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MAR 2 1960

MEDDH-MR

;TRJFCTs  Fabrnary 170 Propnenl of the Interdepartments] Committ e
on Tre:diated Food

TO: fhief of Pesarrch and Develomment
Uffice of tha Chiefl of Staff
Nepartment, of tha Army
Yeahds ntarn, N.C,

1. It i recommended thet the Department of The Army concur
in the Felrmmry 1760 Pronesal of the Interdepartmental Cormittee on
Irr:diated Food.

2, Faconendationa numbers 4 and 5 might be better stated =
followrt

*4. The Arm enmplete ite wholesomeness and s«fety program
and that the Operating Apency initiate such complementary wholenomeness
and rafet worl as ma" bs renuired for the civilian radistion processed
fooda program,”

*5, A vholesomeners and safety yropram working panel to the
Interdepartmental Committee be established conmisting of Army, AFC,
FDA, TODA rnd ernsultents as required to coord 'mate this program,”

3. It 1r vrged that those sagencles having reprerentation on
the Committee on '""“olenomeness provide participants who have medicel
backgroinds,

F /A 1t 3r reemphasired once again that any research emanating
from thir= propogal shovld be orlented with the concept that food with
any messmira*la Indueced radicactivity wi'l pot be usged for human feed-
ing. In this repard the low level treantment of food offers the brat
arproach, Thovld problens of vholesomeness develon in this low
lavel ;rogrsm, tha rropnped funding Iz probably insdaquate,

T. J. BARTFERD
LMH/Hm Major General, M, C,
1 March 60 Acting The rgaeon General

(qwy) £dod fowyawo(j *Jg youLwssey '{'eamep{

COLIN F, VORDER ERUEGGE
L. M. HURSH Colcnel, MC

Colonel, MC
Chief, M-dies] Rerenrch By, Bpecial Assistant for R & D Affairs
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O L co ‘ P, rthe Interdepartmental ot tee
an Radiatien Vreeermar o .« oo aaread Uy establish an ad hoo ~aoed
to forrmlate a varo ‘ st st ion processed foods propras,
This was [z =mpted pramanfly Yot DepArtment of the Army decisinr *.
reorient [ta prooa: e *owar | sesearel and to concentrate om raiia fen
sterilization ¢f & téw brees f rilitriy Anterest. It was therefore

deemed necessorv ' -~ ider g complementary program to implement
clvilian {nierast {n redfaticn pr ~eseed {nods,
In appointing members of the &d hoc panel, Mr. H, B, HcCoy, then
Chairman of the Interdepartmental Committee, defined ite task as follows:
1. Make an assessment of the current "state of the art.”
2. Review progress achieved {n Government activities.
3. Consider what problems or issues now need to be dealt with
to advance the radiation processing of food.
4. List specific areas of further ressarch and development.
5. Recommend how and {n what way the future program in the Govern-
+ ment way be administered,
6. Make suggestions and recou-eudat{onl regarding size of the
research and development program.
7. Indicate what, if auything, the Federal Government might do
to encourage research and development by private firms,
institutions, etc.
The following report has been concurred in by all members of the ad hoc
panel, with the exception Qf David H. Rest, . They dea. . .~ >

that references in the report to cobalt 60 and x-ray machines be accumpanied
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by mantfon of electron peurlerators

as a'ternnte on additional radiation

sources, This matter siv nla b corvidered at the weeting of the Inter-
departmental Committes,

This report dees not April gut in detail the technical elements of
the propoged prezra=m. Ibla woerid ore of the firat program activitijes,
Furthermore, the ~ersrt Jdoee v 0 enf ode 4 cemnrehensive analveis of the
current gtate ~' (oo oy troaron peeces<sed foods bubt ratper Yol
{dert {f{es 1 N ot coorenapd Gt sterilizatooan o g
casteullzati T s R that ot rearar b
developed wit o~ he Do encefedse of fatare KAreg o ploa

This e g oo wonduct or researct, and e
rnoradiat{on pronendieg of o dw, T does oot atierpt to define . '
Government apency respordivlitcfes (n suchareas as regulation, healt. inn
tafety, etc,, «nd does not {vc oy any conmitment by any Guveram ont .
with respect to any rogalare: - et within its Jurisdiction,

MFIBERSRIP
1
Paul C. Aebeinold, Chaiiu Atoric Energvy Cowul.
Jonn Holeton * Departmeni of the ¢
H. W. Koch I)e-paztfnent of Uo aer.
Jacob M, Grhafier Department of Corw
Samuel N, Kle.n Swmall Business Adrng-" 0y
David H. Re-t Quarteruaster Faod ¢ o
Instivtute for thy frcr o,
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rote A TTONS

fe re~opr e . roat
Lo The {nferieppyrre gl 0o 2o 2 nre g the natlonas oiv. . bt
radiati e proececapd foste vy v osa o set forth {n pavt T
the teport i 1ogcr 30 0w e ey Ageraiey for concurven ALl

*4

*5.

* These recowmendations wore acded gt the meeting of the Interdepartoental
Committee held on February 12, 100, and were act a part of 1= Fapart
to the Committee v *Ye AT Hoco Tanad,

lmplervaratiope,

The Atemic Epergy ¢or=tee o0 ks sgpgnated as the oparating
Agency for the patiswl vfvslvam radiation processed fomvis
pProgram.

The Interdepartmental ro==ivron epport the nead for a com vie -
mentary proprem b the Tep el of the Atmy on radiatioe
presarvetion of fo ol ! L. rasitewent to purgue sucl a

Yogram aggprescioeog s
PICE FE

The Army cowpletr i's whilioa meness and safety program at wte:!l-
lization doses o ezl v b lopical anomilies that have arisen

from long-term frerting etudlies and that AEC sssist in this pro-

gram as mutually ayreed vpor, «s well a3, Lnitiate a wholesome-

ness program oun selected feods at subesterilization doses.

A Wholesomeness Program Working Fanel to the Interdeparimental
Committee be estshlished consisting of the Army, AEC, FDA,
Department of Agriculture and corsuitants as required to
coordinate this program.

The I[nterdepartmental Comeittice support the requirement by tne
Department of the Army for adequate food preparation and vadiatien
faclliities to carry out effs tively {8 research and development
program,

!
Radiation researcl facilities ersrablished for efither the Depart-
ment of the Army picgram or the civilian radiation processed
foods program he nmtually accessible.

Close liaf{son be estaLlishel atueen the Department of the Army
and the operating Agency for the {v{liar radiation processed
foods program on techrical and admivistrative matters including
budgets and scope of program a~tivicles,

LR
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TNTRODUCTLON

To undergrand the vt oo end problems of food preservation by
radiatfon, L& (s vezesiets (¢ ap,ce-fare what causes [ood to detericrate.
Food deterioratea in ~—apy wws. 'arough phveical, chemical, and enzymaric

changes, and by the activity of rmicreorganisus and insects, Chemical and
enzyse deterionration are only mirately affected by low doses of radistion
contemplated {ur frnd proccaning, and physical changes, such as softening,
may be promoted. Joe mocl promdaing nreas for espplications of low dose
radiation are in contr i of ineerrs and of microhiological dammge.

Chemical spollage of foods resulta from food components reacting with
their snvironment or with other fuod components; for example, the resction
of fats with oxygen in air to cause rancidity. Radiatiom does no more or
less to reterd these reactions than does any other method of food preserva-
tion. These reactions are controlled to various degrees, however, with
appropriate food techoology.

Enzymatic spollege results from enzymes in foods reacting with tiae
food iteelf, {.e., "self digestion.”" Nelther freezing nor irradiating
atops th£| Teaction although these prucesses may retard the reaction.

Heat inactivates enzymes; hence, thermal pr;celling doas stop this rescticn,
In freezing, drying, or radiatiocn preservation, a blanching or low hcat
trastment can be uted to inactivete the entymas during preservation.

Spoilage may result from the action of both insects and microorganisms,
loniring radiation can destroy or inhibit these agents. This is the purpose

of radiation procesaing.
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Fresh vt geatad Toode o senoratly subfect to spoilage Ly at 1.

mechan{sma wang foanst 0 s chemical and enzyvmntfc changes aro o
wajor concern 1ot - carscc . ol they can be retarded b
ref{rigerat i . ot creomeclinnfamg {8 generally pot fmeort oo
during 8rens v oo T Taes than s et or two especially 1 adequate
refrigerartca fv need. Onorhe ottor hand, apoilage by microorganisms is
often the prime ¢pre i tne rap!id Jdeforiorat {on of perisghable foods,

and while refrigevarion is moipful, {t often will not do the job alone.
Thus, the uge of radfatiom to continl wicrobiological spoilage and extenl
refrigerated shelf 11fe of fresh-like products becomes a most important
goal. Radiation is also a potent means of killing insects that damage
foods.

Microorganisme and insects can be destroyed or thefr destructive
action reduced by the use of {rradiation, often with fewer deleterious
effects on the product than caused by other mefhods. That is, a fresh
or fresh-like product can, in some instances, be stored considerably
longer than f» now possible. For example, some fish and shell fish can
be trnlte& with {onizing radiation so that the fresh product can be stored
under refrigeration (not frozen) for weeks {nstead of days.

¥With regard to shell fish, it is worth noting that prepared, coccked,
shrimp sterilized by irradiation can be stored at room temperature for
many months and then be essentially undistinguishable from prepared, cooked,
fresh shrimp. Other types of commndities can be so tre;tcd. In addition,
successful results have been experienced in extending the refrigerated
shelf 11fe of chicken, fish, pnrk, heef, grapes, stravberries und citiu:

fruit irradlated at guh-ater{lizat{nn doses.
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Maelh need e ier o T - H . oisnervatdon o make 9fhor T

hut dan from o wi o aned o R LR Thea recenl Intet i
tonference on Presor vrao 0 ol 300 1e " tonazing Radietions Lelid ar o
Yanaschuymetts [rnstbrare o o v, 7 deerly dewonrtrates the wer )l

wide Interest i tadiat:cn 7. -esfin, of {ood and the faith that the
nited Staces - " coentirue o doa "oader in this development,

Domesticaily, anv metand toa oy increase the storage, distribu-
tion, and ntitiry of cnr frod resources will be of great economic
alvantaze., For ssample, wide Aimtrilation of fresh ocean proedu, ' in
the mid-west can mean added prosperity to the f£ish {ndustry. The -ame s
true about supplying strawberzies, peaches, and tropical and citrus fin:ite
to distant markets.

In the last five yesars, the U, 5. Department of the Army has ca:ried
on an extensive program to develop rudiation preservation of food mainivy
for military purposes. Military food needs, however, are not the same asn
the food needs for civilian distribution. The need to store fouvd fur
extended perlods under adverse conditlons, to distribute food to widel.
dispersed fighting units, to feed undzr conditions of great stiess, all
give rise to & military f[reding system that h‘l no parellel in tle civilian
population. Militsary requirements for {rradiated foods will thus not
necessarily be compatible with the needs of irradiated foods in the civilian
feeding system,

The military requires a sterile, ready-to-eat food of high nuiritional
density that will be acceptable and morale building to the fighting man
even after repecitive ferdings This resoives itself in the irradliared

FReport available fyem the Officre of Technical Services, L.
Depagtmenty ot Comeetee, Washiooton 25, D, C.
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ot the Clocrritin C 1 o zanden, requsrie vy i

Moemppa, Do . P ut:au%ﬂrrfes depe nde o w Cr
foerance wiia . o1n oo ) . oo ) gufring rch lower dee cel A,
the packagles 7 oroutu f v ot ¢ - 4 oed hermetlically, whereas o
rasteurfred froate, o soem o e it for vespiration,

Much evedec o ¢ +'oa te oo moirod to show that a need exinis
to develep made e g Taliars oo oeresding of fonds te the point ot
commercial 1o~

The feroonin e o togeat o Thal LheTe 1§ [UEHiLicalian gy

both military ard cictlian nrosrams {or radistion procrssing of foods.
The Army progran wenld rontinee ta . oentyate on develepment uf coutd
ration components for long term st aze and the oational civilian program
should seek moderate rhelf Life extrnsions to produce foods of greater
commarcial utility.

These programs can be compiementary and mutually beneficial in some
arcas but would be widely divergent in others. Pundamental research,
dos{metry studies, whcleromcnesn, ard radiation source technology ate

)
among those items which csn be shared by both the military and civiiian
programs. Requiremruta ol the fuo programé in such matters as microbiology,
product development, process enginesring, and packaging will be vastly
different.

An important example whers the two program requirements could over-
lap would be in the use of & natfonal radietion processing of foods cenier.
The vequiremente and plans for a nat {onal center are detailed in Attachment

I to Part "B" of this rrport.
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CAEL A

CURRTNT STAUT 6F NP TECHHOLOGY 3“\"HA'E"LUH. PROCESSING OF TOQUS
Introducticn:
Research on rhe radiation pro-eaciyg of feods commenced over ten years
ago. Wilthin the past six yeais ¢ full-acale development program has
been con-entrated {n the lnitsd States on this new concept in food
techmnology. Work on radiaticn proceased foods in other countries has
alsn been {nitiated and {a beiny pursued actively. Major effort in
the United States tas been gupported hy the Govermment, primarily the
Department of Defense, through contractual research projects at uni-
versities, research institutes, and private companies., Current selacted
fnformation on radiation processed foods technology cem be found in the
previously mentioned report on the MIT Intermsational Conference on the
Fresarvation of Foods by lonizing Radiation, A co-prchan;ive survey of
the field through 1957 is contained in the U. 8. Army Quartermaster
Corps publication entitled, "Radiatf{on Preservatiom of Food".* How-~
evar, tha rate of sccumulation of information in this subject area

;

has incressed sharply since the latter book was published. Therefore
it ie neceaesary to consult the recent scientific journals for the

most important new inforwmationm,

Results from Experimental Investigatious:

The comprshensive research and develcopment program on radiation processing
of food has revealed acome producte having potentfial for rommercialization.
Radiation ster{flization of some meate, such as beef, still poaecs major
prohlems but other {tema, much as chicken, fish and pork products, show

* Avajlahle as Paport Me. PR 150 4073 frem the Qffice of Technlcs!l
Servicmayg, [, 3, pepertman? ot O moesren Waghington 25, D, 0. TPrica 575,00
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A, Meats:

1. Trei-

3.

Washin
Qffice o
Record

Radiation sterilized beef frequently has an off-flavor. 1hi» Luited

States Atmy 18 intensively lovestigating the formation of cf{-flavor

in beef and methods to overcome it as sterilized beef is5 a prime

objective of the Army. Modest doses of radiation can be us~i to

delay microblal spoilage of cuts of beef stored at 339 . thus ex-

tending shelf 1ife from about 5 days to perhaps 6 weeks.

Chicken:

Sterilizing doses produced minimal changes in taste and odor. Hadlation

'

sterilized chicken is slightiy more pink in appearance than unirradiared

chicken. Chicken irradiated with sub-sterilization dosss and held at

35°7. has its shelf life extended to 30 days or more compared with

10 days for untreated chicken and retains acceptable taste and odor.

Pork:

a. Roast Pork - Experiments conducted by the Army demonstrated that
pre-heated or roasted pork that is subsequently radiation steri-
lized fa better in quality than heat-processed canned porkx. The

texture sand flaver of radlation processed brown-an-serve wr¥

fa highly a reprahle,

gton National Record Center
f the Army Surgeon General
Group 112

Accession #: (yp} A - 11" ((3\3

Box #:
File:

\\J\"

- \ 11 - .
e, Vs ol Yeed Ve calgm . Siter t\u&x]ff'wnﬁ’v!

(mm A);-C"f' 4 '\f‘qé llc“:_'l‘;ch ( 301-50)“/(’760>



b fanaage fe b v e - tations of porw awiog e

-

L R T T A S O L T AT T jrocersing, Shelf life . § - 2nqa rn-
clven e - A At a0 g more than iz wes (o
parel it oy - ’ e fansages,

itgem - ot o te el vesulbte on bac o, with Len
prer e ace s bbby pr sias {lization dozes,

Marine Prodacta-

Flshery products ars promising for commercial radiation pro ssa-
fog., Four-fold in resars (n r-frigearated shelf life aftar quh.
sterilization deres are found., Tbe radistion processing of fish
and shell €{sh, such as halibut, ocean perch, cod, shrimp, crab
meat and lobster are perhaps the moest promising for commercializa-
tion, since the flavor, odor, color and texture of these radiation
processed products are likely to meet with consumer acceptance,
Many fishery products are quite perishable and a four-fold in-
crease in shelf li{fe under refrigeration would be of siganfficant
bemefit to the consuwmer and to the fishing industry.

Vegetables:

Stlrillzntion of fresh vegetables has not been daveloped, Yair
resuits have been obtained with sub-sterilization treatmant of
several vegetables, such as carrots and ll’.t&‘ul; The spoilage
of vegetables, such as asparagus, due to rot aad fuagi may be
comtrollad with sub-sterili{zation dosss.

Fruits;

Sub~sterilization processing of fruits, such as strawberries,
citrus fruits, grapes and peaches, way offer promise for commercimli-

zation. The low dosn treatmepnt of these fruit {items can control
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el 1ifta «rtenat .ot ane  ptinental shipment of a hi;a

epollage fre, sl aw et erries, could be highly benmi! 0
to the coespipes snc sie or aer, With rTeapsct to tiopfcal ot

guch aq papayas st mAanguec ) mokr serious prohlem of mrkel".ng

s Meinlfaatatio -0 carlsee fyotr flies, [t appears that lcow
dore trertment ol frjta (an aclve this problem,
E, Gralns:

Radiatlon treatment has been fovestigated for the disinferstsiirn
of grain. Questious vhich have not been well answered in this
regard include compsrisom between cost of chemical and radiation
disinfeatation, prevention of reinfestation and the problem of
multiple radiation treatment, if required. Radiation disinfes-
tation of grain or graim products may fiad caune;cial applications.
F. Sprout Inhibition:
Prevention of sprouting in tubers particularly potatoes, as a
ﬂaoult of radiation treatment has been amply demomstrated. Radia-
tion treatment makes it possible to imbhibit sprouting for long
pariods under commercial conditioms, Thare are problems to be

overcome in subsaguent decay preveatiom.

" IV. Wholesowmeness and Safety Clesrance

A most comprehensive program to test the mutritional and toxfcolog-
fcal safety of irradiated food has been comducted by’ the Department
of the Army (Office of The Surgeon General). This program exceeds

any animal feeding program that has ever bean conducted on processed

foods. The plans for the tasts have been developed in close liaison
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with the Frod an® prog Administration. It e our understending that

three to [y more weaya would be required to complete sn ninlyre
frading staling., Cepaearcpt P00 thig area {85 intended to detersdnr
whethe: frrad:arst fords arve gafe and vholesome.

Much concern devalopet rucenrly on the problem of ifpduced radioactivity
vhen {t wes ohserved that short lived radicactive fsotcpes with low
activity could be measured in foods treated with high energy electrons,
Fortunately, howsver, expsrimental evidence {ndicates that low energy
gamma sources such as cobalt-60 and cesium-137, or X-rays of comparahle
low energy, as would be expected, do not produce detectable activity ia
foods. The Food and Drug Administration will of course require documentazy
evideace on the safety of these sources for food processing.

V. Packaging:
Experimental studies to date have been directed largely at satis-
factory packsging materials for sterilization processing. Considerable
wvork resains to be done in studying satisfactory packaging materlals for
sub-sterilization processing. S5uch containers must not only be capable
o!iprtventing microbial recomtamination, but also of permitting rraans-
mission of respiratory gasses. In addition, it must be determined what
types of chemical by-products result from the packaging material since
minute amounts of extractable substances produced during irradiation

could result in undesirable effecta in the food.

V1. Radiation Facilities:

Radiation sources currently used for the radiation processing of foods
program are generally inadequata in size and characteristics, aud are
usually located at digtancas from both the source of food supply and

the research larorvatsry, Ti=~ principal existing gamms sources coosiet
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pf res ta el e ot e e vnes uged under dissimilan o
ditfone ol ey v o0 sttt vay yamaved T {rem fond processin. latora-
forfe:. ;¢ wtes  ta ' opp. tong s, by the peed for additional pamma
frradoet svn o b oooe ey Koo machines to develop the best et moge
ecor.nl e randitto s for yodierlon processing of a wide variet. i foad

procucts,

711, Econml~A:
Economi. = ~t vadiati-r (¢ errsing are presently based on laboratory
studien and calenlatinng vather than on experience under pilot plant
conpditl ng, Cnet estimates for eterilization treatment have lLeen on
the order of a few cents per pound whereas the estimated cost for
sub-aterilization processing has geunerally been on the order of a

few tenths of a cent per pound. Reliable cost informatiom will not

become available until quasi-commercisl plants are built.
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RECOMMENDED MATIONAL CIVILIAN RADIATION PROCESSRD FONDS PROGRAM

1. Jxogram Description

Te conduct ressarch smd development, ecomemic, marketing, and consumer
scceptance studies, and feasibility demenstrations during the next 5
yoars necessary to establish the commercial practicality of civilias

applications of redistion processed foeds that weuld eccelerates their

iatroduction into the economy. The immedisgte Qj'ocun mld ba to

. to promise sarly techaical feasibili sarket scceptance. 1‘

) ¢ tions ) . %
A. The weet immediste civilisa application of yadistiom to preserve _— %
foods, both from a techuical and ecensmic potu of view, s low ’ i

-~ ! (43 ] gg to extend shelf llgo o! porhhblo n.n.

mmu-. neat, fish, vegetables and fruits.
| uubunu. the vhelesensnsss and’ uhty ol rodiation procuud

tul‘ will for some years bds largely . Gmr-nlt responsibility f i
“————since industry would sot uadertake beth high cepital cests for "N ﬁe\,:;j
‘ /rdtutu processing plents and dipsunsive long term vhelescmensds - w 1

costs. Short term vhelesemsasss tests .'puu be expected of % . ;

fadustry on individusl items, haviag particular cesmercisl ‘

sttractivensss.
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C. The Army wholesomenesa and safety progrsm at sterilizing and sub-
sterilizing doseg will he completed and will contribute information
toward clearance for these foods as well as sdditiomal foods
irradiated to lower sub-starilization doses; however, a wmodest
smount of supplemental vork mey be nacessary to obtain clearsnce
for foods of interest {n the civilian program.

D. The provisions of Public Law 85-929, September 6, 1958, which amended
the Federal Food, Drug, and Cosmetic Act, sust be met as regards the
use of radistion as a food additive. Since radioactivity under tome |

circumstances is carcinogenic, radiatiom processing of food which

astiy -
will hduccA-ulunblo radioactivity in the food will not be permitted
wader the present lllt'. ’ ,-—J

E. Public acceptamce of radiation proceased foods myst be demonstrated,
Evea though » Mr of food items may have besn given FDA clearance
by high dose tests, animal and human voluntesr feeding studies with
opoclt'tc Iow dose treated foods may be required for psychological
reasons.

¥. Ratadblishmeat of the commercisl success of @ few radiation processed
foods will prompt industry to extend imdepeadently the technology
throughout the brosd spactrum of food products.

G. Imdividual Federal Agencles vwill contimue te cenduct long range fuonda-
meatal research programs om radistion effects on food. The Army pro-~
grem will continue awd will supply such fuadsmental data of this kind

which would othervise have to be developed under tha civilfan program.
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1I1I. Program Administration

A

C.

The Interdepartmentral Comwittes will provide over-al! guidance

and recowmendat ions in program policy, direction end budget.

It will function primcipally as a coordinsting committee rather

than an oparating committee.

Progrsm sdainistration would be conducted by one designated

Agency on behalf of the Interdepartmental Cosmittee and its

member Agencies. This is to include progrem budgeting, con-

tracting, and reporting. It is proposed that ARC be the
operating Ageacy because (1) much og the food process develop-
ment work uqutro‘d {avolves radistios seurce technology: -and
redistiom engineering, and (2) tlu radiation proeund !podp
program would be e primeipal facet’ ot the Nations' Atoms-For-

Psace progras. \

The Iaterdepartmeata]l Committee would iu'et£u by: _

{. mavieviag snd making recommendatiems emoniu the ‘over-
sll program as pressmted ansually by the opouuul A";mcy‘.
including the propesed budget request teo. cqtul. S
MOTE: This weuld mot pmlm sny A.nq nuuh.

activities with {ts owa funds independently
" of the Interdepartmeatal Committes, and doss

mec iwply Iaterdepartmestal Committees comtrol:
of Agency research aad dovelopment progrem. R

2. Receiving periodic reports and evaluatiens from the operating

Agency om the status of the program.

. 3. Meeting at least semi-ammuslly te coasider pelicies, programs,

and procedures amd {ssue such public statemamts as mgy be

considered desirable.
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fo. Establishing a Program Coordination Committes of rhe most
directly participating Agencles Lo mest a® necessary at
the call of the opersting Agency to consider specific
problems as they ariss.

D. The operating Agency will functiom by:

1. Preparing the over-all program and budget for reviuw and
recommandation by the Interdepartmental Comaittee and making
the budget request to Congress.

2.- Consulting the wember Agencies om proposed programs and
projects including cost and justifications, for incluaion
{n the over-sil program.

3. Beceiviag proposals from private organizsetions and review-
ing them wvhers necessary vith an appropriate member Agency.

. 4. Making agreements sad cemtrecting !ﬁh member Apﬁ:iu ngd

NS others for cesduct of week. : - « - wo N
¢ ) " K , - b i Y

5. Revieviag and evalusting reperts, otc., from cutéu'ton
and others with sppropriate ﬂct l.uelu and oﬂur
experts "tu'tha fisld 28 well es uurh. the lnunbiur.y A
of such reports and evalustions te mambar A'mlu. lndpotry; ’ i’r&gx
the public, and foreiga cowmtries as mroprm., .’; - l ‘ ‘

‘i. Establish aund comsult as necessary -uh e c-l.tl:u of t.h-

Batiewal Ressarch Coumcil om civiliam radiatioa prucrvntiu A E

of food rqa:"diag breed program policy amnd objectives.
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I¥. Program Objectives

A. To further the national Atoms-For-Psace and Har-On-'ll;mgcr
programs, assume U. S. world leadership in the radiation w, j
processing of foods, and provide l;-chnnul assistance’in this
field to developing countries. .

B. To idantify potential civiliam ;pplieutm ;t vadiation pro- . :
cessed foode which would have substantial techaical, economic, -

or other significance in food ptoductiou. precesaing, -

distribution, marksting, or cmunttu. '
€. For salected food products conduct tuurch ud dcvclmw
work mscessary te estsblish thu;@hgtnl "'5-: :

r; % !{ '

feasibility of radiatiom procouh..a ': f;~

2 De Te supplement Army uholnouun p‘gug?g ‘F% i.. ‘
o . -'n.*’ 3}"’ .:

.ctn
p- :'

1, radiation processed foods ef ngom: l.-%thcq;&civlu‘;
¥ faa

E. Threugh suitable Goveramsat snd’ puun muumﬂ.
: v‘;i".""s ) K ‘%—i’ Y.'
sdequate "prowotioms,” te test qarlut toz tluu ulo%gég

radistion processed foéd preducts, . B

' : I * "4.- -

Y. T comduct studies of bassic mutritieaal smd orqm’lqp c tncl:on
bt +SP‘M- 'in b K

oa the biochemical level te equ‘c rdmiudpm-laod !oods

t‘ w

with foods precessed by other uthoda. lgggtgiuux to cg SR

N frnt_gL frozen and frradiated foods after 5121:;1 CORSURT StOTage e
--.—-_H- a
/./_

and cooking procedures.

Washington National Record Center
Office of the Army Surgeon General
Record Group 112

Accession #: G?I A - Lf‘ 8\3

Box #: 3|
File: ’Za\é ’—?rc S. o\l -\-océ ’?(‘cﬂﬁ(‘q ™. 1v\'\'e{ (-L?c,r‘f’“’}en'f'cq;
Comm’ ‘#Gt on -\Zo\élﬂ:tl Cn ( o159 - ,5160>




- 27 -

¥. Cooperation with lndustry

A policy of waximum cooperation with industry will be follownd.
Extensive use shouwld he made of "radiation study agreements' in
vhich for a glven phase of work the governmeant supplies the
service of {rradiation of the food, and industry performs tha
remaining parts of the investigstion. Results from the {nvesti-
gations are then made available to all those who are cooparsting

in the program.

In this way it is expected that industry will make most of {ta

coatributions in investigations in the areas of shelf lifs extension,
packaging, consumer acceptability testing, and marketing analyses. '
The govermment would be expected to suppert the -;jot work in the |
sTeas of fundamental rasesarch, microbiolegy, food chemistry, and ;
causes of orgamoleptic changes, etc., provide irradiation services,
davelop ecomcmic and ssfe rasdiation process technology sand comduct

.'.‘,
! L TLas

badic wholesomeness testing.

V1. Jacilicy Requirements . :r?‘f*g
In vidw of the combined needs of the military amd civilian programs, ;?
s natiomal radiation processed foods research and daulopni,nt centar *&f’ ’:: )
would materially accelerate progress. Certain specielized radiation ‘jj,:i.,é

facilities for food processing, e.g., research irradiators and mobile
food irradiators aiso will be necessary to achieve the foregoing
program objectives. Attachment 1 sets forth in detail proposed

facilities for radigtion processed foeds resesarch emd their estimated
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VIiI.

ViII.

4.3 -

constiuction costa, as well o8, alternative facility recommendations
depending uvpon actlon em the Army program.

Problems Foresaen

A. Due to the budgeting cycle, it would mot bs expected adequate
operating funds will be available for the civiliam radiation
processed foods program befere FY 1962,

3. Assuming the Army arrives at a decisiom or other arrangements
are made to proceed promptly vith construction of a research
and development radlation ceater for feod procc;lln;. it would
not bs available for use befores FY 1962. If the center must await

the custemary budgeting process, it would met be avaflable for use

until PY 1964. 'I:ht.ll two years can be saved Iif tha ceater can be f"
undertakean promptly. B | 1 :i:;

E. itial Ac ‘l:lvlci.u ’ ) ;
A. Burvey all research and development work to date to anslyze and ,5:{,’?‘
_collect data relevant te the civilian program. - M ?1%3
3. !Conduct studies described im IV B sbove. ' o . {;“j’;
C. In salected cases, identify scopa and cest of ressarch aad iu’:",”;g
development program meedead and ni'.l:l.ato prd_lhhuy oipértnnl;nl *#"‘}i‘:;
a7

D. Design mobile irradiators cemsistiag of high htnlity‘Pobalt 60 {hzf:"’

i

"+
&
[
sndein

sources and/or x-vray sources of cewparable smergy.

B. Aaslyze status and timing of Army wholesomeness program and

establish close and cont inuing liaison with this activity.

NOTE: "B" and "C" gbove have alresdy besn dene im the case
of fish by MIT under contract with ARC. A full zeport
vill soon be available.
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IX. Budget Estimntes
Aspumptions: -

1. Eight food items to be developad.

2. Man years charged at total cost of $25,000 each.

3. The estimates are made on the basis of Cobalt 60 as the
radtation source. It might be desirable te use low-energy
s#lectron accelerators as the radiation source for some of the
irradiators envisioned. In this event, the cost estimate will
be comparable to the Cobalt 60 source estimate.

Operating Costs:

FY'60 el rx ez m
Initial Activicies 200.600 ;

‘qutpment .
. Resesarch Irradistors (4) 200,000 o : :w
Mebile Lrradistors (2) ' - 400,000 NG

o g e iy
I'icrolrlolou . ' . | 100,000 ﬁO0,000 )
Product Development : 100,3)6(; 4q0,0;9
Nuclear Bffects 25:;‘)06 id 25.0&0 H
Process Emgimeering - g 25.000
Packaging Development 25,000 56.60?
National Ceater Operation VR S so.qu
Commodity Procurement and shipping 10,000 35.0(,)6‘ '
Irradiation Bervices ' 180,000 200,000

Supplemantary Wholesomeness

30,000 60,000 90, 000
400, 000 920,000 1,445,000 1,690,000

[}
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Constryc! fun-*

FY '60 . FY ‘6l FY '62 re 'hy
National Canter 1,400, 000*+
500, QOO+

Marine Produycts Irradistor

L4

.1“_

* Alternative recommandations depending upom qcl:lon on :hc Am
'!-_4 ,

.. program are set forth inm M.uehnr. l. 11 %

) n t vequired if Army fuads presently luld by AZC tot . ;g-c#
P ::eu::; are available to build & cemter te which civilfan’ i

program has access. Assumes Cobalt 60 st Aﬁ prtco.

it Mot required {f Mational Center buill: in & lultsblo locction -tth-r s
by Army as sbove, or by civilisn progrem.
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IRRADLIATION FACILITINS FOROA BATT IRAT (IVILIAN RADIATION PROCESSFL [y o

prod. AM

T. Istroductian
Irradiation facilitieres for the conduct of research and process deve) pment
for a national c(ivilian radfation processed foods program are diccuesed
The comstruction of several specialized facilities is proposed. Thease
facilities would also be available for ues by the Department of Defense,
other Government departewnts and {(ndustry and be operated under tb» tr sl
guidance of the Interdepartmental Committee.

I1. Need for Faciiities

A. Existing radistion sources used to irradiate food nu 1mde2|u&te in

size and characteristics, and are gcurall.y louudﬂl‘. sowe_distance

Y

'“H J ‘,.-}, E

both from the source of food supply aul the hboratoty uhlch t; super-_j;"l

vising research and developwent attqrtu. 'l.'o prw!.dc propet’:_prociu
J‘\"‘ i ; 2“ ' ,
mtrol of the rediation processing nxpcruuu, t.hc ﬁ:‘rldiftlon '
. v é@J?J' SR
’ lwrcu should be located close to the mrcé of food«.aupn md “ehe
§§ # ’} 5&13 u"&‘h 4 .
ressarch laboratory.. Much of the food m bol.n%

, __,ru'urch program is frozen or rcirigoutod for ixccudnd yngip;l'n prmx
: to irradiation resulting im the 1utto¢uctl.n o; g:;d (t@{iﬁ@ﬂdi ticm.;
s‘. Irradiators are needed to develop utf idmatratowi‘ha"bi:gi z‘l'ui ;\olt >
_ccononic wmathods of food radiation priuul_u usl{crn vl,gz! ?grgioty
?-of product conditions. It is to be qhulin:g ithl,ﬁ;t‘ﬁnp&#'ﬁflﬁpmnt <
uor‘k to be carried out is oa both l:h;%nchllmrpt l‘.dileiiﬂn.’pfo-
cassing of foods md the quality ‘of the nulttn pt‘o;imzt:it £

C. FPixed facilities uill meet some of the existimg requirements. Certain

food studies, however, must be carried cut wainmg fresh harvested or
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fresh processed local varieties of fo.!. Mobile Food Irradiarisnu Units

with approximarely 100,000 curies of ribalt 60 or the cﬁululen';‘. X-rays
: L.
from a low rrergy electror accelerator will fulfill this need. The value

I of these units would be enhanced thiough their being thaud"hijiqwnl N
users. This is feasible si-ce prak demands and program requir-unu r:la— ,#**’
1
tive to varicus fond items will vary throughout the year arnd Iro- ;ne _ ﬁ(“f’ =
area of the country to annther. The cobalt 60 irradiation qnttl_could.t._ R ”‘}: *1‘3‘
be mounted ou special trucks or flat cars providing ada&cgt:i"ll_u‘;ldlng‘\ ‘,_;@: ‘:“;
of the scurce during transport. Theee units would be staffed b;é}‘rtulned @“?:
persovvel for effective and safe u*ilization. The Mobile Irradistors l
would be adwinistered frem a howe base which would also provide gche.: oo ‘E"ﬁ*

operational personnel for the units. Addtciouuy. uvonl mll’scale

n.; - o

co-:rol o! orgaunolaptic factors (u. Appndiz &Lg)..
% ¥ 3
D. These hciuuu would retain focus ca t.he‘!hlud s:a;

’ %

III. Iypes of Irradistion Facilities

A. Resesarch Irradiators
Four resesxch irradiators are propcsed for conduct of fundamental

studies necessary for developiog radiatiop processed foods. Interes:
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hag Yer oo reveed for o tes #acd 00 tizge frradliators for the Departrert 3
: R
of Agricultvee and dccrgtmert of Jeterfor., ‘ ) EE

B. HMnbile jrradtearars :Ef .i‘
L. For fyarre, vege'ehlos, add pralos ;g“: .f;ﬁ

A mobtic {rradiator i« propes~d for use by the Department. of "
Agriculture in the cortirertal U, §, for studying speii-liéé- - P :
extansion of frulta ard vegetables and dilinfelutlp;x of gratn.

2. For troplcal fruits _ ) R

A mobile irradiator is proposed for use by the Dcplrtunt of

r(w

Agriculture in Hawail to study the disinfestatiom of tmpi.giqu.
Tl R L o
fruits. Ly .
c. ﬂ.ud Irradiators AL

l. rot marine products

-"52 . '?,ﬁ%"f ’ 8
by, clu Departnm: of. Interior and ohcmld bp loummno';,
“ %w»f'.:ﬂ W

- H\t Yoo

| l.- rtant east coast fishing port. . ; . o
f-’o PO '”:j 11 1«; ‘!nm%ﬁ"g‘l

B l:l '\: ’
itndutor would be eliminated if t.hn latiml Cehtor me?

},& 3 ‘: ',ﬁuﬁ ,;...

built 1n & suitable geographic area since it cauld Iw
- J“ v ‘
. in part for this purpose, Sty

' v,

2. A National Canter

dility to iovestigate those udutlon ptoc-n varublui ¥

g gl e
AR A 5’. :

that the program thus far has demonstrated to be ot l.-poruncq..

.,r1

Such a Nationsl Centar would:

a. Permit study of microbirlogical safety, depth dose

uni formity, ard doee rate effects.
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b. Parmit study of civilien sppiications for low dose
trestwent of meat produc's.

¢, provide adequate procees coutrol to agsure reproduci-
bility cf end product.

d. Provide a suppliy of radistior processed foods for
testing acceptance, palatablility, and storage charac-
teristice.

e. Promote interest and participation of industry in radiation
processing of foods.

f£. Develop process specifications and quality comtrol ﬁc§9ra.

g, Study radiatiou effects om conuiurl. o «1‘:

e t‘l _gx‘ ‘rﬁ l@ et
h. GClve iadications o( costs, to tncludc captul. mn% %

and coat per pound for radiatiom ptoconlu ot !oodl. ﬁ?ﬂi )

]
' v k43
w@...f E 1«'& 13

g ‘\.r

Cobslt 60 Complex - Cobalt 60 has been selected as the- princlpah %gtntion

[P

source !o: th- National Center because of its propcruu ﬁﬁ'bﬁl_

fttn, Mly reproducible, and nlublc. 'l‘lu propolgg“_i' _Lt '

ator l.. u‘nbh of ptocculu u excess of 500 -pnd*m pc

wiEs %,4,9. s

of M The uniquely ilutbl. source is duipod to' soly

- 1}.‘“;\}\* l'

unifermity, product q\ullty control, variable dwell I:i.-o Apd cv

w'-, S
& et g p

of prodacn uoiu variable source and comveyor conﬁ.'.unttm. m
irradiator’ rcqul.rn about ome milliom curies of cobllt”w, gav%ﬁtzth L
e water pool storsge facility, labyrinth entrance, and a sl.qh lluﬂ)l.e

couveyor. The estimated total cost of the facility i{s $1.1 ﬂ}lioﬁ R
imcluding ccbalt 60 and 10% cver~all cost comtingency. It will also L
be desirable to examire the ruitability of low energy electrom accel- |

eratory for the radiation pr--essing of fuods,
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approximately 10,000 square feet. Food preparntion \dll,be;p %]

imtitutlonal type eQuipment requiring ranual operation.

A suita.bl:. Te frig-

aration area will be provided,

acceptance teats. If the Army builds fncilitiea which are adeqmte f:cr a
National Certer, the Interdepartmental Comittee nnd the operat 1n3 Agmcy
should seek an arrangewment for access to {it.

Iv.

Alternstive Recommendations Depcndtg; Upm Action on pept. of Anny Pfgm‘m

3.

v

tncxudxn. the lim{ted amount of product irradintiona:fL;

ot

Appendix "B") o '5*%'V<;“”f“ el
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If the Army does not build an 1rndiat£on fccility for 1.:3 o\m use,

and m addition cannct justify sharing the use of a National Center o
" to furnish radiation services for its program, them it ic recoumended_
that construction of the Center be deferred. In addition t'q:,c:he mobile

and research irradiators previcusly mentioned, it ifl rcéoméndgd thar a

marine products irradfator bdbe establilhéd as idcntilficd‘on"piie;' 24 of

the report. In these circumstanzes, cho'opetacing budget estimates would .

require reconsideration. : ‘ . -

V. Cost Estimate for Irradiation Process Research Pacilities

Plan Including
 National Center

.Pixed Reseach Irradiators (&)

M‘uc Irtcdutotc (2)

dui;n. construct and. test opcnt- the ﬁud 1rrulutoro.

s
o
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IMPORTANCE OF BASIC RESEARCH STUDIES IN roon -
SCIENCE '(CHEMISTRY AND MICROBIOLOGY) IN THE
RADIATION PEOCESSED YOODS PROGRAM

uuuch !oclucm

b
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and radiation dmgc to e-urce'mtetinll. :
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prtot to ‘nd atter irradiation.

7

’.vmh 3 Pﬂ.' hour at -odoutc dose treatment (0 3 “Eu‘d)

handh pukqoa apptoxmtoly 16"

Throughput capactty Auould “be s

x 20" x 6%,

product irudhtion about July, 1962,

Washington National Record Center
Office of the Army Surgeon General

Record Group 112

Accession #: Qfl A - L{’ &,\3

Bos #:

“
>

¢ 0\( \)W‘Q
Commy Tlee on

File:

ot yocd
\ﬁo\éxﬂnm (

7

’»v,

'3 calgm . iiter \‘?, Tmenlcy
) 159 - | %éa)



DPATT (Pead over telephone
. hy Col. Olivers
23 February 1200

DRPARTIENT OF CGTTRCE
IETFROTTANT WAl OO 1ITTR N PADIATICU IRFITRVATION OF FOOD

17 February 1260

Ilonnrable
Secretery of tie Army
ashirgton 25, W.C.

Dear Wr, ODreratar) i

The Intardepartmenlnl Memniltes on Padiation Preservation of Food
met February 12, 1900, and apiroved ininciple the attached report
(2 ropies attached), Tnis report, entitled MA National Civilian Padiation
Irocersed Frode Irogram", was prepared at the request of the Cormittee
by snad lioc working group of government officials closely associated with
Lhis new food proressing developrent,

The Commitlas rejursbei Lhir vepert as cnsential to carrying ont its
primary objectives vhieh are:

1, DIrovide motivallor and brogi guidance for the Govermment Pesearch
Frogram on the Radiation Ireservetion of Food,

2, TFacilitate a transillen of program responsibility from the Department
of Delrnse 1o othar goverimer.l rgencies and to the free econeomy as ropidly
as veseible,

L

. The Crarmilter ngread that the heads of the nine agencier reprezenied
on the Comritten sheuld stuly en? comment on the repert prior to the
Com 1tteels finel Toricy ard ‘levelopment of an integrated national civilian
program, The Strmie “rergy Comnissien 1s the rivilion agency Tacommended
1o op-rale a National Civilisn Tallatior Iroecessed Food Program.

May 1 exprors, ton, our sppreeletion of the mervices of Mr, Pichard

Horon of your apeney ac 2 menber cof the Commitiee, Dr. R.G.H, Ciu as his
alteriete, snd oblhier reprorenlatives of your organization who have furnished
their services to lhe Committee,

“'n wonld appreciate roeniving your ecomments hy Mareh 10, 1960 if
at gll possible,

Thanke fer 5 our enoperatiom,
y P

Cineerely yours,

H, Ierbert Lughea
Chairman
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food fleld to completeiy =trriiiv-d meat products which comprise larpe
tonnages of ~{litary et~ veryre sach ag, beeaf, pork, ham and chicken,
It is then veastcoable 1o sxpeck thar e Army concentrate its efforts on

developing thrae {remgq,

The civ{lian r«..7c v the othes hand stem from the problem of 4,
tributing and utiiizing ‘acds {n as near fresh condition as poseibie.

At one time dried and enited fnrde were the closest to fresh food=s tna -
could be preserved and distributed. Subsequently, pickling and curing
processes replaced some bt not all of the drying and salting operations,
The situation has been similar followin: tiv Jdevelopment of thermal
processing, freezing and improved deuydracvion processes. Each process .as
deaveloped very useful roles. So it may be with radiation procelsing.- Some
food {cems will yleld outstanding products by irradiation. But the process
will not be universally applicable. The amounts of dried, smoked, pickled,
canped and frozxen food items will not be greatly affected.

Bterility may be obtained by combining othar treatments luéh as heast
or antl%loficn with radiation, In this case the irradiation dose can be
coulldtrabiy reduced thus minimizing the developmant of off-flaver or
other undesirable effects. At the same timc; benaficial affects can be
obtsined such as flavor and t;xturc inprovencnt'byltcducing the amount of
heat neaded to sterilize canned meats by combining heat with irradiation.
This can be of interest for both Army and civilian needs.

¥hile ths fundamental problems in the development of both a moderately
_treated food and a completely sterilized food with radiation are the same,
there are specific differences that require separate investigations. For

example, the microbiology of completely sterile foods involve the killing
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