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Alaska State Legislature
House

P.O. BOX V 
State Capitol 

Juneau, Alaska 99811

REPRESENTATIVE RANDY PHILLIPS 
H o u s e  D i s t r i c t  15 (907) 465-4949

MEMORANDUM

TO: House Judiciary Committee

FROM: Representative Randy P h i ll ip ^^ ^f ^

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 I have attached another memorandum from Ms. Bannister 
concerning this question (See Attachment 3).

The provisions contained in Committee Substitute for House Bill 388 
(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 in 
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).



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 in 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 in 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. I have 
attached a list of spices and herbs that are being irradiated at the 
present time (See Attachment 13).

The greatest concerns I have with the food irradiation process are as
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 the irradiator plants.
There is danger both to the workers in an irradiation plant as well as
residents of the surrounding area. I 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 is 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, I have also attached a list of articles that I 
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.

I would appreciate your support of this legislation.

House J u d ic ia r y  C om m ittee
M arch 8 , 1988
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ran nniomiTMi
LEGISLATIVE AFFAIRS AGENCY

M E M O R A N D U M  M a r c h  7, 1988

POUCHY ■ STATE CAPIIOl
JUNEAU. ALASKA 99811

907 dftS 3800

SUBJECT: Sectional analysis of CSHB 388 (HESS)

TO: Representative Ra ndy Phillips

FROM: Theresa L. B a n n i s t e r ^ *
L egislative Counsel

Y o u  have requested a sectional analysis of the above 
d e s c r i b e d  bill.

As a preli m i n a r y  matter, note that a s e c t i onal analysis or 
summary of a bill should not be considered  an a u t h o r i t a t i v e  
i nterp r e t a t i o n  of the bill and the bill itself is the b e s t  
s tatement of its contents.

S e c tion 1 prohibits the knowing sale of i r r a d i a t e d  food. 
Defines “'irradiated" as having been t r eate d w i t h  gamma 
r a d i a t i o n  or other ionizing radiation. Excl udes i r r a d i a t e d  
spices from being considered irradiated food, and excludes 
food from b eing considered irradiated food if the onl y i r­
rad i a t e d  ingredients are irradiated spices.

Section 2 indicates that the c o m missioner of e n v i r o n m e n t a l  
c o n s e r v a t i o n  (or the commissioner's designee) is r e s p o n s i b l e  
for enforcing  the prohibition against the k n o w i n g  sale of 
i rradi a t e d  food.

TLBrbb
w k b 3 / 0 7 9
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LEGISLATIVE AFFAIRS AGENCY

M E M O R A N D U M  January 21, 1988

POUCH Y SIATE CAPITOL
JUNEAU. ALASKA 99811

907 ■ <165-3800

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; 
if you wish to have these provisions apply also, please 
advise.

If I may be of further assistance, please advise.

Attachment

T L B :gc 
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LEGISLATIVE AFFAIRS AGENCY

POUCH Y • STATE CAPITCX. 

JUNEAU. AlASKA 99811 

907*465-3800

M E M O R A N D U M F e b r uary 1, 1988

SUBJECT: KB 388 and the Commerce Clause

TO: Re pres e n t a t i v e  Randy Phillips

FROM: Theresa L. B a n n ister
Legislative Counsel

Y o u  have requested a w r i t t e n  o p i ni on on w h e t h e r  the p r o h i b i­
tion in H B  388 against selling irradiated food in the state 
v i o l a t e s  the Commerce Clause of the U.S. Constitution. The 
p r o h i b i t i o n  applies only to food sold in the state, and it 
does not directly regul ate or dis criminate against i n t e r­
state commerce. The state has a legitimate interest in p r o­
tecting the health and w e l f a r e  of its citizens, and the b i l l  
appears to be a reasonable  exercis e of this power. A l t h o u g h  
the p r o h i b i t i o n  will affect inte rstate commerce, I cannot 
think of an interstate commerce effect of this bill that 
w o u l d  be considered to clearly exceed the p r o t e c t i o n  of the 
p h y s i c a l  health of the state's citizens. Since the b e n e f i t s  
of this legislation are intangib le and cannot be e f f e c t i v e l y  
m e a s u r e d  against its effects on interstate commerce, and 
since the effects on interstate commerce do not clearly e x­
ceed the benefits of the bill, it is likely that a court 
w o u l d  u p h o l d  the legislature's d e c ision to exercise the 
state's police power in this manner. For the above reasons 
it is m y  opinion that HB 388 w o u l d  not be held to v i o l a t e  
the Commerce Clause of the U.S. Constitution.

If I m a y  b e  of further assistance, please advise.

T L B :gc 
W K G 1 :058
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because it is misleading, in determining whether the labeling or adver­
tisement is misleading, 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 light of 
the representations or material with respect to 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 jr usual conditions of use. (§ 2(1) 
ch 129 SLA 1949)

Collateral re fe ren ce s . —  Products lia ­
b ility  o f manufacturer o r se lle r fo r in ju ry  
o r death alleged ly caused by fa ilu re  to 
w arn regarding danger in use o f  vaccine o r 
prescription drug, 94 ALRdd 748.

Promotional e fforts directed towards 
prescribing physician as affecting pre­

scription drug manufacturer's liab ility  fo r 
product-caused in ju ry , 94 ALR3d 1080.

W hat constitutes "false advertising”  o f 
food products o r cosmetics within §§ 5 and 
12 o f the Federal Trade Commission Act 
(15 USCS §§ 45, 52 ), 50 ALR Fed. 16.

Sec. 17.20.310. Penalties. A person who violates the provisions of 
AS 17.20.290, upon conviction, is punishable by imprisonment for not 
more than six months, or by a fine of not more than $500, or by both. 
If the violation is committed after a conviction under this section has 
become final, the person is punishable by imprisonment for not more 
than one year, or by a fine of not more than $500, or by both. (§ 5(a) 
ch 129 SLA 1949)

Sec. 17.20.320. Effect of written guaranty. A person is not sub­
ject to the penalties of AS 17.20.310 for having violated AS 
17.20.290(1) or (3) if that 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(b) 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 liable under 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 of health and social services to 
furnish the name and post office address of the manufacturer, packer, 
distributor, seller, or advertising agency, residing in the state who 
caused dissemination of the advertisement. (§ 5(c) ch 129 SLA 1949; 
am Executive Order No. 51, § 31 (1981))

o
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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 commissioner shall immediately 
condemn or destroy it or in any other manner render it unsalable as 
human food. (§ 6(d) ch 129 SLA 1949; am Executive Order No. 51, § 28 
(1981))

E ffe c t o f  am endm en ts . —  The 1981 
amendment added " o f environmental con­

servation" following "the commissioner" 
in the second sentence.

Sec. 17.20.280. Injunction proceedings. The commissioner of 
environmental conservation and the commissioner of health and social 
services may apply to the superior court for, 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. (§ 4 ch 
129 SLA 1949; am Executive Order No. 51, § 29 (1981))

E ffe c t o f  am endm en ts . —  The 1981 
amendment added "o f environmental con­
servation and the commissioner o f health

and social services" following "commis­
sioner" and added "the ir respective por­
tions o f ’ following "person from violating."

Section

Article 6. Prohibited Acts and Penalties.

Section
290. Prohibited acts
300. Determ ination o f m isleading 

labeling o r advertisement 
310. Penalties

320. Effect o f written guaranty 
330. L iab ility  for dissemination o f false 

advertising

C o lla te ra l re fe ren ce s . —  25 Am. Ju r. 
2d, D rugs, Narcotics, and Poisons, § 40 et

seq; 35 Am. Ju r. 2d, Food, §§ 63 et seq., 74 
et seq.

Sec. 17.20.290. Prohibited acts, (a) The following acts and the 
causing thereof are prohibited:
(1) the manufacture, or sale, or delivery, holding, or offering of sale 

of food, drug, device, or cosmetic that is adulterated or misbranded;
(2) the adulteration or misbranding of food, drug, device or cosmetic;
(3) the receipt in commerce of food, drug, device, or cosmetic that is 

adulterated or misbranded, and the delivery or proffered delivery of 
them for pay or otherwise;
(4) 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;



Official Business

Alaska State Legislature
H ouse

P.O. BOX V

REPRESENTATIVE RANDY PHILLIPS
H o u s e  D i s t r i c t  15 Juneau> Alaska(907) 1165-9999

Memorandum

TO: Representative John Sund
Chairman, House Judiciary Committee

FROM: Representative Randy Phillips C. /'

DATE: March 7, 1988 """

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 someone to 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 requested by 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.

A g a i n ,  M r .  D a s s e r  e m p h a s i z e d  t h a t  s i n c e  t h e  F D A  h a d  t u r n e d  d o w n  s i m i l a r  r e q u e s t s  

f r o m  o t h e r  s t a t e s ,  i t  f e l t  i t  c o u l d  n o t  h o n o r  a r e q u e s t  t o  p a r t i c i p a t e  i n  t h e  

h e a r i n g  t o  b e  h e l d  t h i s  c o m i n g  W e d n e s d a y .

ATTACHMENT 6



Y O U  G Y  Y O U R  
l i N n r . l ;  S T A T E S  S E N A T O R

U J . O O A R T U IN T  or  HKALTH AND HUMAN SERVICES A L A S K A

P85-48 Food and Drug Administration
FOR IMMEDIATE RELEASE James Greene (202) 245-1144
December 12, 1985 (Home) (202) 544-1581

H S Secretary Margaret M. Hedcler today announced that she has approved fo r 

publication a Food and Drug Administration fina l rule to broaden the approved 
uses of radiation in foods.

Th is  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 k i l l  insects in harvested fresh fru its  and 

vegetables.

" I began work on th is issue —  years ago — » as a member of Congress,"

Secretary Heckler said. Th is regulation is an important step forward for

consumers —  a proven, safe method to protect fresh fru its  and vegetables from 

Insects, and to Inhibit spoilage and extend shelf l i fe .

Treatment of fru its  and vegetables with picowaves may make some foods more 

available or less expensive. Unlike chemical pesticides— some of which are now 

under attadc— irradiation leaves no residue 1n food. I t  does not make food 

radioactive, nor does I t  pose any radioactivity danger to the consuner."

Approval of the regulation w ill 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 k i l l  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 a ll,  the United 

States and 20 other countries allow the use of picowaves on foods."

-M0RE-
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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 become 

radioactive. Consumers are not exposed to radiation. Nutritional values are 
not significantly changed, she said.

The regulation w ill permit:

— fresh fru its  and vegetables to be picowaved at up to one kiloGray* to k i l l 
arthropod pests (insects) and to inhibit spoilage;

— dry or dehydrated vegetable substances (herbs and spices) to receive up to 

30 kiloGray to k i l l  insects and bacteria. The lim it for the use has been 10 

kiloGray.

Under the regulation, r.ianufacturers, food processors and food retailers must 

label fresh f ru it  and vegetables which have been exposed to picowaves. At the 

re ta il level, signs may be placed over bins, or on boxes i f  the items are 

displayed in the box, or items may be individually labeled.

All re ta il level labels w ill include the international logo f irs t  used in 

the Netherlands' (see attached).

In addition, re ta il level labeling or displays must carry the statement 

"PICOWAVED," and may include the reason, such as: "PICOWAVED TO CONTROL

SPOILAGE" or "PICOWAVED TO EXTEND SHELF LIFE."

After two years, FDA w ill consider whether.the international logo 1s well 

enough known by'the American public to be used without written labeling.

The regulation signed today w ill be published in the Federal Register 

following review by the Office of Management and Budget.

# # # #

♦EDITORS NOTE: Gray (abbreviated Gy) 1s the international unit for expressing

the amount of energy absorbed from irradiation. I t  replaced the older rad unit. 

One Gy equals 100 rad. Thus, one kiloGray is the same as 100 kilorads (used in 

earlier releases).

Page 2





D E P A R T M E N T  O F  f ^ ' L T H  &  H U M A N  S E R V I C E S  c  PuDlic Heai tn Service

Food  and Drug Adm inistration 
Rockville MD 20857

STATEMENT BY 

FRANK E. YOUNG, M.D.,  PH.D. 

COMMISSIONER 

FOOD AND DRUG ADMINISTRATION 

PUBLIC HEALTH SERVICE 

DEPARTMENT OF HEALTH AND HUMAN SERVICES

SUBCOMMITTEE ON HEALTH AND THE ENVIRONMENT 

COMMITTEE ON ENERGY AND COMMERCE 

UNITED STATES HOUSE OF REPRESENTATIVES

FOR RELEASE ONLY UPON DELIVERY

REF ORE THE

June 19, 1987

S E N T  T O  Y O U  B Y  Y O U R  
U N I T E D  S T A T E S  S E N A T O R

A L A S K A
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Mr. Chairman:

^"'VSV UrWvf/iT^'■*.'. ■■:- .-'V- ' > •.."> ■ ' ■ . • . . - • • • •  ‘ .

c

I welcome the o p p o r tu n i t y  to  he here today to t e s t i f y  about the 

a c t i v i t i e s  o f  the Food and Drug A d m in is t ra t i o n  (FDA) n  the area o f  

food i r r a d i a t i o n .

Background

Our involvement w i th  i r r a d i a t i o n  technology to  preserve food goes 

back many years.  The p o s s i b i l i t y  t h a t  b e n e f i t s  could be de r ived  from 

i r r a d i a t e d  food was exp lored as e a r l y  as the l a te  1930‘ s . I t  was 

s tud ied  in earnest by t h e  United States government in the 195Q's as a 

p o t e n t i a l  p rese rva t ive  f o r  m i l i t a r y  food ra t i o n s  as well  as a means o f  

e l im in a t i n g  microorganisms from food, c o n t r o l l i n g  insec ts ,  and 

ex tend ing  the she l f  l i f e  o f  f r u i t s  and vegetables under the Atomic 

Energy Commission's "atoms f o r  peace" program. Although FDA had not 

y e t  acqu ired the s p e c i f i c  re gu la to ry  a u t h o r i t y  over the a p p l i c a t i o n  o f  

t h i s  new technology t h a t  the Agency possesses today,  FDA became 

in v o lv e d  nonetheless by advocat ing t h a t  wholesomeness t e s t i n g  be 

conducted before any i r r a d i a t e d  foods be marketed o r  otherwise 

r o u t i n e l y  used.

FDA's involvement in the  development o f  food i r r a d i a t i o n  became 

p i v o t a l  in  1958, when th e  Congress mandated in e f f e c t ,  tna t  food 

i r r a d i a t i o n  be sub ject  t o  Federal premarket app rova l .  This involvement 

was accompl ished through a change in the Federal Food, Drug, and 

Cosmetic Act to p r o h i b i t  the use o f  a new food a d d i t i v e  u n t i l  i t s  

sponsor es tab l ished the a d d i t i v e ' s  s a fe ty  and FDA issued a r e g u la t i o n



t c

s p e c i f y in g  i t s  cond i t ions  o f  use. The d e f i n i t i o n  o f  a food a d d i t i v e  

was d ra f te d  to s p e c i f i c a l l y  inc lude  sources o f  r a d ia t i o n  intended fo r  

use in  processing food because t h i s  use nay a f f e c t  the c h a r a c t e r i s t i c s  

o f  food.

Since then, FDA has approved food i r r a d i a t i o n  f o r  f i v e  d i f f e r e n t  

uses:

o The f i r s t  was t o  c o n t r o l  in sec ts  in  wheat and wheat f l o u r  in

1963.

o The second, in 1964, was to  i n h i b i t  sprout  development in whi te

pota toes.

o In 1985 FDA approved a t h i r d  use f o r  food i r r a d i a t i o n  - -  t o

c on t ro l  the organism t h a t  causes t r i c h i n o s i s  in pork,

o The most recent a p p ro v a ls ,  which occurred simultaneously i n

1986, involved two uses.  These were:

- -  t o  slow g rowth  and r ipen ing  and to  cont ro l  in sec ts  in  

f resh f r u i t s  and vegetab les and 

- -  to  k i l l  i n s e c ts  and con t ro l  microorganisms in dry o r  

dehydrated he rbs ,  sp ices ,  seeds, teas and vegetab le 

seasonings.

As I w i l l  descr ibe  la te r  in my tes t imony ,  FDA's p r in c ip a l  focus in 

e va lua t in g  each o f  these uses was to  ensure the s a fe ty  o f  the 

i r r a d i a t e d  food.

As these approvals i n d ic a te ,  many d i f f e r e n t  tec h n ic a l  e f fec ts  can 

be accompl ished by i r r a d i a t i n g  food. I r r a d i a t i o n  can extend a
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p ro d u c t 's  s h e l f  l i f e  by i n h i b i t i n g  the  growth and . ipen ing  o f  f resh  

produce, and by reducing the nunher o f  microorganisms tha t  spoi l  food. 

Complete s t e r i l i z a t i o n  o f  food by i r r a d i a t i o n  r e s u l t s  in a s h e l f - s t a b le  

product  s i m i l a r  to  canned food.  Pathogenic organisms, pa ras i tes ,  and 

insec ts  found in  food can he c o n t r o l l e d  by i r r a d i a t i o n .  A d d i t i o n a l l y ,  

i r r a d i a t i o n  can change c e r t a in  phys ica l  p r o p e r t i e s ,  such as decreasing 

the rehyd ra t ion  t i n e  o f  dehydrated vege tab les ,  in c reas ing  the y ie ld  o f  

f r u i t  j u i c e ,  and tende r iz ing  meat. Other means a v a i l a b le  f o r  

accompl ish ing the same purposes as the  perm it ted  uses in  our food 

i r r a d i a t i o n  regu la t ions  in c lu d e  cooking and chemical t reatments .

When food i s  i r r a d i a t e d ,  most o f  the r a d ia t i o n  passes through the 

food w i th ou t  be'ing absorbed. I t  k i l l s  or  se x u a l l y  s t e r i l i z e s  any 

i n s e c t s ,  and prevents f r u i t s  o r  vegetab les from r ipen ing  too fast  

the reby  extending s h e l f  l i f e .  I r r a d i a t i o n  leaves no res idue in food.

I t  does not make the food r a d io a c t i v e ,  nor  does i t  pose any 

danger o f  r a d i o a c t i v i t y  to  consumers.  Consumers are not exposed to  

r a d i a t i o n  through handl ing o r  in g e s t in g  i r r a d i a t e d  food.

The io n i z i n g  r a d ia t i o n  used to  accompl ish food i r r a d i a t i o n  can come 

from var ious  sources, in c lu d in g  gamma rays ,  .v-rays and e lec t ron  beams 

de r ived  from e lec t ron  beam a c c e l e r a t o r s . Whi le r a d io a c t i v e  sources 

th a t  produce gamma rays are c u r r e n t l y  the  most commercial ly  used 

sources in producing the des ired energy l e v e l s ,  these o ther  

n o n - ra d io a c t i v e  sources ( i . e .  e l e c t r o n  beams and x - rays )  can s u b s t i t u t e  

f o r  them q u i t e  wel l  in many in s ta n c e s .
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The amount o f  r a d ia t i o n  necessary to t r e a t  foods va r ies  depending 

upon the intended use. M u l t i c e l l  organisms are a f fe c te d  more r e a d i l y  

than s in g le  c e l l  organisms; growing organisms are a f fe c ted  more r e a d i l y

than dormant organisms. Thus, doses s u f f i c i e n t  to slow the r ipen ing  

process, i n h i b i t  sprouts  and k i l l  in sec ts  would not be enough to k i l l
I

organisms such as the k ind t h a t  cause t r i c h i n o s i s .  In t u r n ,  microbes

s im p le r  than t r i c h i n e l l a  s p i r a l i s  r equ i re  a h igher dose. Vi ruses,

which are smal le r  than a b i o l o g i c a l  c e l l ,  are very r e s i s t a n t  to the
i

e f f e c t s  o f  r a d i a t i o n .
I
I
I

With a few excep t ions f o r  minor dry  i n g r e d ie n t s ,  food i r r a d i a t i o n
I

perm i t ted  by FDA in vo lves  t e c h n o l o g i c a l l y  low le v e ls  o f  r a d ia t i o n .  For

example, the amount o f  r a d i a t i o n  necessary to  s t e r i l i z e  food is

approx im ate ly  50 t imes h igher  than the amount needed to  cont ro l

i n s e c ts .  I t  i s  t r u e ,  o f  course,  t h a t  food i r r a d i a t i o n  does requ i re  

le v e ls  t h a t  are f a r  too high t o  d i r e c t l y  app ly  to  humans, such as the 

le v e ls  used in chest x - r a y s ,  f o r  example, but t h i s  f a c t  has no bearing

on the s a fe ty  o f  food f o r  human consumption t h a t  i s  t rea ted  w i th

r a d i a t i o n .

A Spectrum o f  Concerns

Even so, the fac t  t h a t  t h i s  process exposes food to io n iz ing  

r a d ia t i o n  understandably s in g le s  i t  out  f o r  more p u b l i c  a t te n t io n  and



concern than most food a d d i t i v e s  rece ive .  And as w i th  any 

c o n t ro v e rs ia l  s u b je c t ,  t h e re  is  a broad spectrum of views.

On one hand, we have heard expressions o f  f r u s t r a t i o n  t h a t ,  in the 

most t e c h n o lo g i c a l l y  advanced country  in the w o r ld ,  the f u l l  p o te n t ia l  

o f  food i r r a d i a t i o n  i s  not  being met, e s p e c ia l l y  compared w i th  i t s  use 

in  o th e r  c o u n t r ie s .  Many o f  these concerns have been r e f l e c te d  i i  

recent  l e g i s l a t i v e  e f f o r t s  by Representa t ive  Morrison and others to 

f a c i l i t a t e  research and development lead ing  to  commercial use as we l l  

as enhance pub l i c  acceptance o f  food i r r a d i a t i o n .

At the o ther  end o f  the spectrum, some people have expressed the 

view t h a t  a l l  o f  the s a fe t y  issues re la te d  to food i r r a d i a t i o n  have not 

been reso lved .  These concerns are r e f l e c t e d  in l e g i s l a t i v e  e f f o r t s  by 

Representa t ive Bosco and o thers  t h a t  would repeal some of FDA's 

approva ls  o f  food i r r a d i a t i o n  and re q u i re  the Nat ional  Academy of  

Sciences to  study the  r i s k  to  human hea l th  and the er.vironment 

presented by the i r r a d i a t i o n  o f  food.

I can apprec ia te  both p o in ts  o f  view and welcome the oppo r tun i ty  to 

address these concerns today .

FDA's mission is  to determine the s a fe ty  o f  the process under 

s p e c i f i c  cond i t ion s  o f  use. In summary, I remain convinced tha t  our 

a c t io n s  in accompl ish ing t h i s  mission have been s c i e n t i f i c a l l y  sound.

I would c h a ra c te r i z e  our approach over the years as fundamental ly 

caut ious and conse rva t i ve .
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We a re ,  perhaps, s i t u a te d  even nore toward the caut ious end of  the 

spectrum when compared w i th  o ther  n a t io n s .  The Codex A l in e n ta r iu s  

Commission, o f  the World Health O rgan iza t ion  and Food and A g r i c u l t u r a l  

O rga n iza t ion ,  based on a recommendation o f  i t s  .Joint FAO/IAEA/WHO 

Expert  Committee has reviewed and assessed a l l  data on the 

wholesomeness o f  i r r a d i a t e d  foods, and has recommended t h a t  member 

na t ions  perm it  the use o f  i r r a d i a t i o n  on food in doses up to ’ 0 t imes

h ig h e r  than those th a t  FDA has approved.

The Regu la t ion  o f  Food A d d i t i v e s

In c a r r y i n g  out i t s  r e s p o n s i b i l i t i e s ,  FDA has fo l lowed the same

general procedures in the development o f  reg u la t io n s  fo r  the use o f  

sources o f  r a d ia t i o n  t h a t  i t  fo l lows  in the development o f  regu la t ions  

f o r  o the r  food a d d i t i v e s .  Congress' dec is ion  to  inc lude  i r r a d i a t e d  

food in the food a d d i t i v e  p rov is ions  o f  nur s ta tu te  c l e a r l y  shows tha t  

i t  intended FDA to  be respons ib le  f o r  r e g u la t i n g  the use o f  i r r a d i a t i o n  

by r e q u i r i n g  a r igo rous  review o f  the p o t e n t i a l  hazards assoc iated w i th  

t h i s  food t rea tment  process.

As I s ta te d  e a r l i e r ,  the burden o f  demonstrat ing th a t  a source o f  

r a d i a t i o n  can be used s a fe ly  to i r r a d i a t e  foods was, as w i th  o ther  

a d d i t i v e s ,  placed on the proponents o f  i t s  use. The p r in c ip a l  

procedure es tab l ished  f o r  premarkot aoproval  o f  an a d d i t i v e ' s  safe use
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i s  the f i l i n g  o f  a food a d d i t i v e  p e t i t i o n .  Such a p e t i t i o n  must 

c on ta in  adequate data to demonstrate the sa fe ty  o f  the use.

In a d d i t i o n ,  under the food a d d i t i v e  p rov is ions  o f  the ac t ,  there 

i s  a second procedure by which food a d d i t i v e  approvals nay cone about.  

The government may, on i t s  own n o t io n ,  propose to approve a p a r t i c u l a r  

se t  o f  c o n d i t io n s  o f  use. The evidence suppor t ing  the sa fe ty  o f  these 

c o n d i t i o n s  o f  use must meet the same standard f o r  demonstrat ing sa fe ty 

as the evidence in a p e t i t i o n  from in d u s t r y .  General ly speaking, the 

l a t t e r  procedure i s  used fa r  less f r e q u e n t l y  than the p e t i t i o n  process. 

I t  i s  g e n e ra l l y  reserved f o r  c i rcumstances in which the Agency bel ieves 

t h a t  propos ing to approve a p a r t i c u l a r  use w i l l  be o f  c le a r  ben e f i t  to  

p u b l i c  hea l th  or w i l l  a l lo w  the Agency to  operate more e f f i c i e n t l y .  In 

th e  case o f  food i r r a d i a t i o n ,  both procedures have been u t i l i z e d ,  f o r  

reasons t h a t  I w i l l  exp la in  s h o r t l y .

The p r i n c i p a l  issue assoc ia ted w i th  the approval  o f  an a d d i t i v e  by 

e i t h e r  procedure i s ,  o f  course,  sa fe ty  - -  and the q u a l i t y  and qua n t i t y  

o f  s c i e n t i f i c  evidence needed to  e s ta b l i s h  s a fe t y .  As w i th  any product 

o r  p rocess,  i t  i s  imposs ib le  to  prove beyond any doubt th a t  no harm 

w i l l  ever r e s u l t  under any conce ivab le  c i rcumstance.  Congress 

recognized t h i s  f a c t  in  1958. In the Committee repor ts  frcm both 

Houses on the Food A d d i t i v e s  Amendment, Congress said tha t  sa fe ty  

requ i re s  p roo f  o f  a reasonable c e r t a i n t y  t h a t  no harm w i l l  r e s u l t  from 

the proposed use o f  any a d d i t i v e .
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Sinca the 1960's,  when the f i r s t  p e t i t i o n  f o r  the t rea tment  o f  food 

w i th  r a d ia t i o n  sources was submit ted ,  the Agency has been con f ron ted  

w i t h  ques t ions  about what t e s t  procedures are app ro p r ia te  to es tab l ish  

to  a reasonable c e r t a i n t y  t h a t  no ham w i l l  r e s u l t  from the use o f  

r a d i a t i o n  sources in the t rea tment  o f  food.

T r a d i t i o n a l l y ,  h igh dose animal feed ing s tud ies  are used to 

determine the sa fe ty  o f  a food a d d i t i v e .  Such t e s t i n g  requ i res  a 

d e te rm ina t io n  o f  the h ighest  " n o - e f f e c t  l e v e l "  f o r  the tes ted  substance 

and co n s id e ra t io n  o f  the amount o f  the substance l i k e l y  to  be consumed. 

To a l low  f o r  u n c e r ta in ty  in r e l a t i n g  data gained from la b o ra to ry  

animals to  humans, a 100- fo ld  sa fe ty  f a c t o r  i s  t y p i c a l l y  a p p l ie d .  In 

o the r  words,  the Agency w i l l  not approve human consumption a t  a leve l  

t h a t  i s  any h igher  than 1 percent o f  the  h ighes t  le v e l  o f  consumption 

o f  which the re  was no adverse e f f e c t  in an ima ls .

I n i t i a l  e f f o r t s  by FDA and in d u s t ry  to  e s ta b l i s h  the s a fe ty  o f  

i r r a d i a t e d  foods r e l i e d  on feeding i r r a d i a t e d  food to  l a b o r a to r y  

an im a ls .  In e f f e c t ,  i r r a d i a t e d  food was t o  be tes ted  as i f  i t  were a 

d i s c r e t e  chemical e n t i t y  s im i l a r  to  a " c o n v e n t io n a l "  food a d d i t i v e .

The i n i t i a l  phi losophy o f  the FDA s c i e n t i s t s  was to  develop a core o f  

wholesomenpss s tud ies  on d i f f e r e n t  types o f  foods to ^ w id e  a m a t r ix  

f rom which the sa fe ty  o f  o ther  foods could he deduced. This approach 

y ie ld e d  enough data to perm it  the Agency in the 1960's to approve

Food I r r a d i a t i o n  and Safe ty Tes t ing:  Ear ly Oevel opments



p e t i t i o n s  f o r  c e r t a in  s p e c i f ie d  uses o f  i o n iz i n g  r a d ia t i o n  f o r  

in s p e c t in g  food, c o n t r o l l i n g  insec t  i n f e s t a t i o n  in wheat and wheat 

f l o u r ,  and i n h i b i t i n g  sprout ing  in wh i te  po ta toes .

Other ea r ly  p e t i t i o n s  did not r e s u l t  in r e g u la t io n s  f o r  a v a r i e t y  

o f  reasons. P e t i t i o n s  f o r  the use o f  r a d ia t i o n  f o r  m ic rob ia l  c on t ro l  

on c i t r u s  f r u i t ,  s t r a w b e r r i e s , f i s h  and f i s h  p roduc ts ,  and ham were 

withdrawn w i thout  p re ju d ic e  because they  lacked s u f f i c i e n t  data to  

suppor t  the e f fe c t i v e n e s s  o r  the sa fe ty  o f  the process.  FDA did not 

ac t  on o the r  p e t i t i o n s  f o r  i r r a d i a t i o n  o f  o the r  foods because they were 

c l e a r l y  incomplete .

As s c i e n t i s t s  were d i s c o v e r in g ,  eva lua t ing  the s a fe ty  o f  i r r a d i a te d  

foods by t r a d i t i o n a l  t e s t i n g  methods was im p ra c t ic a l  f o r  several 

reasons. The most s i g n i f i c a n t  problem was the i n a b i l i t y  to  obta in  the 

100 - fo ld  sa fe ty  f a c t o r .  Because the i r r a d i a t e d  food i t s e l f  was 

considered the substance to  be tested in these s tu d ie s ,  i t  was 

impossib le  in  most ins tances to  feed the exaggerated amounts o f  food 

t h a t  are necessary f o r  the purpose o f  t r a d i t i o n a l  t o x i c o l o g i c a l  

t e s t i n g .

FDA found th a t  more than h a l f  o f  the p e t i t i o n s  t h a t  i t  was 

r e c e iv in g  nn i r r a d i a t i o n ,  as o r i g i n a l l y  presen ted, did not p rov ide 

necessary and persuasive evidence to support  the requested re g u la t i o n s .  

As a r e s u l t ,  the Agency's Bureau of  Science conducted a seminar in  1967 

f o r  government s c i e n t i s t s  and a d m in is t ra to rs  in te re s te d  in the
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processing and review o f  p e t i t i o n s  i n v o lv i n g  i r r a d i a t i o n  o f  food. The 

seminar p resen ta t ions  were compiled in to  a repo r t  t h a t  was used as an 

a id  to  e va lua t io n .  The 1967 seminar noted the need f o r  more bas ic  

research in var ious d i s c i p l i n e s  to  improve sa fe ty  e v a lu a t io n .

Perhaps the low p o in t  f o r  food i r r a d i a t i o n  occurred s h o r t l y  

t h e r e a f t e r ,  when in  1968 FDA revoked t h r e e - r e g u la t i o n s  fo r  i r r a d i a t i n g  

bacon. This revocat ion  re f l e c te d  a cu lm ina t ion  o f  FDA's concerns about 

the q u a l i t y  o f  the sa fe ty  data being submit ted in  many i r r a d ia te d  food 

p e t i t i o n s .  When FDA received a p e t i t i o n  f o r  i r r a d i a t i n g  ham tha t  

r e l i e d  hea v i l y  on repo r ts  o r i g i n a l l y  submit ted w i th  respect to  bacon, 

the Agency chose to  requ i re  submission o f  the re le v a n t  raw data on 

which the o r i g i n a l  repor ts  were based. The Agency's reeva lua t ion  

res u l ted  in FDA conc lud ing  th a t  the s a fe ty  o f  ra d ia t ion -p rese rved  bacon 

had not been s u f f i c i e n t l y  demonstrated. This conc lus ion ,  and r e s u l t i n g  

revoca t io ns ,  discouraged i n te r e s t  in food i r r a d i a t i o n  f o r  several 

y e a rs .

Food I r r a d i a t i o n  and Safety Test ing:  An E vo lu t io n  o f  Thought

Since 196.3, however, s c i e n t i s t s  have learned much about ra d ia t i o n  

chemis t ry  o f  foods, and new s c i e n t i f i c  data addressing the e a r l i e r  

quest ions and problems have become a v a i l a b l e .  In the la te  1970's , 

these developments res u l ted  in a renewed i n t e r e s t  in i r r a d i a t i o n  as a 

pos s ib le  safe a l t e r n a t i v e  to the use o f  chemicals in food - - w h i c h  in 

t u rn  led FDA to  review o f  the complex issue o f  i r r a d i a t e d  foods. An
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i n t e r n a l  FDA task fo rc e ,  the Bureau o f  Foods I r r a d ia te d  Food Committee, 

was formed to evaluate the Agency's p o l i c y  on i r r a d i a te d  foods in  l i g h t  

o f  the then cu r ren t  knowledge in t o x i c o lo g y  and r a d ia t i o n  chemist ry  and 

to recommend c r i t e r i a  f o r  sa fe ty  e v a lu a t io n .

The f i r s t  quest ion c o n f ron t ing  the Committee was: what should he 

tes ted?  Or,  more a p p ro p r i a te l y ,  what i s  the d i f f e r e n c e  between an 

i r r a d i a t e d  food and an u n i r ra d ia te d  food? The Committee concluded tha t  

the on ly  d i f f e r e n c e  o f  t o x i c o l o g i c a l  re levance was the products formed 

dur ing  the i r r a d i a t i o n  process.

The Committee then asked whether a l l  such products should be of  

concern,  o r  whether concern should be l i m i t e d  to  some smaller  po r t ion  

o f  these products .  Working w i th  data from the U.S. Army's High Pro te in  

Food S t e r i l i z a t i o n  Program, the Committee found th a t  o f  65 substances 

produced by i r r a d i a t i o n  th a t  had been i d e n t i f i e d  by Army s c i e n t i s t s ,  

most were a lso  found in  cooked meats and in  o the r  foods. Only s ix  

substances ( o r  about 10 percen t )  could not be v e r i f i e d  in the 

l i t e r a t u r e  as being present in n o n - i r r a d ia te d  food, al though these s ix  

were s i m i l a r  to na tura l  food c o n s t i t u e n ts .  The Committee thus 

concluded t h a t  poss ib ly  up t o  10 percent o f  a l l  r a d i o l y t i c  products may 

be unique to  i r r a d i a t e d  food, al though not enough is  known about 

components o f  non i r ra d ia te d  foods at  such low concentra t ions  to  

conclude t h a t  these 10 percen t  are indeed unique.



Nonetheless,  the Committee decided to assume th a t  unique r a d i o l y t i c  

products  (URP's) are formed dur ing food i r r a d i a t i o n .  Based on a 

cons iderab le  body o f  data on r a d ia t i o n  chemistry  o f  foods the Committee 

then deduced tha t  a t  an absorbed dose o f  1 " k i l o g r a y "  ( kGy) o f  

r a d i a t i o n ,  about 3 pa r ts  per m i l l i o n  in a food substance could be 

unique to  i r r a d i a te d  food. Because more than 10 d i f f e r e n t  URP's are 

l i k e l y  to  be formed, the concen t ra t ion  o f  any one URP would thus be 

less than one par t  per m i l l i o n .  The Committee concluded th a t  the 

chances o f  a s in g le  URP o f  unusual t o x i c i t y  being formed in s i g n i f i c a n t  

amounts a t  doses below 1 kGy would be n e g l i g i b l e ,  e s p e c ia l l y  since the 

i d e n t i f i e d  products presumed to be unique are chem ica l l y  s i m i l a r  to 

o the r  food components. The Committee a lso pointed out t h a t  i t s  

est imates probably overs ta ted  the t o t a l  number o f  URP's.

The Committee concluded t h a t  food i r r a d i a t e d  at  a dose not 

exceeding 1 kGy i s  safe f o r  human consumption and th a t  below t h i s  dose, 

animal feeding tes ts  are not necessary to  e s ta b l i s h  s a fe t y .  The 

Committee's f i n d in g  o f  s a fe ty  app l ied even to  a d i e t  where a 

s u b s ta n t ia l  p ropo r t ion  o f  the food was i r r a d i a t e d  at  1 kGy. Annual 

feeding and o ther  t o x i c i t y  tes ts  were recommended, however, f o r  foods 

i r r a d i a t e d  above 1 kGy.

The Committee f u r t h e r  concluded that a food th a t  comprises on ly  a 

small f r a c t i o n  o f  the human d i e t  (e .g .  nutmeg) and th a t  i s  i r r a d i a t e d  

a t  doses up to  50 kGy would necessar i ly  c o n t r i b u te  fa r  fewer r a d i o l y t i c



products to  the d a i l y  d i e t  than a food rep resen t ing  a s i g n i f i c a n t  

f r a c t i o n  o f  the d i e t  i r r a d i a t e d  at  1 kGy. Consequent ly the Committee 

also recommended th a t  foods compris ing no more than O.Olf. o f  the d a i l y  

d i e t  and i r r a d i a te d  a t  50 kGy or  less a lso  be considered safe fo r  human 

consumption w i thou t  t o x i c o l o g i c a l  t e s t i n g .

As a check on the Committee's f i n d in g s ,  FOA's Bureau o f  Foods 

es tab l ished  a second team o f  s c i e n t i s t s ,  the  I r r a d ia te d  Foods Task 

Group, to  review a l l  a v a i l a b le  t o x i c o l o g i c a l  data concerning foods 

t re a te d  w i th  i r r a d i a t i o n .  The major o b je c t i v e s  o f  t h i s  Task Group were 

to  compi le and summarize the to x ic o lo g y  data p e r ta in in g  to i r r a d ia te d  

foods,  i d e n t i f y  any cons is tenc ies  w i th  respect to  adverse f i n d i n g s ,  

look f o r  pa t te rns  o r  t rends in r e s u l t s  among the s tu d ie s ,  and summarize 

the exper imental  r e s u l t s  a t  the end o f  the  rev iew. They a lso t r i e d  to 

determine whether food i r r a d i a t e d  at  a dose above lkGy could be 

considered safe w i thou t  a d d i t io n a l  t e s t i n g ,  as recommended by Codex 

41 im e n ta r iu s . The review involved i d e n t i f y i n g  from FDA f i l e s  and from 

open l i t e r a t u r e  a l l  r e leva n t  to x ic o lo g y  s tud ies  (ove r  4U0). The Task 

Group examined a l l  the s tu d ie s ,  paying spec ia l  cons ide ra t ion  to those 

t h a t  appeared to  ra is e  quest ions about adverse e f f e c t s .  The Task Group 

concluded t h a t  s tud ies  w i th  i r r a d i a te d  foods had not shown adverse 

t o x i c o l o g i c a l  e f f e c t s  and agreed w i th  the prev ious  Commit tee's 

conc lus ion  th a t  there  was an adequate margin o f  s a fe ty  f o r  foods 

i r r a d i a t e d  below 1 kGy. Hence, the Task Group agreed tha t  to x ic o lo g y  

t e s ts  on food i r r a d i a te d  at  1 kGy or  below are not needed to support



a conc lus ion  tha t  such foods are sa fe .  However, t h i s  data base was not 

adequate to support a broad dec is ion  t h a t  foods may be i r r a d i a te d  

s a f e l y  a t  h igher  doses.

Regula to ry  E f f o r t s

In March o f  1981, FDA announced in the Federal Reg is te r  the 

a v a i l a b i l i t y  o f  the f i r s t  Commit tee's re p o r t  and in v i t e d  the pub l i c  to 

comment on i t .  The Agency a lso  s ta ted t h a t  i t  was cons ider ing  several 

o p t io n s ,  in c lu d in g  the poss ib le  issuance o f  re g u la t io n s  on the 

Commissioner 's i n i t i a t i v e  to  permit  i r r a d i a t i o n  o f  food at  doses not 

exceeding 1 kGy. Such an A g e n c y - in i t i a t e d  r e g u la t i o n  would be 

p red ica ted  on the view t h a t  s ince s a fe ty  had been es tab l ished a t  the 1 

kGy l e v e l ,  a review o f  p e t i t i o n  a f t e r  p e t i t i o n  fo r  uses w i th in  t h a t  

dose range would be an unnecessary burden and expense to the 

taxpaye rs .

Three years l a t e r ,  in  February 1984, FDA pub l i shed a proposal f o r  

i t s  corners tone r e g u la t i o n  on food i r r a d i a t i o n .  Among other  t h in g s ,  

the Agency proposed to permit  the use o f  i r r a d i a t i o n  a t  le v e ls  not to 

exceed 1 kGy f o r  in se c t  d i s i n f e s t a t i o n  o f  food and f o r  the i n h i b i t i o n  

o f  growth and matu ra t ion  o f  f resh f r u i t s  and vege tab les .  'Je designed 

our proposal to  assure t h a t  no ou ts tand ing  s a fe t y  quest ions  remained 

w i th  regard to four  impor tant  issues:  r a d i o a c t i v i t y ,  r a d i o l y t i c

p roduc ts ,  n u t r i t i o n a l  and m ic ro b io lo g ic a l  concerns.
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The Agency s imultaneous ly  proposed to perr r . t  the use o f  i r r a d i a t i o n  a t  

h igher  doses as wel l  - -  30 kGy - -  f o r  m ic rob ia l  d i s i n f e c t i o n  o f  dr ied 

spices and d r ie d  vegetable seasonings. This h igher  dosage leve l  was 

c o n s is te n t  w i th  the recommendation o f  the Committee th a t  foods 

compr is ing on ly  a small f r a c t i o n  o f  the human d i e t  could be sa fe ly  

i r r a d i a t e d  at  50 kGy. A lso,  such foods are not sources o f  n u t r i e n ts  

and, being d ry ,  cannot support m ic rob ia l  growth.

In t h i s  case, as an a d d i t io n a l  sa fe ty  f a c t o r ,  the Agency f u r t h e r  

noted t h a t  because spices are d r y ,  i r r a d i a t i o n  would l i k e l y  cause 

fo rm at ion  o f  fewer URP's than i t  would in  a moist  food. This i s  

because most o f  the r a d i o l y t i c  products formed in food r e s u l t  from 

reac t ions  o f  the hydroxyl rad ica l  w i th  o the r  food components - -  and 

water  i s  the pr imary source o f  hydroxyl rad ic a ls  in  food.

The Agency did lower the permit ted  dosage leve l  f o r  spices and 

seasonings in  the proposal t o  30 kGy from th e  50 kGy th a t  the Committee 

f e l t  would be sa fe .  FDA i s  ob l iga ted  to  set a l i m i t a t i o n  on the le v e ls  

o f  use o f  any food a d d i t i v e  substance so th a t  the maximum le v e ls  are no 

h igher than reasonably requ i red to accompl ish the intended techn ica l  

e f f e c t .  In t h i s  case, 30 kGy was considered s u f f i c i e n t  from an 

e f fe c t i v e n e s s  s tandpo in t .

The f i n a l  re g u la t io n  f o r  these uses was publ ished two years l a t e r  

w i th  on ly  minor  m o d i f i c a t i o n s .  In the i n t e r im ,  FDA approved the use o f  

i r r a d i a t i o n  not to exceed 1 kGy to k i l l  t r i c h i n a e  in pork based on a 

p e t i t i o n  th a t  i t  rece ived .



Lingering Misperceptions

Since then, we have d iscovered tha t  two common mispercept ions have 

developed about FDA's basis f o r  approving these uses and I am happy to 

have t h i s  o p p o r tu n i t y  to  address them. '-The f i r s t  i s  t h a t  the 

re g u la t io n s  were d e f i c i e n t  — and even i l l e g a l  — because they were not 

based on animal t e s t i n g ,  even though the law does not mandate any 

s p e c i f i c  type o f  t e s t .

We can a l l  agree th a t  the re  must be s u f f i c i e n t  t e s t i n g  to support 

the conc lus ion  th a t  a reasonable c e r t a i n t y  e x i s t s  t h a t  no harm w i l l  

r e s u l t  from the expected use o f  an a d d i t i v e .  L o g i c a l l y ,  any t e s t  t h a t  

would not c o n t r i b u te  to  t h i s  conc lus ion should not be re qu i re d .  FDA

has not requ i red animal t e s t i n g  in the past in those s i t u a t i o n s  where,

by chemical o r  o the r  t e s t i n g  and sound reason ing ,  i t  could conclude 

t h a t  the use o f  an a d d i t i v e  was safe w i thou t  animal t e s t i n g .  We are 

s a t i s f i e d  t h a t  low doses and f o r  minor uses o f  food i r r a d i a t i o n ,  t h i s  

i s  the case. Animal t e s t i n g  is  s imply too  i n s e n s i t i v e  to  show an 

e f f e c t  from i r r a d i a t i o n  o f  food a t  low doses and, thus ,  would not 

c o n t r i b u te  a d d i t io n a l  in fo rm a t ion  to the e va lua t io n  o f  the sa fe ty  o f  

such uses.

As i t  turned ou t ,  our Task Force's review o f  the e x i s t i n g  

t o x i c o l o g i c a l  data led to the second m ispercep t ion  - -  t h a t  the data t o  

support  the re g u la t io n s  were inadequate because on ly  f i v e  o f  the 4(J9

s tud ies  reviewed by FDA were considered by Agency s c i e n t i s t s  to be



p rope r ly  conducted and repor ted .  I t  i s  t ru e  t h a t  most o f  the repor ts  

were inadequate by present-day standards and could not stand alone to 

support  s a fe ty .  Nonetheless,  many conta ined in d iv i d u a l  experimental  

components which, when examined e i t h e r  in i s o l a t i o n  or  c o l l e c t i v e l y ,  

a l lowed the conc lus ion th a t  consumption o f  foods t rea ted  w i th  low 

le v e ls  o f  i r r a d i a t i o n  did not appear to  cause adverse to x ic o lo g i c a l  

e f f e c t s .

F u r th e r ,  many o f  the s tud ies  were deemed useful  f o r  reso lv ing  

c e r t a in  ques t ions .  For example, i f  a potent  t o x i c  mate r ia l  were 

presen t a t  any leve l  o f  t o x i c o l o g i c a l  s i g n i f i c a n c e  in i r r a d ia te d  foods 

ingested by t e s t  an imals ,  some c o n s is te n t  to.  ~'col ogica l  signs would be 

manifes t  in the s tud ies  reviewed. However, ‘ jency s c i e n t i s t s  saw no 

c ons is te n t  pa t te rns  or t rends o f  adverse e f f e c t s  t h a t  might be 

a t t r i b u t a b l e  to exposure to food i r r a d i a t e d  at low dose l e v e l s .

Thus, w h i le  the annual feeding s tud ies  wer. . i n s i s te n t  w i th  a 

f i n d i n g  th a t  the process i s  sa fe ,  i t  should a lso  be remembered th a t  FDA 

d id  not r e l y  on any o f  the repor ts  o f  animal feeding s tud ies  as the 

basis  f o r  i t s  r e g u la t i o n s .  Rather, we r e l i e d  p r i m a r i l y  on data we had 

on the e f f e c t  o f  r a d i o l y t i c  products .

Conclusion

The fu tu re  o f  food i r r a d i a t i o n  w i l l  be determined p r im a r i l y  by the 

ac t ions  o f  consumers and the food in d u s t r y  ra th e r  than by FDA. I t  i s  

impor tant  to remember tha t  FDA's r e s p o n s i b i l i t y  in  the eva lua t ion  o f



(

- 13 -

food i r r a d i a t i o n  i s  l i m i t e d  to the de te rm ina t ion  o f  the safe ty  o f  the 

process under s p e c i f i c  cond i t ions  o f  use. FDA has no prope 'o le  as a 

promoter o f  a s p e c i f i c  food a d d i t i v e  o r  food process. The pr imary 

r e s p o n s i b i l i t y  f o r  such a c t i v i t i e s  remains w i th  in d u s t ry  and consumers 

who choose i r r a d i a t e d  food. In a d d i t i o n ,  i n d u s t r y ' s  ro le  i s  to assess 

the  f e a s i b i l i t y  o f  t h i s  technology and to determine i t s  commercial 

p o t e n t i a l .

Our present  posture is  t o  r e f r a i n  from i n i t i a t i n g  any more 

across- the -board  rulemaking a t  dosage l e v e ls  high r  than 1 kGy and to 

rev iew any p e t i t i o n s  t h a t  may be submit ted to us on a case-by-case 

bas is .  At t h i s  t im e ,  two t o x i c i t y  cons ide ra t ions  prevent the Agency 

from proposing a general regu la t io n  a l lo w in g  doses up to  10 kGy as 

recommended by the Codex A l im enta r ius  Standard.  F i r s t ,  doses 

s u f f i c i e n t l y  above 1 kGy i r r a d i a t i o n  may be able to re ta rd  m ic rob ia l  

spo i lage  w i thou t  k i l l i n g  a l l  spores o f  C lo s t r i d iu m  botu l inum,  the 

pathogen/bacter ium th a t  causes b o tu l i s m .  We must ensure th a t  C.

botu l inum cannot grow and produce a t o x in  t h a t  c o n s t i t u t e s  a heal th
/

hazard.  I f  i r r a d i a t i o n  k i l l s  the b a c te r ia  tha t  cause the symptoms o f  

s p o i la g e ,  such as a spo i le d  odor,  but f a i l s  to  k i l l  a l l  the botul inum 

spores,  a p a r t i c u l a r l y  dangerous s i t u a t i o n  could r e s u l t .  Based on 

c u r re n t  knowledge, FDA i s  unable to p re s c r ib e  gener ic  cond i t ions  o f  

i r r a d i a t i o n  fo r  a l l  foods a t  a l l  f e a s ib le  doses to  ensure tha t  C. 

bo tu l inum would not develop and produce t o x in  w i th ou t  obvious spo i lage .
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At dosage le v e ls  not exceeding 1 kGy there  is  no such r i s k  because food 

would spo i l  in the same manner as n o n i r ra d ia te d  food. This i s  because 

a dose o f  1 kGy o r  below helps extend s h e l f  l i f e  by r e ta rd in g  r ipen ing  

o r  s p ro u t in g ,  but i s  not enough to  k i l l  bac te r ia  tha t  cause 

spo i l  age.

Second, FDA reviewed a number o f  animal feeding s tud ies  to 

determine whether foods th a t  are i r r a d i a t e d  a t  doses above 1 kGy could 

be considered safe w i thou t  a d d i t i o n a l  t o x i c o l o g i c a l  s tud ie s .  The 

Agency found t h i s  data base, taken a lone ,  i s  not ye t  adequate to 

suppor t  a broad dec is ion  th a t  a l l  foods may be i r r a d i a te d  sa fe ly  a t  

h ig h e r  doses.

F i n a l l y ,  as w i th  any food process ing ,  i r r a d i a t i o n  can reduce the 

leve l  o f  n u t r i e n ts  somewhat, depending on the c o n d i t i o n .  Based on our 

e a r l i e r  review, n u t r i e n t  loss  due to i r r a d i a t i o n  at  doses below 1 kGy 

appear t o  be o f  no d i e t a r y  s i g n i f i c a n c e .  FDA has not yet  permit ted a 

food t h a t  i s  a good source o f  v i tam ins  to  be i r r a d i a t e d  at  h igher 

doses. We be l ieve  t h a t  these should be eva luated on a case-by-case 

basi s.



c APPENDIX A

HISTORY OF FOA ACTIONS ON FOOD IRRADIATION

February 1963: FOA approved gamma r a d ia t i o n  preserva t ion  o f
canned bacon.

August 1963: FOA approved gamma r a d ia t i o n  f o r  c on t ro l  o f  insect
i n f e s t a t i o n  o f  wheat and wheat p roduc ts .

August 1963: FDA approved e lec t ron  beam ra d ia t i o n  f o r  the
r a d ia t i o n  p rese rva t ion  o f  canned oacon.

October 1964: FOA approved gamma r a d ia t i o n  f o r  sprout i n h i b i t i o n
o f  wh i te  potatoes.

December 1964: FDA approved X - r a d ia t i o n  f o r  the r a d ia t i o n  o f
p rese rva t ion  o f  canned bacon.

J u ly  1966: FDA approved e le c t ro n  beam r a d ia t i o n  f o r  the con t ro l
o f  in s e c t  i n f e s t a t i o n  o f  wheat and wheat products .

J u l y  1966: FDA approved la b e l in g  requirements f o r  food trea ted by
r a d i a t i o n .

October 1968: FDA resc inded the bacon re g u la t io n s .

September 1979: D i r e c to r ,  Bureau o f  Foods es tab l ished  the
I r r a d i a t e d  Food Committee to  p rov ide a t o t a l  reassessment o f  a l l  
r e le v a n t  issues a p p l i c a b le  to  i r r a d i a t e d  foods.

March 1981: Advance Not ice o f  Proposed Procedures f o r  the
Regula t ion o f  I r r a d i a t e d  Foods f o r  Human Consumption (ANPR) 
pub l i shed in the Federal R e g is te r .

Autumn, 1981: FDA o f fe re d  the o p p o r tu n i t y  f o r  use o f  i r r a d i a t i o n
f o r  in sec t  d i s i n f e s t a t i o n  dur ing  the C a l i f o r n i a  Medf ly s i t u a t io n  
based on c e r ta in  c o n d i t i o n s .  However, no f i r m  fu rn ished 
evidence o f  meet ing these c o n d i t io n s .

J u l y  1983: FDA approved gamma r a d ia t i o n  f o r  m ic rob ia l
decontaminat ion o f  a s p e c i f i c  l i s t  o f  spices and vegetable 
seasonings.

February 1984: Proposed r u l e  pub l ished in the Federal Regis ter
f o r  the use o f  gamma r a d ia t i o n  f o r  sprout  i n h i b i t i o n  ana s n e i r -  
l i f e  ex tension o f  f resh  f r u i t s  and vegetab les ,  f o r  insect  
d i s i n f l a t i o n  o f  food, and f o r  s t e r i l i z a t i o n  o f  spices.

June 1984: F"A approved gamma r a d ia t i o n  to con t ro l  insec t
i n f e s t a t i o n  in g a r l i c  powder, onion powder, and c e r ta in  dr ied 
sp ices .



A p r i l  1985: FDA expanded the s p e c i f i c  l i s t  o f  d r ied  spices and
vegetab le  seasoning to  inc lude a d d i t i o n a l  herbs,  sp ices,  ana 
vege tab le  seasonings, and blends o f  these seasonings.

June 1985: FDA approved gamma r a d ia t i o n  to  c o n t ro l  in sec t  and
m ic ro b ia l  i n f e s t a t i o n  in c e r ta in  d r ied  enzyne p repara t ions .

J u l y  1985: FDA approved gamma r a d ia t i o n  t rea tment  o f  pork to
c o n t r o l  T r i c h i n e l l a  s p i r a l i s .

A p r i l  1986: FDA issued f i n a l  r u l e  approving io n iz i n g  r a d ia t i o n
f o r  matu ra t ion  i n h i b i t i o n  o f  f resh  food,  in sec t  d i s i n f e s t a t i o n  o f  
food,  and s t e r i l i z a t i o n  o f  sp ices.  The f i n a l  r u le  included 
la b e l in g  requi rements  f o r  both r e t a i l  and n o n - r e t a i l  use, and 
Current  Good Manufactur ing P rac t ice  (CGMP) p ro v is io n s .  The 
Agency rece ived o b je c t io n s  to the f i n a l  r u le  dur ing the ob jec t ion  
pe r io d .

February 1987: FDA denied requests f o r  a s tay  o f  the regu la t ion
f o r  pork (1985) and f o r  the general r e g u la t i o n s  (1986).



FOODS APPROVED BY FDA FOR IRRADIATION TREATMENT
______________________________________________       n

F o o d P u r p o s e D o s e  L i m i t D a t e  A p p r o v e d

F r u i t s  a n d  v e g e t a b l e s T o  s l o w  g r o w t h  a n d  r i p e n i n g  U p  t o  1 k i l c g r a y  
a n d  t o  c o n t r o l  i n s e c t s  ( k G y )

A p r i l  1 8 ,  1 9 8 6

D r y  o r  d e h y d r a t e d  h e r b s ,  
s p i c e s ,  s e e d s ,  t e a s ,  
v e g e t a b l e  s e a s o n i n g s

T o  kill i n s e c t s  a n d  c o n t r o l  
m i c r o o r g a n i s m s

U p  t o  3 0  k G y A p r i l  1 8 ,  1 9 8 6

P o r k T o  c o n t r o l  Trichinella spiralis 
( t h e  p a r a s i t e  t h a t  c a u s e s  
t r i c h i n o s i s )

M i n i m u m  0 . 3  k G y  t o  
m a x i m u m  o f  1 k G y

J u l y  2 2 ,  1 9 8 5

W h i t e  p o t a t o e s T o  i n h i b i t  s p r o u t  
d e v e l o p m e n t

5 0  t o  1 5 0  g r a y A u g .  8 ,  1 9 6 4

W h e a t ,  w h e a t  f l o u r 1 0  c o n t r o l  i n s e c t s 2 0 0  t o  5 0 0  g r a y  A u g .  2 1 ,  1 9 6 3
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When y o u  t a k e  a b i t e  o u t  o f  an  a p p le  t h a t ' s  b e e n  e x p o s e d  t o  

n u c l e a r  r a d i a t i o n ,  i n  a d d i t i o n  t o  t h e  a p p le  y o u ' l l  be  e a t i n g  URPS.

I t ' s  t h e s e  URPS, o r  u n iq u e  r a d i o l y t i c  p r o d u c t s ,  t h a t  w e 'd  l i k e  t o  

f o c u s  on  t o d a y .  Why? B e c a u s e  t h e  Food  and D ru g  A d m i n i s t r a t i o n  has  

d e c id e d  t h a t  URPs a r e  s a f e  f o r  human c o n s u m p t io n .  Y e t  t h e r e  i s  no 

p r o o f  t h a t  t h e s e  c h e m ic a l  c o m p o n e n ts  a r e  s a f e  a n d  t h e r e  i s  g r o w in g  

c o n c e r n  i n  t h e  s c i e n t i f i c  c o m m u n i t y  and  among t h e  p u b l i c  as  a w h o le  

t h a t  in d e e d  t h e y  may c a u s e  s e r i o u s  h e a l t h  p r o b le m s .

You w i l l  h e a r  t h a t  t r e a t m e n t  o f  f o o d  w i t h  n u c l e a r  r a d i a t i o n  i s  

no d i f f e r e n t  t h a n  b o i l i n g  o r  f r e e z i n g .  Y e t  C o n g re s s  r e f u t e d  t h a t  a rg u m e n t  

a lm o s t  30 y e a r s  a g e  when i t  d e c i d e d  t h a t  b e c a u s e  t h e s e  u n iq u e  r a d i o l y t i c  

p r o d u c t s ,  n o t  o t h e r w i s e  know n t o  f o o d ,  a r e  c r e a t e d  b y  i r r a d i a t i o n  

t h a t  t h e  p r o c e s s  r e s u l t s  i n  a f o o d  a d d i t i v e .  F r e e z i n g  o r  b o i l i n g  

c r e a t e  no new c o m p o u n d s  o r  a d d i t i v e s  i n  o u r  f o o d .

You w i l l  a l s o  h e a r  t h a t  t h i s  s u b j e c t  h a s  b e e n  s t u d i e d  t o  d e a t h ,  

and t h a t  s t u d i e s  p r o v e  t h e  i r r a d i a t i o n  p r o c e s s  s a f e .  I n d e e d  t h e r e  

have  been o v e r  400 s t u d i e s  o n  t h e  s u b j e c t ,  y e t  i n  1986  t h e  FDA 

d e te r m in e d  t h a t  o n l y  69 o f  t h e s e  s t u d i e s  w e re  d e p e n d a b le .  B e l i e v e  

i t  o r  n o t ,  o f  t h e s e  6 9 ,  o n l y  37 i n d i c a t e d  i r r a d i a t i o n  

was s a f e ,  and t h e  r e m a in d e r  s a i d  i t  w a s n ' t .  I n  t h e  f i n a l  a n a l y s i s ,  

t h e  FDA c o u ld  o n l y  d e t e r m in e  t h a t  f i v e  s t u d i e s  a p p e a r e d  t o  s u p p o r t  

s a f e t y .  H a r d l y  a c o n v i n c i n g  e n d o r s e m e n t  f o r  s a f e t y .  Y e t  t h e  FDA was 

i n  such  a h u r r y  t o  a p p ro v e  i r r a d i a t i o n  t h a t  i t  t o o k  a s c i e n t i f i c  le a p  

c *  f a i t h .  U n a b le  t o  p r o v e  i r r a d i a t i o n  s a f e ,  t h e  FDA s i m p l y  d e c id e d  t o

ATTACHMENT 9
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& l l o w  o n l y  a r e l a t i v e l y  s m a l l  d o s a g e  o f  r a d i a t i o n  t o  be u s e d  o n  fo o d  u n d e r  

t h e  a s s u m p t io n  t h a t  l e s s  e x p o s u r e  w o u ld  l o g i c a l l y  be  m ore  s a f e .

M r .  C h a i rm a n ,  i f  I  h a d  h e r e  b e s id e  me a p i l e  o f  100 r o c k s  and 

s t a r t e d  t h r o w in g  th e m  a t  y o u ,  i t ' s  l i k e l y  y o u  w o u ld  f e e l  g r e a t l y  

e n d a n g e re d .  Y e t  i f  I  h a d  o n l y  t e n  r o c k s  and  s t a r t e d  t h r o w i n g  th e m , 

w o u ld  y o u  s i t  b a c k  and  f e e l  s a f e ?  T h i s  i s  t h e  v e r y  l o g i c  t h e  FDA 

u s e d  i n  a p p r o v in g  f o o d  i r r a d i a t i o n ,  y e t  t h e r e  a r e  e x p e r t s  h e r e  

t o d a y  who w i l l  p o i n t  t o  t h e  s e r i o u s  f l a w s  i n  t h i s  l o g i c .  Who w i l l  

e x p r e s s  t h e i r  b e l i e f  t h a t  e x p o s u r e  t o  e v e n  a s i n g l e  c a r c i n o g e n i c  

i n s u l t  c a n  c a u s e  s e r i o u s  h e a l t h  t h .  e a t s  t o  t h e  human b o d y .

My l e g i s l a t i o n ,  HR 9 5 6 ,  m akes no  ju d g m e n t  on  f o o d  i r r a d i a t i o n  

o t h e r  t h a n  t o  r e q u i r e  t h a t  i t  b e  p r o v e n  s a f e  b e f o r e  i t  c a n  be u se d  

on o u r  n a t i o n ' s  f o o d  s u p p l y .  S e v e n t y - e i g h t  o t h e r  m em bers o f  t h e  

House have  c o a u th o r e d  t h i s  l e g i s l a t i o n .  S e n a t o r  M i t c h e l l  has  

i n t r o d u c e d  t h i s  l e g i s l a t i o n  i n  t h e  S e n a te ,  w i t h  n i n e  o t h e r  s p o n s o r s .

I  commend y o u ,  M r .  C h a i r m a n ,  f o r  h o l d i n g  t h e s e  h e a r i n g s  and  

a s k  t h a t  t h e  b a la n c e  ~>f my r e m a r k s  be  i n c l u d e d  i n  t h e  C o m m it te e  r e c o r d .

. # # # j

/
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EXTENSION OF REMARKS of CONGRESSMAN DOUGLAS H. BOSCO 
COMMITTEE ON ENERGY & COMMERCE 

SUBCOMMITTEE ON HEALTH AND THE ENVIRONMENT 
Ju n e  1 9 ,  1987

Food i r r a d i a t i o n  i s  a p r e s e r v a t i o n  m ethod  i n  w h ic h  f o o d  i s  
e x p o s e d  t o  i o n i z i n g  r a d i a t i o n  i n  o r d e r  t o  d e s t r o y  i n s e c t s  and  
b a c t e r i a  t h a t  can c a u s e  fo o d  s p o i l a g e  and d i s e a s e .  P r o p o n e n ts  o f  
t h e  p r o c e s s  c o n te n d  t h a t  t h e  e x te n d e d  s h e l f  l i f e  o f  
r a d i a t i o n - t r e a t e d  fo o d s  may h e l p  b o o s t  e x p o r t s ,  and t h a t  
d e p e n d e n c y  on p o s t  h a r v e s t  p e s t i c i d e s  may be r e d u c e d .  These  
s u p p o s e d  b e n e f i t s  a r e  o b v i o u s .  The q u e s t i o n  i s ,  h o w e v e r ,  w o u ld  
p u b l i c  h e a l t h , ,  and s a f e t y  be j e o p a r d i z e d  i n  t h e  p r o c e s s ?  A g r o w in g  
num ber o f  s c i e n t i s t s ,  c o n s u m e rs ,  and  o v e r  80 Members o f  C o n g re s s  
a re  c o n c e rn e d  a b o u t  t h e  F D A 's  a p p r o v a l s  o f  p o r k  and p r o d u c e  
i r r a d i a t i o n  on th e  g ro u n d s  t h a t  p r o p e r  s a f e t y  s t u d i e s  have  n o t  
been  c o n d u c te d .  T h e r e f o r e ,  u n t i l  su c h  t im e  as r e l i a b l e  r e s e a r c h  
i n d i c a t e s  t h a t  t h i s  p r o c e s s  i s  e n t i r e l y  s a f e ,  we b e l i e v e  t h ;  t  t h e  
F D A 's  a p p r o v a l s  a r e ,  a t  b e s t ,  p r e m a t u r e .

In particular, I am concerned about: the safety and 
wholesomeness of human consumption of irradiated foods, 
environmental risks, the inability to control or supervise 
irradiation practices, and the apparent lack of an immediate nted 
for irradiation.

To b e g in  w i t h ,  th e  l o n g - t e r m  h e a l t h  e f f e c t s  o f  human 
c o n s u m p t io n  o f  i r r a d i a t e d  fo o d s  a r e  s im p l y  u n k n o w n . A l t h o u g h  the_ 
f e d e r a l  g o v e rn m e n t  has s t u d i e d  t h i s  p r o c e d u r e  f o r  m o r e ' t h a n  40 
y e a r s ,  a t t e m p t s  to  e v a l u a t e  i t s  s a f e t y  have  p r o v e d  r a t h e r  
e l u s i v e .  I n  f a c t ,  when t r a d i t i o n a l  means o f  t e s t i n g  th e  s a f e t y  o f  
i r r a d i a t e d  fo o d s  p ro v e d  in a d e q u a t e ,  t h e  FDA a p p ro v e d  th e  
i r r a d i a t i o n  o f  p o rk  -  i n  J u l y  o f  1985 -  and p ro d u c e  -  i n  A p r i l  o f  
1986 -  based  on t h e o r e t i c a l  c a l c u l a t i o n s  o f  r a d i a t i o n  c h e m i s t r y  
and on th e  a n t i c i p a t e d  l o w - l e v e l  o f  human e x p o s u re  t o  th e  u n iq u e  
c h e m ic a l  c o n s t i t u e n c i e s  t h a t  o c c u r  i n  i r r a d i a t e d  f o o d s .  I n  o t h e r  
w o rd s ,  b e c a u s e  th e  FDA la c k e d  t a n g i b l e  e v id e n c e  t o  d e m o n s t r a te  th e  
s a f e t y  o f  i r r a d i a t e d  f o o d s ,  i t  c o n c lu d e d  t h a t ,  i n  t h e o r y ,  
i r r a d i a t e d  fo o d s  s h o u ld  be s a f e .  I n  my v ie w ,  A m e r ic a n  c o n s u m e rs  
d e s e rv e  g r e a t e r  a s s u r a n c e s  a b o u t  t h e  s a f e t y  o f  s o m e th in g  as b a s i c  
as t h e i r  fo o d  s u p p ly .

Irradiation is also known to deplete essential vitamins, most 
notably B vitamins. Even though these nutritional losses may be 
similar to those that occur during cooking or canning, irradiated 
foods w ill be doubly inferior to an unirradiated food product i f  
i t  is also cooked. Beyond vitamin degradation, many are concerned 
that certain irradiated foods may increase the risk ta food 
poisoning caused by the botulism bacteria which is perversely 
resistant to radiation. I t  is feared that irradiation w ill remove 
the odorous bacteria that warn of food spoilage and leave 
dangerous levels of botulism intact.

Food irradiation is a.potentially hazardous procedure. I t
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r e q u i r e s  t h e  u s e ,  t r a n s p o r t ,  and d i s p o s a l  o f  l a r g e  q u a n t i t i e s  o f  
h i g h l y  r a d i o a c t i v e  C e s iu m -1 3 7  o r  C o b a l t - 6 0 . Many p r o p o n e n ts  p o i n t  
o u t  t h a t  f o r  many y e a r s  C o b a l t - 6 0  has  been  s a f e l y  used  i n  
r a d i a t i o n  m a c h in e s  t o  t r e a t  c a n c e r  p a t i e n t s .  H o w e v e r,  th e s e  
m a c h in e s  r e q u i r e  f a r  s m a l l e r  q u a n t i t i e s  o f  t h e  r a d i o a c t i v e  i s o t o p e  
t h a n  do f o o d  i r r a d i a t i o n  p l a n t s .  I n  g e n e r a l ,  r a d i a t i o n  m a c h in e s  
u t i l i z e  b e tw e e n  3 ,5 0 0  and  1 0 ,0 0 0  c u r i e s  o f  C o b a l t - 6 0 ,  w h i l e  m o s t 
f o o d  i r r a d i a t i o n  f a c i l i t i e s  a r e  e q u ip p e d  t o  h a n d le  b e tw e e n  one and  
t e n  m i l l i o n  c u r i e s  o f  C o b a l t - 6 0  o r  C e s iu m -1 3 7  a t  e a :h  p l a n t .
Moreover, i f  food irradiation is to revolutionize the way we eat, 
as some proponents of the technology envision, hundreds of food 
irradiation plants would be required to meet such an ambitious 
plan. My concern is that this tremendous increase in the amount 
of radioactive materials in and around our communities w ill 
likewise increase the risk of accidents where radiation is 
emitted. Unfortunately, the FDA did not conduct an environmental 
impact statement to examine whether existing regulations that 
would monitor the flow of these radioactive sources w ill be 
adequate to prevent radiation accidents.

These potential occupational and environmental risks are not ?
unfounded. In 1 9 7 7 ,  a worker at a Rockaway, NJ irradiation plant 
accidentally walked into the radiation chamber and received a near |
lethal dose of radiation. In 1 9 8 2 ,  at a Dover, NJ irradiation I
plant, steel rods that encapsulate radioactive cobalt cracked 
open, contaminating the cooling water, which leaked throughout the 
plant. Later, a cleanup crew threw some of the contaminated water 
down shower drains into the public sewer.

I am also concerned about the FDA and other agencies' 
apparent inability to enforce labeling requirements and existing 
limitations on the permitted dosages of radiation that may be 
applied to foods, when no empirical test is available to detect 
irradiated foods. This lack of oversight ab ility  raises the 
potential for abuse. Last year, a major British food company is 
alleged to have knowingly purchased contaminated shrimp, shipped 
i t  to the Netherlands for irradiation, ?r,d imported the shellfish 
into England in violation of the' British ban on irradiated foods.
In the United States, a North Carolina food irradiation plant came 
under investigation by the U.S. Department of Agriculture for 
allegedly irradiating pork and attempting to export i t  prior to 
the. agency's approval for pork irradiation. Because inspectors do 
not have a test for irradiated foods, i t  is unclear to me how 
regulations governing food irradiation w ill be upheld.

Finally, the need for this particular industry remains a 
mystery to me. In this country we are fortunate to have a 
reasonably safe and abundant food supply. Even the commercial 
food industry has yet to take a stand on food irradiation or make 
any serious investments in the technology. In fact, you might be 
surprised to learn that the food industry did not petition the FDA 
to publish a rule permitting produce irradiation. Instead, FDA 
published the rule of its own in itia tive . In my view, this was an 
unusual move in that the agency was both the advocate for the use



of a food additive and the evaluator of its safety.
M r.  C h a i rm a n ,  t h e  p r o s p e c t  o f  u t i l i z i n g  fo o d  i r r a d i a t i o n  

a la r m s  many s c i e n t i s t s  and c o n s u m e rs .  I n  f a c t ,  t h e  FDA r e c e iv e d  
o v e r  5 ,0 0 0  p u b l i c  com m ents i n  re s p o n s e  t o  i t s  r u l e  t o  p e r m i t  
p r o d u c e  i r r a d i a t i o n .  I n  t h e  a b s e n c e  o f  any  C o n g r e s s io n a l  a c t i o n ,  
many s t a t e  and  l o c a l  g o v e rn m e n ts  have  a l r e a d y  ta k e n  s t e p s  t o  c u r b  
t h i s  i n d u s t r y ' s  g r o w t h .  F o r  e x a m p le ,  on May 29 M a in e  G o v e rn o r  
J o h n  M cKernan  s i g n e d _ a _ b i l l  i n t o  la w  b a n n in g  th e  s a l e  o f  
i r r a d i a t e d  f o o d s  i n  t h a t  s t a t e .  E a r l i e r  t h i s  y e a r j . _ th e _  New J e r s e y  
s t a t e  S e n a te  o v e r w h e lm in g l y  a p p ro v e d  a b i l l  t o  ban th e  s a le  o f  
i r r a d i a t e d  f o o d s  i n  t h a t  s t a t e  as w e l l .  V e rm o n t  has p a s s e d  a 
l a b e l i n g  b i l l ,  and l a s t  y e a t ,  t h e  C a l i f o r n i a  s t a t e  l e g i s l a t u r e  
p a s s e d  a m e a s u re  c a l l i n g  on th e  D e p a r tm e n t  o f  H e a l t h  and Human 
S e r v i c e s  t o  r e q u i r e  f u r t h e r  s a f e t y  s t u d i e s ,  and  r e q u e s t i n g  t h a t  no 
new r e g u l a t i o n s  be p r o m u lg a te d  b r o a d e n in g  th e  u s e s  o f  fo o d  
i r r a d i a t i o n .  A s i m i l a r  r e s o l u t i o n  was p a s s e d  b y  th e  B o a rd  o f  
S u p e r v i s o r s  i n  my own c o u n t y  o f  Sonoma.

Mr Chairman, I would also like to bring to he Subcommittee's 
attention recent action taken by the Canadian go'ernment on this 
issue. In May, a Canadian parliamentary committee unanimously 
endorsed a committee report which expressed deep reservations 
about the uses of food irradiation. The Standing Committee on 
Consumer and Corporate Affairs urged the government to resist the 
expansion of irradiated foods until further scientific studies 
indicate that irradiation poses no significant adverse health 
effects. The Committee also recommended that irradiated foods be 
fu lly  labeled, and that wheat irradiation be banned until specific 
safety concerns are resolved. These recommendations are 
particularly noteworthy because Canada has been a leader in the 
development of fcod irradiation.

F o r  a l l  o f  t h e s e  r e a s o n s ,  I  b e l i e v e  a m ore  p r u d e n t  a p p ro a c h  
t o  f o r m u l a t i n g  fo o d  i r r a d i a t i o n  p o l i c y  i s  i n  o r d e r .  Based  on o u r  
l i m i t e d  u n d e r s t a n d in g  o f  t h e  p o t e n t i a l  h a r m f u l  i m p l i c a t i o n s  o f  
f o o d  i r r a d i a t i o n ,  I  b e l i e v e  C o n g re s s  w o u ld  do w e l l  t o  h o l d  th e  
p r o g r a m  i n  a b e y a n c e  u n t i l  t h e s e  u n r e s o lv e d  s a fe  cy c o n c e r n s  have  
b e e n  s u f f i c i e n t l y  a d d r e s s e d . "  The l e g i s l a t i o n  t h a t  I  have  
i n t r o d u c e d ,  H .R .  9 5 6 ,  w o u ld :  p r o h i b i t  pock  and p ro d u c e  
i r r a d i a t i o n ,  r e q u i r e  in d e p e n d e n t  s a f e t y  s t u d i e s ,  and t i g h t e n  
l a b e l i n g  r e q u i r e m e n t s  f o r  i r r a d i a t e d  h e rb s  and s p i c e s .  I  u r g e  ray 
c o l l e a g u e s  t o  j o i n  w i t h  me i n  s u p p o r t i n g  t h i s  ne e d e d  l e g i s l a t i o n .

Mr. Chairman, I appreciate the opportunity to testify before 
this Subcommittee on this subject and I would be happy to respond 
to any questions you may have.
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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.

1/21/88 (Source: Information for Public Affairs, 'State Net")
ATTACHMENT 10



■ m m -
r a d i a t i n g  f o o d  g r o w i n g  p r e s e r v a t i o n  m e t h o d

lost'groups say irradiation is the safest way to keep food from spoiling and to kill bacteria
ffdf rjl initiative t die paving in* 

for a significant mcreaso In the n-<• H 
sdoie irradiation un foods in the s.mi- 
JSutes.

Dept. of Mejlih and Hum.ni 
(HHSI regulations. il apptiivm hi 

*Off<e ol Management and 9 jdgef 
I), will permit irr.uhalion of pork tint 
fruitt and » Cge UbtrS. Sweeping 

ten now be/oie Congress would lur- 
encourage irradiation of foods — j  

V*cik« comnfeieti beneficial bct.iuic it 
'destroys imedt. parasites. And mirroor- 
[jintsms. including those that cause dis- 
tm And promote spoilage, 
jjn irradiation. food is exposed to ionu- 
!lnj energy from radioactive •inlr.pes of 
Cobill of cesium of Kom devices tli.il 
'produce controlled Amounts ol beta rays 
|or x-rays. For it least 20 years, some food 
and food products, including wheal and 
potatoes, have been irradiated abroad 
without ad«erse effects. At least 28 coun- 
tries now irradiate some foods.
* But the process has been little used m 
the United States Although existing Food 

_, rAod Oiug Administration tFDAI rt-gula- 
v*!v lions now allow irradiation let Insect dis-
'̂"Infestation in wheat, sprout inhibition in 
i>*;-while potJtoes. and control of microor- 
iij!* ginisms and insects in herbs and spices.
s'.i V °°l* lhe *a,,ef u,e ̂  been widespread.

THIS MAT CHANCE, however, as the 
»'■ HHS reviews new uses and resu'ations 
r * for irradiation:
U • In luly, I98S, HHS gave the go-ahead
* for irradiation in the processing of pork, a 

process that is believed to eliminate the
1 threat of trichinosis even if the pork is 

undercooked or eaten raw. These regula­
tions —  with comment horn the U.S. 

► Depl. of Agriculture lUSDA), which regu-
* Utes pork —  are nearing OM3 review 
k i.,#compt«.ion.
‘i i «lust before leaving ollice. HHS Secre- 
.. tary Mjigarel Heckler signed off on regu- 
lations that would permit the irradiation 
of fresh fruits and vegetables to kill pests 

* and prolong shelf life.
; . • HHS is considering extending the ir­

radiation process to poultry. and studies 
of this application are now under way.

&

UiTadiated (cods must now 
arry the word 'picowaved' on 
heir labels tocother with tna ' 
jtemational logo symbolizing 
rtadiated foods.

lionit uniformity in lhi» rêoljlion ol food 
irradiation and would create a commis­
sion to coordinate and consolidate all 
food irradiation research, encourage in- 
vestment by private sources in rood irra­
diation, and promote a wider public un­
derstanding through educational pro­
grams.
A companion bi'.l. S 288. with similar 

provisions, hat not been debated.

preservat on of shrimp. "Food irradiation r.to be in a position to reassure patients 
would allow the people m places like- . who are concerned aoout itse saury of r-*p 
Iowa and Kansas to have hesh shrimp,’* j (he process.
he said, noting that hn itudies showed 
39-day shelf tile for shrimp kept on u e 
after irradiation 
•’There was no destruction of nutrients, 

either," he added.

FOOD IRRADIATION ALSO has occu­
pied the attention of federal legislators 
recently. Four House committees are 
considering H R. 696, a food irradiation 

■ development and control bill that would 
allow irradiation of many foods at regulat- 

f ed doses Ithe lowest level to jchieve ef­
fectiveness).

•! Under the proposed legislation, the 
’.| FOA would retain general aulhnn'y to 
Iregulate food irradiation. Bu the deftm- 
i. j;»lion of irradiation in the Food. Drug, and 
!;• Cosmetic Act would be changed so that it 

would be regulated as a process, like 
]j| boiling or freeing, rather than a food 
; additive.
\\s Tihe legislation would also require na-

THE CURRENT INTEREST In food irra­
diation springs from concern about the 
safety of pesticides, particularly when 
used in the post-harvesl dnenfestation of 
fruits and vegetables. Specifically, the dis­
covery in 1984 that the post-harvest fu­
migant ethylene dibromide IEDB) leaves 
a tone residue on lood —  followed by 
the banning of ED8 by the Environmental 
Protection Agency —  encouraged consid­
eration ol irradiation as an alternative to 
pesticide use.
The FDA. HHS. and USDA —  as well as 

other p'oponents —  all contend that lira- 
diahon m low doses actually has a wide 
variety of beneficial aophcatmns: It elimi­
nates trichinae spiralis in pork, the Medfly 
•n citrus fruits, and the codling moth in 
ipplet; could destroy c. botulinum and 
salmonella in red meats, poultry, and fish; 
and extends the shelf life of fiesh fruits, 
vegetables, and grains.
In November, 1985. Ihe American 

Medical Association testified in favor ol 
Ine proposed federal irradiation legisla­
tion before the House Agriculture Com- 
miltees subcommnk on Department 
Operations, Research, and Foreign Agri­
culture.
A Harold Lubin, MO. director of 

AMA s Dept of Foods. Nutrition, and 
Personal Health, testified thjt food irra­
diation produces no significant reduction 
in the nutritional quality of loud and has a 
number of important beneficial effects, 
including Tilling th* microorganisms that 
cause food spoilage.

THERE MAY 8E drawbacks to the pro­
cess. For example, research shows that 
some foods undergo color or texture 
changes when uradiited. Ironically, this 
may lead Ihe public to assume that a food 
is not fresh when actually Ihe shelf li.‘ t 
has been extended.
In addition, some opponents to Ihe 

piocess have suggested th.t food irradia­
tion presents a hazard to 'he public and 
to plant workers.
Robert Alvarez. who is director cl the 

Nuclear Weapons and Power Project of 
the Environmental Policy Institute, a pub- 
lic-mier-est group based in Washington, 
D.C.. testified bi <ore Congreis that ihe 
irradiation ol food involves an ultrahaiar- 
dous technology, which ne said ’ poses 
several types of risks to the public and 
workers.”
Food irradiation facilities would gener­

ate as much as 10 limes more low-level 
radioactive wastes than all sources com­
bined m Ihe Umied Slates for the year 
1981, he said, adding that existing irradia­
tion facilities are poorly regulated. Alva- 
tee also contended that irradiation in­
tended to eliminate one food haiard may 
intensity another —  for example, by pro­
ducing radiation-resistant bacteria and 
viruses.
Other critics, such as the Health and

A committee foimcd by the World ■ 
Health Organuation to study the subieci 
of food irradiation in other countries m 
1981 issued a repon on "The Whole­
someness of Irradiated Food." which 
called the process sjie and ’Tree from 
(oncological hazard."
In a lengthy report on food irradiation, 

the American Council on Science and 
Hralin. a national association (hat is de­
voted to consumer education, states that 
Ihe It els ol radiation approved for treat­
ment of foods "do not have enough ener­
gy ro induce residual radioactivity in the 
lood."
The council also said that workers who 

take proper precautions need rot worry 
about adverse heaith risks, irradiation la- 
cdiliet must comply with regulations is­
sued by the Occupational Safety and 
Health Administration, the Nuclear Regu­
latory Commission, and the FDA. Ihe 
council noted.

THE SAFETY ISSUE of food irradiation 
has been a problem for HHS. which has 
had difficulty finding a acceptable wav to 
explain irradiation to the public. Reluc­
tant to require the use of the word "radia­
tion" for package labels because the 
word alone could arouse consumer (ears 
and cause misunderstanding, HHS, 
against the advice of some in the FDA, 
ultimately substituted Ihe word "p:rc* 
wave,” meaning low-level lonuing ener­
gy. for "radialion. *
Irradiated foods must now carry tne 

word ”p>cowaved ’ on their labels logeth-
Energy Institute ol Washington. D C.. an- - er with Ihe international logo symbolizing
other public-inlerest group, claim that 
carcinogenic or genetic problems could 
arise from irradiating loods.

IOSEPH A. LUIZZO. PHD, professor of 
food science at Louisiana Mate U. in 8a- 
tnn Rouge, praised Ihe prr> ss as a lood 
preservative.
‘ We've intmd that 90-9S% of all bac­

teria are killed during ihe irradiation pro­
cess." said Dr lui/zo, who nnce worked 
under contract from the Atomic Energy 
Commission on food irradiation in the

BUT THE MAJORITY ol observers con- 
lend that irradiation is sjle. HHS and F OA 
have both taken this position, at has the 
AMA.
“It is impodant to note that tood irra­

diation does not make Ihe irradiated food 
radioactive, smce it is done at energy lev­
els well below thuse required In induce 
radioactivity,” Ihe AMA's Dr. lubin said 
in testimony befme Cungiess He added 
that, given wiH-.,̂ffjii public interest in 
nutrition and healtu. physicians will need

irradiated loods The circular ssmool that ’ 
holds a stylized rose with two petals was 
developed in the Netherlands several 
years ago and is used on many p*' kjged 
.irradiated toods auroad.

Most of the handlul of irradiation firms 
in this country currently earn their monev 
by sterilizing medical equipment and 
supplies and some lood spices They 
have stated in reports that publ< en­
dorsement of the irradiation process by 
just one large, well-known lood company 
would p’ryuade contumen that the pro­
cess is sale.

— Linda Bosr - 
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Attachment A

History of Food Irradiation

1 8 9 8  -  Bactericidal e f fe c ts  of x - rays  first o b se rv ed .

1 9 0 5  -  P a ten ts  for food  irradiation p r o c e s s  first i s su e d  in 
U n i ted  S t a t e s  a n d  Europe.

1 9 2 0  -  U.S. p a te n t  g ra n te d  for irradiating b ee t le s  in t o b a c ­
c o  w i th  x rays.

1 9 3 0  -  F rench  p a te n t  i ssued  for p re se rv in g  fo o d  b y  i r rad ia ­
tion.

1 9 4 3  -  U.S. Arm y c o n tr a c t s  with M a s s a c h u s e t t s  Ins t i tu te  
o f  T e c h n o lo g y  to  s tu d y  feasibility o f  e x ten d in g  she lf  life o f  
f o o d  w i th  irradiation.

1 9 4 7  -  MIT re p o r t s  th a t  shelf life o f  f o o d  c a n  be  e x t e n d e d  
t h r o u g h  irradiation, offering a n e w  m e t h o d  for  a s su r in g  
p ro v i s io n s  for c o m b a t  t ro o p s  in r e m o te  ba tt lef ie lds.

1 9 5 3  -  U.S. Arm y Q u a r te rm as te r  C o rp s  tak e s  u p  f o o d  ir a -  
d ia t io n  s tu d y  at its labora tory  in Natick. M ass .,  in c o n ju n c ­
t io n  w i th  MIT, in federally funded  s tu d y  o f  irradiation  o f  
m e a t ,  fish, fruits , v e g e tab le s  and  dairy p ro d u c ts .

1 9 6 3  -  U.S. Food  and  Drug A dm in is tra t ion  a p p r o v e r  
g a m m a  irradiation to  p reserve  c a n n e d  b a c o n  und for  i n se c t  
d i s in fe s ta t io n  of w h e a t  and w n e a t  p ro d u c ts .

1 9 6 4  -  FDA a p p r o v e s  irradiation for sp ro u t  inhibition of 
w h i t e  p o t a to e s .

1 9 6 6  -  FDA a p p r o v e s  labeling re q u ire m e n ts  for i r rad ia ted  
fo o d s .

1 9 6 8  -  FDA re sc in d s  b a co n  irradiation rules a f te r  f inding 
t h e  s tu d ie s  on  w h ich  original a p p ro v a l  w a s  m a d e  w e re  
b a s e d  o n  p o o r  labora to ry  quality c on tro ls .

L a t e  1 9 6 0 s  -  A m erican  a s t ro n au ts  an d  R uss ian  c o s m o ­
n a u t s  b e g in  eat ing  radia tion steril ized f o o d s  in sp a c e .

1 9 6 9  -  United  Kingdom  a p p ro v es  u se  o f  rad ia tion  s teril ized  
f o o d s  in hosp ita ls .

1 9 7 5  -  A m er ican  a s t ro n au ts  a n d  Russian  c o s m o n a u t s  
s h a r e  a  m ea l  of  i rradiated  food  in sp a c e  a b o a rd  c o n n e c t io n  
o f  A p o l lo -S o y u z  cap su le s .  S p a c e  exp lo re rs  c o n t in u e  to  
d in e  o n  rad ia tion  sterilized food, a s  d o  o th e r s  requiring  
s u c h  f o o d  in isolation, such  as  ho sp i ta l ized  b o n e  m a r r o w  
t r a n s p la n t  pa t ien ts .

1 9 7 9  -  FDA's Director of Bureau o f  F o o d s  e s ta b l i sh e s  th e  
I r rad ia te d  Fo o d  C o m m it tee  to p rov ide  a tota l  r e a s s e s s m e n t  
o f  all re levan t  i s su e s  applicable to i r rad ia ted  fo o d s .

1 9 8 1  -  FDA p ub l ishes  advan ced  n o t ice  o f  p r o p o s e d  ru les  
o n  f o o d  irradiation in the  Federal Register.
1 9 8 1  -  FDA o ffe rs  to  approve  the  u se  of i r radiation for 
t rea t in g  th e  California medfly crisis,  p ro v id ed  c e r ta in  c o n d i ­
t io n s  w e re  m e t .  P ro c e s s  no t  u sed  b e c a u s e  no  p e r s o n  o r  o r ­
g a n iz a t io n  app lied  for its use.

1 9 8 3  -  FDA a p p ro v e s  iriadiation of a spec if ic  list of  s p i c e s  
a n d  v e g e ta b l e  sea so n in g s  for microbial d e c o n tam in a t io n .

1 9 8 4  (Feb .  14)  -  FDA publishes its p r o p o s e d  rule in F e d e r ­

a l  R e g i s t e r  to  allow irradiation of f resh  p r o d u c e  for sp r o u t  
inhibition, shelf-life  ex tension  and  in se c t  d is in fes ta t io n  of 
f r e s h  p ro d u c e  a n d  for sterilizing spices .

1 9 8 4  ( J u n o  19)  -  FDA a p p ro v e s  ir radiation t r e a tm e n t  to  
co n tro l  in sec t  in fe s ta t io n  in garlic p o w d e r ,  o n io n  p o w d o r  
a n d  d r ied  sp ices .

1 9 8 5  (April) -  FDA c i p a n d s  list o f  dried  sp ic e s  a n d  v e g e t a ­
ble s e a s o n in g s  th a t  c a n  b e  irradiated.

1 9 8 5  ( J u n e )  -  FDA a llo w s  cer ta in  dried  e n z y m e s  to  b e  ir ra ­
d i a t e d  t o  c o n tro l  i n se c t  a n d  microbial in fes ta t io n s .

1 9 8 5  (Ju ly)  -  FDA a p p r o v e s  low  d o s e  irrad ia t ion  o f  pork  
an d  pork  p r o d u c t s  to  con tro l  trichinosis,  t h e  pa ras i t ic  
w o r m  fo u n d  in t h e  m u s c le s  of s o m e  in fec te d  h o g s .

1 9 8 5  ( D e c e m b e r )  -  C an ad ian  g o v e rn m e n t  a n n o u n c e s  it 
will a l low  fo o d  ir rad ia t ion  a t  up  to  1 , 0 0 0  k ilo rads.  1 0  t im e s  
th e  d o s e  a l lo w ed  in t h e  United S ta te s ,  w i th  on ly  l imited 
labeling r e q u ire m e n ts .

1 9 8 6  ( J a n u a ry )  -  T h e  U.S. D e p a r tm en t  of  A gricu ltu re  a p -  
F 'n v e s  its o w n  ru les  a n d  guidelines for  irradiating  pork  p r o ­
d u c ts .

1 9 8 6  (April) -  FDA p u b l ish es  its final rule  on  p o s t - h a r v e s t ,  
low  d o s e  ir radiation t r e a tm e n t  o f  f resh  fruits a n d  v e g e t a ­
b les  a n d  h igh  d o s e  irrad ia t ion  o f  sp ic e s  in th e  F e d e r a l  R e g i s ­

t e r .

1 9 8 6  ( J u n e )  -  T h e  British Advisory C o m m it te e  o n  Irradia t­
e d  a n d  Novel F o o d s  i s s u e s  report  r e c o m m e n d in g  th a t  f o o d  
i rradiat ion  be  lega l ized  in the  United K ingdom  a t  d o s e s  up  
to  1 . 0 0 0  k ilorads a n d  th a t  labeling be required .

1 9 8 6  ( Ju n e )  -  T h e  P e o p le 's  Republic o f  China  o p e n s  a 
c o m m e rc ia l - s i z e  f o o d  irradiation p lant  in S h a n g h a i  a n d  a n ­
n o u n c e s  p lans  t o  build five regional fo o d  irradiat ion  p la n t s  
a ro u n d  the  country .

1 9 8 6  (Ju ly)  -  T h e  U.S. D e p a r tm en t  of  Energy  a n n o u n c e s  it 
will build  six reg ional  fo o d  irradiation d e m o n s t r a t io n  c e n ­
te r s  in t h e  s t a te s  of  A laska ,  Florida, Hawaii , Iowa, O k la h o m a  
a n d  W a s h in g to n .  A t r a n s p o r ta b le  c e s iu m  fo o d  ir rad ia tor  is 
a l re ad y  o p e ra t io n a l  u n o e r  th e  DOE's B y p ro d u c ts  Utilization 
P ro g ra m .

1 9 8 6  ( S e p t e m b e r )  -  Irradia ted  P u e r to  Rican m a n g o e s  g o  
on  s a le  in a  o n e - t im e  only te s t  m ark e t  in N o r th  Miami 
B each ,  m ark ing  th e  first t ime in h is to ry  t h a t  i r rad ia ted  fo o d  
is m a d e  co m m erc ia l ly  available in the U.S. T he  t w o  t o n s  of 
i r rad ia ted  m a n g o e s ,  a t  $  1 .4 9  a pound ,  a re  so ld  o u t  w ith in  a 
w e ek .

1 9 3 6  ( S e p t e m b e r )  -  C an ad ian s  a n n o u n c e  p la n s  to  o p e n  
f o o d  irradiat ion  d e m o n s t r a t io n  c en te r  in M ontreal .

1 9 8 7  ( J a n u a r y )  -  U S D A 's  Animal and  Plant  H ealth  I n sp e c ­
tion S e r v ic e 's  rules for  irradiating Hawaiian p a p a y a  are  p u b ­
l ished  in th e  F e d e r a l  R e g i s t e r .

1 9 8 7  (F e b ru a ry )  -  U S D A 's  petit ion for i rradiat ion  o f  c h ic k ­
en a n d  poul try  p r o d u c t s  to  con tro l  sa lm one l la  is p u b l ish ed  
by th e  FDA in th e  F e d e r a l  R e g i s t e r .

1 9 8 7  (M a rch )  -  FDA re jec ts  r e q u e s t s  to  pu t  a h o ld  o n  its 
n e w  f o o d  irrad ia t ion  ru les  a d o p te d  in April 1 9 8 6 ,  pen d in g  
its d e c i s io n  on  w h e t h e r  to  hold re q u e s te d  public  h ea r in g  on  
th e  n e w  rules.

1 9 8 7  (M a rch )  -  FDA p ub l ishes  pe ti t ion  f ro m  R adia t ion  
T echno logy ,  Inc., r e q u e s t in g  irradiation t r e a tm e n t  o f  poultry  
to c o n tro l  sa lm one l la .  Petit ion is similar t o  o n e  p u b l i s h e d  in 
F e b ru a ry  by th e  USDA.

8
A t o m i c  Industrial Forum, Inc. 

" B a c k g r o u n d  Info", April 1987



FOODS:
Fruits and Vegetables (April 18.1986) 
Pork (July 2.?. 1985)
Wheat, Wheat Flour 
White Potatoes 
Dried Enzyme Preparations

F D A ’S  L I S T  0 # 0 0 D S  A U T H O R I Z E D  F O R  ( & I A D 1 A T I O N  
HERBS AND SPICES (Dried): (since July 1983)
Allspice
Anise
Basil
Bay Leaves 
Caraway Seed 
Black Cumin

Cardamon
Celeiy Seed
Chamomile
Chervil
Chives
Cinnamon

Cloves 
Coriander 
Cumin Seed 
Dill Seed 
Dill Weed 
Fennel Seed

Fenugreek 
Garlic Powder 
Ginger
Grains of Paradise
Horseradish
Mace

Marji- . n 
Mustard Seed 
Mustard Flour 
Nutmeg 
Onion Powder 
Orange Petals

Oregano
Paprika
Parsley
Pepper. Black and White 
Red Pepper 
Peppermint

Poppy Seed
Rosemary
Saffron
Sage
Savory
Sesame Seed

Spearmint 
Star Anise Sc | 
Tarragon 
Thyme 
Turmenc

* All the above listed foods are authorized for irradiation. That means 
they could legally be irradiated at ar», time. Presently we know of no 
whole foods that are routinely being irradiated and sold on a retaii level 
with the following exceptions:
Puerto Rican mangoes were test marketed on a limited basis in Miami,

Florida in Sept. 1986. (See Consumers Take Notice. Vol. 1, No. 4).
A small amount of spices being used in processed foods.
Although they are considering a request from Radiation Technology. 
Inc. the FSIS has not yet authorized any commercial irradiator to treat 
pork. —

H O T  N E W S
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 
wi^te 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 in a 
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 N e w s l e t t e r

C H E R N O B Y L ’S  L E G A C Y
It seems radiation, like guilt, keeps on giving. 

According to a study of the 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 half a million outside 
the Soviet Union, will develop cancer as a result o f 
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 o f radia­
tion on DNA in die cell produced mutations (hat lead 
to cancer, 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 I 
radiation is unforgiving.

4

L O O K I N G  F O R  T H E  K . O .
In the August 21st issue of the Food and Dru I 

newslencr, the editors of this industry bullcu: 
analyzed the food irradiation controversy with som; | 
interesting insights.

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

In an interview with Sharon Bomer ex-directoro\ 
The Coalition For Food Irradiation (CSFD, Bomer I 
confesses "there were irradiation companies that 
tended to blow the issue out o f 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 Isomedlx. 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 o f food irradiation," said 
Giddings. "The strident anti-nuclear types see (it) as 
a ploy of DOE in favor of the nuclear power 
industry. They see a conspiracy to push food 
irradiation.. .I f this program were eliminated and 
there was no hypothetical possibility of implement­
ing thus cesium plutonium scenario, 1 think 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 a deep commitment to safety o f the food supply 
and the environment.

The Food & Drug newsletter editors conclude "If
tK«r ---*‘L * '**
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C o a l i t i o n  f o r  A l t e r n a t i v e s  i n  N u t r i t i o n  a n d  H e a l t h c a r e

( CAN A H )
P.O. B o x  B - 1 2  

Richlandtown, P A  1 8 9 5 5

Compilation o  ̂ Bioaiiay Vata on the. Whole.6omejie.6t, 
ofi h i a d l a t e d  Food Itemi by Vi. J. Baina

Vi. Joz6e.fi Baina ofi Bu.dape.6t, Hungaiy p u b U i h e d  "A leview ofi 1223 itudiei on 
the uAote.6omejie.66 ofi lome 278 dlfifieient iiiadlated fioodi and fieed6 concerning 
the. peiiod fiiom 1925 to date.11 [1979 when hi6 lepoit wai pu.bU.6hzd in Acta 
Alimentaiia, Ilot. 8 (3) pp. 205-315],

The. fiollowing it, an extiapolation ofi the. infioimation which indicatei " a d v e n e  
efifiectl aie indicated in i t a U c 6 n:

Albumin - ovalbumin

anaphylactic leaction 
incieaied 6eiological activity 

incieaied piecipitation in leiological test 

lo66 ofi 6ecological activity 
1 educed capacity to lenjitization

Amino Actd6 in Medhrn
inhibition ofi b a c t e d a l  giowth on pH3

Apple. Jutce.

inhibited giowth ofi 6ccd6
inciea6zd ckiomoiome abeiiation in plant

celli
cytotoxic in plant

antibacteiic (bacteiicide and bactenlo italic) 
ladiomimetic efifiect

A p r ic o t

letaided giouith 
leduced body weight 
leduced weight gain

Aqua Veitillata

cytotoxic in plant

Bacon

wo lie acceptance.
lelaided giowth
leduced body weight
leduced weight gain

lo66 0 ($ body weight
di6tuibance in bleeding peifioimance

leduced numbei ol

ATTACHMENT 14

Bacon (Cont'd.)
leduced viability ofi ofifiipiing 
ied'-ced RBC
leduced haemoglobin content 

moie fiiequent incidence ofi 

cataiact 
incieaied montality 

incieaied postnatal m o i t a U t y  

moie fiiequent tumouc incidence 
incieaied m a U g n i t y  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 U v e i  weight 

leduced lepioductlve peifiofunance 
•once in bleeding peifioi­

mance



C o a l i t i o n  f o r £ J t e m a t i v e s  I n  N u t r i t i o r ^ n d  H e a l t h c a r e

( C A N A H )
P.O. B o x  B - 1 2  

Rlchlandtouin, P A  1 8 9 5 5

Compilation ofi Bi o a a a y  data. (Cont'd.) ^tL9z 2

Bze.fi iCont'd. )
diioidei in lepioductivlty
eailiei manifieitation ofi fiiiit oeitiui
leduced fieitility
fieAtitity diioidei

conceptual dlfifiicultlei
leduced numbei ofi piogeny
le66 paituiitlon ofi piegnanti
leduced numbei ofi pupi pen U t t e i
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 m i n e
leduced ieium vitamin E level
vitamin E defiiciency
vitamin 8 2 defiiciency
vitamin K defiiciency

imufifiicient copiophagia
leduced copiophagia
leduction ofi lifie lpan

incieaied moitality
incieased moitatity ofi piogeny

haemoilhagic lyndiome

Blood Seium/Plaima

inhibited giowth ofi mioAooiganiim

Biead

lymphopenia 

w o n e  acceptance

Buttei

diioidei in izpioductivity

leduced fie it i l i ty
fieitility diioidei
conceptual dififiicultie1
ft educed total mrnbei ofi young b o m

Buttei ICont'd.)

leduced numbei ofi pupi pel litte 
leduced numbei 0  ̂ 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

tiiiuei
leduced AP activity in tiiiuei 
leduced MAO activity in t i a u e 4 
incieaied alanin-beta-aminopep­

tidase in tiiiuei 
leduced amino-oxidaie activity 

in tiiiuei 
changed condition ofi pelage and

i k i n

Cakei

woiie 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 
incieaied malignity 
fioimation ofi toxic iubitancei 

ladlotoxini

livz

A  G r a u - r o o t t  C o a l i t i o n  j o r  t h e  F r e e d o m  o f  C h o i c e



C o a l i t i o n  f o r  A l t e r n a t i v e s  i n  N u t r i t i o n  a n d  H e a l t h c a r e

( C A N A H )
P.O. B o x  B - 1 2  

Rlchlandtown, P A  1 8 9 5 5

Compilation ofi Bioaacut Vata Page 3

C a i d n

leduced biological value 

leduced d i g e i tibiLUy 
leduced giowth 

incieaied kidney weight 
influenced moving activity 
incieaied moitality 

inhibited giowth ofi miciooiganiimi 
late efifiect on miciooiganiimi 
lowei numbei ofi emeiging i m e c t  

longei duiatlon laival deveLopntent

Caulifilowei

w o u e  acceptance

Celeiu

moie fiiequent diieaiei 
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 dlfifiicultlei 
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 tiiiuei

incieaied GOT activity in tiiiuei
Incieaied eiteiaie activity In tiiiuei

leduced AP In tiiiuei
leduced MAO activity in tiiiuei
incieaied atanln-beta-aminopeptidaie

in tii.suei

Chic ,n (Cont'd.)
leduced a m i n o -exidue activity 

in tiiiuei 

Incidence ofi piimaiy lymphocytic

thyioldltli 
Incieaied phagocytlioi due to

antigen efifiect 
leduced aicoiblc a d d  content ofi

adienal
Incieaied moitality ofi piogeny 
Inhibited giowth ofi miciooiganiimi 

antibacteiic (bacteiidde, bactei-
ioitalic) efifiec

Clam

afifiected livei weight 
afifiected kidney weight 
afi fiected ipleen w d g h t  

' Incieaied kidney w d g h t  
leduced teitli w d g h t  
Incieaied BUM level 

leduced body w d g h t  
leduced meaiuie ofi teitli 

leduced fieitility 

leducid viability ofi embiyoi 
leduced hatchabllity

Coconut

extended chionaxy time

I ?conut Milk
decieaied gain In plant t l a u e

w d g h t
antimitotic efifiect (letaidatlon

0 1  inhibition ofi mitoiii 
In animal celli

Codfiiih

leduced biological value

leduced oigan w d g n t i

leduced w d g h t  ofi livei in fiemale

leduced uteiui w d g h t

leduced w d g h t  caecum in fiemale
incieaied w d g h t  ofi ipleen in fiemai

fioimation ofi toxic iubitancei, ladiotoxini 

Ceieal IGiain)

A  Grass-roots Coalition for the Freedom of Choice



C o a l i t i o n  f o r  A l t e r n a t i v e s  in  N u t r i t i o r f c m d  H e a l t h c a r e
( C A N  A H )
P.O. B o x  B - 1 2  

Rlchlandtown, P A  1 8 9 5 5

Compilation ofi B i o a a a u  Vata. (Cont'd.)

Codfiiih ICont'd.)

incieaied ipleen weight
incieaied kidney weight
leduced teitei weight
diioidei in lepioductivity
inhibition ofi ipeimiogeneiii
leduced leiiitance ofi ipeimatozoa

leduced activity ofi ipeimaiozoa

leduced oimotic leiiitance otf ipermoouoids
lengthening ofi the oeitiui cycle
highei globulin alfia-fiiaction value
leduced ieiui A/G 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 iuccinate dehydiogenaie 
decieaied livei alanin aminotianifieiaie 
leduced aminotianifieiaie in livei 
leduced livei iuccino-dehydiogenaie

activity 

leduced GPT activity in kidney 
leduced iuccino-dehydiogenaie activity

in kidney

leduced aicoibic acid content ofi adienal 

moie fiiequent inteficuiient dli eaiei 

InciPjued moitality ofi piogency 
moie fiiequent pitultaiy adenoma 
moie fiiequent atiophy ofi genital tiact 
degeneiatlon (atiophi/) ofi teiticlei 
degeneiation ofi ovcuiy

Zompote {Flult)
incieaied weight ofi ipleen 
leduced numbei ofi pupi pel littei 
moie fiiequent incidence ofi cataiact 

moie fiiequent tumoui Incidence 

hypophyiii tumoui 
incieaied poitnatal moitality 
Incieaied giowth

Page 4

C o m  (Maize)

leduced dlgeitlblllty 
leduced weight gain 

reduced weight ofi ofifiipiing 
lowei weight ofi pio.oeny at biiti 
oeitiui diioidei 

longei lepioductlve cycle 
leduced fieitility 

moie fiiequent epithelioma 
incieaied fiiequency ofi lympho­

blastoma in livei, thymui 
lung, ipleen, kidney

C o m  Meal

longei duiation ofi development 
ofi the laivae ofi Tiibc

Ciackeii

wo'ne acceptance

Cianbeifm

leduced giowth

V e a e i t  Powdei (gelatine, vanilla':

w o n e  acceptance 

leduced growth late

Viet (complete)

leduced fiood consumption 
leduced palatability 
leduced nutritional quality 
leduced giowth 
leduced giowth. late 
leduction ofi weight 0 1  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



C o a l i t i o n  f o r  A l t e r n a t i v e s  i n  N u t r i t i o n  a n d  H e a l t h c a r e

( C A N A H )
P.O. B o x  B - 1 2  

Richlandtown, P A  1 8 9 5 5

Compilation ofi B i o a n a u  Vata (Cont'd ) Pa9z 5

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 c'j( progeny 
lower live-biith percentage 
leduced litter numbei at weaning 
leduced lactation peifiormance 
lymphopenia
ihifit 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 SAP
reduiid vitamin A level 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 HMA

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 |$ pelage 
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 fiiequent cannibaliim 

leduced Lactation pet.fioimance 
lymphopenia
reduced leucocyte count
hig'^vi numbei ofi neutrophilic leucocytei
inci, u e d  ieium nucleic acidi (RWA, VNA]

content
hypo proteinaemia 

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 fiiequent inteicurrent diieaiei

A ^ n n lllln n  frs* *■»/ ——



C o a l i t i o n  f o r h l t e m a t i v e s  i n  N u t r i t i o r f a n d  H e a l t h c a r e  

( CAN A H )
P.O. B o x  B - 1 2  

Rlchlandtown, P A  1 8 9 5 5

•, I

Compilation ofi B i o a a a y  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 
I o n  ofi body weight 
incieaied Liver weight 
decieaied weight ofi ipleen 
leduced weight ofi pupi at weaning 
infic.iioi reproductive peifioimance 

redu.ced lactation indjx 
decieaied peroxidation rate in 

endoplaimatic reticulum 
vitamin K. defiiciency 
incieaied moitality 
dilated coecum

Viet fiol i(aim 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

wai Laid

delayed maximuzatlon ofi hatchability 
incieaied mortality

Page 6

Viet fioi h u m a m  (MEAL kitchen ready 

etc., fioi coimonauti, volunteer 

coniumeii)

leduced giowzh • i
Egg (powder, dried whole)
leduced giowth 
leduced lactation index 
abience ofi maternal instinct 
more fiiequent cannibaliim 
incieaied poitnatal mortality 
incieaied mortality ofi piogeny

European Plaice Fiih (Pleuionectei platci

l e a  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 iexual fiunction in fiemalei 
infiluenced motility ofi gaitionlnteitina;

tract
extended chionaxy time 

incieaied mortality ofi piogeny

Fat (animal)

Beefi fiatty t i a u e  
leduced giowth 
reduced fieitility 

leduced iuivival 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



P.O. B o x  B - 1 2  

Rlchlandtown, P A  1 8 9 5 5

C o a l i t i o n  f o r  A l t e r n a t i v e s  i n  N u t r i t i o n  a n d  H e a l t h c a r e
( C A N  A H )

Compilation oh Bioassati Vata [Cont'd.)

Fat [animal - cont'd.)
Land

absonption distunbances 
distnubed hat absonption 
distunbed di.gestion 
incneased mortality 
mom. h m q a e n t  turnout incidence, 

changes in fatty composition oh 
endoplasmic netic. oh liven 

decneased hydnolysation activity 

Oi$ lipase in tissues 
low lipid penoxidation note

Ponk h&tty tissue 
neduced gnoioth 
vitamin A dehiciency 
encephalomalacia

Fish [canned cooked, culinany htsheny 
pnoduets, pnesenves, pasta)

neduced biological value

neduced nutnitive value oh lipid
neduced pnotein utilization
neduced gnowth note
neduced weight Oj$ testicle
incneased weight oh spleen
distunbance in bneeding penhonmance

neduced activity oh spenmatozoids
extended oestnus cycle

mone h w q m n t  cannibalism
incneased SCOT activity
neduced SCOT activity
incneased SGPT activity

neduced asconbic acid content oh adnenal
mone o'laque.rit intencunnent diseases
highen blood sugan level at stanving
incneased montality oh pnogeny
incneased excitability
inhibited gnowth oh micnoonganisms

Flounden [yellow tailed Fish [Limanda

hennuginea)

neduced pnotein utilization
elevated SAP in h ^ a l e

mone pnonounced enlangement oh the
salivany gland

Page 7

Floun

incneased weight oh spleen

physio pathological 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
s te n ili ty
neduced sexual hu-nvtion in hemales
neduced RBC
incneased RBC
decneased lipid digestion
changes in immunological neactivity

honmation oh toxic substances, hadia toxin

incneased cytochnomoxidase activity in

tissues
toxic e h h ^ 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 0 |$ heant aunicle 
haemonnhagic diathesis 

mone h ^ q u e n t  tumoun incidence 
neduced facundity oh insects 

hunctional disonden in the thyneoid gland 
cytotoxic ehh^ct in animal cells 

mutagen e h h w t  on animals

A Grass-roots Coalition for the Freedom of Choice



e m a t i v e s  i n  N u t r i t i o i f u n d  H e a l t h c a r e

( CAN A H )
P.O. B o x  B - 1 2  

Richlandtown, P A  1 8 9 5 5

Compilation ofi Bloaiiay Vata [Cont'd.)

Food Pnoduet o fi Pta.rU Onlgln

ne.du.czd biological value
neduced (Jentility
neductlon ofi llfie ipan

tenalogen efifiect
cytotoxic efifiect la animal celli
caAcinogzn efifiect

mutagen, efifiect on animali

Fnuctoie

Inhibited gnowth ofi planti on plant
t i i i u e i

decneaied gain In plant t l a u e

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 t l a u e  weight 

lowen numben ofi emenglng Iniect 
longen donation ofi lanval development 
Incneaied chnomoiome abennatlom In 

animal celli 
incneaied chnomoiome abennatlon In

plant celli 
Inhibited gnowth 0 |J nhlzoma t l a u e  
Inhibited gnowth 
Inhibition ofi mlcnoblal gnowth
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Glucoie [Cont'd.)

impalned neiplnatlon and oxidative 

phoiphony lotion 

Inhibition ofi the labelling ofi pnotein 

and VHA by nadloactlve p n e c u m o m  
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 n e c e a l v e  lethal 

mutation In Vnoiophlla 
Incneaied fionmi ofi phenotypic alienation 

In Vnoiophlla.
Mutagen efifiect by HMA
mutagen by In vltno mlcnobial teit

Gluten

neduced pnotein value 
neduced gnowth note 

neduced numben ofi eggi laid 

neduced hatchability ofi eggi

Gnape
Inhibited phyilologlcal activity ofi 

Sacchanomycei

Gneen Bean

neduced I n t e m l t y  0 |$ gnowtii 
Incneaied ipleen weight 
fientility dlionden

Ham

netanded gnowth

neductlon weight

neduced weight gain

neduced numben ofi pupi pen litten
neduced RBC
neductlon ofi lifie ipan

A Grass-roots Coalition for the Freedom of Choice



P.O. B o x  B - 1 2  

Rlchlandtown, P A  1 8 9 5 5

C o a l i t i o n  f o r  A l t e r n a t i v e s  in  N u t r i t i o n  a n d  H e a l t h c a r e
( C A N  A H )

Compilation ofi 8ioa.i6a.if Vata. [Cont'd.)

Henning [maninated)
extended chnonaxy time 
incneaied excitability ofi CHS

Hiitidine 

inhibited gnowth ofi micnoonganiimi

Indian Mackenel Fiih 
[Raitnelligen kanaganta)

anaemia

Jelly Powden 

neduced gnowth

Lima Bean 

neduced biological value

Lipid

neduced digeitibility

Macanoni 

wotue acceptance

Maninadei

hypothenmia ofi centnal onigin 
extended chnonaxy time

Meat [culinany, pnepnepaned, etc. )
neduced fientility 
diitunbance in metaboliim ofi fiat 

and v i t a m i m  
change in allengen 
vitamin E defiiciency 

vitamin Bn defiiciency 
intennal bleeding 
incneaied montality ofi pnogeny 
haemonnhagic iyndnome 
inhibited gnowth 0 |J micnoonganiimi 
late efifiect on micnoonganiimi

Meat [o n g a m ) 

neduced body weight ofi youngi

Page 9

Meat Pnoduet [culinany)

vitamin Bj defiiciency 

vitamin B% defiiciency

Medium

inhibited gnowth ofi ieedi 
inhibited gnowth ofi noot tip pen 

meniitem 

inhibited gnowth ofi iniect 

inhibited gnowth ofi plant on planti

tiiiue
i u p n e a i o n  ofi noot hain fionmation 
lowen numben ofi emenging iniecti 

neduced emengence note ofi adulti i m e c t  
incneaied chnomoiome abennation in animal

celli
incneaied chnomoiome abennation in plant

celli .
incneaied chnomoiome abennation in

micnoonganiimi 
incneaied chnomoiome abennation in

Vnoiophila
incneaied mutation.ifi Vnoiophila 

incneaied numben ofi polyploid animal cell, 
chnomatid abennatiom in planti 

cytotoxic
cytotoxic efifiect in animal celli 
cytotoxic efifiect in plant 

cytotoxic efifiect in Vnoiophila 
antimitotic efifiect [netandation on

inhibition ofi mitoiii) in animal celli 
antimitotic efifiect 
micnonucleui fionmationi 

inhibited gnowth ofi nonmal animal celli 
inhibited gnowth oj$ micnoonganiimi 
inhibited RNA iyntheiii capacity ofi

f i i b n o b l a i t
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
ganiimi

mutagen efifiect on micnoonganiimi 

incneaied mutationi in plant tiiiue

A Grass-roots Coalition for the Freedom of Choice



C  f
C o a l i t i o n  f o r  A l t e r n a t i v e s  i n  N u t r i t i o n  a n d  H e a l t h c a r e

( CAN A H )
P.O. B o x  B - 1 2  

Rlchlandtown, P A  1 8 9 5 5

Compilation o j B ioa66ay Data ICont'd.)

Medium ICont'd. )

incM.eM.6zd mutation in Vno6ophlla 
lncnea6ed 6zx-linkzd Izthal mutation 

tz6t in Vno6ophila 
incnea6ed abennant \honm6 and phenotypic 

altenation in Vno6opkila 

mutagzn z ^ z c t  on animal6

Milk [evaponated, powdened, whole)

neduced b.io logical value 
wotu z acczptancz 
neduced body weight 
I0 6 6  0(5 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

Mu6hnoom
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 micnoongant6m6

Oil

neduced nepnoductive capacity 

di6tunbance in bneeding penhonmance 
neduced 6exual hunction in lemale6 

incnea6ed montality oh pnogeny

Page 10

Oil (animal)
Fl6h oil 

neduced hood ehhnclency 
neduced pnotein utilization 

netanded gnowth 

neductlon oh weight 
neduced weight gain 

po6ltive BSP
dl6tunbance6 In ab6onptlon 
neduceu. total pnotein content 
hypo pnotelnaemia
hlghen globulin gamma hnaction valu 
lncnQM.6ed montality 
pigmentation  o liven 
pigmentation  o j j  6pleen

Henning oil 

neduced hood con6umption 
neduced gnowth

le66 note oh exidative dnug meta- - 
boli6m in the endopla6mic neti 

gneaten induction oh the oxidation 
metaboll6m oh dnug6 

neduced nate 0(5 oxidative demethyla 
oh amlnopynlne 

incnea6ed oxidative demethylotion o 

aminopynlne 
neduced hydnoxylatlon otf aniline 
lowen hydnoxylation oh b i p h e n y U  
neduced nate oh metaboli6m oh benzp. 

decnoM6ed penoxide concoitnation oh 

endoplasmic netic 
inhibited nate oh lipid penoxidatloi 
high lipid penoxidation 

gneatly incnea6ed ne6i6tance to pent 
xidatlon 

incneaied antioxidante tlten 

change6 in h d l y  acid compo6ition 0 ( 
endopla6mlc netic. oh liven

Oil [plant]

Ceneal oil 

incidence 0(5 encephalamalatia

A Crais-roots Coalition for the Freedom of Choice
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P.O. B o x  B - 1 2  

Richlandtown, P A  1 8 9 5 5

C o a l i t i o n  f o r  A l t e r n a t i v e s  in  N u t r i t i o n  a n d  H e a l t h c a r e
( C A N  A H )

Compilation of, Bioassau Vata. (Cont'd.)

Oil (plant - cont'd.)

Conn oil 
neduced digestibility 
neduced hood consumption 

neduced gnowth. 

incneased liven weight 
incneased h&t content in liven 
changes in hatty a d d  composition 

oh endoplasmic neti.c. oh liven 
less nate oh oxidative dnug metabolism 

In the endoplasmic netic. 
neduced nate 0(5 oxidative demethylatlon 

oh aminopynine 
neduced hydnoxylation oh aniline 

neduced nate oh metabolism oh benzpynene 
gneaten induction oh the oxidation 

metabolism oh dnugs 

decneased penoxlde content nation oh 
endoplasmic netic.

Inhibited note oh lipid penoxidation

Cotton seed oil 
neduced gnowth 

lymphocyte inhiltnation

Soyabean oil 

neduced utilization oh metabolizable
enengy

neduced digestibility
neduced hood ehhlelnncy
neduced pnotein utilization
neduced hood consumption
distunbances in absonption
decneased on distunbed hat absonption
neduced gnowth
netanded gnowth
neduced body weight

neductlon o\ weight

neduced weight gain
Incneased liven weight
mone h^ngile RBC
hypopnotelnaemla
neduced senum pnotein content

Incneased senum gamma globulin level
neduced senum lipid content

neduced senum phospholipid content
incneased senum cholestenin level

bnadycandia

Page 11

Oil (plant - cont'd.)

Soyabean oil (cont'd.) 

hunctional dlsonden oh the liven 
positive BSP

neduced thynoid hunction 

toxic ehhe-cl
decneased. body tempenatune 
neduced oxigene uptake 

hypothenmia oh centnal onigin 
dlannhoea

incidence 0|5 encephalomalatia
neduced excitability oh CNS
neduced lihe span
incneased montality

thynoid degenenatlon

dilatation oh small intestine, live*.
pigmentation In liven
pigmentation In spleen
testlculan atnophy

pnognesslve tnanshonmation oh adnena

contex

Oil (Misson-oil)

Incneased h ^ y a e n c y  oh lymphoblastom 

in liven, thymus, lung, spleen, 
kidney

Onion

Incneased spleen weight 
Incneased testicle weight 
Incneased liven weight 
neduced ovany weight 
neduced gonads weight 
neduced RBC 
neduced WBC 
leucopenla

neduced haematocnlt value 

hused nib cantllages 

mone hk&quent skeletal abnonmallty 
hlghen Incidence In abnonmalltles 

oh tnunk skeleton 
myeloid and RES hypenplasia 

leucocytosis in liven 

haemosydenosis 

pigmentation in liven 
pigmentation in spleen 
pigmentation in kidney

A Grass-roots Coalition for the Freedom of Choice



P.O. B o x  B - 1 2  

Richlandtown, P A  1 8 9 5 5

C o a l i t i o n  f o r t J t e m a t i v e s  in  N u t r i t i o n C n d  H e a l t h c a r e
( C A N  A H )

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 a^aaid plant 

nadiomimetic e h h ^  ii plants 
reduced medullar hyperplasia oh 

adrenal

Oranae Juice

antimitotic â aa-td (retardation or 
inhibition oh mitosis) in plant 
cells

Papaya

increased liver weight 
as permia
detrimental a^ac  ̂ on ohh&priig 

aplasia oh small intestine

Parsley

hormation 0 |$ toxic substances, radio­
toxins

Peach

reduced growth 

loss oh body weight 
reduced weight gain 

reduced viability oh ô dp/ung 
toxic e^aa^
more h ^ R w e n t  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 â aa-t
Pineapple

Jam
increased haemoglobin content 

increased haematocrit value 
incidence 0|5 primary lymphocytic 

throidltis 
reduced h^uctose oxidation in heart 
glycosuria

Juice
increased chromosome aberration in 

plant cells 
cytotoxic â ae-t in plant 
radlomimetic a^act in plant 
depressed rale oh mitosis 
increased mutations in plant tissue

Plant 

allergen reaction
hormation o<5 toxic substances, radio­

toxins
increased chromosome abberalion in 

plant cell- 
cytotoxic â aĉ d in plant 
antimitotic â aĉ d (retardation or

inhibition oh mitosis) in animal

cells
micronucleus <5o/tm£u>nd
inhibited reproduction 0,5 microorganis
increased mutations In plant tissue

Plant Extracts (leaves, V i d a  (Jaba.)
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



P.O. B o x  Br-12 

Richlandtown, P A  1 8 9 5 5

C o a l i t i o n  f o r  A l t e r n a t i v e s  in  N u t r i t i o n  a n d  H e a l t h c a r e
( C A N  A H )

Compilation oh Bioassau Vata (Cont1 d . )

Plant Extracts [Cont'd.)

increased chromosome aberration in 
plant cells 

cytotoxic e j e c t s  in plant 

antimitotic â ac-td [retardation or 
inhibition oh mitosis) in 
animal celts 

antimitotic a^acts' [retardation or 
inhibition oh mitosis) in 
plant cells 

micronucleus halations 
inhibited growth oh normal 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 
mutagen a^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 (5h<spring 
reduced weight o(J 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 ^ a c *
reduced auto-oxidation rate 

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

increased cytochromoxidase activity 
in liver

increased cytochromoxidase activity 
in kidney 

increased cytochromoxidase activity 
in heart

reduced transketolase activity in 
erythrocytes

Page 13

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

tyro Id gland cancer t , 
increased ATP-ase activity -cn 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 ojj 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 ehh&ei 
more tj4.aquan<t diseases 
more hte-Quent respiratory diseases 

more h ^ R w e n t  incidence oh cataract 
Increased embryonal resorption 
Increased embryo mortality 
Increased perinatal mortality 

Increased mortality 0(5 progeny

A Grass-roo<s Coalition for the Freedom of Choice



f  r
C o a l i t i o n  f o r  A l t e r n a t i v e s  i n  N u t r i t i o n  a n d  H e a l t h c a r e

( CAN A H )
P.O. B o x B - 1 2  

Richlandtown, P A  1 8 9 5 5

Compilation oh Bioa.ssa.ii data. (Conn'd.) • Page 14

Potato [Cont'd.)

ho cat myocarditis 

coronary arteriosclerosis 

more âquan* abscesses pneumonia 
bronckiectasia 
intestinal nephritis 

lesion in spleen, liver and lymph nodes 
testicle laesio

more h ^ u - e n t  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 ehh’sot by VLT 
increased mutagen index

Potato Extract

loss oh body weight 
injured spermatozoon, early spermatid, 

developing spermatocytes 
increased postimplanation loss 
reduced WBC 
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) in 
animal cells 

antimitotic e^acts [retardation or 
inhibition oh mitosis) in 
plant cells 

micro nucleus hofunations 

inhibited growth oh malignant tissue 
inhibited growth oh microorganisms 
antibacteric [bact'iricide, bacteriostatic) 

e h h i c *

Potato Extract [Cont'd.)

mutagen a^act on microorganisms 
mutagen a^ac  ̂ by VLT 
mutagen a^aci on animat

Potato in medium

inhibited growth oh seeds 
inhibited growth oh root tip 
increased chromosome aberration in plot

cells
antimitotic â 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 
Corn protein

reduced protein digestibility

Raisin

reduced hood ehhioiency 
reduced growth rate 
retarded growth 

reduction oh weight 
reduced weight gain

Red Fish [Ocean Perch) [Sebastes marinus
increased weight oh spleen 
lower serum cholesterol level 

longer sleeping time h^om hexobarbital 
elevated SAP

inhibited liver microsomal enzyme 
activity

decreased liver aminopyrine N-demethy- 

lating and aniline-hydroxy- 

lating activity

A Grass-roots Coalition for the Freedom of Choice



V  f
C o a l i t i o n  f o r  A l t e r n a t i v e s  i n  N u t r i t i o n  a n d  H e a l t h c a r e

( CAN A H )
P.O. B o x  B-1.2 

Richlandtown, P A  1 8 9 5 5

Compilation oh Bioassay Vata. [Cont'd.)

Ribose
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 ij/iae amino acid content in liver

Sausage 

worse acceptance

Shrimp 

worse acceptance

hunctional disorder oh the thyroid

Sou Bean 

extended chronaxy time

Spice Mixture

[allspice, black 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 e h h ^  
reduced water intake 
reduced body weight 

reduced thymus weight in hemales 
reduced kidney weight in male 
increased WBC 
reduced RBC

Page 15

Starch [Cont'd.)

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 0(5 stomach mucosa 
changes in renal tubules 

incidence oh kidney cyst 
cytotoxic

altered generating time oh S. cerevisic

Sterol Ibeeh, 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 ^ r l e  
reduced liver weight in male 
reduced heart weight in hemale 
reduced spleen weight in hemrle 
reduced weight oh ohhipring 
hirst hatch chickens oh F j perhormed

poorly

greater incidence oh head abnormalities
in semen

decline in RBC
decline in haemoglobin content 
periodical drop in egg production 
increased mortality 

increased embryo mortality
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C o a l i t i o n  f o S ^ A l t e r n a t i v e s  in  N u t r i t i o r f j n d  H e a l t h c a r e
( C A N  A H )
P.O. B o x  B - 1 2  

Richlandtown, P A  1 8 9 5 5

Compilation oh Bioa.ssa.ii Vata [Cont'd.) Page 16

StA.awdeA.rt/ [Cont'd.) Sucrose (Conn'd.)

increased mortality oh progeny 

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

incidence oh cystic kidney 
incidence ojjj 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)

increased mutations in plant tissue 
increased mutation in Vrosophila 

increased dominant lethality in Vroso­

phila

increased sex linked lethal mutation 

in Vrosophila 
increased au*osomal recessive lethal 

mutation in Vrosophila 
increased aberrant (Jo'imd 0(5 phenotypic 

alteration in Vrosophila 
mutagen by in vitro microbial test

growth inhibition 
inhibited lipid synthesis 
inhibited protein synthesis 
inhibited VNA synthesis 

inhibited liver mitochondrial oxidative 
phosphorylation 

improved oxidative phosphorylation in

i M t h U v t  gloath oittibactt/Uc X v u o -

inhibited growth ol root tip per meristem z-bb&cx

inhibited growth ojj plants tissue per cell 
decreased gain in plant tissue weight

Sugar

chromosome aberrations 
cytotoxic e ^ e c t

mutagen by in vitro microbial test 

Sweet Cherry Juice

Thiamin in medium 

cytotoxic e j e c t s  in plant

Tomato

increased chromosome aberration in 
animat cells 

increased chromosome aberration in 

plant cells
chromatid aberrations in animals ____
chromatid aberrations in plants   • j.-. ,
increased meiotic chromosome aberration ^  ̂ hemato-
increased aberrant anaphase in plant celts nimbrane ol d x h h ^ e n t  organs

Tunatish [ThunnuS thynnus)

conceptual di^iculties 

reduced number oh pups per litter

cytotoxic e ^ e c l  in animal cells 
antimitotic e j e c t s  [retardation or 

inhibition oh mitosis) in 
animal cells 

aberrant mitosis in animal cells 
impaired respiration and oxidative 

phosphorylation 
inhibition oh the labelling oh protein

increased mortality oh progeny 

Turkey

and VNA by radioactive precursors n„ ‘„
inhibited growth oh normal animals cells 9 9 n

inhibited growth oh malignant tissue Vitamin Solution 

inhibited growth oh microorganisms increased mortality
inhibited growth oh pollen 
reduced rate oh respiration
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C o a l i t i o n  f o r  A l t e r n a t i v e s  i n  N u t r i t i o n  a n d  H e a l t h c a r e

( CAN A H )
P.O. B o x  B - 1 2  

Richlandtown, P A  1 8 9 5 5

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

Wheat
reduced protein value 

loss 0(5 body weight 
increased Liver weight 

changed (5em£e liver weight 
increased testicle weight 
increased spleen weight 

ahhe.cted spleen weight 
decreased spleen weight 
changed male spleen weight 
reduced reproduction oh insect 
reduced s p e r m i m  number 
reduced primary spermatocyte 

ahhzct&d spermatogonia 
reduced spermatogonial A i B cells 
reduced hettilily 
longer reproductive cycle 
reduced germ cell count in testis 
reduced RBC 

■ decreased 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 ($etfia£ad 
periacinar inhittration in liver 
tendency oh steatosis 
more hrequent epithelioma 
more hrequent tumour incidence 

more hrequent incidence oh lymphosarcoma 
increased embryonal death 
increojed chromosome aberration in

animal cells 
more hrequent incidence oh polyploida

at weaning 

increased number oh polyp loidia 
in animal cells 

increased meiotic chromosome aberration 
increased number oh aneuploid cells

in tests

Wheat [Cont'd.) 

aneuploidia

aberrations in chromatids and centromer
cytotoxic in animal cells

reduced germ cell survival
reduced viability oh -insect
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 [biscuit)
reduction oh weight 
reduced weight gain 
increased weight oh spleen 
reduced prepubertal growth 
hertility disorder 

reduced U t t e r  number at weaning 
reduced number oh pups reared 
reduction oh lihe span 

more hrequent cannibalism 
more hrequent tumour Incidence 
more hrequent mammary adenoma. 
increased, number oh non viable progeny 
increased mortality oh progeny 
increased stillbirths 

increased meiotic chromosome abberation 
. in animal cells 

increased cytogenetic abnormalities

Wheat Middling

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)

, ~ ~ _ y ^ b i t e d  .growth oh microorganismsA Grass-roots Coalition for the Freedom o f Choice 3
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C o a l i t i o n  f c f  M t e m a t i u e s  in  N u t r i t i o C  a n d  H e a l t h c a r e
( C A N A H )

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 waa 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 a d v z m z  iymptomi I gnowth. 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 
e^ facts 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 0 ($ the Biology Vepantment 0 ($ the 
Centnal Food Reseanch Institute, Budapest, fan thein valuable technical assistance; 
he wishes also to thank Pnoh. K. Ilas 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



F o o d  I r r t d i M l i o n  Rcspoatc  N e w s l e t t e r  Augus t /Sep tem ber  1986

A Short History of Trouble
I r r a d i a t i o n  H a l l  O f  S h a m e

The Industrial irradiation industry is relatively new. Created in the mid 1970'a to sterilise medical supplies and packaging materials, thla young industry has had a troublesome safety record. Problems have Included radioactive leaks, spills, worker overexposures, failed or bypassed safety systems and failure to report to  the Huclaar Regulatory Commission. The state of Hem Jersey hosts many ol these problem plants. Rhat follows Is a summary of the 13 most significant incidents which have occurred in the last 12 years.
JJNE 16* 1974 chief of radiation operations at theIsoaedix irradiation plant in Parsippany. H.J. received an estimated 400 rem radiation dose, when he failed to take proper safety precautions. Villl>\m HcKlaa barely survived the one or ti*o second ovei exposure 
to 147,000 curries of cobalt-60. Mr. McKixa was in critical condition for one month before recovering.
1976-1980 Jn 1976 a double encapsulated cobalt-60source was found leaking ot the Isomcdix irradiation plant in Parsippany, H.J. Pol lowing ion-exchange filtration, the sou ce pool water was dumped down the plant’s toilet. An extensive cleanup program followed which involved jar.khaxmering concrete from the walls and floor of the source ,pool. During cleanup operation, Chea-Huclear Cc/p. found the toilet and toilet pipe to be radioactive. Eventually, the toilet• tools, and parts of the source pool were shipped to a radioactive burial ground.

a  »

EMPLOYEES
ONLY

MARCH 14, 1977 The Huclear Regulatory Commission fines Radiation Technology Inc. IRTI] S4050.00 following rn October 1976 inspection which identified 10 violations of RTl's license. Violations incuded. failure to report a leaking cobalt-60 source, failure to adequately evaluate radi at ion doses to workers, disposing of radioactive material as normal trash ana failure to provide required training to employees.
SEPTEMBER 23. 1977 An employee at the RadiationTechnology Inc. I RTI] plant in Rockaway, H.J. entered the radial ion cell for 10-20 seconds and received a whole body dose between liO-JOO rems.Thf direct cause of the overexposure was a decision 
by RTI management to operate the facility with the safety interlock system inoperative.

SEPTEMBER 2, 19B2 A s e r v i c e  t e c h n ic ia n  a t  tb*irradiation plant at the Institute for Energv Technoloi Morvay. was exposed briefly to the 650.000 curie cobalt-60 source. The plant worker received an estiaatec dose of 1,000 rems, and died on September 15. 19S2 from radiation injury.
JUNE 11. 19B6 R.di. t ion Technology Inc., cited in 19nl as a source of ground watar pollution, was ordered by the State of New Jersey to pay a S600,000 directive to study the problem. Volatile organics such as 
trlchloroethylene,- methylene chloride, and tri- chloroethane were found in test wells drilled on RTl’s 15 acre site in Rockaway, H.J. The toxic products were stored in 100 bulging, rusty, leaky 55 gallon drums on the company’s property.
JUNE 24, 1986 A federal grand Jury indicts Eugene T. O’Sullivan, San Jose, Cjii/.> and Bruce J. Thomas of Somerville. H.J., both employees of International Hutronics Inc. [IHI] of Palo Alto. Calif. 1H1 and the two employees are charged with conjpirscy. nail fraud, wire fraud, and concealing a radiation spill from the Huclear fleguJatory Commission [HRCJ. In 1982, IHI found a leaking cobalt-60 5ource in their source pool.A cleanup was begun which involved pumping the radioactive water through filters. During the filter operations, which were left running unattended overnight, a discharge line became detatched, spilling radioactive water onto tha floor ol the plant. IHI employees were then instructed to dump the water down bathroom drains and into the public sewer system. IHI then delayed an HRC inspection and attempted to hide radiation contamination from inspectors. (see detailed article in this issue)
JUNE 24, 1986 The Huclear Regulatory Commission [HRC]revokes operating licenses for Radiation Technology Inc. [RTI] at their Rockaway, H.J. facilities. The license suspension comes after an HRC investigation into charges that RTI lied and deceived the HRC in regards to a Harch 3, J9B6 shutdown. The March shutdown came after the HRC found RTI had bypassed safety equipoent during plant operations, a repeated RTI failure, identical to the faiiure which lead to the worker overexposure in Sept. 1977. The HRC has turned this case over to the H.J. Justice Dept, for consideration.

WSCIENCE BOX
C O B A L T -60 is a radioactive Isotope of the metal cobalt, it is created by bombarding nonrodioactl»f cobalt rods in a nuclear power reactor. Cobalt-60 gives off gojaaa rays and beta particles as it decays.
REMS  are an arbitrary measure of radiation effects on living tissue. Like degrees or pounds, the number of rems increase as exposure to radiation increases. One cftest X-ray. given to a 150 pound adult girts a dose of 5/100ths of one rem.

r ^ . ’M W g a
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1 /87
L I S T  O F  T H E  40 I R R A D I A T I O N  F A C I L I T I E S  I N  T H E  U . S .

( n o t  i n c l u d i n g  th o s e  t h a t  can be fo u n d  a t  h o s p i ta ls  o f  U n iv e rs i t ie s )

Th is  in fo rm a t io n  was rece ived bv correspondence w i th  the NRC (Nuclear Regulatory 
Commission)or the s ta te  l ic e n c e r 's w h o  i s  in  charge o f  ra d io a c t iv e  m a te r ia ls .  
In fo rm a t io n  on the s p e c i f i c  i r r a d i a t i o n  companies was rece ived by correspondence or 
through phone c a l l s  w i th  the companies.

ALABAMA -  None 

ALASKA -  None 

ARIZONA -  None

ARKANSAS -  (1 )  PROCESSED TECHNOLOGY IN C .. P.O. BOX 256, West Memphis, AR, 72301.
They i r r a d i a t e :  Food(on reaearch b a s is ) ,  medical products, cosmetics,
and pharmaceutical p roducts  w i th  Cobalt 60. P .T . I .  i s  a su b s id ia ry  o f  
R a d ia t ion  Technology out o f  Rockaway, New Jersey.

CALIFORNIA -  (3 )  INTERNATIONAL NUTRONICS IN C . , 1962 Barranca R d . , I r v in e ,  CA 92714
and INTERNATIONAL NUTRONICS IN C ., 1237 North San Antonio Rd., Palo 
A l to ,  CA 94303. They i r r a d i a t e :  Sp ices, Medical devices, medical
p roduc ts , e le c t r o n ic  components, pa r ts  f o r  nuc lear reactors,gem stones, 
and cosm etics. Cobalt 60 i s  used.
RADIATION STERILIZERS.1401 Morgan C i r c le ,  T u s t in ,  CA, 92680.
They i r r a d i a t e :  Sp ices, m edica l dev ices, and "Bag in  a Box"- a
p la s t i c  bag th a t  s l i p s  i n t o  a cardboard box th a t  wine comes i n .
Cobalt 60 i s  used.

COLORADO -  (2 )  COBE LABORATORIES. 1185 Oak S t re e t ,  Lakewood, Colorado, 80215-4407 
They i r r a d i a t e :  Medical dev ices  and Gem stones. Cobalt 60
IQTECH INC. ,  11080 Irma D r iv e ,  Northg lenn, CO, 80233. They i r r a d i a t e :  
M edica l p roducts . Cesium 137 i s  used.

CONNETICUT -  (1 ) BECTON DICKENSON. North Canaan, CT. Cobalt 60

DELAWARE -  None

FLORIDA -  (1 )  SHERWOOD MEDICAL. 2010 New Daytona Rd., Deland, F lo r id a ,  32720.
They i r r a d i a t e :  Medical p ro d u c ts .  The F lo r id a  l ic e n s in g  o f f i c e
sa id  they are aware o f  two o th e r  i r r a d i a t i o n  f a c i l i t i e s  both 
t e n ta t i v e  as o f  Jan. 1987. One to  be operated by a commercial f i r m  
ou t o f  Tampa and the o the r  to  be a j o i n t  f a c i l i t y  by the D.O.E. and 
the Dept o f  A g r ic u l tu re  o u t  o f  G a in s v i l l e .  C onstruc t ion  by CH2M H i l l .
The commercial f i rm  w i l l  i r r a d i a t e  s t ra w b e rr ie s  and D.O.E. food.

GEORGIA- (1 ) RADIATION STERILIZERS INC. ,  2300 Mellon C ourt,  Decatur, Georgia,
30035. They i r r a d ia t e  p r im a r i l y  medica l supp lies  but a lso i r r a d ia te  
sp ices  and "Bag in  a Box." They use Cesium 137.

HAWAII -  None 

IDAHO -None

ILLINOIS -  (3 ) ISOMEDIX IN C .. 7828 Nagle A ve .,  Morton Grove, IL L .  60053. They
i r r a d i a t e :  Spices, d isposab le  medica l s u p p l ie s ,  medical dev ices,
nuc lear device te s t in g ,  cosm etic  research and food research.

Fr o m  NCSFI I n f o rm at io n Manual 1
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ILLINOIS -  ( c o n t . )  ISOMEDIX INC. ,  1880 I n d u s t r i a l  D r . ,  L ib e r ty ,  111., 60048
They i r r a d i a t e :  Some s p ic e s ,  d isposab le  medical su p p lie s ,
• m edica l dev ices , some nuc lea r  dev ice  te s t in g ,  cosmetic re s e a rc h ^  
and food research . ^ 1
RADIATION STERILIZERS IN C .. 711 East Cooper Court, Schamberg, 111. 
60195. They i r r a d i a t e :  Sp ices, m edica l p roducts , cosmetics, gem
stones, and nuc lear te s t in g  equipment.

INDIANA -  (1 ) ELI LILLY AND COMPANY, L i l l y  C o rpo ra t ion  Cente r, In d ia n a p o l is ,  
Ind ia na , 46285. They i r r a d i a t e :  pharm aceutica l p roducts .
(address: 307 East McCarty S t re e t )

IOWA -  None

KANSAS -  None 

KENTUCKY -None 

LOUISIANA -  None 

MAINE -None

MARYLAND -  (2) Both i r r a d i a t o r s  are NEUTRON PRODUCTS, 22301 Mount Ephraim Rd., 
Maryland, 20842. They i r r a d i a t e :  food s t u f f s  (non-com mercia l),
cosm etics, baby powder, hand lo t i o n ,  cosmetics packing, gem stones, 
personal care p roduc ts ,  nuc lea r re a c to rs  p a r ts ,  polymers, and 
medica l dev ices . One i r r a d i a t o r  has one and a h a l f  m i l l i o n  c u r ie s  
and the o th e r  400 c u r ie s  o f  Coba lt  60. Neutron Products i s  
p r im a r i l y  in v o lv e d  in  c o n s t ru c t io n  o f  (bba lt 60 rads .

MASSACHUSETTS -  (1 ) ISOMEDIX, 435 Whitney S t r e e t ,  Northborough, MA., They i r r a d i a t e :  
some s p ice s ,  d isposab le  m edica l s u p p l ie s ,  medical dev ices , 
some nuc lea r  device t e s t in g ,  cosmetic research and food research.

MICHIGAN -  None

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

MISSISSIPPI -  (1 ) ISOMEDIX INC. ,  I n d u s t r i a l  Park South, Box 2044, Columbus, MS,
39704. They i r r a d ia t e :  Some sp ic e s ,  d isposab le  medica l su p o l ie s ,
medical dev ices , some nuc lea r dev ice  t e s t in g ,  cosmetic research, 
and food research .

MISSOURI -  None

MONTANA _  None

NEBRASKA -  (2 ) BECTON DICKINSON AND COMPANY, 150 South 1s t ,  P.O. Box 686, Broken 
Bow, NE, 68822. Thev i r r a d i a t e :  M ed ica l su p o lie s  o n lv .
SHERWOOOD MEDICAL.P.O. BOX 1169, N o r fo lk ,  NE" 68701. 'They i r r a d ia t e :  
medical s u p p l ie s .

NEVADA ^ None ^

NEW HAMPSHIRE -  None

NEW JERSEY -  (6 ) ISOMEDIX, 9 A p o llo  Dri«.e, Whippany, NJ, 07981. They i r r a d i a t e :
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NEW JERSEY - ( c o n t . )  Isom edix- Some sp ices , d isposab le  medical s u p p l ie s ,  medical
s u p p l ie s ,  medical dev ices, some nuc lea r  dev ice te s t in g ,  
cosmetic research and food research .

ISOMEDIX, 25 Eastmar.s Rd., Pars ippany, NJ .07054, They i r r a d ia t e :  
see above, Isomedix.
ETHICON, (Johnson and Johnson), Route 22, Sommervil le , NJ, 08876 
They i r r a d i a t e :  Medical Products
RADIATION TECHNOLOGY, 108 Lake Denmark Rd., Rockaway, NJ 07866 
They i r r a d i a t e :  Food(research and development), m edica l devices,
cosm etics, Sp ices, e le c t r o n ic  components, te s t in g  o f  nuc lear 
dev ices , Gem stones, personal care p roduc ts ,  and food packaging. 
They use Coba lt  60.
PRECISION MATERIALS CORPORATION, Replogle Ave., Mine H i l l ,  NJ 
u / b u i .
PROCESSED TECHNOLOGY, Salem. NJ. (S u b s id ia ry  o f  R ad ia t ion  
Technology. They i r r a d i a t e :  Food on a research b as is ,  medical
p roduc ts ,  cosmetics, and pharm aceutica l p roduc ts . Cobalt 60 i s  
used.

NEW MEXICO -  None 

NEW YORK -  None

NORTH CAROLINA -  (1 ) PROCESSED TECHNOLOGY INC. ,  P.O. BOX 757, Haw r i v e r ,  NC, 27258.
They i r r a d i a t e :  Food on a research bas is ,  m edica l dev ices,
'cosmetics, and pharmaceutica l p roduc ts .  (S u b s id ia ry  o f  Radia tion 
Technology) Cobalt 60 i s  used w i th  a 1.3 m i l l i o n  c u r ie  source.

NORTH DAKOTA -  None

OHIO -  (2 ) ISOMEDIX, 4405 M arketing Place, Groaveport, Ohio, 43125, They i r r a d ia t e :  
see Isomedix New Jersey.
RADIATION STERILIZERS, 305 E n te rp r ise  D r iv e ,  W e s te rv i l le ,  Ohio, 43081.
They i r r a d ia t e :  see R ad ia tion  S t e r i l i z e r s ,  C a l i f o r n ia .  They use
Cesium 137 f o r  i r r a d i a t i o n .

OKLAHOMA -  None

OREGON -  None

PENNSYLVANIA -  (1 )  PERMAGRAIN PRODUCTS INC. , 115 Reactor Road, Karthaus, PA. 16845.
They i r r a d i a t e :  Manufactured f l o o r  p roduc ts .

RHODE ISLAND- None

SOUTH CAROLINA -  (2) BECTON-KICKENSON AND COMPANY, A i r p o r t  R d .f Sumter S .C .,  29150.
They i r r a d i a t e :  Medica l S upp l ies .
ISOMEDIX, Highway 295, P.O. Box ^408, Spartanburg, SC, 29304 
They i r r a d i a t e :  Some sp ices , d posable medical s u p p l ie s ,
medica l dev ices, some nuc lea r device te s t in g ,  and food research .

SOUTH DAKOTA -  (1 )  3M, 601 22nd Ave ., South, B rookings, SD 57006. They i r r a d ia t e :
Medical P roducts .

TENNESSEE -None

TEXAS -  (6 ) RADIATION STERILIZERS INC. ,  3001 W ich ita  C t . ,  Ft Worth , TX, 76140.
They i r r a d ia t e  : Sp ices, Food on a research bas is ,  medical p rodu c ts ,  
cosm etics, gem stones, and nuc lear device t e s t in g .
SHERWOOD MEDICAL, 400 Maple S t re e t .  Commerce, TX. They i r r a d i a t e :

2 0 0
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TEXAS - (C o n t . )  Sherwood M ed ica l:  Medical P roduc ts .
AMERICAN PHARMASEAL COMPANY: one B u t t e r f i e ld  T r a i l ,  E l Paso, TX
79906. They i r r a d i a t e :  M edica l P roduc ts . (Two u n i*  f a c i l i t y . )
ETHICON INC. ,  P.O. Box 511, San Angelo, TX 76902. They i r r a d ia te :  f l j  
M edica l P roduc ts . (A-Johnson and Johnson Company.) ^
SURGIKOS INC. .  P.O. Box 130, A r l in g to n ,  TX 76010. They i r r a d ia te :  
M ed ica l d e v ices .  (A Johnson and Johnson Company)
JOHNSON AND JOHNSON, U.S. Highway 75 South, Sherman TX 75090 
They i r r a d i a t e :  M edica l P roducts .

UTAH -  (1 ) ISOMEDIX, 9120 South 150 East, Sandy ,U tah, 84070. They i r r a d i a t e :  
d isposab le  m edica l s u p p l ie s ,  some sp ic e s ,  some nuc lea r  dev ices, 
cosmetics research  and food research .

VERMONT -  NOne

VIRGINIA -  (1 )  APPLIED RADIANT ENERGY CORPORATION. 2432 Lakeside D r . ,  Lynchburg, 
V i r g in ia ,  24501. They i r r a d i a t e :  Sp ices, F lo u r ,  Wheat, Medical
dev ices , Pharmaceutica l p roduc ts ,  E le c t ro n ic  components, personal 
care p rodu c ts ,  douches (expermental to  da te ) and marine samplers.

WASHINGTON- None, But two are  in  the conceptual phase. One w i l l  be a f ix e d  lo c a t io n  
i r r a d i a t o r  and the  o th e r  a t ra n s p o r ta b le  u n i t  f o r  a g r i c u l t u r a l  products.

WEST VIRGINIA -None

WISCONSIN -  None

WYOMING -  None

#
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new yoRk public interest research qRoup, inc.
9 Murray Street •  N.Y., N.Y. 10007 •  (212) 349-6400
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NCSFI
NATIONAL COALITION TO STOP FOO D  IRRADIATION

P.O. Box 59-0488, San Francisco, CA 94159 Phone:(415)566-2734

NEWS RELEASE

FO R  R E L E A S E : 
D ecem ber 17, 1987

u OR M O R E  IN F O R M A T IO N  C O N T A C T  
Denis M o sg o fian : (41 5 ) 5 6 6 -2 7 3 4  
National Coalition to Stop Food Irradiation 
John C . S a v a g ia n : (2 1 2 ) 3 4 9 -6 4 6 0  
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 N ew  Y o rk  P u b lic  In te re s t R esearch  G ro u p  (NYPERG) a n d  the N a tio n a l C o a litio n  to  S top  

F o o d  Irrad ia tio n  (N C S F I), to d ay  p u b lic ly  an n o u n ced  that Q u a k e r  O a ts  C o m p an y , C h icag o , 

Illino is, ap p e a rs  to  be in  d irec t v io la tio n  o f  the  F ood  and D ru g  A d m in is tra tio n 's  A pril 1 8 ,1 9 8 6  

F inal R u le a u th o riz in g  io n iz in g  rad ia tio n  trea tm en t o f  certain  a p p ro v e d  foods. In  a  le tte r  to  

N Y P IR G , Q u a k e r jtc k n o w le d g e d  th a t its  su b sid ia ry , G olden  G ra in  M a c a ro n i C o m p an y , h as  been  

u sin g  irra d ia ted  m u sh ro o m s in  tw o  o f  its p ro d u c ts , C H IC K E N  &  M U S H R O O M J jlC E -A -R O N I  & 

C H IC K E N  A N D  M U S H R O O M  N O O D L E -R O N I.

F o llo w in g  r e c e ip t  o f  the  le tte r, a  jo in t  in vestiga tion  by N Y P IR G  an d  N C S F I w as co n d u c te d  

betw een  O c to b e r  an d  D ecem b er o f  th is year. T h e ir research re v e a le d  th a t G o ld en  G ra in  w as  using  

m ush ro o m s im p o rte d  fro m  T a iw a n  by  C ad e-G ray so n  C o m p a n y , V ij ta ,  C A . C a d e -G ray so n  says 

its irrad ia tio n  i s  d o n e  in  T a iw an  an d  by  R ad ia tio n  S terilizers In c .,  T u s tin , C A , and  w a s  fo rm erly  

d one  by th e  d e fu n c t  P rec is io n  M ate r ia ls  C o ip ., M ine H ill, N e w  Je rse y .



Ir rad ia ted  M ush ro o m s, co n t....

In  tracking  dow n th e  u se  o f  the co b a it-6 0  irrad ia ted  m ushroom s, N C S F I 's  D irec to r, D en is  

M osg o fian  learned in  co n v e rsa tio n s  w ith  a source at C ade-O rayson th a t  th e  m u sh ro o m s w ere

cu rren tly  being irra d ia ted  at an  av e rag e  abso rbed  d o se  o f  1 ,000,000 r a d s ,  ten tim es th e  d o se
- - —  - - —

p erm itted  for any fo o d  i te m  (excep t sp ices, herbs and  enzym es) so ld in  th e  U nited  S ta tes. Im p o rted  

fo o d  item s, accord ing  to  the F D A , m u st con fo rm  to  FD A  and U S D A  re g u la tio n s  fo r  U .S . p ro d u ced  

and  p rocessed  foods. " M o n ito rin g  im ports  has a lw ay s been our p ro b le m ,"  sa id  D r. G e o rg e  P au li o f  

the  F D A . B ecause th e  F D A  h as no  test to  d e te rm in e  i f  a food has been  irra d ia te d  and  at w h a t dose , 

in sp ec to rs  are help less to  stop  illegal im ports.

"T h is abuse o f  the ir .a d ia tio n  approval illustra tes o u r  concent that th e  g o v ern m en t w as so e a g e r  

to  ap p ro v e  irradiation to  acco m m o d ate  the D ep artm en t o f  Energy, that it s im p ly  ignored  the 

co n su m e r protection a n d  in sp ec tio n  req u irem en ts  fo r perm itting  n u c le a r  fo o d  p ro cess in g . It is 

b ecau se  o f  this inciden t an d  a m yriad  o f  o th er health , environm ental a n d  w o rk e r ex p o su re  co n cern s 

tha t C ongress m ust n o w  d em o n s tra te  its  concern  for the A m erican p e o p le  and  p ass  the 

B osco/M itchell bill, T H E  F O O D  IR R A D IA T IO N  S A F E T Y  AND L A B E L IN G  R E Q U IR E M E N T

<
A C T  O F  1987, HR 9 5 6  A N D  S 461 . C o n g ress  m u st im pose a m o ra to riu m  on  th e  use  o f  

irrad ia tio n . If  C ongress is  w a itin g  fo r  a sm o k in g  gun , w e have ju st fo u n d  it!" , sa id  M o sg o fian .

F u rth e r research re v ea led  that the Food and D rug  A dm in istration h as  n o  capacity’ to  e ith er 

m o n ito r o r  control food  irra d ia tio n , and its reg u la tio n  p rov ides zero p ro te c tio n  fo r  co n su m ers .

F D A 's  regula tion  d o cs  n o t  re q u ire  u ser o f  irrad ia tion  to report to FD A  e i th e r  p ro d u c ts  b e in g  ,

^  irrad ia ted  o r  the dose  u se d . F D A 's  reg u la tio n  fa ils  to req u ire  irradiated in g re d ie n ts  be  iden tified  on 

^ v j ab e ls , regard less o f  the i te m 's  im p o rtan ce  o r p e rcen tag e  o f  the final p ro d u c t.  F D A  has no  test 

av a ilab le to  determ ine i f  a  food  h as  been  irrad ia ted , n o r at w hat dose, o r  a  test to  d e te rm in e  if  

irrad ia tio n  has been u tiliz e d  to  co v e r up  co n tam in ated  o r  o ld food.

A cco rd in g  to N Y P IR G  and  N C S F I, Q u ak er O ats, in  using irrad ia ted  m u sh ro o m s , v io la ted  the 

F D A  A p ril 1986 F inal R u le .  A cco rd in g  to  Jo h n  C . S av ag ian , C o o rd in a to r  o f  N Y P IR G ’s F o o d  

Irrad ia tio n  Project, the F D A  ru lin g  does not list the irrad ia tion  o f d ried  v e e e tab le s  as o n e  o f  the 

fo od  item s allow ed. "W e  f in d  it d ish earten in g  th a t the  m inu te  we learn  a  c o m p a n y  h a s  b eg u n  to  

irrad ia ted  foods, w e a lso  f in d  im m ed ia te  v io la tio n s in th e ir com pliance w ith  F D A  g u id e lin es ,"  

S av ag ian  said .

N C S F I and  N Y P IR G  h a v e  a sk ed  Q u a k er O ats C o m p an y  as the p a re n t  co m p an y , to  a c cep t 

re sp o n s ib ility  for the v io la tio n s  an d  reca ll the  G o ld en  G ra in  products. N C S F I  an d  N Y P IR G  h av e



o ffic ia lly  asked  the F o o d  and  D ru g  A dm in istra tion  to request the sam e. T h e  tw o  o rg an iza tio n s  a lso  

h av e  ca lled  on  su p erm ark e ts  n a tio n -w id e  to  w ith d raw  th e  p roducts f ro m  s to re  sh e lv es . N Y P IR G  

and  N C S F I hav e  fu r th e r a sk ed  F D A  to investigate  the prom otion  and s a le  o f  irrad ia ted  p ro d u c ts  by  

all d ried  vegetab le  d is trib u to rs , an d  to  req u est access to com pany  re co rd s  to  d e te rm in e  if  o th e r 

illeg a lly  d ried  veg e tab les, fru its  and  po ssib ly  seafoods have  been d is trib u ted  to U n ited  S ta tes food 

)  p ro c esso rs . "T hese a b u se s  m a y  be th e  tip o f  the iceb erg ,"  said  M o sg o fian , "O u r re search  v e rif ie s  

/  an ti-fo o d  irrad ia tion  o rg a n iz a tio n s ’ w orst fears, that irrad ia tion  is nearly  im p o ss ib le  to  m o n ito r and  

X ^that co n su m ers  are w ith o u t th e  s lig h test p ro tec tion ."

N Y P IR G  has alerted  th e  A tto rn ey  G enera l's  O ffice o f  the S tate o f  M a in e . L ast M nv. M aine 

p assed  a law  proh ib iting  th e  sa le  o f  irrad ia ted  fo o d s . A ccord ing  to S av ag ian , the A tto rney  

G e n e ra l’s o ffice  has been  in  co n tac t w ith  M ain e  g rocers, Q uaker O ats an d  its  su b s id ia ry  G o lden  

G ra in , an d  is now  po ised  to  g e t th e  affec ted  R ice-A -R on i a~d N o o d le-R o n i o f f  the  shelves. O th e r 

State leg is la tu res , such as N e w  Je rsey , arc nearing  co m p le tio n  o f  their o w n  an ti-irrad ia tio n  b ills. 

A c c o rd in g  to  N C S FI's M o sg o fian , c itizen s  o f  F lo rid a  and O regon  are c irc u la tin g  p e titio n s  fo r 

b a llo t in itia tiv es fo r N o v e m b e r 1988 to  ban food  irrad ia tion  in  their states, an d  d ie  city  and coun ty  

o f  S an ta  C ruz, C aliforn ia , a re  p rep a rin g  to en fo rce  their local noticing o rd in a n c e s  w hich  requ ire  

g ro cers  to  post notices a le r tin g  co n su m ers  to irrad ia ted  foods.

"H av in g  o u r nadonal o ff ic e  in San F ranc isco , and being  a proud native m e a n s  that w h ile  Q u ak er 

co n tin u es  to  use  irrad ia ted  in g red ie n ts  in  its R ice-A  R oni p roduc ts , w e w ill n e v e r  c o n s id e r  it a 'San  

F ran c isc o  T re a t,"  said M o sg o fian .
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Q u a k e r

O c t o b e r  2 9 ,  1987

M r .  P h i l  J .  W e s t  
New Y o r k  P u b l i c  I n t e r e s t  R e s e a r c h  G r o u p ,  I n c .  
9 M u r r a y  S t r e e t  
New Y o r k ,  New Y o r k  100 07

D e a r  M r .  W e s t :

We h a v e  r e c e i v e d  y o u r  l e t t e r  r e g a r d i n g  t h e  use  o f  t h e  i r r a d i a t i o n  
p r o c e s s  i n  p r o d u c t s  m a n u f a c t u r e d  b y  The Q u a k e r  O a ts  Com pany. Bev 
K lo e h n  h a s  a s k e d  me t o  r e s p o n d .

T h e  Q u a k e r  O a ts  Company d o e s  n o t  use  t h i s  p r o c e s s  i n  t h e  m a n u f a c t u r e  
o f  i t s  p r o d u c t s .  H o w e v e r ,  as  I ' m  s u r e  y o u  a r e  a w a r e ,  t h e  F e d e r a l  
Food  and  D ru g  A d m i n i s t r a t i o n  h a s  a p p r o v e d  i r r a d i a t i o n  f o r  c e r t a i n  
f o o d  p r o d u c t s  t o  d e s t r o y  p o t e n t i a l l y  h a r m f u l  o r g a n i s m s ,  as an 
a l t e r n a t i v e  t o  c h e m ic a l  f u m i g a n t s  o r  p e s t i c i d e s .

We do make p r o d u c t s  w h ic h  r e q u i r e  us t o  p u r c h a s e  i n g r e d i e n t s  f r o m  
o u t s i d e  s u p p l i e r s .  R e c e n t l y ,  s u p p l i e s  o f  a v a r i e t y  o f  d r i e d  
m u sh ro o m s  n e e d e d  i n  tw o  G o ld e n  G r a i n  p r o d u c t s  h a ve  been  u n a v a i l a b l e  
f r o m  s o u r c e s  who p r e v i o u s l y  p r o v i d e d  us w i t h  t h i s  i n g r e d i e n t .  A t  
t h i s  t i m e ,  t h e  o n l y  q u a n t i t i e s  a v a i l a b l e  a r e  f r o m  s o u r c e s  w h ic h  
u t i l i z e  FDA a p p r o v e d  i r r a d i a t i o n  t e c h n o l o g y  i n  t h e i r  p r o c e s s i n g .  
D r i e d  m u s h ro o m s  a r e  a m in o r  i n g r e d i e n t  i n  G o ld e n  G r a i n  C h ic k e n  & 
M u sh ro o m  R i c e - A - R o n i  and  C h ic k e n  & M ush room  N o o d le  R o n i .

J'’ As t o  c o n c e r n s  w i t h  d i m i n i s h i n g  f o o d  q u a l i t i e s  and  c o s t s ,  The Q u a k e r  
O a ts  C om pany  i s  c o m m i t t e d  t o  m a n u f a c t u r i n g  and d i s t r i b u t i n g  
w h o le s o m e  p r o d u c t s  o f  t h e  h i g h e s t  q u a l i t y .  A l l  o u r  p r o d u c t s  m ee t 
r e g u l a t o r y  r e q u i r e m e n t s  a n d  s t r i v e  t o  m ee t c o n s u m e r  n e e d s  and 
e x p e c t a t i o n s .

I t  has  b e e n  b r o u g h t  t o  o u r  a t t e n t i o n  t h a t  S t o k e l y  Van Camp was 
l i s t e d  as  a member o f  t h e  C o a l i t i o n  f o r  Food  I r r a d i a t i o n .  S t o k e l y  
Van Camp h a s  been  owned b y  T h e  Q u a k e r  O a ts  Company s i n c e  1 9 8 3 ;  
d u r i n g  t h i s  t i m e ,  n e i t h e r  h a s  b e e n  a member o f  t h a t  o r g a n i z a t i o n .

I  h o p e  I  h a v e  a n s w e re d  a l l  y o u r  q u e s t i o n s .

'  S i n c e r e l y ,

••

J a n  G u i f a r r o  
S u p e r v i s o r
C o n s u m e r  R e s p o n s e  G ro u p

J M G / 0 3 6 5 J



T h e  A p ril 18th F D A  ru lin g  a llo w s fo r  the  irrad ia tion  o f  fru its and v eg e tab les  fo r tw o  reasons; to 
slo w  sp ro u tin g  an d  to  k ill m ic ro b ia ls  o r  in sec ts  on  o r  in  the p roduct.

A c c o rd in g  to  C ad e-G ray so n , there  are tw o  m eth o d s fo r  p reserv in g  m u sh ro o m s, freeze  d ry in g  
and  a ir  d ry in g . F ree ze  d ry in g  cost around  $18  a p o u n d  w h ile  a ir d ry in g  co st on ly  $7 a pound . A ir 

d ry in g  h o w ev er, d o es  no t k ill all the m icro b ia ls  that w ou ld  cause  p ro b lem s if  the m ush ro o m s w ere 
a llo w ed  to  s it a ro u n d  on  th e  sh e lf  (as is the C2 se w ith  p ro cessed  foods lik e  R ice-A -R o n i). 
Irrad ia tio n  is  th u s ad d ed  to the a ir  d ry in g  p ro cess  at a co st o f  o n ly  an ad d itio n a l .30  p e r  pound .
W e h av e  re cen tly  learn ed  that C alifo rn ia  V egetab le  C oncen tra tes also  p u rch ases  m ush ro o m s from  
T a iw an , b u t in s tead  o f  u sing  irrad ia tio n  o r  e th y len e -o x id e , the m u sh ro o m s a rc  sen t to  W est 
G erm an y  w e re  th ey  are  hea t treated , c lea rly  an a lternative  to  chem icals and  rad ia tion .

W H A T  A R E  T H E  R E G U L A T O R Y  P R O B L E M S  W IT H  Q U A K E R  U S IN G  T H E S E  
P R O D U C T S ?

A cco rd in g  to so u rces  in the F D A , th e re  a re  th ree p ro b lem s w ith this p rocess:

1. D ried  v eg e tab les  are no t app ro v ed  by the FD A  fo r irrad ia tion  (sec en c lo sed  co p y  o f  FD A  
fin a l ru le , F rid ay , A pril 1 8 ,1 9 8 6 );

2. It is illeg a l to  im port a food w h ich  is not legal to p roduce  and use in the U nited  S tates;

3. T h e  d o se  o f  a m illion  rad s  is ten tim es the app roved  d o se  set by the  FD A  on  A pril 18, 1986, 
w h ich  is  10 0 ,0 0 0  rad s , o r rad ia tio n  ab so rb ed  do se .

B A C K G R O U N D  O N  T H E  C O M P A N Y , C A D E -G R A Y S O N

T h e  tw o  la rg e  p u b lic  in terest o rg an iza tio n s learned  that the im porter, C ad e-G ray so n  C o m p an y  o f 
V ista , C a lifo rn ia , has b ranches in S an tiag o , C hile  and M iao li H sicn , T a iw an .

D esp ite  th e  fac t that the ju ry  is still ou t on the safe ty  o f  co n su m in g  irrad ia ted  food , the 
C ad e-G ray so n  C o m p an y  "so ld" G o ld en  G ra in  on using  irrad ia ted  m u sh ro o m s by  te llin g  the 
R ice -A -R o n i p ro d u c e r  that th ey  w e re  C ad e-G ray so n 's  o n ly  cu s to m er b u y in g  a ir-d ried  m ush ro o m s 

f  w ith o u t u s in g  irrad ia tio n , and that C ad e-G ray so n  m igh t have  to  add an u p ch arg e  fo r  co n tin u in g  to
su p p ly  n o n irra d ia te d  m u sh ro o m s to  G o ld en  G ra in , acco rd in g  to T o m  A ck art, G o ld en  G ra in ’s 
Q u a lity  A ssu ra n ce  D irecto r.

«
G o ld en  G ra in  w as a lso  sen t a le tte r p u rsu ad in g  the read e r to in fe r that o th e r  co m p an ie s , such  as 
C am p b e lls , L an d  O ' L ak es , G enera l F o o d s and  M cC o rm ick s w ere  u sin g  irrad ia ted  p ro d u c ts  from  
C ad e-G ray so n . N Y P IR G  and  N C S F I a ttem p ts  to  learn  w hat o th e r irrad ia ted  in g red ien ts  w ere  being  
used  by  th e se  co m p an ie s  hav e  no t been  su ccessfu l. T h e  Q ua lity  A ssu ran ce  D irec to r o f  G eneral 
F o o d s , W h ite  P la in s , N ew  Y o rk , s ta ted  it w as p ro p rie ta ry  in fo rm atio n , w h ile  D ire c to r  o f  
C o n su m e r R e sp o n se  w as un ce rta in  an d  said  sh e  w ould  let us k n o w . U n c le  B en 's  re fe rred  
re sea rc h e rs  to  th e ir lega l departm en t. C am p b ells  den ies using any  irrad ia ted  in g red ien ts  in  th e ir 
p ro d u c ts .

H O W  M U C H  O F  T H IS 'H A S  B E E N  S U B S T A N T IA T E D ?

P resen tly , th e  o n ly  in fo rm ation  tha t w e  have in w riting  is the o rig inal le tte r  that Q u a k er O ats sent 
to  N Y P IR G  th a t s ta rted  o u r  in v estig a tio n . T h a t le tte r  (also  en c lo sed ) o n ly  adm its to  the  use  o f  
irra d ia ted  m u sh ro o m s , it d o es  n o t m en tio n  at w hat dose , w ho  supp lied  th em  o r  w h e re  th ey  cam e  
fro m . It is  e x tre m e ly  d ifficu lt to  g e t an y th in g  in  w riting , a lth o u g h  w e are still try ing . O b v io u sly , it 
w ill be  m o re  d iff icu lt o n ce  th is in fo rm atio n  goes pub lic .



*\

W H A T  D O  T H E S E  P R O B L E M S  M E A N  F O R  T H E  C U R R E N T  F D A  L A B E L IN G  
R E Q U IR E M E N T ?

O p p o n en ts  o f  the  p resen t F D A  ru lin g  on  irrad ia tion  h av e  a lw ays a rg u ed  that it is d ifficu lt fo r the 
p u b lic  to  lea rn  w h ich  p ro d u c ts  a re  b e in g  irrad ia ted  and  at w h a t dose. T h e  F D A  does no t req u ire  
these  co m p an ie s  to  in fo rm  th em  they  a re  u sin g  th is p ro cess , and  it has been  left up  to  o rgan izations 
like  N Y P IR G  and  N C S F I to  try  and  track  d o w n  th e  in fo rm atio n . N Y P IR G  and  N C S F I h av e  tw ice  
su rveyed  the  o rg an iza tio n s  listed  as m em b ers  o f  the  C oalition  F o r F o o d  Irrad ia tion . M any  
co m p an ie s  d en ied  o r  h av e  s ince  w ith d raw n  th e ir su p p o rt from  the C o alitio n , and until the Q uaker 
le tter, o n Iy (Jd c C g ig n c k s adm itted  u sin g  irrad ia tion  sp ices.

W e  ap p lau d  the Q u ak er O a ts  C o m p an y  and  its su b sid ia ry  G olden  G ra in  fo r in fo rm in g  the  
p u b lic , b u t it is q u ite  p o ss ib le  that o th e r food  co m p an ies  have  no t been  tru th fu l in an sw erin g  o u r 
q u es tio n s  re g a rd in g  the use  o f  irrad ia ted  foods. T h e  FD A  h as m ade a bad  situ a tio n  w orse  w hen  it 
p assed  a  w eak  label law . P resen tly , fo o d s  w h ich  co n ta in  irrad ia ted  in g red ien ts  d o  not 
have to  b e  labeled . A ll irrad ia ted  fru its  and  v eg e tab les  requ ire  the R ad u ra  sym bol and the w ords 
"treated  w ith  rad ia tio n "  or "treated  by  irrad ia tion ."  T h is  co m in g  A pril, the  H )A  w ill dec ide  w he ther 
to  d ro p  the  w o rd in g  a lto g eth er.

U n fo rtu n a te ly , o n ce  w e h av e  a lerted  the p u b lic  to  this fact, as w e h av e  d o n e  regard ing  Q u ak er’s 
R ice-A -R on i p ro d u c t, it is un likely  that any  o th er co m p an y  w ill vo lun tarily  com e 
fo rw ard  and  tell the p u b lic  that it is u s in g  irrad ia ted  ing red ien ts . T h u s w-e are  faced w ith the 
p o ssib ility  that co m p an ies  w ill be less fo rth co m in g  abou t u sing  irrad ia ted  p ro d u c ts  at the sam e tim e 
that the FD A  will re lax  an  a lready  w eak  labeling  law .

W H A T  S H O U L D  B E  D O N E  A B O U T  T H IS ?

1. W e d em an d  the im m ed ia te  w ith d raw al o f  these p ro d u c ts  from  food stores;

2. T h e  Q u a k e r  O ats C o m p an y .sh o u ld  accep t re sp o n sib ility  fo r the ac tions o f  its su bsid ia ry  and 
recall the R icc-A -R on i products;

3. T h e  S la te  o f  M ain e  law  p ro h ib itin g  irrad ia ted  fo o d s m ust be en fo rced , as should  any  o th e r state, 
c c  jn ty  o r  c ity  law' w hich  has re s tr ic tio n s  on  the sa le  o f  irrad ia ted  foods;

4. T h e  F o o d  and  D ru g  A d m in is tra tio n  sh o u ld  im m ed ia te ly  access the re co rd s  o f  C ad e-G ray so n  
G o lden  G ra in , and all d is trib u to rs  o f  d ried  v eg e tab les  to  d eterm ine the  ac tua l d o sag e  fo r  these 
p ro d u c ts  and  in v estig a te  the co u rse  o f  ac tion  w hich  lead  to the illegal irrad ia tion  and  in troduction  
o f  th ese  p ro d u c ts  in to  the U nited  S ta tes; the F D A  shou ld , i f  need be, ca ll on Q u ak er to  
w ith d raw  its  p ro d u c ts  from  the  sh e lv es .

F u rth e r in fo rm atio n  can  be p rov ided  by 
Jo h n  C. S av ag ian : (212) 3 4 9 -6 4 6 0  and 

D en is  M o sg o fian : (415) 5 66-2734 .
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All but 5 of 441 studies they reviewed were claimed to be 
flawed. But of these 5 used to support irradiation, 2 were 
reviewed extensively by the Division of Biostatistics and 
Epidemiology, New Jersey Medical School and found to show 
differences between test and control groups, some significant, thus 
raising concerns rather than documenting safety.

Is it possible to prove with 5 studies, or 3, the safety of 
the wide range of foods approved for irradiation? Has the FDA even 
addressed the effects that may occur to people who are malnourished 
or ill? Has the burden of proof simply shifted to the consumer?
Enforcement

Recently Quaker Oats marketed Rice-a-Roni containing dried 
mushrooms irradiated in Taiwan. The mushrooms were irradiated at 
lOx the legal limit. They were illegally imported. Dried 
vegetables are not approved for irradiation by the FDA. The 
supplier had claimed to be selling the same mushrooms to other 
corporations—who won't say. At last word, the FDA has not yet 
recalled the products, or examined the records of the supplier. It 
is uncertain whether they will. No labeling is required for this 
product.

We have a right to a food supply which is proven to be safe, 
not just theorized to be so. We have a right to know what we eat. 
Currently we are being allowed neither.

I urge passage of HB 388.

Sincerely,

&  O J e t i ^ -----

William B. Walker
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P 0  Box V 
J u n e a u ,  AK 99811 
M a i l  S t o p :  3100

D e a r  R e p r e s e n t a t i v e  S u n d ,

I  am w r i t i n g  t o  y o u  t o  e x p r e s s  my c o n c e r n  a b o u t  f o o d  i r r a d i a t i o n .  
I  u r g e  y o u  t o  c o - s p o n s o r  House B i l l  388 p r o h i b i t i n g  t h e  s a l e  
o f  i r r a d i a t e d  f o o d  i n  A l a s k a .  The U n i v e r s i t y  o f  A l a s k a - F a i r b a n k s  
i s  p r e s e n t l y  c o n d u c t i n g  a f e a s i b i l i t y  s t u d y  t o  d e t e r m in e  t h e  
s u i t a b i l i t y  o f  A la s k a  as  a s i t e  f o r  a f o o d  i r r a d i a t i o n  
d e m o n s t r a t i o n  f a c i l i t y .  I  b e l i e v e  t h e  p r o c e s s  o f  i r r a d i a t i n g  
f o o d  s h o u ld  a l s o  be  p r o h i b i t e d  b e c a u s e  t o  o p e r a t e  a f a c i l i t y  
n u c l e a r  w a s te ,  s p e c i f i c a l l y  c e s iu m - 1 3 7 ,  w i l l  be  b r o u g h t  i n t o  
A la s k a  and  s t o r e d  i n  c o o l i n g  p o n d s .  C e s iu m -1 3 7  i s  h i g h l y  w a t e r -  
s o l u a b l e ,  a n y  e r r o r  e i t h e r  human o r  m e c h a n ic a l  w i l l  c a u s e  
i r r e v e r s i b l e  c o n t a m i n a t i o n  t o  t h e  c o o l i n g  p o n d s  and  a n y  g r o u n d ­
w a t e r  a c c e s s i b l e  t o  t h e  f a c i l i t y .  We h a v e  many g r o u n d - w a t e r  
c o n t a m i n a t i o n  p r o b le m s  now w i t h o u t  a d d in g  a new o n e .  The 
U n i v e r s i t y ' s  p r o p o s a l  s t a t e s  t h a t  t h e  f a c i l i t y  w i l l  be  r e g u l a t e d  
by  f e d e r a l  g u i d e l i n e s .  I  d o n ' t  f i n d  t h a t  v e r y  r e a s s u r i n g .
The n u c l e a r  i n d u s t r y  h a s  a d i s m a l  s a f e t y  r e c o r d .  Why s h o u ld  
I  e x p e c t  t h i s  t o  be  d i f f e r e n t .

Food  I r r a d i a t i o n  i s  c o n t r o v e r s i a l  a t  b e s t .  The D e p t  o f  E n e rg y  
u n d e r  i t s  B y p r o d u c t s  U t i l i z a t i o n  P ro g ra m  i s  a t t e m p t i n g  t o  f i n d  
" s o c i a l l y  b e n e f i c i a l "  u s e s  f o r  t h e  l a r g e  s t o c k p i l e  o f  n u c l e a r  
w a s te  i t  has  on i t s  h a n d s .  C o n s e q u e n t l y ,  i t  i s  p r o m o t i n g  f o o d  
i r r a d i a t i o n .  I n  t h i s  p r o c e s s  f o o d  i s  t r e a t e d  w i t h  a r a d i a t i o n  
s h o w e r  c r e a t e d  b y  t h e  gamma r a y s  o f  d e c a y in g  n u c l e a r  w a s te .
The FDA h a s  a p p r o v e d  t h i s  p r o c e s s  f o r  f r u i t s ,  v e g e t a b l e s ,  and  
p o r k  a t  d o s e s  up t o  1 0 0 ,0 0 0  r a d s ,  and  s p i c e s  up t o  3 m i l l i o n  
r a d s .  A p p r o v a l  i s  p e n d in g  f o r  c h i c k e n  and  f i s h .  The FDA lo o k e d  
a t  441 s t u d i e s  and  r e j e c t e d  a l l  b u t  5 due  t o  im p r o p e r  p r o c e d u r e s .  
The 5 s t u d i e s  w e re  t h e  b a s i s  f o r  t h e i r  a p p r o v a l .  The U n i v e r s i t y ' s  
p r o p o s a l  s t a t e s  t h a t  r e c e n t  s t u d i e s  show no h a r m f u l  o r  t o x i c  
e f f e c t s  c a u s e d  b y  i r r a d i a t i o n .  T h i s  i s  s im p l y  u n t r u e .  T h e re  
a r e  many s t u d i e s  t h a t  show a d v e r s e  e f f e c t s ,  as  w e l l  as  s t u d i e s  
a d d r e s s i n g  t h e  h a r m f u l  e f f e c t s  i r r a d i a t i o n  has  on n u t r i t i o n .
A l s o  t h e r e  h a s  b e e n  no e v a l u a t i o n  o f  t h e  e f f e c t s  o f  l o n g - t e r m  
c o n s u m p t io n .

The p r o p o s a l  a l s o  e q u a te s  i r r a d i a t i o n  t o  c a n n in g  a nd  f r e e z i n g .
I t  i s n ' t  t h e  sam e, a t  l e a s t  w i t h  c a n n in g  a nd  f r e e z i n g  I  know 
w h a t  I  am b u y i n g .  P r o c e s s e d  f o o d s  c o n t a i n i n g  i r r a d i a t e d  
i n g r e d i e n t s  a r e  n o t  r e q u i r e d  t o  h a ve  d i s c l o s u r e  l a b e l s .  (T he  
FDA s a i d  t h a t  l a b e l s  w o u ld  c o n f u s e  t h e  c o n s u m e r )  W ho le  f o o d  
has  t o  be  l a b e l e d  w i t h  o n l y  a s y m b o l  m e a n in g  i r r a d i a t i o n  a f t e r  
A p r i l  1 9 8 8 .  I r r a d i a t e d  f o o d  and  u n i r r a d i a t e d  f o o d  l o o k  
i d e n t i c a l .  T h e re  i s  no  way t o  t e l l  a nd  no t e s t  t o  d e t e r m in e  
i f  a f o o d  h a s  bee n  i r r a d i a t e d  o r  how much i r r a d i a t i o n  has  bee n  
u s e d .  A l s o  i r r a d i a t i o n  makes i t  v e r y  e a s y  f o r  s u b - s t a n d a r d  
f o o d  t o  be  p a s s e d  o f f  as  f r e s h .



The U n i v e r s i t y ' s  p r o p o s a l  e a r m a rk s  f i s h  as  a l i k e l y  c h o i c e  f o r  
f o o d  i r r a d i a t i o n  i n  A la s k a .  I  w o u ld  l i k e  t o  p o i n t  o u t  t h a t  
J a p a n  has  w i t h d r a w n  a l l  s u p p o r t  f o r  f o o d  i r r a d i a t i o n  and  w i l l  
n o t  a l l o w  i m p o r t  o f  i r r a d i a t e d  f o o d s  i n  t h e i r  c o u n t r y .  B e tw e e n  
J a n .  and  S e p t .  we e x p o r t e d  331 m i l l i o n  d o l l a r s  w o r t h  o f  f r e s h  
and  f r e s h  f r o z e n  s o c k e y e  s a lm o n  t o  J a p a n .  We w i l l  l o s e  J a p a n  
as  a m a r k e t  i f  we u s e  t h i s  p r o c e s s .  I  d o n ' t  b e l i e v e  t h a t  a 
p ro g ra m  t h a t  w i l l  im p a c t  o u r  l i v e s  i n  s u c h  d r a m a t i c  ways s h o u ld  
be  a p p ro v e d  so  q u i c k l y .  P le a s e  c o n s i d e r  c o - s p o n s o r i n g  House 
B i l l  3 8 8 .  M a in e  has  b a n n e d  i t ,  O re g o n  and  New J e r s e y  a r e  
c o n s i d e r i n g  i t .  I  b e l i e v e  t h a t  t h e  h e a l t h  r i s k s  a r e  t o o  
i m p o r t a n t  t o  a c c e p t  t h i s  p ro g ra m  a t  t h i s  t i m e .

S i n c e r e l y ,

R e b e c c a  J a n i k
P r e s i d e n t - A l a s k a  C o a l i t i o n  t o  S to p  Food I r r a d i a t i o n  
1650 T h u ja  Ave 
A n c h o r a g e ,  AK 99507

e n c l o s u r e



February 8, 19 8 8

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

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:

• 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 studies out of 441 it reviewed.
Many of the 436 studies that 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 
d e l a v e d  affects and the c u m u l a t i v e  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 injuries among humans simply has not been done."

The cornerstone of FDA approval of irradiation is the final 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

v. r
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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



F O O D  I R R A D I A T I O N  S A F E T Y  A N D  L A B E L I N G  R E Q U I R E M E N T  A C T  O F  1987

( S U M M A R Y)

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.
b. Contamination of foods from improper irradiation.
c. Environmental impact on communities with irradiation facilities.
d. Health risks to workers in radiation facilities.
e. Safety in the transporting of radioactive materials.
f. Emergency medical and evacuation plans for radiation accidents and 

l i ab i l i t y .

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
tio n ” .

%

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 o f radioactive 
cobalt 60. the waste products from nuclear 
reactors, or rods o f  cesium 137, the waste 
products o f atomic-bomb construction, rise 
out of a bed o f water. The food is exposed 
to a radioactive dose o f 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 beginning o f a science- 
fiction horror story. It is, in fact, a descrip­
tion of a method o f food-processing de­
signed to extend the shelf-life o f 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 o f herbs and spices was 
approved by the Food and Drug Admin-, 
istration (FDA) 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 o f Health and 
Human Sendees (H H S ) has predicted that 
10 per cent, and possibly as much as 40 
per cent, o f 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 basic physics 
textbook, 10.000 rads will destroy living 
tissue. One hundred thousand rads—the 
dosage the FDA allows for processing o f 
fruits, vegetables, and pork—is 2.5 million 
limes the exposure one gets in a typical 
chest x-ray. The FDA permits exposure o f  
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 rad io - 
mimetic—that is. it produces effects simi­
lar to direct exposure to ionizing radiation.

Can this possibly be safe? The industry 
says yes and even claims it is a boon to 
humanity, a way to save the food lost to 
spoilage, estimated at perhaps one-fourth 
o f the world's supply. The FDA says there
Gary Gibbs, a student o f  osteopathic med­
icine at the University o f  New England, is 
the founder o f  Medical Students Against 
Food Irradiation.

are "no adverse effects." Health and Hu­
man Services Secretary Otis Bowen calls 
irradiation “ a new technology that can 
produce benefits to consumers.”  His pred­
ecessor, Margaret Heckler, said, “ Thirty 
years o f research have proven this process 
to be safe."

But many scientists and consumer ad­
vocates disagree.

“ Food irradiation is an extraordinarily 
dangerous experiment in public health," 
says Samuel S. Epstein, professor o f en­
vironmental medicine at the University o f 
Illinois 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."

i s #
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The Food and Drug Administration it­
self raised disturbing questions in its F ina l 
Report o f  the Recommendations fo r  Eval­
uating the Safety o f  Foods, issued prior to 
its authorization o f  food irradiation. In re­
viewing the scientific literature, the Report 
says that “ chronic feeding studies in the 
recent past which have substituted up to 
35 per cent o f  the normal [lab animal) diet 
with specific irradiated foods, e.g. beef, 
chicken, potatoes, onion, and papaya . . .  
had to be terminated before completion 
because o f  premature mortality and/or 
morbidity.”  In other words, the animals 
got sick or died.

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

A more likely explanation than the un­
balanced-diet theory, says nutritionist Jeff 
Reinhart o f the Marin Clinic o f  Preventive 
Medicine and Health Education in San 
Rafael, California, is that irradiated food 
contains toxic byproducts caused by the 
radiation process and that crucial nu­
trients are depleted or destroyed.

One o f the studies reviewed by the FDA  
involved human beings—fifteen Indian 
children. A research project by India’s Na­
tional Institute o f Nutrition examined the 
effects o f feeding irradiated wheat to the 
children. It found that 80 per cent o f the 
children who ate irradiated wheat devel­
oped polyploid white blood cells in one 
month. Polyploidy is excessive genetic 
material which is associated with leuke­
mia, senility, and direct exposure to ra­
diation. In fact, the immune system, o f  
which white blood cells are an integral part, 
is well known to be the most radiation- 
sensitive system o f the body. The children 
who ate freshly irradiated wheat showed 
more polyploid cells than those who ate 
stored irradiated wheat. The control group, 
which ate an identical non-irradiated diet, 
showed no polyploid cells. The radiation 
dose was 75,000 rads, which is less than 
the 100,000-rad dose currently legal for 
wheat in the United States.

The researchers’ conclusion: “ Though 
the biological significance o f polyploidy is 
not clear, its association with malignancy
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Crackle,
makes it imperative that the wholesome­
ness o f irradiated food be very carefully 
assessed."

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

The FDA also criticized the study, re­
ferring to a report o f  the United Nations 
World Health Organization, which sug­
gests the study is irrelevant because o f  the 
small number o f children involved.

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

As for the study, Dr. Narasinga Rao 
explained, “ We did not anticipate any ad­
verse effects o f feeding irradiated wheat 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 studies just for the sake o f  sci­
entific curiosity since we knew that some 
abnormality would result."
S o how did the FDA come to approve 

o f food 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." Considering 
the HHS prediction that up to 40 per cent 
o f our food will be irradiated under the 
new guidelines, the FDA certainly seems 
to have made a hasty decision—basing it 
on only five studies, all o f which supported 
the safety o f the process, and ignoring the 
research in which laboratory animals died 
when 35 per cent o f  their diet was irra­
diated.

Some o f the studies the FDA ignored 
are startling.

The effect o f  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 o f  their offspring had visible 
mutations. Some had only one wir,'. some 
had no wings. Others had curly wings, cut 
wings, bloated bodies, yellow bodies, ro­
tated abdomens, and so forth. In the con­
trol group, less than I per cent exhibited 
such mutations.

“ In v iew of the wide implications o f the 
data," concluded the authors, “ there is a 
need for more extensive and critical eval­
uation o f  the extent and pathways o f in­
direct radiation effects."

The effects o f feeding irradiated food to 
mice were studied at the U n i'-rs ity  o f Il­
linois College o f  Medicine anc published 
in 1960. The mice ate a mixed diet o f  pork, 
chicken, milk, potatoes, and carrots. In one 
o f  two strains o f mice studied, more than

17 per cent on the irradiated diet died or 
were killed because o f rupture and/or ex­
pansion o f the heart. No heart lesions were 
observed in the control group. When mice 
were fed a vitamin-supplemented diet o f 
irradiated cooked milk. S3 per cent died 
or were killed because o f heart lesions oc­
curring within eighty-five days.

Twelve sets o f experiments involving 
irradiated chicken meat were reviewed by 
the U .S. Department o f Agriculture. Its 
1984 report warned that mice that had eat­
en the meat in one study showed an in­
crease in testicular tumors, cancer, and 
kidney disease.

But still the FDA chose to rclv on its 
chosen five studies to prove safely. Its 1986 
ruling approving the irradiation o f  fruits 
and vegetables included some remarks on 
the subject: "FDA concludes that available 
animal test data are not necessary for de­
termining the safety o f [these] uses o f  ra­
diation. . . .  [The FDA] believes that the 
number o f adequate chronic feeding stud­
ies on irradiated foods is irrelevant to its 
safety conclusion."
S afety is not the only concern con­

sumers need have. Irradiation has an 
adverse effect on the nutritional qual­

ity o f food, in direct proportion to the 
amount o f  radiation involved. Vitamins 
A. C, E. and B are significantly depleted. 
At doses o f 100.000 rads, for example, the 
vitamin content o f  apples is reduced to 
one-third its normal value. Essential amino 
acids, nucleic acids, and enzymes arc also 
significantly depleted by irradiation, and 
unsaturatcd fatty acids are converted to 
toxic lipids.

What’s worse, consumers may have no 
way o f  knowing whether they are buying 
irradiated food. Bowing to food-industrv 
fears that consumers will reject 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 o f a case where a processed 
food would have to be labeled. The FDA 
does not consider irradiated processed food 
a material fact, as radiation does not change 
the food any more than any other types o f 
processing." 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 two years, the FDA plans to rule 
on whether the flower alone will be a suf­
ficient label.

Some o f these concerns are addressed 
by a bill pending in Congress. Sponsored 
by Representative Douglas Bosco, a Cal­
ifornia Democrat, it would require not only 
the labeling o f  irradiated food but also ad­
ditional studies o f the health and environ­
mental impacts o f treating food with ra­
diation. The Senate sponsor o f the measure 
is Democrat George Mitchell o f 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 o f the studies supporting safety 
were done by the Industrial Bio-Test Lab­
oratories, Inc. (IBT ). In 1983, IBT  officials 
were found guilty o f defrauding the G ov­
ernment in drug research; the charges in­
cluded faulty record-keeping and suppres­
sion o f  unfavorable findings. Earlier, in 
1977, the Army declared two out o f 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 o f 
Energy refuse to release their research on 
the effects o f eating irradiated food, saying 
the results are classified in the interest o f  
national security.

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

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

Another player is the Coalition for Food 
Irradiation, which consists o f several ma­
jor food processors. In Congressional tes­
timony before the House Committee on 
Agriculture, the Coalition claimed in N o ­
vember 1985 that "the benefits o f  the proc­
ess to the American public arc many. Con­
sumers will be able to buy products that 
stay fresher longer."

A third star member o f the radiation 
team is the private radiation industry.

"Food irradiation is just an adjunct to the 
use o f radioactive materials," says Bruce 
Meyer o f 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’t just selectively 
kill; it goes entirely through the food, al­
tering its molecular chemistry. When ra­
diation hits the food, electrons are excited 
and begin a chain reaction resulting in de­
struction o fD N A  and thus a slowing down 
o f the ripening process. Chemical bonds 
are broken and new chemicals arc formed 
called "radiolytic products.”  These in­
clude the production o f formaldehyde and 
benzene, known cancer-causing agents. In 
addition, new chemical products, called

“ unique radiolytic products," arc formed, 
the effects o f  which arc still unknown. 
Feeding studies arc our best source o f in­
formation, and, as we have seen, they arc 
not reassuring.

Communities which will be, or are, the 
s'tcs o f  radiation plants have reason to be 
concerned about the transportation o f ra­
dioactive materials. By the mid-1990s, 
predicts Henry Mussman o f the National 
Food Processors Association, 1,000 plants 
wili be built. 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 gamma irradia­
tors with the potential ability to process 
food. Isomedix in Parsippany, New Jersey; 
International Nutronics, in Palo Alto. Cal­
iforn ia, and Radiation  Technology in 
Rockaway, New Jersey, are among those 
currently in the food-irradiation business, 
and many others are in the planning stages.

The hazards ofhavingonein the neigh­
borhood have already been documented. 
Radiation Technology has been cited by 
the N R C  for dumping radioactive garbage 
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 by 
the N RC  after water contaminated with 
radioactive materials was spilled on the 
floor, then flowed through a hairline crack 
between 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, bottles, cos­

metics, needles, infant wear, peat moss, 
sanitary napkins and tampons, lubricating 
jelly, scalpel blades, and water also receive 
the treatment. The safety o f irradiating 
these consumer goods is an open question.

Because we eat food, though, the safety 
o f  its irradiation is o f primary concern. If 
the processing industry is as certain as it 
claims to be, why keep it so quiet? Why 
be afraid o f  labeling the food it treats? And 
if the FDA is as certain as it claims to be, 
why allow the secrecy?

The 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

PA T R IC K  JB FLYN N
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N o  F r i e d  F o o d  i n  N e w  J e r s e y
W hen people gel wind o f plans lo 

build a food-irradiaiton plant in 
their neighborhood, they won’t stand for 
it. At least they didn’t in Elizabeth. New 
Jersey.

In September 1985, Radiation Tech­
nology, Inc.. (R  f l )  signed a twenty-onc- 
ycar lease on a portion o f a landfill sand­
wiched between Newark Airport and the 
Elizabeth seaport, a hub o f  East Coast 
shipping. The landlord was the Port A u­
thority o f New York and New Jersey, 
which had taken over the landfill—per­
meated with PCB-contam inated o il— 
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 apparently less concerned than 
other prospects about the contamina­
tion. To sweeten the deal, the bi-state 
agency offered to advance the company 
S3.5 million for construction o f  the plant.

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

When some residents learned o f  the 
proposed plant, they were alarmed and 
urged the freeholders to block it with 
their infant ordinance. Amid a flurry o f  
publicity, battle lines were quickly drawn. 
The 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 
voiced loud opposition to the RTI fa­
cility. They also provided the freehold­
ers with information about RTFs record 
o f environmental and safety violations 
at its plant in Rockaway, New Jersey.

In February 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 o f  the League o f  
Women Voters with the help o f Union 
County r ANE, a peace group, the forum 
drew more than a hundred people, in­
cluding elected officials. Three speakers 
on each side o f  the issue had their say, 
including Dr. Martin Welt, then the 
president o f RTI.

The fou o f  the company and a 
tireless. r tic supporter o f  food
irradiar. did not hesitate to de­

pict his critics as communists, dopers, 
or “ cultists." At the Linden meeting, re­
calls organizer Georgcne Granholm. his 
arrogance and contempt for the opinions 
o f 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 o f three children, 
was concerned about the health effects 
o f 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 o f 
introducing a large quantity o f radio­
active material into the community.

"It's wrong," she says. “ And I 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 bring 
in nuclear wastes, simply because he had 
a deal with the Port Authority. I don't 
care if the 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 population."

Shortly after Union County moved 
to stop the RTI plant, Welt sustained 
another rude jo lt when safety violations 
at the company’s Rockaway facility led 
the Nuclear Regulatory Commission to 
suspend RTFs license there. Although 
the license was soon restored, the epi­
sode heartened opponents o f the Eliza­
beth plant and caused the Port Authority 
to think twice about its support for the 
project. In May 1986, the Authority told 
RTI not to proceed until it resolved its 
conflict with Union County. RTI re­
sponded by suing the county, challeng­
ing the constitutionality o f the nuclear- 
free-zone statute.

While the suit was pending, the N u­
clear Regulatory Com m ission  sus­
pended the com pany’s Rockaway li­
cense, charging it with violating safety 
rules and lying to the Commission. The 
N R C  said RTI had demonstrated “ a pat­
tern o f wrongdoing so pervasive" that 
the agency couldn't guarantee the firm 
would follow NRC  rules even with the 
supervision o f outside auditors. Never­
theless, after RTI shuffled its top man­
agement and Welt resigned to become a 
consultant to the Department o f  Energy, 
the NRC  restored the license.

Then R TF s opponents suffered a 
blow. In August 1986, Federal Judge 
John W. Bissell o f Newark struck down 
the county’s nuclcar-free-zone law as an 
"unconstitutional burden on interstate 
com m erce ."  He also ruled it was

preempted by Federal regulations gov­
erning the use o f  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 bill to ban the sale 
o f irradiated food was introduced in the 
New Jersey Legislature iri October. That 
same month, the city councils o f Newark 
and Elizabeth passed resolutions oppos­
ing the plant. And in February 1987, 
Mayor Dunn o f  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 o f factors thwarted 

RTI. Financial problems definitely 
played a role: The New Jersey Depart­
ment o f 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 received a cent 
o f  the 53.5 million promised by the Port 
Authority. Moreover, the New Jersey 
Senate’s passage o f  the bill banning the 
sale o f irradiated food—the Assembly is 
still considering it—dimmed the pros­
pect o f quick and easy profits from ir­
radiation.

Alan Augustine, who chairs the Board 
o f  Freeholders, doesn't think the plant 
would have been dropped without pub­
lic opposition. “ We were a segment o f  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 o f an elected body 
supporting their position."

The lesson o f 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 a policy that this type 
o f industry is regulated by the Feds, and 
that the N R C  can let it go anyplace it 
wants to go. Certainly the RTI plant had 
the potential o f affecting the airport, the 
waterfront. Newark, Elizabeth, all the 
surrounding communities. It could have 
been a catastrophe for the whole re­
gion."

— K en T e r r y

(Ken Terry is fo rm er chair o f  the Nuclear 
Free Zone Advisory Committee o f  Union 
County and an editor o f  Variety.)
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Food Irradiation Facts

1. Food Irradiation in the U.S. is a technology designed to use radioac­tive WASTE_PRODUC[S_FROM WEAPONS MANUFACTURE to dis­infest grains, produce, heros, and spices, and control microorganisms in meat. It may use man-made Cobalt 60 or electron beam/x-ray machines.
2. Food irradiation is a wav to privatize nuclear waste management. Cesium-137, the most radioactive waste material, is promoted by the Department of Energy for food irradi­ation.
3. The treatment exposes food to radi­ation for varying lengths of time, de­pending on the food, the purpose, and the size of the radiation source. Doses are 100,000 to 60,000,000 times that of a chest x-ray.
4. The food doesn't become radioactive unless it contains traces of silver, tin, strontium, or barium, or unless there is equipment or human error. How­ever, electrons are knocked out of orbit, creating massive molecular rearrangement.
5? It is UNLIKE MICROWAVE, which doesn't possess enough energy to split molecules.
6. VITAMINS are depleted or des­troyed. AMINO ACIDS tryptophan, cysteine, phenylalanine, and methionine break down. FATS turn rancid. CARBOHYDRATES form toxic chemicals. NUCLEIC ACIDS AND ENZYMES are adversely affected.
7. Damaging FREE RADICALS are...formed, producing RADIOLYTICPRODUCTS (RPs) not originally found in the food. These chemicals may be carcinogenic or mutagenic. Many RPs are unique, .jnknown, and untested.
8. AFLATQXIN, a carcinogen created by molds, is produced in greater quantities in irradiated food.

9. BOTULISM is not killed by currently approved doses, but its natural enemies are. Food may be contami­nated without any warning smell.
10. WORLDWIDE STUDIES show ad- verse effects when animals eat ir­radiated food. Some are: cataracts, turners, kidney damage, fewer offSDring. higher mortality and chromosome breakage.
11. Irradiation can cause MUTATIONS of disease-producing organisms.
12. Irradiated food can become RE­CONTAMINATED, if not sealed properly, undermining its primary 

purpose.
13. Irradiation will NOT REDUCE THE USE OF CHEMICALS in food. It is done after harvest. Chemicals used in growing food will still be used. No one knows what will occur when RESIDUES ARE IRRADIATED. Other chemicals wiii be aaaec to counteract changes in texture, odor and flavor caused by irradiation.
14. Hundreds or thousands of irradia­tion facilities will need to be built, many in populated areas. Permitted radioactive emissions are 20 TIMES HIGHER than nuclear power plants. These levels of radiation threaten workers and communities. Several serious accidents have already oc­curred. Emergency care evacuation plans are non-existent or in­

adequate.
15. Cesium-137 is stored in water-solu­ble form. A ?ak into the ground water would IRREVERSIBLY CON­TAMINATE the environnment and work its way up into the food chain.
16. There will b° a great increase of RADIOACTIVITY ON THE HIGH­WAYS. The Department of Transpor­tation has less than 225 inspectors of hazardous cargo for the entire nation. Many accidents have al­ready occurred.

17. For irradiation to work, agriculture will become more CENTRALIZED, to the detriment of the small farmer. Plant species will be hybridized to facilitate radiation tolerance, in­creasing crop vulnerabilities.
18. Irradiated lood will NOTFEEDTHE STARVING. Hunger is political and economic, .not technological.
19. Taxpayers financed most of the nu­clear industry, including nearly S100 million for research and develop­ment of food irradiation. They will subsidize the sale of cesium-137, transportation, regulation, and clean-up of accidents. They may suffer health problems caused by a diet of irradiated food and increases in background levels of radiation. They will PAY MORE FOR IR­RADIATED FOOD - estimated at 2 

to 24 cents a pound.
?n Thpre are S A F F R , CHEAPER. VIA­

BLE ALTERNATIVES. Some are: carbon dioxide fumigation, heat and cold treatments, and infrared.
21. Only “whole" irradiated foods like fruits and vegetables must be labeled, not irradiated ingredients of processed foods, which may com­prise 80% of irradiated foods. There are NO PENALTIES in the FDA rule for failure to comply with labeling 

requirements. The FDA has no list of irradiators or irradiated foods.
22. There is NO WAYTO DETERMINE if food has been irradiated, the dos­age. or number of times.

For more information, contact:

National Coalition to Stop Food Irradiation (N.C.S.F.I.)
P.O. Box 59-0488 San Francisco, CA 94159 (415) 566-2734
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By KAY LEVINEDaily News reporter
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

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 out if the process 
would be cost-effective and popular here.

Alaska’s year-long project got under way

See Page E-3, IRRADIATION

Continued from Page E-1
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:

• Identify Alaska commodities suitable for 
irradiation.

• Identify 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

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 — i t ’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

cides, herbicides and traditional preserva­
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 trying 
to create consumer demand for irradiated food 
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.

Iowa, 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.
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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 study on building 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 irradiation of fresh 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



539 Duckoring Building Fairbanks. Alaska 99775-1760 ENGINEERING

U n i v e r s i t y  o f  A l a s k a  F a i r b a n k s
IN S T IT U T E  O F  N O R T H E R N  E N G IN E E R IN G

February 26, 1988

John Sund, Chairman 
Judiciary Committee 
House o f Representatives 
P.O. Box V (MS 3100)Juneau, AK 99811
Dear Representative Sund:
Enclosed are documents on food irradiation. We hope that this information is 
helpful in your deliberative process. Because this is such a large volume o f material 
and we know you have many demands on your time, a brief summary statement 
about each document is included on the sheet entitled Summary Statements.
I f  specific questions arise, or i f  you need additional information, please call me. I 
will be happy to answer questions or provide additional materials.

J'Institute of Northern Engineering 
and Principal Investigator 
Phone: 907/474-7775
JPZ/jae

Sincerely,

Enclosure



SUMMARY STATEMENTS

CAST report is based on a four year review o f safety (wholesomeness) research 
studies conducted throughout the world by scientists representing various disciplines 
involved in food irradiation. CAST (Council Agricultural Science and Technology) has 
a current membership o f 29 professional scientific societies. A summary statement is 
on page 1 and an overview of the safety of the process is found in pages 2-5.
FDA Final Rules and Regulations outlines the decision making process and the 
existing rules and regulations. Sections related to labeling have been highlighted.
Frank Young. FDA Commissioner’s testimony before the U.S. Congress Subcommittee 
on Health and the Environment, June 19,1987. His statement covers the 
misconceptions about the number of studies used in FDA’s rule-making process (the 
rule-making was not based on only 5 of 441 studies as frequently reported in the 
consumer press) and the history of FDA’s involvement in this issue. FDA approved 
foods are listed on the attached table. Young holds both a Ph.D. and a medical degree.
American Medical Association’s (AMA) statement before U.S. Congress (Nov. 18,
1985) in support o f the safety and use of the food irradiation process. An attached 
letter verifies that this continues to be the AMA’s position.
World Health Organization’s report on the wholesomeness o f irradiated food. The 
United Nations continues to urge the adoption of this technology. This report created 
much of the current interest in this technology worldwide.
Consumer Papaya Test reports the results from a one-dav market study in California. 
Despite reports in the popular press to the contrary, this market was approved for a 
one-day period only. Consumers purchased ten times more labeled "irradiated" papayas 
than conventionally processed papayas. In that test market, it was found that many 
consumers believed the choice was between irradiation and no treatment because they 
were unaware o f conventional fresh produce processing. Food Technology is an official 
publication of the Institute of Food Technologists, a scientific society of food scientists 
and nutritionists.
Fact Sheet on the Alaskan feasibility study.
Fact Sheet on irradiated foods that very briefly summarizes the above and many other 
references on this topic. Potential implications for Alaska are briefly reviewed as are 
possible energy sources.
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3 Whitman Driv® • Danville, NJ 07834 • (718) 783-2146 / (201) 625-3111

NEWS RELEASE

For Immediate Release: 

February 18, 1988

3RITAIN RETAINS BAN O N  F O O D  IRRADIATION BUT MOVES TOWARD 
MORE STRINGENT REGULATION TH A N  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 is 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 

h ig h l y  significant concession because it comes i' the face of support from the 
nuclear industry to approve food irradiation and \pport of a B r ’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 a d u e d ) .

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 is widespread concern in Britain (and in the 
United States as well) that the diet of many people is already deficient.



3. There i s  i n s u f f i c i e n t  s c i e n t i f i c  evidence t o  reso lve  some s a fe t y  
q ue s t ions  about i r r a d i a t e d  foods,  e s p e c ia l l y  the e f f e c t s  o f  i r r a d i a t i o n  on 
a d d i t i v e s ,  contaminants ,  p e s t i c i d e  res idues  and packaging m a te r i a l s .  The 
London Food Commission has charged t h a t  the Committee re p o r t  misrepresented 
the r e s u l t s  o f  some s c i e n t i f i c  s tu d ie s  and d i d  not  reso lve  the concern about 
p o s s ib le  chromosomal damage from i r r a d i a t e d  foods.

Food and Water i s  c a l l i n g  on the Food and Drug A d m in is t ra t i o n  (FDA) to  pay 
s i m i l a r  hee l  t o  the concerns o f  American consumers and recons ider  i t s  approva l  
o f  baas i r r a d i a t i o n  u n t i l  such t ime as the s a f e t y  o f  t h i s  technology is  
adequate ly  demonstrated in the re fe reed s c i e n t i f i c  l i t e r a t u r e .

We ai'“  c a l l i n g  on the FDA to  ackr - -ledge t h a t  t h e o r e t i c a l  assumptions o f  
s a fe t y  are i n s u f f i c i e n t  when d e a l in g  w i th  a technology as p o t e n t i a l l y  
hazardous and i r r e v e r s i b l e  as food i r r a d i a t i o n .

We are  c a l l i n g  on the FDA to  f o l l o w  the lead o f  the B r i t i s h  Government and 
resc ind  i t s  app rova l  u n t i l  evidence more conc re te  than theory  becomes 
a v a i l a b l e  t o  suppor t  c la im s  o f  s a fe t y .

Consumer s a f e t y  re q u i re s  t h a t  long- te rm  feeding s tu d ie s  a t  e leva ted doses 
be performed p r i o r  t o  the approva l  o f  t h i s  techno logy .  We are reques t ing  t h a t  
those s tu d ie s  be done before  i r r a d i a t e d  foods are so ld  to  the p u b l i c .

We are reques t ing  t h a t  those s tu d ie s  which food i r r a d i a t i o n ' s  proponents so 
o f te n  c i t e  as evidence o f  the te chno logy 's  s a fe t y  (e .g .  the Chinese study th a t  
pu rpo r ted  t o  show no chromosomal i r r e g u l a r i t i e s  f o l l o w in g  a s h o r t  t e s t  in 
which Chinese medica l  s tuden ts  were fed i r r a d i a t e d  food) be submit ted to  
respected p r o f e s s io n a l  j o u r n a l s  f o r  peer rev iew  by independent s c i e n t i s t s .  I f  
such s tu d ie s  w i t ! .s tand  peer rev iew ,  they  should then be pub l i shed in the open 
s c i e n t i f i c  l i t e r a t u r e  and exposed to  p u b l i c  s c r u t i n y  — a process no t  ye t  
done.

U n t i l  those s tu d ie s  c la imed as p roo f  o f  food i r r a d i a t i o n ' s  s a fe t y  are 
sub jec ted  t o ,  and w i th s ta n d ,  the t r a d i t i o n a l  p r o fe s s io n a l  t e s t  o f  anonymous 
peer rev iew,  and u n t i l  a l l  o u ts tand ing  env i ronm enta l ,  hea l th  and r e g u la to ry  
concerns are s a t i s f a c t o r i l y  addressed, food i r r a d i a t i o n  remains a ques t ionab le  
techno logy .

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 EC1V9AR 

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  TH E  H O USE  OF R E P R E S E N T A T IV E S
F e b b u a b t  4 ,  1 9 8 7

Mr. Bosco (for himself, Mr. R o d i n o ,  Mr. R i n a l d o ,  Mr. M b a z e k ,  Mr. R o e ,  Mr. 
F e i o h a n ,  Mr. F a u n t b o t ,  Mr. B e i l e n b o n ,  Mr. K a s t e n m e i e b ,  Mr. A n -  
n u n z i o ,  Mr. G i lm a n ' ,  Mr. B i a g g i ,  Mr. D e l l u m b ,  Mr. O w e n s  of New 
York, Mr. H o w a b d ,  Mr. P a n e t t a ,  Mr. J a c o b s ,  Mr. G u a b i n i ,  Mrs. 
B o x e b ,  Mr. A c k e b m a n ,  M s . S n o j v e ,  Mr. S t a b k ,  Mr. A n d s b s o n ,  Mr. 
K o b t m a y e b ,  Mr. W e i s b ,  Mr. L i p i n b k i ,  Mr. C o n y e b b ,  Mr. S o l a r z ,  Mr. 
G e jd e n b o n ,  Mr. L o w b y  of Washington, Mr. G a l l o ,  M s . K e n n e l l y ,  Mr. 
S c h u m e b ,  M iss S c h n e i d e b ,  Mr. S m i t h  of Florida. Mr. J o n e b  of North 
Carolina, Mr. M u r p h y ,  Mr. S U N L Q U IB T , Mr. H a  y e  a of Dlinois, Mr. 
B o k 8 k i ,  Mr. R i c h a b d b o n ,  Mr. B U s t a m a n t e ,  Mr. T o b r e b ,  Mr. D e F a z i o ,  
Mr. T o w n s ,  Mr. G a b c i a ,  Mr. J E C o lt b b , Mr. G b a y  of Dlinois, Mr. B o l a n d .  
Mr. H a w k i n s ,  and Mr. D a b d e n )  introduced the following bill; which was 
referred to the Committee on Energy and Commerce

A  B I L L
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.

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



1 SECTION 1. SHORT TITLE.
2 This Act may be cited as the “ Food Irradiation Safety
3 and Labeling Requirement Act of 1 987" .
4 SEC. 2. REGULATIONS.

5 (a) I r r a d ia t io n  o f  P o r k .— The Secretary of Agricul-
6 ture may not implement the regulations relating to the irra-
7 diation of pork published in 51 Federal Register 1769 and
8 may not issue any other regulation which would have the
9 same legal effect as such regulations. The Secretary of

10 Health and Human Services may not implement the regula-
11 tions relating to the irradiation of pork published in 50 Feder-
12 al Register 29658  and may not issue any other regulation
13 which would have the same legal effect as such regulations.
14 (b) I r r a d ia t io n  o f  O th e r  F ood s .— The Secretary of
15 Health and Human Services may not implement the regula-
16 tions relating to the irradiation of food published in 51 Feder-
17 al Register 13376. The Secretary may not issue any other
18 regulation which would have, the same legal effect as such
19 regulations.
20 SEC. 3. STUDY.
21 (a) G e n e ra l R u le .— The Secretary of Health and
22 Human Services sh°’ ’ arrange, in accordance with subsection
23 (b), for a study of the risk to human health and the environ-
24 ment presented by the irradiation of food. The study shall
25 include the following:



1 (1) A review of existing research on the safety
2 and wholesoineness of consumption of irradiated food
3 and the conduct of new studies of the consumption and
4 nutritional value of irradiated! food.
5 (2) A study of the contamination of food from im-
6 proper radiation.
7 (3) A. study of the risk to the health of individuals
8 employed in facilities in which irradiation is conducted
9 and an evaluation of the exposure to radiation, emer-

10 gency medical plans fo r radiation accidents or emer-
11 gencies, safety requirements in effect in such facilities,
12 and employee training in safe irradiation procedures.
13 (4) A study of th6 risk to the health of residents
14 of the area in which such facilities are located which
15 may result from the accidental release from such facili-
16 ties of the source of the food irradiation and an evalua-
17 tion of the existing technology for cleaning such facili-
18 - ties when there has been an accidental release within
19 the facility, methods for the evacuation of such areas in
20 the case of such a release, emergency response sys-
21 terns, and an identification of persons responsible for
22 cleaning facilities and personal liability for accidental
23 releases.
24 (5) A study of the effect on the environment, on
25 population centers of over 50 ,000 , and rural areas of

3
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1 transporting the sources of food irradiation and the
2 protection of the drivers and the general public from
3 injury from such transportation and an identification of
4 the persons responsible for personal liability for acci-
5 dents in transporting such sources.
6 (b) Arrangem ent .— The Secretary shall arrange with
7 the National Academy of Sciences to conduct the study pre-
8 scribed by subsection (a) or, if such an arrangement cannot be
9 entered into, with another nonprofit private research entity

10 with appropriate qualifications.
11 (c) R e po r t .— The Secretary shall report the results of
12 the study not later than 2 years after the date of the enact-
13 ment of this Act.
14 SEC. 4. LABELING REQUIREMENT.
15 Section 403 of the Federal Food, Drug, and Cosmetic
16 Act (21 U .S.C . 343) is emended by adding at the end the
17 following:
18 “ (q )(l)(A ) I f  it is a food which has been treated with
19 ionizing or gamma radiation unless the food is labeled or
20 marked—
21 “ (i) to provide notice that the food has received
22 ionizing or gamma radiation or if it is composed of in-
23 gredients which have received such radiation, that the
24 ingredients of the food have received such radiation,
25 and

4
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1 “ (ii) to warn that the food should not be subject to
2 further radiation.
6 " (B ) The Secretary shall issue regulations respecting
4 the labeling required by clause (A). Such regulations shall—
5 " (i) require that the labels appear in a conspicu^
C ous place on food retail and wholesale packages,
7 “ (ii) in the case of non-packaged foods, require
8 that the content of the label be placed in a notice dis-
9 played prominently where such food is held for sale,

10 and
11 “ (iii) require that the labe! statement appear in'
12 any invoice accompanying the fcod.
13 " (2 ) I f  it is a food which has been treated with ionizing
14 or gamma radiation and which is offered for sale in a restau-
15 rant unless it has a mark placed beside it ifl the restaurant’ s
16 menu with the explanation, that the mark means that the food

5

17 has been treated with ionizing or gamma radiation.
18 " (3 ) Any person engaged in the irradiation of food shall
19 report semiannually to the Secretary—
20 "(A ) a summary of all the foods that the person
21 irradiated in the period reported on,
22 " (B ) the categories of food irradiated and the total
23 amount of food :n each such category which was irradi-
24 ated,

9 U fit It



1 “ (C) He persons .for whom the irradiation was •

3
2 done and the types and amount of food irradiated for 

such persons,
4

6
5

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

9

7
8

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

C

10 The Secretary shall make such reports available to the public
11 and may not destroy any such report.’ '.
12 SEC. 5. EXPORTS.
13 Section 801(d)(1) of the Federal Food, Drug, and Cos-
14 metic Act (21 U .S .C . 381(d)(1)) is amended by striking out
15 “ and”  at the end of subparagraph (C), by redesignating sub-
16 paragraph (D ) as subparagraph (E ), -ind by inserting after
17 subparagraph' (C) the following:
18 ” (D ) is a food which has been treated with ioniz-
19 ing or gamma radiation and is labeled in accordance
20 with section 403 (q )(l) and does not bear or contain any
21 food additive which is unsafe within the meaning of
22 section 409 , and” .

•HI 9S< II
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1 SEC. 6. ENFORCEMENT.
2 Section 301 of the Federal Food, Drug, and Dosinetie
3 Act (21 U.S.C. 331) is amended by adding at the end the
4 following:
5 "(t) The failure to make the report required by section
6 403(q)(3).’ \
7 SEC. 7. EFFECTIVE DATE.
8 The amendments made by sections 4, 5, and 6 shall
9 take effect upon the expiration of 180 days after the date of 

10 the enactment of this Act.
O

7
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UNITED FISHERMEN OF ALASKA

I

U N I T E D  F I S H E R M E N  O F  A L A S K A  

R e s o l u t i o n  8 Q - 2

211 4th  S tree t, S u ite  106 
J u n e a u ,  AK 99801 

907-586-2820

U H E R E A S  f o o d  i r r a d i a t i o n  d e s t r o y s  o r  d e p l e t e s  a m i n o  a c i d s *  

n u c l e i c  a c i d s *  a n d  v i t a m i n s  A *  B  ( t h i a m i n e ) *  B 2  * B 3  * B4> > B 1 2 i  

C> E>  K a n d  f o l i c  a c i d ;  a n d

W H E R E A S  f o o d s  h i g h  in p o l y u n s a t u r a t e d  f a t t y  a c i d s  ( w h i c h  a r e  

i n c r e a s i n g l y  b e i n g  v a l u e d  f o r  t h e i r  c o n t r i b u t i o n  t o  h e a l t h ) *  w h e n  

i r r a d i a t e d *  f o r m  l a r g e  m o l e c u l e s  t h a t  c a n n o t  b e  d e g r a d e d  b y  t h e  

b o d y *  c a n  p a r t i a l l y  o b s t r u c t  b l o o d  v e s s e l s  a n d  i n c r e a s e  b l o o d  

p r e s s u r e  > a n d

U H E R E A S  f o o d  i r r a d i a t i o n  is k n o w n  t o  p r o d u c e  u n s t a b l e *  

c h e m i c a l l y  r e a c t i v e  f r e e  r a d i c a l s  w h i c h  a r e  h i g h l y  t o x i c  a n d  

i n c r e a s e  c a r c i n o g e n e s i s *  m u t o g e n e s i s  a n d  c a r d i o v a s c u l a r  d i s e a s e  

in a n i m a l s  a n d  in m a n *  a n d

U H E R E A S  r e v i e w s  o f  t h e  a v a i l a b l e  l i t e r a t u r e  o n  i r r a d i a t e d  

f o o d  o v e r w h e l m i n g l y  i n d i c a t e  a d v e r s e  e f f e c t s  o n  a n i m a l s  i n c l u d i n g  

d e v e l o p m e n t  of  t e s t i c u l a r  t u m o r s *  k i d n e y  d i s e a s e *  s h o r t e n e d  l i f e  

s p a n s *  l o s s  o f  w e i g h t *  i n c r e a s e d  r a t e  o f  i n f e r t i l i t y  a n d  d e a t h  of 

o f f s p r  i n g  * a n d

U H E R E A S  t h e  b o t u l i s m  b a c t e r i u m *  C l o s t r i d i u m  b o t u l i s m *  is 

p e r v e - s e l y  r e s i s t a n t  t o  g a m m a  r a d i a t i o n  ( i r r a d i a t i o n ) *  w h i l e  m a s t  

o f  i t s n a t u r a l  c o m p e t i t o r s *  i n c l u d i n g  t h o s e  t h a t  a l e r t  u s  t o  t h e  

d e c a y  o f  f o o d s *  a r e  d e s t r o y e d *  a n d

U H E R E A S  r e s i s t a n t  s t r a i n s  o f  S a l m o n e l l a e  h a v e  b e e n  d e v e l o p e d  

b y  r e p e a t e d  i r r a d i a t i o n  u n d e r  l a b o r a t o r y  c o n d i t i o n s !  a n d

U H E R E A S  a c c e p t a b l e  a n d  e f f e c t i v e  m e t h o d s  o f  p r e s e r v i n g  f o o d  

( f r e e z i n g *  c a n n i n g *  v a c u u m  p a c k i n g *  e t c . )  a l r e a d y  e x i s t  a n d  

i r r a d i a t i o n  d o e s  n o t  e l i m i n a t e  t h e  n e e d  f o r  r e f r i g e r a t i o n *  

p a c k a g i n g  a n d  g o o d  f o o d  h y g i e n e *  a n d

U H E R E A S  s e v e r a l  m a j o r  m a r k e t s  f o r  A l a s k a  s e a f o o d *  i n c l u d i n g  

J a p a n *  G r e a t  B r i t a i n *  t h e  S c a n d i n a v i a n  c o u n t r i e s *  U e s t  G e r m a n y *  

N e w  Z e a l a n d  a n d  s o m e  s t a t e s *  h a v e  c o m p l e t e l y  b a n n e d  t h e  s a l e  of  

i r r a d i a t e d  f o o d  f o r  p u b l i c  c o n s u m p t i o n  o r  h a l t e d  f u r t h e r  e x p l o r a ­

t i o n  o f  i r r a d i a t e d  f o o d  d u e  t o  c o n s u m e r  o p p o s i t i o n !  a n d

U H E R E A S  t h e  p r i c e  o f  i r r a d i a t e d  f o o d  w i l l  b e  2  t o  2 4  c e n t s  

p e r  p o u n d  h i g h e r  t h a n  n a n - i r r a d i a t e d  f o o d *  a n d



U J H E R E A S  t h e  D e p a r t m e n t  of E n e r g y  ha*, p r o v i d e d  S > A 0 D ; D D D  tc  

t h e  U n i v e r s i t y  o f  AI a s k a  j F a i r b a n k s )  t o  >- e I p A l a s k a  d e t e r m i n e  t h e  

• f e a s i b i l i t y  ot  i r r a d i a t i n g  -fresh a n d  f r o z e n  f i s h j  o t h e r  s e a f o o d  

a n d  a g r i c u l t u r a l  p r o d u c t s ;  a n d

U H E R E A S  t h e  D e p a r t m e n t  D f  E n e r g y  is t h e  p r i m a r y  p r o m o t e r  ot  

f o o d  i r r a d i a t i o n  a s  a m e a n s  o t  i n e x p e n s i v e l y  e x t r a c t i n g  w e a p o n s -  

g r a d e  p l u t o n i u m  f r o m  t h e  r e p r o c e s s i n g  o t  n u c l e a r  w a s t e  I a n d

U H E R E A S  t h e  s p e c i f i c  u s e  o f  r a d i o a c t i v e  c e s  i u m r <.37 o r  o t h e r  

r a d i o c a t i v e  w a s t e  p r o d u c t s  f o r  f o o d  i r r a d i a t i o n  t r e a t m e n t  in 

A l a s k a  i n v o l v e s  a n o t h e r  w h o l e  r a n g e  o f  c o n c e r n s ;  i n c l u d i n g  b u t  

n o t  I i m i t e d  t o  w o r k e r  a n d  p u b  I ic s a f e t y  ( p e r m i t t e d  r a d i o a c t i v e  

e m i s s i o n s  a r e  2 0  t i m e s  h i g h e r  t h a n  n u c l e a r  p o w e r  p l a n t s ) ;  t r a n s ­

p o r t a t i o n  o f  n u c l e a r  w a s t e ;  c o n s t r u c t i o n  o f  a r a d i a t i o n  f a c i l i t y  

in a s e i s m i c a l l y  i n a c t i v e  a n d  t s u n a m i - f r p e  a r e a !  a n d  c o n t a m i n a ­

t i o n  o f  g r o u n d w a t e r > t h e  f o o d  c h a i n  a n d  t h e  e n v i r o n m e n t  b y  t h e  

h i g h l y  w a t e r ~ 5 0 I u b I e  c e s i u m - 1 3 7  ( h a l f - l i f e  y e a r s ) ;

N O U  T H E R E F O R E  B E  I T  R E S O L V E D  t h a t  U n i t e d  F i s h e r m e n  o t  A l a s k a  

s t r o n g l y  o p p o s e s  t h e  i r r a d i a t i o n  o f  s e a f o o d  in t h e  s t a t e  o f  

A l a s k a ;  a n d

B E  I T  F U R T H E R  R E S O L V E D  t h a t  U n i t e d  F i s h e r m e n  o f  A l a s k a  

s u p p o r t s  S e n a t e  Bi I I 3 5 5  a n d  H o u s e  Bi I I 7/88 w h i c h  p r o h i b i t  t h e  

s a l e  o f  i r r a d i a t e d  f o o d  in A l a s k a .



(7)
H O U S E  C O M M IT T E E  R E P O R T

D a t e  r e f e r r e d :  2 / 2 4 / 8 8 FURTHER REFERRALS:

T he J u d i c i a r y

DATE: f I , / * /  f t f r

C o m m i t t e e  h a s  c o n s i d e r e d  HB 388

"A n  A c t  r e l a t i n g  t o  i r r a d i a t e d  ^ o o d . "

RECOMMENDS: ^

[ r e p l a c e  w i t h  C  S Chi&S>*> )

[ ] a t t a c h e d  a m e n d m e n t ( s )

[ do  p a s s  

do  n o t  p a s s  

no  r e c o m m e n d a t i o n  

i n d i v i d u a l  r e c o m m e n d a t i o n s  

a d d i t i o n a l  r e f e r r a l  t o  t h e

[ ] t h e  same t i t l e

.[■* ] a new  t i t l e

C o m m i t t e e

ADOPTS: [ ]  l e t t e r  o f

ATTACHES NEW F ISC AL  N O T E ( s ) :

[ ] f i s c a l  i m p a c t

[ ] z e r o  f i s c a l  n o t e

[ ] z e r o  w i t h  a n a l y s i s

i n t e n t

[ same as  p r e v i o u s  f i s c a l  n o t e  

p u b l i s h e d  

[ ] same a s  p r e v i o u s  z e r o  f i s c a l

n o t e  p u b l i s h e d  _________________

SIGNING OTHER RECOMMENDATIONS:



A L A S K A  S T A T E  L E G I S L A T U R E  

H O U S E  O F  R E P R E S E N T A T I V E S  

R E S E A R C H  A G E N C Y

I'.O . Box Y , Siaic Capilo! 
J uncau, Alaska 99811 -3100 

Mail Stop 3100 
(907) < j 5-399I

M E M O R A N D U M

TO: R e p r e s e n t a t i v e  J o h n  Sy-ryfl

FROM: D a v i d  Teal, D i r e c t

June 13, 1983 j ,

■ c t f e f

RE: F o o d  a: d D r u g  A d m i n i s t r a t i o n - - O b j e c t i v i t y  a n d  R e l i a b i l i t y

R e l a t i n g  to Food I r r a d i a t i o n 

R e s e a r c h  R e q u e s t  8 8 . 2 0 2

I r e c e i v e d  a c o p y  o f  a l e t t e r  to y o u  fro m  Dr. P a t r i c k  A. Lynch, dated June 

2, 1 9 8 8 ,  r e g a r d i n g  m e m o r a n d u m  88.202, Food and Drug A d m i n i s t r a t i o n - -  

O b j e  ti v i t y and R e l i a b i l i t y  R e l a t i n g  to Food Irradiation. Dr. Lynch states 

t hat ne f eels the m e m o r a n d u m  is slanted, and tha t  an "erro n e o u s  c onclusion 

[iSj r e a c h e d  in the last p a r a g r a p h  w h e r e i n  the FDA is accu s e d  as [sic] 

b e i n g an i n t e r m e d i a r y  for the D e p a r t m e n t  o f  Ene r g y  in a c o o r d i n a t e d  effort 

to s h i f t  the r e s p o n s i b i l i t y  fo r  by - p r o d u c t s  of n u c l e a r  w e a p o n  p roduction 

e l s e w h e r e . "

i> t p o r t i o n  o f  the m e m o r a n d u m  w h i c h  Dr. Lynch finds o b j e c t i o n a b l e  is not a 

.1 us ion r e a c h e d  by Ms. Brawl ey; it is the report o f  a c r i t i c i s m  m ade by 

'c i n t e r e s t  groups. B e c a u s e  the c r i t i c i s m  relat e s  d i r e c t l y  to the 

qu-....tion p o s e d  and b e c a u s e  it is c o n s i s t e n t l y  mad e  by pu b l i c  interest 

groups, its o m is s i o n  w o u l d  have been i n a p propriate. I w o u l d  also p oint out 

t h a t  a m a j o r  p o r t io n  of th e  m e m o r a n d u m  consi s ts  of d i r e c t  q u o t a t i o n s  from 

the FDA's official d o c u m e n t  on th e  subject.



R e p r e s e n t a t i v e  Sund
J u n e  13,  1988
Page  2

I e d i t e d  the m e m o  and b e l ie v e  the s t a t e m e nt  in q u e s t i o n  wa s  c l e a r l y  

a t t r i b u t e d  to its sources. However, I a p o l o gi z e  for any l a c k  of  c l a r i t y  

and a s s u r e  y o u  that n e i t h e r  bias no r  o b f u s c a t i o n  was i n t e n d e d  by the 

analyst.

I've a t t ac h e d  m o r e  re c en t  m e m o r a n d u m  on food i r r ad iation. We have

additional in fo r m a t i o n  on this proc e ss  in ou r  files and w o u l d  be h a p p y  to 

forward it to y o u  if yo u  wish.

A t t a c h m e n t s :

Let te r  f r o m  Dr. Lynch

H ouse R e s e a rc h  M e m o r a n d a  8 8. 2 0 2  and 88.251

cc: Dr. P a t r i c k  A. Lynch



A L A S K A  S T A T E  L E G I S L A T U R E  

H O U S E  O F  R E P R E S E N T A T I V E S  

R E S E A R C H  A G E N C Y

M a r c h  8, 1988

M E M O R A N D U M

TO: Represe n ta t i v e  -John Sund

ATTN: Peggy Sepulveda

FROM: Patricia Brawl e y / 6^

Legislative Analyst

RE: Food and Drug A d m i n i s t r a t i o n - - O b j e c t i v i t y  and R e l i a b i l i t y

Re l ating to Food Ir ra d i a t i o n 

Research Request 88.202

You asked this agency to pr o v i d e  information about the o b j e c t i v i t y  and 

r e l i a b i l i t y  of the U.S. Food and Drug A d m i n i s t r a t i o n  (FDA) in r e l a t i o n  to 

the q u e s t i o n  of food irradiation. A l t h o u g h  confict of interest and/or 

u n r e l i a b l i t y  a r e  a c c u s a t i o n s  d i f f i c u l t  to substantiate, and u l t i m at e  

m o t i v a t i o n  is perhaps unknowable, it appears that the FDA's e x a m i n a t i o n  of 

food i rradiation differs from normal test in g  procedures.

In r e s p o n d i n g  to y o u r  r e q u e s t ,  I c o n t a c t e d  public i nt e r e s t  groups, 

i n cluding Public Citizen, the C e n t e r  for Science in the Public Interest, 

and the National Coalition to S top Food Irradiation. I have r e vi e w e d 

m a t e r i a l s  p u b lished by the FDA, the Library of Co n g r e s s  C o n gressional  

Re s e a r c h  Service, the World He a l th  Organization, and the U n i v e r s i t y  of 

A l a s k a  Institute of Northern Engineering, as well as those p u b l i s h e d  and 

d i s s e m i n a t e d  by public interest groups. W hile pu b l i c  in t e r e s t  groups 

u n a n i m o u s l y  c h allenge the r e l i a b i l i t y  and the o b j e c t i v i t y  o f  th e  FDA 

fi n dings on food irradiation, I found no e x p licit a c c u s a t i o n s  of c o n f l i c t  

of interest; however, language in the FDA's "Irradiation in the Production, 

Processing, and Handling of Food; Final Rule" (Federal R e g i s t e r . April 18,

1986) c l e ar l y  documents that the p e r c ei v e d  mandate was not to t est an 

h y p o t h e s i s  by a standard s c i e n t i f i c  model, but rather to " d e t e r m i n e  that 

the a d d i t i ve  is safe under the p ro p o s e d  condi t i o ns  of use" (p. 13377).

P.O. Box Y, Stale Capitol 
Juneau, Alaska 99811-3100 

Mail Slop 3100 
(907) 465-3991
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Th e  1986 FDA "Final Rule" r e c o m m e n d a t i o n s  are unusual in that they were 

" p r o m u l g a t e d  on the agency's initiative" (p. 13376), not on the pe t i t i o n  of 

any m e m b e r  of the food industry, as is g e n e r a l l y  the case. In addition, 

the FDA  c o n s i s t e n t l y  emphasizes f in dings and theories in s u p p o r t  of  food 

i r r a d i a t i o n  safety, and min i m i z e s  f i n dings w h i c h  c h a l l e n g e  it. In its 

a n a l y s i s  o f  t h e  s u b j e c t ,  t h e  F D A  w a s  c o n ce r n e d  p r i m a r i l y  w i t h  the 

c o n s u m p t i o n  aspect of food irradiation, not w ith the safety of the process 

itself, no r  with the t r a n s po r t a t i o n  of  the rad i o a c t i v e m a t e r i a l s  r e q uired  

to i r r a d i a t e  food.

W h i l e  l a c k  of r eliability and o b j e c t i v i t y  is at the heart of the public 

o u t c r y  against FDA recommendations, a frequent cr i t i c i s m  p e r s i s t s  that the 

D e p a r t m e n t  of Energy is behind FDA support o f  food irradiation. Food 

i r r a diation, agree public interest groups, is a t e ch n o l o g y  look i n g  for an 

a p p l i c a t i on .  The FDA is seen by m a n y  as an i n t e r m e d i ar y  For the Depa r tm e n t 

o f  E n e r g y - - w h i c h  would like the r e s p o n s i b i l i t y  for b y - p r o d u c t s  o f  n u c l e a r 

w e a p o n  p r o d u ct i o n  shifted elsewhere. W i d e s p r e a d  use of n u c l e a r  waste 

m a t e r i a l s  for food irradiation w o u l d  e f f e c t i v e l y  d i s p e r s e  the product, 

e l i m i n a t i n g  the need for r a d i o a ct i v e  w aste disposal sites, and would, in 

theory, cr e a t e  a seemingly a l tr u i s t i c  raison d' e t r e  for c esium-137, thus 

l i f t i n g  th e  burden of r e s p o n s i b i l i t y  for disposal fro m  p r o p o n e n t s  of 

n u c l e a r  arms production.

A t t a c h m e n t



Friday
April 18, 1986

Part III

Department of 
Health and Human 
Services
Food and Drug Administration
21 CFR Part 179
Irradiation In the Production, Processing, 
and Handling o f Food; Final Rule



J3376  Federal RagisUr I  Vol. 51. No. 75 / Friday. April 18. 1988 / Rule* and Regulation*
— ^ ^ ^ — — a^— ■r».-ds»i

DEPARTM EN T OF HEALTH AMO 
HUMAN SERV IC ES
Food and  D rug  A dm in is tra tion  
21 C FR  P a rt 171 
I Docket No. UN -00041
Ir ra d ia t io n  In tha P rodu c tion , 
P ro c e s s in g , and  H and ling  o f  f o o d
a g e n c y : Food tn d  Drug Adm in ie tra tion . 
a c n o ec F ina l ru le .________________________
s u m m a r y : The Food and Drug 
A dm in is tra tion  (FD A ) is amending iU  
regu la tion s to perm it add itiona l uses o f  
tun izing rad ia tion  fo r.the treatm ent o f  
fo od . These regulations: (1 ) Perm it 
m anu fac tu re rs to use irrad ia tion  at 
d o se s  not to exceed 1 k i loC ra y  (kG y ) to 
inh ib it the growth and m atu ration  o f 
fre sh  foods and to d isin fect food  o f 
a rth ro p od  pests. (2 ) perm it 
m anu fac tu re rs to use irrad ia tion  at 
d o se s  not to exceed 30 kG y  lo  d is in fe -t 
d ry  o r  dehyd ra ted  arom atic vegetab le 
su b s tan ce ' 'such as spices and herbs) o f  
m ic roo rga : sms. (3 ) require that foods 
that a re  i r r . iia ted  be la b e lrd  to show  
this fac t br-'n at the w ho le sa le  and at 
the re ta i l It -e l. and (4 ) require that 
unanu factu r rs  m ain tain  process records 
o f  irra d ia tii n fo r a specified period  and 
n akc  such records av a ilab le  fo r  rD A  
in spec tion . These regu lations are 
p rom u lgated  on the agency's in itia tive 
ar.d  a re  necessary to perm it the sa fe  use 
o f  ion iz ing  rad ia tion . This document 
responds to comments on the F eb rua ry  
! 4 . 1984. p roposed  ru ie (48 FR 5714). 
o a t v s :  E ffective A p ril 18 .1988 : 
o b je c t io n s  by M ay IB , 1988. 
a o o a k s c  W ritten  ob jec tions and 
request fo r a hearing to the Dockets 
M anagem ent B ranch (HFA -3G5), Food  
and  D rug  Adm in istra tion . Rm. 4 -82 , 5800 
F ish e rs  Lane. R ockv ille . M D  20857.
FOR FURTHER INFOIUUmON CONTACT: 
C ly d e  A . Takeguchl. C en ter fo r  Food  
S a fe ty  and  A pp lied  Nutrition  (H FF -330 ), 
F ood  and  Drug A dm in istra tion . 200 C  SL  
S W .. W ash ing ton . DC 2 0 2 0 4 ,2 0 2 -4 7 2 - 
5740.
SUPPLEMENT AAY INFOSMATWRe 
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L In troduction
Unde r sec tion  400 (b ) and (d ) o f  tha 

F edera l F ood . D rug, an- "o sm etic  A ct 
(the act), ti.e S ec re ta ry  m ay app rove  a 
food  add itive  pe tition  from  an  intaraatad 
person  o r  m ay  p ropose the issuance o f  a 
food  add itiv e  regu la tion  upon the 
S ec re ta ry 's  ow n  in itia tive (21 U .S .C . 345
(b ) and  (d )) . It is la ss com m on fo r FDA . 
acting as the S ec re ta ry 's  de legate , to 
p ropose an d  then estab lish  a regu la tion  
itse lf, than to re sp ond  to a sponsor's 
petition . In  the case  o f  food  Irrad ia tion . 
FDA had . b e fo re  1981. approved several 
food  add itive  petition s fo r ihe use o f  
va rious sou rce s o f  rad ia tion  on ce rta in  
food s and food -packag ing  m a te ria ls  (21 
CFR Part 179 ). Subsequent to these 
app rova ls , an FD A  comm ittee ev a lu a ted  
testing c rite ria  that w ou ld  be necessa ry  
to support the s a fe ty  o f  food  irra d ia t io n  
fo r v a riou s  u.re*.

In the F ed e ra l Reg ista r o f  M arch  27, 
1981 (48 FR  18992 ). FD A  pub lished  an 
advance notice o f  p roposed  ru lem ak ing  
that announced  the av a ilab ility  o f  the 
Bu reau  o f F o o d s ’ (n ow  the C en te r fo r  
Food  S a fe ty  and  A pp lied  N u trition ) 
Ix red iated  F ood  Com m ittee (B F IFC ) 
R epo rt (R e f. 1 ), w h ich  ou tlined  a course 
o f  ac tion  f o r  c sau ring  the sa fe ty  o f  
irrad ia ted  fo o d s , an d  requested 
comments on  the o v e ra ll app roach .

fa  the F ed e ra l R ag is ta r o f F eb ru a ry  T.4. 
1964 (40 FR  5 714 ). F D A  pub lished  a • 
p roposed  ru le  th a t w ou ld ; (1 ) E stab lish  
g enera l p ro v is io n s  fo r  food  irra d ia tion .
(2 ) perm it tha u se  o f  fo od  irra d ia tion  at 
d o te s  not exceed ing  1 k iloG ra y  (kG y ) 
(100 k ilo ra d s ; 10 0  k r a d ) 1 fo r inh ib iting 
tha g row th  an d  m a tu ra tion  o f  fru its and  
vege tab les en d  fo r  in sect d ls in fe s te tinn  
o f  fo od . (3 ) a l lo w  irra d ia tion  to be used 
fo r  m ic rob ia l d is in fec tion  o f ce rta in  
d ried  sp ices an d  d ried  vegetab le 
season ings a t a  d o te  not to exceed  30 
kG y  (3 M rad ). (4 ) e lim ina te the cu rren t 
irrad ia ted  fo o d  la b e lin g  requirem ents fo r  
re ts i] labe ling , and  (5 ) rep lace tha 
cu rren t sec tlona  (21 C FR  179.22 and 
179.24) dea ling  w ith  the irrad ia tion  o f  ' 
fo od  w ith  n ew  | }  179 .25 and 179.28 (21 
CFR 179-25 and  179 .2 8 ). The p ro p o sa l

1 Tie Sytlicu Internationale (ST) call far 
upn**<n| the tnxjunl at ebtorbed radiiBoo doe* is 
tbs Cray (joulee/kllogna. ebbrwiaied CT). Aa 
older unit cocnmonfy used is tbs rad. Tbs equivalent 
vtlus la rads (100 rad » t Cy) will b« saeto— d is 
paraafbct«* whee referring to tbs moral ai 
tbsorbsd radiation. Tbs prefixes Ulo (V) sad mega 
(Ml represent • thousandfold sod s mill oaf old. 
respectively. Thus, kilond mtsns s iScmmnd rads 
and s meyered Bssns ■ million rads.

responded  to comments on the advance 
notice o f  p roposed ru lem aking .

A part from  (hat ongoing ru lem ak ing . 
FD A  has approved a num ber o f  food  
add itiva  petitions to p rovide fo r  the safe 
use o f  g im m a rad iation at d o te s  up to 10 
kG y (1 M rad ) to contro l Insect 
In fes ta tion  and m icrob ia l contam ination  
In dried herb*, spices, and vege tab le  
reason ings (48 FR 30813. Ju ly 5. 1963: 48 
FR  48022. O ctober 1 1 .1963 : 49 F R  24968. 
jv 'n t 1 8 .19 64 : 50 FR 15415, A p ril 18. 1965) 
and  in d ry  enzyme p repa ra tions (50 FR 
2419a June l a  1985). FDA  a lso  issued a 
fin a l ru le on July 22 .1985  (50  FR 29858) 
which am ended 21 CFR 179 .22 (b ) in 
response to e petition to p rov id e  fo r  the 
sa fe  usa o f  gemma n d ia t lo n  at doses up 
to 1 kG y  (100  k rad ) lo  con tro l 
TrichineHa spiralis in pork .

The act requ ires that a food  add itive , 
inc lud ing a source o f rad ia tion  used to 
p rocess food , be shown to be sa fe under 
tho p roposed  cond ition* o f  use b e fo re  
use o f  the fo od  additive can be 
a p p ro v e d  That is, the agency must be 
assu red  w ith reasonab le  ce rta in ty that 
no harm  w ill resu lt from  irrad ia tion  o f  
f o o d  A  sou rco o f rad ia tion  la 
Spec ifica lly  defined i s  a food  add itive  in 
section  201(a) o f  the act (21 U .S .C .
321 (e )). T he Senete report on  the Food  
Add itives Amendment o f  1958 made 
c le a r that ’’ [s jou rces o f  rad ia tion  
(Inc lud ing  rad ioac tive ieotopes, partic le  
acce le ra to rs  and X -ray m achines) 
In tended fc r  use in processing food  are 
i td u d e d  in the term ‘ food  add itive ' as 
r e fined  in this leg is la tion ." S. RepL 2422. 
85th C on g , 2d Set* . 83 (1958).

Section  408 o f  the a d  lists the crite ria  
which m ust be considered b y  the agency 
b e fo re  a fo od  additiva regu lation  is 
Usued . Tha statute doe* not p rescribe 
w hat sa fe ty  tests shou ld b e  p erfo rm ed  
bat leaves  that d eterm ination to the 
d isc re tion  o f  scientists. The defin ition  o f 
sa fe ty , aa d raw n  from  tha leg is la tive 
h is to ry  o f  tha Food  A dd itives 
A m endm ent o f  1958, has been codified  
In 21 C FR  1 7 a 3 (i ) as fo llow s :
(I) “Safe" or "safety" Mans that than la a 

reasouabla certainty In tha minds ai 
competent scientists that tLj substance no< 
harmful under the Intended condition o l ties.
It La LmpoaeibU In tha present stats of 
.dantifle knowledge to establish with 
complete certainty the absolute hanoletanees 
of the oea of any eubalanct. Safety may b« 
determined by adenttfle procedures or by 
general recognition of safety. In determining 
safety, the following (actors shell be 
considered:
(1) The probable consumption of the 

subelaaca end of any eubetenca formed tn or 
on food because of Its use.
(2) The cumulative effect of the substance 

in the diet taking Into account any
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chemically or pharmacologically related 
substance or lubatar.sra in euch diet
(3) Safety factors which, in the opinion of 

experts qualified by scientific triinini end 
experience to evaluate the eefety of food end 
food ingredients, ere generally recognised ee 
appropriate.

In  passing  the Food  Additives 
A m endm en t o f  1958, Congress 
recogn ized  that it I i  im possib le to 
e s tab lish  w ith  com p ’ j \ t  certa in ty the 
ab so lu te  h arm iessnesa o t any chem ical 
substance . T he concept o f  eefety used in 
the am endm en t in v o lve s  reducing 
unce rta in ty  abou t the sa fe ty  o f  an 
add itive  to the point w here the agency 
can re a so n a b ly  conc lude that no harm  
w ill re su lt f r tm  its p roposed  use.

T h is ob je c tiv e  can be achieved in e 
v a r ie ty  o f  w ays . T o  determ ine w hether 
consum ption  o f  a substance la safe , the 
agency cons id e rs  the lm ou n t and 
iden tity  o f  the " ib ita n c e  ingested in 
light o f  w h a t la a lre a d y  known ' egardlng 
its to x ic ity . O rd in a r i ly , an im el feeding 
testa are e s ie n tia i fo r  assessing to x id ty  
o f  ■ substance . N ot a i l s itua tion j require 
the sam e am ount o r type o f  testing, 
h ow eve r, tc determ ine whether use o f  
an add itive  is sa fe . T he degree o f  e ffo rt 
expended  in reducing uncertainty about 
the s a fe ly  o f  an add itive  must re la te  in 
som e w ny  to  the lik e lih o od  that ose o f  
the add itive  poses a poten tia l h ea lth  riak 
to the pub lic . Testing that ta un like ly  to 
p ro v id e  in fo rm a tion  that w ou ld  reduce 
u nce rta in ty  regard ing  sa fe ty  shou ld not 
be requ ired . T o  do o therw ise w ou ld  
w aste  sca rce  sc ien tific  resources that 
c ou ld  b e  used  f o r  m ore productive 
pu rpose* .
IL  r inm m en ti

The agency rece ived  o v e r 5,000 
com m ent* on  the propottaL M any o f  tha 
com m ents s im p ly  stated1, op in ions fo r  o r 
again st perm itting  fo od  Irrad ia tion  o r 
requ iring  sp ec ia l labe ling  but identified  
no sub stan tive  issues to which the 
agency can respond . F o r exam ple , some 
com m ents exp re ssed  concern  that fo od  
might becom e rad ioac tiv e , but nona 
p ro v id ed  fa c tu a l support. O ther 
com m ents acknow ledged  that 
irra d ia t io n  o f  fo od  w ill not m ake the 
fo od  rad io a c tiv e . Tha agency be llevea 
that the p ro p o sa l adeqnate ly  add ressed  
the issue o f  induced rad ioac tiv ity  in 
fo od  (see  49 FR  at 5710]. Because no 
ev id ence h as been subm itted to 
con trad ic t FDA 's find ing that tha 
Irra d ia t io n  o f  fo od  does not cause ihe 
fo od  to becom e rad ioac tive , no fu rthe r 
d iscussion  o f  this issue is n e c e s s v y .

M any  o f  the com m en .. "re 
conce rned  abou t the fo rm a tion  end the 
sa fe ty  o f  ra d io ly t ic  p roducts, end the 
e ffec t o f  irra d ia t io n  on  nutrients in food . 
A m a jo r ity  o f  those comments stated

that m ore studies w ere needed because 
the long-te rm  affec ts o f  these rad io ly tic  
p roducts have not been ascertained with 
enough ce rta in ty  to ju s tify  the 
conc lu s ion  that the use o f  irrad ia tion  Ii 
safe . T he substantive comments snd 
FDA 's respon se  lo  ta c h  are discusse . 
b e low .
A. S a fe ty

Be fo re  respond ing  to the substantive 
com m ent! re la ting  to sa fe ty , the agency 
be lie ve s  It w ou ld  b« use fu l tn exp la in  . 
again its sa fe ty  assessm ent o f food  
irrad ia tion  end  its conc lusions 
concern ing tha sa fe ty  o f  food s irrad ia ted  
in com p liance w ith  this regu lation . A  
sum m ary o f FDA 's position  on sa fe ty  is 
set fo rth  b e low .

in the p roposed  ru le , the agency 
stated "* * * that the sa fe ty  o f  focd 
irra d ia tion  b e low  1 kC y  (100 k rad ) has 
been estab lished  * * * because: (1) 
Irra d ia t io n  w i l l not m ake the food  
rad io ac tiv e , and  thus cannot expose the 
consum er to rad ia tio n : (2 ) the chem ical 
d iffe rences be tw een  irrad ia ted  foods 
p rocessed  at these doses and 
n on ir ra d ia tr 1 fo od s  are lo o  sm a ll to 
a ffec t the sa fe ty  o f  the fo od s ; (3 ) food  
irra d ia ted  at d oses up to 1 kC y  (100 
k ra d ] w i l l h a v -  ihe same nu tritiona l 
va lu e  aa s im ila r food s that have not 
been irra d ia ted : and (4 ) the balance 
b etw een  m ic rob ia l spo ilage frg an ism s 
and pathogen ic organ ism s ia not 
ad ve rse ly  a ffec ted  by rad ie tion  doses 
b e low  1 kG y  (100  k ra d )"  (49  FR 5718).

The agency has fo llow ed  the same 
genera l p rocedu res in the deve lopment 
o f  regu la tion s fo r  the use o f  sources o f 
ra d ia t io n  aa a r t  fo llow ed  in the 
d eve lopm en t o f  regu la tions f o r  other 
food  add itives . U nde r the act. 'ne 
agency's p rim a ry  respon sib ility  is to 
dete rm ine thet the add itiva  h i fe  under 
the p roposed  cond itions o f  use. S ince 
the 1960's w hen  the firs t petition  fo r the 
treatm ent o f  fo o d  w ith rad ia tion  sources 
w as subm itted , the agency has been 
con fron ted  w ith  the question o f  what 
test p rocedu res o re  app rop ria te  to 
estab lish  re a son ab le  ce rta in ty  o f  no 
harm  fo r  m e  o f  rad ia tion  sources in the 
treatm ent o f  fo od . In the absence o f 
adequate data on  the chem ical changes 
in fo od  treated w ith rad ia tion  and 
in fo rm a tion  on tha nu tritiona l r  lity  o f 
such food . F D A  conc luded 
petitioners sh ou ld  su> 
an im a l feed ing stu.' rate
the “ w h o le s om en i e irrad iated
food . In  those i n s t a l l  „  .e re  
petitioners h ave  p rov ided  adequate 
chem ica l and nu trition a l data to the 
agency. FDA  has not requ ired  
petitioners to subm it long-term  sn im al 
feed ing stud ies. For exam ple , FDA  has 
issued regu la tion s au thoriz ing  the use o f

x - r s y i  fot « . . .  .J o r  o f  food , 
m icrow aves lo r b e s t  ng food , snd 
u lt ra v io le t rad ie tion  h r  treating food 
based  on chem ical an a ly ses  (se t 21 CFR 
1 7 9 .2 1 .179JC . and 179.3#, respective ly).

In 1979, FDA  estab lished  its Bureau o f 
Foods Irrad ia ted  Food  Commutes 
(B F IFC ) to rev iew  the existing agency 
p o lic y  concern ing the Irrad ia tion  o f 
food s . B F IF C  I  m ain  task  w as lo make 
recom m endations re ta rd in g  the 
estab lishm ent o f  thoae toxicologic 
testing requirem ents appropriate for 
s i  se is in g  the sa fe ty  o t irrad iated  foods. 
B F IF C i  recom m endation  focused on 
m aking the degree o t  testing compatible 
w ith the po ten tia l riak  i s  indicated by 
the le v e l o t an tic ipated  human exposure. 
B F IFC  recognized thet sa fe ty  
assessm ent! o f  irra d ia ted  food  ibou ld 
be based on : (1) P ro jected  levels of 
h um an  exposu re to the food : |2) 
estimates o f the Identify , amount, and 
poten tia l tox ic ity o f  new chem ical 
constituents generated  in the food by (he 
irra d ia t io n  p roces r, and  (3) st*le-of-the- 
art sen s i.' e to x ic o log ic a l testa  BFIFC 
com p le ted  ,ts rev iew  and submitted its 
fin a l re p o rt In July I 9 6 0  (R e f. 1).

B F IFC  recognized  that no single 
app roach  p rov ided  su ffic ien t d au  (o 
estim ate tha '•arcentage o f  food 
consum ption J u t  m ight consist o f 
Irra d ia ted  food . H ence , in projecting 
human exposu re to irra d ia ted  food. 
B F IFC  used estim ates o f  tota l food 
consum ption , d ie ta ry  items proposed fo r 
irra d ia tion , and  tha percent o f eich 
d ie ta ry  item  w hich m ay  be irradiated. 
Using a rough estim ate baaed on these 
fa c to rs , B F IFC  suggested that as much 
as 40 percent o f  the to ta l d iet couid be 
irra d ia ted , but an tic ipa ted  that actual 
hum an exposu re w ou ld  not exceed 10 
p ercen t o f  tha d ie t

Fu rthe r, tbs com m ittee considered 
those chem ica l cons tituen ts generated 
by irra d ia tion , a ls o  kn ow n  as radio lytic 
p roducts . BF IFC  a ssum ed  that some 
rad io ly t ic  p roducts m ay  be unique to 
irra d ia ted  food s , and  c rea ted  the term 
"un ique rad io ly tic  p.-oducts*' (URP ’ s) to 
m ean substances n o t kn ow n  to be 
p resen t in n on irrad ia ted  food . However. 
BF IFC  recognized that scientists do not 
know  the extent to w h ich  these 
substances, a lthough characterized as 
URP 's, m ay a c tu a lly  be present as 
com m on constituents o f  the human diet.

B F IFC  rev iew ed the ava ilab le  
lite ra tu re  dealing w ith  rad ia tion  
chem istry , the id en tific a tion  and 
quan tifica tion  o f  substances produced in 
foods as a resu lt o f irra d ia tion , and 
found that the am ount o f  rad io ly tic 
p roducts generated Is p rim a rily  
dependen t upon the am ount o f energy
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abso rbed  by the food . B escd  on data 
ih ow ing h ow  much chem ica l chenge la 
lik e ly  to be caused b y a g iven amount o f 
rad ia tion  energy, BF IFC  conc luded that 
irrad ia tion  o f food  at 1 kG y  (100 k rad ) 
w ou ld  generata ap p rox im a te ly  30 parta 
p e r m illion  (ppm ) o f  ra d io ly t ic  p roducts. 
E xperim enti have show n  that very few  
o f  these rad io ly tic  p roducta a r t  unlqua 
to irrad ia ted  foods: app rox im a te ly  90 
percent o f the rad io ly tic  p roducts 
identified  by BFIFC  are  kn ow n  to be 
n a tu ra l components o f  fo o d  (Ref. 1). 
B F IFC  found the rem ain ing  10 percent o f  
the rad io ly tic  producta to be chem ica lly  
s im ila r to known n a tu ra l fo od  
components. Because o f  this chem ical 
s im ila rity , those rad io ly tic  p roducts era 
lik e ly  to be tox ic o iog ica lly  s im ila r a lso . 
Because natura l com ponents o f  food  a re  
not w e ll characterized at the parts per 
m illio n  le v e l some rad io ly tic  producta 
assum ed by BFIFC  to be unique may 
ac tu a lly  be natu ra l com ponents o f food s . 
H ow ever, even i f  10 percent o f  the 
rad io ly tic  products ere unique, their 
cum u lative concen tra tion  in food  
irrad ia ted  at 1 k C y  (100 k ra d ) w ou ld  be 
o n ly  3 per m illion , one-ten th  the 
concen tra tion  o f  30 parts per m illion  fo r  
aU rad io ly tic  p roducts. M o reove r, the 
concen tra tion  o f  any sing le U RP  w ill 
p ro b ab ly  be less than 1 p a rt per m illion  
fo r  food  irrad ia ted  i t  1 k G y  (100 krad ). 
Because d iffe ren t p ortions o f  a food  
being irrad ia ted  w ill rece ive d iffe ren t 
doses, the average rad ia tio n  dose 
ab so rbed  by the food  w ill necessa rily  be 
less than the maximum  perm itted dose. 
T he re fo re , the concen tra tion  o f  U R P ’ s 
generated in food  from  irrad ia tion  
shou ld  be even low e r than the upper 
bound estimate ca lcu la ted  b y  BFIFC .

BF IFC  conc luded that because o f the 
ex trem e ly  low  poten tia l concen tra tion  o f  
ind iv idua l U R P s  In fooda irrad ia ted  at 
doses b e low  1 kG y (100 k rad ), and 
because any URP's are lik e ly  tn be 
tox ic o iog ica lly  s im ila r to o th e r food  
com ponents, it w ou ld  be v ir tu a lly  
im possib le  to detect p o ten tia l 
tox ico log ica l properties o f  these 
substances. The current state-o f-the -a rt 
tox ic ity tests are not sena itivo enough to 
detect the poten tia l t o x ld ty  o f  URP 's at 
these low  leve ls  un less tha U R P ’ s are fa r 
m ore potent than expe rience in the 
rad ia tion  chem istry o f food s and In 
tox ico logy w ou ld  suggest.

Because the p oten tia l concen tra tion  o f  
U R P ’s in irrad ia ted  food  Is low , BFIFC  
conc luded that food  Irra d ia ted  at doses 
not exceeding 1 kC y  (10  k ra d ) la 
w holesom e and sa fe  fo r  hum an 
consumption , even where the fo od  that 
is irrsd ia ted  may co r'.iitu te  a 
substantia l portion  o f  the d ie t  
Consequently the comm ittee

recommended that food s irrad ia ted  at 
d ose ' be low  1 kC y  (100  k rad ) b« 
considered safe fo r human consum ption 
w ithout tha requirem ent o f to x ic o log ica l 
testing. BFIFC based  this 
recom m endation on rad ia tion  chem istry 
and on the antic ipated low  leve la  o f  
hum an exposure to an y URP ’ s generated 
In in ad ia ted  fooda.

Tha committee fu rthe r conc luded that 
a fo od  (a .g , nutmeg) that com priaes on ly  
a sm a ll fraction  o f  tha human d ie t (I.e., 
no m ore than 0.01 percent o f the d ie t) 
and  that is in ad ia tad  at doses up to 50 
kG y  (5 M rad ) w cu ld  necessa rily  
contribute fa r f e v e r  rad io ly tic  producta 
to the d a ily  diet— app ro x im a te ly  20 
tim es less— than a fo od  rep resen ting  s 
sign ificant fraction  o f  the diet (e.g .. 10 
percen t) In ad ia ted  a t 1 kG y (100 k rad ). 
Consequen tly . B F IFC  recom m ended that 
food a comprising no m ore than 0JJ1 
percent o f  the d a ily  d iet and in a d ia te d  
a t SO kC y  (5 M rad ) o r  lesa a lso  b« 
considered  safe fo r  hum an consum ption  
w ithou t tox ico log ica l testing. BF IFC  
b ased  this recom m endation  on  rad ia tion  
chem istry and the an tic ipa ted  lo w  leve ls  
o f  hum an exposure to an y URP 's 
generated  In irra d ia ted  fooda.

The agency agreed w ith  the sc ientific  
ra tion a le  and conc lu sion  reached  by 
BF IFC  that an adequate m arg in o f  sa fe ty  
cou ld  be dem onafra ted  fo r  in a d ia te d  
food s w ithout the requ irem en t o f  
tox ico log ica l testing and a d . ,  led Its 
recom m endations concern ing the sa fe ty  
o f  food a irrad ia ted  at the p roposed  
dosage leve ls  (M arch  27 ,19 81 ; 48 FR  
18992 ).

Subsequently , In 1981, FDA 's Bu reau  
o f  F ood s estab lished  the In a d ia te d  
Fooda T ask  C roup  to rev iew  a l l 
a v a i la b le  tox ico log ica l d ata  concern ing 
fo o d s  treated b y  irra d ia tion . T he m a jo r 
ob jec tives o f  this T a sk  G roup  w e n  to 
com p ile  and  sum m arize tha tox ico logy  
data pertaining to irra d ia ted  food s , 
id en tify  an y c o n s litc n d e a  w ith respect 
to adve rse  findings, lo o k  fo r  p a tte rn s o r 
trends in response betw een  stud ies, and 
to sum marize the expe rim en ta l resu lts  a t 
the end o f the rev iew  (R e fs . 2 and  3 ).

T he data rev iew  p roceeded  in three 
phases. In phsse L a l l re levan t 
to :dco logy studies w e re  identified  from  
F D A  file s  aod  from  the open  lite ra tu re .
In  phase E  441 o f  these studies w e re  
ob ta in ed  In hard copy and summarized. 
These summaries categorized  stud ies as: 
(1 ) “ A ccepted ." I f  on in it ia l exam ination  
the study appeared to b e rea son ab ly  
com p lete ; (2 ) "accepted  w ith 
re s e rv a t io n "  if the testing, on in itia l 
lum m a ry  review , appeared  acceptab le 
but had  some le riou s  defic iencies 
in terfe ring  w ith In te rp re ta tion  o f  the 
d ata ; o r  [3] “ re jec ted ." i f  there were

Inadequacies o f th i sxpsrim enU l design 
o r data co lle c tion , o r I f  dietary problems 
ex isted  In the study that would prevent 
a va lid  eva lua tion . In  phase IE  M  
studies that aithar ra ised  questions 
concerning tha poss ib ility  ot sdvtrea 
affects o r  that appeared to support a 
conc lusion that the Irrad iated food 
studied is sa fe  w ere exam ined In dsLsll 
and repo rted  (R e t  4).

Based on its exam ination  o f i l l  the 
data, the Taak G roup concluded that 
studies w ith  Irrad ia ted  foods do not 
show  adve rse  tox ico log ica l effects. 
H ow ever, the T aak G roup further 
conc luded that trad itiona l toxicological 
testing o f  fo od  Irrad ia ted  et doses below  
1 kG y (100 k rad ) cannot be expected to 
p rovide m ean ing fu l answers to toxicity 
questions regard ing such Irradiated 
foods. T he  T aak  G roup bated  this 
conc lusion  on seve ra l m a jo r reasons: (1) 
N u tritiona l Im balances created in tha 
test an im a l fed  high leve la o f Irradiated 
o r n o n im d la t t d  food s would  tend to 
m ask any po ten tia l toxicological 
m anifestations: (2 ) the low  
concen tra tion  o f an y  p oten tia lly  toxic 
rad io ly tic  p roducta in the Irradiated 
foods w ou ld  p reven t significant 
exaggeration  o f  tha amount o f rad io lytic 
products in a test d ie t and  (3) such 
tox ico log ica l testing is cu rrently too 
insensitive to m o ta u n  to x ld ty  because 
the concen tra tions o f  URP 's potentia lly 
p resent In tha irrad ia ted  foods tested are 
sim p ly too low . B a je d  on  its review o f 
a l l studies, inc luding those which tested 
food  irra d ia ted  at dosea more than an 
o rd e r o f magnitude h igher than 1 kGy 
(100 k rad ), the T aak G roup agreed with 
B F IFC s  conc lu sion  that th a n  waa an 
adaquata margin o f  sa fe ty  fo r foods 
Irrad ia ted  b e low  1 kG y  (100 lend ). 
Hence, the T aak  G roup a lso  agreed thet 
tox ico logy teats o o  fooda irradiated at 1 
kG y  (100 k ra d ) o r  b e low  are not needed 
to support a conc lusion  that such foods 
a re  safe .

Based on  tho findings, rationale , and 
conc lusions o f BF IFC  and the Task 
G roup , FD A  conc ludes that food 
irrad ia ted  at dcses not exceeding 1 kC y 
(100 k rad ) la saiu fo r  human 
consum ption . Tha agency further 
conc ludes that use o f  this leve l o f 
irrad ia tion  shou ld  b * exempt from 
requirem ents fo r  tox ico log ica l testing 
because such testing w ou ld  not be able 
to meaeura an y  tox ico log ica l properties 
o f  rad io ly tic  p roducts p resent In 
Irrad ia ted  fo od s . Is  add ition , tha agency 
concludes that Irrad ia tion  o f dry o r 
dehyd ra ted  a rom it ic  vegetab le 
substances is sa fs  fo r  human 
consumption at h igher doses. The 
agency has determ ined that Irradiation 
at dosea no h igher than X  kC y  (3 M rad)
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*,iU b< id e q u a 'e  to accom p lish  lha 
in tended m ic rob ia l d isin fection  o f d ry  o r 
dehyd ra ted  vege tab le  au b a ttn c ti. Tha 
agency em phasizes that although 
tox ic o log ica l data m ay sometimes be 
h e lp fu l In eva lua tin g  lha ca fety o f 
irrad ia ted  fooda , aueh data ar« not 
s c ien tific a lly  o eceaaa ry fo r  determ ining 
tha ea/aty o f  rad ia tio n  fo r  the tu v i and 
doaea ancompaaaed b^ thia regu lation .

In add ition  to atudiea ava ilab le  in the 
pub liahed lite ra tu re , lha U .S.
Departm en t o f  A g ricu ltu re  (U SD A ) baa 
mada av a ila b le  th ough the N a tiona l 
T echn ica l In fo rm a tion  Service (49 FR 
40023; O c tobe r 1 7 ,1 9 6 4 ) fin a l reporta o f 
ce rta in  con trac ted  an im a l tox ico log ica l 
atudiea o f  rad ia tio n -s te rilized  chicken 
end re porta on chem ica l change* in food  
cauaed b y  irra d ia tion . Tha agency baa 
rev iew ed  atudiea invo lv ing  mice and 
doga fed ra d li t io n - i te r i llz e d  chicken 
meat and conc ludes that these atudiea 
do not sh o rt any treatm ent-re la ted  
e ffec t* (Refa . 5 and 0). These studies are 
discussed In fu rth e r de ta il in the 
responses to those comments which 
re fe rence the U S D A  atudiea.
1. R ad io ly tic  P roducta

1. M any com m en ti e x p re o e d  the 
op in ion  thet the ra d io ly t ic  p roducts 
produced during irra d ia tion  w ou ld  m ade 
the fo od  h a rm fu l. S om e comment* stated 
that the rad io ly tic  p roduct* are free 
rad ica ls  and that ingestion  o f  these free 
rad ica ls  w ou ld  be ha rm fu l. O ther 
comments stated that the free rad ica ls  
m ay la te r fo rm  tox ic  substances.

The agency d isagrees that free 
rad ica ls  o r  tox ic  subatancss w ill be 
p roduced in  fo od  at unsa fe  le ve l*  under 
the cond itions p rescribed  by thia ru le . 
The Lrsue is not w hether free rad ica ls , 
hypo the tica lly , can la te r  fo rm  tox ic 
substances, but w hether the fo rm a tion  
o f  a tox ic  substance is su ffic ien tly  
p rob ab le  to ra ise  questions abou t the 
sa fe ty  o f the irra d ia ted  food . A lthough 
the generation  and subsequent reaction  
o f  free  rad ica ls com prise the m a jo r route 
by which rad io ly tic  p roducts are fo rm ed , 
such reactions are a le c  com mon during 
conven tiona l fo od  p rocessing and 
storage opera tions, Aa was d iscussed 
above , substances that a re  chem ically 
s im ila r to rad io ly tic  producta are o ften 
fo rm ed  o r are p resen t in fooda that are 
not irrad ia ted .

The im portan t Issue the agency must 
cons id e r w ith regard  to rad io ly tic  
p roducts 1* tha p ro b a b ility  that a tox ic 
rad io ly tic  end p roduct m ay be form ed 
and w hether such a p roduct w ou ld  be 
presen t in su ffic ien t am ounts to make 
the food  unsafe . The agency has no 
evidence to cause It to ch tnge Its 
position  that the chem ica l d iffe rences 
between foods irra d ia ted  at ths doses

s llow sd  by this r tg u ls tio n  sod  
non irrsd ia ted  food s a r t  too sm a ll to 
cause concern  about ths sa fe ty  o f  the 
irrad iated foods.

2. Soma com ments expressed  ths 
opinion that In a d ia te d  food s a re  unsafe 
because ingestion o f  In a d ia te d  food s 
may resu lt d irec tly  in tox ic free  rad ica l 
and perox ide fo rm a tion  w ithin the body.

The agency d isagrees. A lthough 
in sd ia tion  p roduces free rad ic a ls  as 
reactive In term ed ia tes in the fo od  itse lf, 
the high w a te r content o f a l l fresh  food , 
p rovides a m edium  fo r  the ir rap id  
degradation a fte r irrad ia tion . Thua, they 
a :?  not lik e ly  to persiat o r be p resen t at 
a ll in food  b y  the time that food  n ic h e s  
the consumer. H ow eve r, irra d ia ted  d ry 
spices and season ing* are exam p les o f 
foods in which free rad ica ls  a re  know n  
to persist fo r long  p e riods o f  time. 
Nonetheless, the m anner in which these 
foods a n  used— as ingred ients In other 
foods thet conta in  w s te r—p rov id e *  a 
means fo r  rap id  d iss ipation  o f  the free 
rad ica ls , thereby p rec lud ing  their 
ingestion.

W h ile  p e rox id es a re  som etim es 
form ed In Irra d ia ted  foods, they a re  a lso  
form ed in food s that a re  not irrad ia ted . 
The agency haa no evidence to suggest 
that irrad ia ted  food s w ou ld  be 
m etabo lized  d iffe re n t ly  from  
n o n im d ia te d  food s and  thus fo rm  
unique o r tox ic  free rad ic a ls  o r 
perox ides w ithin the b ody . T h e re fo re , 
the agency b e lieve* that concerns about 
the safety o f  In a d ia te d  foods aa 
expressed in these comm ents are 
unfounded.

3. One comment s ta ted  that * {a jn y  
p reserved on o f  fo od s tu ffs  b y  irra d ia tion  
at any d o te  m ay  be unw ise ," and  that 
gaseous oxygen from  a ir  gives r is e  to 
free rad ica ls ; p e rox id es , and 
hyd rope rox ides . Tha comment a lso  
stated that Inc reased  concen tra tion  o f  
hydrogen p e rox id e  o rd in a ri ly  resu lts 
from  Irrad ia tion . The comment no tad 
that “ (t)h * add ition  o f  hydrogen 
peroxide to fo od  as a p re se rva tiv e  has 
been p rohib ited in a num ber o f 
countries, n o tab ly  Japan, as a 
contribu tor to c a ron og eae s la ."

The fo rm ation  o f  d e lec tab le  quantities 
o f hydrogen peroxdda, organ ic 
peroxides, and h yd rope rox id es during 
irrad ia tion  o f  food s in tha presence o f 
oxygen is wcQ docum ented , and food  
processors n o rm a lly  try  to m inim ize 
contact o f  their p roducts w ith a ir  during 
processing and packaging. Perox ides 
resu lt from  free rad ic a l chem istry , sa 
d iscussed ea rlie r, betw een oxygen and 
the p rim ary rad io ly tic  p roducts from  the 
carbohydrates, fata and oils , and w a te r 
present in food . The poten tia l b io log ica l 
consequence* o f  the therm al 
degradation o f the in term ed iate

perox ides and the ir reaction* w ith  the A  
multitude o f food  com ponen t* have  b e e ^ ^  
id U r t s i td  by a num ber o f  researchers 
(R e fs . 7 .6. end 9 ).

FDA  considered  the poten tia l 
c a r t in o je n id ty  o f  h yd rogen  pe rox id e  in 
its fin a l ru le  perm itting the us* o f  
hydrogen pe rox id e  as an ind irec t food 
add itive fo r  s te riliz ing  p o ly e th y len e  food  
contact su rfaces used fo r  fo od  packaging 
(4fl F R  2341; January 9 ,1 9 8 1 ) . T he agency 
had sp ec ifica lly  add ressed  a Japanese 
repo rt o f a b f o ' im y  o f  h yd rogen  
perox ide pert: nned  w ith C57B  mice in 
which the au tho rs had  ind icated  that ‘h e  
chem ical m ay have caused duodena l 
cancer. Upon  re v iew  and a fte r 
consu ltation  w ith the au tho r* o f  the 
study, the agency stated  that the 
evidenca w as in su ffic ien t to conc lude 
that hydrogei? p e rox id e  is a carcinogen 
(40 FR  2341; January 9 . 1961).

In that d ocum en t the agency eiso 
considered  the iseue o f  hum an exposu re 
to hydrogen p e rox id e  in fo o d  and 
conc luded that m ilk  packaged in 
m a te r ia li s te rilized  b y  hyd rogen  
perox ide w ou ld  con ta in  hyd rogen 
perox ide at a le ve l no g rea te r than 100 
p a r t i per b illio n  at the time o f  
packaging. M o reov e r, a fte r 24 h o u n . the 
hydrogen p e rox id e  concen tra tion  w o u ld ^ ^  
fa ll to about 1 p a rt p e r b illio n . i .e „ more A h  
th rn  99.9 percent o f  the hyd rogen 
pe rox ide w ill no longe r be p resen t in the 
food .

S im ila r con s id e ra tion s  le a d s  tha 
agency to conc lude that an y hydrogen 
pe rox ida p roduced  during irra d ia tion  o f 
fru its and vege tab le s o r  m eata In 
comp liance w ith thia fina l ru le  w ou ld  be 
rap id ly  degraded to neg lig ib le leve ls  by 
natu ra l enzym es and  n a tu ra l 
anti ox idan ts in the fo o d . Furthe rm ore , 
any res idua l h yd rogen  pe rox id e , if 
present, w ou ld  be c o n s id e rab ly  less 
than that encoun tered  o rd in a ri ly  in 
fooda and anv iron rw in ta l sou rce*.

O rgan ic hyd ropw  ox id ea , fo rm ed  by 
reaction  o f rad ic a ls  reau lting  from  
reaction  o f oxygen w ith  p rim a ry  
n d io ly a la  p roducts, a re  both th e rm a lly  
and chem ica lly  un stab le  and  decom pose 
to various a ld eh yd es , ke tones, a lcoho ls , 
and h yd roca rbon s w h ich  constitu te the 
p rim ary rad io ly tic  end  p roducts a lso  
identified  aa com ponen ts o f both 
unprocessed and c o n v en tio n a lly  
processed food*. T he y ie ld s  o f  these 
iuba lance* fo rm ed  u nd e r the cond ition* 
o f this regu lation  are su ffic ien t ly  low  as 
to ra isa  no concerns regard ing  sa fe ty .

F in a lly , m ic rob io log ica l stud ies that 
have reported  tox ic  e ffec ts  o f  irrad ia ted  
aqueous sugar so lu tio n s  In which 
perox ides and p e ro x o  rad ic a ls  a re  
generated are d iscussed  In parag raphs 
21 and 22 o f this p re am b le . T he agency
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has conc luded that these studies a n  
inapp ropne te  models fo r assessing ths 
sa fe ty  o f irrad iated  food*.

4. Some comment* f it te d  that no 
rad io ly tic  product* are unique *nd  noted 
that the U S . A m y  Natick L ab o re lo ry  
found  no unique products In In ad ia ted  
m eat*. These comment* ind icated that 
the term  "unique'* it m isleading and 
sh ou ld  not be used.

T he BFIFC report used th^ le rm  
unique rad io ly tic  products (U RP ’ s) to 
d esc ribe substances produced in food  
during  irrad ia tion  which have not been 
sh ow n  to be present in non irrad iated  
fo od . The B F If  C report re c og n iu d . 
h ow eve r, that substances characterized  
as URP's may be nonna l m inor 
constituents in the I  -man d iet that have 
s im p ly  not been de l ted through 
rou tin e  ana lys is o f non irrad iatud food .

A s stated in the proposal, the agency 
ag rees that some rad lc l/t ic  p roducts 
a isumed to be unique may w e ll be 
m  tura i o r  common components 
undetected in non irrad iated food . 
H ow eve r, it is impossib le to 
dem onstrate with abso lute ce rta in ty that 
that w ill a lw ays be the case fo r  a ll 
ra d io ly t ic  products. There fore , the 
agency cannot be certain that a ll 
ra d io ly t ic  products i r e  norm al 
com ponen ts o f  the human diet. T o  be 
p ruden t, the agency has assumed, fo r  
pu rposes o f safety assessment, that 
som e m inor rad io ly tic  products p resen t 
m ay not be norm al components o f  the 
hum an diet. and. thus, may be unique to 
tiie process. Based upon such 
con se rva tive  assumptions, the agency 
conc ludes that the amount o f poten tia l 
U R P ’ s w ou ld  be so low  as not to pose a 
s a fe ty  p rob lem .

5. O ne comment asked, "w hat 
happens to pesticide residues on 
p roduce when they undergo irrad ia tion  
treatm ent? W ha t are the health risks to 
hum ans?”

A  pesticide chem ica l like any other 
chem ica l component o f food, w ill 
possess a certain leve l o f sensitiv ity to 
ion iz ing  rad ia tion . The degree o f 
sen sitiv ity  o f  a pesticide m em ica l to the 
p rim a ry  ionizing energy and to chem ical 
reac tion  w ith p rim ary rad io ly tic  
p roducts from  other constituents o f  a 
fo od  m atrix  w ill depend on the 
m o le cu la r .structure o f the p e s t ld d e . As 
\ : j the case w ith other chem ical 
com ponents o f  a food, ths tota l y ie ld  o f 
rad io ly tic  products from  irrad ia tion  o f 
an y  g iven pesticide w ill be a function o f  
the am ount o f pesticide present, as w e ll 
as its sensitiv ity to radiation.

The BF IFC  estimated that the sum o f 
a l l  rad io ly tic  products produced by 
irra d ia t io n  at 1 kG y (100 k rad ) w ou ld  be 
no m ore than 30 parts per m illion  In 
fo od . T h is means the cumulative

concen tra tion  o f  i l l  rad io ly tic  producta 
from  a pestic ide residue would 
c o m e p o n d  to c concen tra tion  o f lass 
than 30.000 timee sm a lle r then the 
concen tra tion  o f  the pestldde  residua 
Itse lf. Because such low  ls v e l*  o f 
p e a lld d a  residues a n  expected in food , 
the agency b e lie ve s  that the total 
am ount o f  ra d io ly t ic  p roducts from  a 
p e s t ld d e  chem ica l that m ay be 
consum ed from  food s Irrad iated  In 
com p liance w ith this regulation a1, doees 
b e low  1 kG y  (100  k rad ) w ill be v irtua lly  
n i l  T h e re fo re , the agene* condudee that 
the po ten tia l to x ld ty  o f  each rad io ly tic  
p roduct from  a p e s tid d *  chem ical 
residue on  fo od s  that are irrad ia ted  
w ou ld  be neg lig ib le and that euch 
p e s t id d *  residues do not pose a hazard  
to hea lth .
2. Spices

ft. O ne comment stated that foods 
such as spices com prise more than 0.01 
percent o f  the d u ly  diet and that the 
p rop o sed  ru le  w ee Inconsistent with 
B F IF C *  recom m endation  that 
irra d ia t io n  o f  fo o d s  constituting less that
0.01 percen t o f  the d ie t be considered 
sa fe  up to 50 kG y  (ft M rad ).

T he agency agrees thet spices, in 
to ta l, m ay  constitute m ore than 0.01 
percent o f  the d a ily  d ie t  The agency has 
estim ated  a p robab le  Intake o f  dried 
sp ices and cu lin a ry  herbs o f  up to 3 
grama per pe rson  p e r day . F o r lha 
gene ra l p opu la tion , thia constitutes 0.1 
percent o f  the t o ld  diet o f 3 k ilog ram s.

The comm ent w a s  apparen tly  
con fu sed  b y te rm ino logy  In the BFIFC 
rep o rt recom m ending  that a " fo o d  c la ss" 
w h ich  con tribu tes 0.01 percent o r less to 
the d a l ly  d iet be cons idered  sa fe  fo r  
irra d ia t io n  a t  doses up to SO kG y  (ft 
M rad ). T he OJOl percent In tha 
recom m enda tion  w as intended to re fe r 
to tha d ie ta ry  con tribu tion  o f  an 
in t llv tdn .il spice (e .g , nutmeg o r 
tu rm e ric ) as * " fo o d  d a i s , ”  not a ll 
sp ices aa a " fo o d  c la s s ."  Because 
ra d io ly t ic  p roducts from  d iffe ren t spices 
are  lik e ly  to b e d iffe ren t, there Is no 
re a son  to add  the am ount o t rad io ly tic  
p roducts horn  one spice, such ea 
nutmeg, to ano the r spice, such as 
turm eric , when eva lua ting  sa fe ty . Tha 
In ten t o f  B F IF C s  recom m endation  was 
not to  set a p re d ie  d ie ta ry  percentage 
lim it o f  0.01 percent but ra th er to 
acknow ledge that the amounts o f 
ra d io ly t ic  p roducts that w ou ld  
p o te n t ia lly  be consum ed from  irrad ia ted  
d ried  sp ices and season ings a r t  co sm a ll 
that such irra d ia ted  foods can b« 
con s id e red  sa fe  as o rd in a rily  used. 
N e ith e r the p ro p o sa l n o r the fin a l 
regu la tion  perm itting the Irrad ia tion  o f  
ap ices at 30 kG y (3 M rad ) is Inconsistent 
w ith  B F IF C *  recom m endation .

7. Som e commsnt* on  ths p ropossd 
ru le exp ressed  concern that large 
amounts o f  tn s d ls ls d  spices and 
seasonings used by c e r is ln  ethnic 
groupe in their food  w ou ld  exceed safe 
consum ption leve ls . The comments 
p rovided  no In fo rm ation  on which to 
bass such s concern .

The agency recognizas that d ie ta ry 
patterns d iffe r between groups o f  peopla 
and that ce rta in  groups consume more 
spices ‘and seasonings than do other 
groups. N everthe less , the agency has co  
reason  to be lieve that an y ethnic group 
w ill consum e any irrad ia ted  spice o r 
season ing In am ounts that w ou ld  raise 
any sa fe ty  concern , even considering 
d ie ta ry  va ria tion s  am ong ethnic groups. 
A single spice o r  season ing w ou ld  still 
be a m ino r ingredient In the d ie t 
M o reove r, as d iscussed In the previous 
response , tha rad io ly tic  products horn 
on* sp lc* are d iffe ren t from  those o f 
another sp ice; there fore , their effects, i f  
any. w ill not be cum ulative .

S. The agency inv ited comments on 
the lis t o f  spices that Is considered  
app rop ria te  fo r  IrradlatioL'- Comments 
recom m ended inc luding thi.se 
substances lis ted  in 1 182.11'Spice* and  
othe r na tu ra l seasonings and  flavorings  
(21 CFR 142.10), as w e ll as o ther spices, 
seeds, and h erbs com m on ly used as 
m inor f la vo rin g  Ingredients, and 
Inc luding teas and o ther vegetab le 
seasonings. Some comments a lso  stated 
that a specific lis t o f  spices was 
unnecessary and a phrase such as 
"herbs , seeds, and sp ices" shou ld 
rep lace the Ind iv idua l listing o f  spices. 
One comment sta led  that to proh ib it 
treating e spice m ix because one m inor 
ingredient Is n ot on the lis t is not log ica l 
and suggested an a lte rn a tive  a p p ro * to  
o f  granting o v e ra ll app rova l to 
seasoning and fla vo rin g  substances 
cu rren tly cons idered  g ene ra lly  
recognized as sa fe  because their sa fe ty  
w ou ld  not be significant!; changed by 
Irrad ia tion .

Tha agency d isagrees that n atu ra l 
f la v o rs  sh ou ld  n ecessa rily  be inc luded 
in the lis t and  Is n ot perm itting the us* 
o f irrad ia tion  fo r  n a tu ra l f la v o rs  at this 
time. N a tu ra l f la v o rs  are components o f 
food  Ingredients that have undergone 
some p tv « s i ia g . Such fla v o rs  m ay be in 
ao lld  o r liqu id  fo rm . Tha agency's 
conc lu sion  that m ino r ingredients such 
ss d ried sp ices and seasonings m ay be 
irrad ia ted  sa fe ly  w ts  b ased  on tha fact 
that tha am ount o f  chem ical change In 
the so lid , d ry  state o f  a fo od  Is less than 
w ou ld  occu r w hen substan tia l portions 
o f liqu id  are p resen t and that d ry 
ingredients w ou ld  not support the 
grow th o f  m icroorgan ism s that might 
su rv ivs Irrad ia tion . The agency has no
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information from  which to eondude  that 
f la v o rs  is liqu id form  can be irrad ia ted  
sa fe ly . A lso , the agency has no 
in fo rm s bon indies ling ths i  p rocessed 
f la v o rs  require treatm ent fo r  
d is in fec tion . A nyone Interested in 
p c n u in *  this m atter fu rther m ay do so 
by subm itting sn  app ropriate fo od  
add itive  petition .

The agency agrees that a specific lis t 
o f  sp icas and season ing agents is 
unnecessary . C o llec tive  terms a re  i' d 
to describe d iffe ren t g roups o f  th' 
m inor ingredients and such te rr i s y  
be m ore app ropriate than a d r . . od 
listing . A lthough herbs m ay be u „ed  lo r  
both cu lin a ry  and m ed id na l purposes, a 
fo od  a dd itiv ?  regu la tion  app lies on ly  to 
the irra d ia tion  c f cu lina ry  herbs. 
T he re fo re , the agency is now  m odify ing  
the rcgulatr'an to perm it irra d ia tion  o f 
d ry  o r dehyi rated arom atic  vegetab le 
substances: cu linary  herbs, seeds, 
spices, teas, and vegetab le season ings.

9. S om e comments apparen tly 
assum ed that the p roposed regu lation  
w ou ld  not perm it irrad ia tion  o f  spice 
b lends and requested m od ifica tion  o f  
the regulation  to perm it such irrad ia tion .

The issue Is tw o fo ld : (1 ) W he th e r 
b lends can be irrad ia ted , and (2 ) 
w hether the regu la tion  au tho rizes (he 
irra d ia tion  o f enoogh ingredients to 
m ake the irrad ia tion  o f  com m e rd a l 
b le nd s p ractica l. The regu lation  does not 
p rec lude the Irrad ia tion  o f  spice b lend s. 
The agency recognizes that the lim ited  
num ber o f  apices listed In the p roposed  
ru le  w ou ld  have p roh ib ited  b lend s 
con ta in ing  other ingredients. A s 
e xp la in ed  above, the agency agrees that 
the desc rip tion  o f  the substances that 
m ay be irrad ia ted  aa d ry  o r  dehyd ra ted  
a rom atic  vege tab le  substances shou ld  
be m ore  com prehensive than that listed  
in the p roposed  ru le . In add ition , sa lt 
and  o th e r a d )u v an li o r a iin o r 
ing red ien ts (such as anticakmg end  free 
f low  agen ts ) m ay be used In a bWnd o f  
season ing  substances. U nde r such 
lim ited  cond ition s o f  use. (ha irrad ia tion  
o f  these m inor d ry  ingredients w ou ld  
pose n o  conce rn . Tbeeefiere, th* agency 
is desc rib ing  In th is fin a l ra le  tha sp icas 
and season ings in geoeraJ terms arid la 
e x p lic it ly  au tho riz fan  tbs ass o f b lend s 
o f  a rom atic  vege tab le  substances, m  
w e ll sa sa lt and o ther d ry  food s 
o rd in a r i ly  used as m inor ingredients in  
such b lend s .
3. O th e r M in o r F ood s

10. One comment stated  that c o lo r 
add itive s  a re  im portan t Ing red ien t* In 
ihe m anu factu re o f  p rocessed  fo od s , aa 
w e ll aa d rug ; and cosmetics, and  e ra  
used in m inute am ounts in the d iet. Th is 
comment fu rth e r stated  that turm eric 
and  p ap rik a  i r e  c o lo r  add itives that are

a lso  inc luded in the list o f spices and 
vegetab le seasonings that can be 
in ad ia ted  and suggested that th* fin a l 
regu lation  be expanded to inc lude other 
listed  c o lo r add itives.

The agency does not agree that this 
regu lation  shou ld  inc lude c o lo r 
add itives. In  preparing its p roposed  ru le , 
the agency had not c o rs id s re d  the 
ram ifica tions o f  approving the 
irrad ia tion  o f  c o lo r  add itives . Such 
cons id era tion  w ou ld  inc lude w hether 
spec ifications estab lished  fo r  a c o lo r  
add itive based  on cu rran t m anu factu ring  
p rocesses w ou ld  s ti ll be adequate fo r 
the c o lo r add itive a fte r irra d ia t io n  and 
w hat doses w ou ld  be needed  Is  
accom plish the in tended e ffec ts . P ersons 
ab le  to document the safe use o f  a 
source o r rad ia tio n  to irra d ia te  c o lo r  
add itives m ay subm it a petition  to the 
agency. The agency agrees that tu rm eric  
and pap rika a re  both spices and co lo r 
add itives. H ow eve r, the ir m a jo r use is 
aa seasoning agents, and ths agency 
sees no re a son  to p rec lude irra d ia tion  o f 
these a rom atic  vege tab le  substances 
w hen they are a ls o  u sed  a s  c o lo r  
add itives (R aL  10).

11. One comment s ta ted  that the ru le 
shou ld  a llow  fo r  the irra d ia t io n  o f  d ry  
enzyme p repa re  tions fo r  m ic rob ia l 
d is in fection  a t a dosage op  to 30 k C y  
(3 j9 M rad ) b ecause they a re  m in o r fo od  
ingred ients.

The agency h ad  not cons idered  this 
specific u s* o f  irra d ia t io n  in d eve lop ing  
the p roposed  ru le . H ow eve r , the agency 
received  a pe tition  to tre a t d ry  en zym e 
p repa ra tions a t dose* up  to  10 kG y  (1 
M rad ), and  in lha  F ed e ra l R eg is te r o f  
June 10, IDAS (SO F R  24190 ). the agency 
amended  1 179-22 to p e rm it this use. In  
th is document, the agency is  de le ting  
f  179-22 and is inco rp o ra tin g  that 
au tho riza tion  f o r  lr ra d ia t io n  a f  d ry  
enzyme p repa ra tion s  in n ew  11 7 9 .2 6 (b ). 
Persons ab le  to  docum ent the sa fe  use o f  
a sou rce o f  r s d ls  d o e  art dosage le v e ls  
h igher than 10 kG y  (1 M ra d ) as 
au tho rized  In  n ew  1 1 7 9 2 8 (b )  to c on tro l 
m ic rob ia l c on tam ina tion  in d ry  enzym e 
prep a r t  h oc*  m ay subm it a p etition  to 
th* agency.
4. Destruction o f  N u trien ts

12. S eve ra l com m ents s ta ted  that 
d estruction  o f  nutrien ts sh ou ld  be a 
concern  in this ru lem ak ing . Tha 
comments stated  that m any  v itam in s are 
light o r heat sensitive , and  that 
irra d ia tion  w ill d estroy  them . One 
comment s ta led  thet n u tr it io n a l 
p rob lem s easy d eve lo p  f o r  consum ers 
because o f nu trien t lo w  w haa an en tire 
c la s t  o f fooda is  Irra d ia ted .

The p ro p o sa l d iscussed  this issue and 
exp la in ed  that the a v a i la b le  lite ra tu re  
ind icated  that there a re  nn nu tritiona l

d iffe ren ces betw een an irra d la ltd  food  
and fo od  Irrad ia ted  at leve la be low  l  
kG y  (100 k ra d ). Tha m inor ingredients 
a l lo w td  to be irrad ia ted  st higher doses 
a re  not sou re s t o f  nutrients. T here fore , 
the agency b e lieves it Is appropriate to 
conc lude that destruction o f nutrients is 
not an issue in this ru lemaking. There 
h ave  beeu no add itiona l data submitted 
to change this conc lusion .
S. Se lec tive  Destruction o f 
M icroorgan ism s

I X  One comment ind icated that 
irra d ia t io n  cou ld  contribute to increased 
a f la to x in  con tam ina tion  o f foods. Tha 
com m ent r ita d  a series o f  studies 
pub lish ed  in 1978 and 1979 by 
re se a rch e rs  from  the N ationa l Institute 
o f  N u trit ion  o f  th* Ind ian  Council o f 
M ed ica l R w a r c b  which reported that 
w hea t irrad ia ted  s i dose leve ls  up to 250 
k i lo ra d s  show ed a dose-dependent 
suscep tib ility  to a fla to x in  production 
(R e fs . 11 cad  12).

The agency d isagree* that irrad iation  
w ou ld  contribu te to increased a fla tox in  
con tam ina tion  o f food s . The studies 
re fe ren ced  do a at rep lica te actual food- 
h and ling  p ractices. In the studies, the 
w hea t w as Irrad ia ted , au toc lav td . and 
then innocu la ted  w ith an a fla tox in - 
p roducing  o rgan ism . The agency hat no 
ev id ence that w ou ld  lead  it to conclude 
that fo o d  irra d ia ted  and stored  under 
n o rm a l h and ling  p ractices would  show 
inc reased  a fla tox in  p roduction . FDA 
does n o t be lieve  that the resu lts d ied  
ju s t ify  a m od ifica tion  o f  this rule.

14 . S e v e ra l comments stated that 
irra d ia t io n  In tended to elim inate one 
fo o d  h aza rd  m ay a ffec t the m icrobia l 
spoilage patterns o f  food , thereby 
c reating  a new  h aza rd . These comments 
exp ressed  concern  that C  botulinum 
sp o res w ou ld  su rv ive  irrad ia tion  and 
w ou ld  p roduce botu linum  toxin without 
typ ic a l signs oI  food  spoilage.

T h *  agency agrees that this is a 
leg itim ate concern  in  soma situation*, 
but It does not s r p ly  to tm d ia d o o  o f 
d ry  fo od s  o r fo  >s irrad ia ted  below  1 
k C y  (100 k rad ). Irra d ia tion  o f food 
b e low  1 kG y (100 t r a d )  w ill destroy few  
rpo ilege  bacte ria and thus w ill not 
change n o rm a l spo ilage patterns. 
Furthe rm ore , irra d ia tion  o f m inor 
Ing red ien ts at high doses , as a llow ed  in 
this ru le , w ou ld  pcee no prob lem s 
because these m inor ingred ients are dry 
and d ry  food s do not p rov id e  ■ growth 
medium  fo r C  botu linum  iporea.

15. Som e comments s ta led  that food 
irra d ia tion  m ay c reate o r produce 
p o ten t ia lly  h a rm fu l rad ia tio o -rw is tsn t 
b ac te ria , new  b ac tc rir . o r  v ira l mutants. 
One comment ra ised  the possib ility  that 
mutated d eoxy rib onuc le ic  a d d  (DNA)
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fragm en t! might be incorporated by 
bec te ria , v i ru ic i . o r ce ll*  o f the human 
d igestive tract* to ereata o lh a r harm fu l 
m utants.

M utan ts p roduced during the 
irra d ia tion  o f fo od  ara essen tia lly  tha 
sam e as those that occu r na tu ra lly . The 
o n ly  rea l d iffe rence is in th* rate at 
w hich mutations occur. Rad iation  may 
inc rease the frequency o f  mutations and 
the reby increase the .rate o f evolution in 
b ac te ria  c r viruses that w ou ld  occivr 
o th e rw ise  'hrcugh n a tu ra l evo lu tionary  
p rocesses . H ow ever, there is no reason  
to expec t that the resu lting mutants 
w ou ld  be d iffe ren t o r m ore viru len t than 
those created  In natu re (R r f . 13).

B ecause becte ria  are high ly evo lved 
o rgan ism s, w e ll adap ted  to their 
e n v iro nm en t th* vast m a jo rity  o f 
m utations w ou ld  tend to be detrim enta l 
fo r  the organism s. M utan t organisms 
that a re  m ore rad ia tion  resistant than 
the ir p aren ts m ay su rv ive and be 
p resen t in an environm ent exposed to 
frequen t sub le th a l d o te s  o f rad iation . 
Such rad ia tion -res is tan t bacteria, 
h ow eve r, w ou ld  be a p rob lem  on ly  if 
irra d ia t io n  were essen tia l to produce a 
sa fa food . Th is is oo t the case and not 
perm itting the use o f  food  irrad iation  
w ou ld  n ot p revent such a p rob lem  from  
•xxun in g .

Fu rthe rm ore , the agency does not 
be'i.sve that such rad ia tion -res istan t 
bfiC’.e ria  o r  v iruses, i f  they were 
p roduced , w ou ld  be m ore resistan t to 
o th e r an tib ac te ria l agents. A lthough it is 
p o ss ib 'r that spec ific  cond itions and 
ind isc rim ina te Irrad ia tion  might produce 
mutants, the agency concludes that tha 
p oss ib ility  that such mutants w ou ld  be 
m o re  v iru len t o r  m ore harm fu l is remote 
(R e f. 13 ).

There a re  on ly  a few  reports o f 
genetic exchange betw een bacteria ia 
the m am m a lian  gut (R e f. 14). A  few  
theories state that host ce lls  may 
in c o rp o ra te  p ro ka ry o tic  DNA . but it ia 
not c le a r w hether such genetic 
in fo rm a tion  is expressed . The agency 
sees no rea son  to p reven t irrad ia tion  o f  
food  because o f  such specu lation*.
8. T ox ic o log ica l Studies

16. M any  comments c la im ed that It Is 
FDA 's first resp on s ib ility  to ensure tbs 
ab so lu te  sa fe ty  o f  a l l fo od  p roduced in d  
consum ed in this coun try , not sim p ly to 
m ake the p rocess o f  p roduction easie r 
a n d /o r  cheape r fo r p roducers.

FDA  agrees that its responsib ility  is to 
ensure that a food  add itive be 
d em onstra ted  to be sa fe under the 
p roposed  cond itions o f  use (21 U .S.C . 
3 48 (b )). bu t the agency does not be lieve 
that it was the intent o f  Congress, when 
fo rm u la tin g  the a d  that FDA  ensure the 
consum er o f  abso lu te sa fe ty  o f  a ll fooda .

Congress recognized that It w ou ld  not 
be possib le to d ete rm ine w ith  absolute 
ce rta in ty that no harm  s h a ll resu lt from  
tha Intended use o f  a fo o d  add itivs . Th* 
Senate repo rt stated : “ S a fe ty  requires 
p ro o f o f  a re a son ab le  ce rta in ty  that no 
h arm  w ill resu lt from  th* p roposed  use 
o f  an add itive . It d oes n o t— and 
cannot— require p ro o f b e yond  eny 
p ossib le  doubt that n o  h a rm  w i”  -esult 
under an y conce ivab le  c ircum stances."
S. RepL 2422. &5lh C ong .. 2d S e n .  6 
(1958). A s stated e a r lie r , th is  is ths 
standa rd  o f  sa fe ty  a p p lie d  > • FDA  in Its 
ru lem aking  fo r  food  ad d it lv e o .

On the other hand , the leg is la tive  
h is to iy  m akes d e a r  th a t C ong ress did 
not intend FDA  to m a ke  reg u la to ry  
decisions on the use o f  an add itivs 
b a te d  on an a rb it ra ry  o p in io n  as to 
w hether 'be add itive  sh ou ld  be used. 
Thus, the agency, in a p p ro v in g  the us* 
o f  e food  add itive , c o n s id e r*  whether 
the fo od  add itive is sa fe  an d  e ffec tive 
and not w hether such a p p ro v a l w ill be 
b en e fid a l to the p ro d u c e r o f  the 
add itive .

17. One comment a s s e rte d  that FDA 's 
p roposed  regu la tion  w as  i lle g a l because 
it w as not based  on  a n im a l testing. 
W h ile  recognizing that n e ith e r the Food 
A dd itives Am endm en t o f  1958 n o r its 
leg is la tive  h is to ry  sp ec ifie s  the exact 
types o f  testa that muat be conducted  to 
estab lish  sa fe cond it io n s  o f  use o f  an 
add itive , the comm ent c la im ed  that a 
recu rren t theme in m uch  o f  the 
leg is la tive  h isto ry  It the n eed  fo r  testing 
in an im a ls  to es tab lish  the sa fe ty  o f a 
p a rtic u la r add itive .

T he  agency agrees th a t m uch o f  the 
testim ony b e fo re  en ac tm en t o f  ths Food  
A dd itives A m endm ent o f  19 58  discussed 
an im a l testing o f  a d d it iv e s . T h is could 
be expected because m o s t o f  the 
testim ony about testing conce rn ed  direct 
fo od  ingred ients o f  u n k n ow n  to x ld ty . 
C ong ress did not d iscu ss h ow  
irra d ia tion  o f  fo od  sh ou ld  b e  tested fo r  
sa fe ty . Fu rthe rm ore , the re  Is  no 
Ind ica tion  In ths le g is la t iv e  h is to ry  that 
Cong ress expected e v e ry  add itive , 
w hether an  In g red ien t a  sou rce  o f  
Irrad ia tion , o r an in d d e n ta l add itive , to 
be tested the r u n *  w ay ; n o r  does the act 
require such testing. Such  a requirem ent 
w ou ld  resu lt in  an unn ecessa ry  
expend iture o f  re sou rce * . C onsisten t 
w ith this v iew , FDA  h as  n e v e r requ ired  
the sam a testing reg im en  fo r  a ll types o f 
add itives .

FD A  b e lieves that the testing 
requirem ent env is ioned  b y  Cong ress 
w as that there be su ffic ie n t testing to 
support the conc lu sion  th e t there Is a 
re a son ab le  ce rta in ty  o f  n o  b a rm  from  . 
tbs expected  ass o f  the ad d it iv e . Tbs 
agency behaves that a n y  test that w ou ld  
not contribu te to this c on c lu s ion  shou ld

not be required . T h* agency h as not 
required an im al testiAg in the past undsr 
those situations w here, by chem ica l o r 
oth sr tasting and sound reason ing , it 
could conduda that the us* o f  an 
additive was is fa  w ithout an im a l 
testing. T here fo re . FDA  conc lude* that 
ava ilab le  an im al test d ata  ara not 
necessary fo r determ in ing the sa fe ty  o f 
those uses o f rad ia tion  encom passed  by 
this d ocum en t A n im a l testing is too 
insensitive to show an a ffec t from  
irrad ia tion  o f  food .a t tha doses a llow ed  
and. thus, w ou ld  not contribu te 
add itiona l in form ation  to the eva lu a tion  
o f tha sa fe ty  o f  such uses.

N everthe less, the agency rev iew ed  a ll 
ava ilab le  an im al studies to determ ine 
their adequacy and to eva lua te  the 
tox ico log ica l evidence. FDA 's 
tv a lu a t io n  o f  these studies com firm s the 
agency’ s e a r lie r c ond u s ion s  that su rh  
data w ou ld  not contribu te fu rth e r 
assurances o f  sa fe ty o f  food s irrad ia ted  
in comp liance with this ru le .

18. O ne comment stated  that food  
irrad ia tion  shou ld be p resum ed 
dangerous until adequate s d e n t if ic  
In form ation is a v a ila b le  fo r  re sp on s ib le  
d etis ionm sking  end that F D A  sh ou ld  
make n o  d ed s ion  until m ore in fo rm a tion  
on haza rds versus bene fits  o f  fo od  
irrad ia tion  Is av a ilab le .

For reasons d iscussed e a r lie r  in this 
section, the agency b a r dete rm ined  that 
adequate in form ation  on  rad ia tio n  
chem istry o f  fooda Is a v a i la b le  to 
condude that foods Irra d ia ted  in 
compliance w ith this reg u la tion .a re  safe, 
and that ths Intended e ffec ts are 
achieved, thus comply ing w ith  section 
400 o f  the s e t

19. O ne comment w as concerned  
about the re liab ility  o f  stud ies w here 
animals w ere fsd  an ab n o rm a l d iet and 
stated that resu lts from  these studies, 
positive o r negative, m ay be m islead ing .

The agency agrees that standa rd  
tox ico logy tests where la rge  percentages 
o f the d iet are com posed o f  a sing le 
Tood, e ither Irrad ia ted  o r o th e rw ise , may 
give resu lts that cou ld  be m islead ing .
Ths m a jo r d ifficu lty  in to x ic o log ic a l 
testing o f  Irrad ia ted  food s has been  to 
design tests tb it w ou ld  p ro v id e  u se fu l 
and meaningfu l in fo rm a tion  regard ing 
safety. It w ould be d iffic u lt to design a 
test that w ou ld  exaggerate g re a t ly  the 
leve l o f  rad io ly tic  p roducts that w ill be 
Ingested from  Irrad ia ted  fo o d  because , 
to accomplish this, the am ount o f  
irrad iated food— *ht test substance that 
w ill be Ingested— may a ls o  need to be 
Increased. Th is Inc rease In d ie ta ry  
Intaka m ay n ot be to le ra ted  and m ay 
thereby become tn  added stre ss  to the 
snlmaL A  substantia l change in diet 
may a lso  c rests nu tritiona l im ba lances
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fb oA k TW t f c n . <b* a ffac ta ob se rved  "  
these type* a i  am rties a r t  n o t caoxU ia rr.

am ong e ith e r m acro* ot m icroot.lrieoU  
o f  the d iet.

F D A  b e lie ve * . h o w r t t r ,  that useful 
In fo rm a tio n  hea bean learned from thee* 
feed ing  atudiea w here there bee been 
tom e  exagge ra tion  o f  doe* re la tive to 
that p re sc rib ed  by this regulation . This 
in fo rm a tio n  together w ith know ledge o f 
the chem ica l changes that occur at low  
doses o f  irra d ia t io n  U  su fficient to 
e s tab lish  the sa fe ty  o ( fo o d  inad ia ted  in 
acco rd ance  w ith  this regulation .

2 9  O ne com m ent suggested th*t FDA 
sh ou ld  requ ire  an im a l feeding studies in 
w hich the an im aU  are  feed food  
irra d ia ted  at exaggerated  doses to 
ob ta in  an adequate sa fe ty  factor.

FD A  acknow ledges that food  
add itive s h ave  typ ic a lly  been tested in 
an im a ls  at leve la  that g reatly  exaggerate 
the p rop o sed  le v e ls  o f  use o f the 
ad d it iv e  to estab lish  an adequate 
m arg in  o f  sa fe ty . This trad itiona l 
m ethod  o f  estab lish ing  a margin o f 
s a fe ty  i i  in app rop ria te  when the 
ad d it iv e  ia a sou rce o f  rad iation . FDA 
has exam in ed  m any e a r ly  studies in 
which fo o d  fed to an im als was 
in a d ia te d  at exaggerated  doses to 
d ete rm ine the e ffec t o f  ingesting 
inc reasing  am ounts o f  rad io ly tic  
p roducts . T he sgency noted that 
trea tm ent o f  fo od  w ith increesing doses 
o f  ra d ia t io n  can destroy  essentia l 
com ponen ts (e.g .. nutrien ts) o f  the food  
o r m ake the fo od  unpa la tab le . These 
fa c to rs  can con found  experim enta l 
resu lts .

B ecause these e ffec ts on food  do not 
occu r a t the low e r doses, exposure o f 
the food a to  exaggerated  rad ia tion  doses 
w ou ld  not in these instances represent a 
va lid  test fo r  determ in ing the sa fe ty o f 
fooda irra d ia ted  a t the leve ls  o f use 
p resc ribed  b v  this regu lation . Ths 
agency has, the re fo re , conc luded that 
exposing  fo o d  to eve r increasing doeea 
o f  ra d ia t io n  as a m eans o f  in cnaa iag  the 
am ount o f  ra d io ly t ic  products ingested 
is g en e ra lly  n o t app rop ria te .

21. A  num ber o f  comments ob jected to 
ap p ro v a l o f  i rra d ia t io n  o f any fru it o r 
vege tab le  b ecause  o f  reports thet 
irra d ia ted  suc rose  so lu tion  caused tox ic 
e ffec ts . T he com m ents suggested that 
sucrose so lu tion s  w ou ld  serve u  good 
m ode ls  fo r  eva lua tin g  ths safety of 
irra d ia ted  fru its and  vegetab les and that 
the rep o rted  tox ic  e ffec ts w ere reason to 
d isapp rove  this use o f  irrad iation .

The agency agrees that Irrad iated  
so lu tions o f  t u s a n  have been shown to 
cause b io lo g ic a l e ffec ts  in v itro . C ertain 
stud ies h a v e  show n : (1 ) Abnorm al 
an aphase  fo rm a tion  in bean  roo t tips 
treated  w ith  suc rose  so lu tions irrad iated  
at 2 M rad s  (R e f. 15 ), (2 ) decreased 
g row ib  in c a rro t tissue cultures grown in 
sucrose so lu tio n  in ad ia te d  s t  doses

ring ing  from  0X 4  to  2 M rad  (R e f. J« l 
end (3 ) In c re a se d  reva rtan ts to S. 
typhimurium  a f t e r  Incubation with 
Irrad ia ted  s o lu t io n s  o f sucrose in d  
irrad ia ted  so lu t io n s  o f  g lncoe* tnd  
riboe* (R e fs . 7 an d  17). (Tbs agency 
points ou t th a t its use o f  the tarm 
"suga r" id th is re sp on se  Is generic. 
W he re  ap p ro p r ia te , specific sugars a r t  
m entioned b y  n am e .)

The b io lo g ic a lly  active compounds 
fo rm ed  during  Irra d ia t io n  o f iugar 
so lu tions in the p resence o f oxygen are 
p red om in an tly  d ic a rb on y l sugar* 
p roduced b y  re a c t io n  o f  peroxy rad ica ls  
w ith sugar m o le cu le * . These d ica rbony l 
sugars can  th en  b« converted  to alpha. 
ie J j-a n s a tu ra te d  c a rb o n y l sugars which 
a r t  a l t o  p re se a t in  n on in  id ls te d  foods. 
The y ie ld  o f  b io lo g ic a lly  active ca rbony l 
sugars w ill be l e u  in  irrad ia ted  com p lex 
food  m a trices than  In Irrad ia ted  simple 
sugar so lu tio n s  b ecau se  o f  reactions 
w ith substances such  as meta l Ions and 
cavgen p resen t in  food s (Ref- 9 ).

The authors of the study using bean 
root tips (Ref. 15 ) postulated that the 
increased amount o f abnormal anaphase 
wee due to a drop in the pH of the 
inadiated sucrose solution. In a 
subsequent experiment reported In tha 
same paper, the authon concluded that 
the low pH caused by inadiatioo of the 
sucrose solution elan* was the cause of 
the mutagenic effects.

In  feed ing  s tud ie s  where sugars a r t  
p resen t to a  ty p ic a lly  com p lex food  
m atrix there to n o  in c re ase  to 
m u tagen id ty  l i t e r  ir ra d ia t io n  F o r 
exam p le , d irec t I r ra d ia t io n  o f  mango 
pulp to  20 kG y  (2  M ra d ) p roduced no 
mutagenic a ffe c t (R a f . 7 \  This study 
dem onstra ted  th a t w hen  a food  
conta in ing su ga rs  to irrad ia ted . th* food  
does not p ro d u c e  tha  sem e tox ic effects 
thet occu r w hen  these sugars era 
irrad ia ted  is  s im p le  so lu tion . T h a n  Is 
tm p ls  ev idence (R e fs . 7, IS , and 19) that 
the types and  q uan tit ie s  o f  rad io ly tic  
p roducts from  ir ra d ia t io n  o f  sugar 
so lu tions a ra  n o t  o n ly  dose dependent 
but a re a ls o  d ep endan t an  eped fic  
cond itions such a s  o xygen  concentration  
and m eta l ion s p re sen t la  foods but not 
presen t to s im p le  suga r rotations. O ther 
studies on  i r ra d ia te d  fo od s  such as . 
straw berries , d a tes , an d  mangoea 
likew ise show  n o  ev id ence  o f tox ic 
if le e ts  (R e fs . 20 th rough  28,V. The other 
studies that the ag ency  rev iew ed 
regarding tha t o x id t y  o f  lrra  Hated 
sucrose w ere o f  such  p oo r qua lity that 
the agency d oes  n o t b e lie v e  that the 
data can be e v a lu a te d  to a meaningfu l 
w ay.

The agency therefore conduces that 
Irradiated aqueous sugar solutions are 
unsuitable models for predicting sod 
extrapolating toxidty of irradiated

by th* c y tn q r  to be a rea son  lo t  
cnn ria rflng  that tha uses o f  irra d ia tion  
set fo rth  to thto regu la tion  a n  not safe .
The ag toc y  a ls o  coo  ch ides that there is 
no evidence th it  ra d io ly t ic  producta 
from  sugars p resen t to irra d ia ted  food s 
susa tox ic a ffec ts  to an lm eJs o r humans.

22. One com m en t s ta ted  that a report 
to Natu re  m a g u d n t (R e f. 16 ) Ind icates 
that eating sugars in a d ia te d  at doeea 
ranging from  0 .05 to  2 M ra d  can p roduct 
th* same genetic changes to humans t s  
exposu re to irra d ia t io n  itse lf.

The agency h is  re v iew ed  this study 
and d isagrees w ith the comment's 
ln ts rp re te tion  o f  w hat the study found . 
Indeed  the au tho rs c le a r ly  d id  not reach 
the conc lu s ion s a ttrib u ted  to them by 
the comment. F u rthe rm ore . If humans o r 
an im als w e n  Irra d ia ted  i t  dones even 
1.000 times low e r than the le ve ls  used to 
this study, not o n ly  s te r i lity  but le th a lity  

• w ou ld  resu lt w ith in  h ou rs . O n  the other 
hand, hum ans and an im a ls  h iv e  
consumed fo o d  irra d ia ted  at up to 4 
M rads (R e fs . 27  through 32 ) w ithout any 
ind ication  o f  ad ve rse  e ffec ts  o f  any 
kind. T h s s tudy th* com m ent r e fe ra d  to 
invo lved  the e ffec ts o f  ra d ia t io n  on 
ca rro t tissue to liqu id  cu ltu re  irrad ia ted  
at 20 kG y (2 M rad s ). T h is  study and 
others concern ing the e ffec ts o f 
irrad ia tion  on so lu tio n s  o f  sugars were 
discussed in the re sp on se  to tha 
p revious com ment.

The agency rec ogn izes  that in ad ia ted  
sugar so lu tions have  p rodu ced  to x id ty  
to v itro . The agency conc ludes , how ever, 
that irrad ia ted  suc rose  so lu tio n s  a n  
unsu itab le m ode ls  fo r  p red ic ting  and 
extrapo la ting  to x ld t y  o f  irra d ia ted  
foods. A d d it io n a lly , n o  ev idence 
Ind icates tb it  Lrra d is  Led .'rod * . Including 
those conta in ing  suga rs , w i ll cause 
adve rse tox ic  a ffec ts  to an im a ls  a r 
humans.

23. A  few  com m ents s ta ted  that a 
study invo lv ing  h und red s o f thousands 
o f humans o v e r 20 o r  30 y e a n  la 
necessary  b e fo re  F D A  can  sa y  
irrad ia ted  fo od s  a re  s a fe .

The agancy h a s  n e v e r req u ired  uoch 
long-term  tasting to hum ane to app rove 
the a re  o f  a fo o d  add it iv e  and d isagrees 
that such s study is n ece ssa ry  o r  
app rop ria te . The agency recogn ises that 
it cannot say w ith  ab so lu te  ce rta in ty  
thet any food . Irra d ia te d  o r  n o t  Ls 
abso lu te ly  sa fe fo r  a l l p eop le  under a ll 
cond itions. The agency b e lie v e s  that the 
d iffe rences betw een  fo o d a  Irra d ia ted  aa 
p rescribed  by thia reg u la tion  and  a
non irrsd i.tted  fo o d s  a ra  ao sm a ll, f l t
p a rt ic u la r ly  com pared  to n o rm a l ^
va ria tions to the d iet, th a t no e ffec t ia 
expected to be ob se rv ed . The agency
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b e lie v a i that tha substantia l amount o f 
a v a i la b le  tox ico log ica l In form ation  
supports th« conc lusion  that tha 
irra d ia t io n  o f  food , i t  sat forth be low , la 
sa fe . T h e re fo re , there U  no b a s i l fo r 
d e la y in g  fo r d e c id e r ■ d e d i lo n  to 
regu la te  food  irrad ia tion  to conduct the 
type o f  study 'uggestad by these 
com m ents.

24. Som e comments a lso  stated that 
m any  o f the long-term  tox ic ity studiea 
on  irrad ia tion  w«ra perform ed by 
In d u s tr ia l B io-Test Labora to ries (IB T ) 
and  shou ld , therefore , be cons idered  
in v a lid  because much o f the data 
g enera ted  by IBT had been fa ls ified .
F D A  agrees that studies contain ing 

fa ls i f ie d  data perfo rm ed by IBT  shou ld  
bo re jec ted . A ll studies identified  in the 
egency 's rev iew  o f  av a ilab le  
to x ic o log ic a l lite ra tu re  on food 
irra d ia t io n  that had been perfo rm ed by 
IB T  w ere re je c te d  Much o f  the data 
com p iled  by IBT  had been fa ls ified  o r 
w e re  p roven  inva lid  due to Haws in data 
co lle c t io n , data reporting, an d /o r in 
expe rim en ta l design. Thus the agency 
con s id e rs  :-uch data unacceptab le to 
su pp o rt sa fe ty .

25. S eve ra l comments stated that 
the re  a re  c r .ly  a lim ited number o f 
ad equ a te  chron ic feeding studies on 
irra d ia te d  foods and that testing o f  the 
lo  lg -term  health effec ts o f  consum ing 
irra d ia ted  foods has been inadequate.

T he  agency has determ ined that 
b ecause  on ly  m inor chem ical changes 
m ay  re su lt in food  treated w ith low  
d ose s  o f  rad ia tion , an im a l feeding 
s tud ies a re  not necessary to estab lish  
the sa fe ty  c f  foods irrad ia ted  under 
cond it io n s  p rescribed by thia regu lation . 
T h e re fo re , it b e fieves that the num ber o f  
ad equa te  chron ic feeding studies on 
irra d ia te d  foods ia irre le van t to its 
s a fe ty  conc lusion . The agency has 
e v a lu a ted  those chron ic studies that 
h ave  been  p rope rly  conducted and ara 
con s id e red  to be adequate by current 
s tan d a rd s . N one o f those studies show  
a d v e rse  e ffec ts from  the ingestion o f 
irra d ia ted  food .
7. A lle g ed  A dve rse Effects

T he  agency rev iew ed 441 to x ld ty  
stud ies on  irrad ia ted  foods (R s fs . 2, 3. 
and  4 ). F o rty -fiv e  o f these studies dea lt 
w ith  subacu le  tox ic ity . 58 w ith 
subch ron ic  tox ic ity . 128 w ith 
rep rod uc tiv e  tox ic ity . 14 w ith terato logy . 
110 w ith  chron ic to x id ty , and 102 w ith 
genetic to x id ty  o r irrad ia ted  foods. O n ly  
5 o f  the 441 studies rev iew ed  (3 ch ron ic 
feed ing  stud ies [R e fs . 20, 33. and 34 ). 1 
rep rod uc tion  study (R e f. 35 ). and 1 
com b ined  ch ron ic , rep roduction , and 
te ra to lo g y  study (Refs. 38. 37, snd 38) 
w e re  cons ide red  by agency rev iew e is to 
be p ro p e r ly  conducted, fu lly  adequate

by 1980 tox ic o log ic a l standards, snd 
able to stand  a lon e  In ths support o f 
is fs ty . T ha rep o rts  o f thess fivs studies 
indicate no a d v s rse  affects from  the 
lrra d ia tsd  fo od s  fed to test an im als.

A lthough m ost o f  tha studies ware 
g enera lly  inadequate by present day 
standards and  cou ld  not stand a lon a  to 
support s a fa ty . m any con tiined  
Ind iv idua l com ponen ts which, when 
exam ined e ith e r in leo le tion  o r 
c o lle c tiv e ly , a llow e d  the conclusion that 
consum ption o f  fo od s  treated with low  
leve ls  o f  im d ia t io n  d id  not appear to 
cause a d v e n e  tox ico log ica l e ffect}. 
Further, m any o f  the studies were 
deemed u se fu l fo r  reso lv ing  certain 
questions. F o r  exam p le . If s potent tox ic  
m ate ria l w e re  p re sen t a t any leve l o f  
tox ico log ica l sign ificance in irrad ia ted  
foods Ingested by le s t an im als, some 
consistent to x ic o lo g ic a l signs w ou ld  be 
manifest In the stud ies reviewed. 
H ow ever, agency scientists have seen 
no such e ffec ts  that p resent consistent 
patterns o r trends o f  adve rse effects that 
might be a ttr ib u ta b le  to exposure to 
food  irra d ia ted  a t low  dose leve ls . The 
agency, th e re fo re , cooc ludes that 
irrad ia tion  o f  fo o d s  as p rescribed by this 
regulation is sa fe .

28. One com m en t re fe renced  a book . 
“ C onsum er B ew a re "  by B. Hunter, 
which stated that ra ts fed  irrad iated  
bacon and irra d ia ted  bacon  and fru it 
m ixtures sh ow ed  inc reased  m orta lity  
and an inc reased  Incidence o f tumora. 
The author s ta ted  that the tumor 
incidence w aa in c reased  and longevity 
w as d ecreased .

Summaries of these studies were 
submitted in an early petition for 
sterilization o f bacon by irradiation.
FDA  o rig in a lly  issued  a regu lation  based 
on  this petition  (28  FR  1485; F eb ruary 15, 
1983). H ow eve r, fo llow in g  eva lua tion  o f  
tha complete rep o rts  o f  this study, FDA  
conc luded that the sp on so r had not met 
its burden fo r  dem onstra ting  sa fe ty  (33 
FR  12055; A ugust 2 4 .1 9 6 8 ) and resc inded 
the bacon regu la tion s  (33  FR 15418; 
O c tobe r 1 7 ,1 9 8 8 ) . A lthough  previous 
rev iew ers assa rted  that the irrad ia ted  
bacon  studies m a y  h ave  shown adve rse 
e ffec ts , the agency , a fte r  extensive 
reexam ination  o f  the study, now  
conc ludes that the c la im ed  adverse 
e ffec ts cannot be substantiated  because: 
(1 ) The study w a s  o f  p o o r quality, (2 ) the 
numbers o f  an im a ls  exam ined  were too 
sm a ll (th ree ra ts  p e r g roup per 
generation ) to h ave  an y statistical 
s ignificance concern ing  tum ors or 
longevity , and  (3 ) tha " t o ta l"  incidence 
w ee on ly  s lig h t ly  Inc reased  in the low - 
dose group w ith  n o  appa ren t doss 
dependence. M o s t n a t io n a l and 
in te rnationa l sc ien tific  bod ies do not 
cons ider i n  In c rease  in to ta l tumors

ipp rop ria t#  criteria Indicative o f a 
carcinogenjc re iponse (Raf. 40). Tha 
Important consideration fo j determ ining 
If there Is a carcinogenic rat'pon ia la 
whether thsra Is in  increase in ths 
number o f  tu rnon  at a specific organ 
site. The A rm ed Forces Institute o f 
Pathology repo rt (R e t 39) on this study 
maintained that the tumora "showed' no 
p rede llc tion  fo r  any single o rg au ." The 
num ben o f  an im als at risk  w ere 'oo few  
to conclude that there was an e ffec t on 
tumor tnddenca o r longevity. I f  su.'h 
effects had been caused by irradiat-id 
bacon, they shou ld  h av t been 
reproduced in the other in ad ia ted  
feeding studies. Including those ths 
agency considers p roperly conducted 
(Refs. 20 and 33 through 38). H ow ever, 
such adve rse effec ts were not observed .

27. One comment referenced a 
statement in the book "Eating M ay be 
H azardous to Y ou r H ealth ." by J. Verrett 
a n d ). C a rp e r that " [ l]r rad ia tio n  at high 
leve l t has been shown not o n ly  to 
severe ly d estroy  vitam ins and m inera ls 
in f o o l  but a lso  to cause rep roductive 
problem s, a shortening o f the life  span 
and o ther com plications in la b o ra to ry  
an im als. In some instances— fo r 
exam ple, in Irrad ia ted  Jams and fru it 
compote— cancer Is a suspected re s u lt "  
The comment a lso  stated that D r.
V errett w as a biochem ist t  :d  researcher 
w ith FDA  fo r  15 y e an .

The agency agrees that irrad ia tion  at 
high dose leve ls  has been shown to 
destroy v itam ins and other nutrien ts in 
food. A s d iscussed In paragraph 11 o f 
thia p ream ble , however, destruction o f 
nutrients Is n o t a pub lic health  p rob lem  
under the cond itions o f use app roved  fo r 
source* o f  rad ia tion  by this regu lation .

4t is not en tire ly  d e a r  which studies 
tha authors w ere referring to in the 
statement from  the ir b o o k  The agency 
acknow ledge* that D r. V errett w as an 
FDA em ployee during which time she 
reviewed m any o f the early petitions on 
food  irrad iation . Tha agency has 
reevaluated h e r rev iew * o f the studies 
contained in these petitions. Judging 
from  the Irrad ia ted  foods m entioned in 
the s tilem en t quoted from  her b ook  and 
in the m em oranda in the petitions. It 
appear* that she la referring to two 
studies in which ra ts were fed a diet o f 
(1 ) irrad iated  bacon  and fruit compote 
(m ixtures) (R e f. 39 ) and (2) irrad ia ted  
pork, peaches. Jam. carrots, and Dour 
(Ref. 41).

The longevity and tumor (cancer) 
questions re fe rred  to In study 1 are 
addressed in parag raph 28 o f this 

' preamble. The agency has stated that an 
Increase in “ to ta l"  tumora is not 
indicative o f a carcinogenic response by 
modern crite ria fo r  Judging
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carcinogenicity end tho num ber* o f 
■mmili at risk  were loc  low  to conc lude 
that ther* was either a tumor o r 
longev ity  concern .

During its eva luation  o f  tox ico logy 
data in 1982. the T ask Croup lis ted  
rea son s fo r d ifficu lty in eva lua ting  the 
rep roduction  data from  this study. Th* 
reason* include: (1 ) Inconsisten t 
reporting  o f the nuiv.beri o f  an im a l* 
used in each rep licate experim ent in 
seve ra l summary tab les, (2 ) s t i llb o rn  
an im a l data not reported fo r e ve ry  
generation . ( ) )  number o f  pregnant 
fem a les not re ro rted  fo r a i l g enera tion s , 
(4 ) number o f  ..t ie rs  cann iba lized  o n ly  
reported  fo r .he parenta l generation . (5 ) 
no ind ication  given a* to how  o r  from  
which litters subsequent generation* 
w ere chosen, and (6] rep licate 
experim en ts not consistently iden tified  
in the summary tables.

In the second study (R e f. 41 ). Ihe 
au tho rs sla ted  that there was a h igher 
g row th  rate in the 2d and 3d g enera tion  
an im a ls and in ferior breeding 
perfo rm ance . Dr. V eriett was a lso  
concerned  w ith reproductive and  
longev ity  questions in this study. FDA 's 
reeva lu a tion  o f  this study cannot 
support Dr. Verrett's c la im s because the 
study was o f  very poor qua lity . The 
study pathologist spec ifica lly  d e ta iled  
m any o f the study's shortcom ings and 
stated in the final report that "a n y  
conc lu s ions resulting from  this w o rk  
shou ld  be d rown from  the o v e ra ll 
p ictu re ra ther than the d e ta iled  studies 
o f  iso la ted  aspects o r organs" (R e f. 41 ).

The agency ig rees w ith  the 
patho log ist's statement and ha* 
attempted to eva luate the o v e ra ll p ic tu re 
re fe rred  to by the pa tho log is t A s stated  
e a r lie r . 5 an im al feeding stud ies (R e fs .
20 and 33 through 38) concern ing 
longev ity  an d /o r rep roduction (ou t o f  
441 tox ico log ica l stud’ is  rev iew ed ) w e re  
considered by agency rev iew ers to be 
w e ll designed, p rope rly  conducted , and 
reported . The reports o f  these Rye 
stud ies ind icate no adve rse e ffec ts to 
test an im als fed irrad ia ted  foods.

The agency rev iew  included reporte  o f  
44 chron ic studies. 80 rep roduction  
stud ies, and 08 combined chron ic 
rep roduction  studies. A lthough m ost o f  
these studies have been cons idered  less 
than adequate fo ra  va rie ty  o f  rea son s , 
the agency has been ab le  to conc lude 
from  them co llec tive ly  that no 
treatm ent-re la ted  adverse effects on the 
longevity o f  test an im als o r  their 
rep roduction  were evidenced b y  these 
stud ies.
C8. One comment referenced the 

report of a study iRef. 42) in which 
statistically significant changes in the 
weights of ovaries and testes were

obse rved  when irrad ia ted  on ions were 
fed to mice.

FDA has eva luated  ih t  report o f this 
m u llig enera tion  rep roduction  study and 
notes that It was on ly  an abstract from  
the W o r ld  H ea lth  O rgan iza tion  (W H O ) 
and has never been pub lished as a 
com p lete report. Ths affects reported 
w ere a decrease in ov a rian  weight, 
sign ificant when com pared  to both the 
n o rm a l «•- -o l (no on ion  d iet) and tha 
on io ’ con tro l (un in ad ia ted  onron d ie t), 
and  a decrease in tastes weight 
sign ificant as com pared  w ith the a o rm a l 
c on tro ls  on ly . H is to log ica l exam ination  
d id  not re v ea l any p a rtic u la r changes In 
the o v a ry  and testes o f  the group fed 
in ad ia te d  on ions. No e ffec ts were 
ob se rved  on rep roduction , fe rtility , o r 
n lh er param eters ob se rved . In  1977, a 
W H O  comm ittee rev iew ed  a d ra ft o f  the 
m anuscrip t and reported  that because 
there w ere no ob se rved  abnorm a l 
h istopa tho logy change* o r d e le terious 
e ffec t* on  rep roduc tion , these organ 
w eight change*, i f  re a l e ffects, w ere not 
regarded  as being treatm ent re la ted . 
O th e r rep roduction , subchronic , or 
ch ron ic  stud ies on irrad ia ted  on ions 
(R e fs . 37 and 41 through 47 ) a t 
c om parab le  o r h igher d oses o f  irrad ia ted  
fo od  adm in iste red  to o th e r an im als d id 
not rep o rt any changes in o v a rian  o r  
testicu la r weights. These findings lead  
the agency to agree w ith  the conc lusions 
o f  the W H O  comm ittee.

29. One com m en t citing a rev iew  
pape r (R e f. 48 ), stated  that "w hen  dogs 
h ave  been fed irra d ia ted  egg so lids, 
rep roductive fa ilu re  has occurred , and 
ch icks and ra ts havo d ied  as the resu lt 
o f  hemorThege due to la c k  o f v itam in  K ."

T h is  statem ent baa bee a taken out o f  
con text. The au tho rs w e re  ac tua lly  
re fe rring  to the nu tritiona l Im balance* 
seen in some o f  these irrad ia ted  food  
studies. The entire quote reads :
D«*pit* th* fact that th* txpsrimtnl*! 

m imjlg »r* provided with dltt* of known 
nutritional requirement* for adequate growth 
and development. I*1 j high level ol test food 
which U incorporated In th* diet* may 
present ■ 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 levels of 
irradiated egg solids to dog* where tha 
interrelationship barween biotin and ividia 
was found to rxsrt a role in causing 
reproductive failure. A  related txampla of 
difficulty which has been axparienced in 
separating potential toxicity snd nutritional 
adequacy of inadiated foods was tha 
p.eviously mentioned effect i f radiation 
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 to 
elucidele the mechanisms involved In 
physiological abnormalities of this nature.

FDA  i g r t t i  with th* author* that 
n u tritiona l Imbalances resu lting from  
feeding large smounts o f a single food  lo  
an im al* confound the resu lt* o f thews 
studies.

3 a  O n * comment stated that 
p o lyp lo id y  (ch rom osom al changes) has 
been shown cs c toxic consequence in 
an im a ls and human* f*d Irrad iated  
w h ea t

T he agency doe* not b e lltv *  that this 
i* * co rrec t statem ent The agency i* 
■ware thet in several experim ent* 
conducted by the N ationa l institute o f 
N u trition  (N1N). Indian Council o f 
M ed ica l Research. H yderabad . Ind ia, 
the investigators claimed thet 
p o lyp lo id y  (chrom osomal changes) was 
a tox ic consequence in animals and 
humans fed irrad iated  wheat. A 
comm ittee o f Indian scientists criticaDy 
exam ined the techniques, the 
epp rop riite n e s*  o f sxperim enta l design, 
the d e t i  co llected , and the 
in terp re ta tions o f N IN  scientists who 
c la im ed that Ingestion o f  irrad iated 
w heat caused pc'yp lo idy in rets, mice, 
and m alnou rished  child ren . A fte r ca re fu l 
d e libera tions , this comm ittee concluded 
that the bu lk  o f  these data ara not on ly  
m u tua lly  contrad ictory , but are a lso at 
va riance w ith w e ll-estab lished  facts o f 
b io logy  (R e f. 49). The committee was 
satis fied  that once these data were 
corrected  fo r  b iases which had given 
rise to these contra dictions, no evidence 
o f  increased p o lyp lo idy cou ld be 
assoc ia ted  w ith ingestion o f  inad ia ted  
w h e a t

Tha agency agrees w ith the 
conc lu s ions o f the committee o f Ind ian 
scientists that th* studies w ith 
in a d ia te d  foods do not demonstrate that 
adve rse effects would be caused by 
ingestion o f  inad ia ted  food s.

31. One comment d isagreed w ith 
FDA 's conc lusion that foods irrad ia ted  
at doses be low  1 kC y (100 k rad ) are safe 
and  stated  thet (here i* little  
reassurance^in the fact that un identified 
rad io ly tic  product* are present in 
in ad ia te d  foods st low  concen tra tions, 
p a rt ic u la r ly  i f  single exotic m olecu les 
m ay be capable o f c iusing .carctnogen ic 
ch rom osom al aben stion * .

The agency recognizes that rad io ly tic  
p roducts w ill be form ed in in ad ia ted  
food . Ion izing rad iation  resu lts in the 
fo rm a tion  o f unstable free rad ica ls  and  
o th e r reactive chem ical interm ediates 
w hich n o rm a lly  undergo rap id  reaction  
to fo rm  more stab le m olecu les. O f the 
to ta l rad io ly tic  products fo rm ed  a sm a ll 
frac tion  may be assumed to be unique or 
''exotic.'’ R sd io ly tic  p roducti snd URP's 
h ave  been defined both ea r lie r in this 
section and in the BFIFC report (Ref. 1). 
C e rta in ly  some U R P s  w ill be formed
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which ara s truc tu ra lly  a typ ica l o f parent 
food  molecu les. Such URP's may b« free 
rad ic a l coupling p roducts o f  Upid and 
p ro te in -derived  rad ic a ls , d lm ars, and 
c ross-linked  products. H o w iv i r .
• nxym stic h yd ro ly s ;» o f  tom s o f the ia  
compounds by n o rm a l digestive 
enzym es is expected to y ie ld  n orm a l 
m o lecu la r subunits such as fa tty  acids, 
am ino acids, m onosaccharides, and 
n o rm a l m etabolic p roducts o f Ihese  
subunits which w ou ld  be th* seme resu lt 
as from  the norm a l d igestion o f  the 
o rig in a l parent m o lecu les.

I f  exotic m o lecu les o f  the extrem e 
to x id ty  Implied by the comment w ere 
p resen t at t o y  leve l o f  tox ico log ica l 
sign ificance In irrad ia ted  food s Ingested 
b y  test an im als, some consisten t 
tox ico log ica l trends and  patte rns w ou ld  
be manifest in the studies rev iew ed . 
Because it has seen r.o consisten t trend* 
o r  patterns, the agency condude s that 
food s irrad ia ted  as p rescribed  by this 
regu lation  are safe .

32. One comment re fe ren ced  a study 
subm itted to FDA  by U SD A  on  fru it flie s 
(d ro soph ila ) fed irrad ia ted  ch icken . Th is 
study showed a d ose -re la ted  d ecrease In 
o ffsp rin g  (Ref. 50). and the comment 
stated that this e ffec t la consistent w ith 
ch rom o im a l damage.

FDA  notes that in the sex -lin ked  
recessive le tha l study in D ro io p h ilc  
there w as no evidence o f  m u tagen id ty . 
A dd itiona l data on fe rt ility  and 
fecund ity w ere a lso  in d uded  In the 
study, and a dose -re la ted  decrease in 
o ffsp ring  was noted. A lthough there 
w e re  few er o ffsp ring  In tbe g roups 
ra ised  on  in ad ia ted  d iets than in 
concurren t contro ls , the agency 
conduded  that this effect cou ld  arise  
from  a boat o f  causes un re la ted  to 
rep roductive tox id ty , and Is an 
un re liab le  ind icato r o f  an a d v e n e  
rep roductive e ffe c t  M am m alian  d a ta  on 
rep roduction  are m ore re lev an t to 
humans, and these studies, i s  stated  
ea rlie r, dem onstrate no consisten t 
patterns o r trends Ind icative o f  a 
positive reproductive e f fe c t

33. One comment re fe renced  a study 
subm itted to FDA  by U SD A  and stated  
that mice fed rad ia tion -s te rilized  
chicken meat showed a sign ificant 
increase in testicu la r tumors. Inc reased  
death rate , increased k idney damage 
(g lom uru lonephropathy). and  d ecreased  
su rv iva l. In addition , ihe comment 
implied that m ale dogs fed rad ia tion - 
s te rilized  chicken had s ig n ific an tly  low er 
body weights throughout adu lth ood  than 
dogs fed a fro zen  con tro l d iet, and 
c la im ed that this show s to x ld ty  o f  Ihe 
irrad ia ted  chicken d ie t

The agency disagrees w ith the 
comment that these studies dem onstra te  
a trea tm ent-re la ted  Increase In te s ticu la r

tu rn on . The studies Invo lv ing mice snd 
d eg t fed  rad ia tion -ste rilized  chicken 
w ere ca rried  out i t  Raltech  Scien tific 
S erv ices (R a ltech ). These studies w ere 
In itia ted  under the sponsorsh ip  o f  the 
U .S . A rm y and com pleted under the 
sponsorsh ip  o f  USDA .

The rep o rt p repared  b y  R a lt ie h  
sden tis tn  suggested the possib ility  that 
ch icken Irrad ia ted  at app rox im a te ly  6 
m egarads produced testicu la r tumor* in 
C D - I  m ica In lifetim e feeding studies 
(R e t  31 ). Agency sden tis t*  have 
independen tly  exam ined the 
h ls topa th o log y  tild e s  to determ ine 
w hether testicu la r tum ors were induced 
by Ingestion o f  Irrad ia ted  chicken. T hey 
conduded  that th* tota l 
h istopa tho log ic*! evidence did not 
support a treatm ent-re la ted  induction o f  
testicu la r tum or* (Ref> 5).

T hese data  w ere a lso  re fe rred  to the 
N a tion a l T ox ic o log y  Program 's B oa rd  o f  
S c ien tific  C ounse lo rs  fo r  peer rev iew . 
The B oa rd  conduded  a lso  that the data 
do not a l lo w  the study to be categorized  
as one dem onstrating a carcinogenic 
response In m ice fed chicken meat 
treated  w ith gamma o r e lec tron  beam  
rad ia tio n  (R e f. B).

A ll m ica fed chicken meat diets (bo th  
n on irrad ia ted  frozen  chicken meat 
con tro l die is and Irrad ia ted  chicken 
meat d ie t i ]  show ed signs o f  extensive 
m in e ra liza tion  and
g iom eru loneph ropathy and decreased 
su rv iva l com pared  to m ice fed chow  
con tro l d iets . A fte r ca re fu l exam ination  
o f tbe stud ies and  com parison  o f data 
betw een tbe m ice fed ch icken m eat 
con tro l d ie ts and  the m ice fed chow  
c on tro l d iets, the agency condudes that 
the e ffec ts w ere due to tbe high p ro te in  
content o f  the ch icken d ie ts ra th e r than 
to the fac t that some diets were 
irrad ia ted .

The agency noted decreased  su rv iva l 
In the fem a le  mice o f the group fed 
g am m a-lrrad ia led  chicken. H ow ever, 
because the decreased  su rv iva l occu rred  
on ly  In one sex group, and the resu lt 
w as o n ly  m a rg ina lly  sign ificant 
(p —0.04), the agency does not consider 
this e ffec t to be treatment re la ted .

W ith  regard  to the dog feed ing study, 
the egency does not consider the body 
weight decrease to be o f tox ico log ies! 
sign ificance because o f  the nature o f  the 
p ro toco l that waa fo llow ed . Th* 
m axim um  quantity o f diet p rov ided  fo r 
each dog w as o rig in a lly  Limited to 500 
g rams per d ay  (app rox im a te ly  300 gram s 
d ry m atte r p e r d ay ). H ow ever, soma 
dogs fed  chicken meat d ie ts (irrad ia ted , 
frozen , o r  th e rm a lly  p rocessed ) 
cons is ten tly  consumed the entire d a ily  
ra tion  and consequently h ad  higher 
b ody weights than dogs fed chow 
con tro l d iets . T h is d iffe rence in body

weights between the d iffe ren t d la t 
groups is attributab le to excessive 
ca lo ric  In take o f the dogs fed chicken 
meaL A ssum ing ihet tha dogs should 
m a in ta in  sn  "Id ea l" w e ig h t the contract 
la b o ra to ry  restricted the food  intake fo r 
“ se le c ted " overweight dogs s i  required 
to in itia te  weight loss until acceptab le 
b ody  weights w ere ob tained . The few 
dogs cons idered  underweight were 
a llow ed  to feed until the ir body weight 
Inc reased  to an acceptab le leveL 
Because tbs d ia l w n  m anipu lated in 
this w ay , tbe agency does not consider 
the changes in body weight to be 
treatm ent re la ted .

34. S e v e ra l comments re ferenced  two 
Ruaoian reports (Refs. 52 and 53) that 
found damage to k id n ry s  and testes in 
rats fed  irrad ia ted  feed. The au th on  
rep o rted  dose-dependent 
h is topa tho log ica l changes in the kidney 
and testes o f rats fed Irrad ia ted  lab* 
chow . T ha  changes w ere da im ed  to be 
s im ila r to those changes seen in human 
autoim m une disease invo lv ing  these 
tissues.

. FDA  has found that in fo rm ation  on 
c ritic a l d e ta ils  o f tbe experim enta l 
design o f  the studies is e ither incomplete 
o r m issing . Tbe rep roductions o f 
pho tcm icrog rcpbs are unusab le , and tbe 
num eric a l d ata  are incom plete across 
dosage g roups. There is no in fo rm atioa 
on ihe su rv iv a l rates o f ra ts  lo  Ihe end of 
the expe rim en t. The tota l num ber o f  rats 
a c tu a lly  exam ined fo r h istopatholog ic 
ob se rv a tio n  is not stated n o r is tbe 
scope o f  such observations. There is a 
genera ] la c k  o f  inddence va lues and 
su rv iv a l In fo rm ation  that are critica l fo r 
In terp reting  tbe findings In the kidneys 
and testes.

The agency notes that ihe au th on  bad 
not pub lish ed  any p revious studies in 
which ra ts  were used i s  experim enta l 
m ode ls and . therefore, these au th o n  
m ay not h ave  been fam ilia r with 
com m on p rogressive nephrosis o f the rat 
k idney , l i i e  qua lita tive descrip tion  o f 
tbe k id n ey  changes reported  Is genera lly  
cons isten t w ith  k idney d isease 
com m on ly  seen in sged la b o r e r - ' -  rat*. 
M any o f  the features o f ch ron ic 
p rog ress ive  nephrosis (R e f. 54) common 
to aged ra ts  are identica l w ith the 
m ic roscop ic  changes described in 
k idneys b y  the Russian authors . W iL  out 
in fo rm a tion  on the com parative 
Inddence  and severity o f  tbe k idney 
les ion s in a l l g roups, die agency cannot 
ve rify  that thesa reported effect* are 
trea tm ent-re la ted , e sp e d a lly  considering 
the In e v itab ility  o f these types o f k jdney  
changes in ra ts as a resu lt o f o ld age.

FDA  rev iew ed  the k idney data in 11 
chron ic stud ies (Refs . 28, 33. 34. 55 
through 82 ) lr. which rats were fed
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v in o u s  d iets consisting o f food or feed 
irra d ia ted  i t  va rious doses under a 
v a rie ty  o f  cond itions to see if it would 
be poss ib le  to confirm  the findings o f the 
R u ss ian  lu t/ io rs . An exam ination o f 
these resu lts revea led  no findings c r 
ev id ence o f  treatment-re lated kidney 
changes as w ere reponed by the 
R u ss ian  authors . One o f the 11 studies 
rev iew ed , which most clbsely resembled 
the Russian  study (Ref. 28). had a lso 
investiga ted  ra ts fed a diet consisting 
w h o lly  o f  chow  irradiated at both a 
low e r (2  kC y . 0.2 M rad) and higher (25 
kG y . 2 5  M rad ) dose. The agency 
rev iew ed  this study and found no 
ev id ence o f  treatm ent-re lated kidney 
changes as reported  in the Russian 
study .

Further, the treatment-re lated kidney 
e ffec ts c laim ed by the Russian authors 
h ave  not been reported in any other 
m am m a lian  studies as an effect caused 
by ingestion o f irrad iated food . A lso , 
d ata a v a i la b le  on irrad iation o f  animal 
feeds where the whole animal diet is 
in a d ia te d  have not shown com parab le 
p a tho log y  (R e f. 27).

Based on the descriptions o f the 
find ings o f  testicu la r e ffec ls. FDA 
be lie ve s  that such findings are p robab ly  
not induced by rad io ly tic producta in the 
irra d ia ted  d ie t  Extreme size and weight 
d iffe ren ces between right and le ft testes 
can a rise  from  trauma (e.g.. fighting) o r 
m ay be present from  birth. It is not c lea r 
w hethe r some o f  the microscopic 
changes that are discussed affected both 
testes o r  w ere a feature o f the sm a lle r 
teates. FDA  a lso  reviewed 11 studies to 
v e r ify  the testicu la r lesions reported by 
R u ss ian  authors , and none o f the studies 
rev iew ed  revea led  treatment-related 
te s ticu la r changes sim ilar to tho ie  
rep o rted  in the Russian reports. One o f 
the 11 studies rev iew ed , which moat 
c lo s e ly  resem b led  the Russian study 
(R e f. 2S). found no evidence o f 
trea tm ent-assoc ia ted  testicular changes 
s im ila r  to those reported ia the Russian 
study .

The agency concludes that, givon the 
pauc ity  o f  data from  thesa two reports 
and the c i.cs idc rab le . more sub stan tia l 
ev idence 'io :n  other studies, the re iuU  
o f  these Russian reports do not ra ise 
va lid  questions concerning the sa fe ty o f 
food  irra d t-t .id  under the conditions o f  
this regu lation .

35. One comment claimed that three 
rep o rts  showed dom inant letha l effects 
o f  irrad ia ted  foods (Refs. 63, 64. and 65).

Ths sge r.-y  has reviewed these 
stud ies, and two o f  these three studies 
h ave  been addressed fRef*. 64 and 65) in 
the response :o  p a ra g n p ;  30 o f this 
p ream b le , the third study (Ref. 63) 
c la im ed  lo  have demonstrated an 
inc rease  in pre im plantation  deaths. In

this study, m ice w e re  fed 50 percent o f 
their standa rd  ch ow  diet in ad ia ted  at a 
dosa o f 50 kG y  (5 M rad ). Thera w«a no 
increase in p oa tim p lan ta tion  losses. 
P astim p lan ta ticn  lo sse s , determ ined by 
.ounting d ead  em b ry os , are be lieved to 
be the moat re lia b le  and  sensitive 
ind icato r o f  d om in an t le tha lity . The 
au th on  found  on ly  p re im p lan ta tion  
losses, w h ich  a re  much less sensitive 
then p oe tim p lan te tio o  losses and merely 
a m easure o f  to ta l im p lan ts dead o r 
a live sub trac ted  from  the totaJ number. 
In add ition  to  the p oss ib ility  that results 
o f  the s tud y c ou ld  be spurious, any 
num ber o f  fa c to rs  o th e r than dom inant 
le tha lity  m ay  cau se  p re im p lan ta tion  
losses, such as a d ec rease  in the cumber 
o f  eggs o v u la te d .

If these e ffe c ts  w e re  r e a l  one would  
expect to sec som e e ffe c t on 
postim plantaC ion looses at a low e r doac 
because p oa tim p lan ta tio n  losses o n  a 
much m ore sen s it iv e  in d ica to r than 
p re im p lan ta tion  lo s ie s .  as mentioned 
above.

A lthough the find ing * reported  may be 
sta tis tic a lly  s ign ific an t, the au thors war* 
uncertain aa to  w h a t to a ttribu te  these 
resu lts. T h ey  c o n d u d e d  that Ihe moot 
p robab le  m echan ism  by  which these 
effects cou ld  be p roduced  w ou ld  be via 
ch rom osom a l aberra tion s^  The studies 
necessary to e s ta b lis h  an s n o d a t io n  
between these  e ffe c ts  and  ch rom osom al 
abe rra tion s w e re  Dot conducted . 
A dd ition a l tre a tm en t Levels b e low  that 
conducted aa m en tion ed  ab ove to detect 
p os tim p lan ta tion  lo s s e s  o r  exam ination  
o f  the 24 to 4 8  h o u r  fe rt iliz e d  eggs cso lu  
have p ro v id ed  b e tte r ev idence o f  
causa lity ; but these stud ies w are not 
conducted. T h u s , a lthough  
p re im p lan ta tion  lo oses  w e re  observed . 
FDA  c o n d u d e s  that the re ia no 
b io log ica l s ig n ific an ce  to this 
ob se rva tion  b ecau se  it w a s  not 
rep roduc ib le . In  th ree com pa rab le  
studies, tw o in  m ice  a nd  one in ra ts 
[R e fs . 66, 67, a n d  M ), w here  100 percent 
o f  tha chow  d ie t w as irra d ia ted  w ith 25 
kG y (2 5  M ra d ) g iv ing  com parab la  
rad io ly tic  p ro du c ts  as those found in 
Ref. 63. no p re im p la n ta t io n  losses were 
dem onstrated .
B. Labeling Issues

Under cu rren t reg u la tion s  (21 CFR 
17922  and 1 7 9 2 4 ), s e v e ra l specified 
foods are p e rm itted  to be irrad ia ted  
p rovided that the Label b e a n  the 
fo llow ing  sta tem en ts : (1 ) 'T re a te d  with 
ionizing (o r  g am m a o r  e lec tron ) 
rad ia tion " on  re ta i l packages, o r  (2) 
’ T rea ted  w ith ion iz in g  (o r  gamma or 
e lectron ) ra d ia t io n — do not ix n d la te  
again" on w h o le s a le  packages and on 
invoices o r b i l ls  o f  lad ing  o f bu lk 
shipments. In the p ro p o sa l. FDA stated

that it w as in te r t r fe d  In receiving 
add ition a l com m ents d iscussing : (1 ) 
W he the r FD A  sh ou ld  req u ire  any type o f 
lab e l statem en t on fo od  that has been 
irrad ia ted : (2 ) i f  so, w h e th e r the. 
ita tem ant shou ld  be req u u vd  or /y  on 
lab e ls  o f  fo od  that h is  b een  Irrad ia ted  
(firs t '  a e ra t io n  fo o d s ) o r  a ls o  on the 
lab e l . .  Anished fo od s  w h ich  m ay 
conta in  irra d ia ted  ing red ien ts (second 
generation  fo o d s ): (3 ) w he th e r any 
required la b e l s ta tem en t shou ld  remain 
the sam e i s  that p ro v id ed  under existing 
regu lations (1-*- “ tre a ted  w ith  ionizing 
(o r gamma o r  e le c tro n ) ra d ia t io n " ) o r 
whether som e o th a r p h ras in g  w ould  be 
more app rop ria te  (e .g .. "p ro ce ssed  w ith 
ion izing en e rg y " ): and  (4 ) w hether 
consum ers w ou ld  be m o re  m is led  by the 
p resence o f  som e type o f  n  ta il lab e l * 
statem ent o r  b y  the ab sence o f  such a 
statement.

Tbe lab e lin g  p ro v is io n s  o f  this fina l 
ru le d iffe r from  tha t in the p roposed  ru le  
and from  the cu rren t lab e lin g  regulations 
as fo llow s : T h is  reg u la tion  requ ires that 
the w h o le sa le  la b e l b e a r e ithe r the 
statem ent T r e a t e d  w ith  rad ia tio n , do 
not frra d ie t*  ag a in ,"  o r  the statem ent 
T re a te d , b y  irra d ia t io n , d o  not in a d ia l*  
again ." and  that the re ta i l la b e l b ea r the 
fo llow ing  logo :

• lo r . l  w ith  aitfcar tine s ta tem en t “ treated 
w i l l  - jd ia t io n ."  o r  lh a  ita tem a o t 
“ treated b y  Ir ra d ia t io n ."  T h roughoo t the 
remaining d iacuaa ioo ia  th s p ream b le 
about the la b e lin g  p ro v is io n * , the 
agency has used ths* te rm * “ trea ted  with 
rad ia tion— do n o t iiT ad la te  ag a in ." and 
"trea ted  w ith  ra d ia t io n .”  to rep resen t 
both a lte rn a tiv e s  tha t the m anu fac tu re r 
may use in its w h o le s a le  o r  re ta il 
labe ling In o rd e r to s im p lify  the 
discussion. In  ad d it ion  to the m andato ry 
language, lha m o ra rfa c tn re r m ay  a* r 
state on  the w h o le s a le  o r  r e ta i l lab e l the 
purpose o f  the trea tm en t p ro ce ss  o r 
expand upon ‘h e  k ind  o f  trea tm ent used. 
That is. the m anu fa c tu re r m ay  include m 
the lab e lin g  an y ph rase , such aa "treated 
witn rad ia tion  to c o n tro l sp o ilag e .*  o r 
"treated  w ith rad ia tio n  to ex tend  shelf
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l i fe ."  o r “ treated w ith rad ia tion  lo  
inh ib it m atu ration " a i long aa the ph rass 
tru th fu lly  deaenbes the p rim ary purposa 
o f  ths treatment. S im ila r ly , tha 
m anu fac tu rer m ay ehooae to ita ta more 
spec ifica lly  the type o f rad ia tion  uaed in 
the treatment, i.e.. “ treated with x- 
rad ia tio n ." o r "trea ted  w ith ionizing 
rad ia tio n ."  o r  “ treated w ith gamma 
rad ia tio n ." i f  m ore specific descrip tion is 
indeed app licab le .

The agency recognizes that, because 
this is a new technology, m anu factu rers 
m ay wr.rd to use add itiona l labe ling 
statem ents as part o f a consumer 
education  e ffo rt. For exam ple. ii> 
add ition  to the required language, the 
firm  may w ish to state that "th is 
treatm ent does not induce 
rad ioac tiv ity ."  The agency w ill pettnil 
auch educational statements if they are 
tru th fu l and not m isleading to 
consum ers.

in  lieu  o f  labelL_g ind iv idua l items o f  
unpackaged irrad iated  foods. FDA is 
a llow in g  the required logo and lab e l to 
be d isp layed  to the purchaser as a point- 
o f-pu rchase counter sign o r card or on 
the labe ling  o f the bu lk  container.

H a lf  the comments sp ec ifica lly  
add ressed  the reta il labe ling issue, and 
o v e r 80 percent o f those comments urged 
that re ta il labe ling be "requ ired  to 
p reven t consum er deception ." The 
rem ain ing  comments opposed any re ta il 
lab e lin g  o f  inad ia ted  food *. Moat 
cooim ents. however, w ere in fa vo r o f  
some so rt o f labe ling fo r  w holesa le 
packages o f  foods s ti ll in processing to 
p reven t re irrad ia tion .

In  add ition , the large number o f  
consum er comments requesting re ta il 
lab e lin g  zt*est to the significance p laced  
on such in form ation by consumers. 
M o reov e r, severa l comments argued 
that irra d ia tio a  o f food  a lte red  the 
o rg ano lep tic  p roperties o f  food , thereby 
reducing its nutritional va lue . These 
change i in the food , the comments 
asserted , m ake the irrad ia tion  o f  the 
fo od  a m aterie l fact that must be 
d isc losed  under section 403 (a ) and 
201(n ) o f  the a c t Because o f  these 
comments. FDA  had decided to require 
that the lab e l an j  labe ling  o f  food  
p roducts bear the appropriate 
statem ents to in form  consum ers that the 
fo od  has been irrad ia ted . The agency 
em phasizes, however, that the labe ling  
requirem ent ia not based  on any concern  
abou t the sa fe ty o f  the uses o f  rad ia tion  
that are a llow ed  under this fin a l ru le . 
Fu rthe r respcn iea  to these comments 
are conta ined  in paragraphs 38 through 
49.

38. One comment stated that FDA did 
not have the authority to require a re ta il 
lab e l statem ent on foods tnat had been 
irrad ia ted  because such labeling was

not a p re requ isite fo r  aafe use under 
section 409 (c )(9 ) and (d ) o f  tha act. This 
comment argued that where aafety la not 
at iaaut. FDA 's au tho rity  to require 
specia l lib e lin g  Is much lass expensive. 
T h is comment a lso  stated that If the 
standa rd  fo r m isb rand ing  under section 
4 0 3 (a )(1 ) o f  the act ia w hether an 
add itiva a ffec ts o rg ano lep tic  p roperties 
o f  fo od  ( I t . ,  taata. c o lo r , amall, or 
tex tu re o f  food a ], the presence o f many 
add itives n jw  c om m on ly  used in foods 
shou ld  be h igh lighted on  current p roduct 
la b e ls  because moat add itives affect 
these qua lities to som e degree. This 
comment a lso  sta ted  that convert io n a l 
food -p rocessing  m ethods a lso  afl ict the 
o rgano lep tic  p rope rties o f  food .

The agency .'j o f  tne op in ion  th it there 
is adequate s ta tu to ry  au tho rity  un ie r 
le c t io n s  4 03 (a ), 201 (n ), and  409 o f tne act 
to require a re ta i l la b e l statement on 
Toads that have been  irrad ia ted  even 
though there la no concern  about the 
s a ft  y o f  such treatm ent at the dosea 
p rov id ed  b y  thia fin a l ru le . Section 
40 9 (c )(3 )(B ) o f  the act p roh ib its the 
ap p ro va l o f  a fo od  add itive  i f a fa ir 
eva lua tion  o f  the data b e fo re  the 
Sec re ta ry  “ show * that the p roposed use 
o f  the add itive w ou ld  p rom ote deception 
o f  tha consum er in v io la tio n  o f  thia Act 
o r  w ou ld  o the rw ise  resu lt In 
adu lte ra tion  o r in m isb rand ing  o f  food  
w ith in  the m eaning o f  thia A cL" In this 
case , the standa rd  fo r  m isbranding 
under sections 403 (a ) and 201(n ) o f  the 
ac t ia w hether the changes brought 
ab ou t b y  the aa fe um  o f  irra d ia tion  are 
m a te r ia l facts in  ligh t o f  tha 
rep resen ta tion s m ade , Inc lud ing tha 
fa i lu re  to re v ea l m a te ria l fac ts , shout 
auch food s . Irra d ia t io n  m ay  not change 
the fo od  v isu a lly  to  that in tha absence 
o f  a statem ent that a fo od  has been 
irra d ia ted , the im p lied  rep resen tation  to 
consum ers is that tha fo od  h a t not been 
p rocessed .

Food ingredients, including food 
additives that have ■ functional effect In 
food, a re  required to be disclosed on 
food labels. Food additives auch aa 
aspartame that are present as 
ingredients in fooda are required to be 
included on the ingredient labeling 
statement on the food's labeL Therefore, 
the consumer is informed of the 
pretence of these ingredients and the 
representstion is not misleading.

The egency agrees that conventional 
food-processing methods also affect the 
organoleptic properties of food in 
material ways but in these cases the 
processing is either obvious to thr 
consumer or conveyed to consumt. j  
through labeling or packaging. Canned 
foods have obviously been canned and 
frozen foods have obviously been 
frozen. Pasteurized milk is not obviously

pasteurized but this fact i i  declared on 
tha labaL

Canning, freezing , and  paiteu rization  
are. o f c o u n e . w a ll-a a ta b llih td  
processes w ith which tha consumer is 
fam ilia r. W ha th a r in fo rm ation  Is 
m ate ria l under section 201(n ) o f  the act 
depends not on  tha abstract worth  o f tha 
In form ation  but on w hathar consumers 
view  such in fo rm ation  as important and 
whathar tha om ission  o f  labe l 
In fo rm ation  m ay m is lead 'a consumer.
The la rg t num ber r '  consumer 
comments requesting re ta il labeling 
attest to tha sign ificance placed on such 
labe ling  by consum er*.

FD A  has h is to ric a lly  required the 
d isc losu re o f  a food  processing agent 
w henever it is m a te ria l to the processing 
o f  foods. F o r exam p le , f lo u r ia required 
to be m odified  b y  tha term "b leached" if 
b leaching agents i n  used in processing 
and m odified  b y  the term  “ b rom ated" if 
potaaaium broms.te la used In the 
processing o f  die flo u r . These 
requirem ents 4 ■* part o f  the standard o f 
identity fo r  va riou s  flo u rs  (see 21 CFR 
137-2C5).

There are m any o ther exam ples where 
p rocessing must be d isc losed . Seve ra l 
standards o f  iden tity  require labe l 
d isc losu re i f the p roduct has been 
enriched o r fo rt ified  (see 21 CFR 137205. 
en riched fa r in a ). S eve ra l s tand rrd a o f 
Identity fo r ju ices requ ire that the labe l 
ind icate when the p roduct is made from  
a p rev iou s ly  concen tra ted  ingredient 
(see 21 CFR 148.145, orange juice from  
concentrate ). O range ju ice must a lso  be 
lab e led  pasteu rized  w hen pasteurization 
La part o f  tha |u lce 'a p rocessing (see 21 
CFR 148 .14a  pasteu rized  orange juice].

Foods m ade in sem blance o f a 
trad ition a l fo od  must d isc lose the 
p rocessing d iffe ren ce . Pota to  u iip s  made 
from  dahyd ra tad  p o ta toes , onion rings 
made from  m inced on ions, and fish 
sticks made from  m inced fish  are a ll 
required to d isc lose  these m ateria l 
d iffe rences In p rocessing .

The egency conc ludes that requiring a 
re ta il l a l e l  s tatem ent that a food has 
b e jn  Irrad ia ted  Is cons isten t with the 
agency's s ta tu to ry  au tho rity  and current 
labeling p ractice .

37. S eve ra l com m ents argued d ia l a 
re ta il lab e l requ irem en t w as 
inapp rop ria te  because irrad ia tion  was 
used in p lace o f chem ical fum igants and 
FDA  does not requ ire  that these 
chem icals be iden tified  on the retail 
labeL  One com ment stated  that "there is 
no more ra t io n a l b as is  fo r  labeling 
irrad ia ted  food s (a t the re ta il leve l) than 
fo r labeling pestic ide res idues present in 
ag ricu ltu ra l com m od ities , indirect 
additives from  packaging , flo u r and 
b read from  fum igated w heat, o t the
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curran t fum igated spices them se lves ." 
A nother comment pointed out that FDA  
haa long held lha position that 
non functiona l secondary add itive* need 
not be declared on the lab e l and that tha 
p o lic y  codified at 21 CFR 101.100 sh ou ld  
ap p ly  to foods that hava bean In a d ia te d .

The issue here ia w hather Lha 
irrad ia tion  o f  food  ia a m ate ria l fact that 
m ud  be d isc losed to the consum er to 
p revent deception. A /s ta te d  ea r lie r , 
irrad ia tion  may change tha 
characteristics o f  a food  in a m anner 
that ia not obvious in tha supe rm arke t. 
Packaging m ate ria ls and Inc iden ta l 
add itives such as p rocessing aids that 
have no technical o r functiona l e ffec t In 
the food  and thus do not o rd in a ri ly  
a ffec t the characteristics o f  the food  
m ay be exempted under A  CFR  101.100 
from  the norm a l labe ling  requ irem ents 
under the a c t  Furtherm ore, Cong ress 
sp ec ifica lly  exempted pesticide 
chem icals under section 403(1 ) o f  the act 
from  a re ta il labe ling  requirem ent when 
the food  haa been rem oved  from  its 
•h ipping container.

A s stated ea rlie r. FDA  b e lieves that 
the irrad ia tion  o f food  is a m a te ria l fac t 
that must be d isc losed . The agency 
recognizes, h ow ever, that the irra d ia t io n  
o f  one ingredient in a m u ltip le -ing red ien t 
food  la a d ifferen t situation , oecause 
such a food  haa obv iou s ly  been 
p rocessed . Consumers w ou ld  not expect 
it to lo ok , rm e li  o r taste the aame aa 
fre sh  o r  unprocessed food , o r have the 
sam e hold ing qua lities. T h e re fo re . F D A  
adv ises that the re ta il lib e lin g  
requirem ent app lies on ly  to fo od  that 
haa been irrad iated  when that food  haa 
been  so ld  aa such (firs t g eneration  fo o d ) , 
not to food  that conta ins an Irra d ia ted  
ingredient (second generation  fo o d ) but 
that has not its e lf been Irrad ia ted .

38. Onu comment stated that a re ta il 
la b e l requirem ent w ou ld  im p ly th i t  
there la a hazard  invo lved  tn r id '  < tion 
p rocessing  and that inch  a statem ent 
w ou ld  m iile ad  tha pub lic abou t tha 
sa fe ty  o f  tha process and h ave a 
negative Impact on  the deve lopm en t o f  
this technology.

A lthough FDA  recognizes tha 
po ten tia l fo r consum er con fusion , 
because there is no sa fe ty p rob lem  w ith 
fo od  irrad ia ted  in accordance w ith  thia 
fin a l ru le , any confusion c reated  by tha 
p resence o f a reta il lab e l requ irem en t 
can  be corrected by p rope r consum er 
education  p rograms, and the p resence o f  
a re ta il lab e l statement shou ld  not d ete r 
the deve lopm ent o f this techno logy . 
C onsum er comments re flec t a g row ing 
aw areness o f tha process o f fo od  
irTediation . M any consum er le tte rs 
acknow ledge that food  Irrad ia tion , as 
prescribed  by the p roposed  regu la tion , 
w ill not cause the food to become

rad ioac tive . The agency haa a lso  
rece ived  comments stating that 
•x p a r la n c a i in o ther countriaa , such aa 
the Netherlands, d em onstrate that 
consum ers do not n a c e is a n ly  re jec t 
irra d ia ted  foods whan they are p rop e r ly  
lab e led .

A  recant Cood H ou iek eep ln g  In a f'u te  
S u rv e y  seems to support thia v iew  (K a f. 
09 ). In  addition , e lsew here in this 
docum ent the agency has made tt c lew  
that m anu factu rers hava tha op tion  o f 
p rov id ing  add itiona l lab e lin g  tc desc ribe 
the specific purpose o f  the treatm ent 
p ro v id ed  that such add it ion a l labe ling  ia 
tru th fid  and s o t m is lead ing .

The agency has a lso  conc luded , 
h ow eve r, 'hat the o rig in a l labe ling  
te rm ino logy  required b y  existing V  CFR 
179.22 and 17924  m ay bo o v e r ly  
techn ica l and that tha type o f  rad ia tion  
be ing  used La not n ece ssa ri ly  meaningfu l 
to consum ers and that the re ta il la b e l 
w ou ld  be just aa in fo rm a tive  i f the 
req u ired  retail statem ent were "trea ted  
w ith  rad ia tion ." The regu la tion  haa been 
m od ified  accord ing ly .

39. O th e r comments suggested that the 
re ta i l la b e l statement be rev ised  to 
atnte: "trea ted  w ith ion iz ing  rad ia tio n  to
p ro lo ng  shelf Ufa l o  (in se rt
d a te )."

A s exp la in ed  above , an y  con fusion  
c rea ted  by the term s " ra d ia t io n "  o r  
" Ir ra d ia t io n "  requ ired  to ap p ea r as p art 
o f  re ta i l labe ling can be co rrec ted  by 
ap p rop ria te  consumer education  
p rog ram s. Recognizing that lab e lin g  
its e lf  ia a va lu ab le  sou rce o f  consum er 
educa tion . FDA  encourages op tio n a l 
statem en ts to be Inc luded  on  the re ta il 
la b e l that expand upon ths k ind  o f  
trea tm en t used o r tha pu rpose  o f  the 
tre a tm e n t Such add it ion a l exp lan a to ry  
language m ay be used w hen eve r tha 
ad d it io n a l Language ia app" (cab le  and 
no t m isleading.

F a r  exam ple . 1 trea ted  w ith  rad ia tion  
to c on tro l insect In fe s ta tio n ." “ treated 
w ith  rad ia tion  to Inh ib it m a tu ra tion ." 
and  "tre a ted  with rad ix  don to Inhibit 
sp o ilin g " are a ll e xam p les o f  accep tab le  
a lte rn a tiv e s  describ ing the purpose o f  
the treatm ent if In fact the add itiona l 
statem ents reflect the pu rpose o f  the 
trea tm ent. T re a te d  w ith  e lec tron  beam  
ra d ia t io n ”  Is sm exam p le o f  an 
accep tab le  expansion on the k ind  o f 
treatm ent. I f  In fact an  e lec tron  source 
w as used . These op tion a l statem ents 
w ou ld  not on ly  have an educa tion a l 
bene fit , but w ou ld  a lso  a v o id  any 
pose ib le  m istaken In fe rence by the 
pub lic  that the requ ired  lab e lin g  Is a 
w a rn ing  statement.

A  m anu fac tu re r w ho w ishes to labe l 
Its p roduct t s  "trea ted  w ith  rad ia tio n  to
ex tend  the shelf life  t o  [ i n e r t
da te )"  w ou ld , o l course, be requ ired  to

possess date substantiating thet the 
rad ia tion  treatm ent w ou ld . In fa c t 
extend sh e lf Ufa until that date.

In add ition , a m anu factu rer who finds 
that tha terms "trea ted  w ith rad ia tion" 
o r  " trea ted  by irra d ia tion " are 
m isin te rp reted by a significant number 
o f  consum ers m ay petition FDA fo r 
ap p ro va l o f  a lte rn a t iv t language, a.g- 
" freshness p reserved  by irrad iation .'' 
H ow ever, the m anu factu rer w ould be 
requ ired  to p rov ide adequate evidence 
dem onstrating that the alternative 
language ia both m ore read ily  accepted 
by the pub lic and not m isleading a i to 
the nature o f  treatm ent as a form o f 
rad ia tion .

40. S eve ra l comments took the 
position  that food  irrad ia tion  is a food- 
p rese rva tion  p rocess and should b e . 
cons idered  a.proceas instead o f a food  
add itive , a t lea s t fo r  labeling purposes. 
T h o ie  supporting this view  stated that 
o th e r food  processes ara not required to 
be revea led  on the la b e l and that food 
irra d ia ' lo n  shou ld  be s im ila rly  exempt 
from  lab e l d ec la ra tion . The comments 
a lso  stated that a re ta il lab e l statement 
ia not justified  on the basis o f risk.

The egency agrees that irradiation 
uses perm itted by thia fina l.ru le  are safe . 
The re ta il lab e l reqix ^tente o f existing 
21 CFR  P art 179 w ere based on 
m isb randing cons idera tions and not on 
food  s a fe t /  o r  health  r is *  
cons id era tion s . / j  has been explained 
b e fo re , section 201(a) o f  'he act 
sp ec ifica lly  Inc ludes a source of 
rad ia tion  aa a fo od  add iti'.e  (21 U .S .C  
321(a )).

N o r la there an y sta tu to ry  provision 
that exem pts p rocesses from  being 
dec la red  on  a food  la b e l (49 FR 5718) 
and the agency must exam ine whether 
the fa ilu ra  ... dec la re  auch processing la 
m is leading 1. consum er*. In this context 
It la not re levan t w hethe r irradiation  ia 
cons idered  a p rocess in determining 
w hether re te ll lab e lin g  U  appropriate.

41. M oat comments w ritten In support 
o f a re ta il lab e l requ irem en t fo r 
irra d ia ted  fooda stated that tha 
irra d ia tion  p rocess has not been 
dem onstra ted  to be sa fe , and that if 
irrad ia tion  treatm ent o f  food  ia 
perm itted , tha food  la b e l should inform 
con' om en  about which foods have been 
in a d ia te d  so that consum ers can make 
In fo rm ed  decisions abou t the k ind i o f 
food s they buy.

A s d iscussed  e lsew here in this 
'ccument. tha agency haa conduded 
that the Irrad ia tion  o f  food s at a 
m axim um  d o ie  o f  1.9 kC y  (ICO krad ) Is 
safe w hen  used to con tro l arthropod 
pest In fes ta tion  o r to Inh ibit the growth 
and m atu ration  o f fresh  foods, In view 
o f thia fact, the arguments in favor o f a
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retail label requirement, based solely on 
lha grounds that tha irradiated food ia 
not safe, must be discounted.

42. Several comments in favor of a 
retoil label requirement argued that 
Irradiation of food altered tha 
organoleptic p. operties of food tod 
reduced ill nutritional value and that 
theae changes are -a lenal facta 
requiring disclosure order sections 
4 0 3 (a ) and 201(n) of the act The 
comments stated that consumers have a 
right to know whether such processing 
has taken place.

A food  is considered m isbranded 
u nd e r section 403(e) o f the act i f its 
la b e lin g  is fa lse o r m isleading in any 
p a rt ic u la r . In determ ining whether 
la b e lin g  is m isleading, the agency must 
ta k e  in to  account the extent to which 
the lab e lin g  fa ils  to rev ea l m ateria l fa cU  
in ligh t o f  rep resentations made about 
the fo od  or consequences that may 
re su lt from  the use o f such food (section 
2 0 1 (n ) o f  the act). T h e re fo re , the agency 
m ust decide whether the changes in the 
o rg an o lep tic  properties o f  irradiated 
fo od s  constiiute a m ateria l fact or 
w h e th e r the in form ation that a food haa 
b een  irrad ia ted  constitutes in form ation 
tha t is m a te ria l : j  a consum er eve - if 
the o rgano lep tic  changes were not 
s ig n ific a n t

T he  agency agrees that irrad iation  
cau ses certa in changes in fooda and that 
e v en  sm a ll changes that pose no safety 
h a z a rd  can affect the f la v o r o r texture o f  
a fo o d  in a way that m ay be 
unaccep tab le  to some er.n jum ers. Even 
those  opposed to a reta il labe ling 
requ irem en t agree that under certain 
cond itio n s  irrad iation  causes substantia l 
changes in the organolep tic p roperties o f  
som e fooda . M oreover, aa discussed in 
the resp on se  to comment 36, inad ia tion  
m ay  not change the food  in any way 
tha t is v is ib le  to the consumer, so a la b e l 
sta tem en t p rovides the on ly  means o f 
le tting  consum ers know  that a food haa 
been  irrad ia ted . Thus, the absence o f  a 
la b e l statem ent on reta il foods tn iy  
in c o rre c t ly  suggest that an irrad iated  
fo od  is e ssen tia lly  unprocessed. 
T h e re fo re , this regulation p rovides that 
the re ta i l la b e l contain a statement that 
the food  has been inad ia ted .

43. The agency has also reviewed 
comments that argue both for and 
against the substitution of the term 
"ionizing energy" for the term "Ionizing 
radiation" in the proposed wholesale 
labeling requirement and in any retail 
labeling requirement that was 
contemplated but not proposed. Most of 
the arguments ' the substitution stated 
that they favored use of the term 
"ionizing energy" to reduce the problem 
of confusing irradiation with 
radioactivity and argued that use of the

term "Ionizing energy" would be leae 
likely to be misunderstood by 
consumers. Other comments argued that 
both tcrma are likely to be 
misunderstood by consumers.

In view of tha fact that tha term 
"energy" could be confused with its 
more ordinary meaning as applied to 
foods, namely. • capacity of the food to 
provide caloric energy, the agency does 
not agree that substitution of the term 
"Ionizing energy" would be less likely to 
be misunderstood by consumers. 
Furthermore, none of the comments 
offered any substantive evidence that 
one terra would more likely be 
understood then another, either at the 
wholesale or retail level.

The agency does recognize that some 
popu iation .g roups may h a rbo r ■ 
p re jud ice against anything treated w ith 
rad ia tio n  but Is o f the opinion that w ith 
the lab e lin g  flex ib ilities p rovided in this 
reg u la t on. manufacturers w ill be ab le  to 
ove rcom e these pre judices as consumers 
becom e more educated about the 
p roce ss and the advantages this 
techno logy has o v e r a lternatives 
ex is ting  in the industry.

44. O ne  comment suggested that the 
agency uae the term  “ p icowave 
trea tm en t" in o rd e r to p a ra lle l the term 
“ m ic row ave  treatm ent"-that Is 
c om m on ly  used fo r  another fo rm  o f  fo od  
p rocessing .

The agency gave ca re fu l consideration  
to the use o f  this term  but it f in a lly  
conc lud ed  that It shou ld  re ject this 
suggestion because the term “ p icow ave 
tre a tm en t" Is not in common use In tha 
In d u s try  o r  in the scientific community 
an d  w ou ld  be neither t r s n  In form ative 
to  tha consum ers than t ie  labe l 
s ta tem en t "trea ted  w ith rad ia tion " nor 
m o re  understood  by those In the food - 
p rocess ing  industry . In  addition , the 
m ic row ave  term inology is associated 
w ith  com p le te  cooking o f the food  which 
in  no w ey  p a ra lle ls  irrad iation  treatment 
o f  fo o d  as perm itted by this fina l ru le .

45 . S e v e ra l comments suggested 
a lte rn a t iv e  language fo r  the w holesa le 
la b e l statem ent based  cn tha 
assum ption  that the agency would 
p e rm it re irrad ia tion  o f a food  p rovided 
tha t the to ta l ab to rb ed  dose did not 
exceed  the perm itted am oun t These 
com m en ts suggested statements such as 
“ Io n iz a t io n  processed w ith a maximum
o f  kGy” or “processed with
e lec trom agnetic  energy (o r  p icowaves) 
o r  e lec tron  beam  energy (as appropriate) 
In the range o f 0 5  M aV  to 10 MeV with
a d ose  o f  (b lan k  to be filled  in by
p ro c e s so r ) ."

Elsewhere In this document tha 
agency haa addressed the Issue of 
reirradiation and has concluded that 
multiple exposure of foods to radiation

I i  Inapp rop ria te . Thara fo re . there la no 
need to d lic u a i these comment*.

46. A few  comments suggested that 
tha w ho lesa le  lab e l statement be 
rep laced by e code itam p  that w ou ld  
re flect the pertinent In form ation about 
tha treatment s im ila r to that now used 
fo r tha p lace and date o f p roduction fo r 
canned foods.

The agency has re jec ted  this app roach  
because the purpose o f requiring a 
w ho lesa le  la b e l is to a le rt other food  
p rocessors that a food  has been' 
irrad iated . T he code stamp curren tly 
uaed in the p roduction  o f canned food s 
la in fo rm ative o n ly  to the ind ividual 
canner. D iffe ren t firm s uae d ifferen t 
codes fo r  the ir ow n spec ia l trick ing  o f 
food  lo ts . F o r  a code stamp to be usefu l 
at aU. there w ou ld  have to be * 
un ive rsa l code used by i l l  
m anu fac tu rer* . Even this approach, 
how ever, ia u n sa tis fac to ry  when 
compared to la b e lk g  because there is a 
g reater chance fo r  e rro r In Interpreting a 
code stamp ‘ ’la n  In reading a statement 
that the food  haa been Irrad iated .

47. A  few  comm ents suggested that 
the agency perm it a lte rn a tive  language 
to be substitu ted fo r any required 
statement to re fle c t m ore accu rate ly tbe 
type o f p rocessing  Invo lved . In p lace o f 
th r phrasing " trea ted  w ith ionizing 
rad ia tio n ." the comments suggested 
statem ents such aa "trea ted  with x- 
ra y s "  o r "tre a ted  w ith  gamma rad ia tion  
from  coba lt-60 " o r " trea ted  with electron 
beam  energy ."

In the F ed e ra l Reg ister o f  January 7, 
1967 (32 FR  140 ), the egency proposed 
that term s such aa "p rocessed  (o r 
treated ) b y  x - ra d la d o n "  tn d  "p rocessed  
(o r  treated ] by gamma rad ia tion " cou ld  
be substituted fo r  "p rocessed  (or 
treated ) by Ion iz ing  rad ia tio n " at tha 
option o f  tha p rocesso r, whenever the 
m ore specific treatm ent was app licab le .

The agency conc ludes that tha option 
to describe the type o f  rad ia tion  shou ld  
s ti ll be m ade e v a ila b la  to food  
p rocessors . Tha agency La o f  tha op in ion 
that It Is In  tha pub lic  In terest fo r lab e ls  
to bear a statem ent that la as descrip tive 
o f  the p rocess aa possib le . Perm itting 
these a item ativo  labe ling  stetement* 
w ill a lso  serve to educate tha general 
pub lic abou t the va rious types o f 
treatment used b y  food  p rocessors .

40. S eve ra l comm ents recomm ended 
that FDA  requ ire  ■ logo to represent 
" rad ia tio n ”  Instead  o f  a w o rded  
statement on  the lab e l o f  re ta il fo o d j 
that have been Irrad ia ted . These 
comments po in ted  to the fact that there 
la a sym bo l used In te rn a tion a lly  to 
convey the fac t that food  has been 
in ad ia ted . A comment from  the U.S. 
Env ironm en ta l P ro tection  Agency (EPA ).
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although not opposed  to the use o f s 
logo to rep resen t use o f  the Irrad ia tion  
p rocess on food  p roduct labeling , 
exp ressed  concern  that lha sym bol that 
h ’ t bean used In te rn a tion a lly  c lo se ly  
resem b les EPA'a o ff ic ia l logo. EPA 
asse rted  that use o f  the sym bol might 
cause consum er con fusion  about 
w hether EPA had endorsed  use o f a 
p roduct that ca rried  suc£ a logo.

The agency b e lia v a i that lha usa o f a 
logo In con junction  w ith a descrip tive 
la b e l o f  the p rocess w ou ld  serve to 
educate the genera l p u jU c  that tha logo 
end  the labe l are synonym ous. Thus, the 
egency is requiring that the lab e l and 
lab e lin g  o f  re ta il packages o f  fo o d j 
irrad ia ted  sha ll b e a r tha fo llow ing  logo

a long  w ith the statem ent "trea ted  w ith 
rad ia tio n ." This logo derives from  the 
sym bo l that has been  used 
in te rn a tion a lly  to convey the fact that 
the food  bns been Irrad ia ted .

F o r irra d ia ted  fooda not In package 
form , the requ ired  log o  and phrase 
“ trea ted  w ith rad ia t io n " sh a ll be 
d isp layed  to the pu rchaser by otheT 
m eans as d iscussed e lsew here in this 
docum ent. In  add ition , the labe l and 
lab e lin g  and in vo ice ! o r  b ills  o f  labe ling  
sh a ll b ea r the statem ent "trea ted  w ith 
irra d ia t io n— do not irrad ia te  again" 
w hen  sh ipped fo r fu rth e r processing, 
lab e lin g , o r packaging.

W ith  industry un ifo rm ly  using this 
logo in con junction  w ith  the wording 
" tre a te d  w ith rad ia t io n " o r “ treated  by 
irra d ia t io n "  and an educationa l e ffo rt to 
In fo rm  consum ers abou t tha meaning o f 
the logo, the agency h as modified thia 
ru le  to require 2 y e a rs  a fte r i t j 
pub lic a tion  on ly  the use o f  the logo 
w ithou t the accom panying term inology. 
T he agency w ill assess the need fo r  tha 
m and a to ry  language to accompany tha 
log o  during this 2 -ye a r period . A ny 
ex ten s ion  o f the w o rd ing  requirement 
w i l l be estab lished  through notice and 
com m ent ru lem aking .

49. S eve ra l comments argued that 
even  i f a re ta il la b e l requirem ent were a 
part o f  rhe regu la tion  that this

requirem ent shou ld  not ip p iy  to fresh 
fru its and vege tab les because such 
labeling w as im practicab le . O ther 
comment! s im p ly  ta k sd  how any re ta il 
lab e l requ irem en t w ou ld  app ly  to fresh 
fruits and v e g e ta b le i so ld  In bu lk  re ta il 
food stores.

T h s agency does not agree that re ta il 
labe ling  o f  fre sh  fru its and vegetab les 
w ou ld  be im p ra c t ic a l The fin a l 
regulation  as m od ified  states that 
packaged fru its  and  vegetab les inc lude 
tha logo and tha statem ent “ trea ted  w ith 
ra d Ia t io n "b n  the labeL For irrad ia ted  
fru its and Vegetab les not In package 
form , the regu la tion  p rovides three 
a lte rnatives fo r  m eeting the labe ling  
requirem ents. A a an a lte rnative , each 
item o f  In a d ia te d  fo* ~d may ba 
ind iv idu a lly  la b e led . The agency haa 
been In fo rm ed  tha t soma com pan ies 
p lan  to la b e l each  piece o f in ad ia te d  
food . The req u ired  in fo rm ation  m ay be 
d isp layed  to the pu rchase r w ith either.
(1) The lab e lin g  o f  the b u lk  con ta in er 
p la in ly  in v iew  o r (2 ) •  counter sign, 
card , o r o ther app rop ria te  device 
bearing the log o  and  the term “ trea ted  
w ith rad ia tio n " In o rd e r to in fo rm  the 
consum er that th is p roduct has been 
treated w ith  rad ia t io n . This app roach  Is 
consisten t w ith  the exem ption p rov id ed  
in 21 CFR  1 0 1 2 2 (e ) fo r  bu lk  fru its and  
vege tab le i that m a y  h ave app lied  waxea 
o r  coatings and  fo r  p rocessed  fooda so ld  
in b u lk  w ithou t packaging.
C  Current G ood  Manufacturing Practice

FDA  has Issuer! g enera l regu la tions 
regard ing cu rren t g ood  m anufactu ring 
p ractices (C G M P ) (21 CFR P a rt 110) as 
w e ll as spec ific  C G M P  regu lations fo r  
soma types o f  fo o d  (21 CFR P a r t i 113, 
1 1 4 .11B, 123, and  129) o r  food  add itives 
(21 CFR 1 7 2 2 ,1 7 4 2 .1 8 2 .1 ,1 8 4 .1 ) .  Such 
regu lations a re  b a sed  on  standard  
practices o f  re sp on s ib le  m anu factu rers 
In  the Industry .

T h s C G M ? reg u la tion  fo r  Irrad ia ted  
fo od  cou ld  not be baaed  so le ly  on 
cu rren t rad ia t io n  p ractices because o f  
the Lack o f  su b s tan tia l experience w ith  
fo od  Irrad ia tion . H ow eve r, there has 
been extensive expe rience w ith o ther 
types o f  ra d ia t io n  p rocessing [e.g., 
h osp ita l supp lies ), and  the Industry haa 
estab lished  s tand a rd s  in some cases. 
FDA  cons idered  b o th  Ihe experience 
and standard  p rac tices In the n on fo od  
rad ia tion  p rocessing  Industry and  C G M P 
In the food  Indu stry  In deve lop ing  Its 
p roposed  regu la tion  fo r  irrad ia ted  food  
and in eva lua ting  comments.

In  genera l, com m ents w ere supportive 
o f  tha p roposed  p ro v is ion s  In 1 17925 , 
inc lud ing the p rop o sed  requirem ent fo r  a 
schedu led  food  irra d ia t io n  proceva, to 
estab lish  a s tanda rd  operating

procedure specific to each food  and 
rad ia tion  fa c ility . M any comments 
supported recordkeep ing requirements 
and tm pha s lzad  the need fo r personnel 
training and FDA  Inspection.

SOl O ne comment cn p roposed  
1 1 7 9 2 5 (c ) was concerned about tha 
training that w ou ld  be required o f  the 
“ qua lified  person w ith expert know ledge 
o f  rad ia tio n  p rocessing" and what 
F td s ra l o r  S tate agency w ou ld  license or 
otherw ise ce rtify  a rad ia tion  processing 
spec ia list w ho is needed to estab lish  
scheduled p rocesses. Another comment 
suggested that FDA  coavene a panel o f 
experts to d eve lop  a p ro toco l fo r the 
estab lishm ent o f scheduled processes 
fo r food  Irra d ia tion  Instead o f tea ring  it 
to industry  experts . The comment a lso 
suggested that the C odex S tandards and 
ths C ode o f  P ractice fo r inad ia ted  food 
be inco rpo ra ted  o r Identified as a 
guideline fo r  the estab lishm ent o f s 
scheduled p rocess (R e f. 70). (These 
documents w ere deve loped  by the 
Codex A llm en ta r iu j Comm ission o f the 
Food and A g ricu ltu re  O rgan iza tion  o f 
tha Un ited  N a tions , and the W o rld  
Health O rg an iza tio n .)

The agency has co  ju risd ic tion  over 
tha IkensLng o r ce rtifica tion  o f  rad ia tion  
p ro ceu in g  spec ia lis ts . (H ow ever, see 
comments regard ing  the training o f 
rad ia tion  sa fe ty  p e rsonne l required by 
the N uc lea r R egu la to ry  Comm ission 
(NRC) In the sec tion  on environm enta l 
Impact e lsew he re  In this d ocum en t) The 
m anu fac tu rer la respon sib le  fo r choosing 
ind iv idua ls w ho a re  qua lified  by 
appropriate sc ien tific  training i n  d 
applied expe rience to ensure tha 
Integrity o f  tha fo od  Irrad ia tion  p rocess 
FDA b e lieves that there la su fficient 
Incentive fo r  fo od  m anufactu rers to 
select q u a lifie d  peop le  tn d  that FDA 
need not In te rvene . The re fo re , each 
m anu fac tu rer la expected  to select 
personnel having  expe rtise  and 
experience in  the rad ie tio n  p ro ceu in g  o f 
food  and kn ow ledge o f  tha requirements 
o f ths p a rt ic u la r fa c ility . The specia list's 
w ork experience must be documented 
and must d em onstra te  training and 
experience in rad ia tio n  processing o f 
food . FDA  b e lie ve s  that a background 
check fo r  such pe rsonne l would be done 
In any case. F D A  has no p lans t t  this 
time to requ ire  the licensing o f such 
Ind ividuals o r  tc convene a panel o f  
experts to d eve lop  a p ro toco l fo r the 
estab lishm ent o f schedu led processes. 
Ths agency agreos that the Codex 
A llm entariu j) S ta n d a rd  and Code of 
Pnc tic a  ts a u se fu l guide but sees no 
need to requ ire  com p liance with that 
code by regu la tion .

51. One com m ent on proposed 
I  17925 (d ) asked  I f fo od  processors who
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use irrad ia ted  Ingred ien ts in their retail 
p roducts a r t  sub ject to th* 
recordkeep ing  requ irem ent* ot thi* 
regu la tion .

The p roposed  ru le  tn d  this regulation 
lim it the m a in tenance o f  records lo the 
food  irra d ia tion  p rocessor. There fo re , a 
food  m anu fac tu re r who uses irrad iated  
Ing red ien ts in food s designed fo r retail 
trade is not requ ired  to m ain tain  records 
re la ted  to irrad ia tion  treatm ent.

52. O ne comment on p roposed
i  1 7 9 2 5 (d ) requested c la r ifie s  dan about 
the length o f  time that records must be 
m a in ta ined . The comment stated that 
som e d ry  food s , such as spices, may 
have a ve ry  long sh e lf li fe  that cannot 
a lw a y s  be pred ic ted b y  the processor. 
A n o th e r comment suggested thst 
reco rd s be m a in ta ined  o n ly  3 years .

The p roposed  ru le  w ou ld  have 
requ ired  the records to be kept fo r a 
p eriod  thst exceeds the sh e lf life  o f the 
irra d ia ted  food  b y  1 y ea r. FDA  tgreea 
that this requ irem ent Is not c lea r and Is 
am ending this regu la tion  to require thst 
the ind icated  re c o rd i be retained fo r ■ 
period  o f  time that exceeds the sh e lf life  
o f  the irrad ia ted  food  b y  1 yea r, o r fo r  3 
ye a rs , w h icheve r period  Is shorter.

53. O ne comment stated thst tha 
a llow ed  uses o f irra d ia tion  shou ld be 
spec ified  in su ffic ien t d e ta il so that 
F ed e ra l and S ta te o .'iicia ls may 
accu ra te ly  determ ine w hether a 
p roce sso r i* com p ly ing  w ith the 
regu la tion s . The comment suggested that 
FDA  cons id e r specify ing sampling 
p rocedu res to m on ito r whether a 
p ro ce sso r ia com p ly ing  w ith th* 
regu la tion s .

A s exp la in ed  in thia document, 
irra d ia tion  o f  fo od  i t  the perm itted safe 
le v e ls  does not p roduce amounts o f 
unique rad io ly t ic  p roducta su ffic ien t to 
be detected using conven tiona l food  
sam pling  and an a ly s is  techniques. 
N one the le ss , the agency agrees with the 
com m ent that spec ific ity o f  p rocedures 
is essen tia l to ensure that rad ia tion  
p rocessing  has been  p ro p e r ly  carried  
out. T ha t is w hy this fin a l tu la  Hat* the 
perm itted  uses o f  Irrad ia tion  and 
requ ires that •  p rocesso r have a 
schedu led p rocess fo r e tc h  food  
estab lished  by a q ua lified  person  w ith 
expe rt know ledge o f  rad ia tion  
p rocessing . The schedu led process muat 
spec ify  i  dose range that w ill ensure 
that the abso rbed  dose w ill achieve ite 
in tended techn ica l e ffec t on lha food 
being irrad ia ted . The fin a l ru le  a leo 
requ ires thet records be kept that 
inc lude, among o th e r things, evidence o f 
com p liance w ith the schedu led process, 
source c a lib ra tio n , and dosim etry . 
M o reove r, these records ere to be made 
a v a ila b le  fo r  inspection by authorized 
em p loyees o f  FDA . The agency be lieve*

that this I i  lu ffic ie n t in fo rm a tion  to 
determ ine w hether p rocesso rs  a r t  
complying w ith th* regu la tion .

34. One comment sta ted  that no 
mention la mada In th* regu la tion  
regarding the ro le  o f  S ta te  o ff ic ia l* . The 
comment exp ressed  concern  abou t 
possib le questions regard ing  S tate 
activities In the a rea . T he  comment said  
that S tate o ffic ia ls  m ight be ca lle d  upon 
to assist FDA in en fo rc ing  th* fin a l 
regu lation  and w ond e red  w hether th* 
fina l regu lation  ought to spec ify  w hether 
State activ ities in vo lv in g  food  
Irrad ia tion  p rocessing w ou ld  be 
preempted under tha regu la tion .

The act conta ins a o  spec ific  p rov is ion  
preempting the fie ld  o f  fo od  Irrad ia tion . 
Th* test o f  w hether a S ta te ac tiv ity  is 
preempted by F ed e ra l la w  and 
regu lations 1* w hethe r the S la te  ac tiv ity 
con flicts w ith and stands i s  an obstac le  
to the F ed e ra l p rog ram . T he comment 
appeared to be conce rn ed  about 
w hether S ta te inspec tion* o r o th er 
action* in support o f  th is fin a l regu la tion  
w ou ld  be p reem pted  b y  this regu la tion . 
FDA  notes that S la te  o f f ic ia ls  rou tin e ly  
s ie is t FDA  in Inspecting ce rta in  
fac ilities that ere w ith in  the ir S la te  In 
o rder to conse rve  sca rce agency 
resources. The egency has, fo r  m any 
years , w o rked  c lo s e ly  w ith  the S ta tes 
through coope ra tive  w o rk -sh a rin g  
agreements a ffec ting  com p liance  w ith 
the act end its im p lem enting  regu la tion s . 
These coope ra tive  e ffo rts  w ou ld  fu rthe r 
ths g oa l o f this regu la tion  and w ou ld  not 
be p rec luded under a n y  p reem ption  
doctrine.

55. S om e comment* s ta ted  that a 
regu lation  requ iring  access o n ly  to 
records ia not adequate to ensu re 
comp liance, and  that F D A  sh ou ld  a lso  
p ropoee strict m on ito ring  o r  som e 
degree o f  o ff ic ia l in spec tion .

The agency has au th o rity  to conduct 
p lant Inspections fo r  a l l  food -p rocess ing  
p lants. FDA d id  not In tend  to Im p ly  that 
com p liance w ou ld  be dete rm ined  s o le ly  
by Inspection o f  re co rd * . F D A  o f f ld d s  
w ill Inspect food  Irra d ia t io n  p la n t j and 
w ill copy tn d  rev iew  requ ired  reco rd *  to 
assure that the p ro ce sso r la com p ly ing  
with these regu la tions . T he egency 
w ould  like to d a r i fy  that It cons id e r* 
Inspection o f  records to In d u d e  copying 
o f the record* fo r  fu rth e r rev iew , and Is. 
therefore , adding the w o rd s "a n d  copy”  
a fter " Inspection ”  In new  1 1 7 9 2 5 (e )  fo r  
the same reasons sta ted  In ths p rop o sa l 
fo r records Inspection requ irem en t* (49 
FR at 5719] based  on  sec tion* 4 0 9 ,7 0 3 , 
snd 704 o f  the a c t  Thus, i f  a fo od  
m anu factu rer chooses to engage In 
rad ia tion  p rocessing o f  food . FDA w ill 
consider that p ro ce sso r to have  w a ived  
any ob jections to the agency's 
requirem ent o f  inspecting snd  copying

pertinent record* with respect lo 
irradiated foods.

56. One comment l is te d  that t i l l i n g  o f 
food Irrad ia tion  dosage ia lim ited by ths 
accuracy o f ths testing dosim etry . The 
comment stated that the regu lation  must 
provide method* fo r determ in ing the 
ib so rbed  dose which can be d irec tly  
related to standards o f  rad ia tion  
maintained b y the N a tion a l Burcan o f  
Standard*.

Th* agency (g re e t that the accu racy 
o f the testing dosim etry Is im p o r ta n t ’ 
Assuring accurate dosim etry is a part o f  
developing a scheduled process. 
Nevertheless, optimum p rocedures fo r  
dosimetry m ay change, and FDA  doe* 
not Intend to lim it dosim etry to any one 
specific system  i t  this time. FDA  w ou ld  
consider irrad iation  o f  fo od  w ithout 
adequate dosim etry to be a v io la tion  o f 
the current good m anufacturing p ractice 
regulations.

57. A  few  comments requested that 
the regulation permit m u ltip le 
irradiations o f food  p rov ided  that the 
maximum dose lim itation p rescribed  by 
regulation ia not exceeded. The 
comments argued that there ara 
conditions where a second rad ia tio n  
treatment w ou ld  produce e use fu l e ffec t 
without exceeding the m aximum  dose . 
One comment stated that ths C odex 
A lim enU riu s standard fo r  irrad ia ted  
foods does perm it re irra d la tion  o f  food s 
under lim ited circumstances.

The ig ency  disagree* that tha 
regulation should perm it lha m u ltip le 
irradiation o f  foods fo r  the fo llow ing, 
ra t io n s :

(1) An irrad iated  food  that Is p rop e r ly  
packaged and stored shou ld  not requ ire  
further irrad ia tion  to be m arketab le . 
Irrad ia tion  processing o f  fo od  is not to 
be used a* a substitute fo r  good fo od  
sanitation practices. '

(2) W he re a food  la Irrad ia ted  m ore 
than once, the cumulative rad ia tion  dose 
cannot exceed the maximum a llow ab le  
doss p rescribed In ths regu lation . Tha 
determ ination o f whether those fcoda 
that era Irrad iated  m ore thsn once are in 
compliance w ith tha regu lation  w ou ld  be 
d ifficu lt and Impractical, i f  not 
impossib le. Inspection o f  Irrad ia tion  
records a lone to determ ina com pliance 
would be Inadequate. R e c o rd j • 
maintained by d ifferent Irrad ia tion  
facilities w ith respect to the re irrad ia ted  
food w ou ld  not be ava ilab le  fo r  
Inspection sim u ltaneously . M oreove r, I f  
a food w ire  Irrad iated  In a foreign 
country and subsequently Irrad ia ted  In 
the United States, the absence o f 
records from  the foreign rad ia tion  
facility w ou ld  make a determ ination  o f 
compliance with ths regu lation  
Impossib le.
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(3 ) FDA  Is ew er* o f  the C odex 
AJimentarius lte n d a rd  concerning 
ra in a d l ’ttlon o f food* (R e f. 70). The 
C odex ASimentariu* s tandard  does not 
perm it re in sd Jstion  o f fooda . axcapt fo r 
foods w ith low  m oisture content 
(ce rea ls , pulses, dehyd ra ted  foods, and 
o ther such com m odities), irrad ia ted  fo r 
the purpose o f  con tro lling  Insect 
re in festa tion . This sam e standard , 
how ever, a ta te i that a fbod  is not 
considered  to have been re irrad iated  
when: (1 ) The food  p repa red  from  
m ate ria ls , which h iv e  been Irrad ia ted  at 
low  d o te  leve ls . Is Irra d ia ted  fo r  another 
technolog ical purpose; (ii) the fo o d  
contain ing less than 5 percent o f  an 
irrad ia ted  ing red ien t is irrad ia ted : or 
(iii) the fu ll doae o f ion izing rad ia tion  
requ ired  to achieve the desired  effect la 
app lied  to the food  in m ore than one 
insta llm ent i s  part o f  p rocesing  fo r  2 

specific technolog ical purpose . In 
accordance w ith 21 CFR  130.6, FDA  w ill 
rev iew  a ll food  standards adop ted  by 
the C odex AlLmentarius Comm ission. 
The agency is not re q u ire d  how ever, to 
accept these standards.

A lthough the agency m ay. on its own 
in itiative , p ropose adop tion  o f  a Codex 
standard  under section 401 o f the act (21 
U.S.G . 341). any in terested person  may 
petition the agency to adop t a U  * le x  
standard  (21 CFR 130.6). Because the 
agency haa not p roposed  adop tion  o f the 
Codex standard regarding re irrad ia tion  
o f foods as part o f this ru lem aking , this 
issue requires no fu rther d iscussion  at 
this time.

(4 ) The agency acknow ledges that 
there cou ld  be certa in  c ircum stances 
where a usefu l e ffect cou ld  be produced 
by re irrad iating  a food  w ithout 
exceeding tha maximum dose lim ita tion  
prescribed by the regu lation . H ow ever, 
a t  discussed e a r lie r in this response, tha 
agency be lieves thet e ffo rts  to m on ito r 
com p liance w ith this regu la tion  through 
recordkeep ing and records inspection 
w ou ld  be d ifficu lt and im p ra c t ic a l and 
m ay even be Impossib le in ce rta in  
instances. A  fu rther com p lica tion  that 
w ou ld  arise  shou ld re Irra d ia tion  o f 
foods be perm itted In vo lve s  tha 
d ifficu lty  o f  complying w ith  the labe ling  
requirements prescribed by the 
regu lation . Com plex labe ling  at the 
w ho lesa le  leve l w ou ld  be needed to 
ensure that the maximum  cum u lative 
dose abso rbed  by the food  does not 
exceed the maximum  dose lim ita tion  
p rescribed by the regu lation . W ho le sa le  
labeling w ou ld  a lso have to convey to 
what extent ■ p rev ious ly  Irra d ia ted  food  
was treated . Furtherm ore, such 
cum u lative doses w ou ld  have to be ths 
m in im al rad ia tion  dose re a son ab ly  
required to accomplish the in tended

technical effects. Th is m in im a l rad ia tion  
doss would bs ve ry  d iff ic u lt  to 
d sts rm in s if it Is adm in is te red  In 
multip le dosas. These com p le x  Issues 
w ou ld  require ca re fu l cons id e ra tion  by 
ths agsncy during a sep a ra ta  eva lua tion . 
F o r a ll o f  t h a n  reason s, ths agency has 
conc luded that ^ Ir ra d ia t io n  o f  food 
shou ld  not be perm itted  u nd e r this 
regulation :

38. Soma comments questioned  the 
need fo r a 5 m illion  e le c tro n  v o lt  lim it 
fo r  x -ra y  sources and s ta ted  that this 
energy lim it shou ld  be In c re ased  to 10 
m illion  e lec tron  vo lts .

The 5 m illion  e lec tron  v o lt  lim ita tion  
fo r  x -ra y  sources w as b ased  on  data In 
an e a r lie r petition and Is cons isten t w ith 
recom m endations o f the C od e x  
A lim en ta rius C om m ission . FD A  has no 
data  demonstrating the sa fe ty  o f  sources 
opera ting  at h igher energy le v e ls ; 
accord ing ly , this regu la tion  app roves ths 
use o f  x -ra y  sources o f  n o  m o re  than 5 
m illion  e lec tron  vo lts , T h *  egency w ill 
con s id e r changing the lim ita tio n  i f  data 
supporting the :a fa  use o f  x -ra y s  
p roduced by m achines using energy 
sou rces g rea te r than 5 m illio n  e lec tron  
vo lts  are subm ited In a fo o d  add itive  - 
petition .
D. O ther Technica l E ffec ts

59. S eve ra l comments w e re  opposed  
to fo o d  Irrad ia tion  because it can  
th eo re tica lly  a ffec t the m e ta b o lic  
p rocesses o f  fresh  food s , an d  the reby 
conce ivab ly  m ake them le s s  res is tan t to 
spoilage by v a riou s  funga l d isease s .

Tha agency recognizes th a t Irra d ia tion  
a ffec ts tlte m etabo lic  p rocesses  o f  fresh  
food s and  m ay so ms tim es m ake  them 
l e u  rea ls ,an t to spoilage. Ir ra d ia t io n , 
lik e  o th e r p rocesses, w ill n o t  so lv e  a ll 
fo od -p re se rva tion  p rob lem s and  w ill 
som etim es be Im p ra c t ic a l F o od  
p roce sso rs w ou ld  p ro b ab ly  n o t irra d ia te  
fo od  I f  lm d la t i o a  causes the fo o d  to 
spo il m o re  q u ick ly  o r to b ecom e l e u  
m arke tab le . In  such case*. Irra d ia tin g  
food  w ou ld  be con tra ry  to the 
p roce sso r ’ s se lf- in te re s t B e c a u u  th* 
p rac tica lity  o f  using food  irra d ia t io n  
m akes this p ro c e u  som ew hat se lf- 
lim iting. the agency conc lu d e ! thet It 
need not restric t the Irra d ia t io n  o f  fresh 
foods m ere ly  because som e fo od s  m ay 
be unsuited to such p rocessing .

6 a  M any  comments requested  that 
FDA  taka a m ore genera l ap p ro ach  to 
perm it irra d ia tion  up to a d ose  o f  1 kG y 
on any food  fo r  any purpose cons isten t 
w ith curren t good m anu factu ring  
p ractice . One comment s ta ted  that the 
ru le shou ld  be extended b eyond  f ru lt i  
end vegetab les to m ushroom s and pork . 
S eve ra l comments asked tha t the safe 
dose be ra ised  to 1.5 kG y (1 5 0  k ra d ). Ths 
comments stated that 0.75 kG y  (75 le n d )

Is necessary  fo r m aximum  sh e lf Ufa 
extension o f  p apaya , snd ths 1.5 kG y 
sa fa  d o s t w ou ld  a llow  fo r soma latitude 
In designing a com m ercia l food  
Irra d ia to r . Ona comment s ta tsd  that ths 
term  "Insect con tro l"  m ay b* too 
rastric tiv s snd  suggested "pest con troL " 
S eve ra l comments stated that t  
m aximum  d o s t o f  1 kC y  Is s ffe c t iv t fo r  
trich ina* con tro l and  fo r m ic rob ia l 
c on tro l In soma food s .

The agency intended the term “ fresh 
fru its  snd vege tab les" to In d u d s  
m ushroom s, which are fruiting bodies o f  
fu n g i Tha igency now  beUaves that the 
te rm  " fre sh  fo od s " m ay m ore adequately 
desc ribe foods such as fru its, 
v ege tab le i, and m ushroom s that ara 
capab le  o f  add ition a l g row th and 
m atu ration  but that m ay be treated w ith 
Ion iz ing  rad ia tion  to Inh ibit those 
p rocesses . FDA  Is rev ising the regu lation  
acco rd ing ly . I r  add ition , the agency 
agrees that the term  “ insect con tro l" 
m ay  be too restric tive . T here fo re , the 
agency Is substituting the term 
“ a rth ropod  pests" to inc lude Insects, 
sp iders, and m ites, but to exc lude pests 
such as b acte ria , m o ld s , mice, and rats.

A lthough the agency be lieves that the 
sa fe ty  o f  food  Irra d ia tion  b e low  l  kGy 
(100  k rad ) has been estab lished . the 
agency p roposed  to lim it the use o f food 
irra d ia tion  accord ing to Intended 
techn ica l e ffec t ra th e r than sim p ly by 
d o te . This was done both to avoid  
Ind iscrim ina te use o f  Irrad ia tion  and to 
a id  en forcem ent o f  dose lim its because 
there w ou ld  be no re a son  to exceed the 
perm itted dose fo r  tha a llow ed  technical 
e ffec ts . F o r exam ple , overtrea tm ent o f 
fru its  and vegetab les r a y  adve rse ly  
a ffec t their m a rke tab ility . Thus, 
exceeding tha perm itted  dose would  
re su lt  In  a substandard  p ro d u c t in 
e f fe c t  comp liance occu rs due to a self- 
lim iting facto r.

In  the specific case o f  p apaya , tha 
agency be lieves that an  adequate 
com m erc ia l rad ia tion  f i d l i t y  can be 
designed fo r  p apaya w ith  the current 
lim ita tion . A lte rn a t iv e ly , the agency w ill 
rev iew  t  petition  to Increase the 
maximum  perm itted d ose  fo r  fresh 
foods.

T he  agency is aw are  that the 
perm itted do te  m ay a lso  be som ewhat 
e ffec tive fo r o ther uses, such as 
decreasing the m icrob ia l burden In 
m e a t fish, and pou ltry . FD A  did not 
p ropose  these uses, h ow eve r, because 
Irrad ia ting  at such low  doses w ou ld  not 
be su ffic ien tly  effec tive fo r  m icrob ia l 
con tro l to be se lf-lim iting . The agency 
stated in the p roposed  ru le  that it would 
cons ider other uses b e low  l  kG y (100 
k r td )  LI a petition supported  by evidence 
that a specific technical e ffec t can be
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accom p lished  b e low  1 kC y  (100 b i d )  
and  i f an app ropriate food  additiva 
regu la tion  can b« p rom ulgated and can 
be en fo rced . The agency haa recaivcd 
petition* fo r the uae o f irrad iation  lo  
c o n tro l trichinae in pork at doaea b e low  
1 kG y  100 k rad ). Aa diacuaaed ea r lie r in 
thia p ream b le . lha agency iaaued a fin a l 
ru le  on  )u ly  22. l V i .  in reaponae to oca  
pe tition  to con tro l T rich ine lla  sp ira lis  in 
p o rk  (50 FR 29658). In  thia document, the 
agency ia deleting i  179.22 and ia 
incorpora ting  that au thoriza tion  fo r  tha 
irra d ia t io n  o f pork  in new J 179.26(b).

61 . One comment atated that FDA'a 
p ropoaed  ru le w ou ld  heve re la tive ly  
lit t le  impact on to lv in g  the ove ra ll 
p rob lem  o f  food  spoilage and contended 
that F D A  ia apparen tly  seeking to avo id , 
d e la y , o r o lherw iae ahelve indefin ite ly 
the ap p ro va l o f irrad ia tion  at higher 
dosu leve la . The comment atated there ia 
no rea son  fo r FDA'a re luctance to 
p roceed  on it* own in itia tive to app rove 
fo o d  irrad ia tion  at dosea abova 1 kC y , 
inc lud ing  rad ia tion  sten liza tion  o f 
ch icken . O the r com m enti atated that 
FDA  ahon ld  perm it dose* up to 10 kG y 
baaed  on the C odex A lim enu riu *  
s tanda rd .

FDA 'a trad itiona l approach to isauing 
a fo od  add itive regu lation has been to 
re sp ond  to a p rope rly  documented 
petition . FDA  initiated thia ru lemaking 
to perm it food  irrad ia tion  because it 
b e lie ved  that an agency-in itiated 
ru lem ak ing  w ou ld  be more efficient fo r  
those uses where the agency needs no 
fu rth e r sa fe ty  data.

T w o  considera tion* prevent th* 
agency , a t thia time, from  proposing a 
g en e ra l regulation a llow ing  higher 
d oses . F ir s t  at h igher dosea. Irrad ia tion  
can  s ign ifican tly  re ta rd  m icrobia l 
spo ilage  w ithout k illing  a ll spores o f  C  
botulinum . Under som e condition*. C  
botuiium  can grow  and produce a tox in  
that constitutes a health h a z a rd  Baaed 
on  cu iren t in fo rm ation , the agency ia 
unab le  to prescribe safe condition* o f  
irra d ia tion  at higher d o tes fo r  foods that 
w ou ld  ensure C  botulinum  organism* 
w ou ld  not deve lop .

S e c o n d  at the dosea perm itted In this 
regu la tion , the tota l amount o f  rad io ly tic  
p roducts consumed is too im a ll to be o f  
concern , either because o f  low  doaea o r 
because fooda to  treated are a m inor 
p art o f  the d ie t  Further, safety 
in fo rm ation  from  anim al feeding atudiea 
ia unnecessa ry under these 
c ircum stances. The p roposa l atated that 
FD A  ia review ing a number o f  atudiea to 
determ ine whether fooda that ire  
irrad ia ted  at doaea abova 1 kG y (100 
k ra d ) can be considered safe without 
add ition a l tox ico log ica l atudiea. Aa 
stated  elaewbere in this docum ent the 
agency haa rev iew ed these studies and

found that Qvc ware acceptab le by 
current standards. Thia data b a s t  la 
inadequate to aupport a b road  decision  
that a ll fooda m ay b* irrad ia ted  sa fe ly  at 
higher doses up to 10 kC y  (1 M rad ).

There fo r* . FDA  does not Intend to 
in itia l*  fu rthe r ru lem aking on  food  
irrad iation  based  on tha in fo rm ation  
befo re  it at this dm*. Tha agency w ill, o f 
course, continue to eva lua te and 
respond on  a csse-by-case baaia to a ll 
food  add itiva petitions invo lv ing  
irrad iation .

62. Seve ra l comment* diacuaaed using 
irrad ia tion  to con tro l m icrob ia l 
contam ination o f  an im al feeds. O ne 
comment atated that lha agency shou ld  
consider the use o f  irrad ia tion  to treat 
a ll an im al feeds up to a m aximum  dose 
le v e l o f 25 kC y  [2-5 M rad }.

T hs agency agrees that irrad ia tion  o f  
an im al feeds to con tro l m ic rob ia l 
contam ination cou ld  be add ressed , but 
n ot necessarily as part o f  thia 
ru lem aking. R a ia ton  Purina Co. filed  a 
fo od  additiva petition  (FA P  2198) 
(Decem ber 1 6 .19 64 : 49 FR  49181} 
proposing that the regu lations be 
amended to p rov id e  fo r m ic rob ia l 
d isin fection  o f  la b o ra to ry  diets fo r  ra ts , 
mice, and ham ste rs by rad ia tion  
treatment. The agency responded  to 
this petition in  the Federa l Reg ister o f  
February 19, 1986 (51 FR  5 9 9 2 ). A ny 
interested person  ab le to docum ent the 
safe use o f a sou rce o f rad ia tion  to treat 
an im a l feeds may subm it an  an im al 
food  additive petition  fo r that use 
u nder the p rov is ion s o f 21 CFR  Part 
571.

63. Ons comment stated that tha 
agency ahonld perm it the use o f  
rad ia tion  to ste rilize  m ea ls to p ro v ld a  a 
more nutritious and p a la tab le  d iet fo r  
persona w ho requ ire  ste rile  m eala.

Tha agency Is considering  a sepa ra te  
ru lem aking to perm it the Investiga tiona l 
use a i  unapproved food  add itive* under 
section 4G0(i) o f  tha act (21 V SX L  348(01. 
Tha t ls tua la n o t re lev an t to tha use* o f  
fo od  Irrad ia tion  perm itted under this 
regulation .

64. S eve ra l comments atated that 
there were other a lte rn a tiv es to 
Irrad iation  fo r  Insect con tro l o r  fo r 
grow th and m atu ra tion  Inh ib ition  o f 
fresh  fruit* and vegetab les and that, 
therefore, there w as no need to perm it 
fo od  Irrad ia tion .

Tha agency ag ree i that there are o ther 
methods both fo r  insect con tro l and to 
Inh ib it tha grow th and m atu ra tion  o f 
fresh  fruits and  vegetab les. H ow ever, 
the existence o f  auch Eoethode la not a 
rea son  to p roh ib it eq u a lly  safe 
a lte rnatives , n o r doe* the act au tho rize 
FDA  to a rb itra ri ly  lim it the aafe 
a lte rn ative* that are to be a llow ed . T hs 
agency b e llsv es  that the m arketp lace 
shou ld  determ ine which a lte rn a tiv e

treatm ent m ethod la used whan sa la ry is 
not an issue.
£  Packaging

65. O n* commant lis te d  that FDA  
shou ld cons ider ths possib le migration 
o l tox ic substances from packaging 
m ate ria l* to fo od  during Irrad iation . 
S eve ra l comments noted that th* 
p roposed  ru le doee not discus* 
packaging m a te ria ls  tn d  that this 
om ission m ay c raat* confusion w ith 
respect lo  1 179.45. in  addition, co* 
comment asked spec ifica lly  w hether the 
Irrad ia tion  o f  b u lk  packaging materie l* 
such u  fib e r d rum s tn d  burlap  begs is 
perm itted even though they are not 
listed In 1 179.43. Ths comment 
questioned the need  fo r  } 179.45 end 
suggested. ea an a lternative , granting 
app rova l fo r irrad ia tion  o f  a ll 
substances that are cu rren tly g enera lly  
recognized aa sa fe  as packaging 
materia l* .

FDA  points on t that a fl packaging 
m ateria l* c r components o f packaging 
materia ] that m ay  reasonab ly  be 
expected to m ig rate to food must com ply 
with app rop ria te  regulation* authorizing 
their use. Components o f  packaging 
m a te r ia li thet h eve  been irrad ia ted  m ay 
migrate to food  to  a d iffe ren t degree 
than com ponents o f  an un irrad ia ted  
m a te r ia l

There ere tw o aspects to thia p rob lem :
(1 ) A  packaging m ate ria l that is 
irrad ia ted  b e fo re  food  contact may 
degrade o r  undergo crosalinking o r some 
other change so that it Is sign ificantly 
d iffe ren t from  the aon lrrcd ia ted  m ateria l 
and (2 ) packaging materia l Irrad iated 
while in direct fo o d  contact may 
produce Ira* m od ocu la r weight 
materia ls that m ight migrate intn ihe 
food .

hr the first c a s e  the irrad iated 
m a la ria l m ay be tested to sea whether it 
is su itab le fo r use In contact w ith food 
and com plies w ith  appropriate 
regu la tion !. If the irrad iated m ateria l is 
s till su itab le fa r  use and complies with 
the app licab le regu lation*, no additional 
regu lations are required . I f  th* irrad iated  
m ateria l no longer ccrm Lies with 
app licab le regu lations, Interested 
persona may subm it a fo od  additiva 
petition to am end the regu lations 
accord ing ly.

In tha second case, v o la tile  m ate ria ls 
migrating Into p repackaged food* during 
irrad ia tion  w ou ld  not have been 
considered In eva lua ting  whether the 
packaging m ate ria ] waa safe fo r its 
Intended use, un leza the packaging 
m aterie l had  been (p a c ific a lly  
au thorized under 1 179.45. Section 179.45 
lists packaging m ate ria ls  that may be 
form ed Into conta iners f o r  holding o r 
packaging food  In tended to be Irrad iated
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and which may b* subjected to 
inc iden ta l Irrad iation  during tha 
rad ia tio n  treatment o l p repackaged 
fooda . This regulation waa issued in 
resp on s* to petitions fo r packaging 
m ate ria ls  used w iih food  during 
irrad ia tion  in antic ipation o f  expanded 
uses o f  food  Ltradiedon. in tha 1960's. 
T h e re fo re , the agency d isagrees with th* 
ccirunent that )  179.45 is unnecessary .

sec tion  179.45. how ever, does not List 
packaging m ate ria ls that a re  g en e ra lly  
recognized as safe (e.g.. g lass , w ood , 
n a tu ra l fib ers ) but which m ay axh ib it 
d iffe ren t characteristics o f  m ig ra tion  to 
fo od  during irrad iation . F D A  know s o f  
no in form ation  on such m a te ria ls  during 
irrad ia tion  b y which they cou ld  be 
g enera lly  recognized as sa fe . T he re fo re . 
FDA  does not consider auch m ate ria l*  to 
be g enera lly  recognized aa sa fe  when 
used in packaging that ia irrad ia ted  In 
contact with food . The agency Inv ites 
petitions to amend } 179.45 to inc lude 
gene ra lly  recognized as sa fe packaging 
m ate ria ls and other packaging m ate ria ls  
not curren tly in 1 179.45.

The agency agrees that the fa ilu re  to 
add iess packaging in the p ro p o sa l m ay 
cause confusion . Because o f the p ossib le  
confusion . FDA  is adding a new 
paragraph in }  179.26 c la rify ing  the 
intended requirement that packaging 
m ate ria ls contain ing food  during 
irrad ia tion  must com p ly w ith J 179.45.
F. Pub lic  Education

66. Many comments stated that a need 
ex ists fo r a public education campaign 
supported by the governm ent and 
industry .

The agency agrees that there ia a need 
fo r pub lic education in thia area. 
H ow ever, the agency is resp on s ib le  fo r  
ensuring that food  additive* inc lud ing ■ 
source o f rad ia tion  are safe ; FD A  has no 
p rope r ro le  as t  p rom oter o f a spec ific  
food  add itive o r food  process. IT ie 
agency be lieves that the p rim a ry  
responsib ility  fo r such educa tiona l 
activ ities remains with Industry  in thia 
instance.
C. Impact Analyses

The agency stated in the p roposed  
ru le that existing safeguards in 
regu lations issued by the O ccupa tiona l 
S a fe ty  and H ea lth  A dm in istra tion  
(O S li f i ) .  the N uc lea r R egu la to ry  
C om m ission (N RC ). the Departm en t o f 
T ran spo rta tion  (DO T ), and FDA  are 
adequate to ensure that there w ill be no 
adve rse  environm enta l e f fe c t  H ow eve r, 
m any comments expressed concerns 
about the environm enta l Impact o f  this 
regu lation . These comments can be 
sepa ra ted  into three categories: (1 ) 
R ad ia tion  sa fe ty  w ithin the fa c ility  
(w o rk e r safety ), (2 ) waste storage and

d isposa l, and (3 ) transporta tion . FDA 
requested a response to the** comments 
from  O SH .fi (R e f. 71 ). NRC  (Ref. 72). and 
D O T  (R e f. 73) and has summarized their 
responses be low .

67. S eve ra l comment* war* concerned 
w ith w o rk e r exposu re  and with p lant 
sa fu ty and  c la im ed  that current sa fe ty 
standa rds ara Inadequate to protect 
w o rke rs  em p loyed  in Industries handling 
rad io ac tiv e  m a te ria l* .

A  fac ility  using rad ioac tive  m ateria l 
must first ob ta in  a  licen se  from  NRC o r 
tha co rrespond ing  agency in an 
agreem ent -State. N R C  has inform ed 
FD A  that In o rd e r f o r  a firm  to b« 
licensed  to possess and use rad ioac tive 
m a te ria l In an Irra d ia to r , the firm  must 
file  an app lica tion  w ith  NRC  o r th* 
co rre spond ing  S la te  sgency . The 
in fo rm a tion  that needs to be submitted 
inc ludes the tra in ing and experience o f  
ind iv idu a ls  re sp on s ib le  fo r the rad ia tion  
sa fe ty  p rogram s, the training p rovided  to 
persons w ho v r i ll w o rk  under the 
supe rv is ion  o f  the respons ib le  
ind iv idua ls , a d esc rip tion  o f the fac ility , 
Ihe sa fe ty  system s designed to protect 
p e rsonne l from  exposu re  to rad ia tion , 
and  the rad ia tio n  p ro tec tion  p rogram .

N RC  atate* that the regu la to ry  “ Gu ide 
fo r  the P rep a ra tio n  o f  A pp lica tions fo r  
L icenses fo r  the U se  o f  Panoram ic D ry 
Sou rce -S to rage Irra d ia to r* . S e lf- 
con ta in ed  W e t Sou rce-S to rage 
Irra d ia to rs , and P an o ram ic  W e t Source- 
S to rage I rra d ia to r* "  (R eL  74) p rovide* 
guidance to p o ten tia l app lican ts about 
ip e d f ic  de ta ils  n eeded  In an app lica tion  
fo r  p ossess ion  and  use o f  rad ioactive 
m a te ria l In an Irra d ia to r . The NRC  sta ff 
rev iew s tha app lica tio n  to determ ina 
that (1 ) tha app lican t ’ s p roposed  
equipment and  fa c i lit ie s  are adequate to 
p ro tect h ea lth  and m in im ize danger to 
life  and p rop e rty , (2 ) th * app lican t la 
q ua lified  by tra in ing  an d  experience to 
use the rad io ac tiv e  m a te r ia l fo r  tha 
pu rpose requested  and In auch a m aim er 
as to p ro tect h ea lth  an d  m inim ize 
danger to life  and p rop e rty , and (3) tha 
p rogram  desc rib ed  w i l l resu lt in 
com p liance w ith  N R C a  regu lato ry 
requ irem en t!. I f  the in fo rm ation  
p rov id ed  in an app lica tion  la 
sa tis fac to ry , a license Is issued. A fte r 
issuance. N RC  conducts period ic 
inspections o f  irra d ia to r  fac ilities . In 
1978 and 1979, N RC  co lle c ted  exposure 
data from  a l l lic en sees . The average 
annua l m easu rab le  dose  fo r  persona 
engaged in irra d ia tion  opera tion s was 
160 m illlrem s . (Tbe m axim um  
perm iss ib le  ion iz ing  rad ia tio n  dose fo r 
w o rk e r*  is 5.000 m illlrem s  per year.)

66. O ne comment sta ted  thst OSHA 's 
ion iz ing  rad ia tio n  s tan d a rd  (29 CFR 
1910.96) w ou ld  ap p ly  to w o rke r 
exposu res from  m ach ine-p roduced

radiation*. but questioned the 
organization's ability to ensure workir 
safety.

In respons* to this comment. OSHrt 
confirmed that its currant Ionizing 
radiation standard (29 CFR 1910.96) 
would apply to worker exposures to 
radiation from machine-produced 
sources. As In the past. OSHA will 
concentrate It* Inspection*] resource* 
on high priority problems, and will 
consider additional action should 
Information develop indicating i  need 
for concern.

86. Many comments were concerned 
about tha safety 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 radioactive materials 
Is an activity which is highly regulated 
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 on transporting 
vehicle*.

Tha overall safety of transporting 
radioactive materiilr ./as evaluated in 
the NRC report entitled "Final 
Environmental Statement on tha 
Transportation of Radioactive Material 
by Air and Other Mode*’’ (NURZG- 
0170 ) (Ref. 73). The report conduded 
that the total risk from ill transportation 
of tuch materials was acceptably low. 
NRC ha* conduded. after review of the 
sub}*ct, that th* regulation* are 
adequate to protect the public against 
unreasonable risk* from the transport o l 
radJoactiv* materials (46 FR 21619; April 
1 3 ,1 9 6 1 ) . NRC believes such shipments 
can b* mad* safely because licensees 
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 of a transportation 
accident, even when transporting 
powders, liquid*, orgeiea. Th* 
transportation of sealed sources would 
make a release even more unlikely.

70 . One comment stated that DOT. 
NRC  and tha States ara ineffective in 
their regulation of transportation of 
radioactive materials.
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D O T  disagreed and ita tad  In a lattar 
lo  FDA  that tha approach bain* uaad by 
N R C  DOT , and tha S t i ta *  haa baan 
effec tive In anauring sa fa tv .

71. Dna comment ita tad  that tha 
absence at affective regu lations tor 
transporting rad ioac tive  m a te ria ls  baa 
p rom pted ove r 200 lo c a l communities to 
im post bans o r restric tions on n uc lea r 
cargo transpo rta tion  in de fla sd e  o f 
F ede ra l preemption.

D O T  advised FDA  that this (* a 
m is leading s ta tem en t D O T  haa no 
ev idence that the tran spo rta tion  o f  
rad ioac tive m ate riaU  haa caused  any 
sa fe ty  prob lem . D O T  po in ted  ou t that 
there m ay be a m yriad  o f  rea son s 
behind these loca l restric tions, m any o f 
which m ay be unre lated  to sa fe ty . 
F in a lly , the existence o f  lo c a l 
restric tions against the transpo rt o f  
rad ioac tive m ateria l p rov id es no 
evidence that there ia o r has been a 
sa fe ty  p rob lem  associated  w ith auch 
tran spo rta tion .

72. O ne comment stated that tha 
h is to ry  o f  monitoring tran spo rta tion  o f  
rad ioac tive  m ate ria ls le a v e s  much to be 
d esired . The comment d ie d  indden ta  
rep o rted  over the past 2 y e a rs  w here (1) 
sources w ere sim p ly " lo s t"  o r  w ere 
found  by child ren in pub lic , un restric ted  
t r e a t ;  (2 ) sources were a c d d en ta lly  
m ixed  w ith  scrap meta l; o r  (3 ) o ffs ite  
contam ina tion  from  rad ia tion  byp roduct 
fac ilitie s  resu lted  in w idesp read  
contam ination . T he comment fu rth e r 
questioned what w ou ld  happen when 
m illion s o f  curies a re  added to the 
com m e rd a l sector, i f  the F ed e ra l 
governm ent cannot keep track  o f  the 
app rox im a te ly  17,000 sou rces in the 
Un ited  S la te s .

D O T  adv ised  FDA  that the re ferences 
m ade by the comment to lo s t sources 
a re  m isleading. The Inc idents re fe rred  to 
d id  not invo lve  sources as la rge  aa those 
to be used in a food  Irra d ia to r . S ou rces 
that have been lost in tran sit in the 
Un ited  S ta tes hav* been those m' ve ry  
low  ac tiv ity  o r empty packages that 
pose re la t iv e ly  sm a ll risks . H igh ac tiv ity  
sou rces such as those used fo r  fo od  
irra d ia tion  are transported  In U rge , 
h eavy packages which ara n o t lik e ly  to 
be eas ily  lo s t. A dd ition a lly , D O T s  
regu lations require thst the sh ipper o f 
such packages notify  ihe consignee 
when ■ shipment is m ade so  that tha 
consignee expects it and can take 
prom pt action I f it is not d e liv e red  on 
time. The comment about rad ioac tive  
m ate ria l being m ixed w ith scrap m eta l 
•efers to i n  incident in which a
id ioa c tive  source was Inco rpo ra ted
to stee l made from  scrap  metaL This
rid en t in vo lved  L*’ :rn a t io n a l licensing
.th o r it ie s  and had i.o lh ing  to do w ith 

domestic transport

The ig sn cy  has de te rm in ed  that the 
ax is ting con tro ls o v e r  the transporta tion  
o f  rad ioac tive  m a te r ia l!  a ra  adaqoats to 
ensu re sa fe ty even w h an  the number o f 
rad ia tion  sources In c re a se s , as might be 
expected  a s a re su lt o f  thia ru le .

73. M any comm an te exp ressed  
concern  that an In c re a sed  use o f 
rad ioac tiv e  m a te ria l! w i l l le ad  to a 
co rrespond ing  In c rease  In p rob lem s 
regard ing p rope r d is p o s a l o f  rad ioac tive 
w astes and possib le  env ironm en ta l 
contam ina tion .

U n d e r N R C t  reg u la tion s , s ta le d  
sou rces used In an l r r a  d ie  to r m ay be 
d isposed  o f by t ra n s fe r  to an  authorized 
rec ip ien t as specified  in  10  CFR 
202301(a). A n au tho rized  rec ip ien t cou ld  
be lha orig ina l su pp lie r o f  lha sea led  
sou rces, another licen see  w hich is 
au tho rized  to poasesa the sea led  
sou rces , o r a fac ility  lic en sed  to receive 
and  d ispose o f  ra d io a c tiv e  w astes.

In  practice, e cob e lt -6 0  sea led  aourca 
la u su a lly  retu rned  to the o rig in a l 
su p p lie r  at lh a  and o f  its u se fu l Ufa. 
D isp o sa l o f the sea led  sou rces cou ld  be 
accom p lished  by t ra n s fe r  to  one o f  tha 
ex isting fac ilities a u th o riz e d  to d ispose 
o f  rad ioac tiv e  waste m a te r ia ls . In  the 
U n ited  States, these fa c i li t ie s  era 
lo ca ted  in the States o f  S on th  Car :H n i, 
N evad a  and W ash in g ton . W ith  respect 
to the cesium -137 c ap su le s  -which the 
Departm en t o f  Energy (D O E ) has 
a v a i la b le  fo r use In i r ra d ia to rs , DO E  w ill 
le a s e  the capsu les to llc e^ ^ ee t and ths 
cap su le s w ill be re tu rn ed  to  D O E  a t the 
end o f  the ir use fu l l ife .

T ha agency be lieves th a t these 
m easu re* era adequate to sa feguard  
aga in st possib le en v ironm en ta l 
con tam ina tion .

74. M any  comments w e re  concerned 
thet fo o d  Irrad ia tion  m ight cense tha 
fo rm a tio n  o f  mutant p a thogens . O n* 
com m ent stated  that an  en v ironm en ta l 
Im pact statem ent must be f i le d  fo r  thia 
re a son  b y  the agency b e fo re  fu rth e r 
ac tion  Is taken.

T he  agency cons id ered  the po ten tia l 
en v ironm enta l impact o f  perm itting  food  
Irra d ia t io n  and c o n d u d ed  th e t an 
env ironm en ta l impact s ta tem en t w as 
not requ ired , and subm itted  this finding 
o f  n o  sign ificant Impact an d  
en v ironm en ta l assessm ent to  tha docket 
fo r  p ub lic  rev iew , as n o ted  In  the 
p rop o sa l. No new in fo rm a t io n  o r 
com m ents have been re c e iv ed  that 
w ou ld  a lte r  the agency's p rev iou s 
dete rm ination . A  resp on se  to  th* 
comm ent th st m utant pa thogens m ay 
resu lt during food  i r ra d ia t io n  has been 
p rov id ed  e a r lie r ia  this d ocum ent.

75. V a riou s  comments on  tha 
econom ic impact c f tins p ro c e ss  stated 
that th is p rocess w : '1  p ro v id e  
consum ers w ith a g v a r ie ty  and

quantity o f foods than that now  
ava ilab le  because o f  quarantine 
restric tions or lim ited sha lf Ufa. O ther 
comment* atated that the p ro c * is  la 
txp ena lva  and thus w ou ld  Increase tha 
price o f  f o o d  Comments from  Industry 
stated that tha coats In vo lved  in 
comm issioning a fac ility  w ou ld  require a 
b road e r range o f  uses to m ake tha 
opera tion  fin an c ia lly  v iab le .

The agency be lieves that tbe 
m arketp lace w ill determ ine whether 
Irrad ia tion  o f  food  la econom ica lly  
feasib le . N o  In form ation  w as p rov ided  
to suggest that Issuance o f  this fina l m l*  
w ou ld  pose an unacceptab le econom ic 
burden on  society.
HL Ob jections

Any person  who w ill be sd ve rse ly  
affected by this regu lation m ay at any 
time on  o r before M ay 19 ,1966  subm it to 
the D ockets Management B ranch  
(address above) w ritten  ob jec tions 
thereto and  may m ake a  w ritten  request 
fo r ■ pub lic hearing on  tha atated 
ob jections . Each ob jection  sh a ll be 
sepa ra te ly  numbered and each 
numbered ob jection  sh a ll spec ify w ith  
particu la rity  tha p rov is ion  at tha 
regulation to which ob jec tion  1s m ade. 
Each numbered ob jection  on which a 
hearing U  requested sh a ll sp ec ifica lly  to  
state; fa ilu re  to request a bearing fo r  any 
pa rticu la r ob jection sh e ll constitute a 
w aiver o f  the right to a hearing on  that 
ob jection . Each numbered ob jec tion  fo r  
which a hearing ia requested shat] 
Include a detailed  descrip tion  snd  
ana lys is o f  tha tp e d fic  fac tu a l 
in form ation  Intended to be p resented in 
support o f  tha ob jection in the event thet 
a hearing Is h e ld  fa ilu re  to include such 
a descrip tion  and ana lys is fa r  any 
pa rticu la r ob jection  sha ll constitute a 
w a ive r o f  th* right to a hearing on  the 
ob jection . Th ree copies o f  a l l documents 
sha ll bs subm itted and sh a ll be 
Identified  w ith the docket number found 
in b rackets In the heeding o f  this 
regulation . Received ob jections m ay be 
seen in ths o ffice  sbova betw een 9 tun . 
and 4 p .m . M onday through F riday .
IV . Rafsrancas

Tha fo llow ing  sources re fe rred  to in 
this document are listed b e low . 
Documents w ith an aste risk  (* )  have 
been p laced ou  d isp lay In tha D ockets 
Management B ranch (add ress above), 
and may bs seen between 9 ton . and 4 
p -m , M onday through F rid ay . A l l th# 
references not on d isp lay are av a ilab le  
as pub lished artic les, reports , snd 
books.
1. ‘Brmsttt AR, st sL, Htcomntndstiot j 

for Evaluating the Sa/sty of Irradiated
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Chemical*." Food and Nutrition Board. 
Commissioner on Life Sciences. Na lonal 
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17. 'Atyor. A.S.. and S. Rao. "Studiai on 
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Office of SUndards Development T -aa i 
Environmental Sutam est an the 
TranaporUtion o f Radioactive Material by 
Air end Other Modes" iN“JREG-<J170L 1977, 
Docket N a  PR 7 L  73 (40 FR 2378*1
V . Agency A c tion

FDA  ha* e v a lu a te d  ove r 5.000 
comments aa w e ll a *  in form ation  
a lre ad y  In FDA 'a fi le *  and conc lude* 
that the p rop o sed  uae o f ionizing 
rad ia tion  la *a fa  an d  that tha regu lation* 
shou ld  b« am ended  a* M t fo rth  be low .

Tha agency assessed  tha Impact o f the 
p roposed  ru le  on  cu rren t and future u ie s  
o f Irra d ia tion  techno logy  (Feb ruary 1 6  
1964: 46 FR  5714}. T h is  a i ie n m e n t  
dem onstrated  that the proposed ru le  
was not a m a jo r  ru le  aa defined by 
Executive O rd e r  12231.

Furthar. it w a* determ ined that tha 
ru le w ou ld  n o t h ave  a significant Impact 
on a su b stan tia l num ber o f sm a ll entities

under the Regu la to ry F le x ib ility  A c t  in  
o rder to accu ra te ly  reflect change* h 
this fina l ru le  made in response to 
comment*, FDA  has p repared a rev ised  
threshold assessment o f the econom ic 
effects o f  this ru le . The find ings o f this 
assessment do s o l a lta r tha agency's 
previous ssse ssm en t T here fo re , the 
agency h e reby finds thet this is not a 
m a jo r ru le as defined by that O rd e r and 
c triifie * in accordance w ith section 
60S(b) o f the Regu la to ry F le x ib ility  Act 
that th* ru le  w ill not hava a sign ificant 
econom ic Impact on a substantia l 
number o f  sm a ll entities.

Ths sgcncy has p rev iou s ly  considered 
the environm enta l effects o f  thia ru le i s  
announced tn the p roposed ru le  
(February 1 6  1 3 86  49 FR 5714). N o new 
inform ation o r comments hava  been 
received that w ou ld  affect the agency's 
previous determ ination that there is no 
significant Impact on the human 
environment and that an en v ironm enta l 
impact statement Li not required .

Section 179.25(e) o f thia fin a l ru le 
contain* a co llec tion  o f in fo rm ation  
requ irem en t FDA  subm itted a copy o f 
tha p roposed  ru lt  contain ing the same 
requirement to the O ffice o f  
M anagement and Budget (O M B ). Th ia 
co llection  o f  in fo rm ation  requirem ent 
was app roved  fo r use through M arch  31. 
1987 (O M B C on tro l No. 0910-0186 ).
List o f  Sub jec ts in a  CFR P a rt 179

Food add itives. Food packaging. 
Irrad iation  o f  foods.

There fore , under tha Fede ra l Food . 
Drug, and Cosmetic A c t  P a rt 179 ia 
amended as fo llow s :
PART 1 7 *—m R A D U T JO K  IN THE 
PRODUCTION , PRO CESS IN G , AND 
HANDLING O f  FOOD

L  Tha au tho rity citation fo r  21 CFR 
Part 17V la rev ised  to read as set forth 
be low  and lha authority d taU ona under 
21 CFR 179.21 and 179.45 ara rem ovad .

Authority: Sec*. 201 (i). 409. 72 S U t 1784- 
1788 u  amended (21 U.S.C. 321(l), 348): 21 
CFR 5.10s |  (  171-23 and 179.28 also sre issued 
under sea . 402. 40X 703. 706 52 SUL 1046- 
1041 s i amended. 1057, 87 StaL 477 as 
amended (21 U.S.C. 342, 34X 373, 374b a  CFR 
5.10 S.1L
|  171.23 (Ratnovad]

2. By rem oving 1 179.22 Gamma 
rad iation f o r  the treatment o f  food .
f 17124 [Ramovodl

3. By rem oving 1 179.24 Low-dose 
electron beam  rad iation fo r  the 
treatment o f  fo o d

4. By id d ing  new 1 179.25. to read  as 
follows:
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|  17*25 General provision* tor food  irrKlUOon.
For the purposes o f  { 17?.2b. cu rren t 

good manufacturing p ra .d e *  is d e fined  
to include ths fo llow ing  re s tric tion s :

(u ) A ny firm  thst treat* fo o d s  w ith 
ionising rad ia tion  sha ll com p ly  w ith tha 
requirem ents o f Part 110 o f  this chap te r 
and other app licab le regu lations.

(b) Food t re i le d  w ith idnixing 
rad ia tion  sh a ll receive the m in im um  
rad ia tion  dose reasonab ly  req u ired  to 
accomplish its intended techn ica l efTect 
and not m ore than the m axim um  dose 
specified by the app licab le regu la tion  
fo r that use.

(c) Packaging m ateria ls sub jec ted  to 
irrad iation  incidental to the rad ia tio n  
treatment and processing o f  
p repackaged foods sh a ll com p ly  w ith
i  179.45.

(d) R ad ia tion  treatment o f  fo od  sh a ll 
con form  to a scheduled p rocess. A 
scheduled process fo r food  irra d ia t io n  is 
a w ritten p rocedure that ensu res that 
the rad ia tion  dose range se lec ted  b y  the 
food irrad ia tion  p rocessor ia adequate 
under comm ercia l p rocessing cond ition s 
(including atm osphere and tem pe ra tu re ) 
fo r the rad ia tion  to ach ieve its in tended 
effect on a specific p roduct and  in a 
specific fac ility . A food  irra d ia tion  
p rocessor sh a ll opera te w ith a 
scheduled p rocess estab lished  b y  
qua lified persons having expe rt 
know ledge in rad ia tion  p rocessing  
requirements o f food and sp ec ific  fo r  
that food  and fo r  that Irra d ia tion  
processor's treatment fac ility .

fe ) A  food irrad ia tion  p ro ce sso r sh a ll 
maintain records a t specified  in this 
section fo r t  period o f time that exceeds 
the sh e lf life o f  the Irrad ia ted  fo od  
product by 1 year, up to a m axim um  o f  3 
years, w hichever period ia sh o rte r , and  
sha ll make these records a v a i la b le  fo r  
inspection and copy by au tho rized  
employees o f the Food and D rug 
Adm inistration . Such records s h a ll 
include the food  trea tm en t lo t 
identification , schedu led p rocess , 
evidence o f com p liance w ith the 
scheduled process, ionizing energy 
source, source ca lib ra tion , d os im e try , 
dose d istribu tion In the p roduct, and  the 
d rte  o f irrad ia tion .
iCotlecl: on of information requirements 
approve J by Ihe Office of Management snd 
Budget under conirol number 0910-0188)

S. By adding nsw  |  179.2ft, to read  as 
fo llow s :
i  17*2* Ionizing radiation (or tTvs 
treatment of food.

Ionizing rad iation fo r treatm ent o f  
foods may bs sa fe ly  used under the 
fo llow ing  conditions:

(a ) Energy sources. Ionizing rad ia tion  
ia lim ited to:

(1 ) Camma rays from  sea led units o f  
lha rad ionuclides coba lt-60 o r  cesium - 
137.

(2 ) E lectrons generated from  machine 
sources at energies not to exceed 10 
m illion  electron vo lts.

(3 ) X -rty s  generated from  machine 
sources at energies not to exceed 5 
m illion  e lectron volts.

(b ) Limitations.
Uaa Lmrtaaana

For ocm ra at Trcfw4a gpnalI U h fT tik  00aa 0 J  kOy
n  port r w r t—ig or t w v  norv PO bad); U o a rw a
ft— f-prpcaaaad a m o4 port do—  nor to f c o a d  1
t t r e u m kOf {100 in A

Far p ro»* — n * o o  rY**- Mot to a c M d  1 U>y
ton ar frwn b am . (100 k r a i

Far frartomman f r  ifT rocod Da.
9—  n  be* .

Far meto M  J a r  ’acton oT fry Hot to d 10 hOy (1
cr frfrry frbad •nryrrw pracar* U w ft.
ton* ftnaudng m m aatzsd  «r*
rym—t

Far fra rd tc to a  ai to Mot 10 a a d : x>i g
btos-nq fry or O fy j- U x j ara- U M
maoe —vmM* h jm a x o c
a J rw y  hart*. M b .  tocaa .
Um . —tjm tM  t u a o n r g t
and bUnda or r a a a  im na frr
vagatatM m M an cM i Tirmanc
and papran mog mo ba rra fr.
aaad whm toy  ara to ba m ad
aa ootor add*—a.

Tha Uanm  n r r  oortms k x A a
frtonda and manor m tx ra a  a l
fry  b a d  f tg r td a m  crSrm tf
\mmi m aucft fran d t

(c ) Labeling. (1) The lab e l and  labe ling  
o f  re ta il packages o f foods irrad ia ted  In 
con fo rm ance with paragraph (b ) o f  thia 
section shall bear & * fo llow ing  logo

a long  w ith o lth s r th* ila tsm sn t "T rea ted  
w ith  radiation'* o r th* ita tsm ent 
"T rea ted  by Irrad ia tion " in add ition  to 

. in fo rm a tion  required by o lh t r  
regu la tion s . Ths logo sha ll be p laced  
p rom inen tly  and conspicuously in 
c o n jrn c t lo n  w ith the required si* lam ent.

(2 ) F o r Irrad ia ted  foods not in package 
fo rm , lha  required logo and phrase 
T r e a t e d  w ith rad ia tion " o r T re a te d  by 
irra d ia t io n " sha ll be d isp layed  to th* 
pu rch ase r w ith either (i) the labe ling  o f 
the bu lk  con ta iner p la in ly  in view  o r (ii) 
a coun ter sijm . c a rd  o r other 
app rop ria te  device bearing the 
in fo rm a tion  that the product has been 
trea ted  w ith  rad ia tion . A j  an 
a lte rn a tiv a , each Item o f  food may be . 
in d iv id u a lly  labe led . In either case, the 
in fo rm a tion  must be p rom inently and 
consp icuous ly  d isp layed  to purchasers. 
The labe ling  requirement applies on ly  to 
a fo od  that has been irrad iated , not to a 
fo od  that m ere ly  contains sn  irrad ia ted  
ing red ien t but that has not itse lf been 
irrad ia ted .

(3 ) F o r a food , any portion o f  which is 
irra d ia ted  In con form ance w ith 
pa rag raph  (b ) o f  this section, the lab e l 
and  labe ling  and Invoice* or b ills  o f 
lad ing  sh a ll b ea r e ither the statement 
T r e a t e d  w ith  rad ia tion— d o  not 
irra d ia te  aga in " o r the statement 
T r e a t e d  b y  irrad ia tion— do not 
Irra d ia te  aga in " when shipped to a food  
m anu fac tu re r o r p rocessor fo r fu rther 
p rocessing , labeling , o r packing.

(4 ) T he word ing requirements o f 
p a rag raphs (c )(1 ) and (2) o f this section 
perta in ing  to the lab e l and labe ling  o f 
re ta i l packaged o f  food  shall expire 
A p r il 18. 1968, unless extended by the 
F ood  and Drug Adm in istra tion  by 
p ub lic a tion  fo r  notice and comment in 
the Fede ra l Register.
Frank K. Young,
Commissioner o f Food and Drugs.
DstecL March 29,1988.

Otis K. Bowaa.
Secretary o f Health and Human Services.
(FR Doc. 86-8684 Filed 4-15-86; 11.05 im| 
sujbpo coca 4iw^)i-a
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ME MO R A N D U M

TO: Represe n t a t i v e  R andy Phillips

ATTN: Janet Seitz

FROM: Patricia Brawley

Legislative Analyst

RE: Food Irradiation by M a c h i n e - G e n e r a t e d  Electron Beams

Research Request 88.251

You req u e s t e d information about the m a c h i n e - g e n e r a t e d  source of radiation 

r e c e nt l y  r ec o m mended by the Univ e r s i t y  of A l a s ka ' s  Institute of Northern 

Engine er i n g  Food Irradiation Project. You spe c i f i c al l y  wi s h e d  to know 

about the process o f  food irradiation by electron beams, and the type of 

fuel used in this process.

High energy electron beam machines are capa bl e  of producing, as sources of 

radiation, a ccelerated electrons (high en e r gy  electron beams) and X-rays. 

Like X - r a y  m a c hines in hospitals and dental offices, they are powered by 

electricity. They contain no radioa c ti v e  isotopes or materials, so the 

m a c hines are harmless when the e l e c t r i c i t y  is disconnected. Potential 

environmental and health risks involved in transportation, storage, and 

handling of radioa c t iv e  isotopes (cesium 137 and cobalt 60) are thus 

eliminated. Problems involving f a cility maintenance, as well as possible 

damage from earthquakes, tsunamis, or o ther d i sasters are also eliminated. 

During use, as with X - r a y  machines, operators mus t  be biol o g i c a l l y shielded 

from the beams produced.

U n l i k e  radioa c t i v e  isotope sources, w hich const a n tl y  emit g amma rays, 

m a c h i n e - g e n e r a t e d  sources w o r k  by a pri n ci p l e  of kinetic energy: when

objects are not in motion, energy is potential; when in motion, energy is 

kinetic. Acc o r d in g  to Dr. John Zarling, D i r e c t o r  of the Institute of 

Northern Engineering and principal i n ve s t i g a t o r of the food irradiation 
project,
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High en e r g y  electrons are produced w he n  ele c tr o n s  emitted from a 

f i l ament or cathode are ac c e l er a t e d  by an e l e ct r i c  field in a

v a c u u m  tube. This beam o f  el e c t r o ns  then passes through an

a lternating magnetic field w h er e  it is 'scanned' so it can emerge 

thro u g h  a thin m e ta l l i c  w in d o w  in a f a n - s h a p ed  c o n figuration.

X-rays are created when high energy e l ectrons hit a metal plate and are 

a c c e l e r a t e d to a very high velocity. Electron beams do not p e n et r a t e  as 

d e e p l y  as do X-rays, but they are more cost e f f e c t i v e  to use. High energy 

elect r o n  beams, like X-rays, can be d i r ected or  aimed, and thus are both 

more c o n t r o l l a b l e  and more efficient ; han g a m ma  rays, w h i c h  are emitted

c o n s t a n t l y  and in all directions.

Hitt i n g  lead causes electrons to slow s u f f i c i e n t l y  for kinetic en e r g y  to be 

l o s t .  T h u s ,  a c c o r d i n g  to Dr. Z a r l i n g ,  h i g h  e n e r g y  e l e ctron beam 

i r r a d i a t i o n  f a cilities would require m a z e - l i k e  c o n s t r u c t i o n  wit h thick

w alls of c o n c r e t e  and lead to contain and slow the beams until they return 

to a harmless state.

All s o u r c e s  r e c o m m e n d e d  f o r  food irradi a t i on  (accelerated electrons, 

X-rays, and gamma rays) produce similar results in foods. Ostensibly, the 

electron beam m a c h i n e  as a process is far less r is k y  than o t h e r  potential 

processes. Qu estions about the safety of the p r o d u c t --a separ a t e  but 

e q u a l l y  important issue--remain unchanged.

I hope this information is useful to you. If y o u  have f u r th e r  questions, 
please c a l l .

Quoted by Dr. Zarling from Morrison and Roberts, "Food Irradiation: 

N e w  P e r s p e c t i v e s  o n  a C o n t r o v e r s i a l  T e c h n ol o g y , "  U.S. D e p a r t m e nt  of 

Agriculture, D e c ember 1985.
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J u n e  2 ,  1983

R e p r e s e n t a t i v e  J o h n  Sund 
A l a s k a  S t a t e  L e g i s l a t u r e  
H o u s e  o f  R e p r e s e n t a t i v e s  
P. O. B o x  Y ,  S t a t e  C a p i t o l  
J u n e a u ,  AK 9 9 8 1 1 - 3 1 0 0

D e a r  R e p r e s e n t a t i v e  S u nd :

I  h a v e  come a c r o s s  a c o p y  o f  a memorandum d i r e c t e d  t o  y o u r  a t t e n t i o n  
f o r  t h e  a t t e n t i o n  o f  P e g g y  S e p u l v e d a  f r o m  P a t r i c i a  B r a w l e y ,  L e g i s l a t i v e  
A n a l y s t  r e  t h e  Food  & D r u g  A d m i n i s t r a t i o n — O b j e c t i v i t y  a n d  R e l i a b i l i t y  
R e l a t i n g  t o  F ood  I r r a d i a t i o n ,  y o u r  R e s e a r c h  R e q u e s t  8 8 . 2 0 2 .

I n  r e a d i n g  t h e  r e s p o n s e  I  h a v e  t h e  v e r y  d e f i n i t e  f e e l i n g  t h a t  t h e  
a n a l y s t  s e n s e d  a f e e l i n g  o f  o p p o s i t i o n  t o  f o o d  i r r a d i a t i o n  f o r  t h e  
a n a l y s i s  seems q u i t e  s l a n t e d .

I  w o u l d ,  h o w e v e r ,  p o i n t  o u t  t o  y o u  t h e  e r r o n e o u s  c o n c l u s i o n  r e a c h e d  i n  
t h e  l a s t  p a r a g r a p h  w h e r e i n  t h e  FDA i s  a c c u s e d  as  b e i n g  an i n t e r m e d i a r y  f o r
t h e  D e p a r t m e n t  o f  E n e r g y  i n  a c o o r d i n a t e d  e f f o r t  t o  s h i f t  t h e
r e s p o n s i b i l i t y  f o r  b y p r o d u c t s  o f  n u c l e a r  w e apon  p r o d u c t i o n  e l s e w h e r e .  Hay 
I  s t r o n g l y  p o i n t  o u t  t o  y o u  t h a t  t h i s  s p e c i f i c a l l y  r e f e r s  t o  R a d i o a c t i v e  
C e s iu m  137 w h i c h  h a s  b e e n  e n c a p s u l a t e d  a n d  s t o r e d  a t  H a n f o r d  f o r  many 
y e a r s  w i t h o u t  i n c i d e n t .  C o n t r a r y  t o  t h e  o p p o n e n t s  o f  f o o d  i r r a d i a t i o n  
R a d i o a c t i v e  C e s iu m  137 i s  t h e  m o s t  i d e a l  i s o t o p e  f o r  u s e  i n  i r r a d i a t i o n  o f  
f o o d  n o  m a t t e r  w h a t  i t s  o r i g i n  may l / a v e  b e e n .  I t  h a s  a h a l f - l i f e  o f  30 
y e a r s  f a r  e x c e e d i n g  t h a t  o f  man made r a d i o a c t i v e  c o b a l t .  I t  h a s  an  i d e a l  
e n e r g y  o f  0 . 6 7  MEV t h u s  r e q u i r i n g  l e s s  p r o t e c t i o n  and  s o u r c e  s h i e l d i n g .
I t  h a s  n o t  p r o v e n  t o  be  a n y  m o re  d i f f i c u l t  t o  h a n d l e  t j f ran a n y  o t h e r
i s o t o p e  h a v i n g  b e e n  e n c a p s u l a t e d  s a f e l y  f o r  o v e r  20 y e a r s  a n d  u s e d  i n  t h e
S a n d i a  P r o j e c t .

I  w o u l d  h o p e  t h a t  b e f o r e  a n y  f i n a l  c o n c l u s i o n s  a r e  r e a c h e d  i n  y o u r  
c o m m i t t e e  t h a t  t h e  s t u d i e s  on t b e  s a f e t y  on  r a d i o a c t i v e  i s o t o p e s ,
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s p e c i f i c a l l y ,  r a d i o a c t i v e  C e s iu m  137 c o n d u c t e d  b y  D r .  G a r t h  T i n g e y ,  
B a t e l l e  N o r t h w e s t  L a b o r a t o r i e s  o f  R i c h l a n d ,  W a s h i n g t o n ,  u n d e r  c o m m i s s i o n  
f r o m  t h e  U n i t e d  S t a t e s  g o v e r n m e n t  b e  a v a i l a b l e  f o r  p a r t  o f  y o u r  
d e l i b e r a t i o n s  s o  t h a t  t h e y  may b e  c o n d u c t e d  on  t h e  b a s i s  o f  f a c t  a n d  n o t  
on  w i d e  s p r e a d  u n t r u t h s  as  a r e  p r o m u l g a t e d  i n  t h e  l a s t  s e n t e n c e  o f  y o u r  
a n a l y s t s  r e p o r t .

V e r y  T r u l y  Y o u r s ,

P a t r i c k  A .  L y n c h ,  M .D .  
D i p l o m a t e  o f  t h e  A m e r i c a n  
B o a r d  o f  B i d i o l o g y

c c :  P a t r i c i a  B r a w l e y  
P e g g y  S e p u l v e d a
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I  ara D r . R i c h a r d  P i c c i o n i ,  S e n i o r  S t a f f  S c i e n t i s t  w i t h  A c c o r d  

R e s e a r c h  and  E d u c a t i o n a l  A s s o c i a t e s ,  a n o t - f o r - p r o f i t  p u d i c  

h e a l t h  r e s e a r c h  g r o u p  b a s e d  i n  New Y o r k  C i t y .  I  h o l d  a 

d o c t o r a t e  i n  b i o p h y s i c s  f r o m  t h e  R o c k e f e l l e r  U n i v e r s i t y ,  

c o n d u c t e d  t h r e e  y e a r s  o f  p o s t d o c t o r a l  r e s e a r c h  a t  t h e  

R o c k e f e l l e r  s u p p o r t e d  by  g r a n t s  f r o m  t h e  N a t i o n a l  S c i e n c e  

F o u n d a t i o n  and  t h e  N a t i o n a l  I n s t i t u t e s  o f  H e a l t h ,  and  was an  

a s s i s t a n t  p r o f e s s o r  o f  b i o l o g i c a l  s c i e n c e  a t  t h e  C i t y  U n i v e r s i t y  

o f  New Y o r k ,  w h e re  my r e s e a r c h  was f u n d e d  by  t h e  US D e p a r t m e n t  

o f  A g r i c u l t u r e  and t h e  M a c A r t h u r  F o u n d a t i o n .

O v e r  t h e  p a s t  t w e n t y  m o n t h s  a team  o f  b i o l o g i s t s ,  c h e m i s t s ,  

p h y s i c i a n s ,  and s t a t i s t i c i a n s  i n  o u r  o r g a n i z a t i o n  have  c a r r i e d



o u t  an i n - d e p t h  e x a m i n a t i o n  o f  t h e  t e c h n i c a l  b a s i s  o f  t h e  Food 

and  D r u g  A d m i n i s t r a t i o n ' s  r e c e n t  a p p r o v a l s  o f  f o o d  i r r a d i a t i o n  

p r o c e s s i n g .  We f e e l  t h a t  t h e r e  i s  no  a s s u r a n c e  i n  t h e  

s c i e n t i f i c  l i t e r a t u r e  o r  t h e  a r g u m e n t s  o f  t h e  FDA t h a t  t h e  

w i d e s p r e a d  i r r a d i a t i o n  o f  f o o d  w i l l  n o t  be a s i g n i f i c a n t ,  i f  

s i l e n t ,  t h r e a t  t o  t h e  p u b l i c  h e a l t h .  I n  s u m m a ry ,  we f e e l  t h e  

FDA h a s  a d o p t e d  s c i e n t i f i c a l l y  i n d e f e n s i b l e  c r i t e r i a  f o r  

a s s e s s i n g ,  and  i n  t h e i r  v i e w ,  d e m o n s t r a t i n g ,  t h e  s a f e t y  o f  

i r r a d i a t e d  f o o d s .

T h e  u n i q u e  n a t u r e  o f  f o o d  i r r a d i a t i o n  p r o c e s s i n g

T r e a t m e n t  o f  f o o d  w i t h  i o n i z i n g  r a d i a t i o n  p r e s e n t s  i s s u e s  o f  

f o o d  s a f e t y  q u a l i t a t i v e l y  u n l i k e  t h o s e  p o s e d  b y  a n y  o t h e r  f o o d  

p r o c e s s i n g  m e th o d  o r  f o o d  a d d i t i v e ,  The  l a r g e  a m o u n t  o f  e n e r g y  

c o n t a i n e d . i n  i o n i z i n g  r a d i a t i o n  p r o v i d e s  t h e  p o t e n t i a l  f o r  

e x c e e d i n g l y  c o m p l e x  c h e m i c a l  t r a n s f o r m a t i o n  o f  f o o d  c o m p o n e n t s ,  

i n c l u d i n g  t h e  p r o d u c t i o n  o f  m u t a g e n i c  o r  c a r c i n o g e n i c  s u b s t a n c e s  

w h i c h  w e r e  n o t  p r e s e n t ,  o r  w e re  p r e s e n t  i n  f a r  s m a l l e r  a m o u n ts ,  

b e f o r e  i r r a d i a t i o n .  T h i s  p o t e n t i a l  f a r  e x c e e d s  t h a t  c f  o r d i n a r y  

h e a t  p r o c e s s i n g ,  m i c r o w a v e  r a d i a t i o n ,  e t c . ,  b e c a u s e  t h e  e n e r g y  

c o n t a i n e d  i n  e a c h  " q u a n t u m "  o f  gamma r a d i a t i o n  i s  so  g r e a t .  A t  

t h e  same t i m e ,  b e c a u s e  t h e  p r o d u c t i o n  o f  t h e s e  " r a d i o l y t i c

P a g e  2



p r o d u c t s "  t a k e s  p l a c e  w i t h i n  t h e  f o o d  i t s e l f ,  i t  i s  i m p o s s i b l e  

t o  d e s i g n  a t o x i c o l o g i c a l  t e s t  i n  w h i c h  a n i m a l s  a r e  e x p o s e d  t o  

e x a g g e r a t e d  d o s e s  o f  t h e s e  p r o d u c t s ,  t h e  c h e m i c a l  i d e n t i t y  o f  

w h i c h  r e m a i n s  l a r g e l y  u n k n o w n .  T h u s  t o x i c o l o g i s t s  a r e  l i m i t e d  

t o  b i o l o g i c a l  t e s t i n g  w h i c h  i s  t h o u s a n d s  o f  t i m e s  l e s s  s e n s i t i v e  

t h a n  t h e  t e s t i n g  t y p i c a l l y  r e q u i r e d  o r  o t h e r  c h e m i c a l  a d d i t i v e s  

o r  p e s t i c i d e  r e s i d u e s .

I t  s h o u l d  be c l e a r l y  u n d e r s t o o d  t h a t  w i t h o u t  t o x i c o l o g i c a l  

t e s t i n g  a t  e x a g g e r a t e d  d o s e s ,  t h e  c a r c i n o g e n i c  r i s k  t o  l a r g e  

human p o p u l a t i o n s  i n g e s t i n g  a n y  a d d i t i v e  o r  r e s i d u e  i s  

i m p o s s i b l e  t o  a s s e s s .  E x p o s u r e  o f  t e s t  a n i m a l s  t o  e x a g g e r a t e d

d o s e s  i s  t h e  m o s t  b a s i c  t o o l  i n  use  i n  e s t i m a t i n g  c a r c i n o g e n i c
. . .

r i s k .  I n  t h e  c a s e  o f  f o o d  i r r a d i a t i o n ,  t h i s  t o o l  i s  s i m p l y  n o t  

a v a i l a b l e .

A t  t h e  same t i m e ,  e v i d e n c e  f r o m  o t h e r  t y p e s  o f  e x p e r i m e n t s  

p r o v i d e s  a s t r o n g  i n d i c a t i o n  t h a t  m u t a g e n s  a n d / o r  c a r c i n o g e n s  

a r e  i n d e e d  p r e s e n t  i n  i r r a d i a t e d  f o o d s .  What  s u c h  e x p e r i m e n t s  

a r e  u n a b l e  t o  p r o v i d e ,  h o w e v e r ,  i s  a q u a n t i t a t i v e  e s t i m a t e  o f  

t h e  r i s k .  I n  t h e  a b s e n c e  o f  s u c h  a e s t i m a t e ,  i t  i s  c o m p l e t e l y  

i r r e s p o n s i b l e  t o  p r o c e e d  w i t h  t h e  s a l e  and d i s t r i b u t i o n  o f  

i r r a d i a t e d  f o o d s .  C o n s e q u e n t l y ,  r e c e n t  a p p r o v a l s  by  t h e  FDA f o r  

f o o d  i r r a d i a t i o n  p r o c e s s i n g  s h o u l d  be i m m e d i a t e l y  r e s c i n d e d .



B a s i s  o f  F D A ' s  a p p r o v a l s

To  u n d e r s t a n d  how t h i s  has  come t o  p a s s ,  we m u s t  b r i e f l y  r e v i e w  

some r e c e n t  h i s t o r y :  I n  1 9 7 9 ,  a f t e r  y e a r s  o f  c o n t r o v e r s y  and 

f a l s e  s t a r t s ,  r a d i a t i o n  f o o d  p r o c e s s i n g  was r e - e v a l u a t e d  b y  a 

s p e c i a l l y  a p p o i n t e d  FDA c o m m i t t e e ,  t h e  B F IF C  ( B u r e a u  o f  F oo ds  

I r r a d i a t e d  F o o d s  C o m m i t t e e ) . T h e y  a c k n o w l e d g e d  t h a t  f e e d i n g  

w h o l e ,  i r r a d i a t e d  f o o d s  t o  t e s t  a n i m a l s ,  e v e n  o v e r  l o n g  p e r i o d s  

o f  t i m e ,  was c o m p l e t e l y  i n a d e q u a t e  t o  a s s e s s  t h e  c a r c i n o g e n i c  

p o t e n t i a l  o f  t h e  r a d i o l y t i c  p r o d u c t s  p r e s e n t  i n  t h o s e  f o o d s .  As- - C. ~ k I
an  a l t e r n a t i v e  t o  d i r e c t  b i o l o g i c a l  t e s t i n g ,  t h e y  p r o p o s e d  

a c c e p t a n c e  o f  a t h e o r e t i c a l  c a l c u l a t i o n  o f  t h e  maximum

c o n c e n t r a t i o n  o f  r a d i o l y t i c  p r o d u c t s  p r e s e n t  i n  i r r a d i a t e d  f o o d’  , .  ..  ' «.

a n d  made t h e  e x t r a o r d i n a r y  l e a p  o f  f a i t h  t h a t  p a r t s - p e r - m i l l i o n  

r e s i d u e s  o f  un k n o w n  s u b s t a n c e s  p o s e  no  r i s k  when i n g e s t e d  by  

m i l l i o n s  O f  p e o p l e  o v e r  t h e i r  e n t i r e  l i v e s .

S u b s e q u e n t l y ,  an FDA t a s k  f o r c e  r e i t e r a t e d  t h e  BF IFC  

r e c o m m e n d a t i o n s ,  and r e p o r t e d  t h e  r e s u l t s  o f  an e l a b o r a t e  

" r e v i e w "  o f  t h e  a v a i l a b l e  l i t e r a t u r e  on  t h e  t o x i c o l o g i c a l  

t e s t i n g  o f  i r r a d i a t e d  f o o d s ,  t e s t i n g  w h i c h  t h e y ,  as  w e l l  as  t h e  

B F I F C ,  a g r e e d  was i n h e r e n t l y  i n c a p a b l e  o f  p r o v i d i n g  d e f i n i t i v e  

e v i d e n c e  o f  t h e  s a f e t y  o f  i r r a d i a t e d  f o o d s .  The f i v e  s t u d i e s  

w h i c h  h a v e  bee n  m e n t i o n e d  b y  o t h e r s  a t  t h i s  h e a r i n g  p r o v i d e d ,  

a c c o r d i n g  t o  t h e  FDA i t s e l f ,  o n l y  t h e  a s s u r a n c e  t h a t  i r r a d i a t e d  

f o o d  i s  n o t  w i l d l y  m u t a g e n i c  a n d / o r  c a r c i n o g e n i c .  The t a s k
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f o r c e  t h e r e f o r e  j u s t i f i e d  i t s  c o n d i t i o n a l  a p p r o v a l  o f  

i r r a d i a t i o n  o f  f r u i t s  and  v e g e t a b l e s  w i t h  up  t o  100 k i l o r a d ,  and 

s p i c e s  w i t h  up  t o  3 m i l l i o n  r a d ,  on t h e  same t h e o r e t i c a l  b a s i s  

as  p r o p o s e d  b y  B F I F C .

P o s i t i v e  e v i d e n c e  o f  c a r c i n o g e n i c  r i s k  . .

P r o p o n e n t s  o f  f o o d  i r r a d i a t i o n  com m on ly  c l a i m  t h e r e  a r e  no 

s t u d i e s  i n  t i i e  s c i e n t i f i c  l i t e r a t u r e  s h o w i n g  m u t a g e n i c  o r  •. •> 

c a r c i n o g e n i c  a c t i v i t y  i n  i r r a d i a t e d  f o o d s  o r  f o o d  c o m p o n e n t s .

I n  f a c t ,  a s  o u r  own l i t e r a t u r e  s u r v e y  h a s  s h o w n _ ( T a b l e  I )  d o z e n s  

o f  s u c h  s t u d i e s  e x i s t ,  o b s e r v e d  i n  a v a r i e t y  o f  b i o l o g i c a l . . ,  

s y s t e m s  , p u b l i s h e d  b y  a v a r i e t y  c f  a u t h o r s  i n  a v a r i e t y  o f  

p e e r - r e v i e w e d  s c i e n t i f i c  j o u r n a l s  o v e r  a p e r i o d  o f  t w e n t y  

y e a r s .  P r o p o n e n t s  o f  f o o d  i r r a d i a t i o n  c o m m o n ly  c l a i m  t h a t  t h e  

c h e m i c a l  c h a n g e s  o c c u r r i n g  i n  i r r a d i a t e d  f o o d s  a r e  t h o r o u g h l y  

u n d e r s t o o d ,  a nd  t h a t  t h e r e  h a v e  been no s t u d i e s  i n d i c a t i n g  t h e  

f o r m a t i o n  o f  known m u t a g e n s  o r  c a r c i n o g e n s .  I n  f a c t ,  a 

s u b s t a n t i a l  n u m b e r  o f  s t u d i e s  c a n  be f o u n d  i n  t h e  o p e n  

s c i e n t i f i c  l i t e r a t u r e  i n d i c a t i n g  t h e  p r e s e n c e  o f  known m u t a g e n s ,  

c a r c i n o g e n s ,  o r  c y t o t o x i c  s u b s t a n c e s  i n  f o o d  o r  f o o d  c o m p o n e n t s  

w h i c h  h a v e  b e e n  i r r a d i a t e d  ( T a b l e  2 ) .  F u r t h e r m o r e ,  t h e  

r a d i a t i o n  c h e m i s t r y  o f  f o o d s  i s  f a r  f r o m  f u l l y  u n d e r s t o o d ,  as 

e v i d e n c e d  b y  a s t e a d y  a p p e a r a n c e  i n  t h e  l i t e r a t u r e  o f  s t u d i e s  on 

new r a d i o l y t i c  p r o d u c t s  f o u n d  i n  v a r i o u s  i r r a d i a t e d  f o o d s  ( e . g . ,  

S i r n i c  and J o v a n o v i c  ( 1 9 8 6 ) ,  A k h l a q  e t  a l .  ( 1 9 8 7 ) ) .  Mar.y o f
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t h e s e  r a d i o l y t i c  p r o d u c t s  h a v e  n o t  been i n d i v i d u a l l y  t e s t e d  f o r  

u u t a g e n c i t y  o r  c a r c i n o g e n i c i t y .

I n  s h o r t ,  t h e  a v a i l a b l e  s c i e n t i f i c  l i t e r a t u r e  p r o v i d e s  e v i d e n c e  

t o  make a s t r o n g  p r e s u m p t i o n  o f  c a r c i n c g e n i c t y  i n  some i f  n o t  

a l l  i r r a d i a t e d  f o o d s .  T he  q u e s t i o n  i s  one  o f  q u a n t i f y i n g  t h e  

r  i s k .

P e s t i c i d e  r e p l a c e m e n t

I n  t h e  a b s e n c e  o f  a q u a n t i t a t i v e  e s t i m a t e  o f  t h e  c a r c i n o g e n i c  

r i s k  pose d  b y  t h e  c o n s u m p t i o n  o f  i r r a d i a t e d  f o o d s ,  t h e r e  i s  no 

b a s i s  t o  t h e  f u r t h e r  c l a i m  t h a t  f o o d  i r r a d i a t i o n  c o u l d  r e p l a c e  

c a r c i n o g e n i c  p e s t i c i d e s  w i t h  an im p r o v e m e n t  i n  t h e  o v e r a l l  ’ 

q u a l i t y  o f  t h e  f o o d  s u p p l y .  R e c e n t l y ,  t h e  N a t i o n a l  A cadem y  o f  

S c i e n c e s  (.1 9 8 7 ) i d e n t i f i e d  23 p e s t i c i d e s  w h i c h  a r e  r e s p o n s i b l e  

f o r  t h e  v a s t  m a j o r i t y  o f  t h e  t o t a l  c a r c i n o g e n i c  r i s k  p o s e d  by  

t h e  p r e s e n c e  o f  p e s t i c i d e  r e s i d u e s  i n  t h e  US f o o d  s u p p l y .  Food  

i r r a d i a t i o n  w o u l d  make e s s e n t i a l l y  no c o n t r i b u t i o n  t o  t h e  

e l i m i n a t i o n  o f  t h e s e  p e s t i c i d e s  s i n c e  o f  t h e  23 ,  s e v e r a l  a r e  

h e r b i c i d e s  o r  i n s e c t i c i d e s  a p p l i e d  i n  t h e  f i e l d  t o  p r e v e n t  

p r e - h a r v e s t  l o s s e s  ( C h e m i c a l  and  P h a r m a c e u t i c a l  P r e s s ,  19 8 7 )  , 

a n d  t h e  r e m a i n d e r  a r e  f u n g i c i d e s ,  whose r e p l a c e m e n t  by  

i r r a d i a t i o n  i s  a h i g h l y  d u b i o u s  p r o p o s i t i o n  (Som mer,  1966 and 

p e r s o n a l  c o m m u n i c a t i o n ) . I n  f a c t  i r r a d i a t i o n  o f  f r u i t s  and 

v e g e t a b l e s  may v ; e l l  i n c r e a s e ,  r a t h e r  t h a n  d e c r e a s e ,  t h e
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r e q u i r e m e n t  f o r  p o s t - h a r v e s t  a p p l i c a t i o n  o f  f u n g i c i d e s  b e c a u s e  

i r r a d i a t e d  p r o d u c t s  a r e  m o re  s u s c e p t i b l e  t o  i n f e c t i o n  b y  m o ld s  

and  f u n g i  (S o m m e r ,  o p .  c i t . ,  and Niemand e t  a l . ,  1 9 8 5 ) .

R a d i a t i o n  t r e a t m e n t  o f  S a l m o n e l l a - c o n t a m i n a t e d  p o u l t r y

On t h e  q u e s t i o n  o f  t h e  u s e  o f  i o n i z i n g  r a d i a t i o n  t o  i n a c t i v a t e  

S a l m o n e l l a  i n  p o u l t r y ,  i t  i s  i m p o r t a n t  t o  u n d e r s t a n d  two
.  .>  1 » .  . V

p o i n t s : :

1 .  D o s e s  r e q u i r e d  f o r  e v e n  p a r t i a l  " p a s t e u r i z a t i o n "  o f  

p o u l t r y  m e a t  a r e  f a r  g r e a t e r  t h a n  t h e  d o s e s  w h i c h  h a v e  bee n  

deemed " s a f e "  b y  a n y  o f  t h e  e v i d e n c e  o r  a r g u m e n t s  p r o v i d e d  

b y  t h e  FDA t o  d a t e .  The  " m a s s i v e "  f e e d i n g  s t u d i e s  o f  5 

m e g a ra d  i r r a d i a t e d  c h i c k e n  a r e  no more c a p a b l e  o f  a s s e s s i n g  

c a r c i n o g e n i c  r i s k  t h a n  a r e  a n y  o f  t h e  o t h e r  i r r a d i a t e d - f o o d  

f e e d i n g  s t u d i e s  t h e  FDA h a s  c a t e g o r i c a l l y  d i s m i s s e d  b e f o r e ;  

a l l  l a c k  t h e  d o s e - e x a g g e r a t i o n  f a c t o r  e s s e n t i a l  t o  a n y  v a l i d  

t o x i c o l o g i c a l  t e s t .  A l l  o f  t h e  c o n c e r n s  o f  t h e  p r e s e n c e  o f  

t r a c e  m u t a g e n s  o r  c a r c i n o g e n s  i n  f o o d s  i r r a d i a t e d  a t  " l o w "  

d o s e s  o f  1 0 0 , 0 0 0  r a d s  a r e  o n l y  g r e a t e r  a t  d o s e s  o f  one  

m i l l i o n  r a d s ,  r e q u i r e d  f o r  e v e n  p a r t i a l  S a l m o n e l l a  

i n a c t i v a t i o n .

2 .  M a j o r  u n r e s o l v e d  m i c r o b i o l o g i c a l  q u e s t i o n s  a r i s e  

r e g a r d i n g  t h e  s a f e t y  o f  gamma p r o c e s s i n g  o f
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s a l m o n e l l a - c o n t a m i n a t e d  p o u l t r y :  much o f  t h e  v i r u l e n c e  o f  

r e c e n t  c a s e s  o f  s a l m o n e l l o s i s  has  been  a t t r i b u t e d  t o  t h e  

p r e s e n c e  o f  a n t i b i o t i c  r e s i s t a n t  s t r a i n s  o f  t h e  p a t h o g e n ,  

d u e  i n  t u r n  t o  t h e  u s e  o f  t h e s e  a n t i b i o t i c s  i n  t h e  p o u l t r y  

i n d u s t r y  (C ohe n  and  T a u x s ,  1 9 8 6 ) ,  t h e  a d d i t i o n  o f  a h i g h l y  

m u t a g e n i c  p r o c e s s i n g  p r o c e d u r e ,  n a m e l y ,  gamma i r r a d i a t i o n ,  

on  p o u l t r y  c a r c a s s e s  s t i l l  c o n t a i n i n g  l o w  l e v e l s  o f  

a n t i b i o t i c s  i s  an a p p a l l i n g  s c e n a r i o  f o r  t h e  a p p e a r a n c e  i n  

t h e  i r r a d i a t e d  f o o d  o f  new ,  a n t i b i o t i c - r e s i s t a n t  s t r a i n s .  

T h i s  i s s u e  h a s  r e c e i v e d  s e r i o u s ,  b u t  n o t  a d e q u a t e ,  a t t e n t i o n  

i n  t h e  s c i e n t i f i c  l i t e r a t u r e  ( P r i v e t  e t  a l . ,  1 9 7 1 ) .

E n h a n c e m e n t  o f  a f l a t o x i n  p r o d u c t i o n

T h e  FDA h a s  a l s o  b e e n  q u i c k  t o  d i s m i s s  c o n c e r n s  t h a t  i r r a d i a t i o n  

o f  A s p e r g i l l i s  f l a v u s  s p o r e s  o r  t h e  g r a i n s  upon w h i c h  t h i s  

f u n g u s  c a n  g r o w ,  c a n  i n c r e a s e  t h e  p r o d u c t i o n  o f  t h e  p o t e n t  

c a r c i n o g e n  a f l a t o x i n  ( F e d e r a l  R e g i s t e r ,  4 / 1 8 / 8 6 )  c i t i n g  and  

d i s m i s s i n g  a s i n g l e  s t u d y  on  t h e  s u b j e c t .  I n  f a c t  ( T a b l e . 3) 

t h e r e  h a v e  b e e n  s e v e r a l  s t u d i e s  s h o w in g  s e r i o u s  a f l a t o x i n —  

e n h a n c e m e n t  e f f e c t s  a t  o r  n e a r  t h e  v e r y  d o s e s  p r o p o s e d  f o r  t h e  

i r r a d i a t i o n  o f  g r a i n .
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Summ ary :  r e s c i n d  FDA a p p r o v a l s

I n  s u m m a ry ,  t h e  c o n t i n u i n g  r e s e a r c h  e f f o r t  by  o u r  o r g a n i z a t i o n  

i n d i c a t e s  c l e a r l y  t h a t  r e c e n t  and p e n d i n g  a p p r o v a l s  o f  f o o d  

i r r a d i a t i o n  p r o c e s s i n g  b y  t h e  FDA s h o u l d  be r e s c i n d e d ,  and t h e  

same d e g r e e  o f  c a u t i o n  now b e i n g  e x p r e s s e d  by  s e v e r a l  s t a t e  and  

n a t i o n a l  a g e n c i e s  a r o u n d  t h e  w o r l d  be i m p l e m e n t e d  on a f e d e r a l  

l e v e l .
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T a b l e  1 BIOASSAYS ON IRRADIATED ORGANIC MEDIA AND FOODS SHOWING PO SIT IVE  
MUTAGENICITY, CHROMOSOMAL DAMAGE, TERATOGENICITY,  OR CYTOTOXICITY

(page 1)

a u t h o r ( s ) d a t e i r r a d i a t e d  m a t e r i a l o b s e r v a t i o n o b s e r v e d  i n

K u z i n  & K r y u k o v a 1961 p l a n t  l e a v e s c h r o m o s o m a l  damage p l a n t  e m b r y o s
S w a m in a th a n  e t  a l . 1962 p o t a t o  mash c h r o m o s o m a l  damage b a r l e y  e m b r y o s
K u z i n 1963 p l a n t  l e a v e s m u t a g e n i c i t y  o f  e x t r a c t s p l a n t  c e l l s
S w a m in a th a n  e t  a l . 1963 c u l t u r e  m ed ium m u t a g e n i c i t y d r o s o p h i l a
C h o p r a  & S w a m in a th a n 1964 p o t a t o  mash d e v e l .  a b n o r m a l i t i e s b a r l e y  e m b r y o s
M o l i n  & E h r e n b e r g 1964 c u l t u r e  m ed ium c y t o t o x i c i t y b a c t e r i a
B e r r y  e t  a l . 1965 v a r i o u s  s u g a r s c y t o t o x i c i t y human & mouse c e l l s
C h o p ra 1965 c u l t u r e  med ium p r o b a b l e  m u t a g e n i c i t y b a c t e r i a
H o l s t e n  e t  a l . 1965 c o c o n u t  m i l k ,  s u c r o s e c h r o m o s o m a l  damage c a r r o t  e x p l a n t s
P a r k a s h 1965 n u c l e i c  a c i d s m u t a g e n i c i t y d r o s o p h i l a
R i n e h a r t  & R a t t y 1965 c u l t u r e  m ed ium m u t a g e n i c i t y d r o s o p h i l a
F r e y  & P o l l a r d 1966 c u l t u r e  med ium m u t a g e n i c i t y b a c t e r i a
Shaw & Hayes 1966 s u c r o s e c h r o m o s o m a l  damage human l y m p h o c y t e s
H i l l s  & B e r r y 1967 g l u c o s e c y t o t o x c i t y mouse f i b r o b l a s t s
H o l l o w e l l  & L i t t l e f i e l d 1967 p la s m a c h r o m o s o m a l  damage human l y m p h o c y t e s
M a k in e n  e t  a l . 1967 p i n e a p p l e c h r o m o s o m a l  damage o n i o n  r o o t s
P a r k a s h 1967 n u c l e i c  a c i d s m u t a g e n i c i t y d r o s o p h i l a
R i n e h a r t  & R a t t y 1967 n u c l e i c  a c i d s m u t a g e n i c i t y  ' d r o s o p h i l a  *
R i n e h a r t  & R a t t y 1967 c u l t u r e  med ium m u t a g e n i c i t y d r o s o p h i l a
S c h u b e r t  e t  a l . 1967 s u c r o s e c y t o t o x i c i t y b a c t e r i a
S t e w a r d  e t  a l . 1967 s u c r o s e c y t o t o x i c i t y c a r r o t  e x p l a n t s
H o l l o w e l l  & L i t t l e f i e l d 1968 p la s m a c h r o m o s o m a l  damage human l e u c o c y t e s
M e l e t t e  e t  a l . 1968 w h e a t  e n d o s p e r m m u t a g e n i c i t y w h e a t
A m m i r a t o  & S t e w a r d 1969 s u c r o s e d e v e l .  a b n o r m a l i t i e s p l a n t  r o o t  c e l l s
C h o p r a 1969 c u l t u r e  m ed ium m u t a g e n i c i t y b a c t e r i a
M o u ts c h e n - D a h m e n  e t  a l . 1970 l a b o r a t o r y  d i e t p r e i m p l a n t a t i o n 1 d e a t h mouse
S c h u b e r t  and  S a n d e r s 1971 v a r i o u s  s u g a r s c y t o t o x i c i t y b a c t e r i a
K o p y l o v  e t  a l . 1972 p o t a t o e s m u t a g e n i c i t y  o f  e x t r a c t s mouse ( s p e r m  c e l l s )
K o p y l o v  e t  a l . 1973 p o t a t o e s m u t a g e n i c i t y mouse
B h a s k a ra m  & S a d a s i v i a n 1975 w h e a t p o l y p l o i d y m a l n o u r i s h e d  c h i l d r e n
V i j a y a l a x m i  & S a d a s i v a n 1975 w h e a t c h r o m o s o m a l  damage r a t  (b o n e  m a r ro w )
V i j a y a l a x m i 1975 w h e a t p o l y p l o i d y r a t  ( b o n e  m a r r o w )
V i j a y a l a x m i 1976 w h e a t m u t a g e n i c i t y mouse
V i j a y a l a x m i 1976 w h e a t  i s p e rm  c o u n t  r e d u c t i o n mouse
V i j a y a l a x m i 1976 w h e a t p o l y p l o i d y mouse (b o n e  m a r ro w )
V i j a y a l a x m i 1976 w h e a t a n e u p l o i d y mouse ( s p e r m  c e l l s )
V i j a y a l a x m i  & Rao 1976 w h e a t m u t a g e n i c i t y r a t
V i j a y a l a x m i  & Rao 1976 w h e a t s p e rm  c o u n t  r e d u c t i o n r a t



BIOASSAYS ON IRRADIATED ORGANIC MEDIA AND FOODS SHOWING PO SIT IVE  (p a g e  2)
MUTAGENICITY,  CHROMOSOMAL DAMAGE, TERATOGENICITY,  OR CYTOTOXICITY

a u t h o r ( s) d a t e i r r a d i a t e d  m a t e r i a l o b s e r v a t i o n o b s e r v e d  i n

A i y a r  & Rao 1977 v a r i o u s  s u g a r s m u t a g e n i c i t y b a c t e r i a
FAO/IAEA/WHO 1977 p o t a t o e s m u t a g e n i c i t y  o f  e x t r a c t s mouse
R enner 1977 l a b o r a t o r y  d i e t p o l y p l o i d y h a m s t e r
L e v i n a  & I v a n o v 1978 l a b o r a t o r y  d i e t a u t o im m u n e  d i s e a s e r a t
V i j a y a l a x m i 1978 w h e a t l o w  a n t i b o d y  l e v e l s r a t
V i j a y a l a x m i 1978 w h e a t p o l y p l o i d y ,  o t h e r  e f f e c t s monkey
W i l m e r  e t  a l . 1979 n u c l e i c  a c i d s m u t a g e n i c i t y b a c t e r i a
I v a n o v  & L e v i n a 1981 l a b o r a t o r y  d i e t t e s t i c u l a r  a b n o r m a l i t i e s r a t
W i l m e r  e t  a l . 1981 n u c l e o s i d e s m u t a g e n i c i t y b a c t e r i a

A c c o r d  R e s e a r c h  and E d u c a t i o n a l  A s s o c i a t e s  
New Y o r k ,  NY ( 2 1 2 ) 5 8 0 - 3 8 8 9
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a b l e  2 ID E N T IF IC A T IO N  OF MUTAGENIC, CARCINOGENIC, OR CYTOTOXIC RADIOLYTIC PRODUCTS 
IN  IRRADIATED ORGANIC MEDIA OR FOOD

u t h o r ( s )  

uz i n

e r r y  e t  a l .

I Zeany  

o w er  & W i l l s

c h u b e r t  e t  a l .  

c h u b e r t  & S a n d e r s

t e w a r d  e t  a l . 

r e y  & P o l l a r d

h o p ra

u z i n

i l m e r  e t  a l .  

r o o k s  & K l a m e r t h

d a t e  i r r a d i a t e d  m a t e r i a l

1965

1965

1 98 0

1986

1967

197 1

1967

1966

1969

1963

1981

r a d i o l y t i c  p r o d u c t

p l a n t  m a t t e r ,  r a t  t h y m u s , o r t h o q u i n o n e s  
t y r o s i n e  o r t h o p h e n o l s

d e x t r o s e ,  f r u c t o s e

•' H ! *
b u f f a l o  m e a t  i v I i

b e n z p y r e n e ,  s t a r c h  & 
o i l  m i x t u r e s

s u c r o s e  Vl

D - g l u c o s e ,  D - f r u c t o s e ,  
D -m a n n o s t i ,  D - r h a m n o s e ,  
D - g a l a c t o s e ,  D - f u c o s e

s u c r o s e

m i n i m a l  c e l l  m ed ium

g l u c o s e  

p l a n t  t i s s u e s

d e o x y - D - r i b o s e
D - r i b o s e

1968 g l u c o s e

g l y o x a l
f o r m a l d e h y d e

p e r o x i d e s
c a r b o n y l  c om pounds

b e n z o ( a ) p y r e n e s  
q u i n o n e s  
m a l o n a l d e h y d e  
l i p i d  p e r o x i d e s

h y d r o x y a l k y l  p e r o x i d e s  
g l y o x a l

a l p h a ,  b e t a - u n s a t u r a t e d  
c a r b o n y l  su g a r 's

f o r m i c  a c i d  

h y d r o g e n  p e r o x i d e

o r g a n i c  p e r o x i d e s

o r g a n i c  p e r o x i d e s  
o r t h o q u i n o n e s

h y d r o g e n  p e r o x i d e  
m a l o n a l d e h y d e  
c a r b o n y l  com pounds

g l y o x a  1.
m a l o n y l d  i a l d e h y d e

c om m en ts

c a r c i n o g e n  i c  
c a r c i n o g e n i c

m u t a g e n i c
m u t a g e n i c

m u t a g e n i c
c y t o t o x i c

c a r c i n o g e n i c
c a r c i n o g e n i c
m u t a g e n i c
m u t a g e n i c

m u t a g e n i c
m u t a g e n i c

c y t o t o x i c  ( t o x i c i t y  
i n c r e a s e d  upon  h e a t i n g  
i r r a d i a t e d  s o l u t i o n )

m u t a g e n i c

m u t a g e n i c ,  g e n e r a t e s  
s e c o n d a r y  m u ta g e n s

m u t a g e n i c

m u t a g e n i c
c a r c i n o g e n i c

m u t a g e n i c  
m u ta g e n  i c  
c y t o t o x  i c

m u t a g e n i c ,  blnrln t o  D N A  

m u t a g e n i c ,  b i n d s  t o  D N A

A c c o r d  R e s e a r c h  and E d u c a t i o n a l  A s s o c i a t e s  
New Y o r k ,  NY ( 2 1 2 ) 5 8 0 - 3 8 8 9
r / 1 r /n n



T a b l e  3 PUBLISHED. STUDIES IND ICATING  INCREASED )A^rFLAT03CIN

7 ,  • >1 •

a u t h o r  .i d a t e  i r r a d i a t e d  m a t e r i a l  ; “ •
*•*» I • i • . •

PRODUCTION AFTER IRRADIAT IO N

•\ .
d o s e

J e m m a l i  & G u i l b o t  1969 . A s p e r g i l l i s  f l a v u s  s p o r e s  7 5  -  200 k r a d
• ■ 1 . t ,

S c h i n d l e r  & N o b le  1970  A s p e r g i l l i s  f l a v u s  s p o r e s  20 -  500 k r a d
• • • 1 - • ■ i... * * 1 *

P r i y a d a r s h i n i  & T u l p u l e  1976 w h e a t ,  p o t a t o e s ,  m a i z e ,  s o r g h u m ,  m i l l e t  10 -  75 k r a d

P r i y a d a r s h i n i  & T u l p u l e  1979 w t e a t  5 0  _ 25Q k r a d

S c h i n d l e r  e t  a l .  1980  A s p e r g i l l i s  f l a v u s  s p o r e s  7 5  _ 4 5 0  k r a d

A c c o r d  R e s e a r c h  and  E d u c a t i o n a l  A s s o c i a t e s  
New Y o r k ,  NY ( 2 1 2 ) 5 8 0 - 3 8 8 9
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O ffic ial B usiness

A l a s k a  S t a t e  L e g i s l a t u r e
H o u s e

P . O .  B O X  V

REPRESENTATIVE RANDY PHILLIPS , State Capitol
Ho u s e  D i s t r i c t  15 Ju"ea,,• Alaska
(907) A65-A9A9

M e m o r a n d u m

TO: R e p r e s e n t a t i v e  J o h n  S u n d ,  C h a i r m a n

H o u s e  J u d i c i a r y  C o m m i t t e e

I
F R O M :  R e p r e s e n t a t i v e  R a n d y  P h i l l i p s ^  • -vl f

D A T E :  M a r c h  10, 1988

RE: C S H B  3 8 8  (HESS)

A t t a c h e d  is  a m e m o r a n d u m  f r o m  T h e r e s a  L. B a n n i s t e r ,  L e g i s l a t i v e  C o u n s e l .  

T h i s  m e m o r a n d u m  d i s c u s s e s  t h e  f e d e r a l  p r e e m p t i o n  c l a u s e ,  a n  i s s u e  r a i s e d  

b y  R e p r e s e n t a t i v e  G r u e n b e r g  at y e s t e r d a y ' s  c o m m i t t e e  m e e t i n g .

If y o u  h a v e  a n y  q u e s t i o n s ,  p l e a s e  d o  n o t  h e s i t a t e  to c o n t a c t  me. T h a n k  

y o u  f o r  y o u r  a s s i s t a n c e .

A t t a c h m e n t

cc: Rep. F r a n  U l m e r  ( w / a t t a c h m e n t )

Rep. S a m  G o t t e n  ( w / a t t a c h m e n t )

R ep. M a x  G r u e n b e r g  ( w / a t t a c h m e n t )

Rep .  M i k e  N a v a r r e  ( w / a t t a c h m e n t )

Rep. R a m o n a  B a r n e s  ( w / a t t a c h m e n t )

R ep .  R o b i n  T a y l o r  ( w / a t t a c h m e n t )
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LEGISLATIVE AFFAIRS AGENCY
M E M O R A N D U M  March 10, 1988

SUBJECT: Federal preemption and CSHB 3 8 8 (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 is­
sue is strictly black and white, in my opinion the FDCA 
would not preempt this prohibition.

At the outset, there is no specific preemption provision in 
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, it 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, I believe that a court would hesitate to pre­
empt this proposed law for two reasons. The first reason is 
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 its inhabitants. 
The second reason is that there is 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, I believe that it 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 I may be of further assistance, please advise.

T L B :gc 
W K G 2 :45



A l a s k a  C e n t e r  f o r  t h e  E n v i r o n m e n t

700 H Street, Suite 4 • Anchorage, Alaska 99501 • (907) 274-3621

T o  H o u s e  J u d i c i a r y  C o m m i  t t e e  M e m b e r s :

A l a s k a  C e n t e r  f o r  t h e  E n v i r o n m e n t  is a n o n p r o f i t  c i t i z e n s  
o r g a n i z a t i o n  i n t e r e s t e d  i n  e n v i r o n m e n t a l  p r o t e c t i o n .  We s u p p o r t  

H B  388, r e l a t i n g  t o  i r r a d i a t e d  food.

We u n d e r s t a n d  t h a t  t h e  U S  D e p a r t m e n t  o f  E n e r g y  h a s  c o n t r a c t e d  

w i t h  t h e  U n i v e r s i t y  t o  c o n s t r u c t  a d e m o n s t r a t i o n  p l a n t  to 

i r r a d i a t e  fi s h .  We a r e  c o n c e r n e d  a b o u t  t h e  p o s s i b i l i t y  o f  

h a v i n g  t h i s  t y p e  o f  f a c i l i t y  i n  A l a s k a  b e c a u s e  o f  t h e  r i s k s  
i n v o l v e d .  T h e s e  r i s k s  i n c l u d e  t r a n s p o r t a t i o n  a c c i d e n t s ,  

r e l e a s e s  t h r o u g h  l e a k s  o r  e m i s s i o n s  o r  s p i l l s  o f  r a d i o a c t i v e  

m a t e r i a l s .  T h e  C e s i u m - 1 3 7  t h a t  is t o  be u s e d  w o u l d  l i k e l y  

c o n t a m i n a t e  g r o u n d w a t e r  if s p i l l e d  t o  t h e  g r o u n d  b e c a u s e  o f  i t s  
s o l u b i l i t y  i n  w a t e r .  Al s o ,  h o w  w o u l d  it be d e c i d e d  w h e r e  t o  

l o c a t e  s u c h  a f a c i l i t y - - w i l l  s e i s m i c i t y ,  f l o o d i n g  a n d  
e n v i r o n m e n t a l l y  u n s u i t e d  a r e a s  be e x c l u d e d  f r o m  c o n s i d e r a t i o n ?

We s u p p o r t  p a s s a g e  o f  H B  3 8 8  as a s t e p  t o w a r d s  d i s c o u r a g i n g  t h e  
d e v e l o p m e n t  o f  t h e  f o o d  i r r a d i a t i o n  i n d u s t r y  i n  A l a s k a .  T h e r e  
is t o o  m u c h  t h a t  is u n k n o w n  a b o u t  t h e  m o l e c u l a r  c h a n g e s  i n  f o o d  

r e s u l t i n g  f r o m  i r r a d i a t i o n  a n d  t h e  p r o d u c t i o n  o f  u n i q u e  
r a d i o l y t i c  p r o d u c t s  to b e  a s s u r e d  t h a t  it is a s a f e  p r o c e s s .  I n  

f a c t ,  o f  4 1 3  a v a i l a b l e  s t u d i e s  o n  f o o d  i r r a d i a t i o n ,  t h e  F D A  

f o u n d  o n l y  5 s t u d i e s  t h a t  a p p e a r  t o  s u p p o r t  s a f e t y  ( f r o m  F i n a l  

R e p o r t  T a s k  G r o u p  I r r a d i a t e d  Fo o d ,  U.S. D e p a r t m e n t  o f  H e a l t h .

A p r i  1 1 982).

Si n c e r e l y ,

M a r c h  8, 1 9 8 8

K r i s t i n e  B e n s o n  

H a z a r d o u s  W a s t e  S p e c i a l i s t
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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 irradiated ingredient is a spice. While it appears 
passage of this bill would have economic impact 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 is safe for human consumption. 
The FDA has concluded there is 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, including radiation doses far in excess of those 
considered acceptable for food processing. In its 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 is 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 in 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 inappropriate to forbid the sale of irradiated food in 
the state. Proper labeling of irradiated foods will allow 
those opposed to it 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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P O S I T I O N  P A P E R  

D E P A R T M E N T  O F  E N V I R O N M E N T A L  C O N S E R V A T I O N

H o u s e  B i l l  N o .  3 8 8  F e b r u a r y  2, 1 9 8 8

" A n  a c t  p r o h i b i t i n g  t h e  s a l e  o f  i r r a d i a t e d  f o o d . "

D e p a r t m e n t  p o s i t i o n :

T h e  D e p a r t m e n t  h a s  n o t  t a k e n  a  p o s i t i o n  o n  t h i s  b i l l  f o r  t h e  

f o l l o w i n g  r e a s o n s .  T h e  D e p a r t m e n t  h a s  n o  s t a f f  w i t h  t r a i n i n g  a n d  

e x p e r i e n c e  i n  t h e  i r r a d i a t i o n  o f  f o o d .  T h e  D e p a r t m e n t ' s  

e x p e r t i s e  r e g a r d i n g  f o o d  p r o d u c t s  i s  i n s p e c t i n g  t h e  s a n i t a r y  

o p e r a t i o n s  o f  f o o d  p r o d u c t i o n  f a c i l i t i e s .  T h e r e  i s  a  l a r g e  

a m o u n t  o f  i n f o r m a t i o n  a n d  s c i e n t i f i c  d a t a  o n  t h i s  i s s u e .

A l t h o u g h  r e v i e w  a n d  a n a l y s i s  o f  t h e  a v a i l a b l e  d a t a  a r e  b e y o n d  t h e  

D e p a r t m e n t ' s  c u r r e n t  c a p a c i t y  t o  e f f e c t i v e l y  r e v i e w  a n d  a n a l y z e ,  

w e  a r e  p l e a s e d  t o  a s s i s t  t h e  c o m m i t t e e  i n  i d e n t i f y i n g  u s e f u l  

i n f o r m a t i o n ,  i n c l u d i n g  t h e  f o l l o w i n g  b a c k g r o u n d .

F D A  R e q u i r e m e n t s

T h e  t r e a t m e n t  o f  c e r t a i n  f o o d  p r o d u c t s  a n d  s p i c e s  w i t h  i o n i z i n g  

r a d i a t i o n  is- a p p r o v e d  b y  t h e  U . S .  F o o d  a n d  D r u g  A d m i n i s t r a t i o n  

( F D A ) . F D A  h a s  a p p r o v e d  t h e  f o l l o w i n g  a p p l i c a t i o n  d o s a g e s :  f o r

f o o d s  w h i c h  c a n  c o m p r i s e  m o r e  t h a n  0 . 0 1 %  o f  t h e  d a i l y  d i e t ,  t h e  

d o s a g e  c a n n o t  e x c e e d  1 k i l o g r a y  ( K G y ) ; f o r  f o o d s  w h i c h  c a n  

c o m p r i s e  l e s s  t h a n  0 . 0 1 %  o f  t h e  d a i l y  d i e t ,  d o s a g e  c a n n o t  e x c e e d  
5 0  K G y .

F D A  A p p r o v e d  S o u r c e s  o f  I r r a d i a t i o n

A p p r o v e d  i r r a d i a t i o n  s o u r c e s  i n c l u d e :  r a d i o a c t i v e  i s o t o p e s

( C o b a l t - 6 0  o r  C e s i u m - 1 3 7 )  a n d  m a c h i n e s  ( x - r a y  o r  e l e c t r o n  b e a m ) .

F D A  F o o d s  A p p r o v e d  f o r  I r r a d i a t i o n

F D A  h a s  a p p r o v e d  t h e  a p p l i c a t i o n  o f  i r r a d i a t i o n  t o  t h e  f o l l o w i n g  

f o o d s :  f r u i t s / v e g e t a b l e s  ( s l o w  g r o w t h  a n d  r i p e n i n g  a n d  c o n t r o l  

i n s e c t s ) ? d r i e d  s p i c e s  a n d  h e r b s  ( k i l l  i n s e c t s  a n d  c o n t r o l  

m i c r o o r g a n i s m s ) ; p o r k  ( c o n t r o l  t r i c h i n o s i s ) ; w h i t e  p o t a t o e s  

( g r o w t h  a n d  m a t u r a t i o n  i n h i b i t i o n ) ; a n d  w h e a t  a n d  w h e a t  f l o u r  
( c o n t r o l  i n s e c t s ) .

F D A  L a b e l i n g  R e q u i r e m e n t s

L a b e l i n g  r e q u i r e m e n t s  h a v e  a l s o  b e e n  i m p o s e d  b y  F D A  t o  e n s u r e  

t h a t  t h e  c o n s u m e r  i s  a w a r e  t h a t  f o o d  t h e y  a r e  c o n s u m i n g  h a s  b e e n  

i r r a d i a t e d .  T r e a t e d  p r o d u c t s  c o n t a i n  a l a b e l  s t a t e m e n t  t h a t  

c o n t a i n s  t h e  i n t e r n a t i o n a l  i r r a d i a t i o n  p r o c e s s  l o g o  ( t u l i p )  a n d



t h e  s t a t e m e n t  " t r e a t e d  w i t h  r a d i a t i o n "  o r  " t r e a t e d  b y  

i r r a d i a t i o n " .  O n  A p r i l  18, 1 9 8 8  t h e  r e q u i r e m e n t  f o r  t h e  w r i t t e n  

w a r n i n g  i s  s c h e d u l e d  t o  b e  w i t h d r a w n .  T h i s  a c t i o n  w o u l d  l e a v e  

o n l y  t h e  i n t e r n a t i o n a l  i r r a d i a t i o n  p r o c e s s  l o g o  o n  r e t a i l  

p a c k a g e s .  F D A  h a s  i n f o r m e d  D E C  t h a t  t h i s  w i l l  p r o b a b l y  n o t  

o c c u r  s i n c e  t h e  a v e r a g e  c o n s u m e r  p r o b a b l y  d o e s  n o t  k n o w  w h a t  t h e  
l o g o  s y m b o l i z e s .

E n f o r c e m e n t

T h e  d e p a r t m e n t  w o u l d  e n f o r c e  t h e  p r o v i s i o n s  o f  t h i s  b i l l  b y  

i n s p e c t i n g  f o o d  d i s t r i b u t o r s ,  w a r e h o u s e s ,  a n d  r e t a i l  a n d  

w h o l e s a l e  o u t l e t s  f o r  f o o d  l a b e l e d  w i t h  t h e  f e d e r a l l y  r e q u i r e d  

i r r a d i a t i o n  s y m b o l  a n d  p r o d u c t  s t a t e m e n t .  I f  i r r a d i a t e d  f o o d  w a s  

f o u n d  d u r i n g  t h e  c o u r s e  o f  i n s p e c t i o n ,  t h e  d e p a r t m e n t  w o u l d  

e m b a r g o  t h e  p r o d u c t  u n d e r  t h e  a u t h o r i t y  i n  1 7 . 0 2 0 . 2 3 0  a n d  r e q u i r e  

t h a t  i t  b e  d e s t r o y e d  o r  r e t u r n e d  t o  a n  o u t - o f - s t a t e  d i s t r i b u t o r .
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"An Act relating to irradiated food"
departmentposmou -jhe passage of HB 388 would require that the Department expand it's inspection 
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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.



IsnvJronmental Sanitarian II
No. <jf Positions | Rai^p/^tep Barg . Un^ |

Time Status S ta ff Mouths
F Four (4)

Locstion  Election District 
Anchorage, Ak. 7

■ I v r .  ' ; , ' Justification
! Type o f  Expenditure Amount

1 2 3 This position is required to support the im ple menta-

.Salary 11.2 : ■ ' •. «r• V. V •
'

tion or HB JBB An Act relating to irr ad ia t e d  food." 

Ap p r o xi ma te l y  500 retail m a r ke ts - wo u l d  be inspected 

to ensure that p rohibited products were not being 

sold. All retail markets w oul d be c ontacted and 

notified of the new law. It is estim ate d that the 

inspection of these facilities w o u l d require a p p r o x­

imately 2 hours each, inc lud ing  travel time.

The additional inspection effort w o uld  amount to a 

total of 602 hours per ye a r  or about four months 

per year.

Benefits 3.7
Premium Pay l __
Other -

Tota l Personal Services 14.9

Travel -
Contractual 2.0
Commodities 1 . 0
Equipment —
Other —

Tota l Cost 17.9

Funding Source fo r  T ota l Cost
Federal ReceiDts 1 0 0 2 -
G . F. Match 1 0 03 -
General Fund 1 0 0 4 17.9
G F Program Receipts 1 0 0 5 -
Other -

R e q u e s t  F o r  
N e w  P o s it io n

Agency E n v i r o n m e n t a l  C o n s e r v a t i o n

B RU E n v i r o n m e n t a l  H e a l t h ________

C om ponent S a n i t a t i o n ______________________
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