
1/ 

Ill 

P U B L I C HEARING 

before 

ASSEMBLY HEALTH AND HUMAN RESOURCES COMMITTEE 

ASSEMBLY BILL 3150 AND SENATE BILL 2571 

(Prohibit distribution and sale of irradiated food) 

June 15, 1987 
Room 341 
State House Annex 
Trenton, New Jersey 

MEMBERS OF COMMITTEE PRESENT: 

Assemblyman Harold L. Colburn, Jr., Chairman 
Assemblyman Rodney P. Frelinghuysen 

ALSO PRESENT: 

David Price 
Office of Legislative Services 
Aide, Assembly Health and Human 
Resources Committee 

* * * * * * * * * * 

Hearing Recorded and Transcribed by 
Office of Legislative Services 

Public Information Office 
Hearing Unit 

State House Annex 
CN 068 

Trenton, New Jersey 08625 

II 



-tAROLD L COLBURN. JR. 
New iJrrsry lhatr ilregislaturr 

ASSEMBLY HEAL TH AND HUMAN 
RESOURCES COMMITTEE 

STATE HOUSE ANNEX. CN-068 
TRENTON, NEW JERSEY OH25 

TELEPHONE: 1909) 292-1146 

Ch•irm•n 
.. ICHOLAS R. FELICE 

Vit:e·Cheirm•n 
"°DNEY P. FRELINGHUYSEN 
r'HOMAS J. DEVERIN 
•EORGE J. OTLOWSKI 

June 1, 1987 

NOTICE OF A PUBLIC HEARING 

THE ASSEMBLY ·HEALTH AND HUMAN RESOURCES COMMITTEE 
ANNOUNCES A PUBLIC HEARING TO RECEIVE TESTIMONY CONCERNING 
ASSEMBLY BILL NO. 3150 AND SENATE BILL NO. 2571, WHICH WOULD 
PROHIBIT THE DISTRIBUTION AND SALE OF IRRADIATED FOOD. 

Monday, June 15, 1987 
Beginning at 10:30 A.M. 
Room 341 of the State House Annex 
Trenton, New Jersey 

The Assembly Health and Human Resources Committee will hold a 

public hearing on Monday, June 15, 1987, beginning at 10:30 A.M., in Room 

341 of the State House Annex, Trenton, New Jersey, to receive testimony 

concerning Assembly Bill No. 3150 (Kelly/Loveys) and ~nate Bill No. 2571 

(Dorsey), which would prohibit the distribution and sale of irradiated food. 

The purpose of this public hearing is to receive testimony only; the 

committee will not be voting on these bills on this date. 

Address any questions or requests to testify to David Price, 

Committee Aide (609..;292-1646), State House Annex, Trenton, New Jersey 

08625. Persons wishing to testify are asked to submit nine copies of their 

testimony on the day of the hearing. The chairman may find it necessary to 

limit the number of witnesses or the time available to each witness. 



ASSEMBLY, No. 3150 

STATE OF NEW JERSEY 
INTRODUCED SEPTEMBER 15, 1986 

By Assemblymen KELLY, LOVEYS, Hendrickson, Felice, Zecker, 

Di Gaetano, Assemblywoman Donovan, Assemblymen Mora11,. Gen

ova, Zangari, McEnroe, Arango, Dario, Gargiulo and Assembly

woman Ogden 

.AJS AcT prohibiting the distribution and sale of food processed 

utilizing radiation. 

1 BE IT ENACTED by the Senate and General .Assernbly of the State 

2 of New Jersey: 

1 1. R. G. 24 :5-8 is amended to read as follows: 

2 24 :5-8. For the purposes of this subtitle food shall be deemed 

3 adulterated: 

4 A. (1) If it bears or contains any poisonous or deleterious sub-

5 stance which may render it injurious to health, but in case the sub-

6 stance is not an added substance such food shall not be considered 

7 adulterated under this clause if the quantity of such substance in 

8 such food does not ordinarily render it injurious to health[,]; or 

9 (2) If it bears or contains any added poisonous or added deleter-

10 ious substance which is unsafe within the meaning of regulations 

11 promulgated by the Department of Health limiting the quantity 

12 therein or thereon to such extent as the Department of Health of 

13 the State of New Jersey finds necessary for the protection of the 

14 public health; or 

15 (3) If it consists in whole or in part of any filthy, putrid, or de-

16 composed substance, or if it is otherwise unfit for food; or 

17 (4) If it has been produced, prepared, packed or held under in-

18 sanitary conditions whereby it may have become contaminated 
ExPLANATION-Matter enclosed in bold-faced brackets [tbusl in the above bill 

is not enacted and is intended lo be omitted in tbe law. 
Matter printed in italics thus i1 new matter. 
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19 with filth, or whereby it may have been rendered injurious to 

20 health; or 

21 · ( 5) If it is in whole or in part the product of an animal ·which 

22 has not been inspected, and the meat of such animal passed as fit 

23 for food, 

24 (a) by an official Federal inspector, or 

25 (b) By such officer or person as shall be qualified for such 

26 purpose in accordance with, and in such manner as shall be 

27 prescribed by, regulations adopted by the State department; 

28 if such inspection is required by such regulations, or if it is in 

29 whole or in part the product of an animal · which has died 

30 otherwise than by slaughter; or 

31 (6) If its container is composed, in whole or in part, of any 

32 poisonous or deleterious substance which may Tender the contents 

33 injurious to health; or 

34 (7) If, during the course of its processing, it has been exposed 

35 to, or treated with, radiation as a means of preservation. 

36 B. (1) If any valuable constituent has been in whole or in part 

37 omitted or abstracted therefrom; or 

38 (2) If any substance has been snbstituted wholly or in part 

39 therefor; or 

40 (3) If damage or inferiority has been concealed in any manner; 

41 or 

42 (4) If any substance has been added thereto or mixed or pack-

43 aged therewith so as to increase its bulk or weight, or reduce its 

44 quality or strength or make it appear better or of greater value 

45 than it is. 

46 . C. If it falls below the standard of purity, quality or strength 

47 . which it purports or is represented to possess. 

48 D. If it bears or contains a coal-tar color other than one from a 

49 batch that has been certified under the Federal Act. 

1 2. This act shall take effect immediately. 

STATEMENT 

This bill would deem irradiated food-food processed with radi

ation in order to preserve it~adulterated, thus prohibiting its 

distribution and sale. 

The exposure of food to radiation causes chemical changes in 

the food. The "radiolytic" products so generated may, in large 

quantities, cause cancer, birth defects, or other disorders. "11ile 

the radiolytic products produced by food processing irradiation 
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are believed to be too low to cause harm, testing has been incon

clusive on this point. 

It therefore seems prudent to prohibit food irradiation until 

studies of its effects on human health, including its effects not only 

on consumers but workers exposed to radiation and the impacts 

associated with the transportation of radioactive material used in 

the processing, are reviewed and found to be conclusive in favor 

of safety. 

FOOD .A.ND NUTRITION 

Prohibits distribution and sale of irradiated food. 
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SENATE, No. 2571 

STATE OF NEW JERSEY 
INTRODUCED SEPTEMBER 22, 1986 

By Senator DORSEY 

Ref erred to Committee on Institutions, Health and Welfare 

AN AcT prohibiting the distribution and sale of food processed 

utilizing radiation. 

1 BE IT ENACTED by the Senate and- General Assembly of the State 

2 of New Jersey: 

1 L R. S. 24 :5-8 is amended to read as follows: 

2 24 :5-8. For the purposes of this subtitle food shall be deemed 

3 adulterated: 

4 A. (1) If it bears or contains any poisonous or deleterious sub-

5 stance which may render it injurious to health; but in case the sub-

6 stance is not an added substance such food shalLnot be considered 

7 adulterated under this clause if the quantity of such substance in 

8 such food does not ordinarily render it injurious to health[,]; or 

9 (2) If it bears or contaius any added poisonous or added dele-

10 terious substance which is unsafe within the meaning of regulations 

11 promulgated by the Department of Health limiting the quantity 

12 therein or thereon to such extent as the Department of Health of 

13 the State of New Jersey finds necessary for the protection of the 

14 public health; or 

15 (3) If it consists in whole or in part of any filthy, putrid, or 

16 decomposed substance, or if it is otherwise unfit for food; or 

17 ( 4) If it has been produced, prepared, packed or held under 

18 insanitary conditions ,,·hereby it may have become contaminated 

19 with filth, or whereby it may have been rendered injurious to health; 

20 ·or· 

21 (5) If it is in whole or in part the product of an animal which 
I 

22 has not been inspected, and the n:ieat of such animal passed as fit 

:-3 fo1· food: 

24 (a) By an official federal insprctor; or 
EXPLANATION-Matter enclo~ed in bold,face<l brackets [thu•l in the abon, bill 

is not enacted and is intended to be omitted in the law. 
Matter printe-d in halil"!i- //tur. i,f 11,..w 1na_ttl'r. 

Matter enclosed in asterisks or stars has been adopted as follows: 
*-Senate committee amendment adopted October 2i, 1986. 
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25 (b) By such officer or person as shallbe qualified for such. 

26 
27 

28 
29 

30 

purpose in accordance with, and in such manner as shall be 

prescribed by, regulations adopted by the State department, 

if such inspection is required by such regulations, or if it is 

in whole or in parttbe product of an animal which bas died 

otherwise than by ~laughter; or 
' ' 

31 (6) If its containeris composed, in whole or in part, of any 

32 poisonous or deleterious substance which may render the contents 

33 injurious to health; or 

34 (7) If, during the coitrse of its processing, it has been exposed 

3fi to, or treated with, radiation as a means of preservation'", except 

35A that, this paragraph slwll not apply to any spice so exposed or 

3513 treated*. 

36 B. (1) If any valuable constituent has been in whole or in part 

37 omitted or abstracted therefrom; or 

38 (2) If any substance has been substituted wholly or in part tbere-

39 for; or 

40 (3) H damage or inferioritybas been concealed in any manner; or 

41 (4) If any substance has been added thereto o:r "Ilixed or packaged 

42 therewith so as to increase its bulk or weight, or reduce its quality 

43 or strength or make it appear better or of greater value than it is. 

44 C. If it falls below the standard of purity, quality or strength 

45 which it purports or is represented to possess. 

46 D. If it bears. or contains a coal-tar color other than one from 

47 a batch that bas been certified under the federal act. 

1 2. This act shall take effeet immediately. 

FOOD AND NUTRITION 

Prohibits distribution and sale of irradiated food. 
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SENATE INSTITUTIONS, HEALTH AND. WELFARE. 
COMMITTEE 

STATEMENT TO 

SENATE, No. 2571 
with Senate committee amendments 

STATE OF NEW JERSEY 
DATED: OCTOBER 27, 1986 

The Senate Institutions, Health and Welfare Committee favorably 

repoi.'ts Senate Bill No. 2571 with co~ittee amendments. 
. . . 

. . As amended by committee, this bill deems all foods, except spices, 

treated with radiation (irradiated food) as adulterated food arid thereby 
. . . 

• prohibits the sale and distribution of such foods. . 

The bill amends R 8; 24:5-'-8 to include irt the list of ''adult~rated 

foods, "any food except spices which, during the course of its process~ 

ing; has been exposed to, or treated with, radiation as a means of .. ·· 

preservation: The sale, distribution ot man~facture for dist~ibution or 

sale of any food ,vhich is adulterated i~ prohibited under R S. 24 :5-1. ·· 
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ASSEMBLYMAN HAROLD L. COLBURN, JR. (Chairman): Our 

Notice of a Public Hearing for today's hearing reads as follows: 

"The Assembly Health and Human Resources Committee 

will hold a public hearing on Monday, June 15, 1987, beginning 

at 10:30 a.m., in Room 341 of the State House Annex, Trenton, 

New Jersey, to receive testimony concerning Assembly Bill No. 

3150 (Kelly/Loveys) and Senat~ Bill No. 2571 (Dorsey), which 

would prohibit the distributipn and sale of irradiated food. 

The purpose of this public hearing is to receive testimony 

only; the Committee will not be voting on these bills on this 

date." And, of . course, it did mention too to contact David 

Price, who is the nonpartisan aide, in case ,-you wanted to 

testify. 

For those who have not contacted him, but who think 

they wish to testify, there are slips up here to fill out, 

indicating your name and whatever organization you are 

connected with, or if you are just representing yourself, . and 

generally whether you are in favor of the bills or are against 

them, 

I want to tell you, also, that we have had some ,pretty 

spirited public hearings and Committee meetings down here .. It 

is our policy that even though we severely disagree with each 

other, we treat everyone courtiously because the purpose, 

especially today, is to get information. So, even though you 

might really take terrible issue wi1::h someone, please be 

assured that they are as sincere as you are in holding their 

diametrically opposed point of view. I don't know that we have 

any sergeants at arms. I didn't think with this group that we 

were going to need any. State troopers we have al 1 over the 

building, and things like that. 

I have been waiting for Assemblyman Frelinghuysen. He 

is in the building, and I am sure he will be here later. 

I am going to declare the public hearing open. David 

Price is our nonpartisan aide. He is · the one who referees. 

1 



everything and runs this. Bill Naulty is my personal aide, and 

Dave Johnson over here is an intern with the Assembly Majority 

Staff. The big fellow you will see come in and out is 'John 

Kohler. He is the number -- one issues -man on' the Assembly 

Majority Staff. So, the public hearing is open. 

I thought since - Mr. Kelly sits next to Mr. 

Frelinghuysen in the Assembly we wouldn't have to wait for Mr. 

Frelinghuysen, because ~e }istens to Kelly all the time. I 

would like to ask Assemblyman Kelly to present his-- I guess 

you better try to get up here. These microphones record the 

proceedings; they do not amplify. So, the first witness will 

be Assemblyman Kelly, who is the prime spons-o·r of the Assembly 

bill. Good morning, Assemblyman. 

A S S E M B L Y M A N J O H N V. K E L L Y: Good morning. 

ASSEMBLYMAN COLBURN: I sit right in front of him, by 

the way, so he is talking to me all the time, too. 

ASSEMBLYMAN KELLY: First, I want to set the record 

straight. I am not a biologist; I am not a chemist; I am not a 

scientist; I am none of those. I am just an ordinary banker. 

However, in January, 1986, my office became aware of the 

proposed Food and Drug Administration rule to permit the 

irradiation of fruits and vegetables. At that time, my staff 

and I began a comprehensive review of the subject. 

The original information received from the FDA and 

other proponents certainly seemed to make an excellent case for 
their position. According to these sour·ces: 

1) The safety of irradiated food is supported by 30 

years of research; 

2) Irradiation could reduce the use of pesticides and 
chemicals; 

3) Irradiation could help to feed the world's hungry 

by increasing the food supply; 

4) Irradiation is being used successfully world-wide; 
and, 

2 



5) Irradiation creates chemical changes similar to 

cooking. 

Well, to all of that, it is hogwash. None of that is 

true. The reality is quite different. There is not-3-0 years 

of research to support the safety of irradiated food. In fact, 

there is no evidence to support the safety of irradiated food. 

According to an internal memo from a FDA committee that 

reviewed all available 1~terature on irradiation: "Studies of 

sufficiently high quality" -- and I am quoting from it -- "to 

support the safety of irradiated foods which constitute major 

contributions to the daily diet for long-term use are not 

available." I think I am finished with t.hat memo; if not, I 

will see that you get it. 

ASSEMBLYMAN COLBURN: I have read everything you have 

sent me. 

A(!SEMBLYMAN KELLY: Later on, Drs. Louria, Tritsch, 

and Piccioni will elaborate on the FDA research. 

As far as eliminating pesticides, irradiation is a 

post-harvest job. You don't do it before; you do it after. 

so, the farmers are still going to use their pesticides. As 

far as the irradiation being helpful to the world's hungry, I 

think you are familiar, Doctor, with the World Bank Report on 

nPOVerty and the World Hunger of 1986." In that report, it 

says there is ample food to feed the world's hungry. The 

problem is politics and economics, not the shortage of food. 

Ill our own country, we have billions of pounds of produce and 

for,{ buried. 

Irradiation is not used world-wide. Some proponents 

r.aprted last year that a billion tons of food were irradiated 

,world-wide. First of all, a billion tons of food is minuscule, 

.aDl1 secondly, most of that which was irradiated was spices. 

'I'll eat a pound of pork chops, but I . won't eat a pound of 

p11P9r, That is what they have done. They are not giving you 

all the facts. 

3 



A survey co-~ducbad ~eveals ·that . "iery _ few · countries 

actually irradiate food. The world community is waiting t:c;> see 
. . . . 

what Americans do. Irradiation. .produces · chemical· .. -changes 

complete_ly . ,;Hfferent from . cooking, •. which is precisely the 
· reason why Congress, in•· ___ 1958, . classified ·"irradiation as an . 

additive. and not a pro_cess. Irradiation has been propos~d to 
eiiminate trichinosis in pork. The Center ·for Disease Control. 
reported only 68 cases;-of trichino~is in: the Unit:ed States last . 
year and, in addition,: the Department of Agriculture· has 

developed an inexpensive . and acc:urate. test known.· as "Eliza" to 
detect trichinosis, so we. do not need . irradiation to solve the 

trichiiiosis problem. 
Irradiation has also . been proposed to. eliminate 

salmo:nella . in meat- products. ·The USDA acknowledges that 
Salmonella is due to poor hygiene conditions in meat processing 

·. _· plants, The eradic~ .;ion of Salmonella through irradiation 

would . require the · construction. of thousands of· plant 

facilities. lt is ne.ither possible ~or desirable to construct · 
that many facil'ities · to _ prevent the estimated 70 deaths pe,: 
year ,attributed · to Sal~onella poisoning. It should also be 
noted ..,;_ and, Doctor, you know this ..;._ that even water can be 

responsible for Salmonella. 
Numerous .studies have been found for every_ proposed 

use .. -of irradiation. Safe and economical alternatives .are 
always available. . Irradiation has · been correctly referred to . 

. as a ~•cure in search of a . disease. II 

Among the proponents of irradiation is the World 

Health Organization. In 1981, the World Health Organization 
. •and the International ·Atomic. Energy Agency released a study 
supporting food irradiation .. · Dr. Sanford Miller of the FDA. -

that is the Food and_ Drug· Administration .. ..;. testified before _. a 
congressional committee on .· the problems with the WHO . study . 

. The ·FJl\ reviewed the study and rejected its conclusions; In 
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1984, the American Medical Association passed a- resolution 

supporting food irradiation. My office contacted. the AMA to 

inquire how they were able to determine that irradiated food 

was safe two years prior to FDA approval. Their response was 

that their position was based primarily on the World Health 

Organization's study, whose conclusions were subsequently 

rejected by the FDA. 

International food technologists are also proponents 

of food irradiation. Food technologists deal with food 

coloring, processing, and preservation techniques. They have 

no expertise in toxicology or the safety of food. Other 

proponents include the public relttions groups, like the 

Coalition for Food Irradiation, and the American Council on 

Science and Health, which masquerade as public health interest 

groups. 

Through all of my lif~time, I can recall numerous 

times when a Federal agency en:ed to the detriment of the 

public. During World War II, in my own experience in the 

Pacific, we used DDT all over. We even subjected men to atomic 

blasts. In Vietnam we used Agent Orange. All of these things 

were permitted based on theories. Well, the theories 

backfired. We should learn from those mistakes, and require 

more stringent standards for proof of safety, rather than 

relaxing standards, which the FDA has done with food 

irradiation approval. 

Today, Americans lead the world in health care costs. 

If our Federal health officials were doing their jobs properly, 

surely Americans would have the highest life expectancy in the 

world, and the lowest rate of infant mortality. In reality, we 

are twentieth in life expectancy and fifteenth in infant 

mortality. 

As a legislator, I have taken an oath to be concerned 

about the citizens of the State. I believe today we wi 11 

clearly establish beyond a reasonable doubt that the FDA acted 

improperly when approving food irradiation. We have the 
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obligation and the opportunity to ensure that no citizens of 

New Jersey will be subjected to this highly questionable 

technology. Thirteen of New Jersey's fourteen Congressmen, and 

Senator Lautenberg, have cosponsored · Federal legislation to 

stop irradiation. I have just received a letter from Senator 

Bradley, dated June 5, inf arming me that he is · going to _

cosponsor this bill that is going to prohibit irradiated foods. _ 

I urge you at this time to listen to the experts who. 

· will f ol1ow me. I am no expert, but we do have experts who 

will testify before you. I hope they will convince you that 

irradiation is not for the United States, and not for New 

Jersey. 

By the way, the State of Maine just took these bills 

and made them a law. It is a law in the State of Maine. 

That is about all I have to say. 

ASSEMBLYMAN COLBURN: Thank you. Are there any 

questions? (no response) 

Senator Dorsey, you' re sponsoring the companion bi 11 

over .in the Senate. 

SENATOR JOHN H. 

ASSEMBLYMAN COLBURN: 

DOR s E Y: Yes, I am. 

What would you like to say? 

SENATOR DORSEY: Thank you, Mr. Chairman, and Rodney. 

Let me make it clear to everyone that the inception of this 

bill, and the struggle, was begun by Assemblyman Kelly anci his 
fine· staff, who accumulated a tremendous amount of information 

and disbursed it. They did so well in ·furnishing that material 

to myself and my staff, Mary Ann Horan, that when the issue was 

rather vehemently debated and disputed in the Senate, we 

achieved a rapid release from. that Cammi ttee, and we achieved a 

victory for these bills on the floor of the Senate about four 

months ago by a vote of 30 to 3. 

Now, I will not begin to discuss the various technical 

aspects of the bill because, in support of Assemblyman Kelly's 

bill here today, we have a rather illustrious array of 
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scientists and doctors -- Dr. Piccioni, who testified on a 

number of occasions in connection with the Senate bill, Dr. 

Bernstein, Dr. Tritsch, Dr. Louria, Dr. Johnsrud -- all of whom 

have intimate familiarity with the -scientific and medical 

aspects of this particular problem. 

As Assemblyman Kelly alluded to before, this effort in 

New Jersey, led by himself, is not being done in a vacuum. It 

is an issue that has been now touched upon, and reacted to, by 

people all over this country and, indeed, in foreign lands. As 

he noted, 13 of our 14 Congressmen have endorsed a resolution 

which would ban the distribution of irradiated foods. There is 

the Waxman Committee in the House of Representatives, which is 

considering a bill similar to this, and I suppose most 

interesting from our standpoint as legislators, our bill was 

picked up by the State of Maine -- the Legislature in the State 

of Maine -- and, in a rather rapid fashion, was adop.;ed and 

signed into law. 
So, the concern about this is not isolated. The 

concern with this problem is widespread and, of course, as 

Assemblyman Kelly has also mentioned, the European legislatures 

-- the parliaments -- have also entered into this particular 

field. 
Now, I 

medical debate, 

suppose 

nothing 

in this kind of 

is ever totally 

a scientific and 

conclusive. But I 

think it is conclusive, and will be shown to be conclusive, 

that as legislators our function is to protect the public. Iri 

that connection, I would ask that you think in terms of erring 
on the side of the safety of the heal th of the people of this 

state, rather than on the side of any private interests or 

profit. 
With that in mind, I .look forward to hearing, as best 

as I can going back and forth with the Senate Committee today, 

the fine experts which Assemblyman Kelly and his staff have 

arranged to speak here today, at some considerable loss to 
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themselves in terms of their tirne. Because of their devotion 

to this subject and concern with the public health, you will 

have a very extraordinary array of experts. 

With that, I thank you for entertaining ,;ne so early. 

Thank you, Mr. Chairman. 

ASSEMBLYMAN COLBURN: Thank you. _ Next I would like to 

call Dr. Donald Louria,_ I guess mostly because he and I have 

one degree in common, : I- t:hink; and also I have heard a· lot 

about him at the Medical School. Are you here, Dr. Louria? 

(affirmative re~ponse} Good morning. 

DON AL D B. LOUR I A, M.D.: Good morning. I will 

apologize at the outset. It turns out· that I have prepared 

testimony that I will get to you immediately afterward, but I 

managed to leave it in the car. 

ASSEMBLYMAN COLBURN: And who wants to go to that hot 

parking lot right now? 

DR. LOURIA: I would like to talk about several 

aspects of food irradiation, and I would like to make it clear 

that I am neither a staunch advocate nor an implacable foe of 

food irradiation. I think it is an interesting technology. I 

became involved · in it primarily because of an interest in .new 

technologies and whether or not they should be adopted rapidly 

by the society; and how we make our judgments about what 

technologies to accept and which technologies to ·overlook. I 
would emphasize ·that I am a member of no organization. I 

receive no pay from anybody for my involvement in food 

irradiation. In my department ·at the New Jersey Medical 

School, no member is funded either directly or indirectly by 

anybody either in favor of or against food irradiation. 

I would like to focus on two issues. One is the issue 

of safety, and the other is the issue of nutrition. In regard 

to safety, the Food and Drug Administration has adopted food 

irradiation based primarily on five or, depending on how you 

count them, six studies out of at least 2000 studies. . They 
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initially reviewed several hundred studies, and selected these 

·. five or six as impeccable and worthy to make judgments upon. 

Because of the obvious selection bias in picking six 

studies out of a very large number, it.seemed to me appropriate 

to obtain those studies and have them reviewed by statisticians 

and epidemiologists who could truly be labeled disinterested; 

that is, who have absolutely no involvement or particular 

concern about the field of food irradiation. So, I obtained 

those studies. Three of them are interrelated studies in 

French; one is in the German literature; one the English 

literature; and one in the American scientific literature. 

I took the two that were in English and, therefore, we 

did not have to be concerned about problems in interpretation 

related solely to translation, and I submitted each of those 

studies to my Division of Epidemiology and Biostatist.ics. They 

were reviewed individually and separately by five 

epidemiologists and biostatisticians. 

What they found was that methodologically they were· 

surprisingly flawed. Even if you disagree with the judgment we 

made, the fact is that solid, well-trained epidemiologists and 

biostatisticians obviously do not feel that the Food and Drug 

Administration selected impeccable studies. 

What I wi 11 do-- What I did manage to bring was the 

review of those studies. Our first study was in food and 

cosmetic toxicology in 1964. Thirty male and 30 female rats in 

four successive generations were studied. The diet included 

wheat irradiated with 20,000 or 200,000 rads. The following 

problems were noted by my colleagues: 
1) Both controls and those fed irradiated wheat were 

given vitamins. In part, this was "done to avoid the 

reproductive difficulties noted with other irradiated foods ..,.

difficulties that were attributed to the destruction of Vitamin 

A induced by radiation. " The quote is not from my col leagues; 

the quote is from the article itself. The use of vitamins 
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. . 

could dilute any treatment /effect if vitamins were_ protected. 
The· author~ of the article 'tnemselves noted.: •iconsequent1y, in.·· · 

- .many "c.ases, .· statisti,cal compari'sons were ·.. not possible . 
. · However, examination 0£ .- the . data· .. • intuitively. suggests tpat 

differences have no real significance.· II . M; : colleagues f()\.Uld 

tliat: this was a major d~fficulty. Dlfferenaes were found, but 
the. small sample size: __ may not have permitted ... statistically . . . . . . . 

significant differences ;to be detec:ted. ·. 
There were four litters that were all. stillborn. in the 

.. ·· . .·., . .· ' .· ·.· :· . . 

200,000 · rad group·, . but. _none in the 20, ooo rad group~ and one 
s·uch litter ampn.g the Contrpls. The . authors dismissed this 
with the statement:. ''.No. explanation. i"s - apparent for this 

difference. II , '!'hat is hardly an - .endorsement for itradiating 
foods that people around the world will eat. 

It should be noted that ·2000 rad is in the range for 
. . . 

most 'foods to be eat:eI\ by ·humans, not 20,000 ~ - As a matter -of 
. fact, there is an interesting discrepancy in the article. They 

say four litters clied -t~tally in the 200,000 rad group, but 
·. when you·. look at the· ·table on which._. my statisticians based 
their data, they.· only list three of 'those litters. They have 
a.ppareritly lQst one '1 itter, in which they say in the article, -·.·. 

· 11 All of th.e animals died. 11 . 

The fqurth . point: i.,s that there are concerns about the . 
• overall stillbirth rate i'n litter size. The stillbirth rate in 
the. 200, ooo rad rats is mo're them double, a difference that ·· is 
highly significant. They said Jt was not significant. When my 
colleagu.'e,s .. · recalculated the data, they found them highly 

... significant. _Average litter size in_ one geme~ation with older. 
animals was · substantially less in the. 2()0, ooo .rad group, 
suggesting the possibility of significant _adverse effects·. among 
older animals.· Additionally,·.·· it must be_ remembered . that man · 
has ~ much longer._ life . duration; therefore, must longer 

·. exposure time. 
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Five, other statistical techniques could have been 

used ···that might have detected . statistically - - significant 

differences. €onc1usion for this study: This _ cannot be 

considered-·a flawless study on which to. make major- judgments. 

It raises concerns, rather than documented safety. Indeed, my 

own judgment is that this study does not show -safety, and 

suggests that food irradiation at that dosage for those animals 

under those circumstaI?,ces- was, indeed, dangerous. 

Study number two that they looked at, chronic toxicity 

studies on irradiated beef stew and evaporated milk. This was 

published in "Toxicology and Applied Pharmacology" in 1965; 

again, one of the studies used by the FDA. Rats and dogs were 

fed supposedly irradiated foods, but in point of fact it is 

interesting that we are given no data on whether those foods 

were actually irradiated. They were received from elsewhere, 

and were assumed to be irradiated. The statistical methods are 

not at all made clear. Out of eight control dogs, one showed 

abnormalities when they sacrificed the animal after the 

two-year feeding study. 

One, five out of the 16 given irradiated foods in the 

two-year feeding program had some defects, defects such as 

enlarged glands and increased size of the spleen, and, almost 

inexplicably, the authors treat this dismissively as if having 

enlarged glands and an enlarged spleen was totally 

insignificant. Now, in point of fact, they may have been 

right, but su:r;ely one cannot disregard the findings of their 

own study. Those findings are actually quite significant; that 
is, abnormalities in the dogs given the irradiated food at 

least twice as frequently as found in the unirradiated animals. 

This study lacks statistical power because it of the 

small numbers. The rat study looks reasonable, but one of my 

colleagues pointed out that the high mortality among rats fed 

evaporated milk in general, make conclusions virtually 

impossible. 
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Conclusion: This study raises many problems. lt does 

not strongly $Upport the notion that·irradiated foods are safe. 

The French studies were read by an internist at the 

New Jersey Medical School, who felt that their main problem was 

that there were small numbers of animals. These are three 

interrelated studies on irradiation of legumes, rice, and 

onions. The German study was translated by one of my 

technicians, and has intrinsic in it some findings that I think 

relate to the second issue l will bring up, namely depletion of 

nutrients, 

In summary, if these are the five studies that the FDA 

has used and based its concl.usions about safety and its 

willingness to effect implementation of the technology on, then 

on the basis of these studies alone, that technology should be 

stopped until there is more careful evaluation of the data. 

And, · as I said before, these studies, when reviewed, hardly 

give any .comfort to those advocating .food irradiation. 

One other point I think I would like to make in view 

of these studies and comments that have been made publicly is, 

there is, as you all know, a study in India on malnourished 

children, in. which the children were fed irradiated grain, and 

then appeared to develop some chromosomal abnormalities. This 

study has been attacked methodologically. I am sure there are 

major methodologic flaws, and recently it has been suggested in 

an article I read, that an as yet unpublished study among young 
Chinese persons totally controverts the Indian study and makes 

it unnecessary to investigate further. This is absolutely not 
true. 

The Chinese people were young, were heal thy, were fed 

irradiated food for 90 days. They did not show chromosomal 

abnormalities. What the Indian study says is that it is 

absolutely obligatory, before unleashing this technology, to 

repeat the studies on more people, not just one other study,. 

but more human studies in which included are: a) 
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undernourished children, or undernourished adults, and b), 

related to the findings that one of my col leagues pointed out 

. in the data I just quoted, studies in older people. After all, 

if food irradiation is being touted as saving the· world 

nutritionally by increasing shelf life, then it is clear that 

the food will be given to a substantial number of people in 

this world, as you all know, in the billions, who are 
undernourished, and it will be given to the ~ncreasing 

population of older people. 

The Chinese study in no way approaches those issues 

and, the ref ore, in no way controverts the Indian study. My 

understanding is that· the Canadian Parliament is now so 

concerned about those studies that there is a recommendation to 

ban irradiated food based on those. Once again, I would 

emphasize that it would be totally improper to allow the 

technology to be u ilized without a very careful reassessment 

of the potential for chromosomal damage in multiple groups. 

The third point relates to nutrient depletion. Now, I 

am no expert on that, but I can read. There is article after 

article after article that says. that if you irradiate the food, 

there is vitamin depletion, particularly Thiamine, Vitamin E, 

and Vitamin C -- Vitamin E, which is potentially very important 

in reproduction. It is interesting that although the Food and 

Drug Administration appears to treat this dismissively, two of 

the five studies that they cite for their permission to 

continue and to implement the technology, focus on nutrition .. 

In one of the two studies in English that I cited, the author 

starts by saying: "This is a reproductive study, and because 

of the known deleterious effects of radiation on vitamin 

content of irradiated foods, we are giving all of the animals 

vit811ins," So, obviously, they -- even if the FDA doesn't -

acknoVledge that there is significant depletion. 

The other is even more interesting.· The German study 

looked negative, but when you looked at the data, it turned out 
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that after one year, --- in successive gei:ierations -- that at one 
. ·year· -'_th~ :irradiated animals .were deficiEmt in weight, and the 

mortal_i ty the deaths in · -· 1 i tters .-- at . · 28 days · was 

substantially· --increased.· So, the German investigators .said,· 
"We know why . these abnormalitie-s happened. '!'hey happened 

becaus_e the Jrradiated foods .that .we fed_ th.em were. Vitamin .E 

deple~ed, II and they showed they were Vitamin E depleted. ' Then 
they .9ave large amounts -of vitamins, including Vit.amin E, and 

the abnormalities disappeared. _ _. _ 
So, it is absolutely .clear that irradiation has the 

capacity to damage food nutritionally. Now, I submit that that, 
. is very dangerous,' Futthermore, as you know, there are·- more 
:recent data __ --.. suggesting .that if you irradiate food, and then 

. treat. it further·· -- cook it, thaw it,· freeze it -- that that 

may markedly accelerate the damage to·the food as a consequence 

of tlie prior irradiat:ic;m. _ _ . __ . __ · .. 
Now, if the proponent6 say,_ i•we are going to feed the 

world wit:tl food because-· we will .have longer ~helf life, u then 
if they have longer shelf life, but the· ·foods they· give are 

nutritionally deficient, then what_ is the · purpose of having 
ionger . shelf life?. •:Besides,. my suspicion is that the American 
public would not look . kin,dly on _ eating foods that-. are 

deliberately deprived of their nutritional content. 
. -· .. ·.:. 

There are three more points that I would just list 
·- ._ without · going into ·details. one· is :that if we approve this 

technology, it is cie-ar that· there will be large numbers of 
factories .. _ That means there ls going to be a lot· of cobalt and 

. . .. 

a lot of cesium that •is . radioactive being transmitted, or 
transported on our roads. Thi_s · is obviously of .concern. . 

-The second ppint is that those factories will have the 
capacity of, contaminating the environment. And, surely it is 
.clear from what h~s h~ppened: in the .· State of New Jers·ey over - · 

· the last .few years with the . three initial plants, that· the 

record in rega~d to the :'-environment is absolutely atrocious. 
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,Now, if we have a lot more plants, who is going to monitor 

those plants? Surveillance of those plants will be less and · 

less effective and intensive, solely because of large numbers; 

After all, we already have problems with contamination in this 

State. We have a radon problem. I think we better think very, 

very carefully about adding a technology. that has already been 

used to a limited degree in the United States, and has a_track 

record of contaminating the environment with radiation. 

A sixth point is, you know, we have sophisticated 

techniques. What I keep asking the food irradiation people is, 

if you are trying to persuade our society to adopt this new 

technology, why is it that you have not given us proper 

computer models as to how effective it is going to be? We have 

an idea about maldistribution of foods. We have an idea about 

the amount destroyed by rodents. We have an idea · about the 

effects of corruption. These can be put into a computer model 

-- imprecise as it may be -- to at least give us a ball park. 

estimate of whether we are talking -- if we irradiate foods 

around the world whether we are talking about a 5% 

improvement potentially, or ~ 10% or a 20% or a 50% improvement 

in caloric delivery to individuals. I think it is 

incomprehensible that we have no such models with the 

technology that has been explored for this long a time. 

The last point relates to something that I think we 

all have to take into consideration. The food irradiation 

industry says, "This is a marvelous technology. We are going 

to benefit everybody. In the process, we are going to make a 
lot of money, of course, but that is secondary. The point is, 

we are going to help the world nutritionally." If that is true 

-- is that is true -- then why is it that efforts are being 

made sedulously to be sure that two years from now the American 

public will not be able to recognize that a food is being 

irradiated? If it is such a good technology, shouldn't they 

want, on every label, "Your food has been irradiated"? 

15 



Instead, as you know, they want some sort of nondescript 

symbol, knowing full well that very soon the American public 

will not know which food has beeri irradiated and which food has 

not been irradiated; I think that is totally improper. I 

personally think that before even conside•ring allowing the 

irradiation of foods, there ought to be a·· referendum in New 

Jersey, and there ought to be a resolution nationally, and we 

_ought to let the people decide whether or not they want to eat 
it radiated food, especailly since we have alternate 

technologies now available to keep food safe. 

In summary, the FDA studies do not document safety. 

T,he safety issue has not been resolved, and it is just that 

simple. The issue of detriment to the nutrient value of the 

food is a real and major issue. Although I am not against the -

technology as a new technology, and I think it possible that in 

future years I could support food technology, today -~ speak as 

strongly as I can for banning irradiated food in the State of 

.New Jersey. I think to do anything else at this state of our 

knowledge, with the concerns I have delineated, would be -- I 

don't want to use emotionally tainted words -- but I do re~lly 

believe that to do so would be appalling and would be 
irresponsible. 

Thank you very much. (applause) 

ASSEMBLYMAN COLBURN: Dr. Louria, I would like_ to ask 
you, in other parts of medicine, it seems · to me when major 

research is undertaken and the results· are published, a lot of 

institutions look over what has been done and, you know, you 

read a lot of comments -- for example, in the "New England 

Journal of Medicine," pro and con articles that have appeared 

there. Were there efforts on the part of major institutions 

and good research groups to confirm any of these studies that 

the FDA has used in support of allowing irradiated food? 
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DR. LOURIA: Well, that is a good point. l think what 

happened-- I can't really answer your question, because I 

don't know all of the studies. There are over 2000 studies. 

ASSEMBLYMAN COLBURN: I know there is a huge number of 

them. 

DR. LOURIA: - Right. Some of those may, _indeed, have 

been in reaction to the FDA, but I think that is impossible 

actually, because th~ FI>A decision is relatively recent. What 

I think happened was, people did not look at the FDA studies. 

People said, "Isn't it funny that they would approve it on five 

studies in theoretical calculations?" But I don't think people 

looked at it. 

Wheh I got involved in this ........ it is . an interesting 

sideline, and I don't want to take any length of time -- but 

_I' 11 tell you, when I got involved in this -- and it was not 

many months ago ---·- it was a public debate. Before the debate 

took place -- and I had never spoken publicly --'- my school -~ 

my dean -- was sent a letter by one of the proponents, indeed a 

very vocal proponent who testifies before a lot of committees 

-- this Committee, too, I think -- which said, IIThis man has no 

right to appear. Do you approve of it? What has he done in 

the field of irradiated foods? Do you not worry that your 

Medical School is going to be tarnished because he speaks 

publicly? II This never happened to me in al 1 of my years in 

academic medicine. In thinking that over, if I hadn't been so 

angry about it, I would have sent back ·a gentle letter to them, 

saying, "Look, in a new technology such as this, who should 
speak? If the proponents speak, people who sta.nd to make a lot· 

of money, or have some other proprietary involvement, that is 

biased. If the opponents who have formed groups speak, they 

can get fanatical in their opposition, and be unwilling to look 

at data that may be perfectly acceptable. Don't you really 

want academic institutions, which have no stake in it 

individually, or as institutions-- Let them look, in a 
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dispassionate fashion, at the data." When I went to the 
debate, I found . that nobody had the fiv8'- studies. I -was 
staggered. Here we are talking about FDA approval, and nobody 
is talkinq.about the specific studies---

So, we said, "We;ve got to get the studies. We have 
to look at them."- I think your point could not be more 
important. I think it would be a very good idea to get 
academic institutions to_do it, with a caveat. They have to be 
very sure to look· at where · the funding for that ins ti tut ion 
derives, because we are susceptible to biases, and if we are 
funded directly or indirectly by either proponents or opponents 
of a technology, there· is a tendency for at least subconscious 
bias to be injected. That is why I liked our unit doing it. I 
mean, there are other academic uni ts in New Jersey that could 
do it for you, but the people I gave it to-- I doubt that any 
one of the five statisticians and epidemiologists who read the 
studies had ever read a single study on food irradiation. All 
they looked at was methodology. 

ASSEMBLYMAN COLBURN: Thank you. Thanks a lot. I 
understand that Dr. Solberg has to get a plane. If you were to 
testify now, would that get you to the plane, Dr. Solberg 
whom I don't know? (affirmative response) Okay, why don't you 
come forward? 

I want to warn the group that they might not wish to 
applaud, but I would rather that you didn't hiss this 
gentleman. Please be kind. Good morning. 
DR. MYRON SOLBERG: Good morning, sir, and good 
morning to the members of the Committee. 

I appreciate the opportunity to be able to appear 
before you. I think before I start, let me at least say that I 
am not a toxicologist. Everyone is giving disclaimers here, so 
I will give my disclaimer. I am not a toxicologist; I am not 
in the employ of any radiation proponent company or the like. 
I am a professor of food science, and I am the Director of the 
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Center for Advanced Food Technology at Cook College, Rutgers 

University. 

Let me say that I started-- In terms of credibility, 

1 started radiation research in 1954, when I returned from the 

Korean War, at MIT, which was the center of research in food 

irradiation. My Ph.D. thesis was the growth support poten:tial 

of irradiated foods for microorganisms of public he_al th 

significance, and public_health significant microorganisms _are, 

indeed, my area of expertise. It is to this point that I will 

spend the major part of my presentation. 

In 1964, for those who are concerned with my desires 

for wealth, I gave up -the industrial regime, and entered into 

the university at a 20% pay cut, and I think I have suffered 

ever since pay-wise, but never in terms of my mental attitudes 

and my self-satisfaction. 

I think we have to look upon , adiation of f cods, we 

have .to look upon radiation sources, ~s sources of energy. 

And, as sources of energy, they must be treated with respect. 

All the sources of energy we deal with must be treated with 

respect. The sun, if improperly used, causes cancer. The sun, 

if we protect ourselves adequately, provides the nourishment 

and warmth and growth of food that we need to survive. Fire, 

if improperly treated, if not given proper respect-- Mrs. 

O'Leary's cow showed us what it could do; it destroyed a city. 

But, we do not ban it. Electricity -- another source of 

energy. We let high voltage lines cross over our heads all the 

time, we let it enter into our houses, and we know it can be 
harmful to us, but if we respect it, we can deal with it, we 
can live with it, and we can get the benefits of it. So, food 

irradiation sources are risks, for sure, but they can be 

treated with respect, and they will then be safe. 

As an energy source, they pretend to benefit many. If 

we consider that one of the greatest fears which people have 

about irradiation is that it causes cancer, if we look on the 
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other side, radiation is used to treat cancer. It is a 
treatment that works. It works because of what it does. 

Let's turn our attention to food, though. What does 
irrad-iation of food do? First, it destroys microorganisms -
molds, yeasts, bacteria. Second, it inactivates growing cells, 
and this - is really what it does in cancer cells. It takes 
those that are growing faster and preferentially destroys 
them. Tbat is the way i_n which it can be used to our benefit. 
In plants it will do the . same, and that is why it prevents 
sprouting. It selectively inhibits those cells that are likely 
to sprout. It inactivates insects. It _inactivates parasites. 
It breaks down complex materials to make them, in some cases, 
more digestible and more available in our food supply. 

What does irradiation not do? It does not produce 
unknown chemicals that are not present in any foods. These are 
the familiar URPs we have all heard about, the unique 
radiolytic products, and I am sure you will hear more about 
radiolytic products. There are no unique radiolytic products. 
These are figments of statisticians' imaginations. If you take 
and calculate out how many molecules there are being exposed, 
and how many possible changes there can be, you come up with a 
number that says there is something unique, but there are none 
that have ever been found, because one of the greatest searches 
we have had since food irradiation was conceived of, has been 
to find a unique radiolytic product which we can use as a 
marker to tell us.if the food has been Jrradiated, and how much 
it has been irradiated. No such thing has been found, even in 
the latest studies which are being carried on. 

Irradiation does not destroy the nutritive value of 
proteins, carbohydrates, fats, minerals, or any of the vitamins 
as well. But diets are not made up of irradiated foods alone. 
Diets are made up of mixtures. Many foods today which are 
processed -- many , foods which we use today -- we supplement 
medically with vitamins; we supplement from a commercial point 
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of view with vitamins, because we know this is the way in which 

we can make the food supply better for the humans who consume 

it. 

Now, what can irradiation of food do for us? What is 

the bottom line? The bottom line is quality of life -- public 

health safety. Reduce waste and, therefore, reduce cost; 

provide higher quality products, in terms of the flavor, in 

terms of the acceptability, in terms of the appea~ance, in 

terms of the things that make people want to eat. For the 

nutrition of foods that do not get eaten because . they are 

undesirable in appearance, or odor, or whatever, is not 

nutrition at all. There is no nutrition in the food we reject. 

All foods will not be irradiated. That was a panacea 

that when I entered into graduate school we dreamed of, but we 

very quickly learned that only those foods that .will gain 

signi ~icantly and be economically feasible, only those are the 

ones that will be irradiated, and they are not great in 

number. They wi 11 continue to be developed perhaps, but there· 

are certain things we must do, one of which appears in the rule 

making -- in the legislation that has been proposed; that is, 

the exemption of spices from the rule making. The reason you 

exempted them is that there is no better way of making spices 

serve as something you can add to food without contaminating 

it, without creating a source of inoculation of potentially 

harmful microbes. 

Let me just quote from Commissioner Young's -- of the 

FDA -- recent article in "The Environment News Digest," in 

which he says: "Two FDA scientists estimate that roughly 

one-third of all the diarrhea episodes in the United States, 

somewhere between 24 million and 81 million cases annually, are 

of food-borne origin. The costs of these episodes, in terms of 

patient illnesses, medical expenses, and lost wages, is 

staggering. They produce substantial sickness and amount to 

billions of dollars each year. Diarrheal disease, often viewed 
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as a short-term nuisance for most of us, can bring death to 

certain vulnerable groups -- to the very young, the very old, 

·and those with< compromised immune systems. Recently, we. have 

seen food-borne pathogens bring severe :. and. often . fatal 

complications in high-risk populations, such as pregnant women 

and fetuses infected with Listeria monocytogenes. - Today we 

know, or suspect, that some pathogens associated w~th food may 

cause or trigger certain -chronic rheumatoid disord9:rs, such as 

arthritis, Reiter's syndrome, and ankylosing spondylitis. By 

influencing nutritional status and immune functions, food-borne 

pathogens may play a role . in other disorders, such as 

respiratory infections. In effect, the toll in human suffering 

from food-borne illnesses may be far greater than any of us 

might initially suspect. 

Why do I bring this to you? I bring this to you 

because we have Jeen trying to· find ways in this society for 

many, many years to eliminate these food-borne, illness-causing 

microorganisms. There have been episodes and dealings with 

these illnesses, and we can pick Salmonella as the one that is 

the most popular. The Salmonella cycle, as it has been 

envisioned, has not been stoppable. Nobody has stopped it yet, 

in no country, even under very controlled conditions. The only 

hope will be a secondary intervention, as I like to call it, 

putting up_ a hurdle in the system for that microorganism, and 
for its very close relatives, some of whom I have named· in this 

reading. 
It is irradiation, not at the levels that this 

legislation is trying to ban, but at the ne:x:t level -- 10 times 

as ')teat -:- which. is truly the important thing in terms of 

proviiing the public with the safety it deserves in its food 

supply. 
I •think we can follow a little bit further on this in 

terms of an article that quotes Michael Stiles of the 

Uni~sity of Alberta in Edmonton. Michael Stiles is a 

22 



researcher whom I met at a recent appearance when I was asked 

by the Canadian Food and Drug Directorate to come up and talk 

to them about botulism and food processing. Michael Stiles 

- '-says ·that perhaps the clearest trend· is that more and more 

types of microbes are being recognized, at least for their 

potential role as food-borne pathogens. 

As the family of Enterobacteriaceae has expanded ..,.. .... 

and he notes 22 genera and 69 species now -~ the faction 

suspected of causing food-borne diarrheal disease has also 

grown. Again, this is an area that only food irradiation, 

under presently known technologies, will be able to stop. 

Perhaps.-you have all seen the "60 Minutes" documentary 

on Salmonella. While that was directed toward the Inspection 

Service; what it really said was, "We cannot stop salmonellosis 

by inspecting safety into food. Safety inspection into food is 

not feasible. We must do it by a process that works. That is 

the only route we have. 

I think I would close simply by saying that I urge you 

to give the citizens of New Jersey an opportunity to have a 

safe food supply. I urge you-- { audience reaction)· · That is 

what we all want, in spite of the snickering here. 

ASSEMBLYMAN COLBURN: Please, folks, let's--

DR. SOLBERG: I urge you not to provide the citizens 

of New Jersey with increased costs for their food supply. I 

urge you not to make New Jersey an isolated situation in the 

United States with respect to industria·1 competitiveness; and I 

urge you to give the citizens of New Jersey their best shot at 

healthy living. 
Thank you. 

ASSEMBLYMAN COLBURN: Thanks a lot. In the case of 

Salmonella, I remember when they banned the 1 i tt1e · red-eared 

slider turtles because they carried Salmonella. Do you 

remember them? {no response) We used to have them in · our 

aquariums when I was a kid -- little green turtles. They were 

called red-eared sliders. 
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DR. SOLBERG: Right . · 

ASSEMBLYMAN COLBURN: And they brought Salmonella to 

. us. Don't we kill Salmonella by cooking? 

DR. SOLBERG: Yes, we do .. 

ASSEMBLYMAN COLBURN: If. we cook something· 

thoroughly. What happens if you scramble an egg? 

DR. SOLBERG: ~ell, if it. is loose, you may not have 

done· the job. However.,: ~he biggest problem is not in what you 

cook, but in what · you don't cook; that is, if you bring -in 

poultry-- No matter how much education you try to give the 

consumer, or the people in the shops and stores where they 

handle the materials, or restaurants, no .matter what you try to 

teach them, there is carelessness which allows the areas that 

were touched by the raw material to then come in contact with 

foods that are not going to be heated. 
ASSEMBLYMAN COLBURN: Okay. . • Then, in the butcher 

shop, some of the people who handle them, might not wash their 

hands after they cut a chicken, or something. 

DR. SOLBERG: Right, precisely. 

ASSEMBLYMAN COLBURN: Okay. Did 

anything, Rod? 

want to ask you. 

{negati~e response) I have 

_These radiolytic products--
breakdown products, aren't they, of exposure? 

DR. SOLBERG: Right. 

you want 

another 

to ask 

thing I 

I guess they are 

ASSEMBLYMAN COLBURN: Now, they are not all ions, or 
are they? 

DR. SOLBERG: We 11, they may be formed as ions, but 

they then become stable products. 

ASSEMBLYMAN COLBURN: Okay. . You said there were no 

unique ones. I had read the .term unique, not only in what 

Assemblyman Kelly gave me, I think, but in other things I 

received from other sources. So the term unique, so far, you 

think is a misnomer? 

DR. SOLBERG: Yes. . I would say there are breakdown 

products. 
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ASSEMBLYMAN COLBURN: Yeah, but they are not unique? 

DR. SOLBERG: Some of them are good; some o.f them--,-..... . 
ASSEMBLYMAN COLBURN: Yeah, but .·they are llOt uniquely 

.. ,.·,. 

due to radiation? 

DR. SOLBERG: That's right. 

ASSEMBLYMAN _-COLBURN: Okay. Are they . found . in 

other-- Like, ff you ~just cook a raw food, do you get--,- . .· 

DR. SOLBERG; ?t_iany of them will be formed in foods 

during other processes. Many of them are present naturally in 

foods, ·because there .· are breakdown mechanisms in systems within 

the food. 
ASSEMBLYMAN COLBURN: . So,. ;they become a stable 

\ . 
compound, maybe what, a ketone, or some type of amino acid, or-,--: 

DR. SOLBERG: A chemical· compound of some type, yes. 

ASSEMBLYMAN . COLBURN: Then the question is whether 

thost~' things are harmful in themselves. 

DR. SOLBERG: Yeah, but the point I have tried to make 
, . ' . 

is, . none of these. are present that are not already present 1n 
·.· .our food supply, and that we are not creating a giant burden of. 

· them. upon the populace, because people are not going to exi.st 

on ·· irradiated food alone. It would be a. smal 1 component . of 

your diet. 

ASSEMBLYMAN COLBURN: I was going to ask. you also wha.t 

I ·· asked Dr . · Louria : I wonder how far we have gone. in trying to 

verify the.studies that were used to justify irradiated food..;._ 

the irradiation of food and the use of it? 

DR. SOLBERG: I am not sure I understand the qu.estion. · 
ASSEMBLYMAN COLBURN: . Well, see, what t said to Jiim. 

was, at least in medicine most of what I thought I was being 

. exposed to'-- When a study of importance is done,· all kinds of 

insti~utions criticize it; you know, they analyze it, challenge 

it. You see debates in the journals. They call each other 

dirty birds sometimes, and everything else. 
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DR. SOLBERG: I am not sure. I do not know. Those 

are not journals ·that I read--
ASSEMBLYMAN COLBURN: .. Me either ... : 

DR ... SOLBERG: ---that those things have appeared in. 

But I do suspect that they are 

that the article first goes to a 
ASSEMBLYMAN - COLBURN: 

referee journals, which means 

group of peers to be reviewed. 

An editorial board, yeah. 
That's true. 

DR. SOLBERG: And then it is available to the readers, 

and there is, undoubtedly, a Letters to the Editor section in 

each of these journals. So, I would suspect that these 

publications · have had every · opportunity to be reviewed and 

debated. 

'ASSEMBLYMAN COLBURN: Okay. Thanks a lot. 

DR. SOLBERG: You' re welcome. 

ASSEMBLYMAN COLBURN: Let' s see, who ' s next here.' 

(Dr. Tritsch walks up to converse with Chairman) It's a funny 

thing, I was going to call Dr. Tritsch next because he comes 

from Roswell Park, and they have a good dermatology residency 

at the University of Buffalo. That is why you were going to 

get called next anyway, ·Dr. Tritsch, but you say you have to 

get back to Buffalo? (affirmative response) Well, I certainly 

thank you for coming down here. Will you please proceed? 

:, D R. G E O ~ G E L. T _ R I T S C H: Thank you very much. 
My dean 
have me 

normally 

also received a letter urging my institution not to 
present this information to the public. I don't 

perform in public. 

ASSEMBLYMAN COLBURN: You're safe in New Jersey. 

DR. TRITSCH: Well, hopefully. I would precede my 

remarks by saying that I speak for myself, not for the Roswell 

Park Memorial Institute at the State University of New York, or 

the New York State Heal th Department. My opinions are my own, 

.:. and rny own alone. -;!_ 
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I am opposed to the consumption of irradiated food. 

There is abundant evidence in the scientific literature that 

the condensation products of the free radicals formed during 

irradiation produce increases in carcinogenesis, mutagenesis, 

and cardiovascular disease. I will not address, as Dr. Louria 

did, the reported destruction of vitamins and other nutrients, 

because I feel I can supplement my diet intelligently to 

overcome this d:ifficul ty. But, I cannot protect myself from 

carcinogens and other harmful entities placed into my food, 

which I am unable to remove or protect myself from, and trade 

this for a possible increase in the incidence of malignant 

disease one, two, perhaps three decades in the future. 

I am accustomed to teaching school, so I am going to 

give a little seminar to you here. I brought some slides so 

that the audience can follow along with my presentatio.n. 

I will begin by illustrating actual cases of how 

irradiation works. Molecules are hit by high energy beams. 

All of my slides, Mr. Chairman, are shown in my handout. The 

very first slide shows what happens when you irradiate a single 

molecule of a fatty acid. You get a large number of free 

radicals. These free radicals react with other free radicals, 

so you get secondary particles. I am showing you this slide 

not for any particular purpose of looking at the actual 

molecule, but to demonstrate to you the huge number of 

different molecules that one should expect to find. Later on I 

am going to show you where we find· some unique radiolytic 

products. 
Now, the next s 1 ide -- my second s 1 ide -- wi 11 show 

you a mass spectrum of a fatty acid. This is a single 

molecule, not a complex mix as you find in food. On the "X" 

axis you will see the mass number of the material we are 

talking about, and on the "Y" axis the relative amounts. You 

can see that the peaks have different sizes. If a single 

molecule were cleaved, they would all be the same size. You 
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would . get a· half, a quartet, a single fraction. -- B.ut you see -

some peaks . are huge. as -_compared to others, which ·· tells you 
there--a-re-, ·secondary, ·.··tertiary,_ and many-fold condensation.· 

products: of" these .free radicals. These combinations continue 

well after irradiation has stopped. •· 

Ther~~ is data in literature that shows you that the 
··· .. food will change during storage .for many·, many weeks, so .that . 

different dos_~s of radia_tion wil_l give you not just different 
amounts of a given material .. or radiolytic product~ but 
different kinds. They will be qualitatively different. 

Let me just •give you a simple textbook example of the 
numbers that are involved. What do I mean by a lot or a 
little. Let's take ~ater, - which constitutes about 80% of most .. 
foods. If we hit water w:i..th 100 .kilo~ads -- not a particularly . 

high dose ..;..,;. you will find, calculated entirely on theoretical 
grounds, six out OI ten million bonds will be broken. That is 
a small number six·. out of ten million. Now, we can 
calc'-1,late further from this -~ and .•. I have this calculation in· .. 

myhandout-- If you look at one glass of water, which is about 

a quarter of a pint_ ,...;_ . a very small glass of wa.tel'.' -- · a 
trillion trillion bonds will be broken.. That is a big number, 
even for. a State. legislator. A trillion trillion is a lot. 

· ASSEMBLYMAN COLBURN: We' re working toward it. 

DR. TRITSCH: In a _ small glass of water, this is how 
_many free radicals of ozygen you might expect. 

Now let me talk · about . some - specific 
fir:-st one l will· deal with comes from 19.86 -
study, This .· is · particularly·. timely, . because 

> •• • •••• ., 

studies. The 
not a very old 
it deals w:i.th 

fats. I am reading on page 2 in. the middle, but if you: want to 
. . 

see· the. figures I am referring to, .they are numbered the same 
way as the slides. ·Now,· the American public is· being .advised 

to cut down on · fats in · their diets, particularly saturated 
fats, becaus~ we know these fats.·· are ·rel:ated to cardiovascular 

disease. Indeed, -. the .. intake·· of polyunsaturated fats is 
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increasing in our diet. I am going to talk about what happens 

when you irradiate foods high in polyunsaturated fats. 

Now, the --next slide, please. ( speaking to gentleman 

running slide - projector) What . happens there __ is _ that the 

benzo-pyrenes present in these foods increase enormously. The 

solid line _-shows you the separation. This is a chromatogram. 

The solid line is the irradated food; the broken line is the 

.unirradiated control. You can see the three large peaks, the 

benzo-pyrene quinones, which are known carcinogens, increase 

appreciably in this sample of irradiated food. I will also 

direct your attention at peaks marked A and B in this 

chromatogram. There you wiil see nothing in the unirradiated 

food, and you see appreciable peaks in the irradiated foods. 

I submit, Mr. Chairman, that this is a unique, or at 

least a radiolytic product right there. 

The next slide will show you that this is dose 

dependent. You can see an approximate lineal increase in 

benzo-pyrene quinones as irradiation increases. The next slide 

will show you that in different foods, this is different. The 

last two bar graphs I am showing you are cod liver · oil and 

mackerel oil, which are high in unsaturated fats. People tell 

you to eat lots of this stuff because it is good for your 

heart. These are precisely the foods that will increase in 

benzo-pyrene quinones. Corn oil, which contains lots of 

Vitamin E, is protected from this. Now, if I had corn oil 

later on after the irradiation, that is not going to help. If 

the Vitamin E is present during the irradiation, this vitamin 

will trap the free radicals. If you use saturated fats, like 

coconut oil -- shown in there -'-- there is a very small effect. 

The major effect. of the irradiation of fats is on the 

unsaturated fats which we are asked to consume in greater 

amounts. 

Now, there is another problem that is not addressed in 

this study. Incidentally, I document, at the end of my 
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presentation, the actual . references,. if you wish to get all of --_ 
_ the details of this study .. - Not -menti.oned,:in:-this study is that 

bnce you treat_ these -unsaturated fats __ with high 0 .energy -beains, ·. 
rou are getting severa_l· cross link _palymeri~ations. ----The· best_ 
way to illustrate this is< to -tell yo·u it is analogous t~ the 
drying o~ oi1-based paint. - You· ~et 8 _-. large polymer, which is 

not degr_adable by digestive .enzymes. These polYJn.ers. can be 
depositep. like plaques, ,entirely :akin to the deposition_ of 

· -- · - cholesterol in our .. blood vessels, _ and can lead to e1evated 
blood pressure. 

·Now, in the consensus. statement, of which you .have· a·-
. copy, there is fregtien1::1Y,- quoted the document, "The Safety of 
Irradiated . F.ood," mainly Publication 109. I. am · quoting 
directly. from page 17: -_· -- l,1n this research, several · anomalies 
appeared ·. in the test -·. ?-nimals : ~- . ·for ·-• example, . hemorrhages, 
ru:i_>tured hearts, and vitamin deficiencies :,__ but theset were 
related to feeding the·_ test animals food they did -- not 
customarily eat,·.· and not to treating . the .. foods with._ ionizing.· 
energy. II Now, hemorrhages and·_. ruptured hearts bring to mind ... 
acute and very marked e1evation -of blood pressure. 
Furthermore, I would ~estion ini tiatirig a study of feeding 
animals food they don't normally eat, and then _attributing any · 
adverse effect to this entity -in the first place. If you are 
going to do . this,-· let's do this thing right. This is one 
statement I would challenge you to find in the .. refereed 
scientific literature .. - This is not playing by. the -book. · 

So, in summary for _this part· of my presenta.tion,, it is 
_ · the unsaturated fats which · pose- the greatest threat to 

_ irradiated food. 

I would next talk about cold cuts food that 
contains nitrate. Now the next· slide, pi ease. . You can -- see 

that >irrc:1.diation of food that contains nitrate shows a marked 
decrease in the. nitrate, ·with a concomitant increase in 
. . 

nitrite.. Now show · the next slide, please. The - nitrite 
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_- increases as quickly as the nitrate decreases. : We know that 

rd-trite"- is mutagenic. It forms a very _ potent class of 
-- - carcinogens called nitrosamines. -------

- - The next slide is a quote from a. New Zealand article, 

which states that _ in New Zealand they do not allow more t~an 

125 m~lligrams per kilogram of nitrate and nitrite, - for -just 

this 1:eason. -These are unequivocal carcinogens. No, they are 

not urique radiolytic · products, but they are about as potent a 

carcinogen as you can find. I would prefer not to eat these if 

I don't really have to. 

The last studies I wish to summarize have been talked 

about before. I _ am going to show you the actual data of the 

much quoted Indian study. This is an old study-~ 1975. Here, 
. . . 

five malnourished children were given wheat irradiated with 75 
kilograms -- only five children. There were five controls, - as 

well. This it ~·adiated wheat was perfectly - able -to cause weight _ 

gain in these children, normal serum ~lbumin, ·and normal 

hemoglol>ih. - If you stop here, this is good nutrition. The 

children gained weight -- just the same way as the __ .kids who · got 

unirradiated wheat. So, on the surface, this loolts great. '. 

-However -- now the -- next s 1 ide, and this was the slide Dr . --

Louria was referring to -- these five kids who received the 

irradiated wheat all showed elevated polyploidy. 1 am going to 

tell you in a. moment what I mean by this. Here you see four 

out of the _five kids after four weeks of feeding showing . an· 

increased number of abnormal chromosomes. One of the children 

didn't.· ~ow, you see, they are .worried about this. --They 
sampled that one child, I think every week. · They had to t:ake 

blood from him, culture the white cells,. to see if polyploidy 

was found. This_ one kid was resistant_. People differ. in their 

resistance to carcinogens. 

Another point of 

obviously frightened them 

stopped, polyploidy went to 
. . 

this slide is, as soon --- this 

as soon as the feeding was 

normal. After, I think, something 
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. . . . 

·· 1 ike 26 weeks, polyploidy was ba~k to normal . · I . took the data 

from· that publication, and I took the. liberty of doing my own 

pri~tiv.e .. statistics. .· The last slide will show t:.hat this is_ 
indeed· statistically significant; .· Yc,u·· can -see -·that ··.the 

· probability is . 02, which says that if you .repeated this :study, 

with any number of children you wanted; to, there is a 2% chance 
that these findings would not be_ rep~ated, but a 98% chance 

that you would get. the same results . · 
So, I_ would not agree with Dr~ Louria. Please, let's 

not feed more kids this irradiated. wheat_. Five is . entirely 

sufficient. Furthermore, this study . was repeated on monkeys 
and rats, and the sarl)e thing was found•> If you feed the stuff, 

. ·. . . 

polyploidy is . found; after you stop feeding it · for several 
. . . 

weeks, polyploidy goes back to normal. 
Let me tell you what I rnean by polyplo:idy. This is . a 

term that is bandied abou·,., and I feel I owe it to you to show 

you what 'is involved. May I ha.ve the next slide, please? This· 
. . . 

slide is · the no.rrnal chromosome· picture. I chose a female just 
for argµment' s sake. 

. . 

normal, in the female. 

You can see. _the 46 chromosomes that are 

Now, the next .slide I am going to show 
you · is the carrier type • -- rnay I · have the next one? -- of 
chronic myelocytic · leukemia in the female. .· I challenge you to 

see a difference~ but: if your eyes are sharp you will see that 
in one of the chromosomes· marked G22, · there is a small arm 

. ·- . 

· missing in this· slide, and it 1s add~d to chromosome 9. You 
are going to need sharp eyes to see this. I have a picture of 
it in the handout,· if you would like to look at this.·· You have 

· to look at it in some detail. · A small change like thfs ~:.... 

ostensibly small -- •· r~suits i~ 6hronic myelocytic leukemia. 
. ' . ~ 

Tbis is an ominous change; it is an irreversible change. 
Mongolism -- · .. Down's syndrome ~- results. in trisomic 

. . . 

G21; that is, you w.i 11 see three G~ l chromosomes. You do not 

need a large change ._. in chromosomes to have. a marked change in 
_the_ e:xpression of the genie. 
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Now let me show you the picture from the Indian 
article -that shows you what ··these ,ki.ds ,look like. · Oh, I ;m 

soi=ry,_ r- -guess I .. don't have a -slide -on· th-is. · I't- · is in yaµr 

handout. If you will look at Fig.·.13, you will.see·-........ ·these_·· 

are not terribly good illustrations; they are hard to duplicate 

-,.- that the number is bizarre. It is towards the end. You 

will see a whole series of chromosomes. I believe it is Fig. 

13 towards the end of the handout. 

ASSEMBLYMAN COLBURN: Oh, yeah, okay. 

DR. TRITSCH: You have to keep going, · and you will see 

Fig. 13. If you look at these chromosomes, their· shape ls· 

abnormal. The riuinber is abnormal. · This is a· gross change. 

Polyploidy is. · nothing to dismiss lightly. In the same 

publication 109 ~:... of which you have a copy -- the stateme~t is. 

made, - "Normal chromosomes 0% is impossible. II : That is 

nonsense. If you were to find an a.bI.ormal chromosome nwnber 

·shape in anyone in_this room, I would say run, don't walk, and 

have yourself· looked at in great detail. This is not a symptom 

to be dismissed lightly. This is clear-cut mutagenesis, and ·· 

should not be simply dismissed. 

I would remind you just for comparis·on again we are 

·· talking about numbers -- in the United· States the highest form 

of cancer we have is lung cancer. In '82 to '83, the incidence 

was 80 out of 100,000. !£ you do·your·arithmetic, that is· 
' . . . 

. 08%. In these children, it was 80%. . If you had asked me to 

design a study to feed irradiated wheat to children; and said, 

"Can we see something?'' I would tell you, "You are. going. to 
have to feed at least 10,000 before you will see anything. To 

feed five children, I' 11 tell you, you· are wasting your .. time. 

Ther,e is no chance whatever that you will see abnormalities in 

five children. This couldn It be that potent a mutagent. II It. 

turned out it is. I am surprised that it should be this 

potent.· It is almost unbelievable. I would have told you, "Do 

the study with at least 10, ooo children if you want to see 

33 



anything you can report." The fact that you saw it in five is 

really_staggering. 

I have 1nentioned that the same thing was found in. rats 

and in m6nkeys. I disagree with Dr, Louria .. ,Let's not: repeat 

the study. Do not feed irradiated wheat to ·any more children . 

. For heavens sake, I think we have had quite enough. This is as 

much as you need. The statistics are really quite convincing. 

If you go back a little bit to the '60s, you will see 

that irradiated sucrose can be mutagenic as well -- mutagenic 

to human cells, as well as to plant cells -- again, looking at 

the chromosomes. If you look at the sucrose effect, you will 

see that it is perfectly normal nutrition. If you only look at 

nutrition, no problem with the sucrose. This becomes apparent 

when you look at the quantitative aspects of this. I have 

summarized these studies in the table at the very end of my 

handout. If you irradiate 280 grams of sucrose, you will find 

that you recover 263 grams of unchanged sucrose. Clearly there 

is plenty of good sucrose in there, all you need for 

nutrition. But, less than half a gram of formaldehyde was 

formed, and the slide that is on the projector now shows you 

the basis of the mutagenic effect of formaldehyde. It cross 

links out the genetic material DNA. We know that morticians 

and pathologists who deal with formaldehyde al 1 the time have 

an increased incidence of cancer. Formaldehyde is nothing to 
play with. 

If you look at the next s 1 ide, it wi 11 show you the 

Ames Test, which is a very well-known and· respected test for 

mutagenicity and carcinagenicity. It will show you that 

whereas high levels of formaldehyde are clearly toxic, low 

levels are mutagenic when you get to 50 micrograms not 

milligrams, but micrograms -- per assay plate. Formaldehyde is 

nothing to take lightly. Furthermore, if you look at the table 

that summarizes these studies, you will see that about a gram 

of lN -- ultraviolet light absorbing materials is formed when 
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. .· .· _.·. . 

you irradiate sucrose. ·· These materials were not analyzed .in .. 
detail, but the only way you could get ultraviolet absorbing .·· 

· material from sucrose is if you have multiple condensations 

from -the free radicals that you form by the irradiation of this 
molecule. The fact, again, that · the irradiated sucrose is 

mutagenic,. but able t~· support nutrition normally, x:-_aises a red 

flag. We can feed people and they will g~in w~ight, but. they 
. . . . - ' 

are trading in one, . two, · three dl:!c::ades . down the road an 

incrl:!ased incidence of neoplastic disease. 
I would say in summary that we have convincing and 

very acceptable evidence that irradiation does ·· cause 

mutagenicity in experimental animals, in human culture cell$, 

and in man himself, albeit in five Indian children. This is. 

statistically· sic;rnificant. Just about every food contains 

· carbohydrate; What I have shown you aI?plies only to the foods 
I have shown you. .· If you are going to irradiatr:: a· papaya, or 

something else, as has been done, my data would not apply ~o 
this.. You would have to look at each food as 'an individual. 

· If you are. going to· do this, let us do it properly· and·.· . 

. systematically, not arbitrarily. If you want to do th:i.s 'test,.·· 

let us determine how. much. papaya, or chicken, or whatever you 

wish,.• the average human is going to consume in a lifetime ~..;. 
not two weeks, not two years, but a meaningful period of time 

.... ..,.. and take the· free. radicals condensation products f orm~d in 

this amount, and let us test it with t~e Ames Test. This is a 
reliable, convincing test. It. may be laborious, and perhaps 

·expensive, but by ho means difficult. The very last reference 
in my . handout is an article in nature which outlines the 
economics and the sciences .of t.esting materials for 

mutagenesis. This is an acceptable and clearly a feasible way 

of going about this. I am not saying it is easy. What I am 

saying is, if you want to take the trouble, you need to . do 

this. I think the burden of proof has to be on industry to 
show that this is not as harmful as I am saying it is. 
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Otherwise,. the studies I have· ·- shown YOU-; -_·-_Mr. .chaf~man, are 
- really -_ not only convincing, but·-- statistic~lly,-- unequivocall~' 
_ significant. c(appla.use) - . ____ . _ ----'--.• 

ASSEMBL'YMAN COLBURN:. Thank y~u. -·I:~,would- like -to- -ask 

you about the ul 1:r_aviolet - absorbing compoun,ds that :result from 
_- irradiation of ·sucrose; as I understand :it;. You - know, _ I am 
concerned about sun allergies/ a-s _--- th~y~ affect my_.- fi~ld of 

. -·dermatology. Do you think we have run aci;oss any--,-. I guess we-. 

are.- not -really eating suqrose generally that is irradiated. 
DR. TRITSCH: I do not believe it is legal to 

irradiate sucrose. 
ASSEMBL'YMAN COLBURN: At the present time. 
DR. TRITSCH: What I• am . saying is, if you irradiate 

. . . 
sucrose, according to the article. in the reference I h,ave given -
you~ · y~u ~ill. get some materia.ls - ~bsorbing. the ultraviolet. 

- Ok~y? -. This mean that you have -gotten multiple condensation 

products. The way. you are ~bsorbing t_he ultraviolet me~ns that 
you. h_ave conjugated double bonds; I ·. am not trying to . throw 
mumbo jumbo at you, but this rtfea.ris that from sucrose--.· . . .· . : ' , . 

ASSEMBLYMAN COLBURN: .Well, _ I am· not -- 100%. familiar 

__ with what you are saying, but I have a general idea. 
DR. TRITSCH: Anyw'}-y, - . it is a large molecule. - It -

means it' is .not just' cl~av.ing a s.ucrose at one point, but_you 
are getting f'ree radical and. you g~t multiple - ... not just o~e, · 
.fiye, . perhaps ten_ c6nd,ensation -products. Tl).ese are large, 
co~plex _molecules. . . _ _ 

., . . ,. , . 

like 
ASSEMBLY?ttAN .. COLBURN: 

light :sensitizers that we 
DR. TRITSCH: I don't 
ASSEMBLYMAN -- COLBURN: --

Do you . think they are. anything. 

encoµnter_in medications?_ 
believe so.· 

You know, any other place, the 
. thing-s that have to. do with-

, DR. TRiTs'CH: · __ .The. only thihg ·• I _ am -- trying t;o say . is, 

you are getting ·1arge-_ molecules; I am __ not say°ing these 

- ultraviolet_ absorbinc] compounds are carcinogenic. 
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ASSEMBLYMAN COLBURN: No, I know you're not, but this 

is like a ~eparate issue. 

DR. TRITSCH: It is a separate issue al together. I 
•· believe in sucrose--

ASSEMBLYMAN COLBURN: 

separate issue. 

Well, it is an important 

DR. TRITSCH: It is an important separate issue. 

ASSEMBLYMAN COLBURN: It is not carcinogenesis, but it 

is light sensitivity. 

DR. TRITSCH: Yes. I don't believe that what we are 

talking about here has anything to do with it, other than 

formalp.ehyde. I think the major mutagent in irradiated sucrose 

is formaldehyde. I don't know; this is intuitive. The UV 

absorbing materials that you find in irradiated sucrose, I do 

not believe are related to what would happen if you stood in 

the sun long enough even to give you melanoma or a squamosal 

carcinoma. I don't think this is related. It just tells you 

you are getting large molecules. It is a means for the 

scientist to look at this and say, "You are getting lots of 

condensation products." This is a complex issue. People 

really have not done the science to tell you what these 

compounds are. I would disagree, violently, that there are no 

unique radiolytic products. There certainly are. But, this is 

tough science, and for most people, not terribly interesting 

science. Somebody would have to pay me to do this, because I 

don't think this is sufficiently interesting science where I 

would have a student do a thesis on this. This ii analytical 
natural product chemistry, and there are more interesting 

things I think I would have a student do than this. This is 

not to depreciate the importance of this fact. This would have 

to be done, I would think, as a contract, with someone saying, 

"Look, find this. We will pay you people so much an hour. 

Let's get to the bottom of this." This is not terribly 

exciting science in this day and age. 
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ASSEMBLYMAN COLBURN:· Thank you. 

Dr •. Fey, do you want to come forward? 

D R. M I C H A E L - S. F E Y: Yes, sir •. 

ASSEMBLYMAN COLBURN: Good morning. 

DR. FEY: Good morning. 

Thanks very much. 

ASSEMBLYMAN COLBURN: I guess it is still morning by 

three or four minutes. We will probably go right on through 

· here. Mr. Frelinghuysen likes lunch, but it never bothers me 

much. He has been out to have something; I don't know what. 

DR. FEY: Mr. Chairman, members of the Assembly Health 

and Human Resources Committee, and members of the public: My 

name is Dr. Michael s. Fey. I am an independent food industry 

consultant with more than a decade of technical experience in 

the field of food science and technology. I am a professional 

member of the Institute of Food Technologists, a worldwide 

professional organization consisting of more than 30,000 

members from industry, t:he government, and academia. 

I completed my doctorate at Cornell University in the 

field of food science and technology, with additional academic 

disciplines in microbiology and biochemistry. I developed and 

technically managed national market leading food brands with a 

Fortune_ 100 company, and researched, published, and practiced 

the technology of food irradiation as a Director of the Food 

Division at Radiation Technology, Inc. 
As a former researcher of food irradiation technology, 

I had an excellent opportunity to review the existing world 

literature on food irradiation, review comments made by 

irradiation advocates and opponents_, and experiment with the 

technology of food irradiation on hundreds of foods. 

I, too, started my research efforts in the field of 

food irradiation with emotionalism,· and healthy skepticism, but 

with an open mind. However, after reviewing much of the world 

literature, and after commercial research and practice of the 

technology, there is little doubt in my mind that history will 
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prove food irradiation to be one of the most important advances 

in dietary health since the invention of pasteurization. 

Food irradiation has been researched over the last 40 

years, perhaps more so than any other food process, despite a 

climate of intense emotional and scientific scrutiny. There is 

such a vast amount of literature on the subject that a library 

for food irradiation, called Pathfinder, has been formed at the 

United St~tes Department of Agriculture's National Agricultural 

Library. 

Today is just an example of the type of scrutiny that 

scientists and researchers throughout the world have been asked 

to address. And despite tnis intense scrutiny, the technology 

has been shown to be safe, effective, and publicly beneficial. 

The issue we are addressing today is to prohibit the 

distribution and sale of food processed utilizing irradiation 

ln the State of New Jersey. Let's focus on the issue of the 

technology of food irradiation, its safety, and its benefits 

and risks. 

Opponents of the technology will undoubtedly bring up 

other issues to cloud the focus of this hearing, such as: 

wanting to halt the spread and proliferation of nuclear waste; 

the dangers of transportation of nuclear waste; the incidence 

of accidents at irradiation facilities; or the general increase 

in certain types of cancer and other evils in our society 

today. Dr. Louria did so towards the end of his presentation. 

Be aware, the .names of many of the organizations these citizens 

represent indicate that their focus is not necessarily 
anti-food irradiation, but opposition to other issues. Food 

irradiation just happens to be related to one of their causes. 

The issue we need to address today is, what are the 

benefits and risks of selling and distributing food processed 

utilizing irradiation in the State of New Jersey? And 

consequently, if we pass such a law, will we be violating the 

rights of our citizens to choose whether or not they want to 

purchase and consume foods that have been irradiated? 
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I . :would like to give you a little bit of background on 
food irradiation. · In .· food ·irradiation, . · foods are simply 

exposed to controlled amounts of gamma energy, typically. from · 

the radioisotopes cobal t-60 o.r cesium-137, or · from machine 

produced x-rays, or electron beams. it :i.s physically 

impossible,- f~r . f~ods to become radioactive; ·because there· is 

not enough energy in the· radi_oisotopes to induce radioactivity.,· 

and the e~ergy output in _the machines is 1 imited by 1 aw. 
·Technically speaking, we irradiate food every day with 

microwaves, although . we do~'t normally refer· to microwaved 

. foods as irradiated. Furthermore, the sun naturally irradiates 
all . f9od with a spectrum ·. of radiation including gamma 

irradiaticm and x-rays. · 

In the current bills -..- S-2571 and A-3150 -"'."" are we · 
· being asked to ban heat irradi,1tion, ultraviolet irradiation, 

microwave _ irra_diation, or __ maC!hin~ produced electrons and 

x-rays? The way the pills were. worded leaves too much room for 
interpretation. I-· don't believe a b.ill ·- with such ·a nebulous 

interpretation should even be considered. 

Let's look ~t the important issue -- the public heal th · 

aspects of food irradiation. How many :times this Year can you 
remember ilaving · a short-lived stomaC'h ache,_. nausea, fever, . or 

. . . 

· vomiting-? In many instances, 
. .. . . . . . these illnesses were .. causec:l by 
bac:terial food pathogens,_ · such as ·salmonella and._ campyl9bacter, 

. which occur naturally _in our foods, or are introduced during 
. processing · and handling. Most pathogens present no . danger 
until they grow. in number, · typica1ly .__ after inadequate 
refrigeration. 

Despite all the efforts .. of · the Depctrtment · of 

Agriculture to ens.ure that both people at home and people in 

·· industri mai~tain care. not to abuse the foods, these organisms 

•. still proliferate and .. cause problems. I am going to relay 
those problems .. _ 
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Ms. Tanya Roberts, of the United States Department of -

Agriculture' -s Economic Research Service, estimated that _about 

$1 billion could· be saved in the United States economy each 

year, if .fresh beef, chicken, and port were irradiated .a:t"_low 

dose to eliminate pathogens. Savings were estimated from work . . . . . . . . . 

loss due to illnesses, and actuary policy payments d:ue to death 

resulting from food:....borne pathogens such as Salmonella and 

campylobacter, which, by the way, are estimated to cause 4000 

deaths and more than four million illnesses each year in the 

United States. That'S Ms. Tanya Roberts. 

_ From my review of data supplied by Dr. John Benett of 

the Center for Diseas~ Control in Atlanta, I estimated about 

17,000 American lives could b_e saved each year, and about 12. 5 

million food illnesses could be prevented lf irradiation_ were 

used to pasteurize a wider variety of foods. Notice before we 

mentioned chicken, pork, and red meats. We did not include the 

fishes,_ eggs, and other products --- other food products. This 
. . . : . 

could potentially amount to a cost 

billion to the U.S. economy. 

But, hold on. FDA' s Doug 

estimate that 24-80 million cases 

savings of more than $4 · 

Archer and John -Kvenburg 

of food-borne diarrheal 

disease go unreported each year, 

annually in: economic losses due 

productivity. 

costing about $5.:...17 billion 

to medical care arid lost 

The numbers can be argued, but the point is that food 

irradiation pasteurization can save thousands of lives now, can 

prevent millions of food-related illnesses, and can offer 
billions of dollars in cost savings to our economy-,..;. right now. 

-- The consumer would notice _ no _ difference · from the 

packaged meat - products she normally buys, except that her food 

would be "pathogen-free," and would last up to two to three 

times longer, or more~ in the refrigerator. 

Irradiation can also be used as a safe alternative to 

ethylene oxide~ a suspected. carcinogen which, by· the way,_- has 

41 



been banned in Europe, but is currently used to reduce bacteria 

in spices, herbs, and other areas. Use of food irradiation as 

an alternative to fumigation can save additional lives, reduce 

the incidence of cancer -- which we have been talking about 

today -- and save additional economic loss to our economy. 

The technology is so versatile it can kill insects, 

eggs, and larvae in fresh produce, prevent sprouting in 

potatoes, increase juice yields, even sterilize complete meals 

without heating. High dose sterilized irradiated meals were 

eaten regularly by United States astronauts in space. I know, 

because I provided those meals to them. 

Increased shelf life and an increased food supply can 

save additional billions of dollars in our economy, can help 

provide surplus food to starving people in Third World 

countries, and can help improve our negative balance of trade. 

Let's talk about the safety of food irradiation. The 

safety and efficacy of the technology of food irradiation has 

been studied extensively by independent multi-disciplinary 

teams of scientists around the world. We heard today that 

there have been several studies done, and the FDA has only 

reviewed maybe six studies. I believe this is 

misrepresentation of fact. There is a complete 1 ibrary. FDA 

reviewed more than 800 studies. This has been extensively 

reviewed around the world by multi-disciplinary teams of 

scientists -- toxicologists, nutritionists, medical doctors, 

food technologists, microbiologists, and the 1 ike. There has 

been a lot of work done in an environment of intense scrutiny. 

The result is that foods have been approved for irradiation in 

more than 30 independent nations. 

The World Health Organization, the Food and 

Agricultural Organization, and the International Atomic Energy 

Agency, in 1981, promulgated a regulation to the Codex 

Alimentarius and its 122 · member nations. The regulation 

permits unconditional irradiation of foods to an overall 
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average dose of 10 kiloray as safe .and effective. That dose is 
more than 10 times higher than the current one kiloray maximum 
dose approval for maturation inhibition of fresh foods in the 
United States. 

Food irradiation has also been studied and reviewed by 
many independent organizations in the U.S. The technology .is 
supported by_ the Food and Drug Administration, the Department 
of Agricult~re, the U.S. Army Research and Development Program, 
the American Medical Association, the American Council on 
Science and Health, the Institute of Food Technologists, the 
Council for Agricultural Science and Technology, to name a few, 

and a multitude of academicians throughout United States 
universities and throughout the world. 

The apparent risk of widely selling and distributing 
irradiated foods is that there m~y be ill effects resulting 
from the food irradiation process that we don'c know about that 
may caµse widespread harm to consumers, and.we heard about that 
today. These ill effects have been alledged to come from 
unique radiolytic products, free radicals, mutant strains of 

bacteria, and the induction and detection of Clostridium 
botulinum. The destruction of the nutritional value of our 
foods has also been mentioned. 

I would like to talk about these individually: 
URPs: The substances alledged to cause ill effects 

have been labeled URPs, of which, to my knowledge, none have 
been found to date. If they were found as FDA has 
calculated -- they would exist in such low concentrations, on 
the order of a few parts per million, that their presence would 
cause no known ill health. For comparison, known carcinogenic 

pesticide residues can be found in our food supply at the parts 
per thousand level right now. 

Free radicals: Free radicals 
negative conotation that opponents use 

is 
with 

a term 
regard 

with a 

to food 
irradiation. The term has been associated with cancer. It 
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describes an unstable molecular state in which a molecule seeks 

another molecule to give it molecular and energetic stability. 

-, .. Free radicals are produced in irradiated foods when 

electrons are kicked out of orbit by gamma or x-ray energy. 

However, free radical formation is very short-lived. Within 

microseconds, free radicals reform naturally with their -

parentals, or as a very small percentage of the total, with _ 

other molecules in- the near molecular vicinity. To illustrate_ 

these changes in perspective in irradiated foods, there is a 

_slight to moderately noticeable organoleptic difference in 

foods at high doses, and an undetectable difference at low 

doses. Since the human senses are acutely sensitive to 

chemical changes, this amounts to very little chemical change 

at low doses. Instrumental analysis confirms there are minor, 

insignificant changes. What you see and taste, is what you get 

in a food. This is important, because we are looking for large 

changes that take place in some of these low-dose irradiated 

foods that are currently approved. They are so minute, our 

senses, which are far more accurate in a multitude than many 

instruments acting independently, would detect these changes, 

and they do not, because they are not there. 

For example, vitamin losses -- which is a good tag -

are small to negligible at low irradiation doses, and either 

comparable or lower after irradiation processing than thermal 
processing to an equal microbiological_ destructive value. So, 

what we are saying here is, irradiation does destroy nutrients, 

but it does it comparably to thermal processing, or better. 

On the other hand, gamma or x-rays have a detrimental 

effect on the DNA of living organisms, such as insects, 

bacteria, and viruses. One deviation of free radical formation 

with its parental in a vital part of the DNA of a living system 

may be enough· to cause dysfunction and kill the organism. 

Obviously, the greater the dose, the greater the chance that 

this gamma beam will cause a free radical formation, and the 

greater chance for killing the organism. 
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• - · -!'--think in looking at what Dr. Tritsch has mentioned,. 

we need .to talk. about what dose those studies were conducted 
.. . 

~-under, · and- they were conducted in a system. .· People do not 

normally just consume straight sucrose. People consume foods 

which .. are chemical soups. These chemical soups contain other 
• C ' 

chemicals, natural.antioxidants, if you will, which tie up.free 

radicals, and_ free radicals are produced in canned products a.s 
well. You :talk about carcinogens in food; you ·· want a 

carcinogenic-free f cod. Barbecued chicken and barbecued meats · 

are highly. carcinogenic. They contain polycyclic. aromatic 

hydrocarbons, but we consume them. Our bodies have · adapted 

over - time to handle minute ,-carcinogens. Tomatoes contain 

tomatine; potatoes solanine ---- all carcinogens. You've got 

spices, which contain many toxic substances -- · mustard, very 

toxic_.:_ but our bodies are capable o! handling these things in 

small quantities. As long as we eat a good, varied diet, our 

bodies will be able to handle any 'kind of small, minute toxic 

residues like that. 

Other risks mentioned by the opponents of food 

irradiation are the possibility for new irradiation-induced 

mutant strains of bacteria or . virus, and a hypothesized _· 

increased risk of potentially lethal food poisoning due to 

induction and possible iack of detection of toxiri produced by · 

Clostridium botulinum, which is botulism. 

Foods are irradiated once, and not re-irradiated, as 

required by the FDA. A one-time irradiation essentially 
. . . 

eliminates the chance for developing. a surviving mutant capa:t:>1e 
·of adapting to greater doses of irradiation. The concern that 

a new mutant strain will develop that can, cause harm to mankind 

· is no greater than the concern that. other mutagens, chemicals, 

. sunspots,. the moon, the stars, or other processes of nature may 

cause. 

Risk of botulism: There · is _ little evidence in the 

· literature that low dose irradiation can induce the growth of . . 
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... Clostridium ·· botullnum due to decreased competition from other 

microflora. Furthermore, low dose :1rradiation · can ·easily 

destroy the viable cell state of Clostridium botulinum, which 
has been reported . at .· its highest occurrence naturally in 
comparatively low numbers, at 10 organisms/gram in fish. And, 
other combined technologies --~. these are food technologies·.·.~-

1:iuch as · refrigeration below 3 ~ degrees C. , - acidic environments_, 
low moisture environments,_ ·. ~nd ., ~tmospheres containing O:Kl7gen 

can prevent Clostridi~ botulinum growth. 
The Clostrid,iumbotulinum concern should be no greater 

than the concern for currently ·availabie vacuum-packed ·. fresh 

pork found in the. refrigerated meat section of .. the supermarket, 
. . .. 

and perhaps less concern because low dose irradiation will kill 
viable c. botulinum·cells. 

At high doses, foods eel~ be exposed to · irradiation 
doses equivalent to the - 12D, _ or 12 decimal log reductions 
multiplied· by the amount of gamma energy required to reduce the 
population of .· · Clostridium botulinum or any · other 
microorganism ...,;,:_ tenfold. _So, yo1,1 are giving it -a·· dose that· 

redu~es the population tenfold, and to get the 12D dose, which 
is the criteria Used in the canning -industry,. you do 12 times 

that dose, and then: do that with hea.t -- 12 times that amount 
. of heat to . reduce the .population .. · tenfold. The chance . for 
botulism with high dose shelf-stable irradiated foods will be-. . . 

the same as our current·· .canned food supply, · but without the 
·.· . : ·:. . . .- . . 

intense heat· processing~ and also ·without - the loss of a 

multitude of nutrients. _The irradiated product will have a:n 

-equiv_alent or better nutrien:t content than the can:ned food. We 
have been surviving jl,lst fine on canned foods and other food.s 
~-. canned food being a part of our food sup:ply. 

There · has been talk.· about . the destruction.- · of 

.· :nutritional value .- of · food.s. . · Irradiation· does affect . the 
nutritional · value of ··foods, -but ·. so does cooking, freezing,· 

drying,·. and other forms of processing. · In some cases, 
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irradiation can make foods more palatable, more digestable, and 

can make nutrients more available than the natural food. The•···· 
quality . of ,available protein and PER -- ··. which is protein ·· 

equivalent ratio -- are essentially unchanged, even at high 

doses. Loss o.f vitamins . is negligible at low doses, and 

comparable to thermal processing at high doses. The mineral 

content of irradiated foods is essentially unchanged.·· 

The benefit of an extended food supply having good 

protein and mineral value, but a reduced _yet available vitamin 

value·, far outweighs the_ risk of preventing food irradiation 

processing based on a concern .. for decreased vitamin; or even 

nutritional-content. 

Emotionalism, scare tactics; and no substantive data 

to supi;,ort adverse effects of. food irradiation: Attached to. my 

written statement is literature food irradiation_ opponents 

distribute· to consumers. It shows that the issue of fo.od 
. .. 

irradiation is not their main concern, but is mixed with other· 

issues relating--

ASSEMBLYMAN COLBURN: Excuse me, Dr; Fey. A couple of 

times you have - referred to the emotionalism aspect. · We are 

trying to get the facts here, and just leave out all the rest .. •-· 

The Committee can recognize, I think, what they would consider 

to be the public relations aspects. ·I. am really looking for 

the pure informational part of it, if .we could. 

DR. FEY: Okay. Let' s go on . then. FDA responses to 

opponent allegations and concerns, which· will have been aired 
again today, were answered adequately in the April 18, 1986 
IIFederal Register, 11 and in a recent denial for stay of 

effective date of previously approved food irradiation 

regulations. Thus far, there has been no substantive data· to 

support adverse effects of food irradiation at the current 

.doses approved by the FDA and the USDA. 

The .ultimate experiment: ·I always think it is prudent 

to be conservative; to err on the side of safety. - Perhaps the 
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only real way for us to know if there are any long-term 

undesirable effects of _ food · irradiation; · ,as --- the opposition 

points out, is to -feed a• large population irradiated .foods for 

a few generations and monitor the major trends that develop. 

This is not only impractical, but unrealistic. 

Safety, as defined by the FDA, means that there is a 
reasonable certainty in the minds of competent scientists that 

the substance -- meaning, in this case, irradiation -- is not 

harmful under the intended condition for use. It is 

impossible, in the present state of scientific knowledge, to 

establish with complete certainty the absolute harmlessness of 

any substance. 

Looking at the benefits versus the risks of the 

technology of food irradiation, the price we can expect to pay 

if we ban the sale and distribution of irradiated foods in the 

State, as intended by these bills, and further delay 

commercialization of the technology, is unnecessary loss of 

life, continued unnecessary increases in food-borne illnesses 

resulting in adverse public health, and unnecessary increased 

costs to our State economy. _ 

The risks, after 40 years of research demonstrating 

the safety of the technology, may amount to nothing more than a 

fear of the unknown, a reaction to emotion, or the insecurity 

of trusting our scientists and elected public officials. 
The irradiation industry does have a track record 

using this technology for other beneficial means which should 

help to reduce f~ar of the unknown. According to Dr. Robert 

Cole, M.D,, a radiation therapist, medical irradiation helps to 

save hundreds of thousands of cancer Victims' lives each year 

in the U.S. Medical· devices, sutures, syringes, and even 

cosmetics have been routinely irradiated to ster i 1 i ty over the 

past two decades, · withoµt any widespread adverse human 

incidents. 
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As . mentioned previously, irradiation in foods offers 
. . 

the potential to save tens of thousands of lives, eliminates 

millions of food-related illnesses, improves public heal th, and · 

. extends our food supply. - , ·. . .. , .· .. 

. The issue of the safety of food irradi~tion is perhaps 

best left up to competent scientists, such as those· in e>ur 

government and our State· universities. I urge the Assembly 
- . . . . . . 

Chairman, Dr. Harold L. ·Colburn, Jr. , and the respected members 
- - -

of the Assembly Heal th and - Human Resources Committee,_ t:o use 

the scientific resources available in deciding whether to 

proceed further with these bills . 

. I would like to conclude with a most recent 

perspect_ive on food irradiation technology. which was given by · 

the - _- Institute of Food Technologists, a United States. 

professionall. organization with more than 30, ooo member 

scientistt , of which I am a professional member. ··. They 

concluded: "Radiation processing of· food is versatile, and has 

the potential to improve the preservation of foodstuffs, as 

well ~s their hygienic and other characteristics, and thus 

provide the consumer with more food of ·good·· taste, with 

fres:tilike quality and of wholesome, nutritious value." There 

is an attachment on that. 

lf WE! can't trust our country' s independent experts, 

who can we trust? Please vote to defeat these bills. 

ASSEMBLYMAN COLBURN: Thank you. I have two questions 

.to ask· .. you. How many different foods : are being irradiated in -

the United States, which are either being sold here or outside 
of the country? 

DR. FEY: Spices, herbs, and ,seasonings are being 

irradiated up to a level of 3 megarads, which is permitted by · 

law in this country. ·. I couldn't even begin to tell you what 

the volume of that irradiation is . 
. ASSEMBLYMAN COLBURN: I - just want to get - some idea of 

what is being irradiated now. 
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DR. FEY: There is also a large likelihood that 

products are being exported overseas to this country that have 

· ·been -1-rradiated. 

ASSEMBLYMAN COLBURN: Do you mean that are coming here? 

DR. FEY: Coming here that have already been 

irradiated. The National -Bureau of Standards is currently 

working on an assay to try ~o determine whether a food has been 
irradiated, but, as was po~nted out earlier, ther·e is no way. 

There is nothing unique that comes out of irradiated foods that 

one can use to detect whether the food has been irradiated or 

not. They are working on an amino acid analysis, with a trace 

of amino acid, which may or may not prove t·o fruition. But, 

that is a problem right now. Foods are being irradiated 

overseas, and are being exported here. The foods are coming in 

cleaner because the microbiology is reduced on them. They are 

competing with the foods that are produced in this country, 

and, unfortunately, it is difficult for our people to compete 

in a situation where someone else is providing cleaner food. 

ASSEMBLYMAN COLBURN: When you mentioned -- I think it 

was ethylene oxide, had been abandoned by some foreign 

countries--

DR. FEY: In Germany. 

ASSEMBLYMAN COLBURN: In Germany? 

DR. FEY: Yes, it has, as a carcinogen. 
ASSEMBLYMAN COLBURN: Don't we use it for fruit, to 

kill--

DR. FEY: It is being used for a variety of reasons -

fruits, medical product sterilization. If the FDA were to ban 

ETO right now, there would not be enough radiation companies, 

and we couldn't build enough in the next five years, to handle 

the sterilization business that is out there. So, 

consequently, we are faced _with another problem. We are 

consuming the carcinogens. We are consuming the residues of 

epichlorahydrine (phonetic spelling) and ethylene oxide in our 
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spices, herbs, and seasonings right now. The other alternative 
to that is irradiation, and it is a clean alternative, and 
there is a library of data to prove that. 

ASSEMBLYMAN COLBURN: Is that what they are using in 
Germany in its place then? 

DR. FEY: Yes, sir. 
ASSEMBLYMAN COLBURN: They ~re using irradiation? 
DR. FEY: Yes. 
ASSEMBLYMAN COLBURN: Okay. I. think that's all. 

Thanks a lot. 
DR. FEY: You're welcome. 
ASSEMBLYMAN COLBURN: Maybe we can take th.tee people 

together; we have three chairs up here. From Food and Water, 
Inc., we have Lorna Salzman, Dr. Judith Johnsrud, and Dr. 
Walter Burnstein. You are al 1 from the same organization. 
Would you like to come forward -- the three of you? Is this a 
combined statement? (negative response) No, okay. Well, 
whoever would like to lead off, and then if you could-- If 
there are things that are duplicative, I would appreciate your 
trying to condense your presentations. 
L O R N A S A L Z M A N: Yes, thank you. 
covering different aspects of it. If there 

We are actually 
is anything that 

has been said by previous speakers, I will leave that out of my 
presentation. 

ASSEMBLYMAN COLBURN: I would appreciate that, if you 
could. 

MS. SALZMAN: Thank you for the opportunity to testify 
before you today. My name is Lorna Salzman, and I am Executive 
Director of Food and Water, Inc. , a nonprofit public interest 
organization dedicated to research and education on food 
irradiation and other issues of radiation health and the 
environment. 

You and your colleagues will shortly be asked to pass 
legislative judgment on an uncertain and potentially harmful 
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technology -- the irradiation of our food supply with gamma 

radiation. Ultimately, it is the American consumer whose 

acceptance or rejection of irradiated food will determine the 

economic success of this venture, as well as the stance of 

farmers, food processors, and food distributors and marketers. 

While there are a number of factors that will 

influence their opinions, such as flav(?r, appearance, 
. . . 

nutrition, and perceived wholesomeness, the fa9tor of cost will 

loom large in everyone's mind. Failure to meet one or more of 

these _tests will tell us quite soon _what the outcome will be. 

But, prior to ultimate success or rejection, during the process 

of experimentation and marketing, American farmers and other 

groups in the agricultural sector stand to alienate consumers 

and endanger not only public health, but their own economic 

futures. Hasty, large-scale adoption of food irradiation, 

· followed by consumer suspicion and resistc nee, could lead to 

the rejection of both irradiated fonds, as well as 

non-irradiated ones that are merely suspected of being 
irradiated, foods of the · same · family as irradiated ones -

oranges versus grapefruit, for example -- foods from the same 

processor or distributor, or possibly even foods with a common 

geographic origin in a state or region. In this way, even 

growers, processors, and marketers of non-irradiated food could 

suffer from public rejection of irradiated foods, with some 
farmers facing the prospect of having an entire crop rejected. 
The economic consequences.of this could.be catastrophic. 

Our research has convinced us that the agricultural 

community and many food retailers are being intentionally and 

seriously misled and misinformed by pro-irradiation interests, 

especially by the U.S. Department of Energy, about the costs, 

benefits, need for, and safety of food irradiation. We have 

concluded that the toxicological, radiological, nutritional, 

health, and economic risks of marketing of irradiated food, and 

of the facilities themselves, are being distorted or concealed 
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by ... irradiation proponents in their · desire to foist this 

technology on an unwitting public and farming community, while, 

not inc.idental ly, furthering the Department of Energy's intent 

on resolving the· radioactive waste problem by disper~ing it 

across the country. 

As more accurate .and complete information on these •. 

risks emerges, the connection between radioactive waste and our 

food supply will become clearer in the public's mind, something 

which can only lead to aversion and rejection, and serious 

economic ramifications. It·would appear.that the food industry 

is already anxious about this connection, for otherwise it 

would ,:not object . so strongly to clear, accurate. labeling for 
irradiated food. · .. Do you and your colleagues really believe 

that the linking of people's food with the image of radioactive 

· wastes serves the best · interests of the farming community and 

the food retailers? 

In this panic market, unless abso1utely 100% of our 

food supply is already irradiated, those who have played a ·role • 
. . 

·. in it stand to lose, and lose badly. The American farming 

community cannot afford to let i tseJ.f be manipulated into ·· 

blindly accepting uncertain, untested technologies; it is 

already fighting fo.r its life against ill-advised government 

and banking policies that have brought · about foreclosures, · 

bankruptcy, family disruption, heartache, even suicide. · The 

very way .of life for farmers is at stake, as they attempt to 

stave off loss of their land, livelihood, and traditions. 

We cannot. sit silently by whil~ this · new threat is 
added to the farmers' woes, for it is farmers who will be the 

chief ones to bear the cost o.f public rejection of irradiated 

food, not the giant food conglomerates, supermarkets, or 
. . , . . . ' . . . 

irradiators. And, if the technology spreads, then the public 

will also pay, for the increased. costs of irradiation that will 

.eventually be passed on to them, a cost over and above the cost 

of all those other uncertainties of the global. economic picture ... · 
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We share the empathy and concern for the farming 

community. It is for this reason that we wish to call your 

attention to some of the implications of food irradiation for 

the agricultural community. 

l) Food irradiation does not eliminate the need for 

other preservation processes. ; Irradiation promoters suggest 

that both economic and energy costs will be reduced by 

· irradiation. . This is patently untrue. The International 

Association of Refrigerated Warehouses which is not 

anti-'"irradiation states that many products will require 

freezing prior to irradiation to reduce the changes in flavor 

and texture that irradiation produces. 

many natural enzymes in some foods 

treatment. 

In addition, there are 

that also require heat 

Also, supplemental refrigeration will be needed after 

irradiation to prevent reinfestation or recontam:lnation. Frank 

Peters, an expert .in food irradiation who worked for the U. s. 
Army in the 1960s and recently testified before the Australian 

National Parliament, emphasized that irradiation was 

essentially useless at point of production or export, since 

foods could easily be recontaminated with bacteria or 

reinfested with insects o:t larvae after they had been exported 

.abroad or after they arrived in their point of import, if the 

import area did not have the proper storage and refrigeration 
facilities. Irradiation of fish stored at refrigerator 
temperature deteriorates faster than non-irradiated fish, so it 

must be kept below freezing after irradiation, which, of 

course, makes irradiation super£ luous, as Dr. Peters pointed 

out. Thus, the energy costs of this, plus the cost of 

transporting foods to the irradiator and of operating the 

facility itself, represent additional costs that will be passed 

back to the farmer, as well as on to the consumer. 

This fact has a bearing on which foods will ultimately 
be · irradiated. Irradiation is too expensive to use on cheap 
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foods that are marketed on a large scale, such as chicken, 

according to the European Par 1 iament Committee on Environment, 

Public Health and Conservation. So, it will logically be 

targeted at high-price luxury foods like frogs' legs, shrimp, 

and tropical fruit, not at the mass-marketed food crops that 

are needed by the impoverished in the Third World. 

2) Irradiation does not eliminate the use of 

pesticides, herbicides, and fungicides. Irradiation is 

proposed only for post-harvest fumigation to replace the 

now-banned ethylene dibromide. However, chemicals would still 

be needed prior to harvest to ward off insect and fungal 

infections. Noel Sommer of the University of California· at 

Davis, says that food irradiation might actually require more 

fungicides, not less, because many plants lose their resistance 

to bacterial and fungal infections after they are irradiated. 

Moreover, in the magazine "HortScience," Sommer, an expert who 

has done 10 years of research on the issue, notes that 

irradiation makes fresh produce more susceptible to injuries 

suffered in handling and transport, due to peel damage and 

tissue softening, something also noted in a University of 

Florida review. 

Thus, farmers and distributors stand to lose parts of 

their commodity shipments, which wi 11, of course, be reflected 

in higher costs to them and to consumers. And, of course, 

attempts to market damaged or impaired fruit will stimulate 

consumer rejection that could persist ·indefinitely for certain 

produce. 
In addition, shelf life is very often shortened, not 

lengthened, by irradiation, according to expert studies, due to 

the fact that the wound-healing capacity of crops like potatoes 

is lost through irradiation. Citrus fruits also demonstrate 

pitting and rind breakdown after irradiation. In any case, it 

is unclear why increased shelf life is considered beneficial, 

especially to small retail food markets which lack storage 

space and for whom quick turnover is an economic necessity. 
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3) Irradiat.ion adversely affects the organoleptic 

qualities of fresh produce. While theoretical laboratory tests 

claim that pre- and post-irradiation refrigeration can minimize 

changes in the qua 1 i ty and appearance of fresh produce, _this 

does not apply to food that has left post..;..irradiation storage 

and is on its way to the market. It is during this period that 

reinfestation, recontamination, and 

as well as 1nJury from chilling 

grapefruit, manifest themselves. 

radiation-induced injuries, 

itself, particul~rly with 

For example, irradiation speeded up the de-greening 

effect in lemons stored at 18 degrees C. for six days, but 

after this period, the de-greening rate was the same as that of 

non-irradiated .foods, and some irradiated limes turned brown 

within two weeks, according to the University of Florida study, 

precisely the period when those lemons would be marketed to the 

public. On the other hand, irrad:,ated oranges stored at 10 

degrees C. for 20.:..35 days lost their orange color. 

Thus, it seems that each individual cornrnodi ty would 

require entirely different handling and storage, depending upon 

its post..;..irradiation response. If these were not nationally 

uniform, post-irradiation changes would occur, causing consumer 

rejection and causing the retailer, through no fault of his 

own, to lose all the so-called benefits of shelf-life extension. 

4) Irradiation· industry infrastructure must be 
developed from scratch. Because proven alternatives to food 

irradiation have been in use for decades, a technical 

infrastructure for . irradiation would have to be started from 

the beginning, requiring entirely different kinds of skills, 

procedures, safety measures, and inspection, and technical and 

regulatory compliance. A nuclear. technology is qualitatively 

different from a non-nuclear one, in that the source material 

is highly lethal, the consequences of human. error, malfunction, 

or accident serious and irreversible, the impact on worker 

health irremediable, and the potential impact on the cornrnuni ty 

and the environment socially unacceptable. 
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-- The lessons al,ready learned regarding ineffective 
safety - and ,,inspection at nuclear facilities __ and· the serious 

. . . 

--violations -·and disregard of safety measures already exhibited 
. . . . 

__ : at the major New Jersey irradiators ~- in one instance leading · 

to loss of -·the Nuclear _ Regulatory Commission license after 

citation for will_ful repeated violations ~- call into question 

both the will an~ ability of the irradiation industry to put 

public health and: safety above its own interests. 

What will be the results of such callous disregard if -
and when 1000 irradiation facilities, each with. 10 million 

curies ·of cesium-137, are operating across the country?' Can we 

trust the USDA or the FDA -- which was actually denied access _ 

to a New Jersey irradiator' s premises and records for 

inspection purposes to enforce its regulations 

regulations _that do not even exist yet for irradiation -~ when, 

it cannot even enforce those regarding non~irradiated foods? 

We note, for example, that food waxed prior to sale must· be 

labeled as such under FDA regulations. Wheri was the last time __ --

you saw an apple, -- cuc:umber, or turnip with a label indicating 

it was coated with wax, even- though it clearly was? Can we 

seriously expect that each and every lemon., potato, or onion we 

buy from the bin will have the proper information on it? And, 

when the public learns that such inspection and enforcement do 

not exist or are haphazard and irregular at best, what will -

happen to · the farming community when these millions_ of 

· - consumers turn away from improperly labeled products which they 

suspect of being irradiated simply because th,ey cannot be sµre 
of what they are buying? 

We wish to point out that half of the two-year period 

imposed by FDA for - requiring a printed notice of irradiation 

has already passed, and virtually no irradiated foods have been 

marketed in this country. Thus, when this.labeling requirement 

expires ·next April, consumers will have no information 

whatsoever except for the vague deceptive radura, and will be 
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deprived of proper information and, therefore, a free choice in 

the market, that consumer right so highly touted by the food 

industry. If a particular irradiated food crop is marketed in 

one locale, consumers learning of this could well boycott- that 

entire commodity nationwide, radura or not, fearing that all of 

that i tern had been irradiated. How do the· farming community 

and the distri~utors feel about this possibility? 

5) Costs of irradiation versus costs of present 

alternatives: As with all new technologies seeking financial 

and public support, the true costs to farmers and ultimately to 

consumers are unknown and, therefore, readily amenable to 

manipulation. The main hope of,· the irradiation industry lies 

in the purported economies of scale, whereby facility operating 

costs are postulated to decrease per unit of food treated as 

the quantities being treated increase. 

The size of the irradiator is a big contributor to 

ul timato costs, which rise proportionate to size, thus 

necessitating an increase in volume. Here consumer acceptance 

or rejection is crucial. If $2 million is invested in 

constructing a facility, and consumers then refuse to purchase 

irradiated foods, the demand for further irradiation decreasesi 

and the per unit cost of irr~diation increases. 

If the public then refuses to purchase irradiated 

foods, irradiators will then have to reduce their costs in some 
manner, thus leading to the cutting of _corners in areas such as 

worker safety, hygiene, and radioactive waste disposal, all of 

which would compromise and endanger workers and the community. 

Furthermore, year-round continual operation of this 

· capital-intensive technology would be required for economies of 

operation; yet many items of produce are seasonal and do not 

conform to this requirement. Unforeseen or escalating costs 

could then lead to a demand for multi-purpose facilities that 

irradiate both foods and medical and phar·maceutical products. 

These present distinct problems, as noted by the ASEAN 
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Conference. It n:ot:ed the following: loss of plant . source 

efficiency• -in treating products of .. different densities and 
; ' . .· . 

__ dos.es; difficulty in moving products· to achieve the. necessary 

. · wide range · of dose levels; and the desire not to mix dirty 

. f cods with clean medical products. We might add that due to 
the need·. t9 continually adjust the dose. in mu_lti;...purpose 

facilities, _foods could be accidentally irradiated 8t higher . . 

· doses than : specified; from equipment miscalibration or human 

error. This over-irradiation · could induce radioactivity in 

some foods .. 
Irradiation will target high-price luxury food.·· Those 

foods n.ow being irradiated, with the exception of spices,· are 

expensive seafood, like shrimI;>; frogs' legs, and papayas and· 

mangoes, all of which carry premium prices and which are sought 

only by weal thy consumers. The ASEAN report explicitly says 

that radiation-pi Jcessed foods may become commercially 

successful_ only under .· certain conditions~ one of which is 

"attracting premium prices for products;" They state then that 

· "removal of the most important ·. barriers appropriate 

legislation and radiation facility regulation is 

insufficient to guarantee commercial success." 

Whether the public accepts or . rejects irradiated food 
will depend upon· the need, demonstration of·. wholesomeness, and 

retenticm of nutritional quality, as well as on the maintenance 

by the industry·· of low . treatment co·sts and clear advantages· · 
. . . 

over alternative treatments. Since public acceptance is far 

from guaranteed· by government or the irradiation industry, it 
behooves the _grower and. small retailer to be doubly wary of the 

extravagant.claims o~ the industry. _ _ 
·. Vertically integrated food conglomerates can write off 

bad investments in expensive irradiation facilities; .the 

facilities themselves can continue to do business with medical 

supplies. However, once ·the integrity and credibility of. the_ 

primary food suppliers --,- the American farmers -- have been 
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damaged, there will be irreversible penal ties and costs that 

this sector alone will have to bear. What will happen if 

farmers using transportable irradiators, which could have 

· accidents anywhere and which are notoriously defective because 

of their mobility, have accidents on their farms? Have 

American farmers been informed of this kind .of possible 

liability or the myriad other ones that could occ~r anywhere in 

.the food production and distribution system. th~t would cost 
them their reputation and livelihood? Can the farming 

community afford to become part of thiS risky venture? Should 

our lawmakers and elected officials allow them to be led on? 

The State of Washington, a major agricultural region 

seeking to expand its export markets into Asia, 

feasibility study for its fruits and vegetables. 

sponsored a 

They asked 

many questions regarding the potential success of irradiation, 

the first of which was: "Ca~1 irradiation processing command 

premium prices for products?'' This question alone indicates 

that the arguments about feeding the world's hungry, improving 

nutrition, and reducing storage losses are totally without 

merit. 

This report raises economic doubts, too, because it 

states that it is premature to build a privately financed 

irradiator . in the state, due to uncertainties about consumer 

demand, and urges a co-venture between. government and private. 
industry prior to full commercialization; in other words, 

saddle the u. S. taxpayer with the ultimate costs of failure by 
. . 

obtaining government subsidies for this untested technology --

precisely what the U.S. Department of Energy is doing right now 

in setting up partnerships with state agricultural departments 

to build irradiation facilities, providing cheap cesium-137 

and, in one case -- Florida -- providing it free, as well as 

millions of dollars for facility construction. 

We cannot fail to note here the par al le1 with 

development of the nuclear power industry, which required 
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extensive government subsidy before private industry was 

willing to · move ahead ,-- subsidy" which did. not prevent the 

___ .subsequent irnposi tion of huge · unforeseen - -costs of nuc1-ear. 

-- accidents, -waste disposal, ·accident_ liability-,. and· more·;· :on the 

public at.· large, not on the utility or-_ reactor manufacturer. 

And, like the ·nuclear power industry, these ·unpredicted, 

unknowable costs are more likely to occur in. highly .. complex 

technologies and facilities such as irradiators, where the· 

environmental, health, and economic consequence~ of fai1tire·.and 

accident are far more severe than at non-nuclear facilities.· 

Since, by admission, the United States irradiation 
.· .·· 

industry seeks to enlarge its export markets,. lega.1, 

re9ulatory, and institutional barriers 1n other countries could 
also impede the technology, as well as raise its costs for both 

foreign and domestic consumers, Some countries ban irradiated 

food outright for heal th reasons; some bc.:n it to protect· their 

own food : sectors, such as Japan ·. do&s. However; recent· 
.· . - . 

developments · abroad suggest that. overcoming these barriers may 

._ be _difficult. The European Parliament recently reversed lts. 

authorization for food irradiation, and is recommending a ban · 

and more studies to find additional alternatives to irradiation 

for processing, preserving, and hygiene. . The British Medical 

Association also reversed its original approval and a new 

Canadian Parliament Committee also has come out for a ban .. 

In light of these actions, it _is clear that the· United 

States agricultural sector cannot assume that foreign markets 

and d~marid will increase. For American farmers _to put their 
reputation, produce,_ and livelihood at risk by associating food 
with the irradiation industry and radioactive wastes before 

there is a clear consumer acceptance, demonstrated need, and 

demand, as well as proof·· of its benefits and safety, is both 

foolish •and foolhardy. Legislators having the farmers' best 

interest·s at heart would better serve this constituency by 

pointing out the economic pitfalls that await those who embrace 

this untested technology. 

61 



; ; " ·. . . ' 

ASSEMBLYMAN COLBURN: Thank .you. I would like to 
comment that what y~u said was very .instructive to nie, as bas 
been this whole hearing, but . I did find in it a mixture of 

. . 

things . that ·. were both relevant - and not_ . too relevant to th~ 
bills. You. know, ther~ ~as. that bu1;iness about educating the . . . . . . . 

farmers, the public, and all t~at: _I appreciate that, but as 
. .. 

we consider the bills'. we are _goi11g _ to have to try .to carve 
this out and put it together with respect to our _bills. 

MS. ·SALZMAN: Well, there is a considerable farming 
sector.in t:he State of New Jersey and,· of.course, what happens 

·. . . . ·. 

here I think will have _rtat,ional ramifications. 
. . 

ASSEMBLYMAN COLBURN: :Well, I know, but. that 
. . . . 

information ought· to be commun.icated to them. 

name. 
. D R. 

.name 

MS. SALZMAN: . Well, we certainly intend to do so. 
ASSEMBLYMAN COLBURN: Next, and please tel1. me your 

J u D I. T H H.· 
. . . . . . . . 

is Judith Johnsrud. -·-
JOHN s RU D: Mr. Chairman, _my 
I am the Research Director for the 

non!)rofit organization F6od and Water, Inc., which is chartered, 
her.e in the State of New Jersey. I hold a doctoral degree in 
the field of Geography from _the PennsylvanJa State -University,· 
and have specialized in the field of. the··. geography of nuclear · 

energy, radiation p~thways in the environment, · and· the 
interrelationships .. of the entire nuclear fuel system· for· a good 

. . . 

- 20 years. .I am a member·· of the Pennsylvania Department of 
:· ·,. . . ,• . - . 

Environmental Resources'- Public Advisory Committee on Low-Level 
. Radioactive Waste.. There are, in fact, some relationships here 

and I think you, as a sister ·state .. facing the issue of . waste 
management fi:om those wastes which are considered low level by 

.·. . .· " . 

definition here in the .State of New. Jersey·, perhaps can share 
the insights we·. are looking at in Pe11nsylvania on this piece of 
the issue; 

We v:ery ITiuch appreciate this opportunity to - express 
our views . on Assembly Bill · 3150, and l appreciate .the 

-· opportunity to spea.k · to you today. 
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We have prepared for Assemblyman Kelly, at his 
request, a detailed reserach document ---: a . review of various 
irradiation issues, entitled "A Commentary on the Technology of 

__ Processing and Preserving Foods by .EXposure · to Ionizing 
Radiation." I commend this document to you. 

ASSEMBLYMAN COLBURN: Excuse me. . Is it recent, 
because he gave me a packet about two inches thick that I read 
some months ago? 

DR. JOHNSRUD : It was 
actually presented it around the 

ASSEMBLYMAN COLBURN: 

dated March 20. 
beginning of May. 
I don't remember 

,.- okay. I read everything I received. 

I think we 

that one, 

DR. JOHNSRUD: We hope it will be of some assistance 
to you in this deliberation. 

Despite the length of time that food irradiation 
technology has been available, important health and safety 
aspects of food irradiation remain unresolved, in terms of both 
food safety and the role of this process within the nuclear 
fuel cycle. Of key significance in assessing the advisability 

First, the overall societal impacts, 
widespread utilization of this 

and probably equally important, are 

of food irradiation are: 
population-wide, of the 
technology. But secondly, 
the questions of choice for each individual consumer. 
Therefore, we conclude that these issues are, indeed, matters 
of public policy that transcend the narrow food industry bounds 
and their concerns for the creation of, for them, a profitable 
industry. These are clearly matters of public concern. We 
especially commend this legislative body for having exerted 
timely leadership in examining these questions. 

In my view, there are at least five major issues which 
should be addressed by the Legislature prior to any acceptance 
of the commercialization of food irradiatio11, and I will try to 
summarize these so as not to overstress the parameters of the 
Committee's patience. 
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ASSEMBLYMAN COLBURN: We - will be studying it all 
later. You know, this is a first exposure. 

DR. JOHNSRUD: Yes, I assume so. 
question of food .safety and heal th effects; 

Issue· ·one is the 
You have heard 

from several experts from both sides of this issue. Really, 
the question for the public is, is irradiated food safe to 
eat? The answer to this crucial question for the total 
population over time consuming irradiated food as a substantial 
portion of their diet is that no one really knows. I think you 
have heard the two sides -- the multiple sides of the issue. 
Some studies indicate vitamin content appears to be 
diminished. Some studies show no discernible damage. Some 
studies show possible detrimental effects from consuming a diet 
that contains freshly irradiated foods. 

When we have a mixture of scientific research results, 
in terms of public policy it would appear that there is 
particular need for caution prior to proceeding with the 
massive utilization of the technology. 

Most importantly, then, definitive large-scale, 
long-term studies of humans and animals which are adequate to 
determine whether or not there are adverse effects on human 
health from the lifetime consumption of irradiated foods as a 
significant portion of the total dietary intake, had not, to 
our knowledge, been completed and evaluated prior to the FDA 
approval. And, indeed, as you have heard, FDA issued its final 
rule permitting the irradiation of fresh fruits and vegetables, 
pork, and other foods, despite these mixed findings on the part 
of research scientists. 

Now, food safety is clearly a .premier concern for al 1 
of us. Food is essential to life, and we are all consumers. 
The history of our commercial food industry in this country is 
replete with examples of additives and treatments which were 
shown after the fact of regulatory approvals to be detrimental 
or, indeed, truly hazardous to human heal th. In the case of 
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' . - ·, ... 
. ' 

,• -· - - - ··.·. .· 

food irradiation, FDA has chosen, contrary to its customary 

practice, to grant its approval for irradiation of Whole foods 

;up -te 100,000 rad.s, without requiring any long-term animal 

. ... .. . f.e.eding studies _ to .determine safety. The agency has· alr;o ' 

chosen to assume that radiolytic products induced in foods by _. 

exposure to· ionizing radiation will be in sufficiently __ i:;mall 
_concentrations to cause_no significant human health damage, and 
yet we have really no: clear definition of· what constitutes a 

sufficiently small concentration. We are well-,-acquainted and 

work within the context of parts per million and parts per 

billion of toxic - substances in our foods and in our 
environment. amd recognize that, ,-indeed, very · small 

concentrations may constitute a significant long-term damage 

not immediately observable to human health. 
As you have heard from Dr. Louria, the five studies 

upon which FDA appears to have relied raise_ a · number of 

_ questions concerning their adequacies. An example Qf the· 

questionable nature of these scientific studies was the Chinese 

· __ study of medical students, which the proponents have ·used· tc, 
s'lµ)stantiate their claims of no observable effects.· I was 

particularly puzzled at the use of such a study as__ a 

demonstration of safety and non-effect, given the shortness of 

the_ study time. Seven to fifteen weeks is_ the statement given 
in the study for only 400 to 500 -- about 450 --subjects. 

Now, this simply does not, in our view, constitute 

adequate approach to research _ in order to test the long-term 
effects. Furthermore,. to the best of our knowledge, no 
requirements exist for the testing of centergistic effects of _· 
post-harvest irradiation of foods and the_ pre;..harvest pesticide 

residues that may remain upon the foods. This certainly seems 
to be an area requiring much greater investigation than·we have 

seen in the literature. 
Our conclusion: The jury is still out with respect to 

the long-term safety of consuming substantial quantities of 
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irradiated foods. Therefore, the use of ionizing radiation for 
whole food preservation, or,· for ·disinfestation, · bacterial 

control, .or control of ripening -time,- ,·constitutes, in blunt 

terms, a society-wide form., of .exper.imen-ea:tion with our nation's 

food supply and with public health. The burden of proof of 

safety has thereby ;t>een · lifted from the ·proponents of food 

irradiation and shif~ed improperly, in our view, to consumers. 

In our opinion, the: lack of definitive scientific showings of 

safety, the sweeping assumptions underlying the FDA final rule, 

and the body of research that identifies negative effects 

together force the conclusion that safety has not been proven 

and, therefore, 

need for this 

in the absence of any overwhelming societal 

technology, wise public policy would be to 

require completion of the basic scientific research prior to 

commercialization of food irradiation. 

The second area of concern that you, as a legislative 

body, would wish to consider, I should think would be that of 

the actual safety of individual facilities and of the 

transportation of radioactive materials utilized by the food 

irradiation industry. We anticipate that al though cobal t-60, 

with its half life of five years and hazardous life 10 or 20 

times that duration -- namely 50 to 100 years-- We anticipate 

that cobalt-60 currently used for irradiation of equipment, 

will probably be replaced by the use of cesium-137. Cesium-137 

is an especially biologically hazardous radioisotope. It has a 
30-year half life and, therefore, its· hazardous life ,...- the 

time period in which it must be sequestered from the 

environment and from the biosystem -- is 300 to 600 years. 

Nevertheless, the Nuclear Regulatory Commission considers 

cesium-137 to be a short-lived isotope. Each food irradiation 

plant is projected to contain many thousands to several 

millions of curies of the .radioactive source material, most 

probably cesium, during production and transportation. 

Therefore, it is going to be necessary to look at that entire 
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system of production utilization and disposal in evaluating the 

desirability of moving ahead with food irradiation in New 

Jersey. 

- Commercial - irradiation facilities are licensed and 

regulated by the NRC. Its record of nuclear reactor regulation 

has been repeatedly criticized by (indiscerbib1e). NRC's 

design and opera~ional standards for commercial irradiation 

utilization facilities are, to the best of my knowledge, less 

stringent than those applicable to nuclear reactors. 

states those states that have an arrangement 

Nuclear Regulatory Commission to be responsible for 

Agreement 

with the 

licensing 

and regulation of certain nuclear , -f aci 1 i ties -- may have the 

responsibility for regulation of these facilities, but they are 

subject to the overriding regulatory authority of the NRC. I 

will speak more about that in a moment. 

Thus, even if accidents are avoided, and we certainly 

do have a record of unfortunate accidents throughout the 

history of the equipment irradiating industries in New Jersey, 

nevertheless, there is another entire realm of concern about 

the potential pathways of radioactive releases· to the 

environment. These occur with respect to the permissible 

emissions from facilities considered to be standard -- or 

rather routine -- normal emissions from the plants. 

The standards for radiation exposure for members of 

the public, as well as for workers in the nuclear industry, 

have been undergoing a major revision over the past several 

years. In January of this year, EPA published its comparable 
revised worker exposure guidelines, which will ·be utilized by 

the Nuclear Regulatory Commission. The Department of Energy 

had already approved its revised standards two years ago, and 

the NRC is in the latter stages of doing so currently. These 

standards markedly alter the permissible doses to workers and 

to the public and, in many instances, increase the overall 

doses that are permitted to workers in the industry and to the 

public. 

67 



: .·' 

These new standards are· based.· l:lPOn international 
recommendation·s that were developed 10 years ago, anci they fail .•. · 

to take into account the significant recent findings about 
human health and radiation. 

. Recent resear~h shows . that exposures of work~rs at or 
below the older permissible levels have beeri assoc:lat~d . with 

. incr·eased i,ncidents . of certain cancers~ New research. .from 
.· ,·· : ,:· ... 

. · ·•Britain within the past six months, strongly suggests that 
· .. childhood cancer and leukemia deaths · are positively related to 

early embryonic exposures to ·background ·terrestrial gamma 

radic1,tion. This study was condu,cted in the British Isles by a 
distinguished epidemiologist, Dr. Alice Steward (phonetic 
spelling), and her co11eagu,e, Dr. George Neil :<phonetic 
spelling). The study :was. based upon data -- deta:iled data ~
of background radiation · levels within Britain. fairly. recently 

. ' . ,;· ,· 

released, and ..ipon data concerning childhood cancers and 
leµkemias; which Dr. Ste"1ard has been collecting in the Oxford 
Survey pf Childhood Cancers and Leukemias for 35 years. 

' ' 

In the . past,. children • born pre-cancerous) or 
·. pre-:-leukemic, .• and having weakened i~unological systems, might 

have succumbed to th.e infectious diseases of childhood. 
Indeed, when Dr . Stewar,.d .. began ·. her . work, that was the case. 
But, dur.ing: the late 195C>s a,nd early 1960s, as we developed the 

antibiotics and the vaccines to help. those children to survive 
measles and pneumonia a~d so forth, such children now are far 

•·· more likely to survive . lorig enough for · incipient cancers and 

leukemias to develop, · following the expiration of the latency 

period. Cancers are now identtfied among the leading causes of 
death of children. 

· This information; I think, is ·. of importance to any 

community and to any state -- and to the nation -- considering 

expclllding the availabil1ty of ra.dioactive materials in commerce 
and the. potential for release of addi tionai radioactive 

.. .. . ' _:.: ,: , ·. 

materials from such·enterprises into the environment. 
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Other -- research has -recently revealed that data on 

radiation exposure and effects from Hiroshima . and -Nagasaki :may 

have been improperly interpreted in developing -·our · radiation 

standards . In other words, we, I think, can anticipate that 

within the near future we are going to have to look very 

carefully again at the levels of radioactivity ;that are 

permitted to individuals in our society from commerci~l uses of 

atomic energy in its many manifestations. The NRC: currently 

permits an individual to be exposed annually to approximately 

five times our naturally occurring radiation levels, in 

addition, of course, to the background radiation exposures we 

all receive, and in addition to medical exposures. Workers are 

allowed to receive annual doses 50 times greater than naturally 

occurring backgrounds that we experience in this part of the 

country. Some experts . have been urging, for nearly. a decade, 

that, in fact., radiation t xposure standards should be made 

more, not less, stringent. 

I think I will by-pass the discussion that follows in 

my written statement on the facilities here in New Jersey. You 

have information on the records of the radiation facilities 

that have operated in this State. I would observe that the 

unexpected low probability event does happen. An irradiating 

facility in our State of Pennsylvania -- two years ago -- was 

in the direct path of a tornado, which certain is a very low 

probabi 1 i ty event, and one against which such plants are not 

hardened, or protected. It did considerable damage to · the 

facility itself. We are told that the radiation source -

cobalt-60 was sufficiently protected at a below-ground 
level, and we are happy for that. 

But, it is important to note that the Nuclear 

Regulatory Commission does not require, and will not permit, 

consideration of sabotage or terrorist damage in the course of 

licensing production and utilization facilities. Such events 

are ruled beyond the scope of the proceedings, and are never 
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subjected to scrutiny in an adjudicatory hearing. I would note 

that within the past week, we have seen publication of an 

Iranian threat to sabotage U.S. nuclear facilities. I think we 

do have to consider that the quantity of cesium-137 that would 

be stored and utilized within each individual radiation 

facility, is going to be substantially larger than the total 

quantity of cesiurn-137 estimated to have been released in the 

course of the Chernobyl accident last year. This, in turn, as 

you may have noted in the literature-- This release at 

Chernobyl is expected to be responsible for many latent cancers 

and premature deaths over the period of the corning several 

generations, given that half life of 30 years, and hazardous 

life of 300 to 600 years, as the cesium material incorporates 

into the food chain and spreads, then, its risks among many 

hundreds of thousands of millions of people. The estimates of 

premature deaths vary from a few thc.isand to many tens of 

thousands and more. 

It is, therefore, we would say, prudent to conclude 

that facilities of this nature cannot be depended upon to be 

safe neighbors. We have touched upon the issue of 

transportation of these radioactive materials and, indeed, 

there is a history of accidents involving cobalt-60 sources on 

our interstate highways, and in our communities. 

Now, to move to the third and four th of the rnaj or 
issues, these relate to the role of cesium-137 as a food 
irradiation source material, in connection with the nuclear 

fuel cycle and, most specifically, radioactive waste 

management. As you know, the Department of Energy, under the 

Nuclear Waste Policy Act, is responsible for the disposal of 

high-level radioactive waste in .deep geologic repositories. It 

is also charged by Congress to proceed with programs that will 

store such waste temporarily in monitored retrievable storage 

facilities, and reduce thereby, they hope, the burden of 

radioactive wastes by such uses as recycling of some highly 

active materials for commercial purposes. 
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The Federal laws, principally the Low-Level 

Radioactive Waste Policy Act of 1980, and its 1985 amendments, 

require each state to become responsible for the mangement and 

disposal of the wastes that are legally defined as low level, 

although they may not be low in activity -- wastes which are 

generated by commercial activities within each state. 

The Department of Energy has thus far been unable to 

gain siting approval for a high-level waste facility either in 

the western states where it is looking for its first 

repository -- or in the eastern states. New Jersey, I assume 

you are aware, was among the 1 7 states that DOE had under 

consideration ,-for its second high-level waste repository. You 

didn't survive the first cut; neither did Pennsylvania, and it 

was left to the good folk of New England to have to deal with 

this iIYlpending development of both the first 'and second 

high-level radioactive waste repositories. It is a matter that 

we have to get on with, unquestionably, having created the_ 

wastes. But, DOE is having a great deal of difficulty, and has 

recently warned the Congress that it will be unable to put into 

operation a high-level waste facility by the legal deidline of 

1998. It is suggesting perhaps the year 2003 as the earliest 

available date for an operating facility. That is if the 40 

pending lawsuits can be resolved sufficiently. for . DOE to move 

forward. 

This coming week, the Depart_ment of Energy will be 

introducing authorizing legislation, however, for a monitored 

retrievable storage facility for the storage of radioactive 
spent fuel from the. nation's commercial reactors. DOE 

spokesmen recently, in congressional hearings, and the Director 

of the Office of Civilian Waste Management speaking to me 

directly in response to my question,· have stated that that 

agency has no objection to the revival of the commercial 

technology of reprocessing spent fuel. This is a procedure 

which was abandoned in the 1970s due to its environmental 
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hazards, its costs, and nuclear weapons proliferation 

concerns. DOE officials are now.citing,<· as · the major .benefit 

of a revived reprocessing, the recovery of cesium-137 for food 

irradiation. In addition, of course, plutonium, which then 

could be made suitable for future nuclear weapons through the 

use of laser isotopic separation, would ·also be recovered 

during reprocessing, and presumably would be stored for some 

future use. 

These public positions of the DOE Secretary and the 

head of waste management are consonant with the DOE By-Product 

Utilization Program, a major purpose of which is to demonstrate 

the efficacy of food irradiation. Cesium-137, according to 

DOE's documents, comprises approximately 55% of the 

radioactivity in the already reprocessed military high-level 

waste that DOE currently is holding in storage. Recycled to 

become the source material for food irradiation, this extrernel~· 

hazardous cesium waste would then be put into use at multiple 

sites, transported on highways, and ~ould result in additional 

quantities of contaminated materials that must be treated 

ultimately as radioactive waste. 

These wastes, you are aware -- radioactive wastes -

cannot be chemically neutralized or destroyed by burning. They 

remain hazardous until they have physically decayed away to 

extremely low concentrations, and, therefore, must be 

sequestered from the biosystem for their full hazardous lives. 

Now, in addition, the Nuclear ·Regulatory Commission is 

proposing to redefine high-level radioactive waste in a way 

that could exclude cesium-137 wastes associated with 

irradiation industries from the Federal high-level waste 

geologic repositories. DOE's redefinition of high-level waste 

would require that in order to be eligible for permanent 

geologic disposal, a solid radioactive waste must contain both 

short-lived and long-lived radioisotopes in concentrations 

above NRC's arbitrary limits. For cesium-137, that limit is 
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4600 curies per cubic meter. Thus, mixed with other solid 

·material to reduce the radioactive concentrations, these cesium 

__ · "· _ wastes- --- from commercial facilities, for food irradiation 

.presumably, apparently could become the responsibility of the 

states, not the Department of Energy. 

Now, I don't know whether the St~te of New Jersey has 

looked carefully at this aspect of DOE's p;oposal. I know that 

we found that our State of Pennsylvani~ had not. I would 

suggest to you that this is a matter of very substantial 

concern, since, in your two-state Northeast Regional Compact, 

either you or Connecticut presumably will become the regional 

repository for wastes. It also appears that there ,- is. 

substantial interest on the part of the industry · in altering· 

the impediments on the importation of waste from out of region, 

thus there will become, presumably, some commercial 

competitiveness involved. I would suggest to you that this is 

a matter that you may want to look into to in substantial 

detai 1 in the near future, since the comment period on NRC' s 

proposal for high-level waste expires on June 29. 

There is one other aspect ·of low-level waste.that I do 

want to bring to your attention. That is the proposal by the 

Nuclear Regulatory Commission to deregulate, at the bottom end, 

the very low activity wastes from various nuclear facilities; 

the so-called below-regulatory concern approach .of the NRC, 

whereby wastes are compared with other _sources of radioactivity 

to which the public is exposed, and then are declared to be de 

minimis, very low activity -- trivial is the terminology used 
. ' . . ' . 

by the agency. These wastes, then, would be permitted to be 

released into the environment, without concern for their 

radioactivity, either in landfills, waste-to-,energy 

incinerators, or down the drains and into the sewerage systems. 

The concern here clearly would be that at any one such 

collecting point, multiple sources of the below-regulatory 

concern wastes, deregulated, could come together, and there 
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would be no way of identifying the nature of those wastes. 

They are not required to be, -labeled,: monitored, or otherwise 

controlled. -. - -- - - -

Secondly, there is the· question· with· ·respect to what 

you would call the cumulative overall impact in the environment 

of increasing multiple sources of routi_ne emissions -- normal 

emissions, occasional accidental . emissions -- that have the 

effect of sickening the radiation envfronment about us. If, 

indeed, Dr. Stewart's research in Britain is proven to be 

accurate, this, I think,. says to us that we must exercise 

substantially greater care with respect to. these activities 

than has been the case in the past. 

At the base of our wrestling with these issues, I 

believe, lies the fact that the governing Federal law -- the 

Atomic Energy Act of 1954, as amended -- has in its statement 

of our national purpose with respect to nuclear energy, a 

mandate for the maximal development, commercially and 

militarily, of the uses of the atom. That was the time perhaps 

of optimism with respect to atomic energy. But nowhere in that 

statement of national policy is there any reference whatsoever 

to the protection of the public health and safety. Many of us 

feel, therefore, that given the preemption over radiological 

safety and radiation protection standards, which has accrued to 

the Federal government under the Supreme Court decision in a 
Minnesota case in 1970, that the states have been placed in a 

very difficult position with respect to regulating radioactive 

materials and activities, and exercises their responsibi 1 i ties 

for the well-being of their citizens. They are given-- The 

states are given responsibilities, btit they are not given the 

full authority to do the job. 

I thank you very much for your patience, and I hope we 

can continue to be of assistance to you. 

ASSEMBLYMAN COLBURN: Thank you. I think you answered 

one question I had, which was: How much material is in one 
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plant? ·You know, is it .. a large-:- .. I· don't know ,the sizes. 

With Chernobyl, I think you said .. the :amount ·of cesium that was.-· 

released t«as about equal to what is present in a plant. 

· DR. JOHNSRUD: -It. is less .than we would anticipate in. 
. .·, .-. 

one of these facilities. The estimate I have seen-- I can't 

believe it is a very accurate estimate, because, of course, it 

was an explosive. 

ASSEMBLYMAN COLBURN: Yeah, I don't know how . you · 

figure out what the Russians tell you. 
DR. JOHNSRUD: Yeah, who knows? WhO was counting? 

But, I have seen an estimate of 100 million curies of release, 

of which only about 1%, as I understand it~ was estimated to be 

cesium. Now that would be approximately one million curies. 

· I~ the case of the Three ~ile Island accident, we had a release 

· of something On the order of 10 :to 13 million curies of xenon 
. . 

and a certain amount_ of iodine and some other isotopes._.··· Btit 

the Chernobyl accident, of course, was magnitudes of release 
greater. I think it._ does help us, perhaps,·· .to put_ into context ·· 

. ~ . 

the· potential for environmental hazard in the event that 

something goes very seriously wrong. Thus far, we have only 

had apparently relatively minor leaks and releases _from . such 

facilities. we would hope that the regulatory capability of 
·. . . . . . 

the state, or of the Federal government, would be sufficient to 

ensure that there would never be larger. But, unfortunately, 

the nature of accidents is that they consist of things that you 

don't expect to have happen. 

I find myself very concerned that the NRC 
consistently, through its licensing history, has never been 

willing to address serious accidents at any of its facilities 

reattors or at other· facilities~ The worst .case 

accidents are. considered to be low probability events, and we 

cross our fingers and hope that low probability events wiil not 

happen, but they do. 

ASSEMBLYMAN COLBURN: Okay, thanks a lot. Yes, sir?. 

(in response to gentleman in the audience) 
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D R. WALTER BURNSTEIN: Mr. Chairman,· may I 

make· a . request? -I am not sure. We have a scientist here who 

has done a lot of investigation into the studies of this over 

the past 20 years. I am not sure he is going to be able to 

stay. His name is Dr. Piccioni. I can stay all afternoon. 

May we have Dr. Piccioni speak now? 

ASSEMBLYMAN COLBURN: Yes, if he has to-"- Do you have 

a time problem, Doctor? 

D R. R I C H A R D P I C C I O N I: I can stay, it turns 

out. 

ASSEMBLYMAN COLBURN: Okay. 

J;)R. BURNSTEIN: I am Dr. Walter Burnstein, President 

of Food ahd Water. 

ASSEMBLYMAN COLBURN: What type of a doctor are you? 

DR. BURNSTEIN: I am a general practitioner in Dover, 

Ne\. Jersey. 

ASSEMBLYMAN COLBURN: Okay. 

DR. BURNSTEIN: What I would like to do with my 

talk--- It will be short. I woJ1ld just like to summarize, and 

put into perspective what we have heard up to now, and what we 

have been hearing for the past year or two on food irradiation. 

In the "New England Journal of Medicine," May 8, 1986, 

an article entitled "Progress Against Cancer?" by John Bailar 

of the Harvard School of Public Health and Elaine Smith of the 

University of Iowa Medical center--
ASSEMBLYMAN COLBURN: I know. what you are going to 

tell us. 

DR. BURNSTEIN: They concluded-

ASSEMBLYMAN COLBURN: Go ahead. 

DR. BURNSTEIN: Well, you 

literature. They concluded--

read the medical 

ASSEMBLYMAN COLBURN: I read it, but the rest of them 

didn't, so it 1 s all right. 
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DR. BURNSTEIN: Well, that is where I think this is 

put into perspective. I will get through this very rapidly. 

ASSEMBLYMAN COLBURN: That's okay. 

DR. BURNSTEIN: They concluded, in assessing the 

overall progress against cancer during the years 1950-1982, "We 

are losing the war against cancer. 11 _,They· claimed, in their 

abstract, that a shift in research em~hasis, from research on 

treatment to research on preventio:n, seems necessary if 

substantial progress against cancer is to be forthcoming. 

ASSEMBLYMAN COLBURN: It sounds like public health 

people, ·though, doesn't it? 

DR. BURNSTEIN: Yes, they are. They are both ,-public 

health. 

ASSEMBLYMAN COLBURN: You know, . there was an exchange 

that followed, to some extent, so it's true. I kind of hated 

to see that get out, becauEe, boy, I'll tell you, it takes all 

of our hope away. But, anyhow-- I know, I read that. 

DR. BURNSTEIN: It is very controversial. Then, in an 

article in The New York Times, April 16, 1987, the headline of 

the article is, "Gains Against Cancer Since 1950 Are 

Overstated," In the beginning of the article, the first 

paragraph reads: "Gains in treating cancer in the last three 

decades have been small and overstated by Federal health 

officials, according to a detailed analysis completed by a 

congressional investigative agency. For the majority of the 12 

most common tumors, there was little or no improvement from 

1950 to 1982 in the rate at which patients survived the 

disease, the agency -- the General Accounting Office of the 

United States Government -- concluded in a 131-page report to 

Congress. 11 The General Accounting Off ice released this study 

in April of 1987, which again shows that treatment of cancer 

leaves a lot to be desired at this time, and that the critical 

way to think about cancer in our society -- according to both 

of these articles -- is to think about prevention. 
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When we think about prevention, we have to change our 

priorities regarding what is important to us and what should be 

done technologically. This is in line with what Dr. Louria' s 

research has been doing in the past few.years on technology and 

the uses of technology, and the public health effects of 

technology in our society from a medical ·and epidemiological 

standpoint. What kind of technology can be used safely, 

without increasing the burden on us, the people of this 

country, and on all future generations? Essentially,· what we 

are saying is, at this time, .when we are aware of the burden 

that our population carries due to environmental problems that 

,we .have created ourselves in our society, the burden on our 

health, the burden on our lives, the burden on all future 

generations, we should not be increasing the environmental 

burde:n, we should be lessening it. 

In my own experience -- and. you might be able to 

relate to this-- I don't know what is happening in South 

Jersey as a physician, but in my own experience -- and this is 

definitely not a i;ophisticated study; it is my own observations 

-- when l was a young man in Brooklyn, there was very little 

cancer at the time compared to the amount of cancer in our 

society now. Therefore, cancer was not part of my experience 

growing up. Cancer was not common in my neighborhood; it was 

not known in my family, or among my acquaintances.. I was 
unaware of the existence of cancer, and it was not unusual at 
that time for people to be unaware o{ cancer. Today, my two 

teen-age children both have friends who have cancer, and that 

is the experience of many teen-aged people. The major disease 

death .of children up to the age of 14 in our society today is 

cancer. That is the burden, that is the heritage we are 

leaving our children. 

When I · started practicing in my local hospital in 

Dover, New Jersey 25 years ago, there were very few cases of 

. cancer in the hospital. We physicians would tell each other to 
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go and see the case of cancer that was on the third or fourth 

floor, so that we could become acquainted with the disease, its 

diagnosis, and its treatment. We took care of our own cancer 

patients. Today, a short 25 years later, we have full-floor 

cancer wards in our hospitals that are overflowing with 

patients. _- We have full-time oncologists, a specialty that did 

not exist. in our area 25 years ago. We have full-time nurse 

oncologists, Cancer has become a very big business because of 

the increasing number of cancer patients. One of the reasons 

for this increase in cancer, again, is environmental problems 

and environmental pollution. 

The American Cancer Society states that between 70% 

and 80% -,- and that was their figure three years ago when I 

called them -- of all cancers are environmentally caused. To 

relate this to food irradiation-""' You have heard the studies 

that have been reviewed here today by the scier ... tists -- the 

independent scientists who spoke today. When we called the FDA 

to discuss the fact that they admit there will be toxic 

chemicals in the food due to irradiation, the answer of the 

scientist who we spoke to at the FDA was, "Yes, ·we agree. 

There will be toxic properties in the food. They may be cancer 

producing, but don't worry about it. The toxic properties will 

be in such small amounts that there is nothing to worry about." 

We feel this is the reason for the large increase in 

degenerative diseases today, such as cancer. These toxic 

materials are small in each individual area, but when we drink 

the water, eat the food, and breathe the air, these toxic 
chemicals are magnified in our own bodies;· in our livers, our 

spleens, our lungs, our blood, etc. And this is the reason we 

have such a large increase in the amount of cancer, as well as 

other· degenerative diseases. These small amounts become 

magnified and, therefore, we have to prevent these small 
y 

amounts from occurring whenever possible. 
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We who are opposed to food irradiation are not asking 

for any special· dispensation. We ask only that ·clear evidence 

-- .of safety be demonstrated before ·our children and grandchildren 

are forced to consume these foods -over the course of their 

entire lives. We who are opposed to food ir:t:adiation are not 

swayed _by irrational emotion -- as you have been told today -

but ar~ driven by well-guided passion. We are passionate for 

·life. :Not only do.we wish to protect those who are living, not 

only do we wish to protect the fetuses still unborn, but we 

wish to ensure that those who are yet to be conceived will be 

born to normal and healthy lives. 

As you know, we, your constituents, reflect a broad 

diversity of opinion. It is both the honor and challenge of 

our duly elected officials to represent and protect these many 

interests, for it is tµat very diversity -- the freedom to 

think one's own thoughts -- that makes America great. 

The ref ore, we, the people, have many dif f erer..t 

philosophies about what our elected representatives should do 

in order to represent us. We have different ideas and 

philosophies about the economy. We have different ideas and 

philosophies about. education. We have different ideas and 

philosophies about foreign and national policies. But, there 

is one point which almost everyone agrees upon, and that point 

is every citizen's right to be protected against violence. Let 
us be clear: Food irradiation, lacking definitive evidence of 
safety, is violence. It is violence against your constituency; 

it is violence against the environment; and it is violence 

against future generations. 

Let me remind you that there are forms of violence 

other than the blatant and overt. Just as psychological abuse 

is now considered by experts to be as insidious and destructive 

as overt physical abuse, so we must recognize that there are 

forms of invisible violence -- attacks against our bodies, our 

cells, and our futures -- which, in the long run, may produce 
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more harm than the visible violence against· which we can 

defend. -· Included among these invis~ble forms of violence are 

the many hazards posed by food irradiation: the destruction of 

essential vitamins and minerals;· the introduction of new 

chemicals and unique radiolytic products to the human diet, 

without adequate testing for safety; the contamination of our 
. . . .' 

water, air; and soil from radiation leaks and from the illegal 

disposal ·of·· radioactive wastes, events which have occurred on; 

three occasions at Morris County based irradiation facilities 

--- · it is not fantasy, they have occurred; the vastly increased {

need for the transportation of radioactive materials on 

highways, the corresponding increase in the .potential for 

accidents, and the increa!Se in the amount of radioactive 

· materials requiring ultimate isolation; the creation of an 

environment wherein the illegal sale of tainted, spoiled, or 

low-quality foods· to ·the puplic becomes possible, as has 

already · happened in Great Britain; and, the elimination of 

America's freedom of · choice in the marketplace by depriving 

consumers of full and accurate information. 

These many aspects of food irradiation are. forms of 

invisible violence. They violate the human eel 1; they violate 

genetic material; they violate the environment; and, they 

violate the potential well-being of future generations. For • 

these reasons we, your constituents -- the many thousands of 

local citizens who have voiced our · opposition to food 

irradiation -- demand that you, our representatives, act now to 

protect us from this violence. 

At times, government actions represent inferior 
thinking. Certain government decisions, such as the decision 

of the FDA to promote . and to allow· food irradiation, are 

decisions that are against our own self-interest. It is an. 

example of .inferior thinking by 1:he government that is supposed 

to be protecting us, but is not. But, at .other times, our 

government represents the very best, the most capable . thinking 
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and compassion that can be found. We . are asking you, our 

elected representatives, to rise-to this occasion, to represent 

the very best thinking,·to take into consideration the- science, 

the true data about the inab:ility to prove that this technology 

is safe. We are asking you, by your decision, to protect us by 

releasing A-3150 for a vote, and by you, yourselves, supporting 

and cosponsoring Assemblyman Kelly's bill. We are asking y~u 

• to show that you are concerned about yourselves, your childr~n, 

your grandchildren, and all of society, and to show that the 

people of this country can be proud of the actions of this 

Health and Human Resources Committee of the State Assembly, as 

we are now proud of the main Legislature for passing the New 

Jersey bill prior to New Jersey passing its own bill. 

Thank you. (applause) 

ASSEMBLYMAN COLBURN: Okay, thanks a lot. , Kathleen 

Boucolo, would you like to step into the target area -- from 

the Department of Commerce? I don't know whether Kathleen has 

survived this long, or-'~ (Ms. BOucolo not present) Well, we 

will call her later. Is George Giddings still here? 

(affirmative response) Come on up and step into the eye of the 

hurricane. 

We are getting to that point in the hearing where if 

people could summarize what they had to say, it would help us 

all. I don't know what the temperature is outside. It is 
probably getting close to 97. We might be radiolyticed, or 

something. 

D R. G E O R G E G. G I D D I N G S: We 11, I won't 

promise to push the applause meter as high as the previous 

group. 

ASSEMBLYMAN COLBURN: I know you won't, but as long as 

there aren't too many boos and cat calls, it's all right. 

Please give Dr. Giddings your attention. I know you will be as 

courteous to him as you have been to others. 

82 



DR. GIDDINGS: Well, to start with, I am a Ph.D. 
graduate of Michigan State University in·Food Science and Human 
Nutrition, with -a - minor in Biochemistry,,.., .· I began my 
professional career after receivinqa ·bachelor•~ degree ia~1963 

with the U.S. National Food Irradiation Program, which was then 
based at the U.S. Army Research and Development Center in 
Natick, Massachusetts, outside of Boston. 

I have been involved in food irradiation research and 
development as a graduate student and as a faculty member. in _ . . - ~ - .• ' 

Food Science at two major universities, in the Federal 
government research program, in international development in 
Latin America and, most recently, in the radiation processing 
industry -- the gamma processing industry. 

On returning with. my family . from Latin America in 
1981-- At that time the Food and Drug Administration was just 
publishing an advance notice of rule-making on the approval of 
certain irradiated food applications, so I thought it would be 
an appropriate time to enter the industrial side of this 
activity, having had the governmental and academic, and that 
brought me to New Jersey, where the irradiation processing 
industry is by and large centered. 

With that by way of background, and in the interest of 
time, I am going to be brief. I would just draw your 
attention, if I may, to the abstract on the cover page of the 
written testimony. What I have tried to do in the written 
testimony is put aside the peripheral inflammatory rhetoric and 
alarmist obfuscation that I have been countering over the past 
months and years -- as you perhaps well know if you have been 
watching your mail lately -- to put all of that aside and try 
to focus narrowly on the nature of the two bills under 
consideration. What I have done in the abstract, with a lot of 
elaboration in the body of the testimony, is to suggest that 
the proposed amendment to Chapter 5, point 8 of the State Food 
and Drug Act -- Title 24, namely-- If it is to be amended, I 
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submit that the o~ly rational, responsible, prudent, and 

· effective manner of doing so is·· in such a way as to preserve 

the complete harmony • and consi.sten~y that presently exists 

between Title 24 a.nd this chapter specifically,· which deals 
with the·. definitions. of adulteration, and the Federal F'ood, 

Drug and· Cosmetic Act, .. specifically. section 402, .which does 

likewise. If you compare the two sections of the two acts 
•. the State and Federal acts --'- . it • is very c1ear that there is 

deliberate, complete consistency and harmony between the two in 

defining foods as being adulterated. 

The only departure is the· Federal Food, Drug and 

Cosmetic Act, namely section 402, has seven clauses in it -- as 
· I am: ~ure .some of you have observed -.,.. defining f 6ods in terms 

of adulterated, the seventh ~.laus~ having to do with defining 

irradiated foods . as adulterated. . What I have done in · the 

al;stract -- in the body. of the testimony -- is to suggest 

diff ere~t wording -- somewhat different wording -- them · that 

proposed in the amendlnent · proposed by the two bills · under 

consideration, .in otder to, if you will, complete that section 
. ' . . . 

•.of· the State act where that one clause .is . missing. There are 

seven clauses in the Federal act -- t:he .adulteration segment -

~a~d there are six clauses in the State act, the seventh clause 

having to do. with irradiated foods in terms of adulteration 

being missing, . if you will, £tom that section of. the State act .. 

So, what I. am proposing is -- and I have it underlined 

in the abstract -- is to reconcilej at this level, if not take 

• further -- as an alternative .to taking no further action on the 

bills, to reconcile,. at this level, the wording, or 

phraseology, if you will, of the proposed amendment to maintain 

that complete cons:i.stericy and harmony between the Federal and 

State acts. I go to great lengths-- I will spare you. the pain 

of listening to it. I am not · going to read the written 

testimony; but just· .. ref er to parts of it. I go to · great 
lengths . to make a case -.,... .not · for the first time for 
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maintaining ·this harmony and consistency, because .. I ... say .there 

is absolutely no unequivocal fact-based reason ·for -doing 

otherwise. 

Conversely, there is every good reason -- . -as a few 

testifiers have already brought out this morning, and I have 

done on many occasions in oral and written form in recent 

months and years-- There is every good reason to maintain this 

harmony, and no good reason -- no substantiable, unequivocal 

fact-based reasons -- for doing otherwise. 

The other main point I try to bring out in the written 

testimony is that contrary to what we heard earlier -- and I, 

for one, ha~e rebutted and refuted each and every allegation, 

red herring, straw horse, and so forth that has been thrown out 

this morning, with more to come-- These are all thoroughly 

rebutted warmed over allegations, innuendos, and so forth, so I 

a~ going to ::i.~ave those alone this time for a change, and just 

advance the view that to do other than what I have suggested 

would be to in-advance, or preempt, the right of free choice of 

the New Jersey consumer. 

It has been suggested that a year from now, or two 

years from when the Food and Drug Ad.ministration regulation was 

published in April, 1986, all forms of labeling, with the 

possib-le exception of the international symbol, wil 1 be 

dropped. The food and allied industries, not to mention the 

radiation industry -- but the food and allied industries made 

it very well-known to me that regardless of what the Food and 

Drug Ad.ministration does on labeling, they fully intend to 

maintain factual, informative labeling, not only to the effect 

that this or that product has been so treated, but the reasons 

for doing so. When the public gets by all of the inflammatory 

rhetoric surrounding this issue -- and all of the peripheral 

issues, and so forth and so on -- I am confident, as others 

are, that the public wi 11 come to appreciate the public heal th 

and other benefits of this technology, as applied to foods, and 
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will gravitate to the irradiated product in a choice over and 

above the. counterpart. For example, when a USDA petition for 

regulation is completed by the Food and Drug Administration -

it is under active review now -- I can see the day when one or 

more poultry companies wi11 offer "Salmonella or pathogen-free 

irradiated poultry." 

Then the consumer can cast his vote in the 

. marketplace, with the ful 1 knowledge and understand:ing that the 

products have been irradiated, and why they have been 

irradiated. I say that to do otherwise would be in-advance to 

remove this right of free choice that belongs in the 

marketplace, in this particular case. 

Other public health examples-- 1 can see the day, not 

too far off, when pork packers will be packing "trichina or 

parasite free irradiated pork," with irradiated in the title, 

along with a symbol. The.1 the public will have the free choice 

unless. bills such as these are passed as they presently read 

-,.,.. to choose certified parasite free pork. This also extends 

to seafood. I visited with a seafood industry coJ.league of 

mine last week at a Coalition for Food Irradiation meeting, and 

he assured me that the seafood industry has taken a renewed 

·interest in radiation, not simply because of their longstanding 

interest in spoilage delay and fresh market life extension, but 

more so now with the proliferation of raw bars and the 
consumption of raw, uncooked fish and shellfish -- a renewed 

interest in the context of preventing parasitic food poisoning 

through these avenues. 

So, there is interest out there. There are very 

important as has been mentioned earlier and very 

substantial public health benefits to be gained by this 

technology which are already being realized in other 

countries. A few years ago, the Dutch Health Ministry, in 

response to a public outcry after a very, very serious food 

poisoning outbreak associated with frozen shrimp coming out of 
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South Asia -- which made many, many people ·sick,.- and killed a 
number of· them _ _:_ mandated -- a couple or· three---years ago -
that these products should be irradiated to -rid them ..... ..., in the 
frozen -·1;tate of these pathogens before ·they-- could - be 
marketed in Holland. This is just one example. I can see this 
trend spreading to North America and elsewhere, _-because it is 
generally recognized by authorities the Food and Drug 
Administration, the World Health Organization, ~nd so forth -
that the single most serious food-related public health problem 
in the world is food-borne parasites and microbial pathogens, 
as one of the doctors mentioned earlier. 

Irradiation treatment is a proven tool to reduce 
Salmonella in poultry, parasites in seafood and pork -- the 
list goes on and on and on -- and to preclude the right of free 
choice to opt for these products, if and when they can become 
available. These bills -- as I p(inted out -- are really a 
preemption of the right of free choice, which should be left in 
the marketplace, because there is absolutely no fact-based, 
substantiable evidence that irradiated foods are anything other 
than safe and wholesome. 

I wi 11 stop at this point and just, if I may, draw 
your attention to the list of appendices at the very end of the 
written testimony. Some of these are in the individual 
packets. The entire set is in the master packet, if you will, 
which I have passed on to Mr. Price. This is just a sampling 
of documentation, documenting just some of the things I have 
said. I don't have the time to get into a lot of other things 
that I wish I had. The single largest -- I. believe Professor 
Solberg referred to it in his testimony -- this massive study 
-- that is number five under Appendix B -- which exhaustively 
looked for unique radiolytic products over decades-- Actually, 
this work was started in the 1960s, and was completed in the 
early 1980s. The overriding conclusion of this work by these 
scientists is that there are no unique radiolytic products, as 
Professor Solberg indicated. 
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The more recent work of the National Bureau of 

Standards has failed to come up.· with any unique radiolytic 

products. They were not searching for them in a public heal th 

context, but· rather to find a marker that could tell one 

analytically if a product had been irradiated. They were 

simply unable to find a bona fide . unique radiolytic product 

that would serve as a marker, or one even that wouldn't serve . 

. That underscores an interesting point, too. With all this talk 

about these massive changes --- unknown changes -- going on in 

irradiated food that we hear about from practitioners of 

alarmist obfuscation, if that be the case, why on earth can't 

we look, feel, smell, touch foods that have been irradiated and 

know they have. been irradiated? As was pointed out earlier, 

there is simply relatively so little chemical change going on, 

that there is no perceivable way of knowing a product has been 

irradiated. That is the whole reason the Food and Drug 

Administration opted for labeling in the first place. There is 

no perceivable way for the consumer to know if a product has 

been irradiated, unless it is labeled, because the changes are 

so very few and minor, compared to other processes,.where it is 

readily evident that this, that, or ·the other thing has been · 

done to them . 

. So, · it is a paradox to claim on the one hand that 

these massive unknown frightening chemical changes are 
occurring in foods, and bn the other hand to complain that we 

have to have labeling because there is no other way of knowing 

if food has been irradiated. Further to that, not only are the 

changes far fewer in number and kind than those with other 

energy depositing food processes, but they are infinitely 

better documented, qualitatively and quantitatively, than for 

any other food process, the reason being that food irradiation 

is the only process that was ever classified as a food 

additive, so exhaustive studies had to be done, in order to 

establish the toxicological safety of irradiated foods from a 

chemical standpoint, let alone the biological. 
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I would just draw your attention, if I may in closing, 

to a few other things. The research by the MainlandChinese -

the Peoples' Republic of China -- was dismissed by opponents 

ear-lier;· yet they embrace a much, much· skimpier, shorter term 

Indian study on polyploidy, that has been ·thoroughly refuted 

and debunked, not only by other research ·centers worldwide, 

most recently the Chinese studies, but by the Indian government 

itself. Nobody takes that study seriously any more. It was 

dismissed -- refuted and dismissed in the mid-1970s, when it 

was first published. It was resurrected in the early 1980s by 

those who were reinventing history because they - didn't 

understa:rid what went on before. This study on polyploidy in 

India is the most refuted and debunked and dismissed study I 

can possibly think of,_ but it keeps finding its way into the 

debate about food irradiation. 

The Chinese studies,_ among other clinical evaluati)ns, 

looked at po lyploidy. These were far more detailed, lo:riger 

studies, with far more human subjects consuming a variety of 

irradiated food, including wheat, involved in them. So, to 

dismiss those as irrelevant, and cling desperately to the 

polyploidy studies that came out of India in the early '70s, 

which every responsible scientist and public health official 

has long ago dismissed, is ludicrous. 

The Canadian Parliamentary Report that came out 

recently-- I would like to touch on that. It has to do with 

Appendix B-12. This was a report of a very politicized 

Canadian Parliamentary Committee, the majority of whose 

witnesses were from organizations such as "Mothers Against 

Nuked Foods." That was one of them. Mothers Against Nuked 

Foods was given more weight than the National Consumers 

Association of Canada, which long ago -- several years ago -

endorsed food irradiation for its public health and other 

benefits. The National Consumers Association of Canada 

testimony was given far less weight than Mothers Against Nuked 
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Foods, a 

Columbia. 

I 

new upstart outfit out in Vancouver, British 

This is the sort of thing that went into that report. 

included in my package a much more detailed, 

and credible scientific report put out about the 

by the Science Council of Canada. The Science 

Canada is the Canadian analogue of our National 

exhaustive, 

same time 

Council of 

Academy of Sciences, if :you will. They examined food 

irradiation for the better. part of two years, where the 

Parliamentary Committee held about 10 separate hearings over 

several weeks. The Science Council of Canada reporting to its 

Minister, like the National Consumers Association of Canada, 

unhesitatingly endorsed this process for its p~blic health and 

other benefits, recognizing,. through their own exhaustive 

literature research that there wasn't any substantiable, 

unequivocal evidence otherwise. I draw your attention to that 

Canadian report, which has gotten far too little exposure, with 

all of the talk about the very biased and politicized report of 

the Parliamentary Committee. 

ASSEMBLYMAN COLBURN: What was the name of the 

Canadian organization? 

Research Council? 

I didn't-- Was it like the ·National 

DR. GIDDINGS: Well, it is the Science Council of 

Canada. It is a scientific advisory body through the Canadian 

government, which reports through the Minister of Science and 

Technology of the Parliament, where the other report which is 

given all the play was done by a Standing Committee on Consumer 

and Corporate Affairs of the Canadian Parliament. I won't go 

into the details of how those hearings were conducted, except 

to say that the majority of witnesses, again, were of the 

nature of Mothers Against Nuked Foods. 

There is a lively debate going on in the Canadian 

Parliament, simply put, over which report is the more credible 

one that one should base one's decisions on. It will be a few 

months yet probably before the results of that are in. We who 
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are very close to· it are confident that the much more credible 

and competent Science Council· of Canada· Report wil1 prevail. I 

might add, a toxicologist-"- Interestingly enough, a 

toxicologist hired ·· for - ·a - brief period by the Consumer · and 

Corporate Affairs Committee of the Canadian Parliament; in 
. . . 

going over a massive study -that has been scrutinized by several· 

groups in detail over the_ past few years -- they had. a few · 

weeks to look at this, J:?ut they were handed a dozen other 

studies selected by the Consumer and Corporate · Affairs 

Committee of the Parliament-- They dismissed half of them. 

The. ones which they dismissed were ones which have already been 

referred to having to do with kidney .-lesions, and the 

polyploidy one .. itself. The toxicology group which reported to 

this Committee had the same criticisms -- serious criticisms -

of the so-called reports implicating irradiated . wheat . with 

polyploidy that others, including the Food .and :Qrug 

Administration, had in scrutinizing these reports. In fact, 
·. they are in general·· disagreement on. essentially all counts with 

the Food and Drug · Administration and the Can.adian Health 

Protection Branch in Health· and Welfare, Canada, yet some 

gratui taus comments in their Executive Summary were stretched 

all out of context to provide a pret'ext for some ridiculous 

recommendations, including rescinding . a longstanding approval 

of irrad1.ated wheat in Canada, on the basis of this polyploidy 

nonsense, which riobody takes seriously any more, except people 

who don't know any better. 

I point all of this out because-- I could go on all 
day -- as you are probably well aware -- and probably well into 

the night and the next day, refuting -- rebutting and refuting 
each and every allegation, innuendo,. misrepresentation, and so 

. . 

forth that I have heard many, many times in the past. Some of 

you may be hearing them for the first time today, but, believe 

me, they are stale and warmed over. 
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I would just point out a couple of other things. Have 
studies been done-- Appendix G references a symposium at an 
annual meeting of the Federation for American Societies of 
Experimental Biology, an old, august biological sciences 
confederation. Their fortieth annual meeting in Atlantic City, 
New Jersey, April, 1956, devoted th~ entire symposium to work 

already done, or under way, on nutritional and toxicological 
studies on irradiated foods. This was in 1956. 

Appendix H: In 1966, 10 years later, when the Army 
Surgeon General declared irradiated foods in sterilizing doses 
.safe and wholesome for human consumption, a group at the 
University of Massachusetts published an annotated bibliography 
of just some -- not all by any means -- merely wholesomeness 
studies, which were done and published in the open literature 
by 1966. There were over 300 of them. The FDA action in 
clearing irradiated food applications and the number of 
studies scrutinized and the number of studies used, as has been 
referred to earlier is one of the most utterly 
misrepresented figments of imagination in this entire debate. 

The Food and Drug Administration itself has clarified 
this, among many other questions, time and time again to anyone 
who is willing to listen. They are preempted from being at 
state hearings, but they will be testifying at a congressional 
hearing that is corning up on Friday on the Hill, which is being 
held by Congressman Henry Waxman and his Subcornrni ttee on Heal th 
and the Environment. The Commissioner of the Food and Drug 
Administration will be testifying, along with the Director of 
the Center for Food Safety and Applied Nutrition, to once again 
clear up these misconceptions and misrepresentations for the 
record. 

The final article I would like to call your attention 
to on this list is the one by Saundra Aker, Registered 
Dietitian, Director of Clinical Nutrition at the Fred 
Hutchinson Cancer Research Center in Seattle. She has attested 
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publicly on the "MacNei1/Lehrer · Newshour" .and through the 

article I have_ appended to this testimony, · as to .her excellent 

results since the early 1970s in feeding immune-suppressed 

hospital patients, bone marrow transplant· -'-patients, ·and 

patients under cancer radiotherapy or chemotherapy, · with 
radiation sterilized foods, which she finds superior in eating 

quality and nutrient retention to the thermally sterilized 

counterpart. 

She has been using these products in her work at that 

center since 19 7 4 and, as I say, . she has attested on numerous 

occasions to their effectiveness in the fact that they raise 

the morale of the patients, because the only pleasant thing 

they have to look forward to each day is mealtime. 

I think I wi 11 stop there, Mr. Chairman. I could go 

on and on, naturally, like everybody else in this room, but I 

chink perhaps I have said enough in reference to the written 

testimony to hopefully draw serious attention to what I propose 

in the abs tr act on the front page in dealing with amending 

Chapter s~a of Title 24 if, indeed, it warrants amendment. 

Thank you very much. 

ASSEMBLYMAN COLBURN: Thank you. How mahy different 

foods are being irradiated in New Jersey at the plants? 

DR. GIDDINGS: The only food -- in fact, this goes for 

the entire North American Continent -- related products, other 

than packaging materials a lot of which are being 

pre-sterilized with irradiation -- are spices and 

as a previous testifier mentioned. Now, this 

possible misconception that there is no interest 

seasonings, 

leaves the 

out in the 
food industry, when this is far from the truth. The fact is, 

we are in a "Catch-22" situation, Mr. Chairman, right now, 

where the food industry has a great deal of interest in this 

process. The Hawaiian papaya industry pushed the U .s. 
Department of Agriculture to promulgate a regulation clearing 

papaya irradiation. That is about to be finalized. The 
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Florida citrus industry has just recently done likewise, and we 

, expect a ·.proposed regulation for the irradiation of . Florida 

citrus for insect ~ontrol, well within this year~ 

· There is a lot of interest in the food industry. I 

deal with the food industry every day as a food professional. 

The interest is not being manifested. openly and publicly for a 

reason too obvious to mention. With this firestone of 

·Contrived controversy going on now, the people in the executive 

suites of these corporations are not prepared to risk their 

brand names by corning out with their colors flying and 

attesting to the fact that they are definitely interested in 

the process. They are doing a lot of quiet testing and 

evaluation with myself and my company, as well as with others .. 

We know this. We know why they are not coming front and center 

and testifying, notwithstanding their genuine interest in the' 

process. 

But., right now, it is purely spices and seasonings, I 

guess in part because those are · the only immediately acutely 

needed food irradiation applications. 

ASSEMBLYMAN COLBURN: And, on the safety issue-- I 

notice in the material you gave us· there is a diagram that 

looks to me as if it is addressing the safety issue -- is it, 

that one diagram? 

DR. GIDDINGS: Yes, I included that, although the 
safety of the facilities and their safety features are not 

directly relevant to the bills under consideration, as is a lot 

of the other testimony that has been going on here. I put that 

in for very genuine reasons. This is an aspect of radiation 

processing which is on a lot of people's minds, particularly in 

New Jersey. 

ASSEMBLYMAN COLBURN: The amount of material in the 

plant-- Is that equal to what was released at Chernobyl, or 

how do we know? 
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DR. GIDDINGS: r am not sure what was ·released -- at 

Chernobyl, but it is totally irrelevant. · The material that was 

released at Chernobyl was radioactive particulate fallout, 

which was carried by the winds and deposited in larid and water, 

and found its way into the food supply through these avenues. 

The· safe, encapsulated radioisotope that has been used· -- for. 

years -- and years in cancer radiotherapy -is the same product ~- · 

cobalt-60·. It is the same product that goes world-wide.into 

cancer radiotherapy units. It is the same product that_ goes 

into the processing plants that we and others operate. There 

is no comparison.,..- there is no basis for comparison -- between 

the <particulate radioactive fallout that was released by the 

Chernobyl exposure and what we use in a very safe, isolated 

fashion in processing in the medical sense in cancer treatment, 

no more so than comparing the amount of energy one receives. 

with a chest or dental x-ray to what products receive when they· 

are being processed for various reasons, be they_food, medical 

products, or what have you. 
ASSEMBLYMAN COLBURN: Okay, thanks_ a lot. _

DR. GIDDINGS: Thank you. 

ASSEMBLYMAN COLBURN: May we have Kitty Tucker and 

· Keith Schaeffer come up? They are l:>oth frorri Washington, I 

think. Good afternoon. 

K I T T . Y T U C K E R: Good afternoon. My name is Ki tty 

-Tucker. I am an attorney. I am the President and Executive 

'Director of the Health & Energy Institute, a public interest 

research and education organization based in Washington~ D.C. 
Thank you very much for this opportunity to testify on 

the subject of food irradiation. I commend the New Jersey 

Legislature for taking prompt action to protect its citizens 

from the potential long-term heal th hazards which might be 

caused by consuming irradiated foods. I am the co-author of 

"Food Irradiation: Who Wants It?" to be pub1 ished in July by 

Thorsen' s Publishing Company. · I have testified before the 
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United_ States· Congress on the subject of food irradiation~ and 

I have submitted extensive objections to the Food - and Drug 

Administration regard1ng their actions to allow food 

irradiation in the United Stat:es, 

We -mue;t shoulder our responsibilities to protect our 

children's _health and welfare, not · only from immediat~ly 

discernible dan_gers, but also from invisible· or hidden hazar.:ds 

· that cari destroy their health, well-being, or ability to b~ar 

children when they become adults. we must apply our scientific 

research skills to assuring that new technologies do not 

jeopardize long~terrri health. The Federal government has failed 
. ·- . 

to assume that responsibility in the case Of food . irradiation. 
. . ' ' . - . 

·It has chosen to ignore the studies· warning of problems and to 

instead promote a. da.ngerbus . technology based on "as~umptions II 

of._ safety. -- The State of Maine·- has already adopted a bill 

similar to the one that you are ce; is;idering today. I hope that 

you will proviq.e similar protection -for your citizens, · and lead 
. . . . . 

the __ way --- for other states and · eventually _ for the Federal 

government. 

I am submitting . a much longer foot11oted document. I. 

will· try to summar_ize and skip over some of the · issues already 

covered by earlie:r speakers. However, no one has - stopped to 

-~-define what food irra.diation is. It is a technology in which 

food is passed through a b~am. of ionizing radiation. This 

_.-. ionizing radiation _- can be created either by a radioactive 
·. source, such a_s coba1t-'60 or cesium-137, or by a machine source 

that generates . ,r:-rays or -electron beams. _ The _ purpose -- of 

.- passing the. food through this deadly ionizing radiation is to 

inh_ibit sprouting or to sterilize or kill insects and other 

microorganisms that may bapresent.on the food. 

Now, ciifferent forms of life have different 

sensitivities· to_ ionizing radiation. Humans being one of the 

most complex life forms are _ extremely sensitive to ionizing 

radiation. A dose of 600 rads is considered letha_l for people 
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exposed to that dose over their whole body in a short time 

.period. The FDA has approved exposing foods to doses of up to 

·100,000 rads. Obviously, this means that facilities exposing 

foods are going to be very hazardous to workers. The 

sterilizing doses that would kill off all microorganisms on 

food do have an impact on the foods .. An earlier witness stated 

that we can't tel 1 when foods have been exposed to ionizing 

radiation. But the ear~y studies in the 1950s showed that when 

they sterilized foods with very high doses of ionizing 

radiation, most foods became unpalatable. Recent research has 

focused on reducing doses to kill off insects or just 

microorganisms like Salmonella in a frozen state or in a low 

temperature refrigerated state, where they can reduce the 

organalectic changes in the food. 

The irradiation of. chicken or fish to kill off 

Salmonella has not yet been approved by the Federal 

government. It is still under consideration by them. The 

doses that have been approved are doses that will inhibit 

sprouting, that will kill insects, or that will cause the 

insects to become sterile within the United States. Al though 

the technology is legal for certain food i terns in around 30 

countries, the process is not yet in widespread use anywhere in 

the world. The United States will not fall behind the rest of 

the world if we decide to protect our children from this 

unproven technology. 

Promoters of the process of food irradiation include 

the International Atomic Energy Agency, current radiation 

sterilization companies, and various governmental bodies. I 

understand that the DOE promotion will be addressed by a later 

witness. The IAEA formed an expert committee which also 

involved the Food and Agricultural Organization and the World 

Health Organization, which issued a report approving food 

irradiation. This has been mentioned earlier. However, I 

believe this is somewhat akin to the American Tobacco Society 
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joining with a couple of other organizations in issuing a 

report claiming that there is no proof that smoking· cigarettes 

is hazardous to your health. People wilLlook at the source of 

· • this claim, and then give it the credibility it deserves., The 

International Atomic Energy Agency is not a public health 

organization. Its mandate is to promote nuclear technologies. 

Opposition t~ the food irradiation process has been 

launched by consumer': heal th, and environmental organizations. 

Opponents now include local and state bodies in the United 

States and the European Parliament. 

Several of the hazards of exposing foods to ionizing 

radiation have already been addressed.- Malnourished children 

fed freshly irradiated wheat developed chromosomal 

abnormalities of the blood. I would like to point out that 

witnesses have said these studies have been refuted. I think 

there is a difference between studies which have loo;.ed at 

irradiated wheat, as opposed to those looking at freshly 

irradiated wheat. The study being cited specifically said the 

wheat had to be freshly irradiated to produce.the unusual blood 

abnormalities. The recent study being done by the Chinese 

mentions that they had increased chromosomal abnormalities in 

the blood of some of the Chinese citizens eating irradiated 

foods, but they had increases in both the study population and 

the control group. To me, this is an area of unanswered 

questions where further research is needed on various animals. 

In addition to the studies done by the Indian 

scientists, studies have been done at the Nuclear Research 

Center in West Germany, which found no blood abnormalities, and 

at another center in Great Britain. We are finding studies 

which disagree in their results, and I th.ink this controversy 

needs to be resolved before our children become guinea pigs. 

Fruit flies fed gamma irradiated chicken had seven 

times fewer offspring than those fed heat-treated chicken, in a 

study sponsored by the Federal government and conducted by 

98 



Ralston Purina.· No one has as yet mentioned the Ralston Purina 

study; so I would like to suggest a couple of other disturbing 
. . 

... findings in that particula.r series of studies. In one of the 

·studies, .they found that more of the male rodents died when 
they were eating gamma irradiated foods. The •researchers 

suggested they had a number of unusual lesions in this group. 

Another panel was established to review the slides •Of these 

lesions. This panel declared that the lesions were not 

cancerous and, therefore, there was no problem. Unfortunately, 

this claim does not answer the question, "Well, why did more 

animals die when they ate the gamma irradiated chicken?" 

Another study that was · supposed to look into 

multi-generational· effects was cancelled after only nine 

months, when . it was supposed to run for two 

researchers claimed, "Well, it is perfectly safe." 

me that it is a little illogical to say that you 

years. The 

It· seems to 

need to look. 
at the multi-generational effects over a two-year period, and 

then to cancel it after nine months because there were problems 

with the test animals, both in the . study group and the test 

group. 

Chemicals called radiolytic products appear 

after they have been exposed to ionizing radiation, 

these chemicals are harmful to human heal th. Now, 

in foods· 

Some of 

we had 

earlier witnesses· .. state that there are no unique radiolytic 

products and, therefore, this is a false issue. I am not going 

to argue with whether or not there are unique radiolytic 

products, because· the scientific literature clearly identifies 
. . 

known dangerous chemicals appearing in food after it has been 
exposed to ionizing radiation. I am not a chemist, but our 

chemical advisers tell us they are especially concerned about. 

the alkahydes in substances like benzene and peroxide. 

It has already been mentioned that Vitamins and 

minerals are destroyed by food irradiation. Aflatoxins, which 

are naturally occurring cancer-causing agents, grow more 
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readily on foods that have been irradiated. I understand a 

later witness is going to stress thiB in greater detail, BO I 

will skip over it. Some bacteria are very resistant to 

radiation and wi 11 grow rapidly on irradiated foods, such as 

the botulism organism. Now, several witnesses have suggested 

that the _.problems of Salmonella can easily be solved by 

exposing all of the Salmonella-bearing products meats, 

poultry, f~sh, and so forth -- to ionizing radiation. Yet, the 

recent television documentary highlighting the problems of 

Salmonella clearly pointed out that the problem has grown 

because we have introduced mechanical devices to take out the 

guts from the chicken. They often_ split open the guts and 

contaminate the chicken products. 

I believe there are safer alternatives that could be 

established at the large chicken processing plants, such as 

merely washing al 1 -of the chicken at the end of the process 

line. That could greatly reduce this type of food pathogen 

problem, without_causing new problems. 

The environmental hazards of the food irradiation 

process have not been adequately addressed, and there has been 

no environmental impact statement. · The hazards include: the 

increased transport of dangerous radioactive materials on the 

nation's highways; the danger of exposures to workers, which 

could cause immediate death or could result in later cancers or 
genetic problems; and the possible contamination of the 

environment due to continued accidents at irradiation 

facilities, such as the accidents which have already occurred 

at plants, several within this State. These concerns all focus 

on gamma sources -- cabal t-60 

with - machine sources, we face 

or cesiurn-137. 

the potential 

However, even 

creation of 

dangerous mutant bacteria or viruses. 

of ionizing radiation are not at 

generation of radioactive waste has 

addressed by Dr. Johnsrud. 
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There has been, by earlier witnesses, some discussion 
of· radiation where they have lumped together non-ionizing 
radiation and ionizing radiation. I think it is very important 
to ·understand the difference between these. Ionizing radiation 
has sufficient energy to change the sub-atomic structure of 
matter. We are most familiar with the x-ray machine which is 
present in doctors' offices as a source of ionizing radiation. 
However, a variety of radioactive isotopes emit ionizing 
radiation and, as I mentioned, machine sources can also produce 
ionizing radiation for food irradiation facilities. 

When ionizing radiation passes through a living cell, 
one of three things can happen: It can pass· through and cause 
no harm, or no lasting harm; it can kill the cell; or, it can 
damage the cell in such a way that the damage is passed on to 
future cells. Now, it is the cell-killing effect that led to 
the deaths of the Chernobyl fire fighters. It is the 
cell-killing effect that is utilized in cancer therapy. The 
cell-killing effect is also what kills off the insects that are 
on food and are the targets of food irradiation at the 
allowable doses right now. 

The third effect is what our scientific advisers tell 
us probably ultimately leads to cancer. The damaged cell that 
lives on and then, 10, 20, or 30 years later, has grown into a 
tumor or cancer large enough to be diagnosed. The problem is, 
unlike when two people get into a fight and.one socks the other 
one in the eye, where the injured party has a black eye and 
everyone can see the injury, we cannot examine each individual 
cell of a living body to determine whether or not it has been 
injured. That is why we are forced to go to animal feeding 
studies and other mutagenecity tests to look for possible types 
of damage. 

The problems that can be caused by environmental 
contamination from ionizing radiation are serious and severe. 
We have been assured by the radiation processors that we should 
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not worry about that. We have been told that we have a cancer 

therapy treatment program in this. country, and that radiation 

sterilization facilities are a little different. That is 

simply not true. According to the Nuclear Regulatory 

Commission, which licenses these facilities, a typical cancer 

therapy machine contains 5000 to 12, ooo curies of. cobal t-60. 

Yet, the radiation sterilization industry and the proposed food 

irradiation facilities will use sources ranging from one . 

million to 10 million curies. Because of the lower energy 

sources of cesium, we are told that they will need about five 

times as much cesium as they would cobal t'-60 to get the same 

field of energy. These are massive larger quantities of very 

dangerous deadly radioactive isotopes. 

The history of the operation of radiation 

sterilization facilities in New Jersey in Hawaii amply 

demonstrates that the so-called safe sources that cannot leak 

cobalt-60 have in the past leaked cobalt~6o. These sources are 

generally stored in big pools similar to swimming pools, and 

when the sources leak into that water the water becomes 

contaminated. 

spilled over, 

contamination 

At International Neutronics, a contaminated pool 

contaminated the plant site, and eventually the 

spread outside of the building. The company did 

not report it to the appropriate regulatory agencies, much less 

the state or local governments. Later, a whistle blower blew 

the whistle on International Neutronics, and eventually the 

Federal courts charged company officials for their actions in 

this cover-up. 

Isometics has been cited by the Nuclear Regulatory 

Commission for similar types of violations. They had a 

cobalt-60 source that leaked in 1976. It was sealed and stored 

at the bottom of a pool. Isometics has been cited by the 

Nuclear Regulatory Commission for: a) over exposing workers 

to radiation; b) failing to post radiation areas; c) allowing 

food and cigarettes in the same areas as radioactive materials; 
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d) operating the 

physically present; 

facility without 

and e) failing to 

water· disposed into sanitary 

violation was -discovered when 

sewage 

former 

authorized personnel 

adequately . monitor•· the 

systems. The last 

workers 

Nuclear Regulatory Commission that Isometics 

advised-... the 

had conducted 

unsafe practices, such as disposing of contaminated water from 

the cobal t-60 pool by dumping it into a toilet connected to the 

public sewer system. The NRC verified that a pipe leading from 

a toilet was measurably contaminated in 1979. 

It is these types of violations of regulations that 

lead to the contamination of our environment and that cannot be 

simply cleaned up. We don't have vacuum cleaners that can 

selectively gather up radioactive cobalt or radioactive cesium, 

and clean up the environment for our children and future 

generations. Cesium-137 is being encapsulated in a water 

soluble iorm, and poses even more severe hazards thancobalt-60 

in terms of environmental contamination. 

The State of Hawaii was left footing the bi 11 for a 

demonstration food irradiation proj~ct in Hawaii that was 

initially run by the Atomic Energy Commission. They had to 

spend hundreds of thousands of dollars to clean up the site 

when the radioactive source leaked into a swimming pool where 

it was to be stored. They removed it; they took it out through 

the roof and contaminated the roof of the building and the 

surrounding land area, and only discovered that the 

contamination had not been properly cleaned up in 1980. That 

means that for many years citizens walked by that building and 

were unknowingly exposed to ionizing radiation. 

It is very, very diff icu1 t to regulate and protect 

citizens from these types of processes, and because we have 

ultimate processes for assuring an adequate food supply, I do 

not think we need to go into ultra-hazardous food irradiation 

technologies. 
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There are no tests available yet which will identify 
. . 

if foods have been exposed to :fonizing radiation. Thus, · port 

authorities or other governmental regu1ators lack the necessary 
. . 

monitor whether food has been· ,irradiated and ·.properly tools to 

labeled. Foods could be irradiated and sold without the 

required logo, or they could be labeled irradiated when the 

process had not even been used. Obviously, it is very easy to 

engage in fraud and not get caught here. 

Food. i terns, . such as shrimp, highly contaminated with 

bacteria and 

irradiated to 

turned 

lower 

away 

the 

from a. British 

b-ug count, and 
. . 

port, 

then 

have been 

illegally 

reexported to Britain. Proper.· ?::egulation of this dangerous 

process. cannot .be assur_ed .without. the ability to test foods for 

exposure to the procegs. We. believe that for this reason alone 

it would be prudent to ban irradiation until we can determine 

whether or not the p:cocef3s has been used. 

E:hvironmental hazards ·from irradiation facilities 

similar or · identical to those which might be used for food 

ir;adiation have been demonstrated, in the State of New Jersey, 

and I have · .j;:ust cited some of the examples.· But, the 

environmental contamination lasts :not merely for the half life 
of the radioactive isotope, but · for 10 to 20 half lives, 

according to our scientific advisers. With half lives of five 

years or 30 years, that means we ought to be concerned for some 
so to 100 years in the case .Of cobalte--60, or for the 30-year 

. ' 

half life of cesium,...137, 3.00 to 600 years. 

Food irradiation is an expensive and unnecessary 

process which is.being forced upon a reluctant food industry·by 

governmental pressures . and .· the lobbying .· of a smal 1 industry 

which. currently uses radiation to·· sterilize medical equipment. 

We~ and other organi~ations, have been polling the food 

industry about their position oh food irradiation. Most 

companies have responded that they are not now using the 

process, and do· hot have any .. immediate intention of using the 
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process. · We have also learned that a number of companies that 
initially. joined the Coalition for Food Irradiation have 
recently withdrawn. 

While a number of organizations both nationally and 
internationally have declared the process safe, the scientific 
data and research on the process does not support such claims. 
We believe a number of groups approved the process without al 1 
of the relevant information. We believe that groups like the 
American Medical Association were presented with .the studies 
that suggested the safety of the process, and have not had an 
opportunity to review some of the studies raised by scientists 
today. 

We urge the State of New Jersey to protect its 
citizens by banning the sale of irradiated foods, because the 
problems that can occur will not be immediately apparent. The 
long-term health consequences \\ill be very expensive for the 
State of New Jersey, because diseases like cancer are very 
expensive diseases, and the State often ends up picking up the 
bills for poor people who contract such diseases. We believe 
it is also prudent to protect the citizens of the State of New 
Jersey from further environmental contamination by discouraging 
the introduction of the technology that uses dangerous 
radioactive isotopes. 

A number of the other issues we address in our longer 
testimony have either already been addressed, or are being 
addressed in greater detail by subsequent witnesses. 

I would now like to introduce my associate, Keith 
Schaeffer. 
KEITH SCHAEFFER: Good afternooh. 

ASSEMBLYMAN COLBURN: Good afternoon. 
MR. SCHAEFFER: I appreciate this opportunity to 

testify before you today in favor of a ban 

irradiated food in the State of New Jersey. 

of the office for a day, too, and I appreciate 
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Some .of the things I atn going to touch on today have 

already been -,talked about, but I intend -- to go into a little 

more detail .. 

ASSEMBLYMAN COLBURN: .. Do your . best. to . either 'j1-.1st 

mention the things. that have been discussed adequately, - or 

avoid them completely, and concentrate .. on the thihgs -- if you 
. . : 

can -- that we haven't heard. I know it is hard to interrupt a 

prepared presentation to do that .. 

MR. SCHAEFFER: Okay. Well, two _of the claims we have 

heard touched on today that are often advanced in favor of 

developing food irradiation technologies in the United States 

are that: 1) Irradiation is used and is widely accepted in 

other countries;· and that irradiat:ion will open up new foreign 

markets for our surplus goods. It seems to me that the 

evidence has· been mounting during the last few ,months to 

·-- d~spute these _claims. We have already hea1 j about the Canadian 

studies __ and the European comm1,1nity; It is obvious that the 
. ' . . -

major technologically advanced nations in the world are not 

about to use_ radiation td any great extent at any time in the 

near fµture, and that there are serious doubts among the 

general public, the governments, and.the scientific communities 

of_ 'these nations about _the_ safety of eating irradiated-· food, 

· and that . there are no receptive overseas markets for our 

irrad.iated food. 
The European Parliament, as mentioned earlier, is made 

. up of 12 member countries of the European Economic Community. 
They passed a resolution on March . 10, 1987 rejecting the 

general autho.rization of food ir_radiation in the European 

·community. The Parliament considers the safety of eating 

irradiated foods to be unproven,- · and recommends that before 

irradiated foods are freely traded_among member states, that it 

must be possible to scientifically determine whether a food has 

been irradiated -or not. Ms. Tucker· has·- al ready told you what 

the implications of that are. 
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The resolution called for a ban on imports of 
irradiated food and animal feed from nonmember states. · -The 
Parliament believes that the shortcomings in current methods of 
food preservation could be more satisfactorily ··met -··by 

preventative hygiene than by irradiation. 
In the United Kingdom, the· British Medical 

Association, also in March, 1987, released a report following 
their review of a 1986 study by the Government Advisory 
Committee on Irradiated and Novel Foods. The British Medical 
Association concluded that more scientific data is required 
before food irradiation can confidently be accepted in the 
United Kingdom. The BMA warns that the government report, 
which was favorable to irradiation, may not sufficiently take 
into account possible long-term medical effects of eating 
irradiated food. 

Food irradiation is currently illegal in Great Britain 
and, according to a Marplan Opinion Poll conducted there in 
January, 198 7, an overwhelming majority of the people there 
pref er that it remain illegal. Eighty-four percent of those 

pol led said that the current ban should remain, and if the ban 
were removed, only 13% said they would buy irradiated food. It 
doesn't look like there is any great opportunity for exports to 
England. 

Regarding Canada, several people 
mentioned the Standing Committee on Consumer 
Affairs' report to the House of Commons there. 

have already 
and Corporate 

Dr. Giddings 
was annoyed that-- He said that the overwhelming majority of 
the people testifying there were opponents of food irradiation, 
people like Mothers Against Nuked Foods. Well, I have the 
report here, with the list of witnesses and submissions, and I 
see a great variety of people testified from the Department of 
Health and Welfare and the Department of Consumer and Corporate 
Affairs, and the Atomic Energy of Canada -- which is very 
pro-nuke and provides most of the cobalt-60 in the world -- had 
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at least four people testifying. The Canadian Advisory 

Committee on Food Irradiation had another four or five people 

testifying. All in all, the testimony took place during 10 

public meetings,· where they heard testimony from 40 indiv-iduals 

representing the federal government and university and consumer 

and voluntary organizations. Apparently those in favor of 

irradiation were not able to convince the members of the 

committee that food irradiation is safe. 

Following the hearings, three out of four members of 

the committee who appeared at a press conference said that they 

would prefer not to eat irradiated foods. There is currently 

no commercial food irradiation facilities in Canada. Many 

safety concerns were raised by the committee, who concluded 

that expanded approvals for food irradiation should not be 

given in Canada right now, and that they wished to rescind the 

allowances given for irradiating wheat. The major safety 

concerns raised were: the possibility of chromosome 

abnormalities caused by irradiated wheat -- and possibly other 

grains; the possible adverse effects 

radiolytic products of irradiation; 

from free radicals and 

the potentially· harmful 

products produced by irradiating pesticide residues on food; 

the production of cancer-causing aflatoxins; the possible 

creation of mutant strains of the mold by irradiation; and the 

degradation of nutritional quality of irradiated foods. 

We have heard here today about the possibility of 

reducing Salmonella contamination by the use of irradiation. 

The Standing Committee there points out that irradiation will 

not get at the root cause of Salmonella, and they recommend 

that methods more cost-effective than irradiation be pursued to 

control the problem in Canada. 

In Australia, Dr. Neal Blewett, who is the Federal 

Minister for Health in Australia, says that food irradiation 

will not be developed as an industry in Australia "in the near 

future," and adds, "We may never have food irradiation." 
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There was recently a report sponsored by the 
Australian government, and done by the Australian Consumers 
Association, which pointed out that as. the debate on safety 
issues continues, there are serious questions as to the .number 
of countries which will allow the importation of food which has 
been irradiated in other countries. Once again, not much 
chance of exporting our surplus food that has been irradiated. 

Japan was one of the first countries to market 
irradiated foods. They allowed irradiation of potatoes back in 
1972. A report for the Hawaiian Legislature by the engineering 
and radiation consulting firm CH2M Hill concludes that Japan is 
not a receptive market for irradiation products. In fact, I 
believe it is. illegal to import irradiated foods there. 

MS. TUCKER: Except for potatoes. 
MR. SCHAEFFER: Except for potatoes·' and I understand 

that those are not labeled. The report from the 
pro-irradiation firm CH2M Hill states: "The two groups that 
could receive the greatest benefit from broadened applications 
of irradiation do not want to jeopardize the base of customers 
or constituents by publ iciy supporting the process. " Al so, as 
far as the export market, it is reported in "Food Chemical 
News," June, 1987-- Our own Department of Agriculture says 
that the current potential for international trade in 
irradiated food is very limited at best and is, for the most 
part, nonexistent. 

ASSEMBLYMAN COLBURN: One of the things that strikes 
me is, I am not sure that our Committee is going to worry a lot 
about whether something could be sold that is produced. We. are 
concerned about what it does here; you know, what it does to 
our own population in the United States, not whether there is a 
market here, there, or anywhere else. The point has been made 
that maybe there isn't a market. We've heard that. 

MR. SCHAEFFER: Right, okay. 
ASSEMBLYMAN COLBURN: Do you have any additional 

things that no one else has said? 

109 



/.,,_; 

MR. SCHAEFFER: Well, I would like· -to comment· on ·a 

remark made · by Dr. Fey a little while ·ago .. - ·He indicated . that 
Germany is now using-food irradiation in.place-- -

ASSEMBLYMAN COLBURN: · Instead of ethylene oxide. 

MR. SCHAEFFER: I have here a list of countries that 

are irradiating food now supplied by the International - Atomic 
. . 

Energy Agency Newsletter on Food Irradiation. They mention 

some 32 countries where certain regulations have been passed 

allowing food irradiation. We contacted many or of the 

embassies in Washington, D.C. last fall, and they--· 

ASSEMBLYMAN COLBURN:_ Anq. they don't list Germany? 

MR. SCHAEFFER: Well, they list the Federal Republic 

of . Germany, but didn It·•-· indicate whether it was-. West Germany or 

East. Germany. 'l'he _ Federal Republic .of Germany, according to 

this~- There is no date of approval. .It looks like they allow 
sterilization for hospital patients of deep ... frozen foods, and 

they do allow some test marketing of potatoes. 

ASSEMBLYMAN <;:OLBURN: Okay. 
. .· . 

MR. SCHAEFFER! The German Democratic Republic allows 
the irradiation -- · of onions, enzyme solutions, -- and some 

provisional irradiation of spices, but that is all they allow, 

so it doesn't look like~~ 

ASSEMBLYMAN.COLBURN: What is the date of that? 

MR._ SCHAEFFER.: That was in A_pril, 1987. 
ASSEMBLYMAN COLBURN:· Okay. 

MR: SCHAEFFER: Besides pointing out, though, that 
there is no export market for food irradiation, I believe that 

. . . 

the scientific and government bodies 'Went over this issue many 

times, · and they have _very serious concerns about the health and 

safety aspects of fo.od irradiation. We feel that the United 
. . . 

-· States. has the same ·concerns, and we think that is a very good 

reason for supporting ·this_ .. :bill before you today to ban __ the 

sale of irradiated f6~ds. 
. . . . . 

ASSEMBLYMAN COLBURN: Thank you. Edward Remmers? 

.• 1"". 
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DR. E D W A R D G. REMMERS: I am pleased to very 

strongly support food irradiation in the United States. First 

of all, I represent the American Council on Science and Health, -

but I also represent about 9000 Americans who die every year 

from food poisoning, two million to four million Americans who 

get a very severe case of food-:--borne illness every year, and _.l 

represent a part of our 240 million people in the Uriited Sta.t~s-

who wish their legal right to free access to irradiated fo~d 

and __ to capture a portion of the $2 billion to $4 billion in 

economic benefits that will result from food irridiatipn. 

The American Council on Science and Health is a 
_ nonprofit, iI?,dependent consumer education association that was 

founded 10 years ago by a retired Harvard professor and one of 

his students. We were founded to go after the misuse and abuse 

of science when it is applied to public health issues, 

particularly · in the area of . heal th fraud- and nutrition 

quackery. We are very well known for our anti-tobacco efforts,. 

our anti-AIDS programs, and -- our emphasis .on the 10 leading 

causes· of preventable death in the United States; _ 
Our , major ef fart is to keep the focus·. on - major 

significant causes · of death and health risks in the United 

States, and get the focus off of insignificant or hypothetical 

causes of heal th risk in the United states. When we look at 

food irradiation, we are very much dealing with hypothetical 

insignifidant health risks. Instead, it is my very respectful 

opinion that the New Jersey Legislature could do much more to 

protect the heal th of :New Jerseyans by emphasizing the . leading 
causes of preventable death in the United States, and not take 

a.ny action in the area of food irradiation. 

In 1982, our Consumer Education Association, which is 

directed by 200 distinguished scientists and physicians in the 

United States, reviewed al 1 of the 1 i terature · on food 

irradiaiton, and published our booklet endorsing_ the use of 

food irradiation. Again, in 1985, we re,;...reviewed all c;>f · the 
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literature and came to the same conclusion, that the vast and 

overwhelming. majority of information on - -food irradiation 

supports its adoption. 

One of the things we do -- at the American Council' on 

Science and Heal th, unlike almost every other group that is 

represented here today, and unlike many scientific bodies, is, 

we extensively peer review all of our literature to make sure 

. that we represent the mainstream scientific viewpoint. - If you 

take a look in out irradiated food booklet-- Our booklet was 

peer reviewed by about 48 or 50 distinguished food scientists, 

toxicologists, physicians, epidemiologists, etc., before they 

reached their opinion that the overwhelming, vast majority of 

data strongly support the use of food irradiation. 

I should mention that the American Council on Science 

and Heal th does not receive one penny from the gamma radiation 

processing industry. Also, we have lost nearly all of our 

funds from the food industry because of our very strong 

position against tobacco. When Philip Morris and R. J. 

Reynolds bought out General Foods and Nabisco about 18 months 

ago, we lost our financial support within a day or two after 

those financial takeovers. So we · know we are getting our 

message across, and that the tobacco companies are very much 

aware of our efforts to oppose them every inch of the way. 

We strongly oppose the tobacco industry and we 
strongly oppose the natural organic health food industry, where 

they are making drug claims for food supplements. They are 

trying to get the American consumer to buy so-called 

pesticide-free food, when if you do chemical assays on their 

food, you will find that they contain actually the same amount 

of pesticides, or more pesticides. We are also concerned about 

heal th food stores dispensing inaccurate nutritional 

information, 

Ih terms of food irradiation, I mentioned that we have 

endorsed it as far back as early in 1982. When I was a 
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graduate student 35 years ago, I started eating irradiated 
food, when irradiated food began on a very serious basis in 
1943. Since 35 'years ago, I have been eating irradiated food 
when I have had- access to it. 

Now that the Food and Drug Administration has ruled on 
safety and efficacy, the only two criteria that are permissible 
under law before approving a drug or a new food process or a 
new food ingredient, there are no other considerations that may 
be brought to bear in terms of access to people. If they want 
to eat irradiated food, they should be permitted that right of 
free access. 

I mentioned that 35 years ago I began 
irradiated food, and have been eating it subsequently. 

eating 
About 

23 years ago, I was in the pharmaceutical industry, where many 
of our sterile injectable pharmaceutical products were 
sterilized by rad~ a.tion at doses in the neighborhood of. 20 to 
30 times the level that has been approved for low-level food 
irradiation. Surgical sutures have been sterilized by 

and yet there has been no irradiation for many, many years, 
evidence of the radiation causing any harm to these human 

beings. 
Unfortunately, from the standpoint of the opponents, 

when I began eating irradiated food 35 years ago, there were no 
opponents around. When I began irradiating sterile 
pharmaceuticals about 25 years ago, there were 
around. This raises a very strange question: 
opposition to food irradiation only started in 

no opponents 
Why has the 
the last 18 

months or so? I have never been able to get a satisfactory 
answer to that particular question, among a whole lot of other 
questions, which I will get into in a few minutes. 

As I mentioned, the vast, overwhelming body of 

peer-reviewed scientific and medical literature strongly 
supports the adoption of food irradiation. It has been 
endorsed by a whole lot of organizations, probably 50 or so 
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scientific, as well as medical organizations. It has not been 
opposed by any scientific or medical groups.. ,_-It is certainly 
supported by the vast majority of knowledgeable mainstream 
scientists and physicians. It has been used in about 35 
countries since 1958. About 1. 5 billion pounds of irradiated 
food i~ being produced every year, and there has not been one 
reported case of death or one reported case of illness, 
headache, fallen arches, or ingrown 
irradiated food. This is since 1958. 
rate of about four to five countries a 
studied than any other food process or 
that has come down the turnpike at us. 

toenails from eating 
It is increasing at the 
year. It has been more 
any other food additive 

The chemical changes in irradiated food are far less 
than the chemical changes that occur in other food preservation 
processes. One of the things you will find about opponents of 
irradiated food is that the:y never like to compare it with 
other methods of food preser•:ation. There have been numerous 
animal and human feeding trials on human volunteers and 
military personnel. They talked about the Chinese medical 
students, the conscientious objectors, the cancer patients in 
Washington, the Russian and U.S. astronauts, and about 1.5 
billion people around the world who are presently consuming 
irradiated food, and there has not been one case of illness 
that I have come across that would cause any questions about 
irradiated food. 

In my opinion, irradiated food offers very important 
economic and public heal th benefits. It is one more tool in 
the arsenal against to improve America's already 
high-quality food supply, which is already the best food supply 
in the world. 

To qualify as a bona fide critic of food irradiation, 
I would like to ask critics about .10 questions. I expect that 
before a critic can really earn his spurs and his stripes as a 
bona fide critic of food irradiation, to at least pass this 
little quiz with a score of 75%. 
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ASSEMBLYMAN COLBURN: Before I allow you to go on with 
that-- You give us the questions, and we will consider whether. 
to ask them. But, let's not have them responding to you right 
now. 

DR. REMMERS: I am not asking them to respond. 
ASSEMBLYMAN COLBURN: Well, it sounded like you might. 
DR. REMMERS: No. 
ASSEMBLYMAN COLBURN: Are those questions in your 

written statement? Yes, I see them right here. 
DR. REMMERS: The first one is, have you ever eaten 

irradiated food? 
ASSEMBLYMAN COLBURN: Okay. 
DR. REMMERS: Most of them haven't. ·Have you ever 

visited an irradiation facility--
ASSEMBLYMAN COLBURN: Don't answer these questions. 
DR. REMMERS: --even though the irradiation facilitJes 

offer tours through their facilities to +:he people who are not 
familiar with these kinds of facilities. 

Have they ever talked to the personnel working in 
these facilities, to see their lack of concern about· safety? 
Have they talked to the neighbors-- (response from audience) 

ASSEMBLYMAN COLBURN: I knew you would answer these 
questions, one way or another. 

DR. REMMERS: --across the street? 
ASSEMBLYMAN COLBURN: Please, let us do the-'--,- We' 11 

worry about getting the answers to these questions, or you can 
send them in, because we will hold the record open so we can 
receive additional information for, oh gosh, about four weeks, 
we'll say. So, please do not answer any questions. Thanks. 

DR. REMMERS: Have they talked to the neighbors 
surrounding these plants to see what their concerns--' actually 
their lack of concerns are? 

Have they ever been associated with any academic or 
research institution doing any work on food irradiation? 
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Before I debate any opponent of food irradiation, I want to 

check out what he has done. I have yet to find any opponent of 

food irradiation who has been affiliated with any academic or 

research institution in the United States that has done any 

work on food irradiation. 

UNIDENTIFIED SPEAKER FROM AUDIENCE: I have one right 

here for you, Mr. Chairman. 

ASSEMBLYMAN COLBURN: I asked you, please-- Now, I'm 

serious. Please do not answer the questions. 

DR. REMMERS: Have any opponents of food irradiation 

published any original research on food irradiation in a 

peer-reviewed scientific journal? 

Have they submitted 

Commissioner? Before the FDA 

irradiation in April, 1986, he 

any comments 

Commissioner 

had a comment 

to the FDA 
approved food 

period where 

anyone could write in any questions, any concer .. s to him. 

Before he approved food irradiation, he wrote a preamble, in 

which he addressed 75 scientific concerns that people had 

written him about. Almost all of the issues that have been 

raised here today were answered in that list of 75 comments in 

the preamble by the Food and Drug Administration. 

It would seem to me that a bona fide critic of food 

irradiation should have submitted his comments to the Food and 

Drug Administration, and had his comments addressed there. 

But, instead, the critics of food irradiation like to dredge up 

some experiments which have usually been rejected for very good 

reasons. They try to build a whole case -- a house bui 1 t on 

sand. Really, if you study it very carefully, you will find 

that the FDA Commissioner has addressed, very nicely, almost 

every one of the issues that have been brought up here today. 

Most of the critics of food irradiation have not read 

the preamble to the FDA Commissioner's approvel. If they had 

read the preamble, I don't think they would be raising a lot of 

these issues, as they are. 
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Why did they start opposing food irradiation only in 

the last 18 to 24 months, when the technology has been around 

for many, many years? As I said, when I was eating irradiated 

food 35_years ago, there were no opponents around. 

As I sat through the hearing today listening to the 

opponents, I kept running into the same observations. They 

never like to talk about the chemicals in irradiated food that 

seem to be of concern to them. My concern is, I don't think 

they know how to pronounce those chemical names, and I don't 

think there are any names--

ASSEMBLYMAN COLBURN: That was an unnecessary comment, 

too, I think. 

DR. REMMERS : 

never talk about this. 

chemicals. 

Well, 

I 

ASSEMBLYMAN COLBURN: 

it is 

would 

an observation that they 

like to check out these 

I am attempting to run this 

thing in an objective manner. I think references which would 

tend to demean someone else are unacceptable. I realize you 

are not the first one to raise any, but, you know, really and 

truly, I am sitting here very patiently, trying to figure out 

as much as I can. I would appreciate it if we al 1 treated each 

other with more courtesy. 

DR. REMMERS: I would like to get a list of the names 

of those chemical compounds that opponents of food irradiation 

are concerned about. I feel they are evading the issues by 

failing to mention the chemical names, so that a group of 

toxicologists, research physicians, and others could take a 

look at that list of chemical names and check out the 

toxicology of those particular compounds. 

I have offered this challenge to opponents of food 

irradiation previously, and the vast majority of them have riot 

accepted this challenge. 

Another key question to establish one's self as a 

legitimate critic of food irradiation is, they must describe 
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the scientific mechanism by which they believe harm will be 

caused by· ·the consumption. of irradiated food. They ·like to 

side-step this issue, very, very much so. 

The last quest ion - I ask is, - ·- can ·you 1 i st future 

experiments you would like to see done that would fill irt these 

so-cal led gaps in knowledge, so that you would become very 

enthusiastic supporters of food irradiation? Here again, you 

.do not get a straightforward answer. 

Specifically, what I would like to see is the kind of 

experiments they would propose, what kind of irradiated food 

would be served, what animal species, how many repeat groups, 

how many different parts of the world would this experiment be 

done in, who would be monitoring these experiments to build 

validity into the experimental results, and, lastly, who is 

going to pay for these very, very expensive experiments? When 

you ask these hard questions, you keep getting zero in terms of 

answers to just about every one of them. I have yet to come 

across an . opponent of food irradiation who scores very high on 

this-particular exam to qualify as an opponent. 

For the past 18 months or so, I have been closely 

monitoring the various publications opposing food irradiation, 

the various public statements on radio, TV, and elsewhere, and 

newspaper articles, So far, I have debated 12 of the East 

Coast critics of food irradiation. I would like to share a few 
of my observations with you. They focus on the insignificant 

hypothetical risks, and ignore the major real health risks that 

are facing Americans, as·well as New Jerseyans. 

Certainly, cigarettes, AIDS, excess alcohol, seat 

belts, and smoke detectors are the areas where the New Jersey 

Legislature could really do a service for people by protecting 

the lives of New Jerseyans. 

The opposition to food irradiation is based on fear 

and emotion. If- you take a look at the publications coming out 

of these groups, you will find that they are trying to link, 

118 



incorrectly, food irradiation with Chernobyl, Three Mile 
Island, :South Africa, Bhopal, Thalidomide, Diethylsti-lbestrol;· 
and a whole host of other totally irrelevant issues. 

I mentioned that critics of food irradiation evade 
discussion of the real issues. I still want to get a list of 
chemical names of the chemicals in irradiated food that they 
are concerned about. You will never get such a list. I think, 
to move this discussion along, it would be nice if your 
Committee here would ask for such a list of chemicals they are 
concerned about in irradiated foods; also, the scientific 
mechanism, as well as the future experiments they would like to 
see. 

Cal ls for future testing, and we need more testing, 
are really nothing more than a thinly disguised effort to try 
to delay this important key technology. Opponents of food 
irradiation use food irradiation as a front for their 
not-so-hidden agenda to advance their political, philosophical, 
and personal views. We certainly have the anti-nuclear groups 
trying to block any further application of nuclear energy, 
regardless of the benefits. They are bluntly unable to take an 
objective view of any new application of radiation. Their 
minds are made up in advance. Even though they may have, on 
paper at least, fairly respectable academic credentials and 
positions, 
them, and 

nonetheless their anti-nuclear views just overwhelm 
they are unable to look objectively at a very 

beneficial application of nuclear energy. 
They speak far more eloquently on Department of Energy 

and Nuclear Regulatory Commission regulations than they do on 
the science and technology of food irradiation. You run into 
environmentalists who are concerned about the outdoor 
environment, but they wi 11 never once talk about the indoor 
environment, where New Jersey's pollution problem really is, 
with radon and cigarette smoke. They 1 ike to focus on the 
outdoor environment, where the problem isn't, to keep the heat 
off the indoor problems. 
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Then you have the natural organic health food stores, 

which are largely · 'financing the opposition to food 
. . .· . . -

irradiation; These are the people who would like us to pay 50% 

to 10·0% more for our food in a natural organic heal th food 

store, when really that is not necessary. They are going on 

the assumption that the American people feel that the American·. 

food supply is grossly contaminated, when it isn't. They try 

to off er·· their food supply as. being pesticide free. When you 

do a chemical analysis on their food and compare the analysis 

with food coming from. a: traditional food store, you will find 

that the natural organic health food store's food actually has 

more., or tl;ie same amount of pesticide residues. 

Certainly, you have the· alternative health care 

holistic medicine lobby _in conflict with the FDA over a lot of 

issues. You will. find. that food irradiation is just one more 
. . . 

issue on which this alternative health care holistic medicine 

lobby can try :to browbeat the FDA. 

Then; lastly, some opponents of food irradiation are 

using their . per~onal publicity . to . further personal financial 
objectives by .· promoting their services and · product lines. 

(much reaction.from audience) 
•. . . . 

ASSEMBLYMAN COLBURN: . Kindly just-- You know, we can 

separate all of these things. :E>lease don't help us too much. 

DR .. REMMERS: Opponents of food irradiation want to 
deny New Jersey consumers. free choice, now that irradiated food 
has been approved for safety ·and. efficacy. In my opinion, 

irradiated food should be made. available. This ill-conceived 

legislation. is only designecl to placate the activists and, 

really, it ends up depriving New Jersey citizens, in advance, 

-of the public · health and economic benefits of this important 

new technology. 

Thank -you. 

ASSEMBLYMAN COLBURN: Thank you. I am · just counting .. 
. . 

how. many people haven't gotten a chance to speak -- · one, two, 
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three, four, five, six, seven, eight, nine, ten, eleven.- - Dr. 

Piccioni; do you have anything? Can you tell·· us anything we 

haven't heard yet? ( indiscernible response from Dr. Piccioni 

from audience) Well, would your testimony add things we 

haven't heard? (affirmative response) Okay, well, come up 

here and summarize it, will you? We have had some pretty long 

reports. (applause) It sounds like you have brought some fans. 

DR. PICCIONI: No, I didn't bring anybody. I brought 

one co-worker. 

camera--

ASSEMBLYMAN COLBURN: I know. 

DR. PICCIONI: Could you do me a big favor? 

ASSEMBLYMAN COLBURN: Sure, I'll try. 

DR. PICCIONI: I don't 1 ike to testify with a video 

ASSEMBLYMAN COLBURN: Oh, is there a video camera? 

DR. PICCIONI: Yes. Can you--

ASSEMBLYMAN COLBURN: Oh, where is it? Well, . I'll 

tell you, I think if a witness doesn't want it on, we ask that 

it be turned off. I didn't even know it was there. 

DR. PICCIONI: Fine. My name is Dr. Richard 

Piccioni. I have a Ph.D. from the Rockefeller University. I 

got it in 1977, and then worked three years as a post-doctoral 

researcher there. I was with the City University of New York 

as an Assistant Professor of Biology for an additional five 

years. I am Senior Staff Scientist -- that is a voluntary 

position, a nonpaying position -- with Accord Research and 

Educational Associates. That is a not~for-profit environmental 

research group, that is composed of a number of professional 

volunteers, physicians, statisticians, and several systems 

analysts -- you know, programmer types. We have been, over the 

past several months, carrying out a study -- our own research 

study -- of literature scientific literature on food 

irradiation, we well as the legal procedures that accompanied 

its approval by the FDA. 
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So, what I have given you -'- just to go through it 

, ~ very :quickly -- is, first of all, a listing of three sets of 

published scientific reports, and then a summary -- a little 

bit of:history of the FDA. That is basically what I would like 

to present to you, in as a succinct a manner as possible. I 

must commend you on your heroism and stamina for putting up 

with--

ASSEMBLYMAN COLBURN: Well, I had begun to think my 

brain had been washed, but I can see that this is pretty good 

stuff here. (referring to materials submitted to the Committee 

by Dr. Piccioni) 

DR. PICCIONI: Let me try a different tone, anyway. 

Okay. First of all, the FDA has said that food irradiation is 

safe and should go ahead. That is sort of a long story cut 

short. Clearly, what we are considering here is a State law 

which would, ver~ directly, question that decision. Now, first 

of all, if there is any concern .about this, I don't know. 

There is plenty of precedent for the FDA having made mistakes. 

That is the subject of the last seven pages of my handout. It 

is kind of a review of the history of mistakes the FDA has 

made; substances that they allowed on the market longer than 

they really should have; substances that are still on the 

market when there is quite a bit of evidence that they are 

doing people harm. So, I think there is every bit of 
legitimacy to the idea that a state government that represents 

a large number of people can consider legislation that 

questions the FDA's decision. 

Now, the other point I want to make about the FDA' s 

decision is, the situation with food irradiation is very, very 

different from really any other approval that I know of that 

the FDA has considered. It is because of some very basic 

physical aspects of food irradiation as a process. It is a 

very interesting kind of a situation. See, years ago they 

said, "Food irradiation should be treated as an additive." I 
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don't know if it was foresight or just wisdom; or whatever, but 

they are .right. It is a very accurate assessment. Why? 

Because it is universally accepted th:at when you dose organic 

materials, like food, with high doses of radiation, you produce 

significant quantities of chemicals -- of substances _..;:. that 
. . 

weren't there before you irradiated ·them. So, · in effect, you 
. . . 

add these substances to the food. It is effectively that way 

an additive. 

Now, the problem, you. see, with food irradiation -

the regulatory prob1em with food irradiation -- is simply 

this: You cannot take a bottle that comes off the shelf of a 

chemist, which is the additive, and test that- additive on 

experimental animals in concentrated doses. · That procedure is 

· the basis by which the FDA approves pesticides, food additives 

of various kinds, residues, and so on.- You see, that 

experiment is essential ir determining toxicological safety, 

when you are talking about things like cancer, or mutation, 

where what you are worried about is not that, you know, every 

person who eats, or is exposed to, this substance is. going to 

keel over dead. But, rather, that you are going to ·be 

introducing into the food supply a small, but definitely reai, 

carcinogenic agent which, distributed over millions of people.· 

consuming food for their whole lives, will cause real deaths. 

The only way to determine whether that is going to happen or 

not is to somehow obtain, in concentrated form, the material 

you are putting into the food. 
If you can't.do a test like that, where you have tlle 

material in concentrated form to test, you .really cannot point 
· to any feeding study as being evidence of safety. The FDA 

agrees with this. They have made this very clear from the 

beginning, that they don't believe that traditional 

toxicological feeding studies will really solve the problem. · 

You can look, for example, at the April - 18, 1986 "Federal 

Register" announcement. It presents what has been said many 
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times·. by them before, which is that the problem is that you 

can't concentrate the sl.,lbstances you are concerned about, and 

test them at high dose. Therefore, .. any feeding study is going 

to be very deeply .and very; seriously flawed. That is the 

problem, you see. 

What they have had to do is · come up· with another way 

around this issue because, · on the basis of ·. direct _feeding 

. studies, they could never show _ that irradiated food was safe. 

If you take irradiated food and you chop it :up into little 

pieces and feed it to .mice, that is testin~ the concentration 

times one. And typically when they test additives, they test 
. . . 

the concentration times hundreds · of thousands fold. Talk to 

any toxicologist, and he or she will explain this in this way. 
· ·. Now,· how did they · get arO\lnd that problem? · · The way 

tney got· around. the· p~oblern primarily was to develop an 
.. .. ·' " 

argument based on '.theoretical calculatLms of what could be the 

maximum amount of wh~t they · cail unique radiolytic products· 

present· in the food after irradiation. They came up with a 

number which for 100 kilorads is three parts per million. Now, 

one could · go into a. long . discussion about three parts per 
. . .. 

million being actually rather highi .when you don't know what it 

is that you are talking about. You don't· know what it is thr.ee 

parts per_ million of. You f.3ee,. ~o one. has come up with, and no 

one is ~oing to. be able to come up with a complete list of the 
substances that .·are. prociuced when you irradiate food. •. The. · 

process is much too complex. You are introducing this very 

concentrateci form . of ionizing·_ energy in a very complicated 

molecular environment; and the changes are myriad. Substances 
· wi 11 be produ~ed in the part per mi 11 ion · range; in the part per 

billion range. .. When you don't know what it is that is being 

.Produced, how can.yo1.1 say that the.quantity that is there is 
safe? 

This, I believe; is a very crucial pr.oblem with the 

c1pprova1s the FDA has·. passed. I think _;.... and· the legal people 
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in our group agree with me, or actually they convinced me --

. that this is in. violation, . essentially,· ··of the _Delaney. 
' ' 

Amendment.; that you cannot· approve_ the presence ·of substances 

whose toxicity cannot be tested; indeed, ,whose· identity is nc;:>t 

known. So, that is a very crucial point. 

Now, an enormous amount of work has been done in 

studying substances which are produced by radiati.on treatment 

of foods, but it is a drop in the bucket. What they have found 

is a dro!) in the· bucket compared to the amo'l.,lnt -- potential 

quantity and variety of substances which need to. be tested. It 

is like looking for a needle in a haystack, or actually worse. 

- It is like looking for a piece of hay in a haystack. 

very difficult. 

It is 

Now, the _FDA reviewed -- in spite of the fact that 

· they themselves said that toxicological studies themselves will 

not prove safety -- ·a large number of them, They went through 

this winnowing procedure, which is reasonable, and they came up • 
' ' 

with studies that they thought were val id. rt is rather 

· extraordinary thcit they came up with only five. ~ow, we, as · a 

group 0£ scientists, questioned this.. We went bac:k, · and we 

looked at the original scientific literature ourselves. What 

you have on · the first and second pages -- · sorry, second and 
·· third pages of this handout _ _. is a list of J;?Ublished articles 

which show positive mutagenicity or cytotoxicity in food, or 

organic materials, which have been irradiated, So, in fact, in 

the scientific literature :..._ and· I don't pretend that this is 

all of it either; these are what we found so far-..,. In· the 
scientifi~ literature, there are lots of reports of biological 

effects in irradiated organic media. I don't understand why 

the FDA chose to ignore these. we have a .1 ist, actually a 

bibliography, WE3 got indirectly from the FDA, which lists those 

reports they looked at. 

about half of them are not. 

About half of these are on there; · 
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Now, mention was made a little while ago of specific 

substances,' · Now, again, I must stress that this list is by no 

means complete. It is only the tip of the iceberg. But, on 

.. the .. following page, you have a list of. specific known mutagens 

and carcinogens that have been found in irradiated foods or 

food components. These have been found. We know that this 

must be a list that is only par_:tia1. So, here you have the 

agency approving, on the basis~ I think, of a very dubious 

argument, that they don't have to test_further, while there is, 

in fact, evidence available in the literature that there are 

biological effects of irradiated organic material, and there 

are identif iahle compounds that are known to be 'mutagens and 

carcinogens, which.perhaps explain those effects that have been 

observed. 

There 

problem; which 

I just want to 

are a number of different aspects to this 

by now you must be aware. · There is another or4e 

touch on, because it points out the f al 1 ibil ity 

of the FDA' s procedures. They mentioned, in their April 18 

"Federal Register" announcement a single study that shows that 

if you irradiate grains, the production of af la toxin by the 

Aspergillis flavus fungus that can·grow in there is enhanced -

is increased. They mentioned one study. We found five. I 

don't know what to say more than that, except that these are 

very interesting studies. They show both effects due to 

mutation of the organism itself, and modification of the 

structure of the grain that is being irradiated. In some 

cases, there are extremely large increases in the aflatoxin, 

right at the radiation dose that they intend to use on grain. 

The FDA does not acknowledge the existence, much less the 

validity of these experiments. 

Now, this whole history, then, that has been going on 

of the FDA approvals, is very odd from a scientific point of 

view. They have taken a very-- It is understandable that they 

had to do something, because, like I said, again, just the 

126 



straight testing of the toxicity or the carcinogenicity of 

irradiated foods, using the foods. themselves-- Any scientist 

will tell you, "Well, that is not going to be sensitive 

enough. You need the thousandfold or the hundredfold,· incr-ease 

in sensitivity you get when you can concentrate. They have 

taken this kind of an end run around that issue but, in doing 

so -- even in doing that, they }?.ave ignored existing· studies. 

So, I think this is a very seriou~ problem. 

You have probably heard enough about the Canadians. I 

just want to make sure that this isn't general, along the lines 

that you are not alone, or you would not be alone, in being 

concerned about this scientific, technical basis of the 

approval. There are many, many scientists and public health 

officials around the world who are concerned in this way. A 

lot of their concerns were expressed in letters which have been 

written and published in editorials, and we can provide you 

with any number of these that you want. We can provide you 

with all of them. 

The study that was conducted by the Canadians-...;. They 

hired a professional toxicology firm to evaluate the studies 

that the government had said proved the safety of irradiated 

food, and they disagreed. They simply disagreed. They said, 

"These studies do not prove that." 

So, you know, that is basically-- I don't want to 

take up any more of your time. Please appreciate the 

difference between proving that something is safe, and simply 

saying, "We have followed the procedures which have been 
outlined by the FDA, and we see nothing." You see, it is easy 

to see nothing, but the problem is, is there something really 

there? Our results show you that there are things there; that 

there is evidence in the literature that there are substances 

which have already been shown to be there. So, it isn't even 

like there is a question. 
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ASSEMBLYMAN' COLBURN: .Do you think that you or someone 

else would be capable· of constructing a study which would lead 

to a conclusion that would be less assailable than you would 
feel ·these· are? ·. 

' ' 

DR. PICCIONI: "There is one possible approach to this, 

· which has been · brought up by a number of people, which is to 

. take large quantities of . irradiated food and subject them to 

chemical extraction procedures using, let's say -- you would 

have to use a variety of solvents -- and try to remove from the , 

food. classes, all compounds that you suspect will hopefully, 

all togeth.er, · include. anything you might be worried about. 

Co.ncentrate those down and ·. test those in an experimental 

system, whe~e you have now that magnification factor you need. 

Now, there: are a 1ot of pro:blems with that procedure. 

How do you know you ·~re getting everything? ·How do you know it 

isn't deteriorating?···· How do you know that it isn't getting 

· more mutagenic, or l,ess mutagenic? But, other than that, I 

don't see how you can solve the problem, because with Red Dye 

tt2, br Blue Dye #6, you can get a chemist to give You a bottle 

of it so that you can test it in mice at high levels. But, you 

can;t get anyone to give you radiolytic products, much less one 
•" . , 

at a time,.much lessfor all the variety of foods we are going 

to be irradiating, and have them tested at high concentration . 

.. Without that, you are taking away . the most basic tool of the 
cancer toxicologist. 

ASSEMBLYMAN COLBURN: Thank you. 

DR; PICCIONI: Okay. (applause) 
.. . . . 

ASSEMBLYMAN COLBURN: . What I plan to do is call each 

person who has · not testified to just see if I can't get very 

short information from them, and then, at the end, if there is 

some question . or little rebuttal that anyone would like to 

give, we will try to accommodate them. That is perhaps evoking 

a groan from this or that. person. Let.' s see--
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UNIDENTIFIED SPEAKER FROM AUDIENCE: Why didn't you 

finish the witnesses on the front page? 

ASSEMBLYMAN COLBURN: I beg-your pardon? 

UNIDENTIFIED SPEAKER FROM AUDIENCE: Why did you skip 

Ms. Poch on the front page? 

ASSEMBLYMAN COLBURN: Well; to be very honest with 

you, I was trying to get opinions back and forth, and the 

scientific people -- to be very candid with you. Now, when you 

come up with 1000 signatures, or whatever number you might 

represent-- If you have something, you know, maybe I have been 

unfair. If I have, believe me, I do apologize. But I am 

trying- to-- The purpose of this hearing is not necessarily to 

go in the order that people signed in, but to try to get as 

much information as we can. So, you know, if I flubbed that in 

some way, I sure-- I know the FDA is fallible, and so am I. 

DR. GARY COHEN (speaking from audience): I have a 

Ph.D. in Chemistry, and--

ASSEMBLYMAN COLBURN: Okay. What is your name? 

DR. COHEN: Gary Cohen. 

ASSEMBLYMAN COLBURN: Oh, well now, the reason I 

didn't call the two of you from People for Responsible 

Management of Radioactive Waste was that I had a feeling that 

while you might be on the fringes of this hearing, I wasn't 

sure that we should get into how to dispose of radioactive 

waste. 

about. 

to say? 

DR. COHEN: No., that is not what I am going to speak 

ASSEMBLYMAN COLBURN: That is not what you are going 

DR. COHEN: No. 

ASSEMBLYMAN COLBURN: Wi 11 you say what you want to 

say as briefly as you can? 

DR. COHEN: Yeah, I won't take long. 

ASSEMBLYMAN COLBURN: Okay. 
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DR. COHEN: I have a lot of material to give you. 

·ASSEMBLYMAN COLBURN: I know. We got inches and feet 

of it. This is very thick -- or pretty thick. Are you going 

to condense this? 

DR. COHEN: I don't want to be photographed either. 

Please turn that off. 

ASSEMBLYMAN ·COLBURN: Okay. · Unless a witness agrees 

to the taping, I would ask that you not do it. 

DR. COHEN: I have a Ph.D. in Chemistry from 

Northwestern University, and worked for four years as a 

research chemist. I am no longer a chemist. Last year, I 

submitted a copy of an analysis I did on the FDA's final ruling 

on the irradiation of fruits and vegetables. I am giving you a 

copy of that analysis today. In it, I went through their 

entire ruling and made many, many comments ab.out their 

po ;i tion. I have also subrrti tted a letter which I sent to the 

Secretary of Heal th and Human Services · in Washington concerning 

food irradiation, and that is fairly technical. You may want 

to look at that at your leisure. I have also given you, in the 

back of that package, a couple of pages from a study that the 

FDA referred to in their ruling of April, 1986. 

I am going to make five points about food irradiation: 

First of all, in their ruling, they referred to the 

report, "Recommendations for Evaluating the Safety of 

Irradiated Foods" -- final report July, 1980 -- which is their 

theoretical justification for allowing the irradiation of 

fruits and vegetables. By allowing the irradiationof fruits 

and vegetables, they permitted virtually all types of plant 

foods to be irradiated in the United States. That would 

include grains, beans, vegetables, fruits, seeds, and nuts. 

This "Recommendations for Evaluating the Safety of Irradiated 

Foods," if you look at it, there are a couple of references 

which they used to justify their theoretical calculations. 

Those two studies which are referred to are for the irradiation 
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of beef, not for the irradiation of fruits or the irradiation 

of vegetables. 

Now, what the FDA said· in their final ruling of last 
year · was the following: "Foods of similar composition will 

. . 
contain by:....products that may be viewed in· a _ generic sense." 

Well, chemically speaking, bananas are not hamburgers, so there 

is no way you can comp_are fruits and vegetables to beef. And, 

yet, they went ahead, ~ust ignoring the fact that they had just 

claimed you could analyze food generically. They said also· 

that: "Unique radiolytic products,· at concentrations of less 

than one part per million, can be considered safe." I suggest 

that the FDA should read the studies that- they quote .. 

One of the studies . they quote -- and this is one of 

the beef studies I have here -- is entitled, "Evaluation of the 
. Heal th Aspects of Certain Compounds Found i.n Irradiated Beef. II 

This· study -- by the way :...._ was prepared for the United States 

Army Medical Research and Development Command .. It was-prepared 

by. the. Life Sciences Research Off ice of the Federation .of 

American Societies for Experimental Biology. In that study it 

says: . "A more arbitrary guideline . is· the attempt by some 

bodies to specify an absolute quantity of a . substance as 

'toxicological ly. ·inconsequential' or 'toxicologically 

insignificant. ' Values of one to ten parts .. per million in 

foodstuffs have · been suggested by . various groups. The 

Committee believes this 'guideline' to be potentially dangerous 
for many substances, · such as af la toxins,. plutonium, · botulinum 

· toxin, dioxin, and others, and are serious health hazards at 
even lower levels," 

So, what they do 

.anything that doesn't sound 

they just . ignore it, even. 

supports food irradiation. 

is, they have studies done, and 

like it supports food irradiation, 

though it is from a study which 

Point number three, in the great· majority of food 

irradiation studies, it was the volatile fractions of the foods 
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that were studied. 

food, irradiate it, 

something to analyze. 

In other words, what they do is take the 

and then they have to separate out 

What they do is put it in a flask under 

vacuum . and submit it to high temperature. Those substances 

that are easily evaporated come off, and they condense them and 

then they analyze them; What they did was-- They had this 

group look at the different compounds and, based on 

toxicological studies, they said, "Well, these substances are 

not toxic in the amounts present." 

What you may not be aware of is that the amounts of 

material they are analyzing are very, very small, only about 10 

parts per million. What this means is, if you take a hamburger 

and irradiate it, and then you put it in a flask and distill 

it, you may get one drop of material to analyze. 

Now, the volatile components are those components 

which give.the food most of its aroma, and at the same time 

when you cook it, those are the things that are going to be 

lost more readily. What is left over is the hamburger, and 

that is what you eat. It turns out they have done very, very 

little work studying the nonvolatile components. That is what 

is left in the flask. 

What I suggest is that irradiated foods be labeled, 

"This food is safe to look at; it may be safe to smell; we are 

not sure whether it is safe to eat." ( laughter and applause) 

These are very, very simple points, but it seems that no one 

has noticed them yet. They are very basic. 

ASSEMBLYMAN COLBURN: I just wrote that down. 

DR. COHEN: Okay. Point number four, a word about 

labeling. The FDA assures us that the fresh produce sold in 

bulk will be labeled, if irradiated, in accordance with Chapter 

21, Coded Federal Regulations 101.22(e), which applies to 

labeling of bulk produce that may have applied waxes, oils, or 

food dyes. There is one problem, though. I have lived in New 

Jersey for over 15 years, and I have never been in a food store 
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where this regulation has been obeyed. Furthermore, I have 

read that the FDA has, in the course of_ this ·regulation, done 

nothing to enforce it. In fact, it is very -widely ignored, 

both in the regular supermarkets and in the national -food 

stores. I read that there are some people out in California 

who are trying to begin a lawsuit -- a class action lawsuit -

to force the FDA to enforce this regulation. A regulation that 

is not obeyed or enforced is of absolutely no use to the 

consumer. 

Finally, my fifth- point: Irradiated food does not 

have the same chemical composition as food that has been 

processed by thermal sterilization or freezing. I have given 

you a table from the beef study. If you look at it, you will 

see a column for food irradiated by coba1t-60, one column for 

food irradiated by electronic accelerator, food that has been 

thermally sterilized, food that has ~een cooked, food that_has 

been frozen, and food that has not been treated at all. You 

will see, going down the columns the third and fourth 

columns -- a lot of zeros for the different chemicals. Okay? 

If you take a look about two-'-thirds of the way down on the 

first page, and then look over to your left at the columns for 

the irradiated foods, you will see very large numbers. So, you 

have numbers 500 parts per billion, 700 parts per billion, 

while if you look under the heading for foods that have been 

frozen and thermally sterilized, you will see a lot of zeros. 

There is a really big difference between both types of food. 

In this connection, I also have an article, which I 

did not submit to you, in which it was shown that you can tell 

whether or not. beef has been irradiated through chemical 

analysis. Its title is, "Detection of Irradiation Treatment of 

Foods." The authors are W.W. Nawar and J. J. Balboni. 

ASSEMBLYMAN COLBURN: Excuse me. On this one (holding 

up material), is there somewhere here where it is identified 

where this comes from? 
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DR. COHEN: No, there isn't. 

ASSEMBLYMAN COLBURN: Okay. We 11 , I think you ought 

to get that to us. Also, what are you talking about now? I am 

getting--

DR. COHEN: Okay. It has been said that food that has 

been cooked--

ASSEMBLYMAN COLBURN: Food that has been irradiated-

You cannot identify what has been irradiated. You are taking 

issue with that? 

DR. COHEN: Yes. 

ASSEMBLYMAN COLBURN: Okay, Please, you have to give 

us your reference on that. 

DR. COHEN: This is very interesting, too. I got this 

reference from one of the major references to--

ASSEMBLYMAN COLBURN: Was it published in a journal, 

or was it an internal communication, or what? 

DR. COHEN: It was published in a journal and, 

. interestingly enough, it is referred to in--

ASSEMBLYMAN COLBURN: I need to have you give it to us 

in writing, because we are going to get this all 

discombobulated here unless it is kept in some order. 

DR. COHEN: Okay. 

ASSEMBLYMAN COLBURN: We need to identify the source 

of this chart here. 

DR. COHEN: Okay.· What is interesting about this is, 

there is a book on radiation chemistry by P. s. Elias and A. J. 
Cohen, in which they refer to this study. And I said, "Oh, 

this is very interesting." Of course, I have read that 

proponents say that irradiated food is not particularly 

different than food that has been cooked or thermally 

sterilized. So I went to the library to find the reference, 

and I couldn't find it. I found the journal, but I couldn't 

find the reference. There had been no list cited. So, I spent 

about an hour looking through abstracts, and I finally found 
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the reference. It turns out that this paper is also referred 
to in a review article on · food irradiation, and .the author 
didn't even bother to go read the article, because they have 
the same miscitation. 

ASSEMBLYMAN COLBURN: He just copied it? 
DR. COHEN: Yeah, he just copied it. The abstract is 

very short, a few sentences. I would like to read it. 
ASSEMBLYMAN COLBURN: Well, I'll tell you, I think if 

you will submit it, we will go over it. I don't think you have 
to read it. 

DR. COHEN: Okay, that's fine. 
ASSEMBLYMAN COLBURN: Don't read it, because we've got 

so many other people here who haven't had a chance. If you 
would give us copies of that-- I would like to see that. 

DR. COHEN: Okay. May I make one point· about free 
choice in the marketplace? 

ASSEMBLYMAN COLBURN: No. Free choice in the 
marketplace -- we've heard that. 

DR. COHEN: Well, you have heard it from people who 
are proponents. 

ASSEMBLYMAN COLBURN: Well, I know, but free choice in 
the marketplace-- What else can you say? Don't say it. I'm 
sorry, but, you know, really--

You had someone with you -- Veronica Nolan. Veronica, 
do you have something else to add? I hear you are from my 
district, so I have to get you-- I just learned that from Bill 
Naulty, who left. 
VERONICA NOL AN (speaking from audience): Well, I 
am not exactly from your district. 

ASSEMBLYMAN COLBURN: Oh, aren't you? In that case-
Bill Naul ty is Irish and Nolan is Irish. I guess that is how · 

that worked out. 
MS. NOLAN: Actually, Dr. Colburn, I am from Deptford 

Township. 
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ASSEMBLYMAN COLBURN: Deptford? 

·. MS. NOLAN: Yes, 

ASSEMBLYMAN COLBURN: Riley's district. 

MS . NOLAN: I know, yes . By the way, Assemblyman 

Riley is a cosponsor of A-3150. 

ASSEMBLYMAN COLBURN: I wouldn't have mentioned his 

name. 
MS. NOLAN: There are two things I want to say. First 

of all, for the past year, I have been a regular, ordinary 

citizen. I am affiliated with the group because it is the 

group that got me interested in this. But I really spent most 

of my spare time, and a lot of my not-so-spare time, going 

around and telling people about food irradiation. It is my 

experience that nine out of ten people do not know about it. 

When they first hear it--' They hear it from me for· the first 

time. When they hear about it, they want to know how they can 

stop it. That has been my experience around the State of New 

Jersey. Our group has collected over 50,000 letters and 

signatures. 

ASSEMBLYMAN COLBURN: I think we have gotten quite a 

few ourselves. 

MS. NOLAN: Yo\,l know, it is because of public citizen 

action. The group's name is just its name, but we are 

responsible for the people, you know, who got out there and got 

the thirteenth and fourteenth congressional delegation to 

cosponsor the Federal bill. It is our effort to get people to 

write letters, because people care very deeply about this 

across • the State, and I don't think that has been addressed 

here today -- that the people really do care. 

ASSEMBLYMAN COLBURN: And, you know, in a sense I am a 

politician, as well as a I don't know, physician, or 

whatever I am. We do have to think, naturally, about the 

voters, but I scheduled this thing because I am trying to 

figure out what I think is the right thing to do. I know you 
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have force behind you; that's obvious. But, if there is 
nothing else to say, you know, except that everyone is 
interested and everyone is worried, as we are worried about so 
many things, then I would say, "Keep it short." 

MS. NOLAN: Well, it is going to ·be very short. I 
just want to reiterate and say that I think that should be a 
very big priority, regardless of what the scientists are saying. 

ASSEMBLYMAN COLBURN: I know, it is very important. 
MS. NOLAN: People should not have to have it if they 

do not want it, clearly. The other thing I wanted to know-
ASSEMBLYMAN COLBURN: Well, if they labeled it, people 

would not have to buy it. 
MS. NOLAN: Well, they will have to buy it, because 

they won't know. It is already being imported into the 
country. It is on our shelves, and we don't know it is there 
now. We need more protection. 

The other thing I want to know for myself, and for the 
people who are here, is, when will this Committee vote on this? 

ASSEMBLYMAN COLBURN: Well, a public hearing has to be 
followed by a period of-- It would not come up before the 
Committee unt i 1 after Labor Day. I can assure you of that, 
because we have a recess coming up. The next meeting of the 
Health Committee is the eighteenth, and our agenda is set for 
that. 

MS. NOLAN: The eighteenth of what? 
ASSEMBLYMAN COLBURN: Of June. Then we have July and 

August off, so it wouldn't be until after Labor Day. 
MS. NOLAN: Well, you know, Dr. Colburn, I want to 

speak for the people I worked with on this. Please do not let 
the Assembly and the Senate adjourn before this is heard. 

ASSEMBLYMAN COLBURN: Well, they won't adjourn 
finally; they will adjourn for the summer. 

MS. NOLAN: And then there will be the election, and 
then there wi 11 be al 1 the other stuff that can happen which 
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will get in the way of a vote really being taken on this. 
ASSEMBLYMAN COLBURN: Yes, well, all_ the things that 

happen. We had a lot of bills all during the year that people 
feel are very important. I know this one is.important, too. 

MS. NOLAN: Well, the other thing I want to know, too, 
very respectfully, is, how come all of us came from all over 

· the State and all of us stayed here all day, and we had people 
from Washington and people from all over, and we don't have the 
full Committee to hear the testimony? 

ASSEMBLYMAN COLBURN: Well, that is up to the members 
to answer. I can't answer that. There are two of us here. 

MS. NOLAN: I know. You have really been very patient 
sitting there and everything. 

ASSEMBLYMAN COLBURN: I am just trying to learn. 
MS. NOLAN: · But, it would be really nice if we could 

have spoken to everyone. 
ASSEMBLYMAN COLBURN: 

communicate your feelings about 
MS . NOLAN: Thank you . 
ASSEMBLYMAN COLBURN: 

I can appreciate that. We will 
that to them. 

Just a small bit of defense. 
Mary Messenger is sitting over there representing a couple of 
the members. She is a staff person. Staff people are very 
important here. I did want to say that. 

Ms. Poch, you have been very patient. Good afternoon 
-- or, good evening. We'll all have breakfast pretty soon. 
L E I L A P O C H: My name is Leila Poch. I am here today 
representing the Citizens League of E1izabeth, Inc., a civic 
organization comprised of citizens concerned about the quality 
of life for people living and working in our city. I am the 
President. It is rny understanding that these hearings are 
being · held because of the concern about food irradiation and 
the Assembly bill which will ban the sale of irradiated foods 
in New Jersey. 
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I do not intend to address this issue . from .. .a 

scientific standpoint. · .1 am not qualified to do so. Instead,. 

--.:r · will being to you the perspective of the· people the 

concerned people who will be most affected by any and all 

decisions you, as their elected representatives, might. make on 

their behalf. Don '.t: be misled by our. lack . of scientific . ' 

credentials. Since _first being alerted to what was about to 

take place in our city, · our organization has spent an 

extraordinary amount of time learning. all we could .. about food 

irradiation and the effects the industry could, and would, have 

on our lives. 

over 18 months ago, a concerned citizen approached our 

organization and alerted us to the fact that the Port Authority 

had signed an. agreement with Radiation Technology, Inc. to 

build and lease a food irradiation facility. on a site which . . - . . , 

chey were ·. developing .in Elizabeth. Her concerns were centered 

on the :food irradiation process itself, a.nd we. a.greed to 

research and find out all we could before taking any aption ·on 

the matter. I never would have believed then that·that meeting 

would have lead to my appearance before. this Committee today.· .. 

As the facts.·· about this "newest" of industries 

associated _with the preservation of food · unfolded, · our 

membership became more and more alarmed by what we learned. 
First and foremost, we Checked the site·. and discover.ea, to our · 

alarm, that it was only hundreds of feet .from the runways at 

Newark International Airport, a fact that· no one else seemed to 

have noted. 

Nuclear power plants in the United States are built 
with tremendously reinforced containment structures. Yet, it 

is acknowledged that they would not be invulnerable to aircraft 

impact. It is certain that Radiation Technology Industries did 

not intend to construct a facility which in any way approaches ·· 

the structural strength o_f a reactor containment -- and this 

one _would be built adjacent to a runway! 
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We learned that three million curies of radioactive 

material would be housed at the site, and. we saw the scene 

being set for a possible nuclear disaster f o-r the entire 

metropolitan area. Our fears were confirmed by experts- in the 

field and through a series of public and private information 

gathering meetings. 

We joined ~ther concerned groups to appeal to our 

elected officials to: stop the madness before it was too late. 

All appeals to the Port Authority itself fell on deaf ears. 

Aside from the questionable effects the process may 

have on the food itself and ultimately those who injest it, we 

became more immediately alarmed about the location of the 

facility in our highly populated, heavily trafficked community. 

In a world paralyzed by terrorism, we could not 

understand the logic of locating such a potential danger in the 

area. What kind of security arrangements are made for all 

these plant3? We were unable to determine any, and that left 

us with more anxiety. 

We must not for get the lessons of Chernobyl. We have 

yet to determine the long-term damages to health and food 

chains; they can only be estimated at this point. Through 

research and articles which appeared in the newspapers, we 

learned of the accidents, spills, infractions, violations, and 

unreported leaks that have already occurred at active food 

irradiation facilities in New Jersey. The safeguards don't 

seem to be working. How much more damage must our environment 

suffer? 

And, what about the risks in transporting the 

radioactive material along our highways and city streets? The 

February 3, 1987 accident of a tractor-trailer truck carrying 

radioactive material on Route 17 in Ho-Ho-Kus proved that this 

is a realistic concern. The radioactive material for plants in 

New Jersey will travel to us from the State of Washington, 

across the country, placing every community along the route in 

jeopardy. Are we willing to accept that risk? 
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Through perserverence and untiring efforts, we were 
able to convey our fears to our elected representatives, who 
joined our fight. The Elizabeth City Council not only passed a 
resolution against locating the plant in Elizabeth, they also 
passed a resolution in support of adoption of Senate Bills 2571 

and 1801, and Assembly Bill 3150. In addition, they visited 
the Nuclear Regulat~ry Commission to convey their opposition to 
the plant. The Union County Board of Chosen Freeholders 
supported the citizens' concerns and declared the county a 
nuclear-free zone. While the declaration was overturned in the 
courts, their action speaks for itself. 

Most recently, we brought our concerns to the Federal 
Aviation Administration because we felt they would have to give 
approval since the site is near the airspace of Newark 
International Airport. 

While it seem_; that all of our efforts have been 
rewarded with the headlines in The Daily Journal of June 10, 

1987, stating, "Irradiation Plant is Scratched," the battle is 
not over. The actions of both houses of the Legislature in. 
Trenton will help in a far greater sense. They will affect 
what happens in our State from now on. We urge passage of the 
bill that will halt the sale of irradiated foods in New Jersey. 

You must ask yourselves, are all the risks .which have 
been enumerated here today worth the benefit of preserving 
foods for extra days or weeks? I do not believe we can afford 
not to spend the time to find out. 

I am adding, if you don't mind, that I am interested 
in learning how Dr. Remmers has been eating irradiated food for 
some 35 years, since nothing but spices have been available in 
this country. Where could he possibly be getting it? 

DR. REMMERS: I would be very happy to answer that. 
MS . POCH: And, a 1 so, Dr . Remmers asked, "Why the 

sudden interest in food irradiation in the past 18 or 24 
months? I believe the answer is very simple, Dr. Remmers. We 
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have just begun to be informed about it, and the more 
information we gather, the more we oppose it. I would also 
remind Dr. Remmers that the "we" I am speaking about are the 
people, not paid lobbyists who are working here in the city for 
the industry to influence the decision of our legislators. We 
are just the plain people. 

I would like to thank you for allowing me the 
opportunity to sit here all day, and to speak: before your body. 

ASSEMBLYMAN COLBURN: We thought it would be late, 
but, you know, you never know. Thanks a lot. Dr. Remmers, 
maybe there will be time later on for some of the rest of you 
to speak. I would rather get to some new material. I know you 
would be glad to answer that. 

Let' s see -- Ken Terry, are you st i 11 with us here? 
(affirmative response) 
KEN TERRY: My name is Ken Terry. I am a resident of 
Scotch Plains. I am a writer and an editor by profess ion. I 
am not a scientist. The group which I represent--

ASSEMBLYMAN COLBURN: You are not a member of the 
press, are you? 

MR. TERRY: You could say I am, but I do not cover 
this subject area, so don't worry about it. 

ASSEMBLYMAN COLBURN: Okay. 
MR. TERRY: I write about the music business. 
ASSEMBLYMAN COLBURN: Oh, good, all right. 
MR. TERRY: The group which I represent -- Citizens 

United Against the Irradiation Plant -- is a coalition of Union 
County civic groups, including Union County SANE, the Elizabeth 
Citizens League -- for which Leila Poch just so eloquently 
spoke -- and members of the Linden League of Women Voters. We 
banded together last year to try to prevent the construction in 
Elizabeth of this plant that Leila has spoken of. Of course, 
we are very glad that the company has terminated its plans to 
build the plant. But, I also strongly feel that if this bill 
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is not passed, the climate may improve for irradiation 
companies. They may suddenly find that they can get the money 
to build these plants, and we may be unable to stop them in the 
future. It was quite a task to even slow them down in this 
particular case. Not only was the Union County nuclear-free 
zone overturned in Federal court, but the Port Authority, which 
owns the land on which the plant_ was to be built, declined to 
take an affirmative stand again:st allowing such use of its 
site. So, we were up against some big odds. I would hate to 
see us have to face them again. 

Now, opponents of this bill have 
Federal government preempts the whole area. 

argued that the 
If -they decide 

that food irradiation is safe, and they decide these plants are 
safe with the radioactive material in them, we have nothing to 
worry about. Well, I think that is just a lot of nonsense. I 
think the State certainly has a right and a dut.y to protect the 
health and welfare of its citizens. Considering the history of 
Federal regulation and research in this area, I don't believe 
we can rely on Washington to protect us from the consequences 
of the bureaucrats' folly. 

Now, you have heard about a good number of these 
consequences during today's hearing, so I will skip quickly 
over the situation with the food itself. We don't know that it 
is safe exposing the whole population to this process. Even if 
only a small percentage -- say 1% -- of the American people 
were to get cancer as a result, we would be talking about two 
and a half million people. It is just absolutely ludicrous 
that in our current state of scientific knowledge we should be 
allowing this process to go forward. 

From an environmental standpoint, the spread of 
irradiation plants and the transportation activities associated 
with them, could be absolutely disastrous. To begin with, it 
would mean a multiplication of the · sites at which nuclear 
materials are now stored. Instead of having, say, five nuclear 
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power plants in the State, we may have those plants plus 

another - 20 irradiation plants. . Each of them, -if .they ar-e 

anything at all like the RTI plants in- Rockaway -or in Salem, 

would hold two million to three million curies of radioactive 

material. That is approximately 1000 times as much as you 

would find in the largest radiation therapy unit in a 

hospital. That gives you some idea of the magnitude of what we 

are speaking of. It is so lethal that exposure to the source 

for one minute will kill you, and almost did kill a worker at 

RTI 's Rockaway plant a few years ago. Another worker in Norway 

died when he walked into the irradiation chamber of his 

irradiation plant. That is something I think,- should be 

carefully considered, the consequence of the possible 

adverse health aspects to workers. 

We also have to think about the safety of millions of 

people who will be living around these plants. New Jerse1 is a 

very heavily populated State, and naturally companies wa:i.1t to 

build the plants where most of the people live, because this 

would make transportation of the food back and forth and the 

shipping so much simpler. If you have large amounts of 

_ radioactive material even in heavily shielded areas, you are 

posing a danger to the surrounding community. I think the 

history of the plant in Morris County in which radioactive 

water has actually leaked out into the municipal water supplies 
is ample testimony to this problem. The fact that the NRC did 

not discover the situation at International Nutronics until 10 

months after it happened, and then only during a routine check, 

says something about the ability of the NRC to police this area. 

I won't go over what Leila sa:i.d again about, you know, 

the possibility of an airplane hitting the proposed facility 

near Elizabeth. I would just like to point out, as far as 

highway transportation is concerned, that 12% of the cobalt in 

a facility that uses cobalt must be replenished every year to 

maintain the strength of the field. This means a lot of 
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transportation of additional materia.l to the site. The casks 

used to transport this material on our·· highways are only 
one-quarter as massive as those which are r,equired £or the 

··radioactive waste from nuclear power plants. Even £or those 

larger casks, they are only designed to withstand 30 mile per 

hour collision, and a fire of 1500 degrees F. for half an 

hour. But the average temperature of a highway £ire is 1850 

degrees, so some chemical fires reach 3·000 degrees. "''.A couple 

of hours duration is not unusual for a fire following a .highway 

accident. 

Now, cobal t-60, because it is metallic, cannot be 

scattered that far and it cannot be dissolv,ed in water. · It 

makes water radioactive through contact. The big problem we 

are facing if there is a major increase in the number of 

irradiation plants is that cobalt is in very short supply,· and 

it is very expensive. Therefore, we will .facing an infusion of 

cesium which, in its chloride form, is water soluble, and much 

easier to get into the environment. Cesium is available in 

large quantities at military reactor sites, and .also at nuclear 

power plants. As I mentioned in the article that .is prov:ided 

with the copy of my written statement, the Department of Energy 

is well under way with plans to trans£-er the cesium to the 

commercial sector, using food irradiation as a rationale .. 

Now, this should be very attractive to irradiation 

operators, becaude DOE is currently using c-esium at the rate of 

eight tenths of a cent per curie per year. By compar,ison, 

cobalt--60, with a shorter half life, sel.ls f.or about $1.00 per 

curie on the open market. Maintaining cesium supplies at 

constant radiation strength for 15 years will cost 14 cents per 

curie, whiJe keeping cobalt emissions at a steady level for 15 

years will cost $2.80 per curie. Nevertheless, while the plant 

operators would save money on cesium, the pllblic would lose. 

Not only would there be a heightened risk of environmental 

pollution, but, as in the case of cobalt, .local communities 
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would have to be prepared to shoulder the enormous financial 
burden of ~leaning up irradiation facilities after they are no 
longer in use. If a company goes out of business -and -c-annot-
pay to remove the nuclear wastes, a community might be stuck 
with them. While the DOE would technically still be the owner 
of the leased cesium, the history of governmental· cleanups of 
radioactive sites does not inspire confidence in their ability 
to deal with this problem. In the event of an accident at an 
irradiation plant, the $560 million of compensation allowed 
under the Price-Anderson Act could fall far short of the 
economic damages to area businesses and homeowners, plus the 
medical bills of the affected residents. 

Considering all of the negative aspects of food 
irradiation, one wonders why the government is bothering with 
it. As was said earlier, despite the banning of certain 
fumigants and pesticides, irradiation is not required to assure 
us of an adequate and healthful food supply. There are other 
methods to kill insects in foodstuffs. Bacteria can be kept to 
a minimum by proper storage, refrigeration, and canning 
techniques. 

We know the food industry, despite its timidity about 
coming out and talking about it in public, would like to see 
the process approved. They would make a lot more money if they 
had longer shelf life for their food. The government's 
rationale is not quite so obvious. I don't think the 
Administration's stated desire to protect public health really 
comes into play here. Rather, I think the evidence in the 
public record more amply supports the conclusion that they are 
trying to dispose of their military reactor wastes, which are 
very costly to store, and which are currently leaking out of 
their containers. Ultimately, they would like to reprocess 
commercial nuclear wastes to procure more plutonium for nuclear 
weapons. This would provide a convenient rationale. 
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Bas ica11y, we are then left with a shocking breach o~ 

duty and morality on the part of the United States government,·. 

into which the states, if they are to carry out the mandate of 

protecting their citizens, must step. I believe the State of 

New Jersey should· . be one of the first states to ·. pass 

legislation banning irradiated food, because its citizens have 

shown many: times that the environment is one of. their foremost 

issues. 

Governor Kean recognized this in his last Inaugural 

Address, when he said, "We know that the continued degradation 

of our environment will lead inevitably to the ruination of our 

. State, our country, and possibly even our planet. Armed with 

this knowledge, we have a responsibility to act. If we do not 

act, then our children will be right to ask: What kind of 

people were.these?" 

I should add that in my . experience in fighting the 

irradiation plant in. Elizabeth, and working with a lot of· 

concerned citizens around the county, not only did we find that 

people did not want· their f Ood irradiated when they found out 
. . 

about it, but we could not find one single public o.ff icial --

not one single· member of the Board of Freeholders, not· one · 

single member of the Elizabeth City Counci 1, or the Newark City . . . 

Counci 1, or any of our Assemblymen or State Senators from our 

area, who was willing to come out in public and say, "Wait, 

wait, we think that irradiating your food is . a. good idea.II 

Nobody .. "Would come out and say that.· Why wouldn't they do 

that? T.hey wouldn't come out and say it because they knew the 
people were against it. This is a policy · which is being 
transmitted from the top. They are trying to force this on the. 

people. It has nothing to do with what the people want. I 

think if we are concerned with what the people want, this bill. 

should be passed, and it should be sent up to the Governor for 
his signature. ·· 

Thank you. (applause) 
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ASSEMBI.YMAN. COLB~:.· I called her name before, and I -

didn't ·hear her r·espond. Is Sister Pat.Da,ly in __ the auciience? 

(negative response from audience) - Okay. - Roberta Kopstein? -

R O B E R T A K o P s T E I N: . I have a very short statement 

- ... very short. 

A~SEMBLYMAN COLBURN: Oh, thank you._. We are now on 

the reverse side of the_ witness list, although 1· ·sure did go 

but of order plenty~ 

MS. KOPSTEIN: Chairman. Colburn, and members of the 

Committee: I am Roberta Kopstein, Co-chairperson of the 

Environmental Task -· Force -of the•-- National Council of Jewish 
·. . . 

Women, Essex County Section.: I wc:>uld like to read the letter 

which we sent to all of our State Senators and Assemblymen: 

"Dear Representative: On behalf of the Environmental 

Task - Force · of the NCJW~ Essex ·. County Section, . which is 

comprised of 4300 members, we would like to inform you of our · 
. . . . . 

opposition to the :FDA' s . propo$als · regarding food irradiation. 

Our concerns involve not. only questions of health~ but·- safety 

factors regarding the: transport8tion· of highly radioactive 

-- material, security m,easures within the f aci li ties, and disposal 

of toxic waste ·generated. 

''We have been conducting an in-depth study of this. 

process for the past 15 months, and have concluded that the 

data used to justify the large-scale use of food irradiation is 
insufficient. and inconclusive. We - sincerely hope that you 

•-· share __ our · concerns for the health and safety of New Jersey 
citizens, · and that you · will support legislation. banning this 

highly controversial· process until all aspects of the issue 

have · · been properly addressed, and its safety clearly 
established. 

"We welcome-your .response." 

Thank you very much. 

ASSEMBLYMAN COLBURN: Thanks a lot. I was going to 

give Mr. Nestor a chance to speak, because·· he . deferred to 
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somebody. Is Mr. Nestor still here? (affirmative response) 
Okay, you will have a chance in a little while. I thought you 
were saying you didn't want to speak, but maybe.you do. 

Rebecca Kirschbaum, Environmental Consortium? You 
will be interested to know that you are number 20 to testify. 
R E B E C C A K I R s C H B A u M: A iucky number. Good -
afternoon. I am Rebecca Kirschbaum, a member Of the Steering 
Committee of the New Jersey Women's Environmental Consortium. _ 
I would like to read Report No. One, which is a summary of the 
preliminary findings of our Food Irradiation Forum. 

The New Jersey Women's Environmental Consortium was 
formed in January, 1986, and is comprised of leaders 
representing the American Association of University Women, the 
Junior League, and the National Council of Jewish Women. These 
individual organizations have a solid history of successfully 
educating their collective membership of 20,000 New Jersey 
women, as well as their communities, on a wide range of social 
issues. 

The Consortium is committed to 
natural resources and the judicious use 
which are essential for the survival 

the protect ion of our 
of technology, both of 
of humanity. Citizen 

participation in forming environmental policy can be increased 
through education, and can be a strong factor in decisions 
affecting all of New Jersey; 

On November 18, 1986, a Food Irradiation Forum was 
held at Fairleigh Dickinson University to explore three sets of 
issues: 1) . heal th questions - loss of nutrition and possible 
carcinogenic effects; · 2) environmental safety in production; 
and 3) education and the right to know. Every attempt was 
made to attract to the Forum a diverse group of representatives 
of the society. Over 500 citizen leaders were identified and 
invited. One hundred and one attended, and 68 filled out 
participant response questionnaires. 
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It was not the purpose of the Consortium to take an 

op1n1on · poll of the participants, but to utilize -·their 

responses, together with video tapes and printed material, in 

order to develop a pol icy statement· on . food .. irradiation. It 

was clear from a preliminary review of the structured questions 

and the participants' responses that the public felt the -

following: 

1) Strongly supports the right of citizens to know 

when food has been irradiated, both. primary flour and produce 

and secondary restaurant and bakery sources; 

2) The public does not feel that watchdog agencies 

are disseminating sufficient information to the public 

regarding food irradiation protesses and related issues; 

3) It is very concerned that studies relating to food 

irradiation are most inadequate; and, 

4) It is cc.,ncerned about protection of public health 

during the transportation of source materials, both before and 

after the utilization in the food irradiation process. 

We hope you will take our concerns into consideration 

when cre~ting New Jersey policy regarding food irradiation. 

Thank you for giving us this opportunity to speak. 

ASSEMBLYMAN COLBURN: Thanks a lot. How about 

Harriette Waxman? Is she still here? 

H A R R I E T T E W A X (speaking from audience): I am still 

here. 

Waxman 

My name is Harriette Wax. 
ASSEMBLYMAN COLBURN: I beg your pardon. It 

on our list. We thought you were a relative 
says 

of 
Congressman Waxman. 

MS. WAX: No, No. Then I am surprised you kept me 

waiting so long. 

ASSEMBLYMAN COLBURN: Oh, I'm sorry. Wel 1, that was 

on purpose. He is a Democrat. Where are you from, may I ask? 

MS. WAX: I am not one of your--

ASSEMBLYMAN COLBURN: No one is my constituent. 
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MS. WAX: I am from Livingston, New Jersey. My name 

is Harriette Wax. I was trained as a chemist. I worked for 

- the. Chemical Subsidiary of Standard Oil in California, in the 

Product · Development Department. I know how food should be 

tested before -- not food, but how products are tested in 

general. I- am appalled by what the FDA did· in this particular 

case. 

I: have many concerns, which. you have heard many times 

today, about the transportation, particularly about hazardous 

waste. New Jersey has so much of it, we do not need to create 

more. I hope we don't. I really do hope we don't create any 

more. Transportation of cesium-137 or cobalt-- In the case of 

the cabal t-60, Canada-- It only comes from Canada, and they 

deliver the material here. When it is used up, they will take 

it back. So, it is transported twice. If they take it back, 

at least it will not create l hazardous waste site here. 

However, it is transported twice across our highways. 

Cesium-137 as someone else mentioned ...,..- comes from Hanford, 

Washington. It is stored in Hanford, Washington, and it has to 

come al 1 the way across our highways. There have been many, 

many, many accidents recently which have come to light during 

the transportation. So, I hope we do not have it. 

I am not going to belabor all of the points about all 

of my concerns about that, but I do want to just bring up a 

couple of the previous witnesses' statements. One of them 

mentioned the fact that there is a vitamin change, but it is no 

more than would be produced by heat. Fine, but the food, in 

addition to being irradiated, will probably be cooked, so it is 

losing vitamins twice. 

Some of the other things have a1ready been covered by 

the last gentleman. Then there is the cumulative effect of 

irradiated foods. If people eat TV dinners, or they travel a 

lot and eat dinners on airplanes, it will be the chicken or the 

meat that will be irradiated. It will be the potatoes that 
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have been irradiated. It will be the piece of bread that has 

irradiated flour. It will be a lot of foods all in the -same -TV 

tray that have been irradiated. We don't know what th-is is 

causing, and I say we should stop _and know a little bit -about 

it. We should stop and find out a little bit more about it 

before we go into full-scale production and irradiate food. We 

just don't ~now enough about it at this time. 

L~t' s not make the American public-- I lost my notes, 

so let me just say it. Let's not make the American public 

guinea pigs. Let it be tested in the laboratories, rather than 

on the public, so there is not another DES scandal, another 

Thalidomide, or another asbestos, where you don't find out 

about it until 20 years down the line. 

ASSEMBLYMAN COLBURN: Thank you. 

MS. WAX: Also, I have a copy of an article from Jack 

Anderson -- from the newspaper a year ago -- that I think you 

might be interested in reading. 

ASSEMBLYMAN COLBURN: Yeah, I would like that. Do you 

want it back? We can make copies. 

MS. WAX: No. 

ASSEMBLYMAN COLBURN: Thank you. 

MS. WAX: You're welcome. 

ASSEMBLYMAN COLBURN: James Solakian? 

response) You're still here? You're number 22. 

(affirmative 

JAMES R. SOL AK I AN: Thank you. My name is Jim 

Solakian. I have submitted written testimony -- which I am not 

going to read -- on behalf of Lois Scheiner, Director of Food 

Research for Radiation Technology, Inc. 

In the interest of time, I would just like to read the 

last sentence in the written testimony, and then make a few 

brief comments. The final sentence reads: "Industry and 

consumers in New Jersey should have a right to the facts on 

food irradiation, and a right to make an educated choice." I 

think the word "educated" is very important and very critical 
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not just to this hearing, but to the . whole subject of food 

irradiation. 

I have been involved in.business for roughly 25 years, 

._ .. working for a number of Fortune 100 businesses, both in health 

care and electronics. I worked extensively with many emerging 

growth companies, especially in the medical techno~ogy area.. 

During that time period, many new concepts emerged, _terms like 

-- and I am sure you are familiar with them now -;-. ..;; DNA and 

cloning. They all came out of the umbrella of genetic 

engineering. I can distinctly recall when those new concepts· 

came up, almost everyone outside of the indµstry -- outside of 

medicine and outside of academia -- were very, very skeptical. 
. . 

·. This is not an unusual reaction. ·Most people reject out of 

hand, without careful analysis, things they do not understand. 

A comment came up ectrlier: "Nine people out of ten 

don't really understand food irradiation." The natural. 

reaction is to stop it becau.se you do not understand it. 

Thankfully,· genetic technology was allowed to proceed under 

very·· close .. scrutiny. Today, I ain sure that most would agree 
. . . 

that real progreSs has been made, arid most now· are· convinced 

that there is a greater hope of even greater progress in the 

future .. 
Now, in the area of food irradiation technology, there· 

are many· parallels. 

quality of life. 

It is seeking, 

The plants are 

in fact, to improve the 

controlled by Federal 

regulatory agencies, similar to the control of pharmaceutical 

plants. The question remains. Many studies have been done. 
They are mixed studies, and obviously they are confusing. You 

can hear. that from some of the testimony ·today. Why then is 

· there still--'- In the area of food irradiation, why is there· 

still a largely noncommercial technology outside of medical 

supplies and outside of certain food additives? 

I think the answer really is that the industry doesn't 

have the breadth of management that the pharmaceutical 
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companies have, and the large health care companies have. They 

do . not have the capital to conduct the broad-based public 

relations programs that are really necessary to make this 

technology widely understood, so that the consumer can make an 

educated choice. This has been a limiting factor, and is one 

of the reasons we are here today, 

Therefore, we look to our legislators to ~elp us to 

·study both sides carefully. The issues, obviously, ~re complex 

and very confusing. They will continue to be debated long 

after A-3150 is either approved or defeated here later on in 

the session. But, I believe that this technology has passed 

through very, very many prestigious groups. It has something 

to offer, both to New Jersey consumers and the national 

marketplace, and I urge you to give it careful consideration in 

the ensuing discussions. 

Thank you very much. 

ASSEMBLYMAN COLBURN: Thank you. Mr. Gene Nestor? 

Good evening. 

E U G E N E N E S T O R: My name is Eugene Nestor . I am 

Vice President for Regulatory Affairs for Precision Materials 

Corporation, which is the small irradiation facility in Mine 

Hill, Morris County, New Jersey. I am a member of the Health 

Physics Society and am registered with the National Registry of 

Radiation Protection Technologists. My field of expertise is 
not the wholesomeness of irradiated foods. My expertise is in 

the field of radiation protection, and I have been associated 

in that field for 15 years. 

A couple of comments-- I did have a prepared 

statement, but I don't feel it is necessary at this time. What 

I would like to state is that the companies in the field are 

coming out of what I consider the infancy stage. They are now 

becoming a viable and economic force and, therefore, they can 

afford to hire people such as myself on a full-time staff 

basis. My sole duties at Precision Materials Corporation are 

radiation protection and regulatory compliance. 
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We have had problems in this industry in the· past, but· 

I feel there has been a commitment being made right now by this 

industry to correct these problems and to move forward into a 
. . 

better position as far as the general public is concerned. 

As to your question about: how much· was released, from 

Chernobyl, it was approximately 17 million curies · ·of 

cesium-137. As far as a facility having 10 million curies of 

cesium-137, I should like to po.int out that these are 

encapsulated in distinct uni ts of. apptoximately 10,000 curies 

each, so they are the equivalent of a radiotherapy :unit with·. 

8000 to 12, boo curies. These are not one big source of one 

Jhillion curies. 
As far as the transportation issue is concerned, · 12% 

per annum replenishment of cabal t-60 is the· equivalent of one 

shipment a year to each facility. _ 

That is all I have to say. Thank you. 

ASSEMBLYMAN COLBURN: Thank you. Do you want to · ask 

anything? (directed to Assemblyman Frelinghuysen) (negative· 

response) I think if I need to ask . any questions--' I · had 

something in mind but I can't • think of it now, so I wi 11 let . 

. you go . · Thank you. 

MR. NESTOR:· Okay. Thank you. 

ASSEMBLYMAN COLBURN: We have one more person_ who 

wishes to speak, Barbara Burnham. Good evening. 

B A R B A R A A. B u R N H A M:_ My name. is Barbara 

Burnham. I am President of the National Health · Fede:ration 

Chapter New Jersey. Most of everything l wanted · to say has 
been said. I would just like to say, "Enough already.;, When 

we look ahead and see our children -- the projection-- I have . . ' . . 

eight grandchildren, _ and half of them can · expect to. have 

cancer. Four of my grandchildren are going to have cancer by 

the year 2000. 
I am speaking for myself at this moment, but I know 

the majority of our members feel the same way. If we can do 
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anything to protect ourselves from this menace, even if there 

is just one radiolytic product less in my life in my 

grandchildren' s lives-- That is important to me. As Thoreau 

said, "When you see a man coming at you for the express purpose 

of doing you good, run for your life,11 because that is all I 

have heard, how good this is going to be for us. We don't want 

it, because we are running and fighting for 

Thank you. (applause) 

our lives. 

ASSEMBLYMAN COLBURN: Thank you, Did you want to say 

in the audience) something? (addressed to a 

(affirmative response) 

J ,0 H N M A. S E F I E L D: 

used to be head of development 

currently Chairman of Isomedix, 

facilities across North America. 

I just want to get a 

gentleman 

My name is John Masefield. I 

for the Atomic Energy of Canada, 

Inc. , which has 11 irradiation 

little bit of perspective for 

everyone's benefit. There are currently about 140 irradiators 

in the world, predominantly sterilizing medical products. 

Because this technique of sterilization has long since proven 

to be the most reliable way of sterilizing single-use· medical 

products -- that is, those medical products that have to be 

sterilized by a cold method because they are heat sensitive -

the United States embraced this technology to the extent where 

we now sterilize approximately 50% of all of the single-use 
medical disposables made in this country with gamma radiation. 

By far the most prevalent isotope is cobalt-GO. The cesium 

issue -- you will be happy to learn~- will ostensibly become a 

non-issue. Very little cesium is out there in the field being 

used industrially, despite the DOE's program, and there is good 

reason. There was only a finite amount of cesium produced in 

the days when we thought we would have a nuclear power reactor 

in every town and we would run out of uranium. So, we 

separated fission products -- waste fission products -- from 

the spent fuel rods, and as a result of that we had a supply of 
cesium. 
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A ·iong time ago, this country closed down. fuel 

reprocessing plants, and hence there· is no available cesium.· 

There are not going to be tens of millions of curies· of 

cesium. There is only one country in __ .the world ... r.ight:..:now -t-hat 

is reprocessing spent fuel tods, and that is France. 

Furthermore, it is much less expensive to make the metallic 

isotope·· cobalt--60 than it is to contemplate the enormous 

expense of reprocessing a spent fuel element in order to get 

cesium. 
Therefore, as a result of that, of the so,million 

curies of isotopes being used in this country today· to safely· 

,-sterilize medical devices -- medical products -- there are only 

about three million curies of cesium involved in that whole 
. . . 

thing, and that was part of the DOE program. 

The future for this technology, therefore., is with the 

· isotope cobalt-60. As Ms. Wax correctly pointed out, · 99%_ of 

that •· cabal t-60 comes· from the Atomic Energy of Canada, simply 
bec.ause they have heavy water reactors in which there are 

thermal neutrons, and it is much less costly to produce 

cobalt-GO in a reactor with thermal neutrons than with the type 

of nuclear reactor -- power reactor -- that we have built in 

this country. 

So, Canada has a world-wide monopoly on the production 

of the isotope cobalt-60. They will take back isotope that-,-

By virtue of the fact that it has been there for maybe.two half 

·. lives in a facility, maybe 10 years, and you feel it· is taking 

Up too much space, · they will happily take. it back at the time 
they bring a shipment. They will just send .a cask·~nd take it 

back. 
We have no waste disposal-problem in this state or any 

other state in the union as it pertains to the isotope 

cobalt-GO, which is the isotope· that. is being used so much of 

the time. So, please keep that in focus. 
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As for the safe shipment, we have 1000 ""-- and I may be 

off in the hundreds; it is either 1400 or · 1700 -- cobalt-60 

teletherapy units in hospitals. around our country. I - think we 

would like to continue to use them. We ship· c9balt··-to· -those 

units through your city and town streets all the time. I 

haven't heard about it in the last 25 years. The casks that 

have been designed to transship this.cobalt have been certified 

by your own Board of Transport. They meet the very vigorous 

· standards of a 30G force and of sitting in a fire for an hour 

and a half, and there has never been in the history of 

transshipment of cabal t-60 a release of radioactive materials 

from a shipping cask -- a registered shipping cask -- anywhere 

in the world. That is a worthwhile· perspective, considering 

this has been going on for well over a quarter of a century. 

I wanted to add those . comments as factors that would 

perhaps .t?Ut some of the safety discussion into perspective. 

ASSEMBLYMAN COLBURN: So, cobalt-60 is going to be the 

surviving agent, as opposed to the cesium, in the process? 

MR. MASEFIELD: Cabal t-60 has been the predominant 

isotope from the beginning, and wi 11 remain .. 

ASSEMBLYMAN COLBURN: Cesium is not going to replace 

it, because there is not enough cesium since they are not 
making it any more. 

MR. MASEFIELD: They are not making cesium and, also, 
it is really not cost-effective. The only way you can use 

cesium is if the government chooses to subsidize its use. 

UNIDENTIFIED SPEAKER FROM AUDIENCE: That is what they 
are doing.· 

ASSEMBLYMAN COLBURN: Wait a minute. Please, f elks, 
come on. 

MR. MASEFIELD: The government will subsidize its use 

through the Department of Energy to encourage the initiation of 

a program. In other words, to facilitate the development of 

what they deem to be a very useful process. The government, in 
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effect, was subsidizing the use of this isotope. The 

government is -not going to subsidize the commercial use -of the 

isotope, no. 

' - ASSEMBLYMAN COLBURN: 

reprocessing and concentrating? 

Cobalt-60 is sent ~back for 

MR. MASEFIELD: No, no. 

ASSEMBLYMAN COLBURN: No? 

MR. MASEFIELD: You take cobal t-59, which we dig out 

of the ground-- It is primarily used in the alloying of 

steel. It is a normal element. You bombard it with neutrons, 

and instead of cobalt-59, which is the natural form, it becomes 

cobalt-GO. 

ASSEMBLYMAN COLBURN: Yeah. 

MR. MASEFIELD: It then decays to the next stable 

element in the periodic chart, which is nickel-GO. 

ASSEMBLYMAN COLBURN: Okay. 

MR. MASEFIELD: So gradually what you have-- You have 

converted-. a very small percentage of the cobalt-59 atoms in a 

metal rod into cobalt-GO. They then sit and change into 

nickel-60, and the by-product of that activity is th~ emission 

of electromagnetic energy just like light, only one million 

times the--

ASSEMBLYMAN COLBURN: Say you are using it in a 

hospital, when your source becomes weak, or not usable, what 

happens? Does it go back for reprocessing? 

MR. MASEFIELD: No, no, it just goes back. 

ASSEMBLYMAN COLBURN: Oh, it is sent back. What do 

they do with it? 

MR. MASEFIELD: Well, if you took all of the decayed 

cobalt-GO that is being produced in the world today, it would 

fit in a room much smaller than this. 

ASSEMBLYMAN COLBURN: I see. 

MR. MASEFIELD: We are talking about such minute 

physical quantities relative to normal hazardous waste 

concerns, where we talk--
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ASSEMBLYMAN COLBURN: And it goes back to Canada, is 

that what you're saying? 

MR. MASEFIELD: Yes, precisely. 

ASSEMBLYMAN.COLBURN: Okay. 

MR. MASEFIELD: It is ·currently stored at Chalk 

(phonetic spelling) River, one of their sites. 

ASSEMBLYMAN COLBURN: Thanks a lot. You wanted 

·another word, sir? (speaking to someone in the audience) 

DR. GIDDINGS: Can you take any more. 

ASSEMBLYMAN COLBURN: Yeah, we 11 , I can. I don ' t 

know--

DR. GIDDINGS: Thank you very much for the 

opportunity. There is one key point that I did not emphasize 

in my haste earlier trying to get through. There appears to be 

a perception that . this technology is being rushed into place, 

and that we are going off hel t~r-skelter in a big hurry, when 

prudence should be invoked. The fact of the matter is, this 

technology -- food irradiation ~- was poised to go industrial 

in the rnid-1960s. .I lived through that era myself as a 

graduate student at Michigan State researching it. 

Not to go into detail, but what is considered in 

hindsight to be a very flawed judgment on the part of the Food 

and Drug Administration in those days -- there are a lot of 

reasons why that I won't go into-- A moratorium was set off by 
the U .s. Food and Drug Administration that rapidly spread 

world-wide in the 1968 to 1970 period. This was to allow an 

entire new round of safety wholesomeness studies over and above 

the countless studies that were done up to that point. I 

rnentj,oned · that incomplete bibliography that is one of the 

appendices. There were over 300 studies by 1966, and they were 

largely in the U.S. The point I am corning to, obviously, is 

that we have already gone through a protracted moratorium on 

industrial food irradiation. The regulatory process and the 

industrial progress in food irradiation were touched off in 
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1967-1968 by the FDA. What have an enormous number of 

additional safety wholesomeness studies done at the national 

and international levels through the decade of the '70s and 

beyond, starting in the late '60s-- What have they added to 

what we already knew in the 1960s, that irradiated foods are 

safe and wholesome? We went through an eritire new cycle of 

this, at huge expense in manpower and financing and lost 

opportunities to experience the public health and other 

benefits of food irradiation. We went through an entire, over 

a decade long moratorium, and people who are calling for a 

moratorium now do not appreciate this history because they 

<Hdn' t 1 i ve through it . 

So, enough said on that point. I would 1 ike, if I 

may, to pick up Dr. Piccioni on-- He didn't get all the way 

into it, but he was part way into -- if I may put it that way 

-- proposing a study designed that would ..,.nswer the questions 

that have to do with concentrated extracts and studying the 

concentrated extracts of irradiated foods. I would like to 

invite him to continue on that tack of developing what he 

believes, because he has academic and other background. Unlike 

virtually all critics, he does have academic credentials in 

irradiation processing -- irradiation biology, I should say. I 

invite him, or challenge him, to fine-tune and cook that 

research that he feels will ultimately answer the questions 

which he feels have not been answered yet; namely studies of 

concentrated extracts and variated foods. 

I have a very special reason for requesting that 

here. This was thoroughly evaluated -- this approach -- back 

in the '50s and '60s by the best minds at the time in the Food 

and Drug Administration, the National Academy of Sciences, and 

various scientific bodies, who got together and agonized over 

how to do studies to establish the safety wholesomeness of 

irradiated foods. This is not a new idea. I won't take that 

thought any further, but I invite him to further develop it, 

and present it in a final, finished form. 
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Thctnk you v7ry much. 
ASSEMBLYMAN COLBURN: I guess · you. two can. continue 

your -debate three . seconds here and· ·10 --y-ears someplace .else. 

(indiscernible co~e~t or· request .from Dr. Burnstein, speaking 

from the audience) Dr, Piccioni? 

DR. PICCIONI:. ~irst. of. all, I 

.· clear that I was just: saying .. that 

extraction experiments. ; 

think 1 made if fairly 

some people suggested 

ASSEMBLYMAN COLBURN: I . think I asked you a question, 

an.d you said that in response to my question. . 
DR. PICCIONI.: There are, a lot of problems with them, . . . . . 

and I, myself, am actually very ·skeptical that· they are ever 

. go_ing · to settle the issue. · 1 think there is a real problem in 

finding a: way to· settle: this issue -- period. 

ASSEMBLYMAN COLBURN: Okay~ 

DR. PICCIONI: I think it is very basic. 

ASSEMBLYMAN COLBURN: . Yeah, because 

responding to a ques~iOil from me. 

you were 

DR. PICCIONI: Now, there is one thing I would like to 

·· bring UP about _the cobalt, if I may? 

ASSEMBLYMAN COLBURN: Go ahead -- briefly·; 

DR.·. PICCIONI: ·Now, you have heard today from .the side 

. of · people who are saying 'there·. are many useful applications for 

these radia_tion technologi~s-- The irradiation of chicken and 
. . . ·' 

pork has.· been mentioned. ·. You should keep in mind that you are 
talking about irradiating. · Anything iike a sizable fraction of 

the .total • amount of chicken or pork that is sold . in this 

country-- .You are talking about the construction of hundreds 

of these. facilities. For example, CH2M Hill, which is a 

consulting group that works very closely with DOE, has a report 

in which they say that to irradiate 80% of the pork prodµct in 

this· couritry would take something like 80 facilities which are 

of the megacurie ·size. Now, the. AECL -- the Canadian group 

that provides this cobalt -- has· at its disposal · a finite 
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number of these reactors, and they are churning out cobalt. A 

couple of years ago, they were caught short; they ran out. 

They were caught short in their ability to supply cobalt-60 to 

hospitals and their medical sterilization facilities. 

ASSEMBLYMAN COLBURN: In a sense, you are saying that 

by its nature, this process would have to be limited. 

DR. PICCIONI: No. On the contrary, I think that I am 

taking seriously the proposals to expand the applications of 

this technology to a very large scope, in which case, as CH2M 

Hill itself as said, it will have to be cesium-137 from the 

reprocessing of commercial fuel. DOE has testified on this in 

Congress. 

ASSEMBLYMAN COLBURN: Okay. 
we need to go any further with that 

question. Thank you. 

Well, I don't know that 

back and forth on that 

Is this your day off from your practice? (addressed 

to Dr. Burnstein) 

DR. BURNSTEIN: No, no, I took the day off, which I 

have been doing a lot this year. I am not making any money 

doing it. I am losing a lot, although I have been accused of 

making a lot of money by some of the people here. 

ASSEMBLYMAN COLBURN: Oh, sure. They accuse me of the 

same thing. 

DR. BURNSTEIN: No, I am accused of making money on 

this process. I must say that I haven't received a penny doing 

this work. It is just my interest in radiation and health and 

disease that gets me to do what I am doing. 

In commenting on what John Mase£ ield said, and I am 

happy to meet him, because I read some stuff about him, and 

read some Nuclear Regulatory Commission statements--

ASSEMBLYMAN COLBURN: I 'm sure he is not as bad as you 

thought. 

DR. BURNSTEIN: No, he looks very nice. I like his 

action, too -- very nice action. 

sophisticated as he does. 
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ASSEMBLYMAN COLBURN: I think a lot of people who are 

involved in these controversies are really. decent people. I 

hope you will all remember that, and --whatever way ,-1 -conclude 

about this, too. 

DR, BURNSTEIN: I realize that, too. If I could sound 

as sophisticated as he does, maybe I would be listened to more 

often. 

ASSEMBLYMAN COLBURN: Okay. 

DR. BURNSTEIN: But, first of all, we do have the 77 

million curies or so that is being stored that will be used. 

Secondly, as a physician, please call your hospital x-ray 

specialist-~ call the radiologist in your hospital -- and tell 

him, "They claim it is safe." The hospitals have been using 

it. Now, your hospital probably has approximately 4000 curies 

of cobalt to use for cancer. 

that have 10 to 15 million. 

We are talking about facilities 

When I first heard about this, I 

called the radiologist in our area about the amount of cobalt 

in any one facility -- and they were projecting three to ten to 

fifteen million curies in any one facility-- They just did not 

believe that that was going to happen, even three million 

curies. They said, "All we have in Dover General is 4000 

curies." That puts a whole different picture on 

transportation; a whole different picture on safety, etc. They 

are not in plants like hospitals, where there is a physicist 

available, and the Regulatory Commission is available. We are 

checked in a hospital on a weekly basis by the State Board of 

Heal th of New Jersey. These plants, the Nuclear Regulatory 

Commission has told us-- They will have an inspection once 

every three years, if that often. 

On that basis alone, that is where I got started. 

They say it is perfectly safe. Johns Manville and the others 

tell you, "Don't worry about cobalt. Cesium is a danger." 

Cesium will be used. It can be reprocessed. We won't discuss 

that. Cobalt -- three plants in the State of New Jersey, 
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okay? The Johns Manville plant had a major accident, where a 

worker received more radiation than in the history of any other 

radiation plant in this country -- 400 rads. Five hundred is 

the lethal dose. The International Neutronics plant, which is 

in Dover, right near where I live, and where many people 

live-'- Cobalt is never supposed to leak. Well, their water 

became radioactive. The water leaked throughout the plant, 

which is the size of this room. The workers came in the next 

day, and were told to take their badges and put them on their 

shoulders so they wouldn't register. They swept up the 

radioactive water, and they poured it down the toilet bowl and 

they poured-it down the shower stall. 

For three years, people used a radioactive toilet and 

a radioactive shower stall. Three years later, two workers 

blew the whistle. In 1982, the plant was closed up. It took 

three years to negotiate with the insurance company to do the 

cleanup in Dover, so for three years we had a radioactive 

building, shooting radiation out the walls while people were 

walking around this building. It took three years to 

negotiate. Three years later, they finally did the. cleanup. 

What happened, as happens every time? It is so expensive that 

the company went bankrupt. If they were fined, it makes no 

difference. They were fined, but what happens to the fine? We 

are paying for the fine; we are paying for the bankruptcy; we 

are paying for the cleanup. 

Has anybody asked you, Dr . Colburn: Has anyone done 

an epidemiological study of the people in Dover, New Jersey? 

We were told by Dr. Remmers, 11 Speak to the people around the 

plant. 11 Well, go and speak to the people around International 

Neutronics. Has anybody -- anybody in this State -- done an 

epidemiological study or asked the people around that community 

what is happening? We found out during the cleanup that the 

radioactive water leaked into the ground and migrated a half a 

block away. People were walking over the radioactive sidewalk 
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_ _;_ or whatever the ground was -- for three years.·.- There - is a 

school a half a block away; there are homes a half a block 

away. Is anybody interested? Is anybody doing anything? No. 

That is why we · are so interested in stopping this process, 

because the potential for damage to our genetics and our future 

is so obvious, that just to irradiate some food, for whatever 

reason which is a totally ridiculous and unncessary 

process-- There is just too much danger involved. We cannot 

listen to this flippant type of discussion we heard from the 

industry people, who were in force here today. "Al 1 of us are 

independent scientists," but they talked about no scientific 

information. You heard Dr. Louria, an independent, objective, 

internationally known scientist. Dr. Tritsch an 

independent, objective, free radical researcher in cancer for 

25 years -- never got involved in the issue. He was so 

incensed when he read this, he decided he is going to make a 

statement in his quiet way, and he has been making a statement. 

Dr. Piccioni, and many other scientists we have who 

are independent, objective scientists, are not in the employ of 

the industty in any way, and they are totally on our side. 

ASSEMBLYMAN COLBURN: Thank . you. I am going to cut 

the hearing off here. What we are going to do is, anything 

that any of you have heard that you didn't agree with, please 

send your comments in to us, and we will give them our best 

attention. 
I want to 

will do our best 

difficult problem. 

thank you all for lasting this long. We 

to come up with the right answers on this 

(HEARING CONCLUDED} 
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Summary of Testim9ny 
. 0£ 

Ooriald B. Louria. M.D., 
Chairman of Depa~tmerit of Preventive Medicine and 

Community Health - New Jersey Medic~l School 
University 0£ Medicine & Dentistry 0£ New Jersey 

Ne\ofark. New Jeraey. 

June. 1987 

.. I am neither an intransigent opponent ~f~or an enthusiastic 
advocate 0£ :food irradiation. I think it poasible that :food 
irradiation could be a useful technologic advance in the ~terili~ 
zation «nd preservation o:£ £ood ... Neveriheless, I a~ today urging 
that adoption 0£ £ood irradiation ,be halted unti1·2 llaJor issues 
are resolved. 

<l> The issue of safety. It would appear +-'lat the FDA qave 
its -pproval on the basis 0£ 5 or 6 studies on r~ts and dogs.~ 
These were selected -s methodologically aound £rem a pool 0£ over 
2000 studies, over 400 0£ which -ppeared potentially good enough 
£or preliminary review. Clearly there are •any potential biases. 
in selecting auch a small nu•ber e>£atudiea on which to.base me:,or 
decisions. Sµpposedly, these are virtually i11p•cceb1e·studies and 
ell the oth~ra are de£icient. 

Two of th~ studies are in Enqlish. 3 iri ¥~~nch and l in 
Ger•an. The two in ~ngliah ~ere ;eviewed by 5 epide~iologiats and 
bioatatiaticiana. Their· :,udgeaent was that both studies posed ·· 
substantial problems in iriterpretati6n. In one 0£ the two stu
dies. published in 1964, the authors note "consequently, in 11any 
ca•~s statistical comparisons were not possible. However, e~a-i
nation 0£ the data intuitively suggests that the di££erencea have 
ne> real signi£ican~e••. In actuality. there we~e di££erences be
tween controls and those rats given irradiat•d wheat, but th~ 
aaall nuabers 0£ artia~ls may not have peraitted atatiatically 
signi£icant di££erences to be £ound •. There were unexplained still
births in the litters 0£ rats given wheat irradiated with 20.000 · 
Rads: recalculation 0£ that atillbirth rate showa a aigni£icant 
.increase. This study is hardly an endorseaent £or the sa£ety 0£ 
irradiatin9 foods •. 

The other study intensively reviewed has similar pr~blems 
with .&tatistical si9nificance. unexplained death& and abnoraali
ties in animals given irradiated £oods that are treated dis~1s
sively and virtually ignored~ 

50 the 2 -tudies in En9li-h. instead of documenting safety, 
raise auestions about the saf'etv of food irradiation. Additional
ly, on~ 0£ the ~tudiea auggesta.that ol~er animala may be more 
auaceptible to adverse e££ecta when eating irradiated £coda. 
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What about the French and German studies? In 2 of the 3 
French studies, the dose 0£ radiation to £ood was less than 50,000 
Rads: this small dosage makes the conclusions di££icult to apply 
to the human situation. No specific adverse effects were noted. 
The German study showed no adverse ef£ects directly, but showed 
other adverse e££ects that will be discussed subsequently. 

Taken together, these studies could not possibly establish 
the safety 0£ £ood irradiation. Indeed, 2 0£ the studies suggest 

.the technology is not safe. 

To the concerns with the very studies the FDA used to docu
ment safety must be added ~.study in India suggesting that mal
nourished children given irradiated wheat developed chromosomal 
abnormalities. That study has been severely criticized: and a 
differently conducted feeding study in China was negative. The 
acolytes of food irradiation point to criticisas of the Indian 
study and to the contravening Chinese study to dismiss the poten~ 
tial £or chromosomal damage. That is not proper. What is needed 
·is several additional carefully conducted atudies that include 
malnourished children, adequately nourished children and old, r 
persons. Until .this is done, maJor questions about safety will 
persist. 

<2> The e:f:fects ot: t:ood irradiation on the nutritional value 
0£ £ood •. Two 0£ the animal studies used by the FDA very speci
fically highlight the food nutrition iasue. In the 1964.report in 
Food and Cosmetic Toxicology. the authors noted that both controls 
end those fed irradiated wheat were given supplementary vitamins: 
in part, "this was done to avoid the reproductive di:fficulties 
that. were attributed to destruction a£ vitamin E induced by radia
tion". In the German experiment, in the first year o:f analysis 
those animals given irradiated £cods ~eighed significantly less 
than controls and showed reproductive defects: both these abnor
•alties were corrected by administration a£ v1tam1ns, particularly 
vitamin E, 

Ther.e are now 111.any other data indicating that irradiation 0£ 
:foods can reciuce the nutrient value of thoae £oods. Additl.onally, 
further processing o:f the food, for exaaple by cooking, aay result 
in accelerated nutrient depletion compared to unirradiated foods. 

The $Upporters 0£ food irradiation treat the potential damage 
to the nutrient value 0£ food as 1£ it were unimportant or non
existent. That is a maJor miacake. If the nutrient value 0£ £ood 
is reduced, then the argument :for :food irradiation prolonging 
shelf life is undercut. Surely, it would not make sense to pro
long shel£ life if the foods are nutritionally de:fective. 

Until every food is individually tested at variuos conditions 
of storage. cooking, freezing and thawing. and. at vcirious radia
tion dosages, it wo~ld seem t6 ae to be virtually unthinkable to 
appro~e food irradiation for general use. 
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There are other ie&ue& of concern: 

<l> If there are hundred& or thousand& of food irradiation 
plants throughout the nation, the issue of potential dangers of 
transportation of radioactive aaterials aust be addressed. Addi
tionally, with a proliferation of plants, there •ust be reel 
concern about workplace exposure to dangerouB radioactive ma-
terials. The experience with such plants in New Jersey is not 
encouraging. The aore plants, the less our ability to conduct 
regular surveillance end therefore the greater the risk of em
ployee dangers due to employer insouciance, oversight or unscrupu
lous behavior. 

<2> It i& puzzling that the f6od irradiation industry i& so 
eager not to label its foods. The plan appears to be to substi
tute for labeling a symbol that is supposed to inform the consumer 
the £ood has been irradiated. They know full well the public will 
not recognize the symbol or will forget its significance. The 
industry and the government must agree that if food irradiation is 
ever adopted, all foods must be prominently labeled so the public 
can aake a clear choice about use of such foods. 

<3> Food irradiation is being offered a& a mean& of feedin9 
the world through shelf life prolongation. Before accepting the 
technology, why is it that no adequate computer modeling has been 
done to define its potential value? Enough data on undernutrition 
due to maldiatribution of foods, spoilage, rat infestation, poli
tical chicanery, etc. are available to permit a computer aodel 
that will tell Os whether food irradiation .is likely to cure 5, 
10, 20 or 50 percent of the world undernutrition. 

There are 3 final points: 

First, if food irradiation i& adopted before adequate evalua
tion of adverse effects is perforaed, this will result in obfusca
tion by risk diffusion. That sounds pedantic and confusing. It 
is not. What it aeens is aiaply that once the technology is 
adopted widely so many people will be ~xposed to it that it will 
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be virtually impossible to conduct proper epidemioloqic studies on 
adverse e££ects because it will be impossib.le to £ind an appro
priate unexposed population to use as controls. 

Second. there should be a very careful assessment of alter
nate technologies. There is no need £or a rush to Judge•ent. It 
may be that genetic: Jllodi£ication 0£ £oods can aake them pest
resistant and give a longer shel£ li£e. That aight be a much 
better technology £or £eeding the world. 

Finally. this is the kind of issue on which there ought to be 
a national re£erendum. Many consumers may not wish to ingest 
irradiated £oods. Since there are other approaches to preventing 
£ood-borne in£ection by proper re£rigeration and cooki~g. Jllany 
persons may not wish to eat irradiated £oods. I believe that 
governmental and regulatory Judgements should take into considera
tion national wishes about adoption 0£ this technology. 

To summarize. I do not believe that irradiated foods have 
been shown to be sa£e £or general consumption. Equally important. 
the e££ects 0£ irradiation on the nutrient contents 0£ £ood are 
not established. I cannot conceive that our elected o:££.1c.1als will 
give approval to a technology that may result in the public being 
asked to consume nutritionally de£ective foods. I believe the 
prudent action to take is to prohibit the irradiation 0£ £ood 
until the basic .1ssues are sorted out. To do less would be .1rre
sponsible. 
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George L. Tritsch, Ph.D. 
cancer Research Scientist 
Roswell Park Memorial Institute 
New York State Department of Health 
Buffalo, New York. 14263. 

I wish to precede my remarks by stating that I do not represent or speak for my 
employer, the Roswell Park Memorial Institute or the New York State Department of 
Health. I am speaking as a private citizen, and my opinions are my own, based on 
33 years of experience since my doctorate at Cornell Medical College, Rockefeller 
University, and, since 1959, as a cancer research scientist and biochemist at Roswell 
Park Memorial Institute. 

I am opposed to consuming irradiated food because of the abundant and convincing 
evidence in the refereed scientific literature, that the condensation products of 
the free radicals formed during irradiation produce statistically significant 
increases in carcinogenesis, mutagenesis and cardiovascular disease in animals and 
man. I will not address the reported~struction of vitamins and other nutrients by 
irradiation because suitable supplementation of the diet can prevent the development 
of such potential deficiencies. However, I cannot protect myself from the carcinogenic 
and other harmful insults to the body placed into the food supply, and I can see no 
tangible benefit to be traded for the possible increased incidence of malignant 
disease one to three decades in the future. 

Irradiation works by splitting chemical bonds in molecules with high energy beams 
to form ions and free radicals. When sufficient critical bonds a: i split in organisms 
contaminating a food, the organism is killed. Comparable bonds are split in the food. 
Ions are stable; free radicals contain an unpaired electron and are inherently 
unstable and therefore reactive. How long free radicals remain in food treated with 
a given dose of radiation or the reaction products formed in a given food cannot be 
calculated but must be tested experimentally for each food. Different doses of 
radiation will produce different amounts and kinds of products. 

The kinds of bonds split in a given :molecule are governed by statistical consideratio, 
Thus, while most molecules of a given fatty acid, for example, may be split in a 
certain manner, other molecules of the same fatty acid will be split differently 
(Fig. 1). This is evidenced by the mass spectrum of a compound, which can be used to 

unequivocally identify that compound by the amounts and kinds of split products 
(Fig. 2). A free radical can either combine with another free radical to form a 
stable compound, or it can initiate a chain reaction by reacting with a stable 
molecule to form another free radical, etc., until the chain is terminated by the 
reaction of two free radicals to form a stable compound. These reactions continue 
long after the irradiation procedure. I am bringing this up to give you a rationale 
for the vast number of new molecules that ean be formed from irradiation of a single 
molecular species, to say nothing of a complicated mixture as a food. Furthermore, 
the final number and types of new molecules formed will depend on the other molecules 
present in the sample. Thus, free radicals originating from fats could form new 
compounds with proteins, nucleic acids, etc. Let me give you an example to appreciate 
the magnitude of this: It can be calculated that at a dose of 100 k rads (1 K Gray), 
6 out of 107 (10 million) chemical bonds are broken, an ostensibly small number. 
Let us look at water, which constitutes about 80\ of many foods. Water has 2 bonds. 
For 100 milliliters (less than\ pint) of water, there are 5 gram moles (molecular 
weight= 18) which equals 1025 molecules. If 6 out of 107 bonds are broken, then in 
100 ml water, 1018 bonds are broken. This is a trillion trillion bonds. The 
hydroxyl radiqal formed by irradiating water is one of the most reactive entities known 
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These considerations lead to the following conclusions: 
1. A large number .of new molecules is formed~ Therefore, irradiation is not a 

process but a meafis of adding new molecules to food. 
2. Theory cannot predict the J'lature or number or quantity of the new compounds 

which will vary with the kind of food, the season and location in which it 
is harvested. · · · · · 

3. Because of .the above, extrapolation of the effects of irradiation at one dose 
to·higher doses will not be valid for all molecules, notwithstanding that in 
several instances,. the formation of volatile hydrocarbons from fats has been 
shown to be related to dose of radiation in a linear fashion. 

The. fist study I will discuss (1) deals with the danger of irradiation of foods 
which contain unsaturated fats. This is particularly timely since the Aalerican 
public is being advised to reduce total fat intake, especially intake of saturated 
fats, because of the excellent correlation .between diets high in saturated fats and 
cardiovascular disease and some fo.r:ms of cancer. unsaturated fat consumption is 
indeed increasing in the United Stes. When polyunsaturated fats are exposed to 
1-4 K Grey (100-400 K rads), large concentrations of peroxides a.re formed and a 
concomitant oxidation of benzo-pyrenes to mutagenic benzo-pyrene quinones takes 
place (Fig. 3). This response is dose dependent (Fig. 4). Unsaturated fats as 
cod liver oil and mackerel oil show~d much greater benzo,;,.pyrene quinone formation 
than saturated fats (coconut oil) or fats containing tocopherol (Vitamin E) as 

.· corn oil (Fig. 5). The direct relatio11 between benzo-pyrene quinories · and lipid 
peroxide content is shown in Fig. 6, where the results of irrad,iation of herring 
flesh are' shown. In s~a.ry, this recent study of 1986 clearly show:s that 
peroxidationof lipids by irradiation produces known carcinogens. Not emphasized 

.in this papei:: is that peroxidation of lipids also results in their cross link 
polymerization in a manner akin to the drying of oil based paint. These polymers 
cannot be digested by our digestive enzymes and will likely be deposited as insoluble 
plaques in blood vessels. ·. This would have analogous results as the deposition of 
insoluble cholesterol plaques, well known to lead to high blood pressure and 
cardiovascular disease in some individuals. In a consensus statement frequently 
quoted to document the safety of irradiated food by proponents of this process (2), 
the followingstatement is made on page 17: "In this research, several anomalies 

•. appeared in the test animals (fo.r example; hemorrhages, ruptured hearts, and vitamin 
deficiencies), but these were related to feeding the test animals food they did not 
customarily eat, and· not. to treating the .foods with ionizing energy". Hemorrhages 
and rupured hearts bring to mind acute and extremely high elevation of blood pressure 

. r would question the prudence of . instigating a study of feeding animals .food they 
do not customarily eat and then dismissing adverse effects for this reason. I do 
riot believe such a statement could appear in the refereed scientific literature. 

I would next mention the effects of irradiation on nitrate in foods. Nitrate and 
nitrite are added to cured meats (bacon, cold cuts,etc.). In addition to inhibiting 
the growth of .some parasites, they impart a desirable pink color to the meats. 
Irradiation converts.nitrate to nitrite in a dose dependent manner (fig. 7). 
Mut:agenesis is directly proportional to nitrite concentration (Fig. 8). Nitrite 
is a reactive molecule and react$ with nucleic acids and various amino acids in 
protein and forms the known family of carcinogens known as nitrosamines. These 
have been unequivocally demonstrated to be potent carcinogens in man (Fig. 9)~ 

~ . - -

Now let me turn to what I believe to be the most convincing and comprehensive 
group of studies to demonstrate the harmful effects of irradiated food. Some of 
these studies were performed in man.· ln 1975 w~e-reported (3) the results of 
feeding five malnourished Indian-children wheat irradiated with 75 K rads. This 

.wheat produced weight gain, serum.albwnin and hemoglobin levels indistinguishable 
from what was found with unirradiated wheat. ~owever 1 4 of the 5 children showed 
gross ch.romos~al polyploidy 4 weeks after initiation of the feeding program • 
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Chromosome number returned to normal 26 weeks after the feeding was stopped (Fig. 10). 
This is unequivocal evidence of a potent mutagen in irradiated wheat, so potent in 
fact that polyploidy was seen in 4 out of 5 children. I would remind you that the 
high lung cancer incidence in the United States in 1982-1983 was 80 per 100,000, 
which is equivalent to 0.08 per cent. In these children incidence of polyploidy 
was 80 per cent. 

Let me illustrate the significance of abnormal chromosomes. Fig. 11 shows the 
normal female chromosomes; Fig. 12 shows the translocation diagnostic for chronic 
myelocytic leukemia, where a portion of chromosome No. 22 is translocated to the long 
arm of No. 9. I am showing you this to demonstrate that the translocation of a very 
small amount of genetic material can have profound and ominous effects. Fig. 13 
shows the polyploidy seen in the children fed irradiated wheat. I apologize for 
the poor quality of this illustration, but one can readily see the abnormal number 
and shape of the chromosomes. Proponents of food irradiation have attempted to 
dismiss this study since only 5 individuals were involved, but mercifully no one 
has repeated this with greater numbers of children, especially since equivalent results 
were found when irradiated wheat was fed to monkeys (4) and rats (5). In both these 
studies, polyploidy was seen after several weeks of feeding and r.eturned to normal 
about 2 months after feeding irradiated wheat was stopped. In summary, I would be 
hard put to find a group of better studies to demonstrate the mutagenic properties 
of irradiated wheat. 

F.arlier studies from the 1960's have shown mutagenesis produced by irradiated 
sucrose (6,7) in human and carrot cells in culture, even though normal carbohydrate 
metabolism could be demonstrated (8) in the presence of the irradiated sucrose. This 
was explained (9) when quantitative analyses were performed: When 280 gram suc:ose 
was irradiated, 263 gram unchanged sucrose was recovered and 0.476 gram formaldehyde 
and formic acid, and l gram of ultra violet absorbing compounds were isolated. The 
latter would be expected to be formed from multiple condensation reactions from the 
free radicals produced during irradiation. The mutagenicity of fomaldehyde is 
well known and is illustrated in Figs. 14 and 15. Table I summarizes these studies 
with irradiated wheat and irradiated sucrose. 

In conclusion, I believe I have presented convincing evidence that irradiation 
of certain foods can result in mutagen formation within the food. Since carbohydrate 
is found in virtually all foods and irradiation of sucrose results in mutagen 
formation, I would submit that irradiation of foods in general should be expected 
to result in increased mutagen content of foods. Because each food would respond 
uniquely to irradiation in terms of type and amount of mutagens formed, each food 
would need to be analyzed in terms of mutagens and carcinogens found in an amount of 
that food consumed during an average human lifetime. This may be .laborious and thus 
expensive, but is by no means difficult by established and published procedures (10). 
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EXPERIMENTAL SYSTEM 

Malnourished Children 

Rats 

Monkeys 

Human peripheral 
lymphs. in culture 

Carrot cells in cult. 

Carrot cells in cult. 

TABLE I. 

SUBSTRATE RESULTS REFERENCE DOSE 

75,000 r Wheat Nutrition OK (weight gain, serum C. Bhaskaram and G. Sadasivan, Am. J. 
albumin, hematocrit) Clin. Nutrit. 28:130 (1975). 

Polyploidy 

75,000 r Wheat Polyploidy after 4 wks. feeding 

75,000 r Wheat Polyploidy after.4 mo. feeding 
and 2 mo. after withdrawing 

2,000,000 2% Chromosome breaks and toxicity 
rads sucrose 

2,000,000 sucrose Chromosome breaks and 
rads recombinations 

4,000,000 4% No effects on carbohydrate 
rads sucrose metabolism 

ViJayalaxmi, Int. J. Radiat. Biol. 
27:283 (1975). 

Vijayalaxmi, Toxicol. 9:181 (1978). 

M.W. Shaw and E. Hayes, Nature 211:1254 (196 

R.O. Holstein, M. SugH and F .C. Steward, 
Nature 208:850 (1965). 

M. Faust, R.B. Chase and L.M. Massey, Jr., 
Radiat. Res. 31:201 (1967). 

, ()Carrot cells in cult. 4,000,000 280g Growth inhibition; 263 g F.C. Steward, R.D. Holstein and M. Sugii, 
Nature 213!178 (1967). >c;;. rads sucrose unchanged sucrose+ 0.476 g 

(2% soln) formaldehyde and formic acid + 
lg u.v. absorbing cpds. 

No Experimental Data: Critique of Steward et al., Nat,1re 208:850 (1965). S.A. Goldblith (M.LT.) Nature 210:433 (1966 
Chromosome damage in culture has no relation to man 
Irradiated food is safe; refers to "open literaturell, but 

gives no references. 

No Experimental Data Critique of Steward et al., Nature 208:850 (1965) 
Refers to Goldblith above. 
Additives in irradiated food are largely unknown and 

will be different for each batch of food 
Anything mutagenic in any experimental system is 

potentially dangerous. 

G. Uifroth (Sweden) , Nature 211 :302 ( 1966) . 
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Representative _________ _ 
House of Representatives 
Washington, DC 20515 

Dear Representative, 

I am writlng ir{ regard to my opposition to food irradiation. I am. very 
concerned about the process, the plant operation, the transportation issues 
and the damage to food quality. The studies done by the FDA are insufficient, 
incon.clusiveand inadequate. I am requesting that you write to Dr. Young of 
the FDA and Dr. Engle of the us Department of Agriculture inquiring·as to why 
food irradiation regulation was passed even though scientific studies to prove 

·the safety for human consumption are questionable. 

I support HR#4762, sponsored by Rep. Bosco from california and cosponsored 
by 15 of his oolleagues. The bill calls for the following; 

l •. It blocks implementation of. the FDA's final rule allowing the irradiation 
of fruits and vegetables and tripling the amount of radiation that can be 
used on dried herbs and spices. 
2. It blocks the implementation of FDA and FSIS rules which allow the 
irradiation of pork to control trichinosis. 
3. It blocks any further rul s which seek to expand the use of food 
irradiation. 
4. It directs the Secretary of Health and Human Services to, in coordination 
with the Institute of Medicine of the National Science Foundation, conduct 
a thorough study of the impact of food irradiation on human health, the 
environment and transportation safety. 
5. It will strengthen existing labeling requir:ements; require the labeling of 
irradiated INGREDIENTS; require that irradiated food be labeled immediately 
and that this be maintained throughout distribution. Insure state and local 
rights to protect their residents' health.· 
6. Prohibit the export of irradiated foods that cannot be irradiated in 
the U.S. (No dumping clause) 
7. It requires irradiation facilities to register with the FDA, keep reports 
on types and amounts of food irradiated and report these activities to the 
public. 

Please support HR#4762 and help keep our quality of health strong for a strong 
America. 

Name 

Address 

:i.7 X 
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Senator 
United S~t_a_t_e_s.;....,S~e-n_a_t~e-----
Washington, DC 20510 

Dear Senator, 

I am writing in regard to my opposition to food irradiation. I an very 
concerned about the process, the plant operation, the transportation .issues 
arid the pamage to food quality. The studies done by the-FDA are insufficient, 
inconclusive an"d inadequate. Please write to Dr. Young of the FDA and 
Dr. Engle'of. the US Department of AgricultUre inquiring as to why food irradiation 
regulation was passed even though scientific studies to prove the safety for 
human consumption are questionable. 

Rep. Bosco of california has introduced an excellent bill to provide for further 
research and protect the health of·the public against potential damage from 
the food irradiation process. There needs to be a companion bill in the Senate 
to give the same protection that Rep. Bosco's bill provides. I am requesting 
that you introduce this companion bill .after consultation with Rep. Bosco. 

Name 

Address 

cut along this line 

Senator --------------United States Senate 
Washington, DC 20510 

Dear Senator, 

I am writing in regard to .my opposition to food irradiation. I am very 
concerned about the process, the plant operation, the transportation issues 
and the damage to food quality. The studies done by the FDA are insufficient, 
inconclusive and inadequate. Please write to Dr. Young of the FDA and 
Dr. Engle of the US Department of Agriculture inquiring as to why food irradiatic 
regulation was pc;ssed even though scientific studies to prove the safety for 
human consumption are questionable. 

Rep. Bosco of california has introduced an excellent bill to provide for further 
research and protect the he.alth of the public against potential damage from 
the food irradiation process. There needs to be a companion bill in the Senate 
to give the same protection that Rep. Bosco's bill provides. I am requesting 
that you introduce this companion bill after consultation with Rep. Bosco. 

Name 

Address 

.2/X 
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ISDMECIX 

TESTIMONY BEFORE THE NEW JERSEY STATE ASSEMBLY HEALTH AND HUMAN 
RESOURCES COMMITTEE PUBLIC HEARING, JUNE 15, 1987, ON 

ASSEMBLY BILL NO. 3150 AND SENATE BILL NO. 2571 

· George G. Giddings, Ph.D. 
Director, Food Irradiation Services 

ISOMEDIX INC. · 
11 Apollo Drive 

Whippany, NJ _07981 

.ABSTRACT 

By means of this testimony, I hereby submit that if Chapter 5-8 
.- .· .' f". ·. 

General.Food Adulteration - of Title 24 - Food and Drugs.is to be 
amended as proposed by the subject bills, this.can only be done in a 

·· fair, rational, prudent, responsible and objective I11anner by doing i 
· in •. such . a. way as · to preserve the complete harmony and consistency th 

already exists between it and the matching section 402 of the Federa 
Food, Drttg and Cosmetic Ac~; namely by defining irradiated foods in 
terms of "adulterated" something like as follows: 1124:5-8. For-the 
Purposes of this subtitle food shall '.be.deemed adulterated: A.(7) i.1 . . ·. . . . . . 

has been intentic:mally subjected to radiation, unless the use of thE 
. . . . . . . - . . '. - . . . . . 

.radiation was in conformity with a regulation br exemption.in effect 
pursuant to section 409 of the Federal Food, Drug a.nd Cosmetic Act~• 
This phrasing preserves the complete harmony already existing betweE 
the Federal and State Acts for all of the right reasons, and avoids 

. . . . 

serious, unjustified departure from consistency with the Federal Ac1 
for all of the wrong reasons.· Additionally, it preserves the right 
free choice of the consuming public to knowingly (through product 
labeling and other informat.iort) choose irradiated products if and a 

. . . ' J.·· -

they become available, rather than preempting this right·· of free ch 
. . 

in advance for all of the wrong.· reasons. Let the informed consumer 
. . . .. 

•· . have· the oppo:t'tunity to 'vote' for'."'or-~gainst irradiated foods in t 
marketpiace, free from legi.slated denial of such choices! 

ISOMEDIX INC. . .· . 

CORPORATE OFFICES• 11APOLLO DRIVE.WHIPPANY, NEW JERSEY 07981 • (201) 887-4700 • TELEX 317361 
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INTRODUCTION 
My name is George Giddings, I am Director of Food Irradiation 

Services with Isomedix, Inc., a gamma radiation processing service firm 
headquartered at Whippany, New Jersey, with eleven plants in the U.S. 
and Canada primarily servicing the health care products industry. I 
hold a doctorate in food science and human nutrition, with minor in 
biochemistry, from Michigan State University. I began my professional 
career twenty-four years ago this month as a research food technologist 
with the U.S. National Food Irradiation Program, at the U.S. Army 
Research and Development Center at Natick, Massachusetts, near my home
town, Boston, immediately following receipt of the Bachelors degree in 
food science and technology from the University of Massachusetts. I 
continued food irradiation research while a graduate student and full
time researcher at Michigan State University, and as a member of the 
Food Science faculty at North Carolina State University where I also 
taught food chemistry at the senior and graduate levels. 

Subsequently, while living over four years in South America with 
my family, working in agriculture, fisheries and food processing devel
opment and technology transfer in general, I provided technical assis
tance to certain national food irradiation programs in that region.· As 
my family and I were preparing to repatriate back from South America in 
the Spring of 1981, the Food and Drug Administration formally announced 
intentions of promulgating its first enabling irradiated foods regula
tions since the mid-1960's, following the trend being set at the inter
national level, thus breaking an over-a-decade-long·moratorium on 
regulatory and industrial progress while another lengthy round of 
wholesomeness studies was underway at the national and international 
levels. It was then that I decided to join the radiation processing 
industry to help guide and lead this long delayed and awaited progres
sive regulatory and industrialization phase, and this decision brought 
my family and I to New Jersey. Destiny called, you might say, and I 
made this decision in large measure because, through my own first-hand 
educational training and professional research experience, and that of 
countless other colleagues in the field, I had long before concluded 
unequivocally that irradiated foods are safe and wholesome. I and many 
of my professional colleagues in the field have probably consumed a 

ISOMEOIX INC. 
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greater quantity of irradiated foods over the years in our developmer 
tal work than the average consumer will ever consume in a lifetime, c 

my family and I will continue to do so unhesitatingly as they become 
commercially available, in preference over nonirradiated counterparti 
where there is a choice. 

Besides providing safe and wholesome foods, food irradiation, ai 
it is commonly called, offers proven economic and public health bene· 
fits to the food and allied industries as well as to the consuming p1 
lie, and it can help guarantee that certain products either become m1 
available or remain available. These potentials are already being 
increasingly realized in a growing list of other countries, as evi
denced by the table that constitutes Appendix A of this submission. 
continue in this vein in the remainder of this testimony, citing spe 
cific examples and ignoring peripheral nuclear-related and other con 
founding side issues, which are really what the current contrived co 
troversy is all about, in order to directly address the letter and 
spirit of the actual amendment to Chapter 5-8 of the New Jersey Food 
and Drug Act, Title 24 that is proposed in the subject Assembly and 
Senate bills, as well as the food safety-related component of the 
inflammatory rhetoric being used in the promotion of these bills. 

ISOMEDIX INC. 
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Irradiated foods and their raw materials and ingredients have, 
through painstaking, protracted theoretical and experimental research 
conducted worldwide for decades, been established as safe and wholesome 
beyond reasonable doubt to the satisfaction of the overwhelming major
ity of competent, responsible, knowledgeable and objective scientific 
bodies and public health/regulatory authorities worldwide. Appendix B 
of this submission includes a mere sampling of recent documentation 
that attests to this irrefutable fact. Because of their bulk, full 
length copies of some of these documents are included in only the mas
ter copy of this submission, and are simply listed in the other copies. 
Inevitably, in a matter of this scope and magnitude with its intrinsic 
potential for concern arousal and controversy, there are those at this 
early stage of public awareness and understanding, who predictably and 
understandably harbor genuine, sincerely felt doubts about food irradi
ation, but who are open to being convinced through factual information 
plus their own experience trying irradiated products. This fact has 
already been amply demonstrated in certain other countries, and already 
to some extent in the U.S. through actual consumer acceptance tests and 
survey studies. There are just as predictably those, typically a small 
but very vocal minority in such matters, including the inevitable hand
ful of contrarian professionals with an •axe to grind', who firmly defy 
ever being convinced for a variety of special interest reasons, and who 
will continue to actively oppose and fight progress no matter what the 
countervailing evidence. However, this cannot and will not change the 
irrefutable facts of the matter that are becoming ever more widely 
appreciated, nor the trend currently underway worldwide, inevitable 
transitory_ setbacks notwithstanding. The public needs time to get the 
facts and make informed choices, and there is no good reason to deny 
same in this case. 

The "jury" may still be out in the arena of public attitudes and 
perceptions about, and readiness for acceptances of irradiated foods, 
but the "safe and wholesome beyond reasonable doubt"·verdict has most 
definitely and emphatically been handed down in the scientific and pub
lic health arena, and the court of public opinion will eventually fol
low suit as continuing, stepped-up public informational and educational 

ISOMECIX INC, 
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efforts as to the true facts of the matter increasingly reach the gei 
eral public through the responsible media and other channels. This 
not to say that left unimpeded or unobstructed, food irradiation is i 

the verge of becoming a technological tidal waye engulfing the food 
supply with hundreds or thousands of industria.l food irradiators dot 
ting the landscape by or before the end of this century, or the next 

.. for that matter. I have long felt, and have often said within recen 
months and years that industrial food irradiation will continue to 
evolve in North America and worldwide in a gradual niche-finding fas 
ion, tightly regulated at the national and international levels and 
prudently utilized in a selective fashion based upon sound business/ 
financial, etc., decisions. As with any commercial activity, this i 
not to say that the occasional ill-advised busines.s venture can not· 
take place; but the nature of this technology is such that it simply 
doi:>s not lend itself, regulatory-wise or otherwise, to deployment ir 
loose, helter-skelter fashion. Thij industrialization of food irradis 
tion will be a gradual, evolutionary niche-finding process. 

The prudent, rational, gradual niche-finding deployment trend j 

already in evidence at the international level, at which it is esti· 
mated that between one and two billion pounds of all foods and thei1 
raw materials and ingredients are currently being irradiated annual: 
for a variety of purposes. Much of this is radiation disinfestatioi 
imported grain at the. Soviet Black Sea Port of Odessa as an alterna· 
to chemical insect pest disinfestation methods. One to two billion 
pounds sounds like a lot, but it is a relative, but growing, 'drop 
the bucket•. The food and allied industries will ultimately decide 
when, where and how this technology will be employed in its sector, 
just as the health care products industry has been determining same 
its sector, and not the radiation processing industry which is basi 
cally a service function to user industries. Because one-or-anothe 
food irradiation application works wonderfully technically does not 
necessarily mean that it will be applied industrially. The economi 
and logistics, etc., must also be very favorable. The U.S. food in 
try is making its own quiet, in depth evaluation of where, when and 
it might make use of food irradiation, vs one-or-another alternativ 
most cases, while awaiting completion of the transitory passage of 
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technology through the arena of public/political debate and contrived 
controversy, on its way from quiet decades in the research and develop
ment arena on into the industrial arena, which it is already increas
ingly and permanently penetrating worldwide. 

In the context of the foregoing, I submit that to enact the letter 
and spirit of the subject bills; in other words to enact the proposed 
amendment to the definitions of "adulterated" of Chapter 5-8 of Title 
24, the State Food and Drug Act as the amendment presently reads, would 
be tantamount to taking away, in advance, the right of New Jersey citi
zens to knowingly and freely choose one-or-another irradiated food per 
se, or to choose the irradiated product in preference over the non
irradiated counterpart. Further, enactment of this amendment as it 
presently reads, especially considering the inflammatory rhetoric that 
has been and continues to be associated with the subject legislation, 
would be, in e~fect, preempting this looming right of free choice in an 
atmosphere of confusion and alarmist obfuscation for all of the wrong 
reasons. Knowing what I and my professional colleagues know about the 
true facts of the matter of irradiated food safety, wholesomeness and 
potential benefit to the consumer, I am confident that if. and as food 
industry sectors decide to make use of the irradiation option for eco
nomic, product availability or public health protection reasons, an 
aware and informed public will.knowingly choose the product labeled as 
having been irradiated for this-or-that purpose if given the choice, 
just as the spice trade is following the trend established by the 
health care products industry in gradually changing over from product 
sterilization with hazardous, toxic ethylene oxide gas to sterilization 
with clean, reliable, safe, physical ionizing energy. The following 
examples will illustrate this point. 

Like consumers in other states, citizens of New Jersey have been 
becoming increasingly familiar with and enjoying fruit and produce 
items imported from many regions that were not available at all even a 
few short years ago, and this trend continues to grow. In virtually 
all cases, the U.S. Department of Agriculture and certain State 
Agriculture Departments such as California and Texas require that the 
imported product be treated with a post-harvest insect pest control 
agent as an absolute condition of entry. Use of the traditional post-
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harvest chemical fumigation methods, beginning with ethylene dibromic 
or EDB, formerly the most widely used of these, is being eliminated c 
drastically curtailed for worker safety, air quality and residue rea· 
sons. This trend is also a disincentive to the chemical industry to 
to the effort and expense of developing and registering new chemical 
pesticides. one-by-one, competing physical methods such as cold
treatment on-board ship of Florida citrus and hot water dipping of 
Hawaiian papaya have not measured up under commercial/industrial con 
tions for such reasons as impairment of product quality, low reliabi 
ity and excessive cost. On all counts, irradiation is increasingly 
looming as the long-term physical alternative of choice in at least 
some fruit and produce cases, just as it has become the non-chemical 
method of choice in the case of 10% of all grain imported into the 
Soviet Union, as much as 500 thousand metric tons per year of this 
alone. At the urging of t :1e Hawaii Papaya Industry, the USDA is 
preparing to finalize the radiation disinfestation treatment schedul 
that it published in proposed form in the January 5, 1987 Federal· 
Register (Appendix C). Similarly, at the urging of the Florida Cit1 
Industry, the USDA has indicated that it will soon publish a proposE 
radiation disinfestation treatment schedule for Florida citrus so tt 
it can once again be shipped to other U.S. quarantine treatment sta1 
that no longer allow EDB treatment, and eventually to Japan as a 
cheaper and more reliable alternative. to cold treatment on~board sh; 
in transit. This overall trend is expected to continue, and in the 
Jersey case it is readily conceivable that an outright ban on the d: 
tribution and sale of irradiated foods would result in the gradual c 
appearance from supermarket produce sections of at least some impor' 
fruit and produce items that have gained or are gaining popularity 
here, as well as preemption of additional new fresh fruit and produ, 
items from being introduced. This would be, in effect, taking away 
right of the fresh fruit and produce industry and the retail grocer 
trade to offer such products here, and the right of the New Jersey 
sumer to choose and enjoy them, and for all the wrong reasons. 

In 1983, largely in response to the National Pork Producers 
Council which represents the U.S. pork industry, the Food and Drug 
Administration approved the irradiation of fresh pork to eliminate 
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infesting Trichinella spiralis parasites present as a public health 
threat. This and other earlier approvals were incorporated into the 
new general FDA irradiated foods regulation that was published in the 
April 18, 1986 Federal Register (Appendix D; incidentally, the lengthy 

preamble to this regulation addresses all of the substantive comments 
filed with the FDA following publication of the proposed rule on 
February 14, 1984. The.challenges that continue to be repeated by anti 
food irradiation special interest activists are merely the same old 
addressed and resolved charges •warmed over', and in some instances, 
repackaged to appear new to those unfamiliar with what has transpired 
over the past few years or so). The new, so-called "ELISA test", when 
adopted by the USDA, will be no more than a somewhat limited diagnostic 
test for the detection of the presence of the Trichinella spiralis par
asite in hog carcasses, and not a means of certifying raw, refrigerated 
pork as "trichina safe", which the inrlustry wants and needs. Of the 
only three practical, approved methods of eliminating the parasite as a 
public health threat in fresh pork; namely cooking, freezing and low
dose irradiation, only irradiation (which the USDA patented in 1921 for 
this purpose after researching it for several years) leaves the meat in 
the unaltered, raw fresh form, indistinguishable from th~un:t:,reated 
counterpart except for being able to be declared "trichina safe" on 
labels. It is readily conceivable that one or more pork packers will 
eventually adopt irradiation and offer lltrichina safe·irradiated pork" 
to the public, at least some of whom would likely choose this product 
for the added security if given the Choice. In a similar vein, what 
with the growth of raw fish and shellfish consumption in restaurants 
and at home, the u.s. seafood industry and its regulators have become 
interested in the potential of irradiation to similarly provide secu
rity against seafood-borne infectious parasites as well as microbial 
pathogens, in addition to the traditional interest in extension of 
fresh market life through spoilage delay. The subject legislation 
would take away such looming public health-related choices in New 
Jersey in advance, and for all the wrong reasons. 

In recognition of the proven effectiveness of irradiation in 
reducing or eliminating salmonella and other food-borne microbial 
pathogens in meat, fishery products and poultry, and in response to 
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increased media and public awareness and attention given to the un
avoidable contamination of poultry, especially, with salmonella and 
other pathogens, the USDA recently petitioned the FDA for clearance 
poultry irradiation for salmonella, etc., control (Appendix E; appli 
tion of which would also result in_substantial delay of spoilage, an 
additional benefit). It is readily conceivable that once this antic 
pated clearance is in hand one or more fresh poultry packers will ad 
the technology so as to offer to the public "pathogen free irradiate 
chicken/turkey", etc. The subject legislation would take away this 
looming public health-related choice in New Jersey, in advance, and 
all the wrong reasons. In response to all too frequent food poisoni 
outbrea_ks associated with certain fishery products imported frozen f 

South Asia, and a public outcry in Holland to do something about it, 
Dutch public health authorities now require such products to be irrc 
ated while frozen to destroy illness-causing path ,gens before they c 
go on the market. The Dutch consumer, among others elsewhere, is 
thereby already benefiting from this proven technology in this publj 
health context thanks to their enlightened, progressive government. 

A final example is the well developed and highly refined methoc 
ogy for producing completely radiation sterilized meal components a1 
complete meals having the same long-term nonrefrigerated storage st, 
bility as thermally sterilized counterparts, but with proven superic 
eating quality and nutrient retention. For example, a whole cooked 
roast, ham or tom turkey can be 'dry-packed' without any juice or 01 

liquid in an impermeable but transparent plastic bag, then radiatio1 
sterilized and stored at ambient temperature for years before being 
unpackaged and consumed as-is. This decades-long development has si 
only limited use in U.S. and Soviet manned space flight feeding, anc 
dietary rations for hospital patients with nonfunctional immune sys· 
tems, who are therefore totally vulnerable to any and every infecti1 
The latter include bone marrow transplant and cancer chemo- and rad 
tion therapy patients, and, more recently, individuals suffering fr1 
acquired immune deficiency syndrome or "AIDS". The latter epidemic 
given rise to increased interest in such products and their regulat, 
approval, perhaps at first in an "experimental" or "medical foods" 
text, because of their proven eating quality and nutrient retention 
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superiority over the thermally sterilized or autoclaved counterpart 
' while providing equal or better assurance of required sterility Of the 

products for such uses. One of only a handful of users of such prod
ucts in this immune-suppressed patient context is Mrs. Saundra N. Aker, 
registered dietitian and Director of the Clinical Nutrition :Unit of the 
Fred Hutchinson Cancer Research Center in Seattle. Mrs. Aker has been 
successfully using a variety of locally prepared radiation sterilized 
foods with patients there for well over a decade, and she has paid pub
lic tribute to the value of these products to her patients on numerous 
occasions, including a late-1985 segment of the MacNeil-Lehrer News 
Hour, and the appended article from the July-August, 1984 issue of 
Nutrition Today (Appendix F). lt is readily conceivable that such 
products will not only gain an FDA "medical foods" clearance, but even
tually a general clearance as well whereas they have long been estab
lished as not only superior in eating quality and nutrient rr:.ention 
over thermally sterilized counterparts, but safe and wholesome as well. 
Enactment of the subject proposed legislation/amendment as it is 
presently worded would, in effect,deny New Jersey medical patients who 
could similarly benefit by them, and eventually the New Jersey consumer 
in general the availability of such products within the state in 
advance, and for all the wrong reasons. One can even stretch ones 
imagination to envision New Jerseyites at some point having to go out
of-state to purchase such products, just as U.S. citizens occasionally 
travel abroad to avail themselves of a new drug or treatment because 
our ultraconservative Food and Drug Administration, which characteris
tically errs to the side of the public health when harboring the very 
slightest of doubts, and not vice-versa as some would like to believe, 
has not yet approved said drug or treatment. 

In conclusion, and with the foregoing as prologue I wish to pro
pose what I feel, as a food professional and •student' of food laws and 
regulations, to be the most rational, sensible, prudent and reasonable 
resolution of the current controversy and debate surrounding the sub
ject bills A-3150 and S-2571, or more precisely their proposed amend
ment to Chapter 5-8 of the State Food and Drug Act, having to do with 
definitions of adulterated food. As in the case of other state food 
statutes and regulations, which tend to be patterned after, and in gen-
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eral consistency with their federal counterparts for obvious reasons1 
the subject Chapter is true to this norm of harmony and consistency. 
Chapter 5-8-A of the State Food and Drug Act, which contains six def: 
nitions of "adulterated food", is a nearly verbatim replicate of the 
comparable section 402-(a) of the Federal Food, Drug and Cosmetic Ac· 
which does the same, except that the latter contains seven definitioi 
Definition 402(a) (7) states that "A food shall be deemed to be adult1 

ated if·it has been intentionally subjected to radiation. unless the 
radiation was in conformity with a regulation or exemption in effect 
pursuant to Section 409". 

Section 409 of the Federal FD&C Act is, of course, the "Food 
Additives" section which includes the mechanisms through which the F 
and Drug Administration considers and approves food additives on the 
basis of established safety and ~fficacy, in this instance a physica 
process that was classified as a food additive by the Congress in 19 
so that it would be regulated in this fashion. It is in accordance 
with Section 409, as intended by the Congress, that the FDA promulga 
regulations approving specific food irradiation applications going a 
far. back as the early-to mid 1960 1 s, and most recently the new gene! 
regulation (Appendix D) finalized in April, 1986. It is in accordar 
with this section that the FDA is presently considering additional 
approvals including the irradiation of poultry for pathogen control 
petitioned for by the USDA. 

Clearly, the framers of the State Food and Drug Acts or StatutE 
including in New Jersey, intended that the State Acts be kept as cor 
sistent as practically feasible with the Federal Act for reasons toe 
obvious to need mention. There is simply no fact-based reason why 
defining irradiated foods in terms of adulterated to complete 5-8-A 
Title 24 by adding the 'missing' clause A(7), so to speak, should 
depart .from this norm; therefore, I submit that if this is to be doi 
the amendment be worded something like as follows: "For the purpos1 
of this subtitle food shall be deemed adulterated: A. (7) if it has 
been intentionally subjected to radiation. unless the use of the ra1 
tion was in conformity with a regulation or exemption in effect pur 
suant to section 409 of. the Federal Food,•Drug and Cosmetic Act", t: 
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. .. . 

· •preserving the already existing coJnpl.ete consistency and harmony 
. . . 

. . .between the two directly related sections. 
Now it might be argued that the amendment in.its present :form·in 

the bills under consideration, if enacted into .law, can al:liays be so 
modified by subsequent_ amendment if and when.deemed appropriate; how--_ 
ever J: submit that such reasoning in this case would be :deeply flawed 
£or-.at·1east--the -£dllowing· 'reasons: -

As pointed out in earlier sections, serious, objective in-depth 
examination of the true facts ·of the matter.pertaining directl.y to 
defining irradiated foods in terms ofa.ault~rated in a statutory con
text, in isolation ,from a julllble·of confounding-peripheral ·issues and 

. allegati·orrs with their accompanying inflammatory rhetoric can only 
. . 

reveal that there is simply no sound reason, based upon irrefutable 
facts, to go about amending in this 1 stepwise 1 ·fashion, and every good 

. . . .· 

reason :for doing it as I suggest, if it. .is to be done at all. Merely 
referringtothe "S.TATEMENT0 at the end of the bills as originally-sub-

- mitted bears this out.. It refers to "workers exposed to radiatfon_ll (as 

.though .j:.l;µ.s ,wer.e .a :norm in-stead .of an extreme,ly rare exception) which. _ 
has ,nothing whatever to do with defining irradiated ,foods in .terms of 

-- . "adul teratedtl, and which in New Jersey is infinitely more relevant .to 
garuna irradiation of 'health care and other-nonfood products in·a?ly 

case~ The "STATEMENT11 also refers to "the impactsasse:>ciate:d wit}:>. the 
transpor.tation of .radioactive material used in the processing" (as 
though, in the established galilllla- processing context, t:here have .been 
any 11impactsll}, to which the same disclaimers apply. Where it does 

. . . . 

make -re-ference to actual ·irradiated food safety the "STATEMENT" maJces 
baseless, and thoroughly re'-!U:ted and dismissed (by the FDA in Appendix 
D, for one) inferences about 0radiolytic products" possibly causing 
"cancer,, birth defects, or other disorders", and inadequate safety 
testing, with no indication .in the latter instance as to what exactly -

is £elt to be lacking or needed, who is to addr.ess it and how, and who 
,· . . . 

is to Ultimately review and pass judgment on irradiated foo.d safety, ff 
not the FDA which has.already done so .. 

.. The amendment, in its ·present form, in effect,calls for yet 
another lengthy, needless moratorium on regulatory and industrial 

- ·progress. to .pennit yet ·more safety research (anti-:nuclear backers of 
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such legislation at the state and federal levels desire no less than 
the permanent elimination of the entire technology with this approacl 
as but part of a strategy) • What is perhaps not fully realized, if , 
all, by those holding this view is that food irradiation is just lat 
emerging from a needless moratorium which was touched off by the USF 
in 1967-1968 for much the same reasoning when food irradiation was 
poised to go industrial then, following already decades of safety te 
ing that many in the scientific/public health community at that time 
were convinced had established safety/wholesomeness beyond reasonabl 
doubt. What did over a decade of additional worldwide safety/ 
wholesomeness testing during this moratorium accomplish? It merely 
further confirmed, at great cost in manpower, funds and lost opportt 
ities to realize the public health and other benefits food irradiatj 
offers, what we in the field at the time well knew; namely that irrc 
ated foods are safe and wholesome, and the process offers many provE 
potential benefits. Do we ne.ed yet another moratorium on long-awai1 
and hard won progress? Put another way, do we need to repeat histoJ 
largely to pander to a tiny but noisy activist minority that sTands 
firm defiance of ever becoming convinced of what the mainstream sci, 
tific and public health community has become thoroughly _convinc;::ed o 
and thereby deny the majority, who are vaguely aware of the contriv, 
controversy, if at all, their freedom of choice in this context? I 
no; let the informed New Jersey consumer vote in the supermarket as 
opportunities for such choices present themselves! 

Finally, the subject bills, and especially some of the oral an 
written statements (>f their sponsors and outspoken supporters const 
tute a vote of no confidence in the FDA and its parent Public Healt 
Service and Health & Human Services Department, whereas the Am¢rica 
Medical Assn. and all reputable scientific organizations that have 
taken a position on the matter in the U.S. have given the FDA a vot 
confidence. The main criticism heard from this latter side, incluc 
university scientists who have research food irradiation is that t:t 
FDA, in its characteristic.fashion, is acting much too slowly and 
ultraconservatively in approving·food irradiation applications now 
it has finally gotten around to doing so, following a years-long me 
torium of arguable need that it touched off in 1967-68. In comple1 
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its new, general irradiated foods regulations in April, 1986, this 
unjustly maligned Agency stopped well short of adopting in-toto the 
Codex Alimentarius International Irradiated Foods Standard that was 
approved by the World Health Organization and adopted by the U.N. with 
the approval of this same FDA, which also participated in the develop
ment of the Standard over years. Instead, it intends to add additional 
approvals gradually, on a case-by-case basis. 

This is the same FDA that resisted pressure to approve thalidomide 
in the U.S. twenty-five years ago when it was approved and being used 
elsewhere, and subsequently resulted in serious birth defects. As a 
result of this 'close call' the FDA became even more conservative, as 
evidenced by its setting off a worldwide moratorium on food irradiation 
regulatory and industrial progress a few years later, the rationale for 
which has undergone considerable thoughtful criticism, including by 
t-day's FDA scientists who are dealing with food irradiation in a cau
tious but positive manner. There are countless other examples of FDA 
ultraconservatism, as any health care product or food additive manufac
turer who has spent a fortune on studies and worked for years to get a 
product approved can attest. (The latest example of this was the May 
29 FDA decision to, at least for-the-time-being, deny approval of a 
proven effective blood clot-dissolving drug developed by the young 
biotechnology firm, Genentech, largely over questions as to whether it 
actually benefits heart attack victims; not because of uncertainty as 
to its safety. This action sent Genetech's stock plunging and cast a 
pall over the fledgling biotechnology industry; and the FDA is accused 
by some of being a pawn of industry). Does this FDA deserve or merit 
the legislative vote-of-no-confidence that the subject bills and their 
accompanying alarmist rhetoric demand, essentially to pander to a tiny 
minority of special interest activists and their converted? This wit-
ness is convinced that there is only one rational answer, and it can 
best be expressed by rejecting the bills outright, or, short of that, 

by putting right their proposed amendment to Section 5-8 of Title 24 as 

proposed in this testimony. 
Respe~ fur1-)-y, .. ,. q., !', I/.//, ./v', . I _x.._) /-<..-{'Lt;1:.,, l /},'t,,~ 

George G. Giddings, Ph.D. 
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FAO/IAEA Food Irradi_ation Newsletter Supplement,· Apri 
1987: List- of Irradiated Food Clearances by Country, 
and st~tus. · · 

(those marked with an asterisk are included in the 
master set for.the Committee.only). . 

-In Point of Fact: Food Irradiation----world Health 
Organization; Geneva, · 1987. 
Safety Features of Typical category IV Cobalt-60 Gamitl 

. Irradiators, Nuclear Regulatory Commission. . 
The Microbiological Safety of Irradiated Foods--..;Worl 
Health Organization/FoodandAgriculture Organizatior. 
1983. ··-. .. ', . ·. .·. . . . 
Radiation Preservationof Foods: A Scientific Status 
Summary by the Institpte of Food Technologists Expert 
Panel on Food.Safety and Nutrition. IFT, 1983. 
RadiolyticProducts in Radiation Sterilized Beef,· 
Chicken, Pprk,<Bacon and Ha.m---Executive Summary of 
Final Report by -Charles Merritt, Ph.D. et al, 1984. 
This nearly 500 page report of well over a decade of 
direct analytical chemical research on radiolytic pre 
ucts definitively concludes that "There are nouniquE 
radiolysis products•i (this has since been further sul 
stantiated at the.National Bureau of Standards) • 

. · Food Irradiation: Technology at a Turning Point--
Chemical & Engineering .News, The American Chemic:al 
Society, May, 1986 (an in-depth ACS analysis)~ . 
Report of Clinical Research on -Human Volunteer qonsu1 
of ·Irradiated Foods in the Peoples Republic of China 
This most definitive research to date on (lack of) i: 

· diated food toxicology employing human subjects,• 
.released in 1986, reaffirms that consumption of irrac 
ated foods does not result in sub-cnrcmic clinical m, 
festation such as -polyploidy, etc::. · 
Wholesomeness·. of Irradiated Food-..;.-world Health 
Orgal)ization, 1981 · (the definitive WHO document). 
Codex Alimentarius International.General Standard fo 
Irradiated Foods and Code of Practices for the Opera 

· of Radia_tion · Facilities for the Treatment of Foods. 
FAO/WHO World Food Standards Program, 1984. 
Facts on Food Irradiation---National Coalition for F 
Irra.diation, Washington, DC, ·1986. --
Report on the Safety and Wholesomeness of Irradiated 
·Foods by the British Advisory Committee·on Irradiate 
and Novel Foods, 1986~--with comments by the British 
Medical Associaticm and :my rebuttal of the latter · 
nonsense. -
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APPENDIX G: 

APPENDIX H: 

Food Irradiation: Prospects for Canadian Technology 
Development, plus accompanying Discussion Paper--
Science Council of Canada, April, 1987. These documents 
by this preeminent Canadian Scientific Advisory council 
thoroughly refute and repudiate a report of a biased and 
politicized (on the sUbject) Committee of the Canadian · 
Parliament on Consumer and Corporate Affairs which was 
released around the same time and gets all·the media 
play. 
Ionizing Energy in Food Processing and Pest Control, 1. 
Wholesomeness of Food Treated With Ionizing Energy. 
Council for Agricultural Science and Technology Report .. 
No. 109, July, 1986. · · 

Use of Irradiation as a Quarantine Treatment for Fresh 
Fruits of Papaya from Ha.W!!ii. USDA Animal.· & Plant 
Health Inspection Service Proposed Rule. Federal 
Register 52 (2):292-295, 1/5/87. 

Irradiation in the Production, Processing; .. and. Handling 
of Food: Final Rule - U.S. Food & Drug Administration -
Federal Rr1ister 51-(75):13376-13399, 4/18/1986~ 

Filing of USDA Food Safety & Inspection Service Food 
Additive Petition for the Safe.Use of Sources of . 
Ionizing Radiation for Red,uction of Food-Borne Pathogens 
(e.g.,·salmonella) in Poultry Products. Federal 
Register 52(34):5343, 2/20/87 (approval expected). 

on the Cutting Edge of Dietetic --ScienGe - Saundra N •.. 
Aker, R.D. Nutrition Today, July~ August, 1984~ pp. 24-
27. This article, by the Director of Clinical Nutrition 
at the Fred Hutchinson cancer.Research Center,.Seattle, · 

·· attests to .her excellent results with a variety of radi
ation sterilized meal components in the diets of her 
patients since 19741 · · · 

Symposium on Nutritional and Toxicological studies on 
Irradiated Foods: Introductory Remarks •. In, Proc .. 40th 
Annual Meeting of the Federation of American Societies . 
of Experimental Biology, Atlantic City, NJ, April, 1956. ·. 
FEDERATION PROCEEDINGS 15(1) 905- (included to illus
trate that such studies have been conducted and evalu;.. 
ated by qualified, competent, knowledgeable and objec-
tive learned societies for decades) • ·· 

Wholesomeness of Irradiated Foods: An Annotated 
Bibliography. Compiled by E.F. Reber, Ph.D. et al,· 
Department of Food and Nutrition, U. of Massachusetts, 
in, FEDERATION PROCEEDINGS 25(5):1529-79, 1966. 
(Contains an incomplete list of over JOO entries of 
published research on irradiated food wholesomeness as 
of.1966: clearly much had been done by then}. 
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* Irradiation is a physical method of processing foods which is comparable to methods 
such as heat treatment or freezing. It consists of exposing foods to gamma rays, 

x-rays or electrons over a limited period of time. 

* X-rays and electrons are generated by appropriate machines, while gamma rays are 
generated by the radionuclides Cobalt-60 and Caesium-137. Cobalt-60 is not a waste 

product from the nuclear industry but is specifically manufactured for use in radiotherapy, 
sterilization of medical products and the irradiation of food. Caesium-137 is one of the 
fission products contained in used fuel rods. It must be extracted in reprocessing plants 
before it can be used as a radiation source. At present, almost all radiation facilities 
in the world use Cobalt-60 rather than Caesium-137. 

* The irradiation technique has some distinct advantages over conventional food 
processing methods: foods can be treated after packaging; it permits the conservation 

of foods. in the fresh state; perishable foods can be kept longer without noticable loss of 
quality; and last but not least, the cost of irradiation and the low energy requirements 
compare favourably with conventional food processing methods. Irradiation treatment up to 
the prescribed dose leaves no residue; changes in nutritional value (i.e. loss of some 
vitamins) are comparable with those produced by other processes and during storage. Foods 
processed under prescribed conditions for irradiation do not in any way become radioactive -
a fact which many people do not understand. 

* Food irradiation is not a miracle process which can convert spoiled food into high 
quality food. It is equally true that not all foodstuffs are suitable for radiation 

treatment, just as not all foodstuffs are suitable for canning, freezing, drying, etc. 

* Food irradiation has two main benefits to the health and wellbeing of man: (a) the 
destruction of certain food-borne pathogens, thus making the food safer, and (b) 

prolongation of the shelf-life of fo,d by killing pests and delaying the deterioration 
process, thus increasing food supply. 

* Before introducing this new technology, positive evidence and assurance had to be 
obtained that it would not have any hazardous side effects. The task of proving this 

was coordinated by the International Project in the Field of Food Irradiation, in which WHO 
participated in an observer capacity. 

* Data generated by this Project were periodically reviewed by Joint FAO/IAEA/WHO 2/ 
Expert Committees which represent the co.llective views of a group of international 

top-level experts and not just the views of individuals or organizations. In 1980, the 
conclusion was reached that irradiation of any commodity up to an overall average dose of 
10 kGy 3/ presented no toxicological hazard. This Committee also considered that irradiation 
of food-up to this level introduced no special nutritional or microbiological problems, 
thus establishing·the wholesomeness of irradiated food up to an overall average absorbed 
dose of 10 kGy. No new evidence suggests otherwise. 

* In order to respond to questions still existing in 1980 concerning the microbiological 
safety of irradiated food, the Board of the International Committee on Food Microbiology 

and Hygiene (ICFMH) of the International Union of Microbiological Societies was approached 
for a second opinion. The Board analyzed the scientific knowledge to date and concluded 
that there was no cause for concern; there was no qualitative difference between the kind 
of mutation induced by ionizing radiation and that induced by other preservation processes, 
such as heat treatment or vacuum drying. Food irradiation was seen by the Board as an 
important addition to existing methods of controlling foodborne pathogens and did not, in 
their view, present any additional hazard to health. 

'J:./ Food and Agriculture Organization; International Atomic Energy Agency; World 
Health Organization. 

3/ The absorbed dose is expressed in terms of the gray (Gy), as recommended by the 
Inter~ational Organization for Standardization; k stands for kilo (= 1 000). 



* More than 30 countries have recognized the advantages and have given clearance for the 
use of irradiation in processing some 30 food items and commodities. 

* The Joint FAO/WHO Codex Alimentarius Commission 4/ was presented with the conclusions 
of both the 1980 FAO/IAEA/WHO Expert Committee a;-d the Board of the ICFMH and 

declared itself satisfied regarding the safety of low and medium dose food irradiation. 
The Commission adopted the Codex General Standard for Irradiated Food and the Recommended 
International Code of Practice for the Operation of Radiation Facilities for the Treatment 
of Food. 

* As a result of these internationally agreed documents, all countries -
their stage of development - are encouraged to apply food irradiation. 

not only allows for a larger supply of safe food but also has the advantage 
dependence on food treated with chemical substances. 

regardless of 
The process 

of reducing 

* In order to continue the evaluation of developments in the field of food irradiation, 
an International Consultative Group on Food Irradiation came into being on 

9 May 1984, currently made up of 26 countries 5/ from among Member States of FAO, IAEA and 
WHO. 

* The World Health Organization sees food irradiation as a process which has the potential 
to increase safe food supplies, thus contributing to primary health care. 

* Widespread information campaigns are still 
accepted. WHO is concerned that rejection 

emotional or ideolog.ical influences, may hamper 
the most. 

required for food irradiation to be fully 
of the process, essentially based on 
its use in those countries which may benefit 

r--;- WHO and FAO are planning a publication on the subject of food irradiation which wilJ 
discuss the advantages and limitations in comparison with other preservation processes 

I and will outline the benefits for consumers in both developed and developing countries. 
This publication is expected to appear in 1987. 

\......---

4/ The Codex Alimentarius Commission is an intergovernmental body implementing the 
Joint-FAO/WHO Food Standards Programme. To date it has a membership of 129 countries. 

5/ Argentina, Australia, Bangladesh, Canada, Chile, Egypt, Federal Republic of 
Germany., France, Hungary, India, Indonesia, Iraq, Israel, Italy, Malaysia, Mexico, 
Netherlands, New Zealand, Pakistan, Philippines, Poland, Syria, Thailand, Turkey, ·united 
States of America, Yugoslavia. 
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Key for figure 2 wftb referea~ _ to the pertinent part of thJI ltalldard. 

1. Water Cooler 10.4 
2. Radiation Room Ventilation System 8.21.2 
3. Radiation Room Monitor Probe 8.4 ·_ · 
4; Safety Delay Timer Alarms 8. 7 
5. Emergency Stop Device 8. 9 
6. ·_ Heat and Smoke Sensors 8.20.2 _ _ 
7. Water Level Control-Normal 10.2.1 
8. Water Level Control-Abnormal (Low) 10.i.2 
9. Source Hoist 8;13 

10. 'Source Down• Switch 8.13 
11. Roof Plug lritedock Switch{s) 8.15 
12. Pool Guard 8.19 
_13 .. Radiation Room Shield-Concrete 9.2 
_ 14. 'Source Up' Switch 8.14. f 
15. Source Storage ·Pool 9.1 · _ 

· 16. .- Safety Delay Timer Keyswitch 8. 7 
17; Exhaust Air Intake 8.21.2 _ ·. 
18; Personnel and Product Entry/Exit Maze 8.6 & 8.11 
19; Radiation WamingLight 8.14.1 · -- - · 
20. 'Source Moving; Light 8.l4. l __ _ 
21. Product Entry/Exit Barrier Doon 8.11 

-- 22. Product Entry/Exit Maze 8J1 -. 
23. . Product Exit Monitor 8.12 
24. Source Hoist Power Disconnect 8.22 
25. Check Source Location 8.3 
26. • Personnel Access DoorWith Interlocks 8.6 
27. Radiation Room Moriitor with Alatms 8;4 
28. Seismic Detector_ 8.25.3 -- · _ 
29. Master Key Attached to Portable Survey Meter 8.2 & 8;3 
30. Control Console 11.1 · 
31. Water Conditioner 10.3 

_., 
. ·I' 

· .. .-· 
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Mr. Ch a i rma n: 

I we 1 Ct")fTle the opportunity to ~P here today t;o testify abo11t the 

activities of the Food and Dru~ ~dministr~tion (FDA) in the arP.a of 

food ir-radiati0n. 

Rack.ground 

Our involvenent with irradiation technology to preserve food goes 

back many y~ars. The possibility that benefits could be derived from 

irradiated food was explored as early as the late 1930's. It was 

studied in P.arnest by the United States government in the 1950's as a 

potential preservative for military food rations as well as a means of 

eliminating microorganisMs frOf'l food, controlling insects, and 

extending the shelf life of fruit~~nd vegetables under the Atomic 

Energy ColTlfTli ssi on' s 11 ato1T1s for p~ace" program. Alt hough FDA had not 

yetacquir~d the specific reg,1latory authority over the application of 

this new technology that the Agency possesses today, FDA becanie 

involved nonetheless by advocating that wholesoMeness testing be 

conducted before any irradiated foods be marketed or otherwise 

routinely used. 

FOA's involvement in the development of food irradiation beCafTle 

pivotal in 1958, when the Congress mandated in effect, that food 

irradiation be subject to Federal premarket approval. This involvement 

was accomplished through a change in the Federal Food, Drug, and 

Cosmetic Act to prohibit the use of a new food additive until its 

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

l~ ,x 
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specifying its conditions of use. T"le 1efinition -of a food additive 

.was rlrafte-d to specifically inclurle Sl)·JrCP.S of radia1:ionintended for 

use in processing food because this use l"lay affect the characteristics 

of food. 

Since then, FDA has approved food irradiation for five different 

uses: . 

o The first was to control insects in wheat and wheat fl our in 

1963. 

o The second, in 1964, was to inhibit sprout developnent in white 

potatoes. 

-0 In 1985 FDA approved a third use for food irradiation -- to· 

control the organism that causes trichinos.is in pork. 

o The Most recent approvals, which occurred ~imultaneously in 

l 986~ i nvo 1 ved two uses. These were: 

-- to slow growth and ripening and to control insects in 

fresh fruits and vegetables and 

to ldll insects and control mi croorgani sins in dry or 

dehydrated herbs, spices, seeds. teas and vegetable· 

seasonings. 

As I will describe later in my testinony, FDA 1 s principal focus in 

evaJuattng each of these uses was to ensure the safety of the 

irradiated food~ 

· A.s these approvals indicate, many different technical effects can 

he accomplished by irradiating food. Irrarliation can extend ~ 

/0 1,X 
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product's shelf life by inhibitin'J the growth and ripening of fresh 

produce, ~rid by ret1ucing the nunher of microorganiSfT1S that spoil food. 

CoMplete sterilization of foo<i by irra<1i.:ition results in a shelf-stable 

product similar to unned food. Pathogeriic organisms, parasites, and 

insects four,d in food can he controlled by irradiation. Ac1dition.:11ly, 

irradiation can c~ange CP.rtain physical properties, sucti as rlecreasing 

the rehyrlration tirie of dehydrated vegetables, increasing the yield of 

fruit juice, ar,d tenderizing meat. Other Means available for 

accomplishing the same purposes as the permitted uses in our food 

irradiation regulations include ~ooking and chemical treatments. 

Hhen food is irrarliated, most of the rarliation passes through the 

food without hei ng absorbed. It kills or sexually sterilizes any 

insects, and prevents fruits or vegetables from ripening too fa st 

thereby extending shelf 1 i f e. Irradiation leaves no residue in food. 

It does not make the food radioactive, nor does it pose any 

danger of radioactivity to consumers. Consumers are not exposed to 

radiation through handling or ingesting irradiated food. 

The ionizing radiation uset1 to _accomplish food irrarliation can cone 

from various sources, including gar.na rays, x-rays and electron be.:if'ls 

derived from electron beam accelerators. While radioactive sources 

that prorluce gama rays are c11rrently the 111ost comMercially used 

sources in producing the desired energy levels, these other 

non-radioactive sources (i.e. electron beaf'ls and x-rays) can substitute 

for theM quite well in 111any instances. 
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The ~mount of rarliation necessnry to tre~t fonds variAs d~pP.nding 

upon the intended use. Multicell nrganisrris are affected ~ore re~dily 

than single cell organisfT1s; growing organiSfTIS are affected rriore rearlily 

than dorri~nt 0rgani SfTIS. Th,is, doses sufficient to slow the ripening 

process, inhibit sprouts and kill insects would not he enough to ~ill 

organisr,s such as the kind that cause trichinosis. In turn, microbes 

si"lpler than trichinella spiral is require a higher dose. Viruses, 

which are smaller than a biological cell, are very resistant to the 

effects of radiation. 

With a few exceptions for l'linor dry ingredients, food irradiation 

permitted hy FDA involves technologically low 1eve1s of radiation. For 

exa~rle, the amount of radiation necessary to sterilize food is 

approximately 50 times hiyher than the amount needed to control 

insects. It is true, of course, that food irradiation does require 

levels that are far too high to directly apply to humans, such as the 

levels used in chest x-rays, for example, but this fact has no bearing 

on the siifety of food for hufTlan consumption that is treated with 

radiation. 

A Spectrum of Concerns 

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

radiation understandably singles it out for more public attention and 
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concern than most food additives r~ceive. And as with any 

controversii\1 subject, therf:i is ;i broad spectrur-i of vie\~S. 

On one hand, we have heard expressions of frustration that, i'l the 

most technologically advanced country in the world, the full potential 

of food irradiation is not ">eirig met, especiall_y cOITlpared with its use 

in .other countries. Many of these concerns have been reflected in 

recent legislative efforts hy Represe""tative Morrison and others to 

facilitate rPsearch anddevelopnent leading to commercial use as well 
. . . 

as enhance public accept~nce of food .irradiation. 

At the other end of t;,e spectrum, some people have expressed the 

view that all of the safety issu@s related to food irradiation have not 

heen resolvedw These-concerns are reflected in legislative efforts hy 

Representative ·Bosco and others that would· repeal SOfTle of FDA I s 
.. -· .. - __. 

approvals of foorl irradiation and require the National Academy of 

Sciences to study the· risk to hurian health and the envi ronrnent 

presented by the irradiation of food. 

I can appreciate. both points of view and welcome the opportunity to 

addtejs these concerns today. 

FDA' s mi ssi-on is to determine the safety of the process under 

specific conrlitions of use. In sur.inary, I remain co'lvinced that our 

·actions in accomplishing this fTlission have heen scientifically sound. 
- . 

I would characterize our approach over the years a~ fundamentally 

cautious and conservative. 

l/fJ X 
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13pectrt.JTT1 wti~n conp,;rert 11tit·h other nattons. The Codex 1\1 inentari us 

Commission. of the \lorld Heal tn Org.anizatio,i and Food and Agricultural 

Organiza'tion9 +,ase'd on a recoJT1rr1endation of its Joint FAO/IAEA/W~O 

Expert Committee has reviewed and assessed all data on the· 

"(holesomeness of i r.radi ated foods, and has recoml"lended that member 

nations permit the us£ .of irradiation on f.ood in ricises up to 10 tilTles 

tli gher than those tna t FDA has approv~d. 

The Regulation offpod AddiJ.iyes 

1n c:arryi ng out H.s ·responS'ibilit'i es I FDA has f6llowP.d the same 

general procedures in the developr.,ent of regulations for the use of 

sources of radiation that it fol lows in the devel opmetrt of ~regufati ons .·. 

for .other food adrlitives. Congr~ss' decision to include irri!diated 

·food iTI the foOd addithre i)rovisions of our statute clearly shows that 

Tt intended.JOA to be responsible for regulating the use of ir.radiation 

. 'by ;requi'ri-ng a rig·orous ·Teview o·f the ·potef'ltial hazards associated with 

tht.s fo·pd treatment pr-o.cess .• 

As J stated earli-er, the burden -of tfemonstrating that a source of. 

radia1:ion.canbeused safely to irradiate foods was, as with other 

additi-v~s, placed on the pro1>011ents of its use. The principal 

·p·rocedur€ ~st:ablished for premar,ic~t a,pproval of an additive's safe 11se 

111)'_ 
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is the filing of a food ac1di':.ive petition. Such a petition l'IUSt 

contain adequate data to de"lon-;trate the safety of the 1JSe. 

In ~ddition, un1~r the fond ad~itive provisions of the act, there 

is a seconrl proci?'1ure by whicl-t fooc1 additive approvals nay come ahout. 

Trle ~overnfTlent may, on its own notion, propose to approve a particular 

SPt of conrlitions of use. The evidence supporting the safety of these 

conditions of use must meet the samP. standard for demonstrating safety 

as the evidPl'lCe in a petition fr()"l ind1Jstry. Generally speaking, the_ 

latter procedure is used far less frequently than the petition process. 

It is generally reserved. for ci rcurnstances in which the Agency believes 

that proposing t0 approve a particular use will oe of clear henefit to 

public health or will allow the Agency to operate more efficiently. In 

t~e case of foo~ irradiation, hoth procedures have been utilized, for 

reasons that I will explain shortly. 
. . ··--·. -

The principal issue associated with the approval of an additive by 

either procec1ure is, of course; safety -- and the quality and quantity 

of scientific evirlence needec1 to establish safety. As with any product 

or process, it is impossible to prove beyond any doubt that no ham 

will ever result under any conceivable circumstance. Congress 

recognized this fact in 1958. In the CoflYTli ttee reports fron both 

Houses on the Fooc1 Additives Arnendr1ent, Congress said that safety 

requires proof of a reasonable certainty that no ham will result from 

the proposed use of any additiv~. 

11,t,X 



food Irradiation and Safety 7esting: Early DP.velopment~ 

Since the 1960's, when the ~irst petition for the treatmel"lt of food 

wi1:h ri!di~tion sources :,,,as suhmittP.r1, thP Agency has bP.e,, confronterl 

with questions about "ihat test procedures are appropriatP. to establish 

to a rP.asnnable certainty that no ham will res1Jlt from the use of 

radiation sources in the treatMent of food. 

Traditionally, high dose ar1imal feeding st1Jrlies are used to 

determine the safety of a food additive. Such testing rP.quires a 

rleterminat ion of the highest "no-effect level" for the tested :;ubstance 

anrl consirleratfon of the al'l'lount of the substance likely to be consumed. 

To allow for uncertainty in relating data gained from laboratory 

animals to humans, a 100-fold safety factor is typically applied. In 

other words, the AgP.ncy wilhot a"p-prove human consumption at a level 

that is any hi yher than l percent of the highest 1 evel of consuMpt ion 

of wtiich there was no adverse effect in animals. 

Initial efforts by FDA and industry to establish the safety of 

irradiated foods relied on feeding irradiated food to laboratory 

animals. In effect, irradiated food was to be tested as if it were a 

discrete chemical entity similar to a "conventional" food additive. 

The initial philosophy of the FDA scientists was to c1evelop a core of 

wholesol"lenPss sturlies on different types of foorls to provirle a matrix 

fron which the safety of other foods could he deduced. T~is approach 

yielded enough dat:a to pennit the Agency in the l960's to approve 

11JX 
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petitions for certain specified uses of ionizing radiation for 

inspecting fooci, control1irig it1sect infestation in wt1eat ~nd wheat 

flour, 3nd inhibiting sprouting in ~hite potatoes. 

Other early petitions '1id not result in regul-3tions for a variety 

of reasons. Petitions for the use of radiation for fTlicrobial control 

on citrus fruit, strawberries, fish and fish products, and haf'Tl were 

withdrawn without prejurlice because they lacked sufficient data to 

support the eff P.cti veness or the safety of the process. FDA did not 

act on other petitions for irradiation of other .foods because they were 

c 1 early i ncornpl ete. 

As sci 0 "'tists were discovering, evaluatins the safety of irradiated 

foods ny traditional testing methods was inpractical for several 

reasons. The most significant probleri, was the inability to obtain the 

100-fold safety factor. Because the irrarliated food itself was 

considered the substance to be tested in these studies, it was 

impossible in most instances to feed the exaggerated amounts of food 

that are necessary for the purpose of traditional toxicological 

testing. 

FDA found that more than half of the petitions that tt was 

receiving on irradiation, as originally presented, did not provide 

necessary and persuasive evidence to support the requested regulations. 

As a result, the Agency 1 s Bureau of Science conducted a c;eninar in 1967 

for governnent scientists anrt administrators interested in the 

11c/X 
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processing and review ~f petitions i"volving irradiation 0f f0od. The 

sel"'1inar ;:,resentations were Cl)fT1piler1 into a report thr1t was ·1se'1 as ~n 

airl tn evr1l1Jr1tion. The 1967 sef'linar noted the need for fTlore ':)asic 

rPsearch in vari0us disciplines to i1"'1prove safety evr1luation. 

Perhaps the low point for food irradiation occurred shortly 

therer1fter, when in 1968 FDA revoked three reg1Jlations for irrarliating 

bacon. This revocation reflected a cull'11inati0n of FOA's concerns about 

the quality of the safety data ~eing subJT1itted in many irradiated food 

petitions. When FDA received a petition for irradiating ha1T1 that 

relied heavily on reports originally submitted with respect to bacon, 

the Agency chose to require submission of the relevant raw data on 

which the origin~l reports were hased. The Agency's reevaluation 

resulted in FDA concluding that the safety of rarliation-preserved hacon 

had not been sufficiently demonstrated. This conclusion. and rP.sulting 

revocations. djscouraged interest in food irradiation for sev~ral 

years. 

Food Irradiation and Safety Testing: An Evolution of Thought 

Since 1968, however, scientists have l~arned much about radiation 

chemistry of foods, and new scientific. data addressing the earlier 

q1Jestions and problems have becooe available. ln the late 1970's, 

these rlevelopr.ients resulted in a renewed interest in irradiation as a 

possible safe alternative to the use of chemicals in food -- which in 

turn led FDA to review ,:,f thP. conplex iss11e of irradiated footjs. An 

//) X' 
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internal FDA task. force, the R1Jreau of Foods Irradiated Food Comittee, 

was fomed to P.val1JatP tlie Agency's p.olicy on irrar1iated fl"'lodS in light 

of the then current knowlerlge in tnxicology and radiation chefTlistry al"ld 

to reconl'lend crit~ria for safety evaltJation. 

The first question confronting the Committee was: what should be 

tested? Or, more appropriately, what is the difference between an 

irraciiated food and an unirradiated food? The Committee concluded that 

the only difference of t11xicological relevance was the products formed 

during the irradiation process. 

The Committee then tiskerl whether all such products should be of 

concern, or whether concern should .._e limited to some smaller portion 

of these productc;. Working wit!-\ data from the U.S. Army's High Protein 

Food Sterilization Program, the Comittee found thi\t of 65 StJbstances 

produced by irradiation that had been identified by. Army scientists, 

ITIOSt were also found in- cooked-meats and in other foods. Only six 

substances (or about 10 percent) could not be verified in the 

literature as being present in non-irradiated food, although these six 

were similar to natural food constituents. The Committee thus 

concluded that possibly up to 10 percent of all radiolytic products may 

be unique to irradiated food, althoiJgh not enough is known about 

components of nonirradiated foods at such low concentrations to 

conclude that these 10 percent are indeed unique~ 

,1,x 
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Nonetheless. t~e Comittee r1ecirle'1 to ~ssurie that ~niq11e radiolytic 

products (URP 1 s) are foMed during food irradi.Hiqn. Based on a 

consir1erahle body of data on radiation chemistry of foods the Comnittee 

then deducerl that at an ansorbed dose of 1 "kilogray" (kGy) of 

radiation, c"tbo•1t 3 parts per f'T'lillion in a food substance could be 

unique to irradiated foorl. Because more than 10 different URP's are 

likely to be fomed, the concentration of any one URP would thus be 

less than one part per millio'l. The ColTlfTlittee concluded that the 

chances of a single URP of unusual toxicity being fonned in significant 

ar,ounts at rloses bPlow 1 kGy would be nPgligible, especially since the 

identified products presuned to be unique are chemically sir,ilar to 

other foo<1 components. The Corrrnittee also pointed out that its 

estfr1ates probably overstaterl the total·nunber of URP's. 

The Col'lnittee concluded that food irradiated at a dose not 

exceeding l kGy is safe for hurian consumption and that below this dose, 

aninal feeding tests are not necessary to establish safety. The 

ColTITlittee's finding of safety applied even to a diet where a 

substantial proportion of the food was irradiated at 1 kGy. Annual 

feeding and other toxicity tests were recorrrnended, however, for foorls 

irradiated above 1 kGy. 

The Cof'T'lnittee further concluded that a food that COfT1prises only a 

small fraction of the hunan diP.t (e.g. nutneg) and thiit is irradiated 

at doses up to 50 k.Gy would necessarily contribute far fewer radiolytic 

ti ,.x 
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products to the daily diet than a food rP.presenting a significant 

fraction of the diet irradiated at l k.Gy. Consequently the Col'lrnittee 

also recontnended that foods comprising no More than fJ.01~ of the rlaily 

diet and irradiated at 50 li:Gy or less .-ilso be considered safe for human 

consuription witho11t toxicological testing. 

As a check. on the Committee's findings, FDA's Bureau of Foods 

established a second team of scientists, the Irradiated Foo<1s Task. 

GrotJp, to review all available toxicological data concerning foods 

treated with irradiation. The Major objectives of this Task Group were 

to CtJTipile and sulilnarize the toxicology data pertaining to irradiated 

foods, identify any consistencies with respect to adverse findings, 

look for patterns or trends in results among the studies, and sumriarize 

the experimental results at the end of the review. They also tried to 

determine whether food irradiated at a dose above lk.Gy could be 

considered safe without additional testing, as recorrnended by Codex 

O.limentarius. The review involved identifying from FDA files and from 

open literature all relevant toxicology studies (over 400). The Task 

Group examined all the studies, paying special consideration to those 

that appeared t-o raise quest ions about adverse effects. The Tas'< Group 

concluded that studies with irradiated foods had not shown adverse 

toxicological effects and agreed with the previous Comittee's 

conclusion that there was an adequate margin of safety for foods 

irradiated below l k.Gy. Hence, the Task Group agreed that toxicology 

tests on food irradiated at 1 kGy or below are not needed to support 
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a conclu.si0n that such foods are safe. However, this data base was not 

ar1eq11a~e to 15upport a broar1 r1ecision that foods May ~e irradiaterl 

safely at hig~er doses. 

Regulatory Efforts 

ln March of 19ol. fOA announc~<l in the Federal Register the 

availabil.ity of the first Corr1fTlittP.e 1 s report anrl invited the public to 

comment on it. The Agency also stated that it was considering several 

options, including the possiblP. issuance of regulations on the 

ComMissioner's initiative to perJT1it irradiation of foor.l at doses not 

exceeding 1 kGy. Such an Agency-initiated r~gulation would be 

predicated on the view that since safety had been established at the 1 

kGy level, a review of petition after petition for uses within that 

dose range would be an unnecessa-ry burden and expense to the 

taxpayers. 

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

its cornerstone regUlation on food irradiation. AMong other things, 

the Agency proposed to permit the use of irradiation at levels not to 

exceed 1 kGy for insect rlisinfest.ation of food and for the tnliibition 

of growth and maturation of fresh fruits and vegetables. We designed 

our propos~l to assure that no outstanding safety questions rerained 

with regard to four important issues: rac1ioactivity, radiolytic 

products, nutritional and riicrobiological concerns. 

llfX 
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The Agency simultaneously proposetj to pemit the use of irr~diation at 

higher doses as wel 1 -- 30 k:Gy -- for microbial disinfection of r1ried 

spices anrl dried vegetablP. seasonin9s. This higher dosage level was 

consistent with the reco1T1nendation of the Comittee that foods 

comprising only a SfTlall fraction of the hUfTlan rliP.t could be safely 

irradii!ted at 50 kGy. Also, such foods are not sources of nutrients 

and, being dry, cannot support nicrohial growth. 

In this case, as an additional safety factor, the Agency further 

noted that because spices are dry, irradiation woulrl likely cause 

fomation of fewer URP 1 s than it would in a moist food. This is 

beca11se most of the radiolytic products fanned in food result from 

reactions of the hydroxyl radical with other food components -- and 

water is_ the primary source of hydroxyl radicals in food. 

The Agency did lower the permitted dosage level for spices and 

seasonings in the proposal to 30 k.Gy frCT,1 the 50 kGy that the CofTTTlittee 

felt would be safe. FDA is obligated to set a limitation 1)11 the levels 

of use of any food additive substance so that the maxinllfT'I levels are no 

higher than reasonably required to accOfTlplish the intended technical 

effect. In this case, 30 kGy was considered sufficient fran an 

effectiveness standpoint. 

The final regulation for these uses "'8.S published two years later 

with only minor modifications. In the interim, FDA approved the use of 

irradiation not to excP.ed 1 kGy to kill trichinae in pork based on a 

petition that it received. 

/1'oX 
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Lingeting ~isperceptions 

Since ttiP.n, we have discovere ,at tWI) connon misperceptions have 

de11eloperj ahout FDA'shi\sis hr approving these uses and I am happy to 

have this opportunity to address therri. ~e first is that the 

rP.gulations wPre defiCiP.nt -- and even illega 1 ;.._ because they were -not 

based on aninal testing, Pven though the law does not manrlate any 

specific type of test. 

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

the conclusion .that a reasonable certainty exists that no ham will 

result from the expected use of an additive. Logically'., any test that 

would not contribute to this conclusion should not be required. FDA 

has not required animal testing in the past in those situations where, --· --·-. 
~Y chefT'lical or othet testing ,3nd sounc1 reasoning, it could conclude 

that the use of an additive was safe without animal testing. We are 

.satisfied that low ·doses and for minor uses of food irradiation, this 

is the case. Animal testing is simply too insensitive to show an 

effect from irradiation of food at low doses and, thus, wotJld not 

contribute additional infonnation to the evaluation of the safety of 

such uses. 

As it turned out, our Task Force's review of the existing 

toxicological _data led to. the second misperception -- that the data to 

support the regulations were inadequate hecause only five of the 409 

studies teviewectby FDA were considered hy Agency scientists to be 

1J.I X 
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properly conducterl and reportei:1. 'It is true thi:lt most of the reports 

were inadPq11H~ l'>y present-day standards and could not stand alone to 

support Siifety. ~,onetheless, f"'lany contained individual experimen•.;l 

components whic~, when ~xamined either in isolation or collectively, 

allowed th@ conclusion that consul'lption of foOds treated with low 

levels of irradiation rlid not appear to cause adverse toxicological 

·effects. 

F1Jrther, many of the studies were deer,ed useful for resolving 

certain questions. For example, if a potent toxic material were 

present at any level of toxicological significance in irradiated foods 

ingested by test anif'lals, sOMe consistent toxicological signs would be 

manifest in the st1Jdies reviewed. However, Agency scientists saw no 

consistent patterns or trends of admse __ e.f.fects that Might be 

attributable to exposure to food irradiated at low dose levels. 

Thus, whil~ the annual feeding studies were consistent with a 

finrling that the process is safe, it should ~lso be remembered that FDA 

did not rely on an.,y of the reports of animal feeding studies as the 

basis for its regulations. Rather, we relied primarily on data we had 

on the effect of radiolytic products. 

Conclusion 

The future of food' irradiation will be determined primarily by the 

actions of consumers and the food industry rather than by FDA. It is 

iriportant to remenber that FOA's responsibility in the ~valuation of 



- 18 -

food irradiation is limited t0 the rleterrnination o_f the safety of t!ie 

process :Jnder sp~c i fi c conrl i ~ions of use. FDA tia s "'IO proper ro 1 e as a 

promoter ()fa specific food adrlitivP or food process. The prir'lary 

responsibility for such activities remains with industry and cons1J111e.rs 

who choose irra<1iated foo<1. In addition, industry's role is to assess 

the feasibility of this technology and to determine its commercial 

pote11tial. 

Our present posture is to refrain from initiating any more 

across-the-board rulemaking at dosage levels higher than 1 kGy and to 

review any petitions that may be submitted to us on a case-hy-case 

basis. At this time, two toxicity considerations prevent the Agency 

from proposing a general regulation allowing doses up to 10 kGy as 

recofT'fTlended by the Cooex AHmeritarius Stan<1ard. First, doses 

sufficiently above l li:Gy irradiation may be able to retard r.iicrobial 

spoil age without lcill i ng all spores of Cl ostridi um botul inum, the 

pathogen/hacteriurn that causes hotul ism. We must ensure that C. 

botul inum cannot grow and produce a toxin that constitutes a health 

hazard. If irradiation kills the bacteria that cause the SyMptoms of 

spoilage, such as a spoiled odor, but fails to kill all the botulinum 

spores, a particularly dangerous situation could result. Based on 

current knowledge, FDA is unable to prescribe generic conditions of 

i r r a d i a t i o n fo r a l l fo od s a t a l 1 f e a s i b l e dose s to en s u r e t ha t C • 

hotulinum would not develop and produce toxin without obvious spoilage. 
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At dosage levels not exceeding l lc.Gythere is no such risl( because food 

would spoil in the sa:ne nanrier as noni rrai1iated food. · This is. because 

a rlose of 1 kGy or belnw helps extend shelf life hy retarding ripening 

or sprouting, but is11ot. e11qugh to lctll bacteria that cause 
·•.•"< ' . 

spoilage. 

Second, FDA reviewed a nimber of anirnal feeding studies to 

deterl'line whether foods that are irradiated at doses above l l(Gy could 

be considered safe wi.thout additional toxicological s·tudies. The 

Agency found this d~ta base, taken alone, is not yet adequate to 

support a broad decision that all .foods may be irradiated safely at 

higher doses. 

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

level o.f nutrients somewhat, depending on the condition. Based on our 

earlier review, nutrient loss due to irradiation at doses below 1 kGy 

appear to b.e of no dietary significance. FDA has not yet pennitted a 

food that is a good source of vitamin_s to be Jrradiated at higher 

doses. We believe that these should be evaluated on a case-by-case 

basis. 



APPENDIX A 

HISTORrUF FDA ACTIONS ON FOOD I~RADIATION 

- February 1963: FDA approved gamma radiation preservation of 
canned bacon. 

- August 1963: F0A approved gamma radiation for control of insect 
infestation of wheat and wheat products. 

- ,August 1963: FDA approved electron beam radiation for the 
radiation preservation of canned bacon. 

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

- December 1964~ FDA approved X-radiation for the radiation -0f 
preservation of canned bacon. 

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

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

- October 1968: FDA rescinded the bacon regulations. 

- September 1979: Director; Bureau of Foods established the 
Irradiated Food Committee to provide a total reassessment of all 

.relevant issues applicable to irradiated foods. 

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

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

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

- February 1984: 
for the use of 
life extension 
dis infestation 

Proposed rule published in the federal Register 
gamma radiation for sprout inhib1t10n and shelf
of fresh fruits and vegetables, for insect 
of food, and for sterilization of spices. 

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

1.;. rx 



April 1985~ FDA e~panded the specific list of dried spices and 
vegetable seasoning to include additional herbs, spices, and 
vegetable seasonings, and b1ends of these seasonings. 

- June 1985: FDA approved g~nma radiation to control insect and 
microbial infestation in certain dried enz~e preparations. 

- July 1935: FDA approved gamma radiation treatment of pork to 
control Tricninella spiralis. 

April 1986: FDA issued final rule approving ion1z1ng radi~tion 
for maturation inhibition of fresh food, insect disinfestation of 
food, and sterilization of spices. The final rule included 
labeling requirements for both retail and non-retail use, and 
Current Good Manufacturing Practice (CGMP) provisions. The 
Agency received objections to the final rule during the objection 
period. 

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



APPENDIX B 

FOODS APPROVED BY FDA FOR IRRADIATION TREATMENT 

Food 

Fruits and vegetables 

Dry or dehydrated herbs, 
spices, seeds, teas, 

~ vegetable seasonings 

~ Pork 

White potatoes 

Wheat, wheat flour 

Purpose .I Dose Limit Date Approved 

To slow growt~ and ripering Up to 1 kilogray 
and to control insects · (kGy) 

April 18, 1986 

To kill insects and control Upto 30 kGy April 18, 1986 
. . 

m,croorganisms 

To control Tdchinellaspiralis Minimum 0.3 kGy to July 22, 1985 
(the parasite thatcauses maximum of 1 kGy 
trichinosis) 

To inhibit sprout 
development 

To control insects 

50 to 150 gray 

200 to 500 gray 

Aug. 8, 1964 

Aug. 21, 1963 
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40 Texts adopted by the European Parliament 

Tuesday, 10 Mardi 1.987 

18. Calls on the Commission to submit propouls on comparative and unfair advenising since 
European rules on misleading advenising arr not sufficient to protect consumers from deception, 
as is shown by the use of the word 'biological' in advenising in the foodstuffs sector; 

19. Considers it exceptionally important that European rules on food additives should be clear 
.and easy to use and that this should be an .imponant objective ofncw European legislation in this 
matter: 

20. Rejects, therefore, the Commission's proposal that food additives should be divided into 
categories according to their technological function because a given additive theoretically and in 
practice would cenainly have to be included in a large number of specific directives; 

21. Calls on the Commission instead to submit a comprehensive directive once the toxicolog
ical evaluation is available at the end of next year listing all additives according to type, food, 
quantity and technical putposc although this docs not preclude certain groups ofadditives being 
treated to get her: 

22. Regrets that the list .of additives is only due to be subrr. itted at the end of next year and calls 
on the Commission to. step up its effons to respect this time schedule at least; · 

23. Approves of lhe scope of apphcation of the Directive but calh on the Council, as a matter of 
urgency, 10 adopt the proposals for directives on aromas and extraction solvents in order to 
complete the scope of leg1slat1on on additives; 

24. Considers ti. , a fkxible procedure for the adaptation and review of rules on additives is 
rarticularly nccc~sary, but desires that tt,c Scientific Committee for Food and the Standing 
Committee on Fc,odstuffs should not merely be asl..ed to give a toxicological assessment and 10 

estar-lish 1cchn0!orical necessity resp'°ctively and insists that the European Parliamen1's scope for 
control and cociper:ition should be maintained; 

25. Considers thatauthorization to use additives should be granted sparingly and that the 
condition of technological. necessity should be stnctly adhered to; 

26. Considers that all proposals for legislation on food additives must have regard to minim-
izing their use; 

27. Considers that the food additive calcium disodium ethylcnediaminetetraacctate (CaNa: 
EDT A) with antioxidant effect is not necessary because there is no clear technological necessi
ty: 

28. Calls on the Commission to adopt the arnendm ents demanded by the European Parliament 
pursuant to Anicle 149, second paragraph, of the EEC Treaty and to submit its proposal; thus 
amended, to the Council; 

29. Instructs its President to forward to the Council and Commission, as Parliam"~nt's opinion, 
the Corn mission's proposals as voted by Parliament and the corresponding resolution. 

(d) D-.x:. A2-216/86 

RESOLUTION 

on the irradiatioo of foodstuffs 

The Europe3n P:uliament, 

having regard 10 the motion for a resolution by Mr Hansch and others on the irradiation of 
foodstuffs (Doc. 2-1148/84 ), 
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,_ having regard to the report of the. Committee OD die Environment, .Public Health ~nd 
Con sum er Ptottttion ,Jmrl the opinion of the Com·mincc on &ergy. Research. and TcchnO:. 
~BY (Poe. A2-216/86), · ·· · · ·· · 

A. whereas radiation is uttd for the industdalmnjerv.ation oUood in -several count~ of the 
E,nopean Commun1ty. 

B, whereas West Germ any has hitbmo ba1ined the inadiation offoodstllffs and the marketing 
of irrdiated foodstuffs, . . . . 

C. ·. whueas • there ,are• .stiJI. ,no comprcb'ensiwc -studies .of the Jong-tam . .effects oLitradiatcd · 
foodstuffs on health, · · · 

.D. ·. whcrusiht effects t>frad io.activc proce~iilng, pan irularly the. loss of nutritional v:ilue.arise iii 
addition to 1be use. of chem icalsubstances in agriculluTC, · 

E. whereas many doubts still cxis.t about Jnany food products on -account ohhe chemical and 
;ttatunl ~ubstances added ·10 them, 

'F. whereas the European Community is still farfTOm ab'kto .guanntttthe.samy ofthcprodw:ts 
offe.rcd .10 its ronsum cr.s, · 

. . ·. 

G. whe.readimited irradiation of.foodstuff~ic. limild in time ouo spccificproducts~would · 
· · open the way for 1he undcsir.able prospect· of irradiation being perm ined for all foodstuffs, 

·H .. •whereas the WHO 'Tcpon . .acknowled,ges that jrradiation. prolongs the .life t,f perishable 
foods1u ffs with out· detc doratior. · an their qualify and no residue is produced when irradiation 

· ... i$ administered at the .prescribed dose. · · 

1. ·.. B-elin'cs thar .before irradiaiced foods .arc frceJy traded in ih.c Community die Commission · 
tt111s1cl3rify whether it is possible to determine scientifically wheth.cra. food.or food.ingredicn1,h.jis 
l>rtn in:a4,iJtCdJlnd. if,sq,.at whai d.osc; · 

. 2. .Believes that inadiation .can complem.ent traditional methods o(.c~nservation and proc~ss
ing; 

· 3. Calls o.n the Commission to submit a study on methods of conservation.which could replace 
1i1.c con serration by irradiation currently in ,use iD .the:Mcmbcr States; · 

. 4. ]Mieves·that ifthc Commission does propose·frec trade·jn-iTradiat~ .foods.a System •Of 
a>ml'ulsory slabclling of such· foods must be introdu.ced; · 

·5. 'l'S ·of·rhe'opinron"l"h'a1·1b1s·system ,oflabelling-,.ill·havc. 1i:, .be· made.:subject··,o specific 
.. l]lU:S; , 

•. : .. . 
. . 

.. 6. -Btlie:v1:s that ~main .sh ortcom.ings jn the ceonservation c0f foodsiu ffs .can br rrm ond 1'JI ort 
satisfactQnly by pTev'Cntivc hygiene ·than t,y the use .of ionizing rad ration; · 

7.. 'Talc.cs .seriously the.studies which scieritjsis all ov~rihe world.have tonducted on the subject 
of ionization; · 

tL Calls .. on ,the Com mission to name the scientiric findings on whicti it proposes to base its 
artions in authorizing the irradiation of foodstuffs; · · 

· 9. Cc;msiden 'inc -clam .1h:a1 irradiated, ·foodstuffs .ii.ave no·: harmful dfori.s on .hulth to be 
c,np,:~ril.; 

lo. ·. .C.ails riDlhr Com-mission to sprcify the methods ofcrtectibn and .analysis d1aure .tom alt 
it t1ossib'le .to ensure that a limJt is ob~,,\ ed where the quantities of added irradiated ingi'ed.ient:s 
Jah brnntn the tcop.e ofmandinory 1atirlling :pn>Visi:ons; . . 

1 L :Rejects on precautionary groundslhc generaLauthcrizaiion ofirradiation n a~1:thc-.d of 
1:onmvin:gfood~ . . . . 

·12. - Calls on·th:c Commission to Jive details ofthe~urnover ofEuropean.undenakings involved 
in them.1nufacu1re. sale and operation .of irradi•tion equipmcnt,.as well" .C'fth.eJitely incrc3scs 
in .lurnover· U.irrarli:atfon .is a111huriud; . 

)3. C.allsJo.r.:i .ban ,mimpons. ofn:T.:idiatc~ food :anti animal fred .from non-Mcmi>er St.ates; 
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14. Requests that, where irradiation equipment is to be exponed to Third World countries, 
information be: provided on the nature: of the equipment and the effects of irradiation on 
foodstuffs; requests in addition that dispatch should proceed only after a declaration of agree
ment; 

15. Calls for suppon to be given to publicity campaigns to acquaint consumers with the various 
techniques for conserving food so that they can make informed choices; 

16. Calls for informative, clear and unambiguous labc:lling for all irradiated products from the 
European Community and third countries to be made: mandatory at European level; 

17. Instructs its President to forward this resolution to the Commission and the Council. 



RECOMMENDATIONS 

1) The Standing Committee recommends. that the irradiation of food by any 
form of ionizing energy continue to be regulated as a food additive, and be 
restricted to those foods and doses presently approved by the existing 
regulations until an in-depth scientific assessment of health implications and 
further toxicological studies indicate that no significant adverse health 
effects would be expected to be found by the ingestion of irradiated foods. 
Notwithstanding the foregoing, it is recommended that the irradiation of 
wheat no longer be permitted until the specific safety questions addressed in 
other recommendations in this report are resolved. 

2) The Standing Committee recommends that the Minister of National Health 
and Welfare in consultation with other interested federal government 
departments and agencies, and representatives of consumer groupsstrike a 
consultative panel to be composed of theoretical and analytical physicists, 
chemists, nutritionists, toxicologists and consumer group representatives to 
conduct an in-depth, integrated. analysis to provide further insight into 
potential biochemical and physiological problems that might arise from 
irradiating various foods at varying doses. The information obtained from 
this analysis should be used to provide the basis for developing protocols for 
tests to determine, more fully, the wholesomeness of irradiated foods. 

3) The Standing Committee .:commends that baseline studies as suggested by 
the consultative panel, be conducted with funding from the Federal 
Government. Emphasis should be placed on conducting tests on wheat and 
chicken as recommended elsewhere in this report. Funding for the 
toxicological tests required to support an application to irradiate specific 
foods is to be the responsibility of the applicant. 

4) The Standing Committee recommends that the consultative panel act as an 
advisory body to the Minister of National Health and Welfare regarding 
applications for approval to irradiate foods. 

5) The Standing Committee recommends that further feeding studies ( not on 
humans} be conducted to determine if the effects from eating irradiated 
wheat as indicated by earlier studies do in fact occur . 

. 6) The Standing Committee recommends that if increased polyploidy or other 
toxic responses are further shown to result from ingesting irradiated wheat, 
then similar studies should be conducted on other grains which might be 
candidates for irradiation. If there is an ad"erse effect and it is dependent on 
the period of time between irradiating and ingestion, then this relationship 
should be established. 

7) The Standing Committee recommends that the consul ta the panel I see 
Recommendation 2) select researchers and/or research institutes to conduct 
studies to determine the life of free radicals in ,·arious foods that may be 
irradiated(e.g. dried and hardened spices, wheat and other grains). 

8) The Standing Committee recommends an imestigation be conducted into the 
products that may be produced by irradiating pesticide residues. Such an 
examination should include irradiating the more widely applied classes of 
pesticides in isolated conditions and on fruits and ,·egetables. 
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9) If the control of food irradiation is to proceed on the basis of establishing a 
maximum o~·erall average absorbed dose below which no toxicological 
testing is required, the Standing Committee recommends that the maximum 
overall absorbed average dose should be restricted to 1 kGy except for 
specifically approved situations. This lHel would reduce the health threat of 
pathogenic and toxin producing bacteria such as C. botulinum. 

10) The Standing Committee recommends that methods more cost-eff ecthe than 
irradiation be pursued to contend with the Salmonella problem in Canada. 
This should include the establ.ishment of a comprehenshe public education 
program to promote proper and safe handling techniques for poultry. This 
program should .be jointly formulated and funded by the GoHmment and the 
poultry industry. As well, further studies on the wholesomeness of irradiated 
chicken should be conducted as indicated in Recommendation 3. 

11) The Standing Committee recommends that. the Department of Agriculture, 
in concert with academic microbiologists, and the consultath·e panel 
(Recommendation 2) im·estigate the production of aflatoxins after 
irradiation. Experiments should attempt to ascertain which fungal species (if 
any) increase production after irradiation and if mutant strains are produced 
as is suggested in the scientific literature. In the first instance, studies 
should be conducted using methods similar to the original aflatoxin studies 
and then further studies should be conducted under natural conditions where 
competitor organisms would be present. 

12) The Standing Committee recommends that imestigations be conducted on 
the effect of irradiation on the nutritional degradation of the foods for which 
irradiation is presently permitted. Investigations into the nutritional 
degradation of other foods should also be conducted before they are 
approved for irradiation. 

13) The Standing Committee recommends that in addition to other toxicological 
tests that need be conducted, emphasis should be placed on tests to examine 
the long-term chronic effects (if an)·) of ingesting irradiated foods. 

14) The Standing Committee recommends that all irradiated foods, both 
domestically produced and imported, be fully labelled as outlined in 
recommendations 15, 17, 18, 19, 20 and 21 regardless of whether food 
irradiation continues to be classified as a food additive as recommended by 
this Standing Committee, or as a food process. 

15) The Standing Committee recommends that all prepackaged irradiated foods 
shall bear the following symbol, 

along with the. word "irradiated". 

16) The Standing Committee recommends that efforts be made to establish a 
uniform method of labelling irradiated foods on an international level. 

17) The Standing Committee recommends that the symbol and the wording be 
positioned on the principal display panel of all prepackaged irradiated foods 
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19) 

20) 

in a mm1mum size· of 4.8 millimeters (3/16 inch), but otherwise in 
accordance .. with the. size. prescribed by the Consumer Packaging and 
Labelling Regulations· ( section 14 ). 

. . 

The Standing CommiOee recommends: ~hat the symbol and the wording be 
the same colour as that of the other ingredient labelling which appears on a 
prepackaged productthat contains irradiated food. · · 

.· . :_ . 

The Standing Committee recommends that all irradiated ingredients be 
labelled in a. clear ancl readily visible manner as set out in App~ndix VI of 
this report. This recommended form of labelling is to be positioned on the 
principal display panel of all prepackaged products as set out in recommen,
dation 17. The colour shall be as prescribed in recommendation 18. 

The Standing Committee recommends that irradiated foods sold from bulk 
containers at the retail levei display the recommended symbol and wording 
on a poster, card, counter sign or other method of display on or immediately 
adjacent to the Jood in a conspicuous and prominent manner. The symbol 
and wording, shall be at least. two-thirds the size of the print or other symbol . 
displaying ~he product name on th~ poster, card, counter sign or other 
method of display and shall be no.smaller than .17.5 mm (11/16 ofan inch). 
All bulk irradiated foods must be labelled accordingly regardless of whether 
the product name is displayed. The symbol and wording shall be displayed in 
a colour which contrasts with the background colour of th poster, card, 
countersign or other methodof~isplay. 

. . 

21) The Standing Committee recommends that the reirradiation of foods not be 
· permitted, The Stai.ding Committee further recommendsthat the label and 

invoices or bills of lading Qf all irradiated foods bear the symbol prescribed 
in Recommendation 15 and. the statement ••Irradiated - do not irradiate 
again". 

22) The Standing Committee recommends that emphasis be placed on providing 
clear unbiased information on f9od irradiation to .the pubHc. Information 
pamphlets on food irradiation should be made available to consumers by the 
Department of Consumer and Corporate Affairs through its regional offices. 

If irradiated foods· become available for consumption in Cariada, the 
Department of Consumer and Corporate Affairs should be responsible for co
ordinating the development of a public information program about food 
irradiation. Financing· for the program should be jointly shared by the 

. Department and producers, manufacturers, and processors involved with 
food irradiation. 

23) The Standing Committee recommends that if food irradiation is to proceed 
on a wider scale, theoretical and analytical studies should be performed to 
determine whether X-rays capable of inducing radioactivity are produced 
when food is irradiated in packaging materials lined in foil. ff so, proper 
precautions should be taken to ensurr that foods with induced radioactivity 
are not presented for consumption. · 

24) The Standing Committee recommends that the sensithe crystaHization test 
for identifying irr:idiated fruits and ,·egetables be further investigated. 
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25) The Standing Committee recommends that research be conducted by 
Agriculture Canada to de,·elop tests which will identify irradiated foods and 
the radiation dose used. 

26) The Standing Committee recommends that emphasis be placed on 
encouraging countries to adopt uniform standards respecting dosimeters and 
their placement in each lot of food. · 

27) The Standing Committee recommends that once uniform international 
standards for irradiated foods han been implemented, an international 
inspectiffn system be de,·eloped to ensure that irradiated foods comply with 
such standards. 

28) The Standing Committee recommends that AECL take all necessary steps to 
emphasize the regeneration of spent Cobalt-60 to reduce le,els of radioactive 
"·aste materials. 

29) The Standing Committee recommends that special emphasis be placed on 
investigating the effect of irradiation on the nutritional value of foods which 
constitute a large portion of a diet. 

30) The Standing Committee recommends that in the event that the regulations 
controlling food irradiation are amended. irradiation should continue to be 
classified as a food additive and be gmerned by all the controls and 
requirements for testing food addith·es. As well, because of the many unique 
qualities that may be imparted b~· irradiation. toxicological testing should be 
required for each food at the dosage at which it is proposed to be treated if 
above the 1 kGy level as outlined in Recommendation 9. 

31) The Standing Committee recommends that if food irradiation is classified as 
a process rather than as a food additive, regulations be drafted that would 
require controls and toxicological testing as stringent as would be required 
for food additives. 

32) The Standing Committee recommends that immediately upon the expiration 
of the two year period during which manufacturers and importers are 
required to retain records in accordance with Section B. 27.005 of the 
proposed food irradiation regulations, such manufacturers and importers be 
required to present those records to the Health Protection Branch for 
retention by the Branch for a further period of twenty years. 

33) The Standing Committee recommends, that if the regulations respecting 
food irradiation are changed, the following amendments be made to the 
proposed regulations: 

1) In subsection B.27 .004.( c) more specific locations for the placement of 
dosimeters in each lot of food should be required and some minimum 
standards declared. 

2) In subsection B.27.004(f) recommended processing conditions during 
irradiation should be specified. 
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Gentlemen: 

·•· April 2 , __ .19.Sfr 

35 Frost Avenue 

East Brunswick~ :_N.J.. 08816 

I am enclosing my own letter along with th~ enclos_ed letter· 

from P.eople· for Responsible Management of Radioactive· Waste •. 
. . -

As· a for~er rese:arch chemist specializing in synthetic organic · 

chemis•try _ (natural _products) .1 "'7as most interestec:l in reading 

the technical justifications that the £DA has giv-en for permitting 
. . . ~ .· 

some f Oods to be· irradiated as well as for considering. further 

· classes of food for irradiation. My ana:Jysis below should make 

it clear that the FDA 'pbsition .is riddled with flaws and is 

therefore scie:ntifica:ll_y us:eless •. 

The theor.e,ti.cal · basis for _:the ·FDA proposed · rule (FR_ 49 ., 

No. 31, p. 5714 (2/14/84) was the "Recomrnendati ,ns Jor Evaluating 

the Safe.ty of .. Irradiated. Foods ~ Final Report., 11 July .1980, BFlFC 

-ll]. In this ·Report there i:s an estimate maae for total radiolytic -· 

products (RPs) and ~or unique radiolytic -. .produ.ct.s {URPs) using 

G-values. 0 G" is the total number of .molecules formed or-destroyed 

per lOQ ev absorbed radiation. If one could carry out an experi

-rnent where one ·knows the amounts of all starting irratet"ials ·trans-
. . 

formed arid all the products formed then the calcuiated G(destroyed) 

= G(formerl). ln an ,intact food .this i.s cl.early impossible because 

of O) the complexity of the star..ting ma.t.erial,, {2) the relatively 

small amounts 'Of -products that need to be i-s.o1ated, and (3) .the 
. . . 

presence of non-volatiles atnong the ·-products as 'Well as ,starting 

materials. Because of these constraints only the G ( formed) 

for volatile components have been estimated for foods. ln the 

Report a G-value ofT is used and an RP molecular weight of 

300 is assumed. -The .R,eport ,says thai ''Variations ~f GT of plus 

or minus 100;{ s-hcm1d not significantly alt£:r the arguments., •. 

[1, p. 11T'' A major review on fo.od irradiation, which is ~fte.n .. . .· ..• 

quoted. by proponents of this process,, states ·11 A typical total 

· · G~value (d.epending ·very much hm,:1ever on the syste:n;) would be 



- -- 3 [2, p. Bl."· What the possible significance is of this difference 

l will elaborate on b~low~ The second problem is the use of 
MW {molecular weight)= 300,in the calcu1ations. This :figure 
derives from a MW of fatty acids of about 250 in the meat used 
foi irradiatio~ studies. However, this fat is found in the 
starting material almost totallf as.triglycerid~s [2, p~ 41] 
whose MW averages about 800. When the starting fat is split 
by radiation you will get two or more products whose total molecular 
weight will be about_ 800. Therefore, the weight of RP{mg/kg) 
= RP(mmoles/kg) X MW= D6se(krad) X GT X 10- 3 X 800. For lnO 

krad, GT~- l then RP - SO mg/kg not 30 mg/kg [Cf. 1 1 pp. 10-
12] . 

. Now, what is the significance of the finding of GT= 1 
in irradiated meat but GT = 3 in many model systems. There 
are, of course, many possibilities. Orie is that the G-values 
,are very different in meat _than in model systems. If this is 

- -

the case, then radiation chemistry of model systems is of littl,e 
valtie in determiriing the safetf 6f irradiated foods. These 
models form the basis ·for eviluating safety using purely analytical 
means, otherwise one does not know what to look for in the whole 

.- . .· ·.·· 

foods. Another possibility is that GT is actually- much more 
than 1 in irradiated meat, but the bulk of the products are 
undete~~ed. ±~is is· ~ct~ally quit~ possible because meat is 
more than simp1e fat·~ ~here aie proteins, nucleic acids, minerals, 

vitamins, glycogen, etc. _It is quite likely that many products 
_would go undetected b~cause they are part of the non-~olatile 

. - . . 

fiaction (and analysis was dorte on the volatile fraction only). 
If GT== 3 then the total RPs assuming .MW= 800 would be-3 X 
80 mg/kg = 240 mg/kg. , Because molec:ular weights for proteins 

,and nucleic acids are usually"much more than for fats, the use 
- -

of MW= 800 is reasonably cons~rvative. 
The next question is, what is the proportion of URPs? 

_ The Report [ l, p. l 3l states ".. . there is no apparent reason 
to. believe that they [volatile fraction] do not also typify 
the relationship of non-volatile {their emphasis] RPs and URPs 

-,,,,x 
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to one another'~ •• " .It was ·estimate:a '·that on1y 10% of the radiolytic 

products·:a.re.;.Llnique (DRPs). ,This assumption of the Report is 
sheer nonsense •. Anyone who has wo:rked as a research chemist_ 
should see through this. The reason the pioducts are non-volatile 

_- is that they have high MW due. to a large number of carbon atoms 

or they are relatively polar compounds due to the presence of 
' .. ,. 

one or more hetero atoms - oxygen, nitrogen, sulfur, pho_sphorous, 
etc. The more complex a molecule is the more ways these atoms 
can bi arrariged to give isomers. Fbr even relatively small 
m6lecules the number of isomers can be astro~omical. The pro~ 
bability that even -0ne -0f these non-volatile products would 
be found in other foods or in food treated using non-ionizing 
processing is relatively small. One would be generous to assume 
75% URPs in the non-volatiles; it is probably close to 100%. 

If we assume 10% of URPs from G =.land 75% URPs from G = 2 
(total G = 3) then we get the following scheme at 100 krads. 

·_Starting 

·- 0 ___ -_-- -- _- RPs = 89 mg/kg of which 8 mg is URPs 
G=1 · _ · · -volatiles 

•' - . 

mateiial · _ · · 

G¾Molatnes . . . . 
--.- _ RPs = 160. ·mg/kg of which 120 mg is URPs 

The total URPs in this scheme would equal 128 mg/kg. This is 
over 40 times th~ estimate iri the Report and i~ based on (1) 
t;he ac_tua1 MW of the starting materials, (2) the actual -G-values 
obser~ed for the volatiles in meat, and (3) a basic understanding 
of the ~o~plexities of high MW non-volatil~s. 

One .more point about URPs. The Report (1, p. 13] says 
that "enzymatic hydrolysis by digestive enzymes is expected 

- -

to process the majority of such URPs to yield normaimolecular 
' . 

_subunits •.. " · I am amazed that such an absurd s ta ternent would 

be made. Of the 65 compounds d~tected in irradiated beef- [3, 
Table 1, pp. 14~15] not a single product would be degraded by 
dig~stive enzymes in the human mouth, stomach, or small intestine . 
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The human GI tract is d~signed to degrade carbohydrates, lipids, 

proteins, and nucleic acids. A look at the 65 compounds reveals 

that not one falls in any of these categories. Also, the non

volatile fraction would contain many products from carbon-carbon 

bond formation. These would not be degradable by GI enzymes 

or for that matter maybe not even by cellular enzyme systems. 

In the Report's Policy Recommendations [l, p. 16) it says, 

'' ... at this dose [100 krad or less] unique radiolytic products 

will be on the order of 3 ppm ..• 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.'' Please read reference 9, p. 23 
of the Report. ''A more arbitrary guide 1 ine is the attempt by 

some bodies to specify an absolute quantity of a substance as 

'toxicologically inconsequential' or 'toxicologically insignifi

cant.' Values of 1 to 10 parts per million in foodstuffs have 

been suggested by ~arious groups. The Committee [Life Sciences 

Research Office, Federation of American Societies for Experimental 

Biology] believes this 'guideline' to be potentially dangerous 

[my emphasis], for many substances, such as aflatoxins, plutonium, 

botulinum toxin, dioxin and others, are serious health hazards 

at even lower levels [my emphasis] [3, p. 29]." 

Finally, the Report [l, ·p. 11] states, "Thus, foods of similar 

chemical composition, irradiated under similar conditions, will 

contain RPs derived from common precursors and such irradiated 
foods may reasonably be viewed in a generic sense.'' The Report 
based its analysis on the irradiation of beef [l, p. 23, Ref. 8 
and 9]. FR 49, No. 31, p. 5714 is a proposed rule for the irradia

tion of vegetables and fruits. A cursory study of the nutritional 
components of meats vs. vegetables and fruits will show how 

very different they are. Therefore, the supposition that this 

. Report supports the FDA's proposed rule is total nonsense. 

The above analysis is based almost solely on studies and 

reports by proponents of food irradiation. It should not be 

construed that there may not be many other problems with irradiated 

foods.· For example, irradiation of fat-containing foods produces 



peroxides [2, p. 45ff]. These compounds are chemically highly 

reactive and may create new products on storage or cooking of 

the food. Pefoxides are widely believed to cause major damage 

to living cells and thereby contribute to disease and premature 

aging. Also, the fatty acids present in meat are mainly of 

the saturated and monounsaturated type. Vegetables, seeds, 

nuts, and grains have much more of the polyunsaturated type 

of fats. These latter fats are much more chemically reactive 

than animal fats and may undergo extensive i~omerization or 

may couple to form oligomers and polymers. 

The amino acids in foods are believed to be not much destroyed 

by ionizing radiation. However, I have not seen any reference 

to the possible optical isomerization of amino acids in food 

upon irradiation. Have any experiments been done to detect 

such possible changes? Humans in general use only the L-isomer 

of amino acids to synthesize proteins. Most of the amino acids 

occurring in foodstuffs are of this L-type. If significant 

quantities of amino acids are converted to the D-isomer (the 

optical isomer of the L-type) how will that affect thE intestinal 

flora (some bacteria are known to use D- as well as L-amino 

acids). Will protein be digested as readily if there are D-

amino acids present? How might the D-amino acids be absorbed, 

metabolized, or excreted? 

One major review states in connection with polysaccharides, 

•' ••. although much research has been conducted on the physical 

and organoleptic properties of irradiated foodstuffs, relatively 
little work has been carried out on the radiolytic products 
owing to the complexity of foodstuffs [2, p. 162]." Of course, 

grains, legumes, and vegetables are principally polysaccharides. 

It may be ironic, but the irradiation of plant foods at 

relatively low dosages (for disinfestation or prolongation of 

storage) may actually lead to more radiolytic products than 

at high dosages. At low dosages these foods may undergo extensive 

genetic mutations without killing a majority of the plant's 

cells. Because these cells are metabolizing during storage 

1.f'tx 
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of the food, but with modified DNA and RNA, the enzymes the 

cell is producing can be altered along with all the metabolic 

pathways of a given cell. What this means for the sum total 

of chemicals produ~ed by the plant is anyone's guess. 

Finally, can testing of irradiated foods on animals tell 

us ~11 we need to know about the safety of this· food. What 

is the effect of irradiated foods on the bioch~mistry of the 

human brain and nervous system. If there is an effect, will 

this lead to an increase in anti-social or criminal behavior. 

Sincerely yours, 

Gary Cohen, Ph.D. 
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. Comments on Final Regulations on Irradiation 

in the Production, Processing, and Handling 

of Food 1 FDA Docket No. ~lN-0004 

As a consumer. of fresh produce I am making the following 

objections and comments to the final rule concerning the revision 

of 21 CFR Part 179~ My objections are to: (1) the permission to 

irradiate foods for human consumption and specifically fresh pro

duce because the safety of such consumption has not been adequately 

· established, and (2) the nature of the labeling required, including 

both the wording and nature of the logo, along with the two-year 
limitation for the logo. Page numbers below without further citation 

refer to 51 FR (No. 75, April 18, 1986). 

p. 13377 - 11 ••• food irradiated at do~es up to 1 kGy [100 krad) 

will have. the same nutritional value as similar foods that have 

not been irradiated." 

p. 13381 - ''. -~the available littrature indicated that there are 

no nutritional differences between unirradiated food and food ir

radiated at levels below 1 kGy 1100 kradL '' 
' These staternents suggest that FDA is cynically misinforming 

the American people, or else considers destruction of vitamins 

in the food to make no difference nutritionally. Some pertinent 

published statements on this subject are: 

" ... there is ample publishedevidence that a number of vitamins 

are labile to some degree when irradiated. Particular attention 

should be focused on vitamin A and carotene, vitamin E, vitamin C, 

vitamin B-12, thiaminE, and vitamin B-6 [1, p. II-4]." 

''In rolled oats irradiated to 100 krad, tocopherol [vitamin E] 
retention was 80% initially but fell to 15% after eight months' 
storage. After the same time period, tocopherol retention in the 

control sample was 74%. In wheat flour irradiated to 25 krad, 

retention of thiamine was 80% initially and 33% after three months' 

storage, at which time it stabilized at this level. In the untreated 

control thiamine retention was 75% after eight months. Heating 

1,,~ 



. ···- ·.,· 

· caused further losses that occurred at a greater rate [my ernphasis] 
in the radurized than in the:~ntreate~ sa~ples [2, p~ 452]~ 

This latter.result is ironic, if not s·hocking, because irrad- ·-· 

.iation is intended to increase the shelf life of the food. The 
longer these irradiated foods are shelved the less the ntitritional 

value of these foods compared to conventional processing. 

''The highest vitamin-E loises induced by irradiation occur 

in food products having a high fat content (Table 8) [ 3, p. i 98] ·" 
Examination of Table 8 13, p. 199] shows a 19% loss of vitamin 

___ E for whole nuts irradiated at 100 krad (beta radiation). "In 
these specific ca~es, due to-th~ potential high concentration level, 
the toxicology of the degradation products merit special considera
tion [3, p. 199]." 

These results are·- of special concern because 50 FR 15415 (April 

18, 1985) expanded the list of dried spices and vegetable seasonings 

in 21 CFR Part 179 t:o include sesame, poppy and other seeds high 
in fat. Because the present final regulation has no restrictions 
on what fresh foods can _be irradiated, both ~:eds and nuts might 
be treated. This could present both a nutritional problem as well 
as a to~icological hazard . 

. p. 13377 - flBFIFC recognized that safety assessments of irradiated 

_ food should be based on: (1)- Proje~ted l~vels of human e~posure 

to the foods." A lo9k at Ref .. 1, App. IrI, Table I shows average 
consumption of different foods in the U.S.A. What about vegetariarn 

-- __ who eat little or no. animal food of any kind, i.e. meat, poultry, 

fish, eggs, and ~aity? This Table is totally irreleva~t to tteir 
food consumption, which would be bas'ed on grains, vegetables; beans 
seeds, nuts, and fruit. Thi __ s regulation assumes minimal consump~ 

tion of these foods if irradiated. Maybe the labeling requirements 
should include astatement something like "do not consume this 
irradiated.fresh food, if -you are a vegetarian, in amounts more 
than 40% (or whatever) of your diet!". 

p. 13378 - The BFIFC_ did a theoretical study [l) which concluded 



that the radiolytic products (RP's) would be present at 30 ppm, and 

the unique radiolytic products (URP's)would be present at 3 ppm. 

These conclusions were based on the volatile RP's from irradiated 

beef [4 and SJ~ When food is cooked it is the volatile materials 

that are boiled off first. Therefore, ~hat is of most significance 

is the non-volatile RP's and URP's. These have been l~ttle studied. 

Furthermore, '' .. ~foods of similar chemical composition, irradiated 

under similar conditions, will contain RPs derived from common 

precursors and such irradiated foods may reasonably be viewed in 

a generic sense [l, p. 11]." Therefore, what good is a theoretical 

analysis of the radiolysis products from beef if the present regulation 

covers fresh foods! Obviously, it's not worth anything. "Hence, 

because of the low level of total URPs produced, it is concluded 

that food irradiated at doses not exceeding 100 krad is wholesome 

and safe for human consumption [1 7 p. 16]." This conclusion is 

based in large measure on Ref. 5 which states "A more arbitrary 

guideline is the attempt by some bodies to specify an absolute 
quantity of a substance as 'toxicologically inconsequent~al' or 

'toxicologically insignificant.' Values of l to 10 parts per million 

in foodstuffs have been suggested by various groups. The Cammi ttee· 

believes this 'guideline' to be potentially.dangerous {my emphasis], 

for many substances, such as aflatoxins, plutonium, botulinum toxin, 

dioxin and others, are serious health hazards at even lower levels 
I5, p. 29]." 

p. 13379 - 1' .•• substances that are chemically similar to radiolytic 

products are ofteri formed or are present in foods that are not 

irradiated." So what? This does not make these substances safe 

to consume. 

p. 13380 - ''This means the cumulative concentration of all radiolytic 
products from a pesticide residue would correspond to a concentra

tion of less than 30,000 times smaller than the concentration of 

the pesticide residue itself.II This is totally fatuous nonsense. 

No competent scientist would make such a stupid statement. Irradia

tion of beef yields volatile products mostly from the decowposition 



of the fatty component'of the meaL What happens when a given 
pesticide.is 
Its G-value 

. beef. 

irradiated can only be deteimined by irradiatint it. 
. - . 

for decomposition may be more or less than that for 

p .. 13382 - "Such radiation-resistant bacteria, ~owever, woulq be 
··. a problem only ;i..f irradiation were essential to_ produce a safe 

food. This is not the case and not permitting the use of food 
irrc9.diaticm would not prevent such a problem frotn occurring." 
If one i~ eating raw fruits or ~egetiBles that-have virulent strains 
of bact~ria, these bacteria could potentially be a serious health 
problem becau§e ra~ foods are not processed to kill bacteria. 

p. 13384 ~ " ... if a potent toxic mat~rial were present at any level 
of toxicological significance·inirrad;i..ated foods ingested by test 

. animals, some consistent toxicological signs would be manifest 
in the studies reviewed." Why? These studies yo~ reviewed covered 
a wide variety of food~, tested animals, dosages of radiation used, 
diets. used, etc. One should·· not expect consistent toxicological 

signs. On p. 13380 you· state "• .• radiolytic products from differ
ent spices are likely to be different." The same is true of dif
ferent fruits and vegetables, so the toxicological effects would 
be expected to be different here too. Don't you think so? 

p. 13386 - "Such URP's may be free radical coupling products of 
· 1 ipid. and protein-derived radfcal s; dimers, and cross-linked pro
ducts. However, enzymatic hydtolysis ..• by normal digestive enzyme1 
is exp~cted to yi~ld normal molecular subunits such as fatty acids 
amino acids, monosaccharides ..• " Many of the coupling products· 

.may involve carbon-carbon.bonds that are not degraded by digestive 
enzymes. For examples of coupling products see Ref. 6. ' 

Based on the above~analysis, it should be clear thit the safe 
of irradiated foods for human consumption hc:1s not only not been 
demonstrated beyond a reasonable doubt but has not been demonstrat 
to any extent whatsoever. Therefore this regulation shou.ld bE· 
rescinded until adequate testing and theoretical studies have been 
completed. 



As indicated in the<introductory part of these comments, 1 

also object to the requirements for labeling. Prior regulations 

specified the requirement of a label on retail packages or for 

bulk produce stating "Treated with ionizing [or gamma or electron] 

radiation." The new regulation condenses the label to read either 
"treated with radiation,0 or "treated by irradiation" [p. · 13387]. 

Furthermore, ''The agency has al so cone luded, however, that the 

original labeling terminology ... may be overly technical and that 

the type of radiation being used is not necessarily meaningful 

to the consumers ... [p. 13389}" Also, "Recognizing that labeling 

itself is .a valuable source of consumer education FDA encourages 

optional statements to be included on the retail label that expand 

upon the kind of treatment used •.. [p. 13389]" 
lt is clearly hypocritical of the FDA to say it encourages 

consumer education but not require it in the form of explicit labels 

stating that the radiation is ionizing. 

Also, ''A food is considered misbranded under section 403 (a) 

of the act if its labeTing is false or misleading in any particular." 

"[Labeling is misleading if] ... labeling fails to reveal material 

facts in light of representations made about the food or consequen

ces that may result from the use of such food [51 FR 13390].'' 
Furthermore, ~'microwave terminology is associated with complete 

cooking of the food which in no way parallels irradiation treatment 

of food ••. J51 FR 13390]'' Infrared, ultraviolet, visible as well 

as microwaves and radio waves are all non~ionizing forms of radiation. 

Labeling food as treated 11by irradiation" or "with radiation" clearly 
misleads the consumer. He/she will have no idea if the food has 
been heated with infrared, cooked with microwaves, or tr~ate<l with 
gamma rays. 

p. 13390 - "The agency is of the opinion that it ii in the public 

interest for labels to bear a statement that is as descriptive 

of the process as possible." Nm,: is a good time to practice what 

you preach. Please go back to the former labeling requirements. 

/I, 7.,J( 



I also object to the two-year limitation on the w~rding re
quirement. If irradiated food is not sold in large amounts for 
the next 2 years how will consumers be educated? Furthermore, 
the logo itself is misleading. It looks like a flower in the cente: 
of the logo's circle, implying that irradiated food is natural. 

Food mutilated with gamma rays from radioactive waste is not my 

idea of a natural process. A more appropriate logo might have 

a mushroom in the center of the circle. 

Finally - for whoever has read through, this far, my braying 
criticism of this regulation - I have one final comment. This 
concerns the requirement for labeling bulk produce - which I sup
port. "The required information may be displayed to the purchaser 

with either: (1) The labeling of the bulk container plainly in 
view or (2) ·~countersign, card, or other appropriate device bear

ing the logo and the term "treated with radiation" ... This approach 
is consistent with the exemption provided in 21 CFR 101.22(e) ~or 
bulk fruits and vegetables that may have applied waxes or coatings. 
[51 FR 13391)." And here is the problem. Where I have lived in 

central New Jersey for over 15 years I have NEVER SEEN ANY RETAIL 
STORE, THAT SELLS BULK FRUITS AND VEGETABLES, THAT HAS COMPLIED 

WITH THE REQUIREMENT to label Oiled or waxed cucumbers, apples, 

winter squash,.etc. Laws are not worth the paper they are printed 

on if they are always violated and never enforced. Why should 
this newer labeling requirement for irradiated bulk produce be 
any better? 

/ (.p f?,x' 
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Radiation Technology, Inc. 
RADIATION RESEARCH & PROCESSING FOR INDlJSTRY SINCE 1968 

108 LAKE DENMARK ROAD, ROCKAWAY, N.J. 07866 

Subsidiaries: 

June 10, 1987 

The Honorable Harold L. Colburn, Jr., Chairman, and Members 
Assembly Health and Human Resources Committee 
State House Annex CN-068 
Trenton, New Jersey 08625 

Dear Assemblyman Colburn and Committee Members: 

I am responding to Assemblyman Kelly's Bill No. 3150, propos 
to ban the sale of irradiated food. I would like to emphasiz 
few important points in support of food irradiation which seem 
have been overlooked in the controversy. By taking scienti 
information out of context and misleading the public, th 
speaking out against the food irradiation process are doing 
Jersey consumers a great disservice. 

First, I would like to briefly tell you about my involvement 
qualifications in the field. I have a Master's degree in F 
Science and Nutrition, and a B.S. in Home Economics with a ma 
in Nutrition. In addition to two years in food research 
Radiation Technology, Inc., including having reviewed most of 
published literature on irradiated foods, I have also worked a 
hospital Dietitian and Nutrition Counselor. I am a member of 
Institute of Food Technologists as well as the American Dietet 
Association. 

The first important point about food irradiation is that it c 
not make a food radioactive. The types of sources and ene 
levels permitted for use with food by the U.S. Food and t 
Administration (FDA) were written into the Code of Fede 
Regulations because they are not capable of induc 
radioactivity in the treated food. 

Second, it is misleading to imply or believe that irradiat 
treatment is for all foods, at all times, for all people. 
method of food processing or preservation is. Rather, a foo< 

Process Technology, Inc 
West Memphis, AR 72301 

Process Technology, (NC) Inc. 
Haw River, NC 27258 

South Jersey Process Technology. Inc. 
Salem. NJ 08079 
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treat,-ed for specific technical :purposes~ oft-en where no 
alternativ-es exist. On-e such application is insect 
disinfe.station of fruits and vegetables, particularly those 
1mported from tropical areas. Ethylene dibromide (EDB), a 
chemical fumigant traditionally used to satisfy USDA quarantine 
requirements for .some imported fruit, has been banned, and many 
~thers ar-e being .investigat-ed and w~11 surely be banned too, 
because they leave potentially dangerous reBidues on the treated. 
food. Chemical additives in our food supply are becoming 
i n c re a s i n g 1 y u n p o p u 1 a r w i t h t h e p u b li c • I n m an y o a s e s , 

._ irradiation o-ffers the only effective alternative. Its use as a 
quarantine treatment is very promising. 

Another timely need for irradiation of -food is with poultry. 1'he 
USDA and Radiation 'Technology, Inc. have each petitioned the FDA 
for .appr.nval of low dose irrad.iation to control the Salmonella 
pr o b 1 em ,i n the p o u 1 tr y i n d u s tr y. 1' he i s s u e h as be en we 11 
publici2ed on 1'~V. Bnd in the newspapers. USDA wants poultry 
with sufficiently low levels of :pathogens as to not cause public 
health problems. According to USDA economists, low dOBe 
ir.radiation of contaminated chicken carcasses alone reduces 
Salmonella by 93% and could save $ij80.-805. million in public 
health benefits annually. '.rhese applications, pulled by industry 
need, and supported by government agencies .involved with pub 1 i c 
health, .sho.uJd be availab1e to copsumers in New Jersey. 

Food irradiation is being supported by the World Health 
0 r g a ni .z a t i o n ,, t h .e Y .. o .o d a n d A g r i c u l tu r e O rg an i z a t i on , · t h e U • S • 
Food and Drug Administration, the USDA Food Safety and Insp~ction 
Service, t_he American Council on Science and Health and the 
Council f•r Agricultural Sci~nce an~ Technology (CAST). CAST 
task .for.ce members inc 1 ude primarily researchers .and scientists 
fron: _universities and Feder.al government agencies. In addition, 
in 1980, after extensive review of decades of research on 
irradiated foods worldwide, a Joint Expert Committee ~n Food 
lrradia•tion ·of' the FAO/,WHO .. gr .. oup concluded that ".irradiation of 
any food corr:modity to an overall average· dose of 1.0 Mrad 
presents no toxicological hazard." '.:'he Codex Alimentarius 
Co111mission, which develops international food standards, later 
adopted the Expert Committee's .r .. ecJomm.endation. 

My last point deals with the amount of reasearch and testing that 
has been done on irradiated foods. I have read misleading 
statements to the -effect that FDA approvals were not based on 
scientif.ic ,research, but rather just on theory. 'Ihe 
toxicological, chemical, nutritional and microbiological aspects 
of irradiated foods havi:! been "s·tudieo extensively. Based on 
information published in the Federal Register of April tB. 1986, 
FDA has reviewed over ijQ0 studies a.lone on the toxicological 
safety of ~rradiBte~ foods. I also know fra~ experience that 
when ~ubmittin~ a petition ~-0 FDA for approval t-0 irradiate a 
food, voluminous amounts of original research is required as 
supporting data. · If t.here is .insuffic.ient data to s.uppcrt thE" 
safety or .efficacy bf the process, the petition wil 1 not be 
cortsidered .. 
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In conclusion, food irradiation is a technology for which the 
is a growing need, and can provide the people of New Jersey wi 
a solution for the problem of hazardous chemicals and bacteri, 
pathogens in our food supply. Let's offer them an alternati· 
for a safer, cleaner, more acceptable and varied supply of food 
and not prevent irradiated foods from ever being offered on t 
market in our state. Industry and consumers in New Jersey shou 
have a right to the facts on food irradiation, and a right 
make an educated choice. 

Sincerely, 

.p . J J 
d ~ 0cJ~,__p__,i 

Lois Scheiner 
Director, Food Research 
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June 9, 1987 

David Price 
Committee Aide 
Assembly for Health and Human 

Resources 
Room 455 
State House Annex 
Trenton, New Jersey CN068-08625 

Dear Committee Aide Price: 

I am incensed that the food I am and will be eating may be 
irradiated. Studies have shown that irradiation causes mutation 
to the molecular structure of food cells. Thus, our bodies may 
consider such •foods• as foreign substances (and not real food), 
with all the assimilation problems associated with same. The 
safety of eating such •foods• is more than questionable. What is 
the e~fect of eating mutated substances that our bodies no longer 
recognize as food? Depressed immune system? Cancer? We do not 
know! 

Irradiation discourages worms, bugs and bacteria from eating 
foods. Here, these •1esser• creatures have more intelligence than 
humans, as they know enough (instinctively) to stay away from 
substances which no longer represent real food. 

Perhaps nuclear proponents can find a better way to justify 
nuclear waste that using it to damage food quality and jeopardize 
the safety and lives of the human population. 

I am imploring you to please support any bills to stop food 
irradiation. 

Sincerely, 

Y--~ 
Loren Leith 
P.O. Box 54 
Essex Fells, New Jersey 07021 
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Harold L. Colburn, Jr., M.O. 
Chairman 

JUN I 5 1987 

Assembly Health and Human Resources 
c/o Mr. David Price 
Office of Legislative Services 
R<X:rn 455, CN-068 
State House Annex 
Trenton, New Jersey 08625 

Dear Dr. Colburn: 

Public. Health Service 

Food and Drug Administr 
Rockville MD 2085 7 

This is in response to your letter of June l, 1987, to the Ccmnissioner of 
Food and Drugs, concerning the process whereby the Food and Drug 
Administration (F'ni\) arrived at its decision that irradiation of food under 
certain conditions is safe. In particular, you asked us to address 
allegations that FL.i approval was based on theoretical considerations and 
not on experimental studies. You also asked us to address the claim that 
out of 400 studies on food irradiation, only five provided the basis for 
the approvals. I appreciate this opportunity to clarify for you the actual 
review and analysis procedures used by pry.,_ in reaching decisions on this 
important issue. 

In 1979 FIY>,. established the Bureau_of FQQds Irradiated Food Ccmnittee 
(BFIFC) to develop criteria for assessing the safety of irradiated food. 
BFIFC reviewed a greatdea1 of experimental data on the effect that 
radiation has on food. Half the members of BFIFC were experts in 
evaluating the results of toxicological testing, that is testing in which a 
substance is fed to animals to determine whether the substance causes any 
toxic effects. Based on their .experience in reviewing such testing, the 
members of BFIFC sought to devise a design for testing irradiated food that 
would provide useful information on whether irradiated food is safe. The 
members of BFIFC concluded, based on the evidence that they reviewed, that 
the types of animal feeding tests that were most appropriate for evaluating 
the safety of irradiated food were not capable of detecting toxic effects 
fran foods that had been irradiated at a low dose or fran foods such as 
spices, which are only minor canponents of the food supply. The change in 
food caused by low-dose irradiation is simply too minor to be 
toxicologically significant. BFIFC concluded that the safety of certain 
uses of irradiation could be evaluated without data fran animal feeding 
studies. This conclusion was based on the review of experimental data 
sumnarized in the bureau re:p::>rt entitled 11 Recarrnendations for Evaluating 
the Safety of Irradiated Foods." They did recarrnend, however, that the 
agency not approve the irradiation, at significant levels, of major food 
canrodities without toxicity testing. I am enclosing a copy of this 
report. 



Dr. Harold L. Colburn - Page 2 

The second issue that you raised is related to the work of a second FDi\ 
cannittee, which was established to review the many animal feeding studies 
that have been conducted. This group, the Irradiated Foods Task Group 
(Task Group), had two major objectives. FD\ had been asked to permit the 
irradiation of any food up to the dose approved in sane international 
markets of 1 Mrad (10 kGy), an amount 10 times higher than the 0.1 Mrad 
approved by FIY>. for the irradiation of fruits. BFIFC had recacmended that 
animal feeding tests be required before the agency approved irradiation at 
such levels. The Task Group was to determine whether the available animal 
feeding tests were adequate to provide a basis up:)O which the agency could 
approve irradiation at such doses. The Task Group's review was also 
Jntended to serve as a cross-check on the BFIFC recarrnendations. The Task 
Group was to look for any patterns or trends of adverse effects in animals 
fed irradiated food. If any adverse effects were found in animals fed 
irradiated foods under conditions that were predicted not to have such 
effects, the credibility of the BFIFC recannendations would have been 
seriously undennined. Adverse effects fran foods irradiated at higher doses 
could also have raised serious questions. 

The Task Group reviewed approximately 400 studies and found no patterns of 
evidence that \IIDUld indicate that irradiation of food produced adverse 
toxic effects. Although much valuable infonnation was gained fran this 
review, most of the studies were subject to sane scientific question. Only 
five long-term studies met all of the criteria for acceptability 
established by the members of the Task Group before they began their 
review. Each of these five studies supported the safety of irradiated 
food. Nevertheless, because only a handful of the available studies met 
all the standards adopted by the Task Group, the Task Group recarrnended 
against approvi~ the use of irradiation on all foods at a dose up to 1 
Mrad without additional data. FD\ has not approved such use. I am 
enclosing copies of several docunents describing the work of the Task 
Group. 

Finally, to provide a rnore canplete overview of the entire process, I am 
enclosing a paper by two of our scientists published in Food Reviews 
International in 1986 entitled "Irradiation of Foods - An FD\ Perspective," 
by Pauli and Takeguchi. Pages 94-97 of the paper provide a more detailed 
surrrnary of the series of reviews and decisions resulting in the current 
agency p::>sition on this subject. Also enclosed are copies of our Advance 
Notice of Proposed Rulernaking, Notice of Proposed Rulernaking, Final Rule, 
and Denial of Stay, which collectively describe the formal rulernaking over 
the last six years that bring us to where we are today. 

I hope that you find this information to be helpful to you and your 
carrnittee. If I can offer additional clarification, please let me know. 

Enclosures 

Sincerely, , 

-~~ ohn M. Taylor · 
sociate Cooroissioner 
for Regulatory Affairs 

t8IX 
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. Honorable Harold L. Colburn, Jr. 
223 High Street 
Mount Holly, NJ 

Dear Assemblyma:t.1aH:«~A1<2 
\ 

STATE OF NEW JERSEY 

DEPARTMENT OF AGRICULTURE 

ARTHUR R. BROWN, JR.. SECRETARY 

CN 330 

TR~NTON 08625' 

June 18, 1(fJ87 

Re: Senate Bill 2571 and Assembly Bil .. 3150 

The Department hai reviewed the legislation.pending in your 
committee sponsored by Senator Dorsey and Assemblymen Kelly and 
Loveys. These bills seek to prohibit the sale or distribution c 
foods treated with .radiation. Although the State Board of Agri
culture has not taken a position on these bills, I would like tc 
provide a few general comments~ · 

I .am not aware of any locally gro"711 fresh fruits, vegetables or 
meats that are irradiated prior to being sold to the.consumer. 

· Although some of these commodities may lega.ly be treated by 
-irradiation to ~xtend the.shelf life or to destroy undesirable 
organisms, in actuality~ this treatment is not used. In 
addition, the Federal _Food and Drug Administration requires tha· 
fresh products treated with radiation must be labeled. There
fore, the consumer can make the choice whether or not-to purcha: 
these producta. · 

The Federal Food and. Drug Administration has reviewed. this tech
nology arid has determined that at appropriate levels, it can be 
used without undue risk to consumers. The application of new 
technology, however, often leads to questions and the discussio1 
of its merit .. Since this te·chnique is not used on locally grow 
produce, the expe~tise for reviewirtg the possible risks of food 
irradiation rests at the federal-level·and with the local unive 
sities. · 



I am confident that the· Committee will weigh that scientific 
knowledge.before prohibiting its potential use in New Jersey. 

I appreciate your consideration of these comments. 

cc: 

Si~ 

Arthur R. Brown, Jr. 

Members of the Assembly Health Committee/ 
John H. Dorsey 
John V. Kelly 
Ralph A. Loveys 

l/3X 



American Academy 
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American A$SOClat10n 
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American Dairy 
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Society of America 
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Control Conference 
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SctenceSoCtety 

Plant Growth Regulator 
Society of America 
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Association 
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Society 
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of America 
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of Amenca 

Westem Society 
of Weed Science 

COUNCIL FOR AGRICULTURAL SCIENCE AND TECHNOLOGY 
137 .Lynn Avenue, Ames, Iowa 50010-7120 • (515) 292-2125 

June 11, 1987 

Mr. David Pr:lce 
Off:lce of Legislative Services 
CN-068, Room 457 
Statehouse Annex 
Trenton, New Jersey 08625 

Dear Mr. Price: 

Thank you for your cordial reception of my telephone call this 
afternoon. I am sending herewith the 7 copies of the report on the 
wholesomeness of food treated with ionizing energy. It reviews the 
scientific world literature in words designed for nonscientists, and 
I believe you. will find it a valuable source of information on the 
subject. The report was prepared by a multidisciplinary group of 
scientists with expertise in the subject. A number of the scientists 
had spent the major part of their careers in research on the process. 

If feasible, I hope you will be able to introduce a copy of the 
report into the hearing record. Thank you for your cooperation. 

Sincerely, 

6~11-~ 
Charles A. Black 
Executive Chairman of the Board 



Comments. made by Dr. Myron Solberg.during public hearing of 
the Assembly Health and.Human Resources Committee on June 
1s, 1987. 

I ~ill first present credentials and make disclaimers. 
I am not a toxicologist, I am a professor of Food Science 
and the Director of the Center for Advanced Food Technology 
at Cook College, Rutgers University. 

I began research in food irradiation in 19S4 after 
xeturning from Korean War service. This ~as at MIT, whith 
at that time was the center for food irradiation research. 
My Ph.D. thesis was entitled: "Growth Support Potential of 
Irradiated Foods f6r Microorganisms of Public Health 
Significance." It is mainly to the public health issues 
that I wish to speak t6day. 

Before •tarting off, let me say that in 1964 I gave ~p 
my search for wealth, left industry, took a 20% pay cut, and 
came to the University. I have never regretted .it. I do 
not wdrk for and am not supported by any of the food 
irradiation companies. 

Let me start by telling you what irradiation is. It 
is a tool for our use with which we can improve our quality 
of life. The irradiation source is an energy source and 
like any energy source, it must be treated with respect. 
The sun is an energy source. Misused it can cause cancer. 
Treated with respect it provides warmth and is the source of 
growth for plants which make up much of our food supply. 
Fire is another energy source. Treated without respect by 
Mrs. O'Leary's cow, a whole city burned. Handl~d properly 
it is life sustaining. Electricity is ~nether eriergy 
so~rce. We respect it. ~e have high power lines overhead, 
we have high voltage entering our homes. Surely it can harm 
us but respectful handling lets us live with the wonders of 
~lectricity. Thus we see that a radiation source is an 
energy source and like all energy sourc~s, has risks. 
Control and respect minimize the risk. The benefits o1 
radiation are many. In fact, while we fear radiation 
because of its cancer causing potential, we utilize 
radiation to cure cancers because it preferentially destroys 
rapidly growing cells preferentially. 

But let's turn our attention to food irradiation. 
What does the irradiation of food do? 

It destroys microorganisms - molds, yeasts, bacteria. 

It inactivates growing cells. This is the same 
response mentioned in cancer treatment, the preferential 
inactivation of rapidly growing cells, which permits the 
prevention of sprouting in potatoes a~d onions. 



It inactivates insects. 

It inactivates parasites. 

It breaks down complex materials making some more 
digestible and more available as nutrients. 

What does irradiation of food not do? 

It does not produce any unknown chemicals which are 
not present in foods which are unirradiated. These are the 
URPs which you may have heard about. URPs are figments of 
statisticians' imaginations. If a mass of molecules are 
irradiated, a certain number will be changed into new 
substances. The probability that some of these will be 
unique does exist but none have ever been discovered. In 
fact, the finding of a uniqu~ radiolytic product has been a 
desire of scientists since the earliest days of food 
irradiation. Such a substance would serve as a "marker" and 
allow us to determine the irradiation exposure or dose to 
which a food has been exposed. No such substance has been 
found and research is actively being carried out to-day, in 
search of a unique radiolytic product. 

It does not destroy the nutritive value of proteins, 
carbohydrates, fats, minerals and many vitamins. It is 
important to realize that all foods will not .be irradiated. 
There will be vitamins supplied by the variety of foods 
consumed. In addition we now do and will continue to 
supplement the food supply with vitamins ~hen such needs are 
recognized and called for. 

The .bottom line in all of this is: "what can 
irradiation of food do for us? It can improve our quality 
of life. It will improve public health and microbial safety 
of food. It will reduce food wastes and therefore food 
costs. It will provide higher quality products in 
appearance, flavor and color. These are critical for 
nutrition, because it should always be kept in mind that 
food which is rejected by the consumer due to appearance, 
color, odor and for other reasons, provides no nutrition. 
Only food that is eaten provides nutritional value. 

It should be clear that all foods will not be 
irradiated. Izradiation is not a panacea. That was our 
naive belief when I was a graduate student, but we quickly 
learned that only certain items lend themselves to the 
irradiation process. Of those, only the ones which do the 
job better than any other process available and those that 
provide economic feasibility will be used. 

The best example of this is the one recognized in the 
legislation being proposed. The exemption of spices from 
the ban is written into the regulation. Irradiation is the 



only way to change spices from an inoculum which hastens 
food deterioration and provides the basis of potential 
public health problems due to microbial disease. 

This microbial disease is the real area of my interest 
and expertise. Let me state the problem by reading some 
remarks made by Commissioner Frank E. Young of the US Food 
and Drug Administration. These were recently published in 
"environment news digest." 

"Two FDS scientists estimate that roughly one-third of 
all diarrheal episodes in the United States - somewhere 
between 24 million and 81 million cases annually - are of 
foodborne origin. The costs of these episodes, in terms of 
patient illnesses, medical expenses and lost wages are 
staggering; they produce substantial sickness and amount to 
billions of dollars each year. Diarrheal disease, often 
viewed as a short term nuisance for most of us, can bring 
death to certain vulnerable groups - to the very young, the 
very old, and those with comprised food immune systems. 
Recently, we have seen food-borne pathogens bring severe and 
~ften fatal complications in high risk populations such as 
~regnant women and fetuses infected with Listeria 
monocytogenes. 

Today we know or suspect that some pathogens 
associated with food may cause or trigger certain chronic 
rheumatoid disorders, such as arthritis, Reiter's syndrome, 
and ankylosing spondylitis. And by influencing nutri~ional 
status and immune functions, foodborne pathogens may play a 
role in other disorders, such as respiratory infections. 

In 
illnesses 
suspect. 

effect, the toll in human suffering from foodborne 
may be far greater than any of us might initially 

Some pathogens, such as Listeria and Yersinia are of 
special concern because they seem to have penetrated one 
line of modern defense against foodborne illness - food 
storage at low temperatures. We have seen these microbes 
grow at refrigeration temperatures in the laboratory. 

Deeply troubling is the outbreak of foodborne illness 
which tragically occurred in the summer of 1985 in Los 
Angeles County. In that incident, Listeria monocytogens in 
Jalisco brand Mexican style cheese led to forty-seven 
fatalities - including infant deaths and stillbirths." 

These are the microorganisms of concern. The ones 
that cause diarrheal disease, Salmonella is the best known. 
You have heard me mention some of the others. There is no 
way to eliminate Salmonella from the food supply. the 
Salmonella cycle, as it is known, has been approached from 
many directions throughout the world and no country has been 



able to break it. Food irradiation is the intervention or 
the hurdle to Salmonella which will permit us to break the 
pattern of this important food borne illness. 

Let me quote to you from some remarks made by Michael 
Stiles of the University of Alberta in Canada, whom I met 
for the first time when I was asked to appear before the 
Canadian Food and Drug Directorate last year to inform them 
of the botulism hazard in processed foods. As printed in 
the ASM news (Vol. 53, No 5, 1987, page 257) "according to 
Michael Stiles of University of Alberta in Edmonton. 
Perhaps the clearest trend is that more and more types of 
microbes are being recognized at least for their potential 
role as food-borne pathogens. As the family of 
Enterobacteriaceae has expanded - Stiles notes 22 genera and 
69 species the fraction suspected of causing food-borne 
diarrheal disease also has grown." It is these organisms 
that irradiation will ~estroy to provide us with a safe food 
supply. 

The FDA regulation does not go far enough to give us 
these benef~ts. It is the next regulation, which will 
increase th~ allowable does by 3 to 10 times and which will 
provide us with this improved quality of life which can come 
from foods free of the pathogens I have talked about. 

Perhaps you have seen the Salmonella expose' on "60 
Minutes." This was critical of the inspection service, but 
it is clear that we cannot inspect food safety into a 
product. we cannot make food "Salmonella free" through 
inspection. It doesn't work. The d~sired result can only 
be achieved by intervention and irradiation is the only 
intervention technology available. 

In conclusion I want to urge you to defeat the 
legislation so that the citizens of New Jersey may have a 
safe food supply. I urge you not to increase the cost of 
food to the citizens of New Jersey and not to place New 
Jersey in an adverse industrial competitiveness position 
relative to other states. 

In response to questions from Assemblyman Harold L. Colburn, 
Jr. 

Related to unique radiolytic products, there are 
. products but none are unique to irradiation. 

formed as ions but they are relatively stable. 

Related to turtles. 

breakdown 
They are 

These were spreading Salmonellosis. 
solved by banning their distribution. 
feasible solution for poultry and red meat). 

The problem was 
(This is not a 
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Related to cooking effects. 

Thorough cooking will destroy Salmonella. Loose 
cooked scrambled eggs are not heated adequately to destroy 
Salmonella. The problem is not only in cooking. It is also 
a cross contamination problems. No matter how much we try 
to educate the public, the acts of placing the raw material 
which may contain Salmonella on a surface or of handling by 
hands and then placing goods which will not be cooked prior 
to eating or of handling these foods without adequate hand 
washing, will be committed in the home, in the back room of 
the market and in the food service establishment or 
restaurant. 

(The prevention is to eliminate the Salmonella from 
the raw product. The only means to do this, which is 
available today, is irradiation). 



MORRIS 
cou~ 
MEDI01L 
SOCIETY 

·· executive office: 51 8.M S'REET MOAA1SrONN, NJ. CJ/960 • telephone: (201) 5 

June 10, 198 7 

Hon. Rodney P •. Frelinghuysen 
10 Park Place 
Morristown, NJ 07960 

Dear Rod: 

The Executive Committee of the Morris County Medical Society has 
reviewed the pertinent legislation regarding irradiation of 
fo6ds. This includes A-3150, A-2603 and S-1801. 

With regard to A-3150, the Society is .. f the opinion that there 
is not enough scientific informa~ion available to determine 
whether or not irradiation adds any harmful sub•tance to the 
preserved food and that until such information can be obtained 
legislation against it shotild not be enacted. 

' .· 

Regarding A-2603 and S-18~1, this society concurs with the 
op in i on exp res s ed by The Med i ca 1 soc i et y of NJ th a t there i s no 
known evidence of public harm from irradiated foods and menu 
warnings would only al,rm the public needlessly. 

Thank you for the opportunity to comment on these bi 11 s. If you 
have any questions, please feel free to contact us. 

Yours sincerely, 

~ 
Mrs. Anne A. Marek 
Executive Director 

·.:-.: 
....... _. 

""'. "\ 



David Price, 

Lorraine Gold and 
WILLIAM J. GOLD 

ATTORNEY AT LAW 

RD 3 BOX 107 

BLAIRSTOWN, N. J, 0782!5 

TEI..EPHONE (201) 362-~321 

new mailing address: 21 Hardwick Road 

June 30, 1987 

Office of Legislative Services 
State House Annex 
CN 068 
Trenton, NJ 
08625 

Re: A3150 - Kelly's Food Irradiation Bill 

Dear Mr. Price: 

We attendedthe Food Irradiation Hearing in Trenton and 
would like to offer our thoughts about the testimony of the man 
from Isornedix, Inc. His contention that consumers are going to 
be looking for food that is labeled "irradiated" as their free and 
rightful choice is the pure wishful thinking of a person whose 
livelihood is tied up with this technology. 

We would suggest to the committee that they consider 
the reactions of citizens around this state when asked to store, 
even temporarily, radium contaminated soil in their communities. 

This soil contains low level radioactivity, at most, and yet 
the idea of this is enough to spur the average citizen to take 
to the streets. Let's put two and two together and realize 
that there is no hope of consumer acceptance of clearly labeled 
irradiated food. 

This leaves us to suppose that once the millions of 
dollars are spent to develop food irradiating plants ( at great 
risk to "host" communities) the food will NOT be clearly labeled. 
Where will this leave the consumer's rights and free choice? 

We would like to commend the Chair, Assemblyman Coburn, 
for the admirable way he conducted the hearing. We appreciate 
the time and concern he is devoting to this issue, 



David Price 
6/30/87 
Page 2 

Please find enclosed a recent Star ledger article about 
Salmonella. This is sent to illustrate one ~ore example of why 
there is no need for the radical and destructive process of food 
irradiation. 

Enc. 

cc Assemblyman Hayatian 
Assefublyman Littell 
Assemblyman Kelly 
Speaker Hardwick 
Assemblyman Coburn 

Very truly yours, 

~ 
William J. Gold, Esq. 

~~-~·~ 
Lorraine Gog ·. 



Atomic Energy 
Of Canada Limited 

l'Energie Atomique 
du Canada, Limitee 

Radiochemical Company Societe radiochimique 

413 March Road, 
P.O. Box 13500 
Kanata, Ontario. 
Canada. 
K2K 1 XS 

July 3, 1987 

Mr. David Price 
Conmli ttee Aide 
Assembly Health & 
State House Annex 
Trenton, NJ 
USA 08625 

Dear Mr. Price: 

413 Chemin March. 
C.P. 13500 
Kanata, Ontario. 
Canada. 
K2+< 1 XB 

Human Resources Committee 

Tel. (613) 592-2790 
Telex. 053-4162 

BY COURIER 

Re: Food Irradiation Testimony/Information Submission Relevant to 
15 June 1987 Public Hearing 

Attached are nine co-pies of the testimony 
intended to -present at the -public hearing. 
Dr. George Giddings_of lsomedix Inc. that, 
testify due to the large number of "local" 

that our Mr. Dick McKinnon 
However, we were advised by 

we would not be permitted to 
interests wishing to do so. 

ln-Hetii we submit the attached for your use/the committees review. 

Should the committee require additional information or expert testimony 
on the safety of irradiation facilities or the shipment of Cobalt 60, 
we ~ould be -pleased to provide it. 

Yours truly, 

Bruce K. Wilson 
Director of Marketing 
AECL-RCC 
Industrial Irradiation Division 

cc: F.M. Fraser 
D. · McKinnon 

Attachments 



Statement prepared for delivery to: 

THE NEW JERSEY STATE LEGISLATURE 
HEALTH AND HUMAN RESOURCES COMMITTEE 

PUBLIC BEARING jUNE 15, 1987 

on 

June 10, 1987 

ASSEMBLY BILL No, 3150 and SENATE BILL No. 2571 
which would prohibit the distribution and sale of irradiated food 

Statement by: Mr. Dick McKinnon 
General Manager of Engineering 
Atomic Energy of Canada Ltd; 
Radiochemical Company 
Industrial Irradiation Division 
P.O. Box 13500 
Kailata, Ontario, 
Canada 

. K2K 1X8 
phone: · (613) 592-2790 

Statement Content/Nature: 

- in support of Food Irradiation 
- against the bills 
- the safety of ir.radia.tion facilities 
- the safety of Cobalt-SO transport and use 
- the disposition of Cobalt-60 
- the right of the consumer to have a choice 

Statement Teit (Presentation time approximately 15 minutes) 

Introductory words of thanks to the chairperson and committee for 
being given the opportunity tci testify. 

ATOMIC ~NERGY OF CANADA LIMITED (AECL) is the world's leading 
supplier of industrial gamma irradiators and Coba.lt-60 
sources. Approximately 25 of the 40 commercial gamma 
irradiators in the United States today were designed and 
manufactured by AECL, Almost all of the 40 irradiators use 
Cobalt-SO, produced by AECL, as the source of gamma 
radiation. AECL has produced research and .industrial 
irradiation systems and industrial cobalt sources since the 
early 1950's. In addition, AECL has been involved in food 
irradiation research and development activities in 
conjunction with Canadian and international authorities from 
academia, industry and government. 

• •. /2 
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AECL'sposition regarding food irradiation is; in support of 
· the commercial· use of the process, is in support of the 

qualified scientific and public health authorities that have 
approved the process, and is in support of the consumer's 
right to choose irradiated food. 

Others will or have already testified on the safety of 
irradiated food.· I will 6onfine my testimony to three 
subject areas:. 

1) the. safety of industrial gamma irradiation facilities 

2) the safety of the transportation of Cobalt-GO 

3) the disposition of "used" Cobalt-GO 

We believe these subjects are relevant to the bills under 
discussion, and are aware that opponents of food irradiation 
have raised these issues in their arguments. 

Our positicin regarding these three subjects is: 

1) Well designed and properly operated industrial gamma 
irradiation facilities which .use Cobalt-GO present no 
greater and most likely less risk to workers, the public 
and the environment than other processing technologies; 

2) Theie has: not been, to the best of our knowledge, any 
incident involving the shipment of industrial Cobalt-GO 
sources which ~esulted in any radiation exposure to the 
public, or presented any significant risk of exposure. 

3) AECL supplied Cobalt-GO that is no longer wanted by 
industr.ia.l users will be recovered by AECL for reuse, 
reactivation or disposal in Canada. 

·4) Cobalt-GO is not a waste product of nuclear power 
generation or nuclear weapons programs. It is a 
deliberately produced isotope of Cobalt-59 that is only 
produced when the market requires it, AECL alone has 
the production capacity to meet anticipated worldwide 
demand for Cobalt-GO, and has the potential to increase 
Cobalt-60 · prodtiction· capacity to. respond to 
unanticipated demand. 

. •. /3 
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5) In the United States and Canada there are effective 
governmental regulations, control agencies and penalties 
for non-compliance which protect the public, ~orkers and 
the environment. 

6) The potential for abuse or misuse of any type of 
machinery or industrial process always exists. The 
risks associated with potential abuse or misuse of 
industrial Cobalt-60 sourced gamma processing systems 
are no greater than any other currently accepted food 
processing technology. 

Now, I would like to present an abbreviated version of a technical 
paper that is included in our written submission to the committee. 
This paper addresses the safe design and operation of Cobalt-60 
industrial irradiation facilities and the handling of Cobalt-60 
sources. 

(Refer to the attached technical paper) 

Concluding Remarks 

The opponents of food irradiation have and no doubt will continue 
to repetitiously raise questions regarding facility and source 
safety. We, the manufacturers, the regulatory and control 
agencies, and the facility owners are confident that, when given 
the opportunity for an impartial hearing before technically 
qualified authorities, we can satisfactorily address any concerns 
or arguments. The difficulty however lies in communicating 
technical data to non-technical authorities. I have tried to the 
best of my ability to do this in the past 15 minutes, and have 
enclosed in the testimony packages more detailed information. 

If time permits, I will be happy to answer any questions that you 
may have. Thank you. 




