation of food
below 1 kGy (100 trad) will destroy few
rpoilege bacteria and thus will not
change normal spoilage patterns.
Furthermore, irradiation of minor
Ingredients at high doses, as allowed in
this rule, would pcee no problems
because these minor ingredients are dry
and dry foods do not provide mgrowth
medium for C botulinum iporea.

15, Some comments staled that food
irradiation may create or produce
Botentllally harmful radiatioo-rwistsnt
acteria, new bactcrir. or viral mutants,
One comment raised the possibility that
mutated deoxyribonucleic add (DNA)
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fragment! might be incorporated by
becteria, viruici. or cell* of the human
digestive tract* to ereata olhar harmful
mutants. ,

~ Mutants produced during the
irradiation of food ara essentially tha
same as those that occur naturally. The
only real difference is in th* rate at
which mutations occur. Radiation may
increase the frequency of mutations and
thereby increase the.rate of evolution in
bacteria cr viruses that would occivr
otherwise 'hrcugh natural evolutionary
processes. However, there is no reason
to expect that the resulting mutants
would be different or more virulent than
those created In nature (Rrf. 13).

Because hecteria are highly evolved
organisms, well adapted to their
environment th* vast majority of
mutations would tend to be detrimental
for the organisms. Mutant qr(l;amsms
that are more radiation resistant than
their parents may survive and be
Present in an environment exposed to
requent sublethal dotes of radiation.
Such radiation-resistant bacteria,
however, would be a problem only if
irradiation were essential to produce a
safa food. This is oot the case and not
permlttm% the use of food irradiation
would not prevent such a problem from
xxuning.

Furthérmore, the agency does not
be'i.sve that such radiation-resistant
bfiC'eria or viruses, if they were
produced, would be more resistant to
other antibacterial agents. Although it is
possib'r that specific conditions and
indiscriminate Irradiation might produce
mutants, the a?enc?; concludes that tha
possibility that such mutants would be
more virulent or more harmful is remote
(Ref. 13).

There are only a few reports of
?enetlc exchange between bacteria ia
he mammalian gut (Ref. 14). A few
theories state that host cells may
mcorPorate prokaryotic DNA. but it ia
not clear whether such 8enet|c
information is expressed. The agency
sees no reason to prevent irradiation of
food because of such speculation*.

8. Toxicological Studies

16.  Many comments claimed that It Is
FDA's first responsibility to ensure ths
absolute safetﬁlofall food produced ind
consumed in this country, not simply to
make the process of production easier
and/orcheaperfor,?roducers., o

FDA agrees that its responsibility is to
ensure that a food additive be
demonstrated to be safe under the
groposed conditions of use (21 U.S.C.

48(h)). but the agency does not believe
that it was the intent of Congress, when
formulating the ad that FDA ensure the
consumer of absolute safety of all fooda.

Congress recognized that It would not
be Po_ssmle to determine with absolute
certainty that no harm shall result from
tha Intended use of a food additivs. Th*
Senate report stated: “Safety requires
ﬁroof of a reasonable certainty that no
arm will result from th* proposed use
of an additive, It does not— and
cannot—require proof beyond eny
possible doubt that no harm wi" -esult
under ang conceivable circumstances.”
S. RepL 2422. &5Ih Cong.. 2d Sen. 6
(195?. As stated earlier, this is ths
standard of safety applied > +FDA in Its
rulemaking for food additlveo.

_On _the other hand, the legislative
hIStQI}/ makes dear that Con(]qress did
not intend FDA to make regulatory
decisions on the use of an additivs
bated on an arbitrary opinion as to
whether 'be additive should be used.
Thus, the agency, in approving the us*
of e food additive, consider* whether
the food additive Is safe and effective
and not whether such approval will be
benefidal to the producer of the
ad%mve.
proposed regulation was illegal because
It was not based on animal testing.
While recognlzmé; that neither the Food
Additives Amendment of 1958 nor its
legislative history specifies the exact
types of testa that muat be conducted to
establish safe conditions of use ofan
additive, the comment claimed that a
recurrent theme in much of the .
legislative history It the need for testing
in"animals to establish the safety of a
particular additive.

The agency agrees that much of the
testimony béfore enactment of ths Food
Additives Amendment of 1958 discussed
animal testlng of additives. This could
be expected because most of the
testimony about testmg concerned direct
food ingredients of unknown toxldty.
Congress did not discuss how
irradiation of food should be tested for
safety. Furthermore, there Is no
Indication In ths legislative history that
Con%ress exlpected. every additive
whether an Ingredient a source of
[rradiation, or'an inddental additive, to
be tested the run* way; nor does the act
require such testing. Such a requirement
would result in an unnecessary.
ex.?endlltur,e of resource*. Consistent
with this view, FDA has never required
the sama testing regimen for all types of
additives. ,

FDA believes that the testing
requirement envisioned by Congress
was that there be sufficient testlng? to
support the conclusion thet there Is a
reasonable certainty ofno barm from
ths expected ass of'the additive. Ths
agency behaves that any test that would
not contribute to this conclusion should

One comment asserted that FDA's
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not be required. Th* agency has not
required animal testiAg in the past undsr
those situations where, by chemical or
othsr tasting and sound reasoning, it
could conduda that the us* of an
additive was isfa without animal
testing. Therefore. FDA conclude* that
available animal test data ara not
necessary for determining the safety of
those uses of radiation encompassed by
this document Animal testing is too
insensitive to show an affect from
irradiation of food.at tha doses allowed
and. thus, would not contribute .
additional information to the evaluation
of tha safetY of such uses. .

Nevertheless, the agency reviewed all
available animal studies to determine
their adequacy and to evaluate the
toxicological evidence. FDA's
tvaluation of these studies comfirms the
agency's earlier condusions that surh
data would not contribute further
assurances of safety of foods irradiated
in compliance with this rule.
~18. One comment stated that food
irradiation should be presumed
dangerous until adequate sdentific
Information is available for responsible
detisionmsking end that FDA should
make no dedsion until more information
on hazards versus benefits of food
irradiation Is available.

For reasons discussed earlier in this
section, the agency bar determined that
adequate information on radiation
chemistry of fooda Is available to
condude that foods Irradiated in
com?hance with this requlation.are safe,
and that ths Intended effects are
achieved, thus complying with section
400 of the set

19. One comment was concerned
about the reliability of studies where
animals were fsd an abnormal diet and
stated that results from these studies,
positive or negative, may be misleading.

The agency agrees that standard
toxwolo,g}/ tests where large percentages
of the diet are composed of a single
Tood, either Irradiated or otherwise, may

ive results that could be r_msleadm?.

hs major difficulty in toxicologica
testing of Irradiated foods has been to
design tests thit would provide useful
and meaningful information regardmg
safety. It would be difficult to design-a
test that would exaggerate greatly the
level of radiolytic products that will be
Ingested from Irradiated food because,
to-accomplish this, the amount of
irradiated food— *ht test substance that
will be Ingested— may also need to be
Increased. This Increase In dietary
Intaka may not be tolerated and ma¥
thereby become tn added stress to the
snimal A substantial change in diet
may also crests nutritional imbalances
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among either macro* ot microot.IrieoU
of the dijet..

FDA believe*. how rttr, that useful
Information hea bean learned from thee*
feeding atudiea where there bee been
tome éxaggeration of doe* relative to
that prescribed by this regulation. This
information toget er with knowledgle of
the chemical changes that occur at'low
doses of irradiation U sufficientto
establish the s.afet?]/.o(food inadiated in
accordance with this regulation,

29 One comment su?gested th*t FDA
should require animal feeding studies in
which the animaU are feed food
irradiated at exaggerated doses to
obtain an adequate safety factor.

FDA acknowledges that food ,
additives have typically been tested in
animals at levela that greatlY exaggerate
the proposed levels of use of the
additive to establish an adequate
marﬂm of safetg..Th_ls traditional
method of establishing a margin of
safety ii inappropriate when the
additive ia a source of radiation. FDA
has examined many early studies in
which food fed to animals was
inadiated at exaggerated doses to
determine the effect of ingesting
increasing amounts of ra IOlY“C
?roducts. The sgency noted that
reatment of food with increesing doses
of radiation can destroy essential
components l(e.g.. nutrients) of the food
or make the food unpalatahle. These
factors can confound experimental
results.

Because these effects on food do not
occur at the lower doses, exposure of
the fooda to exaggerated radiation doses
would not in these instances represent a
valid test for determining the safety of
fooda irradiated at the levels of usé
prescribed bv this regulation. Ths
agency has, therefore, concluded that
exposm?. food to ever increasing doeea
of radiafion as a means of mcnaala? the
amount of radiolytic products ingested
IS gfnerally not appropriate.

ringing from 0X4 to 2 Mrad (Ref. J«l
en (33J Increased revartants to S,
typhimurium after Incubation with
rradiated solutions of sucrose ind
irradiated solutions of glncoe* tnd
riboe* (Refs. 7 and 17).9((Tbs agency
points out that its use of the tarm
'sugar” id this response Is generic.
Where apJ)roprlate, specific sugars art
mentioned by name.)

The biologically active compounds
formed during Irradiation of iugar
solutions in the presence ofoxygxen are
predominantly dicarbonyl sugar*
produced by reaction of peroxy radicals
with sugar molecule*. These dicarbonyl
sugars can then b« converted to alpha.
ieJj-ansaturated carbonyl sugars which
art aI,to(Frese.at in nonin‘idlsted foods.
The yield of biologically active carbonyl
sugars will be leu in irradiated compléx
food matrices than In Irradiated simple
su([]ar solutions because of reactions
with substances such as metal lons and
cavHen present%n foods (Ref- 9).

The authors of the stfdty éJSIn bean
root tips (Ref. 15) post%a ed that the
Increased amount of abnormal anaphase
wee due to a drop In the pH of the
Inadiated sucrose solution. Ina
subsequent experiment reported In tha
same paper, the a(ﬁ)hon concluded that
the low pH cause ny Inadiatioo of tne
sucrose solution elari* was the cause of
the mutagenic effects.

In feeding studies where sugars art
present to a typically complex food
matrix there fo'no increase to
mutagenidty liter irradiation For
example, direct Irradiation of mango
pulp to 20 kGy (2 M rad) produced no
mutagenic affect (Raf. 7\ This study
demonstrated that when a food
containing sugars to irradiated. th* food
does not produce tha seme toxic effects
thet occur when these sugars era
iradiated is simple solution. Than Is
tmpls evidence (Refs, 7, 1S, and 19) that
the types and quantities ofradiolytic
products from irradiation of sugar

A'number of comments objected tosolutions ara not only dose dependent

approval of irradiation of any fruit or
vegetable because of reports'thet
irradiated sucrose solution caused toxic
effects. The comments suggested that
sucrose solutions would serve u giood
models for evaluating ths safety o
irradiated fruits and ve?etables and that
the reported toxic effects were reason to
disapprove this use of irradiation.

The agencz agrees that Irradiated
solutions of fusan have been shown to
cause biological effects in vitro. Certain
studies have shown: (1) Abnormal
anaphase formation in'bean root tips
treated with sucrose solutions irradiated
at 2Mrads (Ref. 15), (2) decreased
growib in carrot tissue cultures grown in
sucrose solution inadiated st doses

butare also dependant an epedfic
conditions such as oxygen concentration
and metal ions Present la foods but not
present to simple sugar rotations. Other
studies on irradiated foods such as
strawberries, dates, and man?oea,
likewise show no evidence of toxic
ifleets (Refs. 20 through 28V The other
studies that the agency reviewed
regarding tha toxidty of Irra Hated
sucrose were of such poor quality that
the agency does not believe that'the
data can Dbe evaluated to a meaningful

way.
the aggnc therefore conFlu_ces that
Irradjated a ueoijs sugar solutions are
unsunalfle_ odels for redlctln% sod
extrapolating toxidty ot irradiated
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fboAk TW tfcn. <b*affacta observed "
these type* ai amrties art not caoxUiarr.
by th* Cytnqr to be a reason lot
cnnriarfing that tha uses of irradiation
set forth to thto regulation an not safe,
The agtocy also coochides that there is
no evidence thit radiolytic producta
from sugars present to irradiated foods
susa toxic affects to anlmeJs or humans.

22. One comment stated that a report
to Nature magudnt (Ref. 16) Indicates
that eating sugars inadiated at doeea
ranging from 0.05 to 2 Mrad can product
th* same ?enetlc changes to humans ts
ex]posure o irradiation itself.

he agency his reviewed this study

and disagrees with the comment's
Intsrpretetion of what the study found.
Indeed the authors clearly did not reach
the conclusions attributed to them by
the comment. Furthermore. If humans or
animalswen Irradiated it dones even
1.000 times lower than the levels used to
this study, not only sterility but lethality

« would result within hours."On the other

hand, humans and animals hive
consumed food irradiated at up to 4
Mrads (Refs. 27 through 32{ without any
indication of adverse effects of any
kind, Ths study th* comment referad to
involved the effects of radiation on
carrot tissue to liquid culture irradiated
at 20 kGy (2 Mra 52. This study and
others qoncern|n? he effects of
irradiation on solutions of sugars were
discussed in the response to tha
previous comment. o

The agien_cy recognizes that inadiated
sugar solutions have produced toxidty
to vitro. The agency concludes, however,
that irradiated sucrose solutions an
unsuitable models for predlctl_n(ll and
extrapolating toxI|dty of irradiated
foods. Add|_|onallg, no evidence .
Indicates thit LrradisLed .'rod*. Including
those contallmn(r; sugars, will cause
adverse toxic affects to animals ar
humans.

23. A few comments stated that a
study involving hundreds of thousands
of humans over 20 or 30 yean la
necessary before FDA can say
irradiated foods are safe.

The agancy has never required uoch
long-term tasting to humane to approve
theare of a food additive and disagrees
that such s study is necessary or
appropriate. The agenc* recognises that
it cannot say with absolute cértainty
thet any food. Irradiated ornot Ls
absolufely safe for all people under all
conditions. The agency believes that the
differences between fooda Irradiated aa
prescribed by thia regulation and
nonirrsdi.tted foods ara ao small,
particularly compared to normal
variations to the diet, that no effect ia
expected to be observed. The agency
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beligvai that tha substantial amount of
available tomcoloPlc_al Information
supports th« conclusion that tha
irradiation of food, it sat forth below, la
safe. Therefore, there U no basil for
delaying for decider mdedilon to
regulate food irradiation to conduct the
type of study 'uggestad by these
comments.

24. Some comments also stated that
many of the long-term toxicity studiea
on ~ irradiation w«ra performed by
Industrial Bio-Test Laboratories (IBT)
and should, therefore, be considered
invalid because much of the data
generated by IBT had been falsified.

FDA agrees that studies containing
falsified data Performed. by IBT should
bo rejected. All studies idéntified in the
ege.nc;{'s review of available
toxicological literature on food
irradiation that had been performed by
IBT were rejected Much of the data
compiled by IBT had been falsified or
were P,roven invalid due to Haws in data
collection, data reporting, and/or in
experimental de5|?n. Thus the a?ency
considers :-uch dafa unacceptable to
su%)ort safety.

. Several’comments stated that
there are cr.ly a limited number of
adeguate chronic feedln% studies on
iradiated foods and that testing of the
lo lg-term health effects of consuming
irradiated foods has been inadequate.

The agency has determined that
because only minor chemical changes
may result infood treated with low
doses of radiation, animal feedm% ,
studies are not necessary to establish
the safety cf foods irradiated under
conditions prescribed by thia regulation.
Therefore, It befieves that the number of
adequate chronic feeding studies on
irradiated foods ia irrelevant to its
safety conclusion. The agency has
evaluated those chronic studies that
have been proBerIy conducted and ara
considered to be adequate by current
standards, None of those studies show
adverse effects from the ingestion of
irradiated food.

7. Alleged Adverse Effects

The agency reviewed 441 toxIdt
studies on irradiated foods (Rsfs. Z, 3.
and 4). Forty-five of these studies dealt
with subacule toxicity. 58 with
subchronic toxicity. 128 with
reproductive toxicity. 14 with teratology.
110 with chronic toxidty, and 102 with

genetic toxidty orirradiated foods. Only

of the 441 studies reviewed (3 chronic
feeding studies [Refs. 20, 33. and 34). 1
reproduction study (Ref. 35). and 1
combined chronic, reproduction, and
teratology study (Refs. 38. 37, snd 38)
were considered by a encY revieweis to
be properly conducted, fully adequate

bg 1980 toxicological standards, snd
able to stand alone In ths support of
isfsty. Tha reports of thess fivs studies
indicate no advsrse affects from the
Irradiatsd foods fed to test animals.

Although most of tha studies ware
generally inadequate by present day
standards and could not stand alona to
support safaty. many contiined
Individual components which, when
examined either in leoletion or
collectively, allowed the conclusion that
consumption of foods treated with low
levels ot imdiation did not appear to
cause advene toxicological effect}.
Further, many of the studies were
deemed useful for resolving certain
questions. For example. If S potent toxic
material were present at any leve| of
toxicological S|gn|f|cance. inirradiated
foods Ingested Dy lest animals, some
consistent toxmologllcal signs would be
manifest In the studies reviewed.
However, agenc% scientists have seen
no such effects that present consistent
patterns or trends of adverse effects that
might be attributable to exposure to
food irradiated at low dose levels. The
agency, therefore, coocludes that ,
irradiation of foods as prescribed by this
re%latlon is safe.

One comment referenced a book.

“Consumer Beware" b¥ B. Hunter,
which stated that rats ted irradiated
bacon and irradiated bacon and fruit
mixtures showed increased mortality
and an increased Incidence of tumora.
The author stated that the tumor
incidence waa increased and longevity
was decreased. .

summaries of these studjes were
submitted in an earl Eetmon_for_
sterilization of bacon by Irradiation.
FDA originally issued a regulation hased
on this petition (28 FR 1485: February 15,
1983). However, followm%_evaluatmn of
tha complete reports of this study, FDA
concluded that the sponsor had not met
its burden for demonstrating safety (33
FR 12055; August 24.1968) and rescinded
the bacon requlations (33 FR 15418;
October 17,1988). AIthou%h previous
reviewers assarted that the irradiated
bacon studies may have shown adverse
effects, the agency, after extensive
reexamination of the study, now
concludes that the claimed adverse
effects cannot be substantiated because:
(1) The study was of poor quality, (2) the
numbers of animals examined were too
small (three rats per group per
generation) to have any statistical
significance concerning tumors or
longevity, and (3) tha "total" incidence
wee only slightly Increased in the low-
dose group with"no apparent doss
dependence. Most national and
international scientific bodies do not
consider in Increase in total tumors
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ippropriat# criteria Indicative of a
carcinogenjc reiponse (Raf. 40). Tha
Imﬂortant consideration foj determining
If there Is a carcinogenic rat'ponia la
whether thsra Is inincrease in ths
number of turnon at a s?eqﬂc organ
site. The Armed Forces Institute of
Pathology report LRet 39) on this study
maintained that the tumora "showed' no
predellction for any single orgau." The
numben of animals at risk were oo few
to conclude that there was an effect on
tumor tnddenca or longevity. If su.'h
effects had been caused by ‘irradiat-id
bacon, they should havt been
reproduce in the other inadiated
feeding studies. Includm% those ths
aF?ency considers properly conducted
(Refs.20 and 33 through 38). However,
such adverse effects were not observed.

27.0ne comment referenced a
statement in the book "Eatin Max/ be
Hazardous to Your Health." by J. Verrett
andR. Carper that "[l]rradiation at high
levelthas been shown not only to
severely destroy vitamins and minerals
in fool but also to cause reproductive
problems, a shortening of the life span
and other complications in laboratory
animals. In some instances— for
example, in Irradiated Jams and fruit
compote—cancer Is a suspected result"
The comment also stated that Dr.
Verrett was a biochemist t .d researcher
with FDA for 15 yean.

‘The agency agrees that irradiation at
high dose_levels has been shown to
destroy vitamins and other nutrients in
food. As discussed In paragraph 11 of
thia preamble, however, destruction of
nutrients Is not a public health problem
under the conditions of use approved for
source* of radiation by this requlation.

4tisnot entirely dear which studies
tha authors were re.ferrm%to in the
statement from their book The agency
acknowledge* that Dr. Verrett was an
FDA emdployee during which time she
reviewed many of the early petitions on
food irradiation. Tha agency has
reevaluated her review* of the studies
contained in these petitions. Judgmg ,
from the Irradiated foods mentioned in
the stilement quoted from her book and
in the memoranda in the petitions. It
appear* that she la referrmg to two
studies in which rats were Ted a diet of

1) irradiated bacon and frujt comPote
mixtures) (Ref. 39) and (2) irradiated

ork, peaches. Jam. carrots, and Dour
FRef. ).

The longevity and tumorécancer)
questions referred to In stu )( 1 are
addressed in paragraph 28 oT this
E)reamble.. The aqency has stated that an
Increase in “total" tumora is not
indicative of a carcinogenic response by
modern criteria for Judging
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carcinogenicity end tho number* of
mmmili at risk were loc low to conclude
that ther* was either a tumor or
longevity concern. .

DU[IH% its evaluation of toxicology
data in 1982, .th.eTask.CrouP liste
reasons for difficulty in evaluating the
reproduction data from this study. Th*
reason* include: (1) Inconsistent
reporting of the nuiv.beri of animal*
used in each replicate experiment in
several summary tables, FZ) stillborn
animal data not'reported for every
?eneratlon. ()) number of pregnant _
emales not rerorted for all %pneratlons,
(4) number of ..tiers cannibalized onl
reported for .he parental ﬂeneratlon. {5)
no indication given a* to how or from
which litters subseguent generation*
were chosen, and (6] replicate
experiments not consistently identified
in the summary tables.

In the second studg (Ref. 41). The
authors slated that there was a higher
growth rate in the 2d and 3d generation
animals and inferior breeding
performance. Dr. Veriett was also
concerned with reproductive and
longevity questions in this study. FDA's
reevaluation of this study cannot
sup(fort Dr. Verrett's claims because the
study was of very poor quality. The
study pathol0?|s specifically detailed
many of the s_ud)('s shortcomings and
stated in the final report that "any
conclusions resulting from this work
should be drown from the overall
picture rather than the detailed studies
of isolated aspects or organs" (Ref. 41).

The agency igrees with the
pathologist's statement and ha*
attempted to evaluate the overall picture
referred to by the patholo?lst_ As stated
earlier. 5 animal feeding studies (Refs.
20 and 33 through 38) concerning
longevity and/or reproduction (out of
441 tpxwologlcal stud'is reviewed) were
considered J agency reviewers to he
well designed, properly conducted, and
reported. The reports of these Rye
studies indicate no adverse effects to
test animals fed irradiated foods.

The agency review included reporte of
44 chronic studies. 80 reproduction
studies, and 08 combined chronic
reproduction studies. Although most of
these studies have been considered less
than adequate fora varlet¥ of reasons,
the agency has been able to conclude
from them collectively that no
treatment-related adverse effects on the
longevity 0f test animals or their
reproduction were evidenced by these
studies.

(8. One comment referenced the
report of a study iRef. 42) inwhich
statistically significant changes in the
weights of ovaries and testes were

51, No. 75 / Friday. April 18. 1988 / Rules and Regulations

observed when irradiated onions were
fed_to mice. ) )

FDA has evaluated iht report of this
mulligeneration reproduction stud¥ and
notes that It was only an abstract from
the World Health Organization (WHO)
and has never been published as a
complete report. Ths affects reported
were a decrease in ovarian weight,
significant when compared. to both the
narmal «e- -0l (no onion diet) and tha
onio” control (uninadiated onron diet),
and a decrease in tastes weight
significant as compared with the aormal
cantrols only. Histological examination
did not reveal any particular changes In
the ovary and testes of the group fed
inadiated onions. No effects were
observed on reproduction, fertlllty, or
nlher parameters observed. In 1977, a
WHO committee reviewed a draft of the
manuscript and reported that because
there were no observed abnormal
hlstoFathoIogy change* or deleterious
effect* on reproduction, these organ
weight change*, if real effects, were not
reqarded as being treatment related.
Other reproduction, subchronic, or
chronic studies on irradiated onions
(Refs. 37 and 41 through 47)at
comparable or hlgher doses of irradiated
food administered to other animals did
not report any changes in ovarian or
testicular weights. These findings lead
the agency to agree with the conclusions
of the WHO committee. )

29.  One comment citing a review
Raper (Ref. 48), stated that "when dogs

ave been fed irradiated egg solids,
reproductive failure has occurred, and
chicks and rats havo died as the result
of hemorThege due to lack of vitamin K."

This statement baa beea taken out of
context. The authors were actually
referring to the nutritional Imbalance*
seen in some of these irradiated food
studies. The entire quote reads:

Depirts v fact that th* ogpsrimmi=
m imjlg »r* provided with ditt* ofknown
nutritional requirement™ for adequate growth
and development. Pj high level 0l test food
which U incorporated In th* diet* may
present m completely unrealistic litusdon
which can place * nutritional itress on the
animals and result in nutritional Imbalances.
An example of this situation has been
observed in feeding of high leels of
iradiated egg solids to dog* where tha
interrelationship barween biotin and ividia
was found to rxsrt a role in causing
reproductive failue. A related txampla of
diffiaulty which has been axparienced in
separating potential toxicity snd nutritioral
adequacy of inadiated foods was tha
p-eviously mentioned effect i fradiation
sterilization on vitsmin K (ar.dhemorrhegie
factor) in certain foods, which resulted In
hemorrhage snd death in chick* and rau.
Careful and detailed studies are necessary
elucidele the mechanisms involved In
physiological abnormalities of this rature.
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FDA igrtti with th* author* that
nutritional Imbalances result_mg| from
fee_dln? large smounts of a single food lo
animal* confound the result* of thews
studies.

3a On* comment stated that
Bolyplmdy (chromosomal changes) has

een shown cs ¢ toxic conseguence in
animals and human* f*d Irra
wheat _
_ The agency doe* not belltv* that this
i* * correct statement The agency I*
mware thet in several experiment
conducted b{ the National institute of
Nutrition (NIN). Indian Council of
Medical Research. Hyderabad. India,
the investigators claimed thet
polyploidy (chromosomal changes) was
a toxic consequence in animals and
humans fed irradiated wheat. A
committee of Indian scientists criticaDy
examined the techniques, the _
eppropriitenes* of sxperimental design,
the deti collected, and the
interpretations of NIN scientists who
claimed that Ingestion of irradiated
wheat caused pc'yploidy in rets, mice,
and malnourished children. After careful
deliberations, this committee concluded
that the bulk of these data ara not only
mutually cqntradlctorr, but are also at
variance with well-established facts of
bIO]OPy (Ref. 49). The committee was
satisfied that once these data were
corrected for biases which had given
rise to these contradictions, no evidence
of increased polyploidy could be
associated with ingestion of inadiated
wheat .

Tha agency agrees with the .
conclusions of the committee of Indian
scientists that th* studies with
inadiated foods do not demonstrate that
adverse effects would be caused by
m%estlon of inadiated foods. _

1. One comment disagreed with
FDA's conclusion that foods irradiated
at doses below 1kCy.£10.0 krad) are safe
and stated thet were i*little
reassurance”in the fact that unidentified
radiolytic product* are present in
inadiated foods st low concentrations,
particularly if smgile_exotlc molecules
may be capable of ciusing.carctnogenic
chromosomal abenstion*, o

The agen,cr recognizes that radiolytic
Products,wll be formed in inadjate
0od. lonizing radiation results in the
formation of unstable free radicals and
other reactive chemical intermediates
which normally undergo rapid reaction
to form more stable molecules. Of the
total radiolytic products formed a small
fraction may be assumed to be unique or
“exotic.” Rsdiolytic producti snd URP's
have been defined both earlier in this
section and in the BFIFC report (Ref, 1).
Certainly some URPs will be formed

iated
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which ara structurally atgplcal of parent
food molecules. Such URP's may b« free
radical coupling products of Upid and
protein-derived radicals, dimars, and
cross-linked products. Howivir,
enxymstic hgdrolys;»of.toms. of theia
compounds by normal digestive
enzlymes is expected to yield normal
molecular subunits such as fatty acids,
amino acids, monosaccharides, and
normal metabolic products of Inese
subunits which would be th* seme result
as from the normal digestion of the
orlgmal parent molecules.

[T exotic molecules of the extreme
toxidty Implied by the comment were
present at oy level of toxicological
significance In irradiated foods Ingested
by test animals, some consistent
tomcolo_?lcal_ trends and patterns would
be manifest in the studies reviewed.
Because it has seen r.o consistent trend*
or patterns, the agency condudes that
foods irradiated as prescribed by this
re%ulatlon are safe.

2. One comment referenced a study
submitted to FDA by USDA on fruit flies
(drosophila) fed irradiated chicken. This
study showed a dose-related decrease In
offsprm% (Ref, 50;. and the comment
stated that this efect la consistent with
chromoimal damage. _

FDA notes that in the sex-linked
recessive lethal study in Droiophilc
there was no evidence of mutagenidty.
Additional data on fertility and
fecundity were also induded In the
study, and a dose-related decrease in
offspring was noted. Although there
were fewer offspring In tbe groups
raised on inadiated diets than in
concurrent controls, the agency
conduded that this effect could arise
from a boat of causes unrelated to
reproductive toxidty, and Is an
unreliable indicatorof an advene
reproductive effect Mammalian data on
reproduction are more relevant to
humans, and these studies, is stated
earlier, demonstrate no consistent
patterns or trends Indicative of a
positive reproductive effect

33. One comment referenced a study
submitted to FDA by USDA and stated
that mice fed radiation-sterilized
chicken meat showed a significant
increase in testicular tumors. Increased
death rate, increased kidney damage
(glomurulonephrqpathK). and decreased
survival. In addition, ihe comment
implied that male dogs fed radiation-
sterilized chicken ha S|gn|f|cant|y lower
body weights throughout adulthood than
dogs fed a frozen control diet, and
claimed that this shows toxldty of Ihe
irradiated chicken diet

The agency disagrees with the
comment that these studies demonstrate
a treatment-related Increase In testicular

turnon. The studies Involving mice snd
degt fed radiation-sterilized chicken
were carried out it Raltech Scientific
Services (Raltech). These studies were
Initiated under the sponsorship of the
U.S. Army and completed under the
sponsorship of USDA. ,

The report prepared by Raltieh
sdentistn suggested the possibility that
chicken Irradiated at approximately 6
megarads produced testicular tumor* in
CD™-I mica In lifetime feeding studies
(Ret 31). Agency sdentist* have
independently examined the
histopathology tildes to determine
whether testicular tumors were induced
by Ingestion of Irradiated chicken. They
conduded that th* total
histopathologic*! evidence did not.
support a treatment-related induction of
testicular tumor* (Ref> 5).

These data were also referred to the
National Toxicology Program's Board of
Scientific Counselors for peer review.
The Board conduded also that the data
do not allow the study to be categorized
as one demonstrating a carcinogenic
response In mice fed chicken meat
treated with ?amma or electron beam
radiation (Ref. B). .

All'mica fed chicken meat diets (both
nonirradiated frozen chicken meat
control dieis and Irradiated chicken
meat dletll[,showed signs of extensive
mineralization and
giomerulonephropathy and decreased
survival compared to'mice fed chow
control diets. After careful examination
of the studies and comparison of data
between the mice fed chicken meat
control diets and the mice fed chow
control diets, the agency condudes that
the effects were due to the high protein
content of the chicken diets rather than
to the fact that some diets were
irradiated. .

The agency noted decreased survival
In the female mice of the group fed
%amma-lrradlaled chicken. However,

ecause the decreased survival occurred
only In one sex group, and the result
was only marginally significant
&ﬁ_—O.M , the agency does not consider
is effect to be treatment related.

With regard to the dog feeding study,
the_egency does not consider the b_odP/
weight decrease to be of toxicologies!
significance because of the nature of the
protocol that waa followed. Th*
maximum quantity of diet provided for
each dog was originally Limited to 500
%rams per day (approximately 300 grams

ry matter pér day). However, soma
dogs fed chicken meat diets (irradiated,
frozen, or thermally processed)
consistently consumed the entire daily
ration and consequently had higher
bodg weights than dp?s fed chow
control diets. This difference in body
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weights between the different dlat
groups is attributable to excessive
caloric Intake of the dogs fed chicken
meal Assuming ihet tha dogs should
maintain sn "Ideal" weight the contract
laboratory restricted the food intake for
“selected” overweight dogs si reciuned
to initiate weight loss until acceptable
body weights were obtained. The few
dogs considered underweight were
allowed to feed until their body weight
Increased to an acceptable level
Because ths dial wn manipulated in
this way, tbe agency does not consider
the changes in body weight to be
treatment related.

34, Several comments referenced two
Ruaoian reports (Refs. 52 and 53) that
found dqmage to kidnrys and testes in
rats fed irradiated feed. The authon
reported dose-dependent .
hlstopathologlcal changes in the kidney
and testes of rats fed Irradiated lab*
chow. Tha changes were daimed to be
similar to those changes seen in human
autoimmune disease Involving these
tissues. . _

FDA has found that information on
critical details of the experimental
design of the studies is either incomplete
or missing. The reproductions of
photcmicrogrepbs are unusable, and tbe
numerical data are incomplete across
dosage groups. There is no informatioa
on ihe survival rates of rats lo Ihe end of
the experiment. The total number of rats
actually examined for histopathologic
observation is not stated nor is the_
scope of such observations. There is a
genera] lack of inddence values and
survival Information that are critical for
Interpreting tbe findings In the kidneys
and testes. _

The aPency notes that ihe authon bad
not pubfished any previous studies in
which rats were used is experimental
models and. therefore, these authon
may not have been familiar with
common progressive nephrosis of the rat
kidney, lite qualitative description of
the k,ldne}/ changes reported Is generally
consistent with kidney disease
commonIY seen in sged laborer-'- rat*,
Many of the features of chronic
Progresswe nephrosis (Ref. 54) common
0 aged rats are identical with the
microscopic changes described in
kidneys by the Russian authors. Wil out
information on the comparative
Inddence and severity of the kidney
lesions in all groups, die agenc¥ cannot
verify that thesa reported effect* are
treatment-related, espedally considering
the Inevitability of these types of kjdney
changes in rats as a result of old age.

FDA reviewed the kidney data in 11
chronic studies qu,efs. 28, 33. 34. 55
through 82) Ir. which rats were fed
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vinous diets consisting of food or feed
irradiated it various doses under a
variety of conditions to see if it would
be possible to confirm the findings of the
Russian lut/iors. An examination of
these results revealed no findings cr
evidence of treatment-related kidney
changes as were reponed by the
Russian authors. One of the 11 studies
reviewed, which most clbsely resembled
the Russian study (Ref. 28{. had also
investigated rats fed a diet consisting
wholly of chow irradiated at hoth a
lower %2 kCy. 0.2 MradLand higher (25
kGy. 25 Mrad) dose. The agency
reviewed this study and found no
evidence of treatment-related kidney
changes as reported in the Russian

study.

Fuyrther,.the treatment-related kidney
effects claimed by the Russian authors
have not been reported in any other
mammalian studies as an effect caused
by ingestion of irradiated food. Also,
data available on irradiation of animal
feeds where the whole animal diet is
inadiated have not shown comparable
pathology (Ref. 27). . .
~Based on the descriptions of the
findings of testicular effecls. FDA
believes that such findings are probably
not induced by radiolytic producta in the
irradiated diet Extreme size and wel%ht
differences between right and left testes
can arise from trauma%e.g.. fighting) or
may be present from birth. It Is not'clear
whether some of the microscopic
changes that are discussed affected both
testes or were a feature of the smaller
teates. FDA also reviewed 11 studies to
verify the testicular lesions reported by
Russian authors, and none of the studies
reviewed revealed treatment-related
testicular changes similar to thoie
reported in the Russian reports. One of
the 11 studies reviewed, which moat
closely resembled the Russian study
SRef. S). found no evidence of
reatment-associated testicular changes
S|md|Iar to those reported ia the Russian
study.

Thye agency concludes that, givon the
paucity of data from thesa two reports
and the ci.csidcrable. more substantial
evidence 'io:n other studies, the reiuU
of these Russian reports do not raise
valid questions concerning the safety of
food irradt-t.id under the conditions of
this regulation. ,

35. © One comment claimed that three
reports showed dominant lethal effects
ofirradiated foods (Refs. 63, 64. and 65).

Ths sger.-y has reviewed these
studies, and ‘two of these three studies
have been addressed fRef*, 64 and 65) in
the response @0 paragnp; 30 of this
preamble, the third study (Ref. 63)
claimed lo have demonstrated an
increase in preimplantation deaths. In

this study, mice were fed 50 percent of
their standard chow diet inadiated at a
dosa of 50 kGy (5 Mrad). Thera w«a no
increase in poatimplantation losses.
Pastimplantaticn losses, determined by
.ounting dead embryos, are believed fo
be the moat reliable ‘and sensitive
indicator of dominant lethality. The
authon found only preimplantation
losses, which are much less sensitive
then poetlmPIantetJoo losses and merely
ameasure of total implants dead or
alive subtracted from the totaJ number,
In addition to the possibility that results
ofthestud¥ could be spurious, any
number of factors other than dominant
lethality may cause preimplantation
losses, suchas a decrease in the cumber
ofeggs ovulated.

If'these effects were real one would
expect to sec some effect on
Bostlmplantamon looses at a lower doac

ecause poatimplantation losses on a
much more sensitive indicator than
preimplantation losies. as mentioned
above. o

Althpuqh the f!ndln%* reported may be
statistically significant, the authors war*
uncertain aa to what to attribute these
results. They conduded that Ihe moot
probable mechanism by which these
effects could be produced would be via
chromosomal aberrations™ The studies
necessary to establish an snodation
between these effects and chromosomal
aberrations were Dot conducted.
Additional treatment Levels below that
conducted aa mentioned above to detect
postimplantation losses or examination
of the 24 to 48 hour fertilized eggs csolu
have provided better evidence of
causality; but these studies ware not
conducted. Thus, although
Erelmplantatlon looses were observed.

DA condudes that there ia no
biological significance to this
obsefvation because it was not
reproducible. In three comparable
studies, two in mice and one in rats
[Refs. 66, 67, and M), where 100 percent
of tha chow diet was irradiated with 25
kGy (25 Mrad) giving comparabla
ra I0|%/tIC products as those found in
Ref. 63. no preimplantation losses were
demonstrated.

B. Labeling Issues

Under current regulations (21 CFR
17922 and 17924), several specified
foods are permitted to be irradiated
Prowd,ed that the Label bean the
following statements: (1I) 'Treated with
ionizing {or gamma or electron)
radiation" on retail packages, or (2)
'Treated with |Qn|zmg (orgamma or
electron) radiation— do nof ixndlate
again" on wholesale p,ackagies and on
invoices or bills of lading o7 bulk
shipments. In the proposal. FDA stated
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that it was intertrfed In receiving
additional comments discussing: (1)
Whether FDA should require any type of
label statement on food that has been
irradiated: (2) if so, whether the.
itatemant should be requuvd or/y on
labels of food that his been Irradiated
’flrst " aeration foods) or also on the
abel .. Anished foods which may
contain irradiated ingredients (second
generation foods): (3) whether any
required label statement should remain
the same is that provided under existing
regulations (1-*- “treated with ionizing
(orgamma or eIectron% radiation") or
whether some othar phrasing would be
more appropriate (e.g.. "processed with
ionizing energy"): and (4) whether
consumers would be more misled b}{ the
presence of some type of n tail label *
statement or by the absence of such a
statement.

The labeling provisions of this final
rule differ from that in the proposed rule
and from the current labeling regulations
as follows: This re%ulatlon_requnes that
the wholesale label bear either the
statement Treated with radiation, do
not frradiet* again," or the statement
Treated, by irradiation, do not inadial*
aqam.ﬂ' and that the retail label bear the
following logo:

*lor.| with aitfcar tine statement "treated
will -jdiation." or Iha itatemaot
“treated by Irradiation.” Throughoot the
remaining diacuaaioo ia ths preamble
about the Iabelln% provision®, the
agency has used ths* term* “treated with
radiation— do not iiTadlate again." and
"treated with radiation.” to represent
both alternatives that the manufacturer
may use in its wholesale or retail
labeling In order to .SImPHf the
discussion, In addition to the mandatory
language, lha morarfactnrer may a* r
state on the wholesale or retail label the
purpose of the treatment Process or
expand upon ‘he kind of treatment used.
That is. the manufacturer may include m
the labeling any phrase, suchaa "treated
witn radiation to control spoilage.* or
"treated with radiation to extend shelf
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life," or “treated with radiation lo
inhibit maturation" ai long aa the phrass
truthfully deaenbes the primary purposa
of ths treatment. Similarly, tha
manufacturer may ehooaé to itata more
specifically the type of radiation uaed in
the treatment, i.e.. “treated with x-
radiation." or "treated with ionizing
radiation." or “treated with gamma_
radiation." if more specific description is
indeed applicable.

The agency recognizes that, because
this is a new technology, manufacturers
maF wr.rd to use additional labeling
statements as part of a consumer
education effort. For example. i>
addition to the required language, the
firm may wish to state that "this
treatment does not induce ,
radioactivity." The agency will pettnil
auch educational statements if they are
truthful and not misleading to
consumers, o

in lieu of labell_g individual items of
unpackaged irradiated foods. FDA is
allowln? the required logo and label to
be displayed to the purchaser as a point-
of-purchase counter sign or card oron
the labeling of the bulk container.

Half the comments specifically
addressed the retail labeling issue, and
over 80 percent of those comments urged
that retail labeling be "required to
prevent consumer deception." The
remaining comments opposed any retail
labeling of inadiated food*. Moat
cooiments. however, were in favor of
some sort of Iabelln?_folr wholesale
packages of foods still in processing to
prevent reirradiation.

In addition, the large number of
consumer comments requesting retail
labeling zt*est to the significance placed
on such information by consumers.
Moreover, several comments argued
that irradiatioa of food altered the
organplep,tlc properties of food, thereby
reducing its nutritional value. These
chan?el in the food, the comments
asserted, make the irradiation of the
food a materiel fact that must be
disclosed under section 403FaLand
201(n) of the act Because of these
comments. FDA had decided to require
that the label anj labeling of food
products bear the appropriate
statements to inform consumers that the
food has been irradiated. The agency
emphasizes, however, that the labeling
requirement ia not based on any concérn
about the safety of the uses of radiation
that are allowed under this final rule.
Further respcniea to these comments
are contained in paragraphs 38 through

49, :
38. One comment stated that FDA did
not have the authority to require a retail
label statement on foods tnat had been
iradiated because such labeling was
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not a prerequisite for aafe use under
section 409?c)(9) and (d) of tha act. This
comment ar%ued that where aafety la not
at iaaut. FDA's authority to require
s%emal libeling Is much'lass expensive.
This comment also stated that If the
standard for misbranding under section
403(a)(1) of the act ia whetheran
additiva affects organoleptic properties
of food (It., taata. color, amall, or
texture of fooda], the presence of many
additives njw commonly used in foods
should be highlighted on current product
labels because moat additives affect
these qualities to some degree. This
comment also stated that convert ional
food-processing methods also afl ict the
organoleptic properties of food.
_ The agency l of tne opinion th it there
is adequate Statutory authorltg un ier
lections 403(a), 201(n), and 409 of tne act
to require a retail label statement on
Toads that have been irradiated even
though there la no concern about the
saft 'y of such treatment at the dosea
provided by thia final rule. Section
409(c)(3)(B] of the act prohibits the
approval of a food additive if a fair
evaluation of the data before the
Secretary “show* that the proposed use
of the additive would Frqmote deception
of tha consumer in violation of thia Act
or would otherwise result In
adulteration or in misbranding of food
within the meaning of thia AcL" In this
case, the standard for misbranding
under sections 403(a) and 201(n) of the
act ia whether the chan?es brought
about.bY the aafe um of irradiation are
material facts in light of tha
representations made, Including tha
fallure to reveal material facts, shout
auch foods. Irradiation may not change
the food visually to that in tha absence
of a statement that a food has been
irradiated, the implied representation to
consume(rjs is that tha food hat not been
rocessed. . , ,
d Fooé Ingredients, including food
F000 s reuien t p iscosed o "

,are .
food Iabels.aFood agdltlves auch aa
as aréame that are present as
Ingredients in fopda are reqmred to be
Intluded on the ingredient labeling
statement on the. ?od S ICFb%L Therefore,
the consumer 1s informeq of the
pretence of these mgredlents_ and the
rep[resentstlon IS no mlsleadlng. .

he egency agrees that convéptional
food-processing™methods also aftect the
or anolfptlc propertleﬁ of food In
materia Wags ,th In these cases the
grocessm IS erther obvious to thr
onsumer or conveyed to consumt. |

hrough labeling or’packaging. Canned
Eoodsgﬁ ve o!%vqousln Bee cgnneg and
frozen foods have ohv| u,sl}/] been .
frozen. Pasteurized milk 1s not obviously

?asteunzed but this fact ii declared on
ha labal . o

Canning, freezm([;, and paiteurization
are. of coune. wall-aatabllihtd ,
Proc_e.sses with which tha consumer is
amiliar, Whathar information Is
material under section 201(n) of the act
depends not on tha abstract worth of tha
Information but on whathar consumers
view such information as important and
whathar tha omission of label
Information may mislead'a consumer.
The largt number r' consumer
comments requesting retail labeling
attest to tha significance placed on such
labeling by consumer*.

FDA has historically required the
disclosure of a food processing agent
whenever it is material to the processing
of foods. For example, flour ia required
to be modified by tha term "bleached" if
bleaching agents in used in processing
and modified by the term “bromated" if
potaaaium broms.te la used In the
processing of die flour. These
requirements 4 mpart of the standard of
|dent|tg/ for various flours (see 21 CFR
137-2CH).

There are mang other examples where
processing must be disclosed. Several
standards of identity require label
disclosure if the product has been
enriched or fortified (see 21 CFR 137205.
enriched farina). Several standrrda of
Identity for juices require that the label
indicate when the product is made from
a previously concentrated ingredient
(see 21 CFR 148.145, orange juice from
concentratez. Orange juice must also be
labeled pasteurized when pasteurization
Lapart of tha |ulce'a processing (see 21
CFR 148.14a pasteurized oranqe juice].

Foods made in semblance of a
traditional food must disclose the
Processmg difference. Potato uiips made
rom dahydratad potatoes, onion rings
made from minced onions, and fish
sticks made from minced fish are all
required to disclose these material
differences In processing. B

The egencr concludes that regumng a
retail lale| statement that a food has
bejn Irradiated Is consistent with the
agbengy‘s statutory authority and current
labeling practice. .
37. ~ Several comments argued dial a
retail label requirement was
inappropriate hecause irradiation was
used in place of chemical fumigants and
FDA does not require that these
chemicals be identified on the retail
labeL One comment stated that "there is
no more rational basis for labeling
irradiated foods (at the retail level) than
for labeling pesticide residues present in
agrlp_ultural commodities, indirect
additives from packaging, flour and
bread from fumigated wheat, ot the
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currant fumigated spices themselves."
Another comment pointed out that FDA
haa long held lha position that
nonfunctional secondary additive* need
not be declared on the label and that tha
policy codified at 21 CFR 101.100 should
ap]ply to foods that hava bean Inadiated.
_ The issue here ia whather Lha
irradiation of food ia @ material fact that
mud be disclosed to the consumer to
prevent deception. A/stated earlier,
irradiation may change tha
characteristics of a food in a manner
that ia not obvious in tha supermarket.
Packaging materials and Incidental
additives such as processing aids that
have no technical or functional effect In
the food and thus do not ordinarily
affect the characteristics of the food

may be exempted under A CFR 101.100
from the normal labeling requirements
under the act Furthermore, Congress
sRecmcaIIy exempted pesticide
chemicals under section 403(1) of the act
from a retail labeling requirement when
the food haa been removed from its
~hl£p|ng container. _

s stated earlier. FDA helieves that
the irradiation of food is a material fact
that must be disclosed. The agency
recognizes, however, that the irradiation
of one ingredient in a multiple-ingredient
food la a different situation, oecause
such a food haa obviously been
processed. Consumers would not expect
It to look, rmeli or taste the aame aa
fresh or unprocessed food, or have the
same holding qualities. Therefore. FDA
advises that'the retail libeling
requirement applies only to food that
haa been irradiated when that food haa
been sold aa such (first generation food),
not to food that contains an Irradiated
ingredient &second generation food) but
that has not itself been Irradiated. ,

38, Onu comment stated that a retail
label requirement would imply thit
there la a hazard involved tn rid" <tion
processing and that inch a statement
would miilead tha public about tha
safetk/, of tha process and have a
negative Impact on the development of
this technoIqug. ,

Although FDA recognizes tha
Botentlal for consumer confusion,

ecause there is no safety problem with
food irradiated in accordance with thia
final rule, any confusion created by tha
presence of 4 retail label requirement
can be corrected by proper consumer
education programs, and the presence of
a retail label statement should not deter
the development of this technology.
Consumer comments reflect a growing
awareness of tha process of food
irTediation. Many consumer Jetters
acknowledge that food Irradiation, as
prescribed by the proposed regulation,
will not cause the food to become

radioactive. The agency haa also
received comments statmgz that
*xparlancai in other countriaa, such aa
the Netherlands, demonstrate that
consumers do not naceisanly reject
irradiated foods whan they are properly
labeled. _

A recant Cood Houiekeeplng Inaf'ute
Survey seems to support thia view (Kaf.
09). In" addition, elsewhere in this
document the agency has made tt clew
that manufacturers hava tha optlon of
Prowdmg.addltlonal labeling tc describe
he specific purpose of the treatment
provided that such additional labeling ia
truthfid and sot misleading.

The agency has also concluded,
however, 'hat the original I,abelmg/
termmology re%uned by existing V. CFR
179.22 and 17924 may bo overly
technical and that tha type of radiation
being used Lanot necessarily meaanful
to consumers and that the retail labe
would be just aa informative if the
re%uned.retall statement were "treated
with radiation." The regulation haa heen
modified accordingly.

Other comments suggested that the

retail label statement be revised to
atnte: "treated with ionizing radiation to
prolong shelfUfa lo (insert
date)” .

As explained above, any confusion
created by the terms "radiation” or
“Irradiation” required to appear as part
of retail labeling can be corrected by
appropriate consumer education
proqrams. Recognizing that labeling
Itself ia a valuable source of consumer
education. FDA encourages optional
statements to be Included on the retalil
label that expand upon ths kind of
treatment used or tha purpose of the
treatment Such additional explanatory
Iang,u.age may be used whenever tha
additional Language ia app" (cable and
not misleading: _ o

Far example. ltreated with radiation
to control insect Infestation." * treated
with radiation to Inhibit maturation."
and "treated with radix don to Inhibit
sFmIm%f‘ are all examples of acceptable
alternatives describing the purpose of
the treatment if In fact the additional
statements reflect the purpose of the
treatment, Treated with electron heam
radiation” Is smexample of an_
acceptable expansion on the kind of
treatment. If In fact an electron source
was used. These optional statements
would not only have an educational
benefit, but would also avoid an
poseible mistaken Inference by the
public that the required labeling Is a
warning statement. ,

A manufacturer who wishes to label
Its product ts "treated with radiation to
extend the shelf life to [inert
date)" would, ol course, be required to
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possess date substantiating thet the
radiation treatment would. In fact
extend shelf Ufa until that date.

In addition, a manufacturer who finds
that tha terms "treated with radiation"
or "treated by irradiation" are
misinterpreted by a significant number
of consumers may petition FDA for
approval of alternativt language, a.g-
"freshness ﬁreserved by irradiation.”
However, the manufacturer would be
required to provide adequate evidence
demonstrating that the alternative
language ia both more readily accepted
by the public and not misleading ai to
the nature of treatment as a form of
radiation.

40. Several comments took the
position that food irradiation is a food-
preservation process and should be.
considered a.proceas instead of a food
additive, at least for labeling purposes.
Thoie supporting this view stated that
other food processes ara not required to
be revealed on the label and that food
irradia’lon should be similarly exempt
from label declaration. The comments
also stated that a retail label statement
ia not justified on the basis of risk.

The egency aEq)rees, that irradiation
uses permitted by thia final.rule are safe.
The retail label reqix  “tente of existing
21 CFR Part 179 were based on
misbranding considerations and not on
food safet/ or health ris* .
considerations. /d' has been explained
before, section 201(a) of 'he act
specifically Includes a source of
radiation aa a food additi'.e (21 U.S.C
321(a)) N

Nor la there any statutory provision
that exempts processes from bein
declared on afood label (49 FR 5718)
and the agencg must examine whether
the failura ... declare auch processing la
mlsleadlnq L consumer*. In this context
It la not relevant whether irradiation ia
considered a Process in determining
whether retell labeling U appropriate.

41. Moat comments written In support
of a retail label requirement for
irradiated fooda stated that tha
irradiation process has not been
demonstrated to be safe, and that if
irradiation treatment of food ia
permitted, tha food label should inform
con" omen about which foods have been
inadiated so that consumers can make
Informed decisions about the kindi of
foods they buy. o

As discussed elsewhere in this
‘ccument. tha agency haa conduded
that the Irradiation of foods at a
maximum doie of 1.9 kCy (ICO kradc} IS
safe when used to contral arthropo
pest Infestation or to Inhibit the growth
and maturation of fresh foods, Inview
of thia fact, the arguments in favor of a



13390 Federal Register / Vol.

retail label requirement, hased solely on
lha grounds that tha rradiated food 1a
not Safe, mu?t be discounted.

42, Several comments In favor of a
retoi| label re uwgment arqued that
[rradiation of food altered tha
organoleptlc n. operties of food tod
reduced Il nutritional value and that
theae changes are -alenal facta
re%unm% sclosure order sections
403(a) and 201(n3 of the act The
comments stated that consumers have a
right to know whether such processing
hai\taken, lace. ,

food iS considered mishranded

under section 403(e) of the act if its
Iabehnq is false or misleading in any
Partlgu ar. In determining whether
abeling is misleading, the agency must
take into account the extent to which
the labeling fails to reveal material facU
in I|(};ht of representations made about
the food or consequences that may
result from the use of such food (section
201(n) of the act). Therefore, the agency
must decide whether the changes in the
organoleptic properties of irradiated
foods constiiute a material fact or
whether the information that a food haa
been irradiated constitutes information
that is material :j a consumer eve- if
the organoleptic changes were not
significant o

he agency agrees that irradiation
causes certain changes in fooda and that
even small chan%es that pose no safety
hazard can affect the flavor or texture of
a food in a way that may be
unacceptable fo some ef.njumers. Even
those opposed to a retail labeling
requirement agree that under certain
conditions irradiation causes substantial
changes in the organoleptic properties of
some fooda. Moreover, aa discussed in
the response to comment 36, inadiation
ma¥ not change the food in any way
that is visible to the consumer, so a'label
statement provides the only means of
letting consumers know that a food haa
been Irradiated. Thus, the absence of a
label statement on retail foods tniy
incarrectly suggest that an irradiated
food is essentially unP_rocessed.
Therefore, this regulation provides that
the retail label contain a statement that
the fo F] has been inadjated. .

43, The agency has also reviewed
comments that ar_?ue_ both for and
g(rqams_tt e substitution of the term. .

onlz!ng”ener%y or the term “lonizing
rale,tlon in ffie proposed wholesale
labeling requirement and in any retail
labeling requjrement that was
contemplated but not proposed. Most of
the arguments = the sgbstltutlon stated
that they favored use of the term

|on|zmg_ene_rﬂy 10 reducg the problem
of confuding Irragiation with
radioactivity and argued that use of the
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term "lonizing energy" would be leae
likely to be misunderstood by
consumers. Other comments-argued that
both tcrma are likely to be
misunderstqo bY consumers,
. In'view of tha fact that tha term
ener%y .could be confused with its
more ordinary meaning as applied to
foods, namely. ¢ caPaut of the fo%d to
provide caloric energy, . eafgency( 0es
not agree that substitution of the term
loniZing energy" would be less likely to
be misunderstood boy consumers.
Furthermore, none df the comments
offered any substantive evidence that
one terra wowd more Ilkelg, e
und?rstood then another, éither at the
wholesale or retall level.

The agency does recognize that some
popuiation.groups may harbor m
prejudice against anything treated with
radiation but Is of the opinion that with
the labeling flexibilities provided in this
regulat on. manufacturers will be able to
overcome these prejudices as consumers
become more educated about the
Process and the advantages this
echnology has over alternatives
existing in the industry.

44, One comment suggested that the
agency uae the term “picowave
treatment” in order to parallel the term
“microwave treatment'-that Is
commonly used for another form of food
processing. o

The agency gave careful consideration
to the use of this term but it finally
concluded that It should reject this
sug%estlon because the term “picowave
treatment" IS not in common use In tha
Industry or in the scientific community
and would be neither trsn Informative
to tha consumers than tie label
statement "treated with radiation" nor
more understood by those In the food-
processing industry. In addition, the
microwave terminology is associated
with complete cooking of the food which
in no wey parallels irradiation treatment
of food as permitted bE/ this final rule.

45, Several comments suggested
alternative Ian%uage for the wholesale
label statement based cn tha
assumption that the a?ency would
?ermlt reirradiation of a food provided

hat the total abtorbed dose did not
exceed the permitted amount These
comments suggested statements such as
‘ Ifonlzatloné)rgces‘s‘ed with a maximum
0 kGy™ or “processed with
electromagnétic energy (or picowaves)
or electron beam enerqy (as appropriate)
In the range of 05 MaV"to 10 MeV with
adoseof (blank to be filled in by
proiess r." _

Elsewhere In this d chent tha
agency haa addressed the Issue of
réirradiation and has concluded that
multiple exposure of foods to radiation

li Inanroprlate. Tharafore. there la no
need to dlicuai these comment*,

46. A few comments suggested that
tha wholesale label statement be
reFIaced by e code itamp that would
reflect the pertinent Information about
tha treatment similar to that now used
for tha place and date of production for
canned foods. . _

The agency has rejected this approach
because the Burpose of requiring a
wholesale label'is to alert other food
processors that a food has been'
Irradiated. The code stamp currently
uaed in the production of canned foods
la informative onl;/. to the individual
canner, Different Tirms uae different
codes for their own special tricking of
food lots. For a code stamp to be useful
at aU. there would have to be *
universal code used by ill
manufacturer*. Even this approach,
however, ia unsatisfactory when
comFared to labelkg because there is a
greater chance for error In Interpreting a
code stamp “lan In reading a statement
that the food haa been Irradiated.

47. A few comments su%gested that
the agency permit alternative language
to be substituted for any require
statement to reflect more accurately the
the of processing Involved. In place of
thr phrasing "treated with ionizing
radiation." the comments suggested
statements such aa "treated with x-
rays" or "treated with gamma radiation
from cobalt-60" or "treated with electron
beam energg." .

In the Federal Register of January 7,
1967 (32 FR 140), the egency proposed
that terms such aa "processed (or
treated) by x-radladon” tnd "processed
£or treated] bggamma radiation" could

e substituted for "processed (or
treated) b{ lonizing radiation" at tha
option of tha processor, whenever the
more specific treatment was aﬁpllcable.

The a enc?]/ concludes that tha option
to describe the type of radiation should
still be made evailabla to food
processors. Tha a%e,nc?/ laof tha opinion
that It Is In tha public Interest for labels
to bear a statement that la as descriptive
of the process aa Posslble. Permlttmg
these aitemativo labeling stetement
will also serve to educate tha general
E)ubllc about the various types of

reatment used by food processors.

40.  Several comments recommended
that FDA require iogo to represent
"radiation” Instead of a worded
statement on the label of retail food]
that have been Irradiated. These
comments Pomted to the fact that there
la a symbol used Internationally to
convéy the fact that food has been
inadiated. A comment from the U.S.
Environmental Protection Agency (EPA).
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although not opposed to the use of s
logo to represent use of the Irradiation
process on food product labeling,
expressed concern that Iha symbol that
h't bean used Internationally closely
resembles EPA'a official logo. EPA
asserted that use of the symbol might
cause consumer confusion about
whether EPA had endorsed use of a
product that carried suct a logo.

The agency beliavai that Iha usa of a
Iogo In conjunction with a descriptive
label of the process would serve to
educate the ?eneral pujuc that tha logo
end the label are synonymous. Thus, the
egbenpy is requiring that the label and
la elln%; of retail packages of food]
irradiated shall bear tha following logo

along with the statement "treated with
radiation." This logo derives from the
symbol that has been used
internationally to convey the fact that
the food bns been Irradiated.

For irradiated fooda not In ﬁackage
form, the required logo and phrase
“treated with radiation" shall be
displayed to the purchaser by otheT
means as discussed elsewhere in this
document. In addition, the label and
labeling and invoice! or bills of labeling
shall bear the statement "treated with
irradiation—do not irradiate again"
when shipped for further processing,
labeling, or packaging. o

With md_ustry,unlfolrmlg using this
logo in conjunction with the wording
"treated with radiation" or “treated by
iradiation” and an educational effort'to
Inform consumers about tha meaning of
the logo, the agency has modified thia
rule to require 2 years after itj
publication only the use of the logo
without the accompanying termmologi]y.
The agency will assess the need for tha
mandatory language to accompany tha
logo during this 2-year period. Any
extension of the wording requirement
will be established through notice and
comment rulemaking.

49. Several comments argued that
even if a retail label requirement were a
part of rhe regulation that this

requirement should not ippiy to fresh
fruits and vegetahles because such
labeling was |mPract|cabIe. Other
comment! simply taksd how any retail
label requirement would anIy fo fresh
fruits and vegetablei sold In bulk retail
food stores.

Ths agency does not agree that retail
Iabelm% of fresh fruits and vegetables
would be impractical The final
regulation as modified states that
Eackaged fruits and vegetables include
ha Ioglo and tha statement “treated with
radlation"bn the label Forirradiated
fruits and Vegetables not In package
form, the regulation provides three
alternatives for meetln? the labeling
requirements. Aa an alternative, each
item of Inadiated fo*~dmay ba
individually labeled. The agency haa
been Informed that soma companies
Plan to label each piece of inadiated
0od. The required information may be
displayed to the purchaser with either.
(1) The labeling of the bulk container
plainly in view or (2) « counter sign,
card, or other appropriate device
bearing the logo and the term “treated
with radiation” In order to inform the
consumer that this product has been
treated with radiation. This approach Is
consistent with the exemption provided
in 21 CFR 10122(e) for bulk fruits and
vegetablei that may have applied waxea
or coatings and for processed fooda sold
in bulk without packaging.

C Current Good Manufacturing Practice

FDA has Issuer! general requlations
regarding current good manufacturing
practices (CGMPC) (21 CFR Part 110) as
well as specific CGMP regulations for
soma tgpes of food gl CFR Parti 113,
114.11B, 123, and 12 gorfood additives
(2L CFR1722,1742.182.1,184.1). Such
regulations are based on standard
Practlces of responsible manufacturers
n the Industry. . _

Ths CGM? regulation for Irradiated
food could not he haaed solely on
current radiation practices because of
the Lack of substantial experience with
food Irradiation. However, there has
been extensive experience with other
types of radiation processing [e.q.,
hospital supplies), and the Industry haa
established standards in some cases.
FDA considered both Ihe experience
and standard practices In the nonfood
radiation processing Industry and CGMP
In the food Industry In develo_pm% Its
pro(fpsed regulation for irradiated food

nd in evaluating comments. .

In general, comments were su&portlve
of tha proposed provisions In 117925,
including the proposed requirement for a
scheduled food irradiation proceva, to
establish a standard operating
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procedure specific to each food and
radiation facility. Many comments
supported recordkeeping requirements
and tmphaslzad the need for personnel
training and FDA Inspection.

1 One comment cn proposed
117925(c) was concerned about tha
trammP that would be required of the
“?ualllle.d person with expert knowledge
of radiation processing" and what
Ftdsral or State agency would license or
otherwise certify a radiation processing
specialist who is needed to establish
scheduled processes. Another comment
suggested that FDA coavene a panel of
exFert.s to develop a protocol for the
establishment of scheduled processes
for food Irradiation Instead of tearing it
to industry experts. The comment alSo
sug%ested that the Codex Standards and
ths Code of Practice for inadiated food
be incorporated or Identified as a
guideline for the establishment of s
scheduled process (Ref. 70). (These
documents were developed by the
Codex Allmentariuj Commission of the
Food and Agriculture Or(t;amzatlon of
tha United Nations, and the World
Health Organization.)

The agency has co jurisdiction over
tha IkensLng or certification of radiation
proceuing specialists. (However, see
comments regarding the training of
radiation safety personnel required by
the Nuclear Regulatory Commission
{NRC) In the section on environmental
mpact elsewhere In this document) The
manufacturer la responsible for choosing
individuals who are qualified by
appropriate scientific trainingin d
applied experience to ensure tha
Integrity ot tha food Irradiation process
FDA believes that there la sufficient
Incentive for food manufacturers to
select qualified people tnd that FDA
need not Intervene. Therefore, each
manufacturer |a expected to select
personnel having expertise and
experience in the radietion proceuing of
food and knowledge of tha requirements
of ths particular facility. The specialist's
work experience must be documented
and must demonstrate training and
experience in radiation processing of
food. FDA believes that a background
check for such personnel would be done
In any case. FDA has no plans tt this
time to require the licensing of such
Individuals or tc convene a panel of
exPerts to develop a protocol for the
establishment of scheduled processes.
Ths agency agreos that the Codex
Allmentariuj) Standard and Code of
Pnctica ts a useful guide but sees no
need to require compliance with that
code by regulation.

51. " One comment on proposed
| 17925(d) asked If food processors who
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use irradiated Ingredients in their retail
products art subject to th* _
recordkeeping requirement* ot thi*
requlation. , ,
~The proposed rule tnd this regulation
limit the maintenance of records lo the
food irradiation processor. Therefore, a
food manufacturer who uses irradiated
Ingredients in foods designed for retail
trade is not required to maintain records
related to irradiation treatment.

52, One comment on proposed

i 17925(d) requested clarifies dan about
the length of time that records must be
maintained. The comment stated that
some dry foods, such as spices, may
have a very long shelf life that cannot
alwaﬁs be predicted by the processor.
Another comment suggested thst
records be maintained only 3 years.

The progosed rule would have
required the records to be kept for a
period thst exceeds the shelflife of the
irradiated food by 1P/ear. FDA tgreea
that this requirement Is not clear and Is
amending this regulation to require thst
the indicated recordi be retained for m
period of time that exceeds the shelf life
of the irradiated food by 1year, or for 3
years, whichever period Is shorter.

53. One comment stated thst tha
allowed uses of irradiation_should be
specified in sufficient detail so that
Federal and State 0."iicials may
accurately determine whethera
processor i* complying with the
re[();ulatlons. The comment sug(i,ested that
FDA consider specifying sampling
procedures to monitor whether a
processor ia complying with th*
re%ulatlons, o
~As explained in thia document,
irradiation of food it the permitted safe
levels does not produce amounts of
unlgue radiolytic producta sufficient to
be detected using conventional food
salmplmg| and analysis techniques,
Nonetheless, the agency agrees with the
comment that specificity ot procedures
is essential to ensure that radiation
processing has been p_roperlg{ carried
out. That 1s why this final tula Hat* the
permitted uses of Irradiation and
requires that « processor have a
scheduledCProcess for etch food
established by a qualified person with
expert knowledge of radiation
processing. The scheduled process muat
specify i dose range that will ensure,
that the absorbed dose will achieve ite
intended technical effect on Iha food
being irradiated. The final rule aleo
requires thet records be kept that
include, among other thmgs, evidence of
compliance with the scheduled process,
source calibration, and dosimetry.
Moreover, these records ere to be made
available for inspection by authorized
employees of FDA. The agency believe*
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that this Ii lufficient information to
determine whether processors art
complylng with th* re({;ulatmn.

34. © One comment stated that no
mention la mada In th* regulation
regardm% the role of State official*. The
comment expressed concern about
possible questions regarding State
activities In the area. The comment said
that State officials might be called upon
to assist FDA in enforcing th* final
regulation and wondered whether th*
final requlation ought to specify whether
State_activities involving tood
Irradiation processing would be
preempted under tharegulation.

The ‘act contains ao specific provision
?reemptln? the field of food Irradiation.

h* test of whether a State activity is
preem[qted b¥FederaI law and ~
regulations *whether the Slate activity
conflicts with and stands is an obstacle
to the Federal program. The comment
appeared to be concerned about
whether State inspection* or other
action* in support of this final re?ul_atlon
would be preempted by this regulation.
FDA notes that Slate officials routinely
sieist FDA in Inspecting certain
facilities that ere within their Slate In
order to conserve scarce agency
resources. The egency has, for many
¥ears, worked closely with the States
hrough cooperative work-sharing
agreements affecting compliance with
the act end its implementing regulatlons.
These cooperative efforts would further
ths goal of this regulation and would not
be precluded under any preemption
doctrine.

55.  Some comment* stated that a
regulation requiring access only to
records ia not adequate to ensure
compliance, and that FDA should also
propoee strict monltorm?_ or some
de;f;ree of official inspection.

he agency has authority to conduct
plant Inspections for all food-processing
plants, FDA did not Intend to Imply that
compliance would be determined solely
by Inspection of record*, FDA offldds
will Inspect food Irradiation plantj and
will cop?{ tnd review required record* to
assure that the Prqcessor la complying
with these regulations. The egency
would like todarify that It consider*
Inspection of records to Indude copying
of the record* for further review, and Is.
therefore, adding the words "and copfv”
after "Inspection” In new 117925(e) for
the same reasons stated In ths proposal
for records Inspection requirement* (349
FR at 5719] based on section* 409,703,
snd 704 of'the act Thus, if a food
manufacturer chooses to engage In
radiation processing of food. FDA will
consider that processor to have waived
any objections to the agency's ,
requirement of inspecting snd copying

pertinent record* with respect lo
irradiated foods. ) o

5. One comment listed that tilling of
food Irradiation dosage ia limited by ths
accuracy of ths testmghdosmetry. he
comment stated that the requlation must
provide method* for determining the
Ibsorbed dose which can be directly
related to standards of radiation
maintained by the National Burcan of
Standard*.

Th* agency (greet that the accuracy
of the testing dosimetry Is important’
Assuring accurate dosimetry Is a part of
developing a scheduled process.
Nevertheless, optimum procedures for
dosimetry may change, and FDA doe*
not Intend to limit dosimetry to any one
specific system it this time. FDA would
consider irradiation of food without
adequate dosimetry to be a violation of
the current good manufacturing practice
regulations.

57. A few comments requested that
the regulation permit multiple
irradiations of food provided that the
maximum dose limitation prescribed by
regulation ia not exceeded. The
comments ar%ued that there ara
conditions where a second radiation
treatment would produce e useful effect
without exceeding the maximum dose.
One comment stated that ths Codex
AlimenUrius standard for irradiated
foods does permit reirradlation of foods
under limited circumstances.

The igency disagree* that tha
regulation should permit Iha multiple
irradiation of foods for the following,
rations:

(1) An irradiated food that Is properly
‘packaged and stored should not require
urther irradiation to be marketable.
Irradiation processln? of food is not to
be used a* a substitute for good food
sanitation practices. '

(2) Where afood la Irradiated more
than once, the cumulative radiation dose
cannot exceed the maximum allowable
doss prescribed In ths regulation. Tha
determination of whether those fcoda
that era Irradiated more thsn once are in
compliance with tha 'requ!atlon would be
difficult and Impractical, if not
impossible. Inspection of Irradiation
records alone to determina compliance
would be Inadequate. Recordj
maintained by different Irradiation
facilities with respect to the reirradiated
food would not be available for
Inspection simultaneously. Moreover, If
a food wire Irradiated In"a foreign
country and subse%uently Irradiated In
the United States, the ahsence of
records from the foreign radiation
facth would make a determination of
compliance with ths regulation
Impossible.
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(3) FDA Is ewer* of the Codex
Alimentarius Itendard concernmg
rainadl'ttlon of food* (Ref. 70). The
Codex ASimentariu* standard does not
Permlt reinsdJstion of fooda. axcapt for
oods with low moisture content
(cereals, Rulses, dehrdrated foods, and
other such commodities), irradiated for
the ?ur ose of cantrolling Insect
reinfestation. This same ‘standard,
however, atatei that a fbod is not
considered to have been reirradiated
when: (1) The.food.pregared from
materials, which hive been Irradiated at
low dote levels. Is Irradiated for another
technological purpose; (ii) the food
containing less than 5 percent of an
irradiated ingredient is irradiated: or
(iii) the full doae of ionizing radiation
required to achieve the desired effect la
applied to the food in more than one
installment is part of procesing for 2
specific technplo%lcal urpose.In
accordance with 21 CFR 130.6, FDA will
review all food standards adopted by
the Codex AlLmentarius Commission.
The a?ency is not required however, to
accept these standards. .
~ Although the agency may. on its own
initiative, propose adoption of a Codex
standard under section 401 of the act (21
U.S.G. 341). any interested person may
petition the agency to adopt a U *lex
standard (21 CFR 130.6). Because the
agency haa not proposed adoption of the
Codex standard rea;ardmtg reirradiation
of foods as part of this rulemaking, this
issue requires no further discussion at
this time.

(4) The agency acknowledges that
there could be certain circumstances
where a useful effect could be produced
by reirradiating a food without
exceeding tha maximum dose limitation
prescribed by the regulation. However
at discussed earlier in this response, tha
agency believes thet efforts to monitor
compliance with this regulation through
recordkeeping and records inspection
would be difficult and impractical and
,mak/ even be Impossible in certain
instances. A further complication that
would arise should relrradiation of
foods be permitted Involves tha _
difficulty of complying with the labeling
requirements prescribed by the
reﬁulatlon. Complex labeling at the
wholesale level would be needed to
ensure that the maximum cumulative
dose absorbed by the food does not
exceed the maximum dose limitation
Presqubed by the re%ulatlon. Wholesale
abeling would also have to convey to
what extent moreviously Irradiated food
was treated. Furthermore, such
cumulative doses would have to be ths
minimal radiation dose reasonably
required to accomplish the intended
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technical effects. This minimal radiation
doss would bs very difficult to
dstsrmins if it Is administered In
multiple dosas. These complex Issues
would require careful consideration by
ths a?sncy during a separata evaluation.
For all of than reasons, ths agfency has
concluded that *rradiation of food
should not be permitted under this
re%ulatlon: .

8.  Soma comments questioned the
need for a 5 million electron volt limit
for x-ray sources and stated that this
energy limit should be Increased to 10
million electron volts. S

The 5 million electron volt limitation
for x-ray sources was based on data In
an earlier petition and Is consistent with
recommendations of the Codex
Alimentarius Commission. FDA has no
data demonstrating the safety of sources
operating at higher energy levels;
accordingly, this regulation approves ths
use of x-ray sources of no more than 5
million electron volts, Th* e?_ency will
consider changm? the limitation 1f data
supporting the :afa use of x-rays
produced by machines using energy
sources greater than 5 million electron
volts are submited Ina food additive
petition.

D. Other TechnicalEffects

59. Several comments were opposed
to food Irradiation because it can
theoretically affect the metabolic
processes of fresh foods, and thereby
conceivably make them less resistant to
spoilage by various fungal diseases.

Tha a?ency recanlzes that Irradiation
affects tlte metabolic processes of fresh
foods and may somstimes make them
leu reals,ant to spoilage. Irradiation,
like other processes, will not solve all
food-Preservatlon problems and will
sometimes be Impractical Food
Processors woul probablz notirradiate
ood If Imdlatioa causes the food to
spoil more quickly or to become leu
marketable. In such case*. Irradiating
food would be contrary to the
processor's self-interest Becauu th*
practicality of using food irradiation
makes this proceu somewhat self-
limiting. the agency conclude! thet It
need not restrict the Irradiation of fresh
foods merely because some foods may
be unsuited to such processm?.

6a Many comments requesied that
FDA taka a more general approach to
permit irradiation up to a dose of 1 kG
on any food for any purpose consisten
with current good manufacturmﬁ
practice. One comment stated that the
rule should be extended beyond frulti
end ve?etables to mushrooms and pork.
Several comments asked that the safe
dose be raised to 1.5 kGy (150 kradI. Ths
comments stated that 0.75 kGy (75 lend)
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Is necessary for maximum shelf Ufa
extension of pa ayfa, snd ths 1.5 kGIy
safa dost would allow for soma latifude
In des|%n|n a commercial food
Irradiator. Ona comment statsd that ths
term "Insect control" may b* too
rastrictivs snd suggested “ﬂest controL"
Several comments stated that t
maximum dost of LkCy Is sffectivt for
trichina* control and for microbial
control In soma foods.

The agency intended the term “fresh
fruits snd vegetables” to Induds
mushrooms, which are fruiting bodies of
fungi Tha qency now beUaves that the
term "fresh foods" may more adequately
describe foods such as fruits,
vegetablei, and mushrooms that ara
capable of additional growth and
maturation but that may be treated with
lonizing radiation to Inhibit those
processes. FDA Is reylsm? the regulation
accordmgli. Ir addition, the agenC){
agrees that the term “insect control"
may be too restrictive. Therefore, the
agency Is substituting the term
“arthropod pests" to include Insects,
spiders, and mites, but to exclude pests
such as bacteria, molds, mice, and rats.

Although the agency believes that the
safet% of food Irradiation below | kGy
(100 krad) has been established. the
agency proposed to limit the use of food
irradiation according to Intended
technical effect rather than simply by
dote. This was done both to avoid
Indiscriminate use of Irradiation and to
aid enforcement of dose limits because
there would be no reason to exceed the
permitted dose for tha allowed technical
effects. For example, overtreatment of
fruits and vegetables ray adversely
affect their marketability. Thus,
exceeding tha permitted dose would
result In a substandard product in
effect compliance occurs due to a self-
limiting factor.

In the specific case of papaya, tha
agency believes that an adequate
commercial radiation fidlity can be
designed for papaya with the current
limitation. Alternatively, the agency will
review t petition to Increase the
maximum permitted dose for fresh
foods. _

The agency is aware that the
permitted dote may also be somewhat
effective for other uses, such as
decreasing the microbial burden In
meat fish, and poultry. FDA did not
Proppse these uses, however, because
rradiating at such low doses would not
be sufficiently effective for microbial
control to be self-limiting. The agency
stated in the proposed rule that it would
consider other uses below | kGy (100
krtd) Lla petition supported by evidence
that a specific technical effect’can be
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accomplished below 1kCy (100 hid)
and if an appropriate food additiva
regulation can b« promulgated and can
be enforced. The agency haa recaivcd
petition* for the uae of irradiation lo
control trichinae in pork at doaea below
1 kGy 100 krad}. Aa diacuaaed earlier in
thia preamble, Tha agency iaaued a final
rule on July 22. IV i."in reaponae to oca
petition to"control Trichinella spiralis in
pork (50 FR 29658). In thia document, the
agency ia deleting i 179.22 and ia
incorporating that authorization for tha
irradiation of pork in new J 179.26(h).

61.  One comment atated that FDA'a
Propolaed rule would heve relatively
ittle impact on tolving the overall
?roblem of food spoilage and contended
hat FDA ia apparently seeking to avoid,
delay, or olherwiae ahelve indefinitely
the approval of irradiation at higher ~
dosu levela. The comment atated there ia
no reason for FDA'a reluctance to
Froce,ed on it* own initiative to approve
food irradiation at dosea abova L KCy,
including radiation stenlization of
chicken. Other commenti atated that
FDA ahonld permit dose* up to 10 kGy
baaed on the Codex Alimenuriu*
standard.

FDA'a traditional approach to isauing
a food additive regulation has been to
respond to a properly documented
Petltlon.. FDA initiated thia rulemaking
0 Permlt food irradiation because it
believed that an agency-initiated
rulemaking would be more efficient for
those uses where the agency needs no
further safety data.

Two consideration* prevent th*
agency, at thia time, from proposing a
%eneral requlation allowing higher ™

oses. First at higher dosea. Irradiation
can significantly retard microbial
spoilage without killing all spores of C
botulinum. Under some condition*, C_
botuiium can grow and produce a toxin
that constitutes a health hazard Baaed
on cuirent information, the agency ia
unahle to prescribe safe condition* of
irradiation at higher dotes for foods that
would ensure C hotulinum organism*
would not develop.

Second at the dosea permitted In this
regulation, the total amount of radiolytic
products consumed is too imall to be of
concern, either because of low doaea or
because fooda to treated are a minor
part of the diet Further, safety ,
Information from animal feeding atudiea
ia unnecessary under these
circumstances, The proposal atated that
FDA iareviewing a number of atudiea to
determine whether fooda that ire
irradiated at doaea abova L kGy %100
krad) can be considered safe without
additional toxicological atudiea. Aa
stated elaewbere in this document the
agency haa reviewed these studies and
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found that Quc ware acceptable by
current standards. Thia data bast la_
inadequate to aupport a broad decision
that all fooda may b* irradiated safely at
higher doses up to 10 kCy (1 Mrad).

_ Therefor*. FDA does riot Intend 'to
initial* further rulemaking on food
irradiation based on tha information
before it at this dm*. Tha agency will, of
course, continue to evaluate an

respond on a csse-by-case baaia to all
food additiva petitions involving
irradiation. , ,

_ 62. Several comment* diacuaaed using
irradiation to control microbial
contamination of animal feeds. One
comment atated that Iha,a?.ency should
consider the use of irradiation to treat
all animal feeds ug to a maximum dose
level of 25kCy [2-5 Mrad}.

Ths agency agrees that irradiation of
animal feeds to control microbial
contamination could be addressed, but
not necessarily as part of thia
rulemaking. Raiaton Purina Co, filed a
food additiva petition (FAP 2198
(December 16.1964: 49 FR 49181
proposing that the re?ulatllons be
amended to provide for microbial
disinfection of laboratory diets for rats,
mice, and hamsters by radiation
treatment. The a%ency responded to
this petition in the Federal Register of
February 19, 1986 (51 FR 5992). Any
interested person able to document the
safe use of a source of radiation to treat
animal feeds maY_ submit an animal
food additive petition for that use
gYnlder the provisions of 21 CFR Part

63. Ons comment stated that tha
agency ahonld permit the use of
radiation to sterilize meals to provida a
more nutritious and palatable diet for
persona who require sterile meala.

Tha agency Is considering a separate
rulemaking to permit the Inv.e.stlgatlonal
use al unag roved food additive* under
section 4G (?)of tha act (21 VSXL 348(01.
That Istua la not relevant to tha use* of
food Irradiation permitted under this
re%ulatlon.

4. Several comments atated that
there were other alternatives to
Irradiation for Insect control or for
?rowth and maturation Inhibition of
resh fruit* and vegetables and that,
therefore, there was no need to permit
food Irradiation.

Tha agencz agreei that there are other
methods both for insect control and to
Inhibit tha growth and maturation of
fresh fruits and vegetables. However,
the existence of auch Eoethode la not a
reason to prohibit equally safe _
alternatives, nor doe* the act authorize
FDA to arbitrarily limit the aafe
alternative* that are to be allowed. Ths
aﬁenc bellsves that the marketplace
should determine which alternative

treatment method la used whan salary is
not an issue.

£ Packaging

5. On* commant listed that FDA
should consider ths possible migration
ol toxic substances from packaging
material* to food during Irradiation.
Several comments noted that th*
proposed rule doee not discus*
packaging materials tnd that this
omission may craat* confusion with
respect lo 1 179.45. in addition, co*
comment asked specifically whether the
Irradiation of bulk packagm? materiel*
such u fiber drums tnd burlap be?s IS
Permltted even though they are no
isted In 1179.43. Ths comment
questioned the need for } 179.45 end
suggested. ea an alternative, granting
approval for irradiation of all
substances that are currently generally
recognized aa safe as packaging
matérial*.

FDA ?omts ont that afl packagmg
material* cr components of packaging
materia] that may reasonably be
ex_Pected to mu[;rate to food must comply
with appropriafe regulation* authorizing
their use. Comﬁonents of packaglng
materiali thet heve been irradiated may
migrate to food to a different degree
than components of an unirradiated
material

There ere two aspects to thia problem:
(1) A Packaglng material that is
Irradiated before food contact may
degrade or under%o crosalinking or some
other change so that it Is significantly
different from the aonlrrcdiated material
and (2) papka?mg material Irradiated
while in direct food contact may
produce Ira* modocular weight
materials that might migrate”intn ihe

0od.

hr the first case the irradiated ,
malarial may be tested to sea whether it
is suitable for use In contact with food
and complleswnh.app[oPrlate o
re%ulatllon!. If the irradiated material is
still suitable far use and complies with
the app_llcable regulation*, no additional
regulations are required. If th* irradiated
material no Iongier. cerm Lies with
applicable regulations, Interested
persona may submit a food additiva
petition to amend the regulations
accordingly. . _

In tha second case, volatile materials
migrating Into prepackaged food* during
irradiation would not have been
considered In evaluating whether the
Facka ing materia] waa safe for its
ntended use, unleza the packaging
materiel had been (pacifically
authorized under 1179.45. Section 179.45
lists packaging materials that may be
formed Into containers for holding or
packaging food Intended to be Irradiated
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and which may b* subjected to
incidental Irradiation during tha
radiation treatment ol prepackaged
fooda. This regulation waa issued in
respons* to petitions for packaging
materials used wiih food during
irradiation in anticipation of exganded
uses of food Ltradiedon. in tha 1960's.
Therefore, the a%encI disagrees with th*
ccirunent that) 719.45 is unnecessar{:
section 179.45, however, does not List
packaging materials that are generally
recognized as safe (e.g.. glass, wood,
natural fibers) but which-may axhibit
different characteristics of migration to
food during irradiation. FDA knows of
no information on such materials during
irradiation by which they could be
lgenerally recognized as Safe. Therefore,

DA does not consider auch material* to
be generally recognized aa safe when
used in pac afgm that ia irradiated In
contact with food. The agency Invites
petitions to amend } 179.45 to include
generally recognized as safe packaging
materials and_othergackagmg materials
not currently in 1179.45, _

The agency agrees that the failure to
addiess pack.agmg in the proposal may
cause confusion. Because of the possible
confusion. FDA is adding a new
paragraph in } 179.26 clarifying the
Intended requirement that packaging
materials containing food during
irradiation must comply with J 179.45,

F. Public Education

disposal, and (3) transportation. FDA
requested a response to the** comments
from OSH.fi (Ref. 71). NRC (Ref. 72). and
DOT (Ref. 73) and has summarized their
responses below.

67.  Several comment* war* concerned

with worker exposure and with plant
safuty and claimed that current safety
standards ara Inadequate to protect ~
workers employed in Industries handling
radioactive material*, _

A facility using radioactive material
must first obtain a license from NRC or
tha corresponding agency in an
agreement -State. NRC has informed
FDA that In order for a firm to b«
licensed to possess and use radioactive
material In an Irradiator, the firm must
file an application with NRC or th*
corresponding Slate sgency. The
information that needs to be submitted
includes the training and experience of
individuals responsible for the radiation
safety programs, the training provided to
persons who vrill work under the
supervision of the responsible N
individuals, a description of the facility,
lhe safety systems designed to protect
personnel fiom exposure to radiation,
and the radiation protection Program.,

NRC atate* that the regulatory “Guide
for the Preparation of Applications for
Licenses for the Use of Panoramic Dry
Source-Storage Irradiator*, Self-
contained Wet Source-Storage
Irradiators, and Panoramic Wet Source-
Storage Irradiator*" (ReL 74) provide*

66.  Many comments stated that a need guidance to potential applicants about

exists for a public education campaign
supported by the government an
industry. _

The agency agrees that there ia a need
for public education in thia area.
However, the agency is _resgqnsmle or
ensuring that food additive
source of radiation are safe; FDA has no
Proper role as t promoter of a specific
0od additive or food %rocess. Tie
agency believes that the primary
responsibility for such educational
activities remains with Industry in thia
instance.

C. Impact Analyses

The agency stated in the proposed
rule that existing safe%uards in
re%ulatlons issued by the Occupational
Safety and Health Administration
EOSIm,). the Nuclear Regulatory

ommission (NRC&. the Department of
Transportation (DOT), and FDA are
adequate to ensure that there will be no
adverse environmental effect However,
many comments expressed concerns
about the environmental Impact of this
regulation. These comments can be
separated into three c.ategorles:. (1)
Radiation safety within the facility
(worker safety), (2) waste storage and

f
including m

Ipedfic details needed In an application
for possession and use of radioactive
material In an Irradiator. The NRC staff
reviews tha application to determina
that (1) tha applicant’s proposed
equipment and facilities are adequate to
Protect health and minimize danger to
ife and property, (2) th* applicant la
qualified by training and experience to
use the radioactive material for tha
purpose requested and In auch a maimer
as to protect health and minimize
danger to life and property, and (3) tha
program described will result in
compliance with NRCa regulatory
requirement!. If the information
provided in an application la
satisfactory, a license Is issued, After
issuance. NRC conducts Fer;qdlc
inspections of irradiator facilities. In
1978 and 1979, NRC collected exposure
data from all licensees. The average
annual measurable dose for persona
engag_ed inirradiation operations was
160 milllrems. (Tbe maximum
permissihle |on|zmg1 radiation dose for
worker* is 5,000 milllrems per year.

~ 66. One comment state
ionizing radiation standard L29 CFR
1910.96% would apply to worker
exposures from machine-produced

d thst OSHA's
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radiation*. but questioned the _
or?anlzatlon's anility to ensure workir
safety. _

In respons* to this comment. OSHrt
confirmed that Its currant Iomzmg
radiation standard (29 CFR 1910.96)
would. apply to worker exposures to
radiation from machlne-groduced_
sources. As In the past, OSHA will
concentrate [t* Inspection*| resoyrce*
on high priority problems, and will
consider additional action should
Information develop indicating i need
for concern.

86.  Many comments were concerned
ahout tha saféty of transporting
radioactive materials. In'general and .
also argued that implementation of this
regulation would lead to Increased
amounts of radioactive materials being
transported.

Both DOT and NRC have responded
to this comment, They stated that the
transportation of radioactjve materials
IS an activity which 1s h|%hl¥ requlated
by both the Federal end State
government*, Both DOT and NRC have
regulatory requirements that govern all
aspects of transportation In detail from
quality assurance In packaging lo.
requirements for posting Information
that is dearly visible o transporting
vehicle*. _

Tha overall safety of transporting .
radioactive materiflr ./as evaluated in
the NRC report entitled "Final
Environmental Statement on tha
Transportation of Radioactive Material
b}/ Air and Other Mode*” (NURZG-
0170) (Ref. 73). The repart conduded
that the total risk from ill transportanon
of tuch materaala was acceptably low.

C ha* conduded. after review of the
subj*ct, that th* re?ulatmn* are
adequate to grotﬁc the public against
unreasonable risk* from the trarisport o
radJoactiv* materials (46 FR 21619; April
13,1961). NRC helieves such shipments
cg_n b* mad* safely because I|%ensees.
shipping radioactive material for use in
food irradiator* are required to comply
with an NRC regulatory program.

Food irradiation sources are held In
the form of welded, sealed sources and
are transported In acddent-realntxnt
packaging. There ha* never been a
release of radioactive materials from
on* of these packages in the United
Statea aa a result ot a transportation
accident, f_ven when tr_anspo[]tmg
Eowders quid*; orgeiea. Th*
ransportation of sealed sour?_es would
make a release even more unlikely.

70, One comment stated that DOT.
NRC and tha States ara Ineffective in
their reg_ulatmn of transportation of
radioactive materials.
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DOT disagreed and itatad In a lattar
lo FDA that tha approach bain* uaad by
NRC DOT, and tha Stita* haa baan
effective In anauring_ safatv.

71. Dna commentitatad that tha
absence at affective regulations tor
transporting radioactive materials baa
prompted over 200 local communities to
Impost bans or restrictions on nuclear
cargo transportation in deflasde of
Federal preemption. ,

DOT advised FDA that this (* a
misleading statement DOT haa no
evidence that the transportation of
radioactive materiaU haa caused any
safety problem. DOT pointed out that
there'may be a erlad of reasons
behind these local restrictions, many of
which may be unrelated to safety.
Finally, the existence of local
restrictions against the transport of
radioactive material provides no
evidence that there ia or has been a
safety problem associated with auch
transportation.

72.0ne comment stated that tha
history of momtor[n? transportation of
radioactive materials leaves much to be
desired. The comment died inddenta
reported over the past 2 years where (1)
sources were simply "lost" or were
found by children'in public, unrestricted
treat: (2) sources were acddentally
mixed with scrap metal; or (3) offsite
contamination from radiation bdvproduct
facilities resulted in widesprea
contamination. The comment further
questioned what would happen when
millions of curies are added to the
commerdal sector, if the Federal
government cannot keep track of the
approximately 17,000 sources in the
United Slates.

DOT advised FDA that the references
made _b?/ the comment to lost sources
are misleading. The Incidents referred to
did not involve sources as large aa those
to be used in a food Irradiator, Sources
that have been lost in transit in the
United States hav* been those m'very
low activity or emptr packages that ~
pose relatively small risks. High activity
sources such as those used fof food
irradiation are transported In U[Ee
heavy packages which ara not likely to
be easily lost. Additionally, DOTs
regulations require thst the shipper of
such packages notify ihe consignee
when mshipment is made so that tha
consignee expects it and can take
Prompt action If it is not delivered on
ime. The comment about radioactive
material being mixed with scrap metal
«efers to in incident in which a

idioactive source was Incorporated

to steel made from scrap metal This

rident involved L* :rnational licensing
thorities and had i.olhing to do with
domestic transport
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The |gsnc%/ has determined that the
axisting controls over the transportation
of radioactive material! ara adagoats to
ensure safety even whan the number of
radiation sources Increases, as might be
ex;zjected as aresult of thia rule.

3. Many commante expressed
concern that an Increased use of
radioactive materiall will lead to a
corresponding Increase In problems
regarding proper disposal of radioactive
wastes and possible environmental
contamination. ,

Under NRCt regulations, staled
sources used Inanlrradietor may be
disposed of by transfer to an authorized
recipient as specified in 10 CFR
202301(a), An authorized recipient could
be Iha original supplier of Iha sealed
sources, another licensee which is
authorized to poasesa the sealed
sources, or a facility licensed to receive
and dispose of radioactive wastes.

In practice, e cobelt-60 sealed aourca
la usually returned to the original
supplier at lha and of its useful Ufa.
Disposal of the sealed sources could be
accomplished by transfer to one of tha
existing facilities authorized to dlsPose
of radioactive waste materials. In the
United States, these facilities era
located in the States of Sonth Car :Hni,
Nevada and Washington. With resHect
to the cesium-137 capsules -which the
Department of Energy (DOE) has .
available foruse Inirradiators, DOE will
lease the canuIes to llce”"eet and ths
capsules will be returned to DOE at the
end of their useful life.

Tha agency believes that these
measure* era adequate to safequard
against possible environmenta
contamination.

74. Many comments were concerned
thet food [rradiation might cense tha
formation of mutant pathogens. On*
comment stated that'an environmental
Impact statement must be filed for thia
reason by the agency before further
action Is'taken.” _

The agency considered the potential
environmental impact of permitting food
Irradiation and conduded thet an
environmental impact statement was
not required, and submitted this finding
of no significant Impact and
environmental assessment to tha docket
for public review, as noted In the
proposal. No new information or
comments have beenreceived that
would alter the agency's previous
determination. Aesponse to th*
comment thst mutant pathogens may
result during food irradiation has been
provided earlier ia this document.

75. Various comments on tha
economic impact cf tins process stated
that this process w: 'L provide
consumers with a g variety and

quant|t>{ of foods than that now
available because of quarantine
restrictions or limited shalf Ufa, Other
comment* atated that the proc*is la
txpenalva and thus would Increase tha
price of food Comments from Industry
stated that tha coats Involved in
commissioning a facility would require a
broader range of uses to make tha
operation financially viable.

The a%ency believes that tbe
marketplace will determine whether
Irradiation of food la economically
feasible. No Information was provided
to suggest that Issuance of this final m[*
would pose an unacceptable economic
burden on society.

HL Objections

Any person who will be sdversely
affected by this regulation may at any
time on or before May 19,1966 submit to
the Dockets Management Branch
(address above) written objections
thereto and may make a written request
for mpublic hearing on tha atated
objections. Each objection shall be
separately numbered and each
numbered objection shall specify with
particularity tha provision at tha
requlation to which objection 1s made.
Each numbered objection on which a
hearmfg U requested shall specifically to
state; failure to request a bearing for-any
particular objection shell constitute a
waiver of the right to a hearing on that
objection. Each numbered objection for
which a hearm,P ia requested shag
Include a detailed description sn
analysis of tha tpedfic factual .
information Intended to be presented in
support of tha objection in the event thet
a hearing Is held failure to include such
a description and analysis farany
particular objection shall constitute a
waiver of th¥ right to a hearmg on the
objection. Three copies of all documents
shall bs submitted and shall be
Identified with the docket number found
in brackets In the heeding of this
regulation. Received objections may be
seen in ths office shova between 9 tun.
and 4p.m. Monday through Friday.

V. Rafsrancas

Tha following sources referred to in
this document are listed below.
Documents with an asterisk (*&have
been placed ou display In tha Dockets
Management Branch (address above),
and may bs seen between 9 ton. and 4
p-m, Monday through Friday. All th#
references not on display are available
gs pkubllshed articles, reports, snd

00Ks.

1 ‘Brmsttt AR, stSL, Htcomntndstiotj
for Evaluating the Sa/sty of lrradiated
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Foods, "Final report prepared lor Iha
Director. Bureau of Fooda. FDA. July 1980.

2. "Food Additives Evaluation Branch.
“Final Report for the Talk Croup for the
Review of Toxicology Data on Inadiated
Food*."* Memorandum W. Cary Flamm.
April 9. 192,

3. "Bibliography of reports evaluated by ihe
Task Croup.

4. "Evaluation forma foe the referenced
report*.

5. ‘Cancer Assessment jCoa,mitt™*. Center
for Food Sofely and Applied Nutrition.
Memorandum of Conference. October 1.194.
end January 4.1913.

8 "National Toxicology Program Doard of
Scientific Counselors. Final Summary
Minute* foe the ""Peer Review of t Dele
from the Raltech Lifetime Feeding Study with
Irradiated Chicken Meet inCO-1 Mice by the
Technical Reporta Review Subcommittee and
Panel of BExperts." held at Research Triangle
Park. NC. March 2.

7.Beyer*, w.L, ef aI "Chemical
Cnnaeguyences of Irradiation ofSubtroplcal
Fruit*.” In "Recent Advance! (s Food
L-radiation.” PS, Elet and A.|, Cohen, etla..
Flsevier Biomedical Press. Amsterdam, pp.
171-189. 1993.

8. Basjon. RA. "Adviincei :n Radiation
Che— istry of Food and Food Componen®s—
An C =erview." ;n "Recent Advances ;n Food
Imaa—etlon.” P-S. Elias snd A.). Cohen, eda.
Eltev.er Biomedical Press. Amsterdam, pp. 7-
5. Ital.

9.: chuberL |. “'Irnradiation of Food and
Fooc fonstituenti: Chemical and Hygienic
Consequences." Il = Improvement of Food
Quality by lradiation.”" Proceedngi of a
pincL Vienna. June 19-22. 1973. Intermatioral
Atomic Energy Agency. Vienna. 1974. pp. 1-
3.

10. Committee on Food Addiliv, * Survey
Data. ""1992 Poundage Update of Fo<.,1
Chemical*." Food and Nutrition Board.
Commissioner on Life Sciences. Na loal
Reaearch Counci l National Acader y Pres*.
Washington DC 19%4.

yadarsbinl E, and P.C. TLL)EJ "
Afl tox&n Productlon 00, Irradiated Fooda.
Foo and Cosmetics Toxicology. 142s3-2s5.
Prn{adarshlm e_and P.C. tul

Efke%té) CraF(;ed Doses of Ctgnn}n Rasdlatlon
on ATlatoxin roduc 1on liu
Hﬁ rasitjcus in Wheat." FogdA arﬁ)g gosmencs

0XI1C0I0gY. 17 505-307. 197

13. "Board of tha Intermational Committee

on Food Microbiology and Hygiene. ""Tha
Microbiological Safety of irradiated Food."
Report of a meeting with participation of
WHO . FAO. and IAEA. Copenhagen.
December 10.1382. CX/FH 8. and
referemei contained therein.

"Dwval-Iflah. P., eral., R-plaimiii
Transfer from SeITafia quefamcns o)
Esc>lenchiu coli in vitro and InVivo in the
Digestive Tract of Cnotobmlic Mice

Aafaoc jated with Human Fecal Flora.""
tion and Immumty 901-560. Jre 1980,

dIe LL H II sndS
Tré%ﬂcoci %w pH of Irradiated Suorose in
induction of Chromosome Aberrations,"
Xoture 217 nsz—nsa
16. RD..m. Sug
Steward "D|rect and Indiréct EfTeC| of
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Radiation tin Plant Calli: Thau ation o
Growth and Growth Induction.” NatUIE.
2C8 850-836 1906.
17. "Atyor. A.S.. and S. Rao. “'Studiai on
eni Irradlal gar Solutions in
Sa on ﬁatfvoﬁtmurturﬁqﬁfutatlon
esearcn. 4s: 17 2% 197T.

18. Adams S_ ""Recant Advance* in .
Radiation Chamiatry of Carbohydrate*. "Il
""Recant Advances inFood Irradiation. "'P.S.
Elira and A | Cohan, ada.. Elsevier
Biomedical Presa. Amsterdam. pp. 149-170.
1983. snd references contained thereto.

19. "DiehL JH~ et aL "RadJolyaia of
Carbohydrates and Gfg:bohy rgte-

-~ Journal o
Kjgncu']tura and Food Chemistry. 24:15-a,

2a "Elias. P.S, Toxicology Studies inRils
Fed a Diet Containing 15* lradiated Kot
Mangoes. " Technical Report IFLP-R-581981.

21, "Mailing. H.V.. el iL Tearing for the
Mu®agenicry of Inadiated Strawbemes Fed
to Rata in a Host-Mediated Assay with
Neurospora as Indicator Organism."" Contract
Report. Contract No. W—7405—<<ng -28 1971.

2. *WARF Irstitute. . “Chronic
Toxicity Studies on Irradlamd Stranberries:
Dog Studies." Vol . L Contract Report AEC
Contract No. AT(11-1H172i 197a

23. "Renner. H.W, "tn Vivo Mutagenicity
Testing of Irradiated Chicken. Flah and
Dales." Finsl Contract Report 73/1, WH O
Irradiated Dates Monograph. 1980.

2. "Renner. H.W, "In Vivo Mutagenicity
Tearing of Irradiated Chicken. Fish and
Dates. Extended to Include Beans. Mangoes
and Cocoa Beana." Supplement t Final
Contract Report 78/1. WH O lrradiated
Mango Monograph. 196a

2. "Rosa. 5.T, Bradley, and JA Oka.

"Cytological EfTectl 0fJJ| \J ?EF
rradiated Strawberries." Uma 0 Ooan
CIENCe. 35:s49-55a 1972

2. "Tesh. J-M_ and EJ. Davidson.
“Irradiated Wheat Study O its Dominant
lethal Action tn tha Rat™ Technical Report
LSR Na 76/1F12/158. 1978.

27. "Anonymous. “An Evaiuatioo of tha
Iradiation of Animal Feedstuff*."" British
Indui Jtal R*:t*arch Association. Surrey.
United tCiogdom. October IS. 196a

28. "Aravindakahan. M, atalL
“Multigeneration Feeding Studies with an
Irradiated WTtoi* Dial™" intemational
Symposium on Food Preaarvatior. by
IrradLticn. 1AEA-SM-221-89. 1977.

2. "Bierman. EL. etal "Short-term
Human Feeding Studies of Foods Sterilized
by Cumma lrradiation and Stored at Room
Temperature.® U.S. Army Technical Report
No. 224. Project No. 6-80-11-02a 195%6.

0. "Lewy. LM, etal "An Assessment of
th* Poaaibie Toxic Effects toHuman Beings
of Short-term Consumption of Food Sterilized
with Gamma Rtys." Technical Report Na
8. Project No. 6-60-11-02a 1957.

3L “Plough. LC, etal "An BEvaluation in
Human Beings of the Acceptability.
Digeatability and Toxicity of Pork Sterilized
by Gamma Radiation and Stored at Room
Temperature.' Technical Report No. 24.
Project No. 6 -80-11-020 . 1957

2. "Plough. 1.C. ftalL "Huma Iapedirg
ludieawith Irradiated FoodsEe eration
TOCEEAINGS. 19:1052-1054. 1960
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3B. "rRadomakL |.L. *1al..
Toxicity Studies on_Jrradiated Bee *r.d
foporsceq ik~ TOKCology and Applied
aromacoo . 7:115-121. 1983
A 'Renner. H.W. end D. Reichell "Zur
Frage dar Geaundhai lllchan Unbedenkfi rhker.
Kohtn Kozentrationen von F j?] kalen
v n Labenamilleln. ntr lctt -
TRrAMEUIZIN, meth £ 20646-6%0 1073
3&H. "Hickman. |.R,D.LA McLean, and F I
Ley. "'Rat Faeding Studies on Wheat Tre»iH

“Chronir

}e{ ithCa rE: Rediati L. Reproduction.*
uad and Cosmetics Toxico ty. 2.1521.
$. *to-" k&, B- et aL "Etude chez lasour.-
concamar a toxicite. I"influenc* sur Is
rcproduc: La mutsgemr.it* «! I* po*Jvo |f

(ervtogsne UU Nz irradic incorpor* dsns ia
Nournhire.” Fmai Report IFtP-R-W. 1918

37. “Coquet. E. and G. RondoL 'Oigr.ur.s
Liradiea: Etudes de Toxict; etde
Reproduction chei HtRalL " IFREB Report ai
WHO Irradiated Onion Monograph. 1980.

38 “Coquet. B, etal. “"Legumes tiradies:
Essais de Toxidte etde Reproduction Chez
Ret."* Technical Report. Summary :nWHO
Inradiated Legume™ Monograph. 1980.

. "Mead. J.F, and W.H. Griffith.
lonizing Radiation on the Nutritive a 1
Safety Characterishca of rooda." F.nal
Contract Report. Armv Contract No. DA— @
ar-MD-379. 199.

4a Office of Science and Technology
Policy. ""Chemical Carcinogens: A Review ol
the Science and its Aaaociated Principles.
February 1965." 50 FR 10372. ¥£. p. 104",8
references contained therein.

4. "Tinsley. L.. etul_""The C-ow"h.
Bteeding. Longevity, and hist. ipa-holog) J
Rats Fed lrradiated and Control Feints.""L''S
Army Contract Report No. DA--t9-0U?-MD-
£80.1961.

L. "Matsuyama. A. ""Assessment of lhe
IVknlesoraenes* of Certain Foods alWheat.
P,.aloes and Onions and b] Other Foods."
VA\HO Working Papers FAD/IF/WP.C/76*
(iiij_ 1378 1

. "Gabriel K.L. and R.S Edmonds. To
Study the Effects of R du(rj»f nions when
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[.n'nmatlon. @ FAo/tAEA Suppl. p. 18
1978

4. "CabrleL K. L and R.S. Edmonds. "To
Study the Effects dunzcd OrJon* when
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Inpormation. @ FA0/1AEA Suppl. p. 118
1978

4. "Hilliard. W_.C. W.T. Oliver, and C.R

van Petten. "Long-term E ngaiF]e(]edln

bnadiamd Cinion F
osmetics Toxicology, 4537 1968
48 "Hilliard. W.C. . *To Provide Clinical.
Hiemitological and Pathological
Observation* During in 16-month Trial of
Feeding Onion-incorporated DUIt, Whether
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SuppL p. 24.1974.
47. "van Pstian. CJ1, W.G. Hilliard. W.T.
Oliver. "Effect of Feeding Irradiated Opion
ive, Generatign! of the Rat." 008
and Cosmetics Toxico ﬁogy 4:593-599.1968
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Toxicological Safely of Irradiated Foods.""
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V. Agency Action

FDA ha* evaluated over5.000
comments aa well a* information
already In FDA"a file* and conclude*
that the proposed uae of ionizing
radiation la *afa and that tha regulation*
should b« amended a* Mt forth below.

Tha agency assessed tha ImTpact of the
proposed rule on current and future uies
of Irradiation _technology (February 16
1964: 46 FR 5714}, This aiienment
demonstrated that the proposed rule
was not a maJor rule aa defined by
Executive Order 12231,

Furthar. it wa* determined that tha
rule would not have a significant ImFa.ct
on a substantial numberof small entities

Rulei and Regulation*

under the Regulatory Flexibility Act in
order to accurate(liy reflect change* h
this final rule made in responseto
comment*, FDA has prepared arevised
threshold assessment of the economic
effects of this rule. The findings of this
assessment do sol altar tha agenc%'s
previous sssessment Therefore, the
agency hereby finds thet this is not a
majorrule as defined by that Order and
ctriifie* in accordance with section
608(b?10f the Re?ulatory Flexibility Act
that th* rule will not hava a significant
economic Impact on a substantial
number of small entities. _

Ths sgency has previously considered
the environmental effects of thia rule is
announced tn the proposed rule
(February 16 1386 49 FR 5714). No new
Information or comments hava been
received that would affect the agency's
previous determination that there is no
significant Impact on the human
environment and that an environmental
impact statement Li not {ei.uned.

Section 179.25(e) of thia final rule
contain* a collection of information
requirement FDA submitted a copy of
tha proposed rult containing the same
requirement to the Office o .
Mana?.ement.and Budget (OMB). Thia
collection of information requirement
was a8proved for use through March 31.
1987 (OMB Control No. 0910-0186).

List of Subjectsina CFR Part 179

Food additives. Food packaging.
Irradiation of foods.

Therefore, under tha Federal Food.
Drug, and Cosmetic Act Part 179 ia
amended as follows:

PART 17*—mRADUTJOK IN THE
PRODUCTION, PROCESSING, AND
HANDLING 0 f FOOD

L Tha authority citation for 21 CFR
Part 17V la revised to read as set forth
below and |ha authority dtaUona under
21 CFR179.21 and 179.45 ara removad.

Authority: secx. 201&. 409, 72 SUt 1784-
1788 u_amended %21 S.C 321 Ig, 348): 21
CFR 5105 | ( 171-23 and 179.28 also sre issued
under sea. 402. 40X 703. 706 52 SUL 1046-
1041 s amended. 1057, 87 Stal. 477 as
gr%ng?ﬁ (21US.C. 342, 34X 373, 374b a CFR

| 171.23 (Ratnovad]

2, By removing 1179.22 Gamma
radiation for the treatment o ffood.
f 17124 [Ramovodl

3.By removing 1179.24 Low-dose
electron beam radiation for the
treatmentoffood

4, By idding new 1179.25. to read as
follows:
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inﬁtﬁneeneral provision* tor food

For the purposes of { 172.2b. current
good manufacturing pra.de* is defined
to include ths following restrictions:
~(u)  Any firm thst treat* foods with
ionising radiation shall comply with tha
requirements of Part 110 of this chapter
and other a{)pljcable,reg.ula,tllons.

éb) Food treiled with idnixing
radiation shall receive the minimum
radiation dose reasonably required to
accomplish its intended technical efTect
and not more than the maximum dose
specified by the applicable regulation
for that use. , ,

. (cJ.Pa.ckagmg materials subjected to
irradiation incidental to the radiation
treatment and processing of _
prel%a%aged foods shall'comply with
I 179.45,

(d{) Radiation treatment of food shall
conform to a scheduled process. A
scheduled process for food irradiation is
a written procedure that ensures that
the radiation dose range selected by the
food irradiation processor ia adequate
under commercial processing conditions
?mcludmg atmosphere and temperature)
or the radiation to achieve its intended
effect on a s_,’qecmc product and in a
specific faci |tr. A food irradiation
processor shall operate with a
scheduled process established by
qualified persons having expert
knowledge in radiation processing
requirements of food and specific for
that food and for that Irradiation
processor's treatment facility.

fe) A food irradiation processor shall
maintain records at specified in this
section for t period of time that exceeds
the shelf life of the Irradiated food
product by 1 year, up.to a maximum of 3
years, whichever period ia shorter, and
shall make these records available for
inspection and coEy by authorized
employees of the Food and Dru%
Administration. Such records shall
include the food treatment lot
identification, scheduled process,
evidence of compliance with the
scheduled process, ionizing energy
source, source calibration, dosimetry,
dose distribution In the product, and the
drte of irradiation.
iGotlecl: on of information requirements

approved by lhe Office of Management snd
Budget under conirol number 0910-0188)

S, By adding nsw | 179.2ft, to read as
follows:

I 17*2* lonizing radiation (or tTs
treatment of food.

lonizing radiation for treatment of
foods may bs safely used under the
following conditions: o
, {a) Energy sources. lonizing radiation
ia limited to: .

(1) Camma rays from sealed units of
Ihg% radionuclides cobalt-60 or cesium-

(2) Electrons generated from machine
sources at energies not to exceed 10
million electron volts. _

(3) X-rtys generated from machine
sources at energies not to exceed 5
million electron volts.

(b) Limitations.
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(c) Labeling. (1) The label and labeling
of retail packages of foods irradiated In
conformance with Baragraph (b) of thia
section shall bear &* following logo

13399

along with olthsr th* ilatsmsnt "Treated
withradiation™ or th* itatsment
"Treated by Irradiation” in addition to

. information required bK olhtr

regulations. Ths logo shall be placed
prominently and conspicuously in
conjrnctlon with the required si* lament.

(2) For Irradiated foods not in package
form, Iha required logo and phrase
Treated with radiation” or Treated by
irradiation" shall be displayed to th*
purchaser with either (i) the labeling of
the bulk container plainly in view or (ii)
a counter sijm. card or other
appropriate device bearing the
information that the product has been
treated with radiation. Aj an
alternativa, each Item of food may be .
individually labeled. In either case, the
information must be prominently and
consrncugusly displayed to purchasers.
The labeling requirement applies only to
a food that has been irradiated, not to a
food that merely contains sn irradiated
ingredient but that has not itself been
irradiated.

. (3J_For a food, any portion of which is
irradiated In conformance with
para?raph (b) of this section, the label
and abeImP and Invoice* or bills of
lading shall bear either the statement
Treated with radiation—do not
irradiate again" or the statement
Treated by irradiation— do not
Irradiate again" when shipped to a food
manufacturer or processor for further
processing, labeling, or packing.

(4) The wording requirements of
paragraphs (c)(1) and (2) of this section
pertaining to the label and labeling of
retail fac aeqed of food shall expire
April 18. 1968, unless extended by the
Food and Drug Administration by
publication for notice and comment in
the Federal Register.

Frank K. Young,
Commissioner ofFood and Drugs.

DstecL March 20,108s.
Otis K. Bowaa.
Secretary ofHealth and Human Services.
(FR poc. es-ses4 Filed 4-15-86; 11.06 im]
sujbpo coca 4iw)i-a
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ALASKA STATE LEGISLATURE
HOUSE OF REPRESENTATIVES
RESEARCH AGENCY

, Slate Capitol
ska 99811-3100
Iog 3100
465-3991
May 6, 1988
MEMORANDUM
T0: Representative Randy Phillips
ATTN: Janet Seitz
FROM: Patricia Brawley
Legislative Analyst
RE: Food Irradiation by Machine-Generated Electron Beams

Research Request 88.251

You requested information about the machine-generated source of radiation
recently recommended by the University of Alaska®s Institute of Northern
Engineering Food Irradiation Project. You specifically wished to know
about the process of food irradiation by electron beams, and the type of
fuel wused 1in this process.

High energy electron beam machines are capable of producing, as sources of
radiation, accelerated electrons (high energy electron beams) and X-rays.
Like X-ray machines 1in hospitals and dental offices, they are powered by
electricity. They contain no radioactive isotopes or materials, so the
machines are harmless when the electricity is disconnected. Potential
environmental and health risks involved 1in transportation, storage, and
handling of radioactive isotopes (cesium 137 and cobalt 60) are thus
eliminated. Problems 1involving facility maintenance, as well as possible
damage from earthquakes, tsunamis, or other disasters are also eliminated.
During use, as with X-ray machines, operators must be biologically shielded
from the beams produced.

Unlike radioactive isotope sources, which <constantly emit gamma rays,

machine-generated sources work by a principle of kinetic energy: when
objects are not 1in motion, energy 1is potential; when 1in motion, energy is
kinetic. According to Dr. John Zarling, Director of the Institute of

Northern Engineering and principal investigator of the food 1irradiation
project,
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High energy electrons are produced when electrons emitted from a
filament or cathode are accelerated by an electric field in a
vacuum tube. This Dbeam of electrons then passes through an
alternating magnetic field where it 1is "scanned” so it can emerge
through a thin metallic window in a fan-shaped configuration.

X-rays are created when high energy electrons hit a metal plate and are
accelerated to a very high velocity. Electron beams do not penetrate as
deeply as do X-rays, but they are more cost effective to use. High energy
electron beams, Ilike X-rays, can be directed or aimed, and thus are both
morecontrollable and more efficient ;han gamma rays, which are emitted
constantly and in all directions.

Hitting lead causes electrons to slow sufficiently for kinetic energy to be
lost. Thus, according to Dr. Zarling, high energy electron beam
irradiation facilities would require maze-like construction with thick
walls of concrete and lead to contain and slow the beams until they return
to a harmless state.

All  sources recommended for food 1irradiation (accelerated electrons,

X-rays, and gamma rays) produce similar results in foods. Ostensibly, the
electron beam machine as a process 1is far less risky than other potential
processes. Questions about the safety of the product--a separate but

equally important issue--remain unchanged.

I hope this information is useful to you. If you have further questions,
please call.

Quoted by Dr. Zarling from Morrison and Roberts, "Food Irradiation:
New Perspectives on a Controversial Technology," U.S. Department of
Agriculture, December 1985.



Patrick A. Lynch, M.D.
Radiologist

209 Moller Avenue
Sitka, AK 99835

June 2, 1983

Representative John Sund
Alaska State Legislature
House of Representatives
P. O. Box Y, State Capitol
Juneau, AK 99811-3100

Dear Representative Sund:

I have come across a copy of a memorandum directed to your attention
for the attention of Peggy Sepulveda from Patricia Brawley, Legislative
Analyst re the Food & Drug Administration— O bjectivity and Reliability
Relating to Food Irradiation, your Research Request 88.202.

In reading the response | have the very definite feeling that the
analyst sensed a feeling of opposition to food irradiation for the
analysis seems quite slanted.

I would, however, point out to you the erroneous conclusion reached in
the last paragraph wherein the FDA is accused as being an intermediary for
the Department of Energy in a coordinated effort to shift the
responsibility for byproducts of nuclear weapon production elsewhere. Hay
| strongly point out to you that this specifically refers to Radioactive
Cesium 137 which has been encapsulated and stored at Hanford for many

years without incident. Contrary to the opponents of food irradiation
Radioactive Cesium 137 is the most ideal isotope for use in irradiation of
food no matter what its origin may l/ave been. It has a half-life of 30
years far exceeding that of man made radioactive cobalt. It has an ideal

energy of 0.67 MEV thus requiring less protection and source shielding.
It has not proven to be any more difficult to handle tjfran any other
isotope having been encapsulated safely for over 20 years andused inthe
Sandia Project.

I would hope that before any final conclusions are reached in your
committee that the studies on tbe safety on radioactive isotopes,
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specifically, radioactive Cesium 137 conducted by Dr. Garth Tingey,
Batelle Northwest Laboratories of Richland, Washington, under commission
from the United States government be available for part of your
deliberations so that they may be conducted on the basis of fact and not
on wide spread untruths as are promulgated in the last sentence of your

analysts report.

Very Truly Yours,

Patrick A. Lynch, M.D.
Diplomate of the American
Board of Bidiology

cc: Patricia Brawley
Peggy Sepulveda



Accord Research and Educational Associates, |
314 West 91st Street New York, N.Y. IOC

Phone: (212) 580-31

TESTIMONY BEFORE THE -
SUBCOMMITTEE ON HEALTH AND THE ENVIRONMENT

OF THE
HOUSE COMMITTEE ON ENERGY AND COMMERCE
BY * .

RICHARD PICCIONI, PH.D.
SENIOR STAFF SCIENTIST
ACCORD RESEARCH AND EDUCATIONAL ASSOCIATES
JUNE 19, 1987

| ara Dr. Richard Piccioni, Senior Staff Scientist with Accord
Research and Educational Associates, a not-for-profit pudic
health research group based in New York City. I hold a

doctorate in biophysics from the Rockefeller University,

conducted three years of postdoctoral research at the

Rockefeller supported by grants from the National Science

Foundation and the National Institutes of Health, and was an

assistant professor of biological science at the City University

of New York, where my research was funded by the US Department

of Agriculture and the MacArthur Foundation.

Over the past twenty months a team of biologists, chemists,

physicians, and statisticians in our organization have carried
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out an in-depth examination of the technical basis of the Food

and Drug Administration's recent approvals of food irradiation

processing. We feel that there is no assurance in the
scientific literature or the arguments of the FDA that the
widespread irradiation of food will not be a significant, if
silent, threat to the public health. In summary, we feel the

FDA has adopted scientifically indefensible criteria for

assessing, and in their view, demonstrating, the safety of

irradiated foods.

The unique nature of food irradiation processing

Treatment of food with ionizing radiation presents issues of
food safety qualitatively wunlike those posed by any other food
processing method or food additive, The large amount of energy
contained.in ionizing radiation provides the potential for
exceedingly complex chemical transformation of food components,
including the production of mutagenic or carcinogenic substances

which were not present, or were present in far smaller amounts,

before irradiation. This potential far exceeds that cf ordinary
heat processing, microwave radiation, etc., because the energy
contained in each "quantum" of gamma radiation is so great. At

the same time, because the production of these "radiolytic



products" takes place within the food itself, it is impossible
to design a toxicological test in which animals are exposed to
exaggerated doses of these products, the chemical identity of
which remains largely unknown. Thus toxicologists are limited
to biological testing which is thousands of times less sensitive

than the testing typically required or other chemical additives

or pesticide residues.

It should be clearly understood that without toxicological
testing at exaggerated doses, the carcinogenic risk to large
human populations ingesting any additive or residue is
impossible to assess. Exposure of test animals to exaggerated
doses is the most basic tool in use in estimating carcinogenic

risk. In the case of food irradiation, this tool is simply not

available.

At the same time, evidence from other types of experiments
provides a strong indication that mutagens and/or carcinogens
are indeed present in irradiated foods. What such experiments
are unable to provide, however, is a quantitative estimate of
the risk. In the absence of such a estimate, it is completely
irresponsible to proceed with the sale and distribution of
irradiated foods. Consequently, recent approvals by the FDA for

food irradiation processing should be immediately rescinded.
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Basis of FDA's approvals

To understand how this has come to pass, we must briefly review
some recent history: In 1979, after years of controversy and
false starts, radiation food processing was re-evaluated by a
specially appointed FDA committee, the BFIFC (Bureau of Foods
Irradiated Foods Committee). They acknowledged that feeding
whole, irradiated foods to test animals, even over long periods
of time, was completely inadequate to assess the carcinogenic
potential of the radiolytic products present in _those_lepcﬁdﬁ. As
an alternative to direct biological testing, they proposed
acceptance of a theoretical calculation of the maximum
concentration of ra]diolytic products presentl in irradia”te«d food
and made the extraordinary leap of faith that parts-per-million
residues of unknown substances pose no risk when ingested by

millions Of people over their entire lives.

Subsequently, an FDA task force reiterated the BFIFC
recommendations, and reported the results of an elaborate
"review" of the available literature on the toxicological
testing of irradiated foods, testing which they, as well as the
BFIFC, agreed was inherently incapable of providing definitive
evidence of the safety of irradiated foods. The five studies
which have been mentioned by others at this hearing provided,
according to the FDA itself, only the assurance that irradiated

food is not wildly mutagenic and/or carcinogenic. The task
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force therefore justified its conditional approval of
irradiation of fruits and vegetables with up to 100 kilorad, and

spices with up to 3 million rad, on the same theoretical basis

as proposed by BFIFC.

Positive evidence of carcinogenic risk

Proponents of food irradiation commonly claim there are no
studies in tiie scientific literature showing mutagenic or <&
carcinogenic activity in irradiated foods or food components.

In fact, as our own literature survey has shown_(Table [|) dozens
of such studies exist, observed in a variety of biological..,
systems , published by a variety cf authors in a variety of
peer-reviewed scientific journals over a period of twenty

years. Proponents of food irradiation commonly claim that the
chemical changes occurring in irradiated foods are thoroughly
understood, and that there have been no studies indicating the
formation of known mutagens or carcinogens. In fact, a
substantial number of studies can be found in the open
scientific literature indicating the presence of known mutagens,
carcinogens, or cytotoxic substances in food or food components
which have been irradiated (Table 2). Furthermore, the

radiation chemistry of foods is far from fully understood, as

evidenced by a steady appearance in the literature of studies on

new radiolytic products found in various irradiated foods (e.g.,

Sirnic and Jovanovic (1986), Akhlag et al. (1987)). Mar.y of
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these radiolytic products have not been individually tested for

uutagencity or carcinogenicity.

In short, the available scientific literature provides evidence
to make a strong presumption of carcincgenicty in some if not

all irradiated foods. The question is one of quantifying the

risk.

Pesticide replacement

In the absence of a quantitative estimate of the carcinogenic
risk posed by the consumption of irradiated foods, there is no
basis to the further claim that food irradiation could replace
carcinogenic pesticides with an improvement in the overall '
guality of the food supply. Recently, the National Academy of
Sciences (1987) identified 23 pesticides which are responsible
for the vast majority of the total carcinogenic risk posed by
the presence of pesticide residues in the US food supply. Food
irradiation would make essentially no contribution to the
elimination of these pesticides since of the 23, several are
herbicides or insecticides applied in the field to prevent
pre-harvest losses (Chemical and Pharmaceutical Press, 1987) ,
and the remainder are fungicides, whose replacement by
irradiation is a highly dubious proposition (Sommer, 1966 and

personal communication). In fact irradiation of fruits and

vegetables may v;ell increase, rather than decrease, the
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requirement for post-harvest application of fungicides because
irradiated products are more susceptible to infection by molds

and fungi (Sommer, op. cit., and Niemand et al., 1985).

Radiation treatment of Salmonella-contaminated poultry

On the question of the wuse of ionizing radiation to inactivate

Salmonella in poultry, it is important to understand two
> 15 . LV
points::
1. Doses required for even partial "pasteurization" of

poultry meat are far greater than the doses which have been
deemed "safe" by any of the evidence or arguments provided
by the FDA to date. The "massive" feeding studies of 5
megarad irradiated chicken are no more capable of assessing
carcinogenic risk than are any of the other irradiated-food
feeding studies the FDA has categorically dismissed before;
all lack the dose-exaggeration factor essential to any valid
toxicological test. All of the concerns of the presence of
trace mutagens or carcinogens in foods irradiated at "low"
doses of 100,000 rads are only greater at doses of one

million rads, required for even partial Salmonella

inactivation.

2. Major unresolved microbiological questions arise

regarding the safety of gamma processing of
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salmonella-contaminated poultry: much of the virulence of
recent cases of salmonellosis has been attributed to the
presence of antibiotic resistant strains of the pathogen,
due in turn to the use of these antibiotics in the poultry
industry (Cohen and Tauxs, 1986), the addition of a highly
mutagenic processing procedure, namely, gamma irradiation,

on poultry carcasses still containing low levels of

antibiotics is an appalling scenario for the appearance in
the irradiated food of new, antibiotic-resistant strains.

This issue has received serious, but not adequate, attention

in the scientific literature (Privet et al., 1971).

Enhancement of aflatoxin production

The FDA has also been quick to dismiss concerns that irradiation

of Aspergillis flavus spores or the grains upon which this

fungus can grow, can increase the production of the potent

carcinogen aflatoxin (Federal Register, 4/18/86) citing and

dismissing a single study on the subject. In fact (Table.3)

there have been several studies showing serious aflatoxin—

enhancement effects at or near the very doses proposed for the

irradiation of grain.
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Summary: rescind FDA approvals

In summary, the continuing research effort by our organization
indicates clearly that recent and pending approvals of food

irradiation processing by the FDA should be rescinded, and the
same degree of caution now being expressed by several state and

national agencies around the world be implemented on a federal

level.
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Kuzin & Kryukova
Swaminathan et al.
Kuzin

Swaminathan et al.
Chopra & Swaminathan

Molin & Ehrenberg
Berry et al.
Chopra

Holsten et al.
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Rinehart & Ratty
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Shaw & Hayes

Hills & Berry
Hollowell & Littlefield
Makinen et al.

Parkash

Rinehart & Ratty
Rinehart & Ratty

Schubert et al.
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Hollowell & Littlefield
Melette et al.

Ammirato & Steward
Chopra
Moutschen-Dahmen et al.
Schubert and Sanders
Kopylov et al.
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Vijayalaxmi
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plant leaves
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nucleic acids
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sucrose
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wheat endosperm
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wheat

wheat
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OR CYTOTOXICITY
observation

chromosomal
chromosomal
mutagenicity of
mutagenicity
devel. abnormalities
cytotoxicity
cytotoxicity

probable mutagenicity
chromosomal damage
mutagenicity
mutagenicity
mutagenicity

damage
damage
extracts

chromosomal damage
cytotoxcity

chromosomal damage
chromosomal damage

mutagenicity
mutagenicity
mutagenicity
cytotoxicity
cytotoxicity
chromosomal
mutagenicity
devel. abnormalities
mutagenicity
preimplantationldeath
cytotoxicity

damage

mutagenicity of extracts
mutagenicity

polyploidy

chromosomal damage
polyploidy

mutagenicity
sperm count
polyploidy
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onion roots
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1963
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1968
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dextrose, fructose

¢ H I* _
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oil mixtures

sucrose \{

D-fructose,
D-rhamnose,

D-glucose,
D-mannosti,

D-galactose, D-fucose
sucrose

minimal cell medium
glucose

plant tissues

deoxy-D-ribose
D-ribose

glucose
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radiolytic product

thymus,orthoquinones

orthophenols

glyoxal
formaldehyde

peroxides
carbonyl compounds
benzo(a)pyrenes
guinones
malonaldehyde

lipid peroxides

hydroxyalkyl
glyoxal

peroxides

alpha,
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hydrogen peroxide

organic peroxides

organic peroxides
orthoquinones

hydrogen peroxide
malonaldehyde
carbonyl compounds
glyoxa 1l

malonyld ialdehyde
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beta-unsaturated

IDENTIFICATION OF MUTAGENIC, CARCINOGENIC, OR CYTOTOXIC RADIOLYTIC PRODUCTS

comments

carcinogen ic
carcinogenic

mutagenic
mutagenic

mutagenic
cytotoxic

carcinogenic
carcinogenic
mutagenic
mutagenic

mutagenic
mutagenic

(toxicity
upon heat
solution)

cytotoxic
increased
irradiated

mutagenic

mutagenic, generates
secondary mutagens

mutagenic

mutagenic
carcinogenic

mutagenic
mutagenic
cytotox ic

bInrln to
binds to

mutagenic,
mutagenic,

Associates

ing

DNA
DNA
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Jemmali & Guilbot "1969 .Aspergillis flavus spores
.
Schindler & Noble 1970 Aspergillisflavus spores
0 L] 1 -0 -... **l*
Priyadarshini & Tulpule 1976 wheat, potatoes, maize, sorghum,
Priyadarshini & Tulpule 1979 wteat
Schindler et al. 1980 Aspergillisflavus spores
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INCREASED )AFLATOCIN pbpopycTION AFTER IRRADIATION

dose

75 - 200 krad

20 - 500 krad
millet 10 -75 krad

50 _ 25Q krad

75 _ 450 krad

Associates



Alaska State Legislature

House
P.O. BOX V
I REPRESENTATIVE RANDY PHILLIPS , State Capitol
House District 15 Ju"ea,,* Alaska

(907) AB5-A9A9

Memorandum

T0: Representative John Sund, Chairman
House Judiciary Committee

FROM: Representative Randy Phillips® lﬂﬂ f
DATE: March 10, 1988
RE: CSHB 388 (HESS)

Attached 1is a memorandum from Theresa L. Bannister, Legislative Counsel.
This memorandum discusses the federal preemption clause, an issue raised
by Representative Gruenberg at yesterday"s committee meeting.

If you have any questions, please do not hesitate to contact me. Thank
you for your assistance.

Attachment

cc: Rep. Fran Ulmer (w/attachment)
Rep. Sam Gotten (w/attachment)
Rep. Max Gruenberg (w/attachment)
Rep. Mike Navarre (w/attachment)
Rep. Ramona Barnes (w/attachment)
Rep. Robin Taylor (w/attachment)
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MEMORANDUM March 10, 1988

SUBJECT: Federal preemption and CSHB 388 (HESS)

TO: Representative Randy Phillips

FROM: Theresa L. Bannister #

Legislative Counsel

You have requested an opinion whether the Federal Food,

Drug, and Cosmetic Act (21 U.S.C. 301 et seq.) (herein FDCA)
preempts the prohibition in CSHB 388(HESS) against the sale
of irradiated food. Although I do not believe that the i1s—
sue 1is strictly black and white, in my opinion the FDCA
would not preempt this prohibition.

At the outset, there 1is no specific preemption provision 1In
the FDCA for this area; the FDCA does not explicitly address
state laws other than for margarine. Next, the proposed
prohibition does not stand as an obstacle to the
accomplishment and execution of the purposes and objectives
of the FDCA, since the goal of the FDCA relevant to this
inquiry is to protect the individual from unsafe food, and
the goal of the proposed law is the same. Finally, the
proposed law does not directly conflict with the FDCA.
Although the FDCA allows the use of irradiation in certain
foods, 1t does not mandate the sale of these foods, but
merely prescribes the conditions under which such things as
irradiation may be safely used in certain foods. (See 21
U.S.C. 348).

In addition, | believe that a court would hesitate to pre—
empt this proposed law for two reasons. The first reason 1is
that the prohibition of the sale of irradiated food in the
state falls within the traditional police powers of the
state to protect the health and welfare of i1ts inhabitants.
The second reason 1is that there i1s a growing reluctance of
courts to infer federal preemption of state laws. 55 U. S.
Law Week 2226.



Representative Randy Phillips
Page 2
March 10, 1988

In conclusion, 1 believe that i1t is unlikely that a court

would hold that the prohibition proposed by CSHB 388 (HESS)
against the sale of irradiated food to be preempted by the
Federal Food, Drug, and Cosmetic Act.

If 1 may be of further assistance, please advise.

TLB:gc
WKG2:45



Alaska Center for the Environm ent

700 H Street, Suite 4 « Anchorage, Alaska 99501 « (907) 274-3621

March 8, 1988

To House Judiciary Commi ttee Members:

Alaska Center for the Environment 1is a nonprofit citizens
organization interested 1in environmental protection. We support
HB 388, relating to irradiated food.

We wunderstand that the US Department of Energy has contracted
with the University to construct a demonstration plant to

irradiate fish. We are concerned about the possibility of
having this type of facility in Alaska because of the risks
involved. These risks 1include transportation accidents,
releases through 1leaks or emissions or spills of radioactive
materials. The Cesium-137 that 1is to be used would likely
contaminate groundwater if spilled to the ground because of 1its
solubility in water. Also, how would it be decided where to

locate such a facility--will seismicity, flooding and
environmentally unsuited areas be excluded from consideration?

We support passage of HB 388 as a step towards discouraging the
development of the food irradiation industry 1in Alaska. There
is too much that 1is unknown about the molecular changes in food
resulting from irradiation and the production of unique
radiolytic products to be assured that it is a safe process. In
fact, of 413 available studies on food irradiation, the FDA
found only 5 studies that appear to support safety (from Final
Report Task Group Irradiated Food, U.S. Department of Health.

Apri 1 1982).

Si ncerely,

Kristine Benson
Hazardous Waste Specialist
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Date referred: 1/22/88 FURTHER REFERRALS: Judiciary

) DATE: 2-23-7"
Health, Education and
The Social Services Committee has considered HB 388

"An Act relating to irradiated food."

RECOMMENDS:
[ replace with _ tx ] the same title
[ ] attached amendment(s) [ 1anew title
[y1 do pass
] do not pass
] no recommendation
] individual recommendations
] additional referral to the Committee
ADOPTS: [ ] letter of intent
ATTACHES NEW FISCAL NOTE(s):
[X ] fiscal impact [ ] same as previous fiscal note
[ ] =zero fiscal note published
[ ] =zero with analysis [ ] same as previous zero fiscal

note published
SIGNING DO PASS: SIGNING OTHER RECOMMENDATIONS:




PAPER/Departrnerst o Health & Social Services

POSITION

Position Paper
HB 388
For an Act entitled: "An Act relating to irradiated food."

HB 388 prohibits the sale of irradiated food including
spices and food that contains an irradiated ingredient unless
the only 1irradiated ingredient is a spice. While 1t appears
passage of this bill would have economic iImpact due to the
long established practice of irradiating spices, the scope
of this position paper is limited to the health considerations
of irradiated food.

Background

The health aspects of irradiated food have been studied
for many years. The Food and Drug Administration (FDA) has
conducted exhaustive reviews of all available studies and has
determined that irradiated food 1is safe for human consumption.
The FDA has concluded there 1s no scientific evidence meeting
FDA standards for toxicological studies that shows adverse
effects on health from the consumption of irradiated food.
Results of studies used to support claims of harmful effects
have been rejected due to lack of adequate scientific controls
or design, 1including radiation doses far in excess of those
considered acceptable for food processing. In 1ts conserva—
tive approach, the FDA has approved the irradiation of certain
foods only, and it has limited the radiation doses to one-
tenth of those shown to be safe. This position 1is supported
by such diverse groups as the Council for Agricultural Science
and Technology, the World Health Organization, the Food and
Agricultural Organization of the United Nations, the American
Medical Association, and the International Atomic Energy
Agency.

In addition to the FDA, numerous national and international
organizations recognized 1in health, food technology, and radia—
tion safety have closely examined claims of harmful effects
presently being made by those opposed to food irradiation.

In every case, these organizations have judged irradiated

food to be safe for human consumption.

Position

Without acceptable scientific evidence showing that
irradiation is harmful to health, the department believes it
is 1nappropriate to forbid the sale of 1irradiated food in
the state. Proper labeling of irradiated foods will allow
those opposed to i1t to exercise their choice in the foods
they purchase.

The Department of Health and Social Services opposes
passage of HB 388.
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POSITION PAPER
DEPARTMENT OF ENVIRONMENTAL CONSERVATION

House Bill No. 388 February 2, 1988

"An act prohibiting the sale of irradiated food."

Department position:

The Department has not taken a position on this bill for the
following reasons. The Department has no staff with training and
experience in the irradiation of food. The Department®s
expertise regarding food products is inspecting the sanitary
operations of food production facilities. There is a large
amount of information and scientific data on this issue.

Although review and analysis of the available data are beyond the
Department®s current capacity to effectively review and analyze,
we are pleased to assist the committee in identifying useful
information, including the following background.

FDA Requirements

The treatment of certain food products and spices with 1idonizing
radiation is- approved by the U.S. Food and Drug Administration
(FDA). FDA has approved the following application dosages: for
foods which can comprise more than 0.01% of the daily diet, the
dosage cannot exceed 1 kilogray (KGy); for foods which can
comprise less than 0.01% of the daily diet, dosage cannot exceed
50 KGy.

FDA Approved Sources of Irradiation

Approved irradiation sources include: radioactive isotopes
(Cobalt-60 or Cesium-137) and machines (x-ray or electron beam).

FDA Foods Approved for Irradiation

FDA has approved the application of irradiation to the following
foods: fruits/vegetables (slow growth and ripening and control
insects)? dried spices and herbs (kill insects and control
microorganisms); pork (control trichinosis); white potatoes
(growth and maturation inhibition); and wheat and wheat flour
(control insects).

FDA Labeling Requirements

Labeling requirements have also been imposed by FDA to ensure
that the consumer 1is aware that food they are consuming has been
irradiated. Treated products contain a label statement that
contains the international 1irradiation process logo (tulip) and



the statement "treated with radiation” or "treated by

irradiation". On April 18, 1988 the requirement for the written
warning is scheduled to be withdrawn. This action would leave
only the international irradiation process logo on retail
packages. FDA has informed DEC that this will probably not

occur since the average consumer probably does not know what the
logo symbolizes.

Enforcement

The department would enforce the provisions of this bill by
inspecting food distributors, warehouses, and retail and
wholesale outlets for food labeled with the federally required
irradiation symbol and product statement. If irradiated food was
found during the course of inspection, the department would
embargo the product under the authority in 17.020.230 and require
that it be destroyed or returned to an out-of-state distributor.



STATE OF ALASKA BILL VERSION : HB 388
1988 LEGISLATIVE SESSION PUBLISHDATE - .1/22/88

FISCAL NOTE

REQUER Jifin

Revision Date: - Agency Affected: .Environmental Conservation
Title: An Act relating to irradiated BRU: Environmental Health

food.

Sponsori Peter Goll and Randy PhIIIIpS Components: Sanitat lon

Requestor:Randv Phil lips

EXPENDITURES/REVENUES: (Thousands of Dollars)

OPERATING FY 88 FY 89 FY 90 FY 91 FY 92 FY 93
PERSONAL SERVICES - 14.9 14.9 14.9 14.9 14.9
TRAVEL _ - -

CONTRACTUAL - 2N, 2.0 2.0 2.0 2.0
SUPPLIES - i.n I.n 1.0 in in
EQUIPMENT

LAND* STRUCTURES _ — -
GRANTS, CLAIMS . i : - -
MISCELLANEOUS - - - - -

TOTAL OPERATING 0 17.9 17.9 17.9 17.9 17.9
CAPITAL 0 0 0 0 0 0
REVENUE 0 0 0 0 0 u

FUNDING: (Thousands ofDollars)

GENERAL FUND 0 17.9 17.9 17.9 17.9 17.9

FEDERAL FUNDS 0 0 0 0 0

OTHER n 0 n n n n

TOTAL n 17.9 17.0 17.n 17.P

POSITIONS:

FULL-TIME - - - - - -

PART-TIME - 1 1 1 1 1

TEMPORARY -

ANALYSIS : (Attach aseparate page if necessary)

Attached.
Prepared by: Douglas r.. Dnnp.yan Phone : 465=2.6009.
Division : Environmental Health — -<_-/6ate : — 2/2/88—

Approved by Commissioner: Dennis D
Agency: Environmental Conservatttm — - A -. '
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STATE OF ALASKA
OFFICE OF THE GOVERNOR

BILL ANALYSIS

department Environments! "< JWfcw Environmental MLLNUMMN
Conservation Health HB 388
SHORT TILECF BILL

"An Act relating to irradiated food"

Peter Goll and
Randy Phillips

departmentposmou -jhe passage of HB 388 would require that the Department expand it"s inspection

activities at approximately 500 retail markets to ensure that

irradiated products were not

being sold. The additional time per _inspection is estimated to be approximately (Continued)
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HB 388 Analysis (Continued)

one (1) hour per inspection. These facilities are inspected once per
year.

The Department would begin inspecting 51 retail markets in the Munici—
pality of Anchorage, which are not currently inspected by the depart—
ment. It Is estimated that the inspection of these markets would be

approximately 2 hours including travel time.

This inspection effort would amount to a total of 602 hours/year or
about four months/year.



Time Status

IsnvJronmental
Staff Mouths

F Four (4)

ml vr. "
Type of Expenditure
1
Salary
Benefits
Premium Pay
Other
Total Personal Services
Travel
Contractual
Commodities
Equipment
Other
Total Cost

Funding Source for Total Cost

Federal ReceiDts 1002
G. F. Match 1003
General Fund 1004

GF Program Receipts 1005
Other

Request For
New Position

Sanitarian 11

Agency
BRU

Component

Amount
3

vyt

17.9

17.9

Environmental
Environmental

Sanitation

Conservation

Health

No. <jf Positions | Rai*p/™tep Barg. Un*

Locstion

Election District
Anchorage, 7

AK.
Justification

is required to support the implementa-
tion or HB JBB An Act relating to irradiated food."
Approximately 500 retail markets-would be inspected
to ensure that prohibited products were not being
sold. All retail markets would be contacted and
notified of the new law. It is estimated that the
inspection of these facilities would require approx—
imately 2 hours each, including travel time.

This position

The additional inspection effort would amount to a
total of 602 hours per year or about four months
per year.
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