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tts devclopment,  anC F| 'o iedurc6 f , r r  proceeslng the dats.  ' i l lc  Gurvey qucs,; lon.
r |u l re docul len!  ts rcpr,)duced as A')oend1x A of  Vo] r-ne l .  VoluDc 2 contalns
aq8,r . ' t is t ,  d f , )oc 6dd1t1vc dnta f ron the survey lncludlnl i  ar) ' r r , rL t ,or-ndaq' . ' ,  t ( j -Drrcd
tcchnical  ef fect .E,  a. ,C rrse leveln a8tra8at€d 1n tr€rter then 200 food AUb-

'  : r t .ar . ' ! r1rB, Voir  r re 3 contr inB t ,Ht{rat .6 of  th€ dFl ly Intnkp of  sr ' '  , r rn.( , ! i  l  c-
l . ( r r l€r l  lo thp arrrvcy,  Borh l ro)  me 2 rnd J (ontJln scct loDc or,  n| . t l ( ( lo lug) '  and
dtscr" is lono .( t r l i ' ( ! rn ing I  In l t i i t l rnr i  on r l re lnr  i " r -prctat lon of  t l )e ( lnt ; t ,  l ' r  ,  s0rvcv
cuv( ' rer ' l  r ' ( 'g)11tad dJrcct  food r{ l (J l t1vr,s lnclrrr l lng fooLl  colors anr l  "s, , r l r rd.rry
cl i r t . t : t "  . l rd 

' l t ivc i ,  
f l i ivor lnU {nfrcdir .ntF r ' , ( , t  c,rv|r( .d ln p,  cvl0rs surJ!ys,  ; rnd

(ertalr ,  ( ;RAS f l r rbstrnrcF;t l rorr t  v l r l rh rorc :nI()r ln. ' r t lon ! , l i f i  ' l r ' , r t r ( 'd.

l r -  D!, . !  . . .1 
^n.rrr ' ,  

.  O' ! ( r ,o i t , l

5 ld.nrrr . . /Or, . .  ln i .a r . 'ar

.  cot . r r  r r . rJ, /o"{ !

t l  
^ t .  

r . t .0r t  Sr.r . - . .1

F,r l  crs e unI l r ' r l t  4( l

(t9A/Nrlr cooRolN^rcnl

; 'e

m " "^ __J
gFtlofl^L tO' r. ,ritl ll-tt)

Orr.7to. . l  o l  C.n 'n! ' . .

l '

! . '  r . . r ' r .1, !nr .^ l . r ' r .



The project th.at  is the s! :bject  of  chis report  was

Approv( ld by the Governing Boa!d of  the N;r t ion;r l  Researc:

Counci l . ,  rvhose menberg ar{ .  drawn from the Councr ls of  the

Nat ionaL Acadeny r>f Scienr:es, the Nat iona. l .  Academy of

Enginecr ing,  aLnd the Lnst. i tute of  Medj.c ine.  The mernbers of

the comnit tee respensibl .e for th lE repor i  l rere chos(:n f , ) r

their  speci .rJ.  cor i lpetences and uiLh re, lard for appropr iai .e

ba lance .

Thi  s repor ' ;  has bee.r  reviewed by a group othe! { . :han

the authcrs according tc proceciures approved by a Repa,r t

Review Cornmit t ( :e consist ing of  members of  the Nat- i ' )na1

hcademy of  Sciences. the Nat: ional  Academy cf  Eng j  r ,eer ing,

and the Inst i tute of .  Mediclne.

The vrork on whlch thla
pergu6rl t  to contract number
Drug l"dnlnlEtrat  I (n.

report  ls b.rsed wIF Pc! formc<t
223-77-?.025 $i . th the Food and

l l
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Each volurne of th i  s re ' )or i :  Dra'esents a <l i ,scusst.cn of  (and

i l r  r :he case oi  volumes 2 .rn<i  3,  data f  rom) t t ie 197 7 S rrvey of

Iod stry on the UBe of  ! 'ood Addi t ives.

Volu're I  is designeo t ' :  provide ;rr .  overview of the el t i re

surr,  ey:  b.1cl . .9round inf  ormat i  c- 'n,  nature of  the quest i r )nnaire

an( l  the ra1:- i .L1nal-e behind i ts deuelopment,  and procecr.u i :es for

rrr<.rceSslr . . r  lhe data.  Instr , ret- iong designed tc aid re3pondents

: ; ,  ( :o ixpier; : ! r )? t l ' ie queFt ionnaire are deal t  wj . th onl .y br ie i l ) , .

' f  I  i r ;  infonnat j .on j .s coverr ,d in great deta. i t  in t . i ' le su! \ rey

i t is l . ruc!  jo: ln that  are reprcduced wi+"h t t re |cmaindtrr :  of  the

9,.1):1 'ey qucst i { ) r ,J ia}re do(:unent ae Appendix A of  Volr : r .  l r  i .  The

c/rgirnizat ion of  th is int  roducl :ory eccl : ion paral le ls t5at  of

the gur:vc. ! '  documene. . l : r  o; : r ier  to gain a beLter urrderstanr. l i -ng

of f .h(.  sur\ ' . ry,  th(:  r  eader s lrr : r : ld ref  er ' io the Appenl ix t l rat

conl :a ing the- s urve;r  quest j ,onnaire.

l :he aurvey oat.r  are fcund in 7o. ' .u lnes 2 ;r fc l  3 of  th ir l

rePor ' : ,  Volume 2 c,or i ta ing the aggregater. ' .  data r ' i  rom t i )e EUE\r€yr

an cxpJ anat lc,n <l i i  the ivay i r ,  which eome of the di l ta were

eumlrar j .zed, and some caut i ( ) ' rs concernlng their  rn1' .e l rpret-at ion,

V. ' l  l rme 3 (rontal  ns eBt i rnatr .$ of  t l .e dal . ly  : ' ,nLake of  -qubstanccs
i :ePc' ,  ted tn thfr  suIVey. Jt ,  too,  lnoludes a eect i , l r  on

met i  . ; r lo logy n.J Eorne diecr j igglon concerning 1j  mitat i loT:s on t l re

int€ rDrL. tat ior .  ( r I  lh. .  r lat-a, .

The srr" 'vey daB admi nist-ered b),  t t te cor,mi. t tec on GR.P,S

List  Survey--Phaee I I I  ot  the Nat lonal .  Reeearch Counci l r6 Fr: t>, ]

and Nutr l t ion Board.  Thie Commit t .ee,  the mernberB of  whi( : l r  . , ,n()

l is i r :d on .-he f  o11r:rwr.ng p,rgo, p. l rc,Lcipated j .n aI l  J:hnees ot '

the nr:rvey.

l i l



Con|ltgce on GRAS L{.t Sunroy-.-phr!. III

Llold J. Fl ler, i tr . ,  Chrl lr trn
Unhrarsity cf lowa

Richard L. llall, Vice -chatrnan
ItlcCcr!|ick t eonpany, l:oc.

Owelr R. FGnn€tn!
Un j vcrGity of lfLacor.rl'r

Dcc $. crihan
Del nontc Ccrporatlcrr

G'. lbo'rt  A. L€vel l le
Michlgan S:ate Und.verrity

l9lliardl B. Robl:raon
Cor'nell Unlverti ty

Arthur T. sc hrami
Irood llaterl.ala Corporatlor.:

Bernard,9. Schrrelgert
Ur' .rverslty of Cali fornla

sraf f

(enn€th
Shlr ley

P.
A.

Fulton, S.tt t f  Off lcet
Ash, Sccratrry

lv

I



e]!rys_ogI$Elp'!xE

Volr jge 1. Delcrlpt ion of the Survey

Background of the Survey. I
th€ Survey Ques.: ! .onrralre. . . .  3
subBtanc€s Cov, rod by :he Survey. 7
Food Categor ieg. .  I l

tschnlcal Effectr.  14
Survoy Admin j ,atrr i t i ,  l  - ' r
Srlbeu:rveya. 16
Responle to the l9?7 Surv?y . . . . . . . . . .  2I

ApPandlx A. sur'vey t ocutnent. 24

Apperdlx B. Subotance List - Alphabetlc. 1n4

ApFendlx (: .  Subrtanc., LlBt. -  Nuroerle. 2t0

nppendlx D. F.r 'rd Categorleg. ,  217

vl

llllla-.*gr*rjg,i-.i-.*._.r-_,4r_d,a..1r.._/_!.r 
rt ir.&ir-.-.l 

-r.&*_



CONTENTS OF V()LUI,!ES ; AND 3

Volune 2. Surunarizei l  Dnta -  l .arr  T1 I , rg in:  w: i l l r  l ,ate i ' | .  ,

Introduct lon. .  .  .  .
S nular ized Data. .
Appendlx A. The Use of AdJuncte, ProceBslng

A;ida, and other Sttb3tance; ln
Br€nj .ng. .1,409

Appendix B. Fl lvor rnd ExtrF:: l lanufacturers
Alsoc.tat ion' 3 lr tatement on
Part lcLpat lon ln the Su):vey.  . .L,42t,

Append: i  x C. Nattonal  Asaccl .at lon of  Chewjng
Gum l. lanuf act d rorg '  Flavor
Ingredlent Survey. . , . . . I ,429

Appendlx D. National Co)r{.  ect lonc,rs Educaiional
. rnd Sclcnt I  f  ic  Founds+-ton's t ' lavor
Inlrredlent Si l rvey.  . . . . .1,4{6

Volume 1. Eat lnater of  Dai ly Intake - t r . r"  I  I  r ,  t i r , r  wi , r r  1, ; r1 'u r / rL,  .

6uEnatv.  i
fntroduct lon.  .  .  .  .  r l t
Fregu6nc:, f  Di  Etr lbut, lona. .  .  .  .  v l l
Intorpret. l .ng t l rs Drta .  x
Connent!  c) , ' l  SoLsctod Si . rbatancot.  . . . .  x lL l
Frcqrrency D. l r t r lbut lonr ot  Avsrage Dl l ly  In!  ak€. ^.  I
i \ppondix A, De3cr lpt . ' .o, .  o l  th€ l l€nrr  Cr:nru!  339
APP€ndJx B. ! ' l r t lmutod l l ran ConzuirpLlon of  Focds,

ln Gran! pDr Eat lno Ot;r :a l lon,  by
Subcategor i  and Age Group, l racod on
USDA 196 5 Strrvey.  3t9

l'

vl1



TJACKGROTINI) OF THE SURVEY

The 1977 Survey ot  ln iustry on the Uee of  l 'ood Addl t tves

is the th i rd In a eer leg ,  f  food addtt ive studles undcrtrken

by cotr i rn l t teee of  the Focd i t i rd Nut.r i t lon Board of  the Nat isnal

Research Courrc i l  under the eponaorship of  the Food f lnd Drug

Adminlstrat icrn (FDA).  The FDA lnl t lated this ef for t  !n 1970

in responee to n presidentral  d i rect ive j .ssued the prevj .ous

Yea..  Pr ior  to 197C thcre hrd becn no c;c,mprehr.rn s i  ve aiLempt

to <r l r i rertaln the amount8 r : f  food adJl t . ives ua(rC by indu8try

and the amounts of  thesc aubatances ingested by the U.f ; .

populat  ion .

In 1959, draf tets of  the Food Addi t lvee Amendnrent to the

FeCer:al  Food Druq and Losrnet ic Act were fac, , rd wi l ; l r  a large.

undef lned group of  $ubBtanceB that we!e therr  added direct ly to

food ;rnd chose to div ide t t rese subgtances lnto two bosic groupe.

some suirStarrces $ere recognized by experts on the baelr ,  of

c l ther "acient l f1.  procedures" or "exper ience baeed on comn(\n

une In food, "  to be Bafc under the corrdl t lone of  I thetr ]  lntendcd

uoe. Thla group included aI I  components of  food ( lncludlng

thor€ that are general ly thought of  ar  food lngredtont.  a.  wel l

as food chemlcale,  per ao) and waa the besls for  the cat€gory

t(- ' rnred "gonelal ly recognlzed .ru safe" or "GRAS, "  I t :  ehoL:Id be

noted th6t th l8 term appl{oe to oubst:ancee in use before

, lanuary I ,  1958. SubEtdncen cornln1l  ln l :o u6e af ter  th6t  ddte

are el lg ib le for  G[{AS gl :a l :us only i rn t } re baelg or l  "actent l f lc
procedure.  "  The H{) c ja l  led GRAS l , let  (uctua. i  ly  a mlBnomer: ,  a6

no alngle dof inJ, t lve l lEt  exiptr :d)  ' , ra s th.r  foc- 'us of  the f i rBt

two BurveyB by the NAs, 1 'he f l rBt  Brrrvey (Pha8e I)  waB a pl lot

t tudy coDCu-; tod 1n 1970 t :o f  lo l  d*t ' r , ret  the praut l .cdl l ty of  the

rurvey l r .stru,n6nt.  Thls vraF fo. l  1<.rnet Jn 1971 by th€ Phnee Lt



Eurveyi  the reaul to of  th is survey $ere publ iehecl  ln 197.3.1

The aecond group of  chemicale added direct ly to food

cornpr ieee al l  t l , . i re that do r .ol-  have GRAS Btatus. t rnl . jk( !  Gr.(AS

Eubstanceg, the [ tmber of  theF,e aubBtancea is knc'wn, and r , ]ach

hae received Hpeci  f  Ic approval  f  or ' . l re in f  ood. t 'ood color r :

are :ncluded in th le category and are : :egulated separatel : /

under :he provieione of  the Colr : r '  Acldl t lve Arnendnents o€ 1960.

I t  Is th ln group that i  fcr lme the . lucleuB of  subgtancee included

in the P' la8e I I I  l r rvey.  In adcl l t lon to theBe "regulated food

a' ld i t : ives,  "  the eurvey included a nurnber of  GRAS s'rbstanceg

alrout whlch more lnfornrat ion wae deelred. Whenever the terrn

l.:g d_ qd a-l! r l/9" I g u s e d i-*_h!f _f ggllr_i !_: n c_.t-tF_p_s_41

_qrbr ta nce I tha t:_wsI e joyer.gg__Et r he s urvey, -!g g g-d_Igg s l,.!
/:qI{.l3!o^'y_-9tauc.

The 1977 survey wr,e dealgned to el ic l t -  l ' rom food proceaaore

(anr l  ,  in aome cagea, manufacturere of  lood chemit- .a le)  infcrrma-

t ic, l \  on the I  evel  s a l .  whi"ch addl  t  iveB were used in f  oods and

the FroductB to whlch they were added. Combinln<y use level

data wj . th e8t im.r tes ot  food conaumpti . rn marie i t  posBlblc to

calcular- .e the pot-ent la l  i l ' take of  theee acldi t iveE. This

report  c()nLaina detai led j r iormrl lon wlLlr  regi i rC to the data

col lectecJ.

---- I1-T<lmtrrehonl  J.  ve survev of  Indua+r 'v on the l ls . .  ot  tood
cherr.tcdfi^T-enEranf-nECo-qnl.:-:.ed-Cs-Tefe {G-RASI-,--it;ElondT-a'c'iaemy
ol EL'f;;Tal', -w-aah-fnc;[on ,- o- e .'7I'ITT,-av-aTlri5J e f ronr Nat:iona I
Technic:al  Infr . , rmat1<.;1 Servlce,  Sprtnqf le ld,  Vlrgtnlo (Puhl lcat j .on
No. l )D 22L-9201 ,


