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OPFINION ON CAUSTIC SULPIITE CARAMEL

FXTHRESSED ON 13 DECEMEER 1990

Note

Atits 7oth plenary moeeting on 13 - 14 December 1993, the Scientific Committec for Fowd completed its
evaluation of raustic sulphite caramel {carameal colour i), The opinien, which has not proviously
been published, was as follows:

“The Comunittee considered cawstic sulphite caramel inits 14th report and again in its
21:t report. On the latter vccasion, the Commitier concluded that caustic sulphite
carame]l was temporarily acceptable pending provision of further information on the
camposition and homaogeneity of caramels falling within this class.

The Commattee was provided with addilional wformation ndivating that the
composition of caustic 5u]ph:ite caramel iz similat and infermediate to thal of ey
caraae] (varame] coloar [ and ammeoniun salphale caramel fearaonel colour 1Y) 1 owas
sati=hied that the eadsting ooty dale on causlie sulphite cammel and ammonmaum
sulphile caramel, with which it has maony simalanties, provide adegoate documeniation

forr brrer maferde i1 val ber bolh these closses o carame?.

The Conmmatiee Heredoze deoded 1o e be ccsli salphiie cacamel watlin the AL of
SR v e b ot Bael wlocade estabileshed tor arimoniom suphate caramel 1t oslressed
thial the colawrs shod Rall within the specificatioe: estableied when these clesses of

carparel e pn-t'm-.mlj.' disctansed.”
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OPINION ON AMMONIA CARAMEL AS A FOOD COLOUR

EXTRESSED O 23 JUINE 1995, TEXT ADOPTED 17 JUNE 1444, REVISEIY 120 NOVEMELR 1999

- - mrmm o e rmmm s m = mm—— = e L —_—— -

1. Terms of reference

Tovadvise on the safety in use in feed of ammonia caramed (F 150c, caramed coloar 11}

Caramel colours bave been evaluated previeusly by the Committer and its opinion has been
published b dts report series numbers 1, &, 14, and 21 (3CF 1974, 1979, 1954, and 1959).

[51 its mvost rovent previows spinion, capressed on 10 December 1957, the Comnntter established an AD!
af 0200 mg kg b for ammema caramel, but made it temparary pending a review of further sludies
and especially of the attermpds te redose the content of the ivmphopenic compoand THT (2-acetv]a{ss-
tetratipdrosvbotvhmadacale] froo 2% mys of TEL kg to 100 iy of THIS by ainmonia caramel coloar,

3. Current review

Since the Jast review v Al 2CF o conspicrable maanber of studics have been publisbed va the coloot

el and espesiallyv oo the eftect of TH on the lemphocytes ad oncthe inunune svstem as a whaole,

Tl redevant mwdustrial orgacesation, the Buropesen Technical Caramel Assocabion, has sai=milied o
eevicw ol the mogor sabeby sladies to date oo amoooen caremme] happe] 1992a) Furtherinore, the
joarnal Fomd and Chemical Toss elagy an 1997 deieated an gssine e studios on caramed codoars

(Chap el Toed  ede 2

Thar provsent reviess B concentrobed on the most recent studies o the colour ad oo THE aod has
rcited el teen reveestt Jdoctoeral dessertariess and oo covenet s ol hieshedd std e oo oz salunibeeers
(] Loy Ml e Dl mand i oaabeers et g LA canmmanary od e Lo oeyoeal mbind s ceseepbered
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IRl Beeld AMMOISIA CARAMEL A% A4 OO OO OUH

The effects o!f TH depend ve thae level of vibammin B the Jwet and Tor the estimatios of a no-effect-
el or NOAERL, the mmeraction with vitanmnms B, aoake prresernt o Jduificulty [n the vse of apmooopie
catared ws o downd adhdatove Dwelth vt Tvonbammmant FHID o safe Jevel weeuid beoanlioeneed by the

lewel aof watanur 1) e e et vl B aciaad comsumier . e loch aededs b the wpeertagmety

In the onest vocent standaes morats onameresia caramel and son THL e authers saggested NOAELS o be
I kg b for anuneraa caramel and 1o be 130 pp kg b of THE in temale rats In male rais the
WOAEL for THI was sornewhat hughes 380 pg b bw MacKenzw of al 19920 Tt shoald, however, be
eiphagised thet in these shichies the srmunotesss etects found by others and mentioned below under
(1] were not investigated. The NOAELs i the ammwnia carame] stady wath high THI content (200
s sk of cotour) and seith THI ttself might in fact have been lower of these other parameters had

breen incladed.

FHouben's work (19900 sugpest a podential Lowest Observable Adverse Bifect Tevel of 20 pg Sk b of
THE This woubd give a factor of 10 bevween this petential LOAEL and ittake of THY A the ADI were
ta ke set at 200 mp kg e for ammeeoma carame] with a THL vontent of tnase 10 mue S kg of colour,

The L]LJE':Q?E(‘JH foor the SCF was sebether this coudd be jurjgv;i sabiabaciory foom a siafety p:.‘:int of view. [n
reaching this pudygemeat ot should be Borse o aind that

iy i e pecens snndses 10 zats etfects other than emphopenia heve Deen detocted e luding,
chanpes o pwemoae fonction patameters (Hoolen 1992 and Houlben er 3l 19927, The
detectabde cifeets woere an the thymus and penpheral lempheid tssues and effocts were
observed i mitogenw stemadation ussavs oy oo These offects were clear and
reproducible, and they are the basis for the difference betwern the apparent NOAEL @
the MMackenare of vl studies (199%) an THT and the results repoerted by Houben {1992,

il i the studies i mats by Mackenzie of gl (19920 ane of beo samnples of smmeonty carsnel
used seemed Lo be o commercial sample widh a THI comtent of M mg kg coleur. This THI
content s exactly what 1he SCE reguessted indls 21sb repart {SOF 1984,

[i1il o dhee other Land a study = buman voluaotees, albeir of shoeet daration (8 daws), did oot
show any adverse eitect of an oral dose of 200 mac/kpe bow of canenel BT with o THE
rontent of 23 and L2 mg Sk caranwe? (Hooeben o2 af. 1992) The ebderly male volunteers in
the studye were selected to be biochemically marginally delcownt i vitaeos B The
et = fdied Bwcludded) Pezides Tomphbocete coant aod ortber haezalobozes! parameters,
alsorsame of e sessaove imnnunehosweal poerametess, wbuch i cobs wen: affected within

A e el of Bove g of T 7] Bsabweqn 1802
5. Concluston

Lha the Dhases of 4l Jdars rocerosd s e Cliapzubioe decsded fooatioeane oo rall AT G Py Sk Bea foer

arnronza corame] woith ot prea s ghat tie T contenl smoubd od cneeend Ui T g coloar

: Fh-]m:h wl the Setembcrn Commitiee tor Boagad il [TER AT RN 1 S T |



ANNEN TOOPINION O AMMOMNEA CARARMEL COLOUR

SUMMARY AND EVALUATION OF TOXICOLOGICAT STUDES CONSIDERED

1. Chronic toxicity and carcinogenicity

It secme clear from the eaclior evaluaban of short- and long term studies that the ajeoT adverse
cffect of anmunenia caramel is the temphopenic and immuanomaedulatary effects chiafly caused by THI,
but dependent on the dietary intake of vitamin B, Long-term studies in rats and mice have not
indicated anv carcinogenic potential.

2. Genotoxicity

Comfblicting cesults nave boeen publiched segarding genotonas eliects of amimonia caramel, which has

brven tested in vapous i zairo and fn oo sestems covering difterent penetic endpotnts. Negative or
weak positive mutapends effects an vadons strmns of Selvonclls typhimurivs have been observed
Censon cf gl T953, Vo et ol 199 Acschbacteer 198G, Aldleny o i 1992, Brusick of gf. 1992} Conflictng
resalts have Teen obstained weith e yeast Saccfimronilvoes coresisiae, as amieetia caramed boe booen
r'-,_*FmrlL'_'L[ b oiwrresase b f:'l."qlu':‘ll:}' od gene Cullversion In o stramn [DF up to 15 Ieled im 1nemm-taoem i
comwerieations Lok cr ot 19920 wheeeas 1o .'-'»:=|I!t'l.|!"l-_"n vk amimiertia carante] ded not aocduce mereosed
frente conversion waigs thee veast stram DA foasck cf gd 1095 Negatiere or weeal positive clastopenic
edfects Mave popecver e rz'iu'-jlvd i CHOY eells |:,f"n||x'r‘a et 198 Brgesgeh o erad, 1992, and Siich oo
Al 1RL) anad e g best for geoe msotabions m LRUVAY oclla, bedbe i prdee fo tren stuclees werne all
nepative (Froswh b el T80 Rawachi ofad 198

I the dabesl investipnalions, whaere well dedined commoercially rmpartan: caramel coloazs e Tieen
Lo tod, ronswe by ea e reenitile Feoiwer browesy obitaaiend werlh b Acies Lest SSopeoeer &8 cl.E‘Ip-s.tI:"fi
that the weabk postive oftecls bonnsi o the st wolh marmemnadiaz cell- meopefre wers found al

relatively hugle doses and 1 the absence ol crogenous mamitalhaen neiabolie encymes

Frur overal? pobern b eersdananly ot wakh amenonea cacarzeel aeves Dlele casee e concesn with

reraprect s poienlse b genatond, electe Tz

3. Sharl-teem studics on armamonia carame] and THT ra the rat

I ack erirne of al U4

1o T a-vwerrh o wtondy o aemgmenaa caraenel

Cotestpp et L T ey ol i sttt e e e e 00 T U e [efl o kg

T T T B ey T A I P T e T T O L A R cepbaninee D TRy
Gty rndon e b et D prenatend pare Bnd sl sbosge B e cthees reaneiy senate B ociinn al el 1w
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DR nNE LR AN CARAMEL AN A FODD UeM DI R,

The clinwad patholimgy tests pesformed were bacmatelsey, blood chemistry and orinanalvsis The

'i"!\:[:'-' tervae obogically <ozt ant dichiog was decreased whibe hlood cell and Ivmphoeyte cowrs, and

rrecredses D pestzopiba? cends Thes v seen a2 oweerks arsd o s seecks o umzds grvern 20 5 biegh TEH
¥

varanel kg Bowowerthya peturn to normal valies o L3 eeepebs

Thes fuinding: b5 consstent with an AE of 20 g Sk b far the dow T containing cararnel {141 iy
THi/ k:,; it r,'ui{'»l.:;rj,

2 d-week study on THI

Coroups of 20 rats of each seqsvere given 009 7.2 mp Ay b THI and grocps of 10 rats were given 0.1,
9.2 45 Phand 37 mg/kg bae TR i the drinking watee. Afrer 3 wecks 30 of the rat in 0, 0% and 7.2
mg kg group were gven water without THI for o 2 weeks recovery phase. The mean body weight of
all test wroups were decressed during 20 and 4o weeks of the studv. These chanpes were agsoribed to

fasting for blood samplhing and uninanalyais.
Cerass and micrascapical patholepy ot Wanmmals of cach wrouap did ot shows restment rejated effects.

Clinical patholopgy tests consisted of hacmatodogy, bload chemistoy acid urinanalysis, Hacimatology
shomved treatiment reloted dowering of tota) white bloosd cell and lvmphocyte counis and higher
neatrophil counts. The haematelegical changes returned to nermal by the 3rd day of the recovery

phase and remaited noreal,

The BOWEL Bor the only impartant hacmatelogieal eefect of THE noted. the eedechion in lvmphocvte
count, was 35 g ke Bae for males and B200ug Sk, Pae far feonade rots. However, some more sensitive
swnmunatasicologieal parametees studsed by G Flombweo (199 weene not reludied.

4. Studies on iymphopenia, immunomaoduiation and interaction with vitamin B

{41 [t was found that synthetic THI repidly predaces profound lvmphopenia o the eat, The
Femphopenie was shown o resalt in depletion of T and B lvmpheoytes from peripheral blood. o
clamges 0 T oamad 18 cell numbers m bene narcows and splecon was foand, bBuat i she themas THE
administraben producod o decrease io anmateee cells {double posagees U1 and OB+ cells) and an

crwreases 111 nnaturg el s If:-u:‘u:,ﬂ-.- 'l‘-'-",-itlk"i' 10 }-1' ad CP 30 vt T |'.'.':1[~]n'-|,*x'|1|.!| B TEAT ediad rucat <ieesmy

o b pevcdveed by sedueed prresduetion o DempBeey bes as e el E\:ué::l'qrr.l.hl.n: avlavety et TH |
Lymphioda angans was nol aftected - as measured by ocvietcoronueine aalvas of S-bronundecsy- 27

indinne bworpuaceted o e 10alne 1ol

L e 11z CTpe b ol At sren PV v e 1 s e gedoes A e b e d !'l‘.'Pl.'!l*-»l‘]'l!-ll]".'ll'w.',

cratlversnas b and mibeeser peelberalees e tooze b 1ol e e 2 an be oo linded ghad 211

~eprprreased colledsated ety THE Do e advzec et ol bl s Dy b e vt v Bures fron

vidreated asimala Tlowerves vephogvbe ciltores poepased ez D1 de e dvat did naot poaliberade o

st segeestmg that THE nugzhe aor thnoee b o medissos e il

Hepoets ol the scoenbibie Comenittee o Frood (Thistvsndi erones



AMMONLA CARAMEL AS A FOOD COLOLUER

(l:). In Houben's dissertation (1992} studies were porformed in Westar rats on ammonia carame) and
THI under the wfluence of dwetary pyridoxine. No difference in eflects of caramel or THI on the at
inrne sysiem were observed, which confirmed resulls of earlier studies that the offects of amunenia
caramiel o the tmmune aystem are caused by THE The effects wene less pronounced or absent in rats fed
a dict high in pyridoxine. THI did pot induce obvious effects on vitamin By, stalus.

The eftects induced by ammonia caramet and THI were reduced cell number in blood, spleen and lonph
nedes, due toa comparable dectease in Tand B hmphoovie aumbers. [n thymus an increase was seen in
the number of mature medullary tbymocytes and a decrease in the number of ERys (recent thymus
emigrants) in Ehe spleen indicates a diminished migration of mature cells from thymus o the
periphery. This increase in the number of mature cells waz alse indicated by an i¢rease in mitogen-
induced thymidine incorporation by thymoecytes from THI exposed rats.

Further evidence for a change in the function of accessory colls was domonstrated in ex viza studics as
splenic cells from THI (and caramed) exposed rats did not show adequate response upon mitogenic

stitnualation.

Ginilar effects of THEAD armmcsia caramel adiandstralion to those obeerved in rals werne observed o

mice ot a basic dicet seitis 222 ppm ovitamin B,

Aveording to the Teview dn this report spontaneous vitamin B deticioney do humanes is not seen
frogquently, but o may occar ander cortar vcondigions, secendary be disease or inhorn eTrors in
metabelism, OF mors generel nterest s thot several buman papualations mav leve an nwereased sk
of mannnal defivieney of vitamin By, Among these are chronie sloohol abusers | Ni heavy drinkees
o Jack beer gy have o Baeh odase of snmioma caramell, females on ora] controceptives, pregonant
werrien, Breast ded infants and elderly women and men This Last group was studied inoa detailed stady

ore baamar, vobirebeers mives anmaenis saramel fsee ek,

I the coelud oy past of the repant the author emphbasises hat o cessestest NOY for amamenia
caramrel and THI bas net been peparted set, saindy dwe to the smteeterenee of vitamin By s the diel. In
wldihian, Tesdes Ivmnhopen . other effects of theese compuands lave been abscrved onoamumuone
furwtion pargoieters e Ahe anrnmoe-histelopcal?y detectalsle ool are clear and epronduciide oo
Lhiveriaes arcd jrerpehezal Pomptaesd feies sl e ctheotsan e e mbape e Simiulabioen ssows
These seen varly parthe peeventalde Baoporesssog vty Bt o= 12 ppa e 2o dist Tl anther
MY PATS BT T FTCTRR § TPTRN SFLERPE FUAS LR SEPO B S I B IFRICTR B Y C | TR ' BESAR Y slratytersls ol Mo Fropeet-Tewed rar T
Brotonn Db ks treoanrat de b et el 2008 s v B e e anronie caraase baodby Iy e

F10 b e wenin 1 B enprnm sz ez wdiabe Taeloos = e e o2 L heeme e ) 10
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P ER I ALPWINIA CARANMFL AR A FOOLCOLOCE

5 Study of ammonia caramel 1in human volunteers

[ civuble Bhined gitereention studs By 1 losben eral (1992) groups of 8 male beman veluoteers (alove

eavears ob apeiwere goven 0L TR mp pwer &g Bwe (bwice daily an o dessert) ammonia caramel {with 23
g TH Ry and T eng: of amengowd carame| Dwith 147 mgg T kg ) i o dessert tor 7 days, This dose iy
equivalent to the present temporary A The participants were selected to e binchemteally
marg inally vitannn B, defuwient (decrease i plazma pyridoxal 5-phosphate aad icrease 10 o
LALT) Ammenia caramel and bupgh vitamae B itemss woere excluded from the diet 2 weeks prior to and
during the experiment.

Base values of haematological amd clinical-chemical parameters were obtained at two weeks before,
ane week before and ol the start of the shkdy Mo effect of the intake of ammonis caramel with 23 and
143 my of THI/ kg were ebserved on blood emphoeyte numbees (tetal and within subsets) ar on prolife-
rative cesponses 1o mitogene stunulation. In addibion no cffect was secn en other hacmatolegical
patcartebers incloding serum imemonoglobule Levels jowd on immunoges prodocton an sfro be pokewced
mikogen-stimulited mononuclear Blood cells, Tee authors smphasise that sl effects on haemato-
logical and immmuanelogical parameters i tats are observed within & fow Jdavs (zee 2l Houben 1992}
ard that 2 Theretone. was tound suflioent to canduct the ctiedy i Biomans tor 3 preriod of 2oven dovs.
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OFINION ON CARNAUBA WAX

EXPEESSEDY ON 16 NDECEMEER 1994

1. Terms of reference

Te advise on the safetv in use of camauba wax.

2. Background

Camauba wax has previowslv been evaluated by the Committee and on 19 Qctober 1990 the substancs
was found temporarily acceptable s a glazing ageat (3CT 26th Series Report, 19921 The accepianice
was made temporary peading supplementary bexicelogical data and techaical data on use,

3. Current review

Since theo the WEHG Joint Expert Commibtec on Toad Additaves ([LOTAY has evaluated the sange
data an those cvaluated by the SCT, that s, o 90-day rat study, a 28-week dog stade, o combined
repreduction and sabebeeans rat study, o ret teratogenicity stoad ad e 2airg mutegendcily studies in
Bacterza and veast (WIHO, 19903 Parent et al, 195%, by Rowlamd ef al, 19821 The JECEA ADL of 7
g by b s bissd o e noseffead fevel from the conthined eoproducton and sulwhronic study, in
whick no aoverse cifect werne chaerved ap e the highest dose Tove] tested of 1% i the diet

fugmaavatent to FIH s S o).

Fw further foseslogneal data kave Beens sabostied o 1he 50T sipee s 26th Repert, Dot the
Committee hus Peen dntormed ot oee of camanbag weas on condectionery Gounbielv booexgraed 200
mp ke Tven awith loeto mbake of treated foods iU would thesefere beowealibobe that otk would

vz 1-37 r11!;,-’ L:,; P Sl

3. Iscussion

Vi ozl oot bz g sl bure o thee s components ol carmanla o was (longgchn
Aliplaata vmterat e the et lte that Al e el el Trhas ogroe matreeral vl roearbone

Tl ke e b cl e ot s S b [oepd Bt heodae o vz oy weene catzned ! o
| .

T T T B L R - L e R R I E L ST L I [ PR FYTS RO T
- O T T L Y - [ L] LR R e .'!'--.r':tn'._‘l alle: ]:'.-,:v-.'_:.l:' T
T LR ERT TR A PR " - I T T TR N R TR T 4 PSRN PR TR S PRI ANTY

oottt ot s cns bl B s s e e e g Y e Ty Feae g i It

lreper svarper 11 e A ey e Lt st wads b e © g e theenot o Farud e

[ S S T A T Ih:' J-'.'l-.i:.:'n'---- T -..!|!:'|.I|,|'!l.'| [ RN bR T L T e !l‘..:.|-.|.'-. N il !i'_|--. s TN |'|,' --L|1-.1n'r| I,!".q':'.

T e N L L L Lo L R LT T LT LT Ry B B S N N L LR TS N T T T PR PR,

|-h'|~.'-r1-. v A Sl 8 cearns Bler e Tanadl o Pty mratse e I



L L[4 EnIDT 1 3

CARSALEA WA

Winlar the Committer has aed recenved the ioacologneal dats reguesied variier, the mnlammatioen on
wee gmives assurance thad poteneial mtake ol carmanla was will beowell bedow the ATH allocated by
JECEA andd thus leaves a comfbortabie salety muarga betweeen mtakes and the observed oo-efiect level
in she combined reproduct:on ond subchrome tat study Howeever, where there are ne carcmogeny
stacdies, then the mutageneity datt should be adequate. Thene are studes one > feplismerzm TA 1533
1537, 1538 and 98 which vovers base-parr and frageee-shift ponnt motation eeadpoints {althoupgh they
abscd gt wee the U WXD sbrand Bt the Conunmitiee has ned been made aware of ane study covering the

el point of chromosame aberration:.

5. Cenclusion

It is recomunended that sabject to complivnce with an acceptable specification the temporary
acceptance of camaubia wax used a= a glazing agent be extended pending subaission of a mutagencity
teat coverwng the endpoint of chromosome aberrations to mammahan cells e titro and information on
thwe readiness of carnanlya was cater components 4o bvdralese Theae stadies shoold be carcied cut on
material canforming 1o an oppreprate and aeceptable specification. Thes fommatien shoeuld be
aubimutled weithis one vear

References
PFragent [ia, Cons GEF, Balasb JO Galle M, Floss FOoand Becod I 419830 Sobeboonic Teediog study of

carmauba wanan beagle dogs, Bood Chemical Toxcology, val 21, 83-87

Parent RA, Re TA, Balash J0, Cox GF, Voes KA and Becer P Q19830), Repeoduction and subchronic

foeding study of carnsaba wax in rats Food Chemical Toxicolagy, vol 21, B5-45

Roswland TR, Bupterwaorth KR, Gaant [F, Grassn P acd Qangolli ST (19682 Short-ten toxicity study of
cantauba wax i rats. Food Chemical Toxicology, val 20, 367-471

ST {19028, Seienbiiic Comnumettes for Food 26th Series Report, Furspean Commission, Luxembourg.

WHIO 119473}, Tovceloawal evaliation of certam Tood additives amd paturally occarnng tosicants:
Carnouba ey WHOY Food Addimve Seres 30 World Flealth Crpeaniseinn, Goereva

12 Fueports of the Soentific Commitlee tog Food ( Thiere sioth series)



OFINIEON ON COUMARIN
{A CONSTTTUENT OF NATURAL FLAVOURING SOURCE MATERIALS

LIMITED BY ANNEX Il OF FLAVOURINGS IMRECTIVE REfIBE{EEC)

EXFRESSED ON 14 DECEMEEER 1994

1. Terms of reference

To review the toxicity of coumarin in the light of recentlv completed studies and to consider whether
the limits for coumarin in fand ot ot in Anoes 1D of the flavetrings Divoctive 85 /388 /EEC {EEC, 1953)

need o be amended.

“.'l_H'ar.kgmund

Courmarn is a naturallv occurring bengnpyrone It occues b variows plants including tonks beans and
swect dover and i several natura! flavouring soucee materials. Commnarin itself was originallv uaed
as a flavouring substance untal the darect use of coumarin in toomd was peohibaied in the U5A i 1959
frliowing reports of hepatotosic eftects incrals and dogs. 1t s still used in fragrances and tobacco. Maoze
recentiv, ot bas bees nsed inothe medical treatment of high proter hvmphoedema and chronic
tabectaons savh as breceilosns and tnberculosis, Coumarnn b sl been imvestigated o the treatnwnt ot

rernil vell carcmoma, maliygnant melanoma and prostate cancer.

Looumartn as bsted i the Srd Fdiooo ef the Coumel ar Burope Blue Book" (Council of BEurepe, 19517 as
an ‘active prenciplel The Crasead o Burops defines an achive prinaiple as a constituent of a nafurcal
frevorarmg soazee mustenal tor which, dace to existing toxicolopisal data, 11 appears necessary to aet 2
s dmutt coucertration ol v foodstufrs as consareed. Mo subsLnee included in the list of active
priniples v appriwed by the Coased of Lorope for usze as a chemicallv-defined Havaering substance
iy 3 v et Por cernanm the general bimits are < 2o Skt e beedd aned Beverages with o apecehe
evceptiot ol G by T special cancoeds aod I iy ks aleebaolie beverages 1oshoold be noted
that the Connal ol Furope comandeced ad the ponerad ot in feod amd beverages should e less thian

2oy Sk B Bt ser e ol analeeas peeeralle asndal-he ot e e ad et perintl g loseer leve] o
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[ecently, a draft ceport of o U5 Natronsal Tovicology Program carcinegenesis hroassay on cournarin has
Twrem E'u:.'l"nhal'uw'. PT1, 382 and s b S0 Bas by s hosd Lo gecien conmaecart. o she current mevies,
thwe oemmnrtbee fos Looked Ayl el tener vkl Fﬁllh]:'-l"u':f ’rqm:-:'nlﬁi;u‘.ﬂ sticdjes om COmar, s Wl o
lakeog account of the recent NTE wodk and other studies pubdismbed sioee our Lest revies, T
Commirttee was asked 1o conaider whether the lanuts tor coumann m foed, swehich apply when natuwral
flivouring souree materials are added 1o feod. as e out e Annex [ of the Taveanings Directive, need
to be amended. The SCT was oot asbed to consuler coumnarin as o chemically defined Aavouring
substance Sinee it s curreatly probibited for that peepose, nor wasat ashed e consader the conteat of 14

swonrrenge sodely s natural fosicant m foeodsefs,

- —_

Iscuss1on

3. D

e

Coumarin s hepatotoxic Lo rats and dogs, causing liver endargerment, focal necoosis, fibrosts and bl
duct proliferation. Other spocss wwever appear to be mone resistant o e hepatotoxic effects of

COLITATIL

[0 ored= clear evidence of bepatotoxicity bas Boen seen after dictary admini=tration of doses m the
range 87123 mg kg e Sday and abeve THRC, 1554, Brune, 1953 Cohen, 20790 and after nral gavage
domes of 25 ke bawcSday and alveee 1INTT, 295205 [In addition to hepabeoxsicity, studics have also
st couminrin cawsed cholangiocarcinomas and hepatocellutar carcinemas. Toese were seen in both
srmes b dlietary deowses of 2302390 mig ke bw Sdav in twe chronic studies on Sprague-Dawley rats in
whikh eloses ranging trom 15 285 my b s day (HRC, 19840 o0 102380 mig Sk b day (Brune, 19343)
were given. Cholangicrarcimontas wene nat cheerved at doses of 87-710 mgs ke baw S day and bebowe in
these bao studies Mo cholangiecaanomas or hepalocellular carclnemas were secn i the one chronic
stady in FA48 rats inowhech coumans was given Iy gavage at dosce of 25, 50 or 100 myg/ kg bw fday
(NTE, 19924 Several of ther carlier 90 day and 2 year rat ddietary ctadics have shown HRO ppm
pnpproxunaely 0 mp kg b dday) to e g ne effect leved for histological liver damage {Uohen, 197493,
Changes in liver weight and serum liver eneyome levels however are scen ioom lower doses of 10-25
mg Sk bw/day when given hy gavage (NTE, 1992a; Coben, 1999) One of the more recent d-year
dietary studies bas shown minee, atvpowal changes i the bile ducts of Sprague-Caowley rats at tloses

aloms iy b WD magn kg b Aeloee, b lonw st doese testend (B rumee, 19031

In the dag oral dases of 25 g/ ke T Sdan for oner W0 davs cazed histelogival liver damage, Mg Sk,
e Aday b e efTect Tevel s o0 Bl Snadieas o Yeoebed munnbers of vabians have foandd
recevadense ol bestelesioal bves daeeoye aomd onde shiehit evndenee of reversilile biochencal,
fatobeanical or clizastructeal chege apter ol dheserge ab 50 aead 300wy ks b Aday for 3weseks or
dactary admnsieslion el deses gt 3o by T Al tor 2 ovears Holen, 1999 Tt i ool knowen

whether deses bisgher o theee wanld presducs heaopatholsascal Qe s thee babon,

] Keporrs of the scientific Comnditee for Poad (Thimv-nnah seowesd
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Onty slight liver enlargzetnent and oo hepatedoxicity way found in CD1 mice given up to 250 ma/ky
brar Aday viacthe diet for 2 years (HRC, 1953} In a 2-vear gavage study in BEC3FL mice given 50, LX) or
200 my S kg bw/day, syneytivl alteration and centrilobalar hypertrophy were seen in the liver at 200
mp kg bw /fday in females and o males at 100 mg/ kg bw /day and above; syneybial alteration alone
was seen at S0 m Sk bw Sday inmale mice (TP, 1992a). Significant increases in eosinophilic focd and
hepatocellular adepomas were secn a8 50 and 100 my kg bw //day bul not at 200 mg/ke bw/day in
female mice. ln males, eosinephilic o were increased at all doses bat ne hepatocellular adenomas
were abserved. In conlrast to rats, oo contrilobular necrosis was seen in mice of cither sox. Similac
increases n hepatocelluiar adenomas were secn in fetnales o a 2-vear gavage study in BoC3F] mice
using 3 d-dihydrocoumarin (wlhich does not form an epoxide and cavses no histopathological changes
in rat livery (INTI, 19921), Also in contrast to the ral, commarin did not cause fver necrosic in yerbils
given a single Lp. dose of 125 mg/ky bw {Fentem et af, 1932), nor was it fouad to be hepatotoxic or
bepatocarcinogenic in hamsters given up to 0.5% n he died fapproximately 600 mg Skg bw for 2 years
(Vieno and Hirono, 1951).

There are major interspecies dillerences in coumarin metabalizoy and these have heen mtensively
studied to see ib they nught provide the explanakion for the observed spocies differences in coustacin
hepatatoesacity, In the rat, the magor urinaty metabolite 15 o-hvdroayphenylacetic acid from 3-
bvdrovyeeumartn, whereas @ baboons and man the puajor arinary metabolite i@ 7-bvdoosvomamarin
(Cohen, 1979 As ot ral, urmnary excrehen of *hedronyeoumarin is len in degs, bamaters and seme
strains of e (Cohen, 1999 Choe early theory of the mechanizm of coumarn tosicily was that bt
ek 1l arcrr an .‘:-i'H"f":ii".“'- wliclh didd 1t foem ?—h_'.r'-:_lrn;:l'n..:l.'cl:-11::~.;|rin_ Flovwever, the Lavk ol ]'lL:'E‘I.'[li.L' eibec] in
thie Dasesanter tUene aisd Hiteoen, 19810 sugmests this is nol the bey deflereree. Bothe rat, recent studies
indpcate the arvolvement of a eviacbiraee PS50 geperated metabolite i the bepatetosecity o
cowtnarin, puessib b tee Jormaton af o hyvpolhctical Sa-cposde inteemedeate b osideten o
sunarinng b S-hvarescccoemaras (hake of @l T3s98, Peorern of 2 199200 Cther recend evicbense boas
sugyested et the consuzation of 2 conmacn metabolite with glutathione provides a detosasicaton
poativerar an the pad (Hcwer o8l 1920 Whilst thve cposnde bvpothesis 12 plavsible and thers are
vl stramds of cvidence boosappart it once aman the lack of bepatatasiciy mothe beopciber -
pacaiingg sanve, ke the rets bamster moorosomes poodace e-bvdroscphenclacetaisiebyvede aned 3-
hedoowvroanmarnt, Both of wluch can he dernved deom the 34-opovide (Lake o 0w, 153240 o
Flodrovyphers D eesabdeiiede s thes moaor powerosomial seetadedaze ot hich coumann cencentraisns i
Nty mytecies e lod gy erean T e ensl Tl bennber et gl

e - vantab e o can b s Dese e 1T S hober b w8 a0 R ATernatie gzetaboine puezhieeans
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Tumaurs have been ebaerved at sttes other than the Iver Ina Zovear oral gavage study o B3 rats
giver 25 S or TOU g S T dav (N1 199200, coumiarnin caused g dose-relabnd icrease i chroomig
nephropathe and o hew mesdicnee of cenal adenomas fbot nal carcmemas) at 25 my ke e s dav imales
and S0 mg Ak bocSday emales: Thoere wos o clear dose respoose afthough o meede ths could Bove
baeesr due o the poor seeviva! becaase of the nephiropathy at the top bve doses, Simatar auner etfects
ey the Ladoey were seen ina Z-vear pavage sudy with 3.3-dihvdroconmarin an F33 raes (NTE, 19920,
Moosuch effects were seen o the rat studies inowhach coumarin was given i the diet (HRC, T954). Tn
BECSY] mice groen 5L 100 ar 200 my by becddaw comananin by gavage for 2 vears (T, 1992a0 [uny;
adenonas in both sewes and carcinomas o females were increased ab b bop dose. Mo osuch eflects were
sernn 2 year dictary studies in CE-1aniee given up to 280 mg kg bw /S day (FIRC, 1943)

[ matagenicity studies &7 pube, cotrnatie has beded negative m theee Ames studices {Cohen, 19793, bat
posbive o1 weakly posibive o theee others i oone strain of Salmonella typhimurium. TA LD, in the
presence ol metabole activation (N'TT, 19920 Norman and Wood, 1981; Sfoltz et al, 19823 A further
study using the Ames spot te=t was inadequate for evaluabon (Florin ef al, 19530} Coumarin
1-.4;*[&1‘1:':.'1}]}' inFbate] eeacision R P TE 3| Eoaods WEPZ opily [(_j:ih:gJ 19737 11 incpeased (e f]‘i:que"r'u_‘:,' o f
sister chromatid exchanges in Chinese hamsler owvary (CHO) cells o the absence bot ot i the
presence of metabole activation and mcreased chromosome abercations in CHOY cells I the presence
bal net in the abence of metabolic sctivation INTE, 19924 Mutagenicity <hiedes i 0o, COMpPIsing a
sen lmnbaed recesseve lethal assay o Dirosepials (NI, 199200 and miceonuclens tests an bloed (MTT
PIZ A0 e bk marrowy [hAoerrs ared Wand, 1997 Steener aiad Koon, 13310 6 miace, wWinbe :‘LE:E.}H‘.'{", N1

o perer ounlily.

d. Conclusions

It vy be concluded bt coumarin s a carcinegen in rais via the eral route and possibly inomice. o
rads, adenomas and carcinomas of the hver acd ole duct and adenomas of the Kidney have been
ebserved, In omuve, adenomas aod carcinomeas of the iung and lver adenemas have beeo observed. [n
reaching our reconunendations (See beleaw) the Comunittee gave partivular weight to the acrarrence of
liver toxicity, decluding chwlangiocarcinemas and hepatocellular carcinomas, confirmed i bwo
rhronic ratb sbudies i which coumanin was admouatered by the dietary roate, The resubts of the NTE
pavage studies are moce difticull b enderprets i cate anky peoceral biver tosicity, nol tumours were
seen, tagether with kudney adenemas, - owel] as nepironoethye wkich oo common inageny, rats; in the
[ FRTHET '-15.11‘1|I':|.'J|1‘|t i FRETOEE O BT PSS R PO P SR P Y SO Y ||||1!_: Itrsnears am HEPRY Y IR R baiat hi;.:T'l.tfj-:'.l['-!
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A further key consideration is whuther the carcinogenicity seen in rats and nice, if due to an epoxcde,
15 relevant to man. The Committee concluded that the epoxide route cannot be ruled out in man and
need only be a minar pathseay for genotoxic/ carcinogenic ffocts to be of concerm.

5. Recommendations
Taking into account the natural occurrenee of coumarin in patutal {lavouring source materials, the
carcinnogenic activity of courmarin and the fact that a genotoxic mechanism cannot be excluded at this

point in time, the Committee recommends that:

(i) the geaeral limwat in foud and beverages for coumarin, which applics when it ks present
because natural flavouring source materials containing coumarin have been added, should
be reduced to the carrently achrevable timit of detection for coumarin of 05 iy kg

{1i] action should be taken to reduce the higher levels which are currently permitted in cortam
tradilional prodact=.

a. Further research

The Commitrae cansidened that turther research oo coumarin would be desirnbte, particelarly if any
proposals B oreise e generad hmit trome that nos recommended {the lowesl achoevable Ll of
detection) woere to ke considered. In thes regacd, further metagenicsy infornutiom could be
parbcalarly helpful. The Commibee undderstands that e i fitrs matagenicity studies have fuen
carrics ot revently, wisler the avspices of the Rescanch institute for Fragrance Malenals, USA, on 7
Inadrmaveeamanm and orthe-bvdros vpbenelacetic acid, which are the major metabalie: ;e man and
rat respectively. Final repocts on e stadies are pending. The Comanattes wishes to ses these
reparta, oo should baeosgeessed dhat $hese stadies are on the: eond-stage medaboliles only and e
thew o et address the vonwern about the posable foonmation of anactive epade internediate, T
debedrerss s cornoore, i the fiea st 2 o erco Dote TMarrow micronualons Focl e truce g g e

riva Lver U0 stiely o rads wonld bee Brel i

Fortbicr resmearci oo i v ore ditfoall ssewes coald alse b Berlpzul but e Comirmites
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COPINION ON DI-2-ETHYLHEXYLPHTHALATE

EXPRESSED O 16 DRECEMBER 1994

1. Terms of reference

Te evaluate the hazards o humar health arising from the migration into food of di-2-
ethylhesylphthalate (DFHP) prasent in coctain plastic matenals and articles intended to come into
contact with foodstufis.

2. Backgrﬂunn.r_.‘l_

This substance was first evaluated by the Commitier (6th Repact, 1978) as part of the review of the
positive lest of substances o be authorised in the manvfactore of regencrated cellubose {ilms intended
to come inte contact with foodstatfs, This cvaluation was reviewed again by the Comrnittee {14th
Feporet, 1952 i the light of a condiderable aumber of furether studics and of the enties prrocecdings of
the Linited States” Satooal Towacaiope Peograan (NP Conferonce an phthalates bobd i June 1981
{10, The Comenittec's voncluasion ab that tme stated that DI bad prodoced benign and malignant
tamoanrs of the Hver die the mouse and the rat at the hish dosee azed in the NOTSRNTI studbes.
Althageh the i vidfre mutageociny tests pave canflectiog resales, he demmmant Telbal stody {ipl), an
e asnay, indiceted a possable penotonie, thoag! oot dose dependeot, efect, High oral doswes an

e b alzo prodoced cmbzvedons and reragenic elnects

fn view of these hinding: including the studies on mechamesm and covaleat inding for DRET, the
Cammittee excluded BEHT drom ahe previoosbe establi-led groep TR Ber phithalares.

;'i_?l;view t_v-f ::dd_iﬁnn:ll ::I:ula_

S Larpe mmaandyer o aDdstienal secestnsarooes e coowy e preovended For the Cocnautter They canoinmn
thaar DHIEP = Bivsdradesend oo s meortoneser aned 2 ethelbaecined predamunactly o the intestinat tracs

aned v wnbeeguemly parhally aleocbed A consaderab e specaes e rene st in e dazgree ot
pedestia] ot bostner B eterreatoen onos e oo b doer sheenng aain
voneadeeable s pes e diderens es gl oot specses eoondee RN ctther than primate: Maosl
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Several oral studies snorats peant be Ao kg bow | being the dose lewed at owebach Lver weeipht

ucretaes and perosional prolirendoes are mdueed This s evadenced by elbramicroscopic changes i
the Dver aed changes in the penooeme-asseciated encvoe acieoibics Shior e oral studies
mchading el Jeme Tevasls beosm by thae Bos shoas arweonsastent resalls, Ume 2-week :-Illdf-' L7 b b
Eavape i rats dirads me creased Bver wetghits or changes anchepotic ealmoioyl CoA eaadation
M0 b warniine aceteliranslerise o carmibe Fm]:mt:t-_-.'i':ranr.!’ﬂras.ﬁ autivities 4t 25 mg,-"]':!.; T
Furtlwrmiere, no hepatic perosasomeel preliferation can be detecied histochemically. However, 100
ik o, thee et dese devel atfects Tnechemaeal audicators of perosisamal proliferatien.

A Tl feeduyg study (3) eeperts o decrease oo sorum boglveerides at about 2.5 mgSkg boav, anocrease
i carmetine paliitovitransterice o abeat 5 mg kg b asd an increased POGA as well as increased
carnttine awetyliranslerase aned carnitine palmitoyltransferase achivities without any effect on liver
weaght at about 23 myg kg b ow., Cltranucroscopic hepatic changes arg seen at about 250 myg s kg bov.
Ultramicrescopic hepatic changes are seen at about 250 mp kg B, the highest level wested. Berause
of Iner of food consumption and age data of the rats, the dose Tevels were calrulated from the dietary
lewels b wsig a factor of 2hestead of the vawal 10 jor short term studies in voung rats.

The MOFEL ioa 3-week feeding stwdy (91 0 B34 cats, dosed waeh B2, 509, 635, 1197 o 1892 mg Skp,
bow. as calendated from the food intike, s reported as 37 mygdke bows based oo perossomal
Bicwhemical wnd wiiramsierowapn parameters, Anather 28-day feeding study (107 io F3 14 rats, doeed
weth 234, 52 115, 359, 1093 or 2% ;u!_;_-“kg T, shiotes 52 rn_-,;,e’kg by s SOFRLL foop Lo bmduacdiion of
IPCoA . However, the abs=otate liver weipht B increased significanty at 52 mp/kg o and higher and
thie relative Dver weights are mcneased signifwantly at all dose Tevels w2 dose-related manner.
Histopathelogy of the ver showes a doresrelated increase in hepatocy e basophilia at 52 myg 7kg bow

and higher doses

A recent feeding study (D10 I made Wistar cots used 0, 5018, 50, 180 or 300 gk bow. tor either 2ord
werks The WNOEL for industhion of porovizome associated cnzvemes laung acid hvdrolse and enoyl
COCTLAVTITE -S4 }1}';1 palizes i &y Lx; I 1.ig]'ltfl'ﬁ‘li(,‘t'l."-il.'i"l‘i'lji' and -:.']l._"l._'t]"i'lll'lﬁ'i'Il.'r['!'.‘il_'ﬂpi.i_' [114_\~rj.~}u:|:m"lru:'
atalvaes alse show 5 g by boaw fobe o NOEBL. The NOEL for Do i 18 kg b

A Zeyear feeding study (120 i rats with dose levels of 10, 1K and 1000 mp kg baw. shows slight
emoprases at 1 myShar b dhe activites of CNsimsesstive palmitov] debivdrogenase i fiver
humeogenates aod m sotochisandned carmbiee acetvlransferase These changes bocome migr

preocseasce D ab kigoer olese el

L2 EIT Tias nic p;‘-:‘mtu.\ir pastenbial feosrbee tosts bor gene mukdiions hachenal, L‘leﬂr}'nti.c arud
purenaliot codl sesteans sk o waitheal 5% a0 oegabive sunilariv, fotutee tests bor whircnnasamat
dieriatacers anad sasteg hrettat! swcbagnes i marnanalan cedls amd s shudies for chromeesonalt
R AT BEY etk o sz D e mieeatis e, Chiere is e evidence Ber concalent Boadong be DA
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q. I’ropnsed mechanism of action

The zbility of some compounds, including DEHT, to induce hepatocetlular carcinomas in rodents has
been linked to their ability for inducing peresisomal activity in the liver, Peroxisomal prolifcration
is in fact an eazly event during treatinent with these comprunds and appaars to be the most sensitive
change occurring in the lver at low doses. A causal association between peroxisomal profiferation and
hepatic tumour development has been suggested (5,14). Heweaver, the underyvieg mechanism of
carciogenicity by perosisomal proliferation is ned known and may be complex. Suggestions inclade:

- oxidalive steess and the induction ef indirect LENA damage
- promotion of spontanecus preneoplastic Jesions

- sustained groswth stimulation,

Alb these mechanisms are considerad to have a threshold. They are not mutualiv exclusive bot could
braver an addetive or svoergistic ofweet {13,

Perpxisernal proliferabon is associated in the perosisomes with increased P-osidation of fatty acids
and similar compounds, Thi- resulls o an increased production of hedoogen peeoside and Sor other
aclive DI SPOC IS, The eriess LN Ve Meaks" froum the prroxisones Al canses ooaidative clatragy Lo
other introcellelar componests, Tha mav alse lead te direod damage o the genetic material inothe
cob nocleus and subsequent neoplastic ransformation. Alternatively, comalative osedalive damase e
intracellular membranes can lead to cell death and increased ocl! turmever, thies ereasing the

proobzhilite of spogydaneous tamou e darmaiion {17

E:]lhq"r:- |;_‘l:L|rr| ot cell F'IJ'»."I]H-.‘"::HL{E!'l 1= I.J.I'Lllkl.'l:n' tav J'EIL':_\' 1o prrnmacy rerle t|'|x‘ ]'1-,_'[1.JIL':--. :Jrﬁ'j]]l:'l:,':l‘T1I('ll_‘.'
of perosisorwe proeliferatons Tecause ) e meanum prolefezadive respoisae is vere bransiend and B
cheranie: adnicistratneo coselts o oaoar un,lj-.' h 5]13:_51'. IO rasilaer LLL I:'l"Eﬂlm‘;'t{L'«.'uf‘ [¥mom ';.:-.'L'LUL-L*:-'»'L*L
Furbiermmare, mitiggeon mudaccd Deer codl b perplasia iz less predinpuosed o becoone coromogens: amd

severdl podent midayens withoal A perosizomal pro@ferateee ehicet ane not carcinegenic (100

LIV Bras o faeren edpeets on reprrendainctior [0 canises foudertone amel for tenatogzeriie offects o ronderibs.
| L
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Beaning o mind the lack ob genotesacity i numeseus assays asing severa| mutogere endpomis, the
Lar e erarzan bt weeen e doses of DEHP pecessary te isduce hepane tumaones (3000 4240 my Sk bose ) and
those radicsmg bepabic perosisomal acbviby, as well as the evidence Jor a toreshoad dor moreased
hepuibn pesrevomal activity enobles the Commiteee b conclude that the very small makes of DEHD
brony it vses on fopd packagug woeuld not pose any carcinogemic harzard bor man. Although the
Cemmitles :l-:"k.l'lﬂ'n.']t"df:i":f- thal sormer athier studies might support o higher NOEL, (F way unable o
tpnore the fact that lovwer doses stitl enduced noticeable biochemical and clectronrticroscapie changes
ard that some of these stadies vaed different strams of rats.

Toe Commitier aleo ronsidered the saggestion that a safety facter of less than 100 might be applied in
establishing a Fi20 for DR becouse of apparent differences i sensitivity with regard o
perecasomul enzvme induction and metabolizsm between subhuman pramates, man and the laboratory
rodents. It was not convineed, however, that The evidence was suffictently weighty to accept this

suggo::-tion.

The Commuttee therefore retaicad as a matter ol pradence a safety factur of TIHD o establistong 2 TIH
s {30 ,-'"kg v Feer TAETEDY bvameedd ey e M0 ST F'-u:'u;-xj;ﬂ_‘-:nﬂ,[ |:_1r|_\.-ii|l'|:r,=|ti,-;_}r1.
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OPINION ON DI-2-FTHYLHEXYLADIP AT

EXPRESSED O 16 DECEMBLERE 1994

1. Terms of ref{erence

To evaluate the harards to human health aristng from e migration inte food of di-2-
cthvlhexyladipate {DEHA) prosent in certatn plastic materials and articles mtended to come into
contac, with foodstuffs

Thiz substance was evaluated by the Commijtiee (6th Report, 1978) as part of the review of the
po=itive list of substances 1o boe autharised incthe manufacture af regenerated cellulose films intended
to come inte contact with foodstufls. This evabeation was reviowed again by the Committes (14th
Repari, 1952) in the light of a consideralile number of further studaes and «of the entire procecdings of
thie Linjted States” National Toadcelogical Uragram {(NT7) Conference on phithalates beld in Jene F98]
(1} The Commiilew's conclusions al that toue stated that the evidenee tegarding cercinogenicity was
incenclissive bocause only in the moose was there evidence of Uver temear induction. The onldss
avatlable muotazenicity tesl indicated mutagenic podenticl, Teratogenic and embryvotosic eifocts were

vaily seen at high dose Jovels,

In view of these frdings, iocbeding studies oo aechanizoy and covalent bioding to [DNA for THHA, the
Cammittes excladed DENMA from the ADD previoasiv establisieed tor theer adipates.

3. Review of addi_i.i.c-nal data

Aopanlser e adddibional nvestivations Tuasve o Teen presidwd dor the Comumibee They confinm thas
FHETEA 3 ragricdly alveorbned b aiinnal spreciess toetabwilimed and eocreted e the urine and 1o o lesser
eatend e ther baves and eoured ar wiilas 48 hoors Aleorpuan eoncemplele atter lagh doses Mo
treemne o cunndabien s ooleaerved Baped bvdrofesss boothe menoecster amd Zethvl-hesanaol (EFD a8 oweell
deeod e mettonesher e adipo asnd i T e oo presdegrnast e o the nestanal tract ER s Largely
vrpleend o ke Inver By ow- e and Peewodhdesn e semies ob mietaboliten There are specees
Artterer o e Baclzazsdosmaters ol DIEHA BEodenls escsete Largely ethuelhesanan, _-'--]1}'dr1"'n}"'-!
b e o el vevanedion wend o e tade wmenkey easrede proedaminantivomope -
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The Jiver o the masoar Lyt Iy 1z shaast ey slheeles o e and rabs, i reasegd hver whiriphat |!,u_‘i_:1z_"'
absorved at doaes of GO0 mysAeg bow and higher In 225 week teedmgg studies 1 rats, usimg dose levels
beom SO0 200 ez hg B o leepoapidoeriie eftect e nebed madacatead Ty the miubition of cholesteeol
syatthesis and an altered phosphobimd septheses The ctecr 5 oassocated with hepate perosasorme
probferanon as olserved electzon-ancroscopivally, mcredsod acbivilics of perossome-associated
ensvaees and an mereased producioen of perovaseane proliferabion- assoctated 8R0O0 D polypeptade
IPRA-B0) (30

The PO for the induction of perosseanal proliferation o 3+ week teeding studies in FHH s o
around 100 mpSkg bow based on the actividies of hepatic peroxasemal associated enzvmes and
ultramucrascopic changes. A turther 50-day feeding study in male F344 rare shows a NOEL of 250
myF Ry bow, based on wlteamicroscopis changes g increased levels of poroxisems proliferation-
aszociated 8RO DY polvpeptide. 1f PCod oxidabion is considered, then 220 mg Sk bow. cause a three-
tuld rise i activite. A recent fecding study ne male Wastar cals ased 0, 20, A0, 200, 500 or 2000 mefkg
b, Bor bao weeks The MOEL {or induction of poroxisomal asseciated encytmes was 200 mg /kg bow
(1) Peroxtaomal eifects of DEFEA are, however, moderate comparnd to those of DEBRTY B

considered to be the prosnnote perosisomal proliferater There i alse o marked species doffereiee for
perovisomal cffects. In oitrg studies with hepatocytes of rats, guines pags and marmosets show only e
rab hepatoovres a elear efiect (350 Non Buman primades and huemans apgawar bo De less sensitive than
powderpsbs fe C!u—_'mln:_“q]]}' ineliaced PReTE I e i‘.l:'-.:u||h‘:'aliq‘lr1 (6.7

Althaurh o dominant lethal asary (opch inoanice bas been peperted a5 showing 3 pesitive, dose-
degromdent effect (8), further assavs mou rngee of svstems aee negative. Thas, e oifes bacteniac assavs
wilke wedd without 59 5 citre mon=e lemphooyvte test for DINA Gammge weth and wathoat 5% anin
R tetdse micronuclens best and a ses-bnked recessive Jethab test i Diresephila showe no genotonc
avtivity of DEEA A covalent DN A-binding study in mowse tiver and ovell transformation testin

BALBSITS moouse crlls ane equally negative (35

The previously assessed long-term ~lechies in mice and rats, ueing dowe leveis of 1715 and 2370 mg/kg
bow inomice and 400 and 1750 mg kg bow in rats, showed onle i ouce a signefwcant]ly increased
mnciclence of liver tamours, A passible explanation might be the lower dose fevels used o eats (99,

PYERLA camsed reduced denility imoa reproduction study in mole maaee ot 2 lagh op dose of 9200 mg kg
low, henwever, s testicular leswns have heen ceportesd mawe Saweck feeding studivs o rnats and o 13-
ekt Tewanar fasding: stiedus enoamice arsd rabs J3F Mo effects o Fertility of rtale and fermabe zale
are peperied an e Tomeneniton tepoesdicties slody asiog dose Jevebs pe e 720y kg bose althoegh sl
thal dose foelotesie otfeess and, an parcetad aanneals, decpeascd goowcth and soereased liver weights
are pedeable cL 20 DEELA B s wemaagnemie ofiocts i nebs b dese devels gy Lo V20 kg B bt

"
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4. Proposed mechanism of action

The ability of sorme compounds, including DEHA, 1o induce hepatocellular carcinomas in rodents has
becr binbed to their aldlity for mdacing peeoxisomal activity in the liver, Peroxisomal proliferation
15 i fact 20 early event during treatmicnt with these compounds and appears to be the most sensitive
change oocurring in the liver at low doses. A causal association bofween peroxisomal proliferation and
hepatie tumour developiment has been saggested {0, 1. However, the underlying mechanism of
carcinogenicity by peroxisomal proliferation is not known and inay be complex. Suggestions include:

- axidalive stress and the induction of indirect TINA changes
- promotion of spontancous prepeoplastic lesions

- sustained growth stimmualation.

All these mechanisms are cansidered to have a threshobd, They are not mutually exclusive but could
have an additive or synergistic cffect (113

Perostsemal proliferaton s associated i the peroxsames with increased froxedation of fatiyv acids
ang similar compounids. This resulls inan ywereased production of h_'.'d:‘uj._;{'n peruside andfor atlu;
actve oxypen spedes. The eorss oxvgen "laaks" from the perosisones and causes oxidative damage to
cher intracellular component= This may also lead o direct damane 10 the genete material in e
cell micleus and sobsequent secplasti trasstormatiee. Allernatively, comulative axdative damage 1o
intvacellalar vembrane:s can lead to cell death and mcreased w2l tamover, thas acreasing the

E‘-i'nhﬂhil:t}' Of spronbercess dumonr aoratoa ().

Others claim that cell proliferation 3 undikely too plav s primary cole e the bepatocarcioomgenicity
af perosisome profferators becaase a) e mawmoem praliferatie esponse is very transient and Ty
chronic adminsiration result: o ne or onle a =hight amercase inoreplicative DNA - svathess.
Furthermore, mitogen-induced ver coll Tivprerplasia 1= fess predispased G become carcmagenic and

several potent mdogens werthoul o paronannng proliferative cloect are ol corcooenic {15},

3 Cloncluston

Vhe 500D mon 1M o e o Boracd v thee peereore il et an tles Bier as measaanesd e

Povelorzzneas parnmeners aod eles tromn resaopie sl e g aenstee N TR LS ET IR TFESTEAN S AN TR )
Fow Bearimsy ueoeened the Lack ar genotoses actrerre oo all B opse podaaeniony S N PP T UNARA
ezl e Ly tzpan Boetweer the e o T LS Do sy Loossd e barprate Az anla an

e TS R m kb Al Theee e G et ezl o s mg by e e

ST T | T e A R AT LTI P L T T R T T T R T R T T PO R SIS RUE LURRTRIN Y LIPTRR | RN ETY PEFRIE

N T P T LR R Py Y NN BT i F B B O e S S UV SRR BTN PRI PRY I NN TR B I FURLEC PP
AE - AR Bl for

1 o1 .

[t s e d 11 a INEFA NI SRR Ay prratoqt vl voOF . Booy T SO0 IR D s il AT . 'p\:,‘_ 1oy,

1)
P Lo ter S e ore wsd ety B e et G e 0T T e DaBEE A G Sy e

Ha'p-arlw o] Bl Sepeprirbe Db Joer Boeed Lot e e -



. 2-0TIr LIEXYLAIMFPATFE

Il et S s |

References
] satiansl Tewicology Progran: Centennce on Phthalales, Washogron, lume HE THE]
Z Ll-hawaery, b (D9sdy Metobolism and disposithon of di(2-cthelhewel) adspate. Tmal ceport

Crnteact Mo, PE-TA0 PR-MEL MIRT Prosect o 755008 for Cheneal AManufecturers’ Association,
dated Olotebwr TH, 1653

3 Fimal BHeport (1954 sadety Assessmens of ooyl Adesate and Disepropy! Adwpate. |
A Codl Toxionl, 3,101-030

. BIBR A [1980) Condidential fegort o Chermical Manufacierers’ Assooation. & 21-day leedmg

5[11(1}-‘ of dLI:E'-c'1h:.']]li*.l_\']j:‘uiipﬂlt‘- te rats: effects v the Lver and liver ijpidS. Froject o,
F0542 Report No, 024271785 CMA Reference date January 986,

3. Beddy, LXK, ot all (19841 Comparison of impati.r: Peronsome prulifemtix'e cifect and its
naplication for hepatocarcinogenicity of phibhalate esters, dofZ-ethyviheayDphthalate and
Jif2-ethvibexvladipate with a bvpolipidenic deug. FErveran, Heaith Perspect. 65,3517-327

. Foddy, LK. ard Toahwane, NI (1981 Cordmegeness by perowsome  proliferators,
Crit Hew Tosce] |, 172, [-55

T Beddy, TE et al {19%54) Induction of hepatic perosiaome proliferabion m non-rodent spocies,
including promales. Amc L Pathal, YUEYF]-18E

LR F"Ij'lgjl_, ACEL e Al (1995 Promicant et matations arsd ant-feriine cifests of PYERIY and
DHEELA v anabe mices Toxacol Apph Pharmacel, 29, S60-570

Ny WNTE {1931 Techrcal Repoct series o 2120 Carcinogenesis bcassay of  du2-

elhsdbexy Dadipate (CAS oo 103-23-1).

W Warren, LRoeval (1981 Phtholate esters as peroxisome protiderator carcinogens. Eovizon,

Flealth DPerspect. 45, 353-40

L¥ ECLTON - (19920 Monopraph Mo, 17 Hepabie peroxisomue prodiferation. Srussels, May 1992

12 170 19850 Tioston, 100 Central Tewealogy Labaraony, [Thi2 ethel-hexyijadipate (DEELA):
fertility studv e rals, Repott e OTUSP 2220 CT ef Y0220 /005 /001 CTL study Mo, BRI
Prabed Anmaast 17, 1485

i B essa) Haodge, 2000160 Central Tondeodoygy Labecatery DoiZ-vthylhesvl)adipate:
teralugenicity suedy m the rat Repeat Mo CTLAP 22009 CTL cof Y2239 700570054 CT1 study

TR S R B B AT Snnesl 10, Bse

. [nvmamn, BB LD o gl [i45) Tormiaelogeal mves ety o et hesel adorate o zals,
Foepsant pe o2 0 e 1A%
Loy 855 aoed Bedde, R vl e geles ot ot porosisete poohilecaloe and Oofl
creimeralior o perosososie preseralerosadneed sepatosarcmesenesis Breoy Moeteisal ey

Slide DA 1o

T4 ol A0V TR A Beimian health sk frorne e et boodE2-c v e Biphithua Lt
PDEHY amd celated elubalates: soentfo waoes, LA suimmary of the Pang] on Scientific Tasaes
paesvnlod ar the Bl Werkahop co DEHEP Bk Assessment, Apnd P20, Tesi Beiboessda,
Macvland, USAY Diesyy Metababl, Bev, 21010 111-1740

i Heparts af the Scicndific A7emmneittee for Food {Thicty sivth seree)




- —_——— - —_— - f—— . - - — - . .

OUINION ON 3-MONQCHLORO-PROPANE-1,2-DIOL (3-MCFPD)

CATRESSED ON 16 DECEMBER 1994

E_,_ E_a.Ekgmu nd

Chemical hydrolysates of vegetable proteins are commonky wsed as sCaLONUIEs o improve e flavour
of cortain foods. Hydralysis is usaally achieved by treatment of crude proleins with hydrochloric
acid. During this process, hydrachloric acid also interacts with glyeerol reloased from vegetable fat
vielding & number of chiorinated produocts, incloding 3-monochlora-propane-1,2-diol {3-MCPD).

3-MCPD is not the sole chloropropanal farmed during the technological process currently used 1o
produce hivdrolvsed vegetable protein. At its sand meeting (15 April 1988) the Committes examincd
13-dichlere-2-prepanol (DCPY Long-term tosicity /carctnegenicity studies in rats indicated a
carcinugenic potential for this substance.

At il P4th meeting {2829 June 1990 the Commiitee evaluated the contamination of Bydrolised plant
prolcins wath 3 WOPM

At that time, only limited information from o range of studies oo 3SMUPD was available for
sssensinent, including data on metabelism, acate tosacity, short-derm end long-term tosicity,
reproduciive towiciby and genotosacity, Althoughe cerinm mctabolites of 2-8OTD were winified, the:
mictabaleany of 3-MUPDD woas ot ved fulle understeod, Tie data Lackhed well deseribed tosicekinetiv
and mas: halapee studics, The avadalle infomatien, however, suggested that 2-MOTD was rapndly
abzocked acd Girenlated, coonsed beelogical barsters acd was distriated into many bssees ancd organs
Neonrenmaien on shorl-termn sty non rodenl speces was available. Chronic roxicny and
rarcirweternitt data o 5 AT were seoaroe Beproduction stadies focused mainly oo the speesdi
adverae eftects ol 33000 we e tectilily, The teratogenic potenaal of 3.MCPC had nof Boen
wvesligated, Foe resalts of special studies on penoloasty eeaoained  incenckasive, althuugh the

SUHNSEANGE W Penatasy B COrnm N e best avalems,

B F"\'-."‘."'-.lsll:'le' to esdatilisin an RN EL VA Lt Lo it cosvdumaner= ol 3=bECTID e b sgs aof 4
alerrmalosa, IFoever, Bre £ ot beee bowirk widon acceninn? Haeas 8 80T R ey nephrotang, Frl::-;z;..-c.:;..w: a0
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Lrue b the presend knosvicdge of toxicuiy of the compownd and the dormation trem the
tndustry oo present technalogy allow g contents bebow 10 mg ATCPD per ke Bvdrodysed
vepwtahle procen, e Coamrmdtee a5 o the apumien that prodoeets with o higher contens

thiaar thas shwone bl Bee voevandered o .u'-._'-,*iﬂ,.:bIe,"

Inthe meantime, a carcinogentaty study in rats has been completed In s stody, groups of 50 mate
and S fetrerabe Fisher O3S rats were exposed to drinking water contaoing 3-5CPE dissaoilved in tap
water tor HH weeks, Average daily intakes of 11, 8.2, and 253 mp AMOTD ke body weight {or the
males, and LA 7.0 and 353 for the females weee calonlated o the basis of Boedy werghts, Ngoid
consuniption and drinksng water analyscs.

Treatment with 3-510TP0 was accompaned by a dose-dependent increase in the incidence af bumoors in
the Kidnevs of animals of boll sexes and o the testes, mammary amd prepobial plarwds of males. These
resulis led to reconsideratry of the abosce pecoanmendation

B had becn nrf;m:'d Flal the kad T N TR TR AN SL“‘L‘-;_"I['I-L'JHT:,' bk sastaore] OT A !:'}:Li-'c'tl}.'. Furtharogere,
haormornal drzturbanees had been sugeested o esplaie the appearanee of tumaonrs e the deates and
mammeary glands. Hoewever, no convineing experimental evidence was provided to support this
assurephbion. Trowas alao repored that attempts had been made o estimate the virtaally sate dose of
IO by asing on-probdd eatraposlation eethods Blowerer, the naccirate dosayg might render ao
atternpt to gquantitatively estrapoelae the carcinogenicity data aneanoogless. The Committes s
concerned by the large uncerainty of the dosiag levels of the lest sobstance duringg this stadyv, As
sherwn by the figures queded o the fratrntes, svatliin-davse prewep vanations of up tooe Lactar of erglit
were ceprortedd for the 3231011 concentration.

2. Conclusion

Thue Comeottee rided that several of the above deseribaed gape of information had not been Dilled since
s Jicst evabuation of 3-MOPLE However, Dased on the results of the recent caccinmgenicity study and
other available Jdata, the Commitice is now of the opinion that there s suffwient evidence for
carcinegenicity of 3-MOPD in s, In addition, 25000 is mutagenic in the Ames test causing base
putr substitutivons o 5 tvph, TA 1555 postive an the mowse bemphoma TR ocus assay, and possibly
the Chanese barnster V79 HPRT test e iwedro, and cavses s:eber chrematid eschanges in VEY cells, In
vien of Bl cheariy dememestsated e sare cenoboaosy ansd the lomongenie effect nocaks, 3-RICTD
st bee rearded asoa genoton e corcmoer B also e malisnant [ransformalues o s

ilereblasts AWhile the role of nephrotoseiy and bermaonally medioled eilects of MO cannet be

Bl ob ddiaskoagie water areilvars cndnsete-! bt dhe copeenladjiors adnoni=teaed rugoed Belweern
dhared 22 o gaoninod sreupn, Jaod s ppocdose dase groapg, S and 395 pem (otermaedate dose
wresand i d 211 and 875 poen (Toeheshosoe prrowpd Thee cepert <lates et the ool of detection of The

analvtical smethod sppebiend v i the ocder af 10 psrm.

Al Repocts of the Sowentific Cooemitter far Food {Tuniv-sisti sorns



e JE— —_——— —_
- - - - o —

JAION O EHLORO-IPROPANE-1,2.- D 0L

——

10 L ERBER 194

ruled oul, conclusive evidence for the significapnce of such {secondary] hormenal mechanisms ias not
been provided. A safe threshoeld dose cannot be determined and 3-MCTD shiould be considered as an
undesicable contaminant in fond. Therefore residoes of 3-MOPD in fovd products should be

utidedectable by the most sens:tive analvtical metbeni?.

Given the level of usage of hydrolysed plant proteins and the difficulty of determining 3-MCTD at
the lower concontrations encountered in food products containing them, the Committer recommends
lhat the presence of this substance be routinely controtled by analysis of the bydrolysed plant
proteins themsolves and that all efforts should be undertakern to develap technalogical methods

lrading to praducts nat containing chlorinated propanals.

[n view of the importance af condrelling the presence of the substance in imported foods, the
Committee further recormmends thal cfferts be made to develop analytical methods allowing
detection of 3-MCPL in finished foodstudfs at the fevels Iikelv to be encountered from use of
contaminated hydreolvsed plant protein.

Chevneemnin s peshe s et b presans telinoed s meang s s Bnematenrapdny g electran captooe
etectne o e e o tomat e et e 00 R e ey pstaed Bedsedbeed pliors proleins
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QPINION ON POLYFTHYLENECGL ¥COL 6000 (1PRG 6000)

CAXTRESSED ON 16 DECEMEBER 1994

1. Terms of reference

The Committee haz been entrusted with the task of carcying out an evaluation of the use of
polyethivleneglycol GO0 IERG 60} in preparations {or swectener-based sodus.

_ELﬁétﬁgEuna:ﬁd discussion

These preparations, whwh are supphed i the form of tablets notably contatning arcund 3% of PRG
6000, are designed to prodoce when dessodved {0 water @ soda-tepe beverage. In principle, their use is
limited and they are not dor the consuaeptaon of voung children.

PLC G000 s an exeipient defined in the Buropean pharmacopocie, ender e name of macrogol A0, as
a mivtare of pelvmers with the general formula FIOCT Z-CHNOIT corresponding, appoosdnetels 1o
a moivcular sl of UEL The Eurepean pluarmacopaesa sbpolates e panly enteria with which
thii= nxture of polvewss ooed cample (1)

M-t of e studses which Bave Toeeny cerrasd ot o thes Sneld ane receonvely old, and tiwere s et
vatard infoetmadion avarbeide o ce DPEOD cale Floveecwer, 4 - 1;!‘[11"[:'!”'-.' .n'Lr:wn.‘h‘di.:t'n:i thd the
gastrointesiinagl resorpion ob podvetbieleoebveel- and then fosicily are wiversely prroportionate te

thyors misdecular weaeizht 20

U 00, 4 puivethvleneglveol stk a loweer moleculer voight than that of PLG GO, has been
adpniclesed for 12 menths fo 2 dep withowt sy oevarsenve of side eftect RO SO0 05 wsed in the
clancal field as anon abaocabie ssasker, A0S0 day stady oo tbe cal has revealed e innocuausness ol
FEC ol whoch, mioceaver, tsooed watloval any kooten fols effevi- as an cavipend L cerlo

1. . ) : | o S
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OPINION ON THE FOOD SAFETY IMPLICATIONS OF SURVEILLANCE SYSTEMS
EMPLOYING NEUTRON SCANNING (INTERROGATION) DEVICES

EXTRESSED O 3 RMARCEH 1995

1. Terms of refercnce

The 5CF has been requested to consider whether the use of noutron scanning devices, and puaised fast
neutron analysis, {FFNA) in particular, would canse foodstuifs cxposed to this tvpe of interrogative
irradiation o become a hazard o the health of the consumeer,

2.8 a&g round

Cargo surveving systemes proesent |y used for baggage, Jugeage and freight inspoctton atl airports, sehere
SCCUTIEY assurance is necossary, et empleyved dnising radiation, commeaals in the form of X-ravs
or af thermal oewteod aclivation (ThAY svsteme, operating at low radiation descs o low aean weatron
encrgics UK regulatons recognized the established safe e of such devices provideng they impart a
rmaxirmum tadiation does et peeater than 0.5 Gy bo the nspected makerial, The more recent mecd ot
I~y asive datection ]'rfﬁ-;_‘x"-;‘]l'.n':: Fot nxp]:t-:;ivm ar gthen cectrabamad 6 |.‘:r:.;|: viondainnrs, Peavs gmoods
trucks and railwar cars ppcesstaics the emplovment of more pewerful cadiation ieterrogation
svaleme, Becanse these larye objeck mady al=o contain boods in traosport, redssarance = now neede:d
that such oowe] scanong, procedures do not procduce w the esposed toodstetls any radiolytic products
atnd rsbueed radioactivany patendeally deletenous e the consomes as well as the foodstafis. The major
COMTCL T n'i.ltv Lev e leveds sl svdueed r'.il.'ijch'ln;'[:li.'L[}', b cavcinens b al k'!]::li'lgi_‘h, the likelihood of
crastizyg bosie eflects, wnd the pocable nuleitional and onganoiere chooges dnothe oxpeased foed. The
Committer swas provnied stk a reporh on neatron-andneed o bevation of food (B, A report en food
safety effects of wmspection e 54007 pdsesd Fasd recatrare wnaleas capiosive detection sestem (230 ars! o

paper on e srnduativn o Fowad apd ther acductiens of sackioactivite §3) 4= backprownd wiformateen

3. THuscussion

TaA wvabicie tar Lot Petfren e b mean cns o= 1T Belowe ® M0 anet gppart rocostnon dases well

Brolova a0 s Ui e pereee r ToR Tisar or oyl rran rrean? et conztzol feralaipme to e rabenoal
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lensby pwerkeon bams ol |llj;h-l"JIE'T;!:'~' ceecdriens, arowngd & MNeV s ithoan incwdent fast neotroen flas al

= 1. =5 s . ) . i . P o )

SO pewtrons cmtestt Inothe worst cases a5 ominube directed search ol a susTICLows cargro, thas wondd
. . - A . - b

rzgrart boany foogdstubl prresent a radiation dose of aboea? 0883 Oy e less than L0t Gl

The phvsical bases for e PENGA s the stimalation by fast bogdeenerpgy peuteans of the cmission of
pamna-ravs characteristic of Hhe alifferent chemical elements i the irradiated target These
samma-rays can be detected and thus identihy the clements peesent in the targer. Fartsoular attention
1= grven o the pamma-rav emsstons from O, O and 5atems, hecouse these clements, usually present n
onpante explosives at charactersfic concentrations, vwld destiocd desteibution patterns easily
deatinguisivable frome the patterns produaced by Joodatefls. The scanming process involves the vertica)
swecpang by a collimated newdcon beam, 20 cmoio transverse digmeter, of a horizontally moving
carttaner. The coutted gramma-rays are registened by ancarray of detectors linked vo an appropriate
computer system and provisle o bvo-dinensional bocateon of the elements emitting gamma-ravs, Exact
determination of the time of detection then gives informatoen on the third spatial dimension along
the direction ot the neutran beann within the intereegated target. The cesulbing three-dimensional
clernent distribotion pichuere then indicates the prescnoe and pestlion of the suspected explosives mass
within flue scanned contaimer. A normal last scan of a container results in the neutron beam impuyging
frv ATy spafiah position for aomaxinoum of 1 seeasd. For dreeted seaech studies af suspicions locations
rremn 1005 oo maximean of 3 mdnomeas e necded Sob mone thao 14 of o conbaiesr is expected Lo aodeepo

Jurected scarch.

The radintion elects of peatrons difler froan toose of donising radiation, which latter removes
ciectriones fromn brradiated atome: Neutrons undergo elastic coliisions with atormas peeles, theceby beingg
slowred ard imparting recaodl coergy te the colliding alemic nucled, wiceh is then dissipated by
nteraction with electrens e vield radicchemical reachions products. Most nectrons thermalizse {reach
theemal cquiliberum) i hvdrogen-rich media by repeated collistons with protons. In other media
neutrens are also capfured by the stomie nuelel acad theo aecderge muclear seactions. Slow thermal
neetrons are more etfective in undergoing reactions with alomic nacled than fast neutrons, particulirly
if eatron capiare s involved. Neatren capture increases the atomic weight by 1. Fast neutrons lend to
aller the atormue number of the colliding ruclews, thus creating a different chaanical element. XNeutrons
tharefore have o groater propeasity e induce radicactivity in the scanned material and do not ferm

any significant ot ol radislvie proodeciz. The probabilibics for the coceerenece of the varous
nuvlear reactions are fatualated estemas cle i the lebecatuee a5 poeclear cross sections for neatrons of

Jifferent energies.

e v e calondazed o Pae eloes i oeapevalons duace ol 20 mirenn reverved By asan v
Por b Loed Desdann ook o [ogivenenysn oweadnons at o R1en Anud oz et oo Bt pestror Haas ok LA
TR T T S I TORE LN M LA T T T R A earrent e il 2T AL = L0 e
PRGOS S Forp prnaa e bessy by s renii- o o Jorser o8 [41 540 o 11'5_1.', Blerrmeer T30S S 2 0003 T D = 000083 5y
Frfectave coumvalent doee ape messsuresd in S (Siceerls ) and repreent e bioloyics] cffectiversss-
b e o gt Phes e caloalaled trooe the tormula Cooad’, wiwere & dependds v the Bope of
raliabican, bedmyr 1 foe Neeay s, 0 ravs bard ganana ravs, 20 ey alpha-ravs acd 2-10) for neutron-

Y4
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The induced radioactivities for 2 large oumber of significant elements in food and the resullant
effective equivalent doses to consumers of such neutron-interrogated food can be caleulated, assuming a
maimum absorbed dose of 05 Gy from irradiateon with neotrons of encrgies 1, 2, 5, 8 and 14 MeV, and
alser assuming delay Hmes in measoring the radioactivity of 5 miwn, 1 b, § hes, 1 day, 3 week and )
month. The physical characteristics of the scanning neatren beam are not imporang for assessing the
health risk to the consumner but the feveis ot radioactivity induced in the neutron-irradiated, food and
the cilective cguivalent radiation dose received when such food is inpested.

I prder to caleulate these parametess several paradigmes were propozed. Apart from 17 specific foods,
a theoreticsl fuod (meef) containing the maximum ceedible concentrations of 81 key clements, and a
theoretical reference food (rl), compesed of 47 elemnents in concentrations based on their daily balanee
in the diet ronsumed by 4 "reference” man, were considered. Three conbigurations of conlainers were
also considered: a semi-infinue slat, 1 kg food contained tr a 20 kg lugeage, and a 2 m high paltet of
food. Using standard nuclear physics progranunes and information in nuclear data banks the resulting
neutron transport spectra and radicisotope inventories were caleulated for these 19 foads considered

exposed o neulion inerregation.

Although rross radicactivity is generally easier to meassure than the amounts of individual
radienuclides, this 15 @ Jess impartant parameler o deteomninimg e radiological signibcance of the

wnduced ackivihes than the radioactive hali-iile and the radiation dese Junik actividy intake of the

vartous radionuclides presentin b ood.

Erareritnenial meshod~ G aetect the additenad indaced radioactivibe weosld require the application
at i Tishier e vradntioe deees e s progoeedd o the PESNACsepeening proceduee 3oreover,
al Al propescd eesbmum PENA rradiation desc Level sl 0000 G i - virtually impessible o
cxdoemely diffiewld e meeesere eitbaer the induced addional ceadioosdeitbe o any radselviic prodocts
b current analviica! iechnigues or dong-lved radicals e LR Therebere any changes in lood oxposod

b nesbrieo auderpogaleon will e essentiadly undotectable and thos neglgible,

The anly way tooebbon actual values of the above mentioned pacemeters for the assessment of e
cadaadogival rish drorn e poere by T tngeshion of PESA -sccoemed foocd b e ase of the well
watabilisoed, vesttna! and roentime Ty c'lppl:n-ui calealahonal coelied s desciassed a0 the ackproand

info il snppled o the W1

Clonder T o iinons o s L stonr sl st e chese rizwedd abweseoans o crradatbesy dese o Y58 000,
P wrale nlaten - wfrees el Free s fpoacis s o8 U asoret Al v 0 Besed chewes o tall Baelos 140

001 Bz o oeweanngtbion Lrin® ber wonttos ol rsdiodn teve el amdes the Tt UK revulatorns ovean

R VR B I LT EI T Godav oo ot Thes 1 Lerpeeds o el baely Becamilent amd the
vodrespean bt Doeho e e e ey sndoae ety Tl ety e e st ai 18 foage! L.
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Ineimvatong the etfective egovelent shose e membeers o the pablie freas exposure shrough ineestion
mf reatren-scanned foed commpartsan Ahoold aleo beeomode seith the rernational b TUPRED of ¥ omts
per vear averaped over g Dilchine or owonie te more recen? aevommeradation (SNREPE: af o dowe
canstramnt, apiried booeosangie seurce. 0 O3 mSy per vear o with toe advice LATNELDE)D that
wradiated feodstafts watly an acovity content of dess then 04 By 0 gveng rise o mndividaal
evpozures vi Juss than 5 pSy (G007 mswvd per vear shoald oot be of coneern 1 regulatory aothontes,
Fuarthermore, it has e e cememdseredd that there ool be alwavs some delay betwesn arradiation and
consLmt e withe A realistic minizum of 5 minutes Also such scannesd foed represenls paly aosmall

brastuooy b Lhe ddaily Jdic

Assumung prompt conswanpkion of ¥k of 5 minute-cooled neuwtron-scanned meck fed consumers weuld be
subject b exposure dose of FR pSv S vear, after | dav-corling it wwonid be aboat 28 pSv Ayear and
after 1 menth-coebingabout 10 gpSesveasn The aoorealatosy-concern dose of 3 uSvSvear would be
reached by ingestion of 50 g of & nunte-cooied o 300 ¢ of 1 manth-coolod oot foocd

Assuming peestpt cosmm e ed 1k of 5 mvircete-cooled neateese scarmed of food comsuamers would be
subyect to an esposure dose of 325 pse Sovar dependiong on the MeA' of the scanning beam, Afrer 1 day-
coolurg the cxposure Jduse wonld bue abaet (07 5 Avear and afier U moeothecoolimg abouat 0.2 w5 Avear.

For the 17 spevitie foeds o wide tange of reslts areses Dot for e fomdns, aloer fikely delays twetore
consumpaloen, exposure doses followimg mgestiony of T kg neotron scanned food woald b belew 1
pEvAvear. Doses abave SpSadvear conld ealv oncer woekb ver fowe fonds witha bughosnitial Ma, CL T
tL 0 Noand Beonteal amd which bave been cogalarly oectron-soanmad sl toarkeloed cocsislenily to

r-_";*lt'.].'u' U LEICT W T

The natural radicactivity levels b deet are abont 001 Bg g b and thus lower than thoese in fowds
imraediately after neutren seanning. However the annual sndhivedual exposare doses arising from
corsmmprion of unitracdiated Food are of ther order of 300 g5, we shat she contribubion o less than
5SS vear frem the likely smedl pereentage i the telal diet of neatran-seanned tood iz neghpble. 1t
should be noted that the otal individual exposare doses due to nabiral background radeactivety are
of the erder of 2N U5y (30 eee) por vear,

d. Conclusions

Uy b basis b Blae s sptormatnes gl =7 F s copachonelsd, that sueverllanee Jdevices nsimg neatnoon
seanuang, o paacboular PURA sesbeams operatmg at age Lo T e, whoch durnng sotermogation Jo not
Ippact o R R I O AR H I WA wiovaler B T Dhw, raisr e x.!.‘ll'r}' ceaterod withe repand o the
v leille ioddiced b esal redieacoeiey, radiobuetie predvero therr boocne mbnitional amad
I r'.:.::1w|-e'pln‘ reperines of e rentoon mhernoyated owdst? s The ealiaahed masammnm effocioee
Cura Al P e o B e iy ol comrrzzaer s ld arpee e e beees PR v LY fredzy nateral
Pecberatarnd tanfrations Blowccver i ener eoalley e connaimned ceneetie ot e hd e desrain e 1o
comdir e theorebe ot sl alabe s Bneed radess ity e el b b s beead fresn ae g entaioer
ol B B it Lo peadton sty e PIRA s sten e AT [ETR TR TN EFORTAL IR ] A Y
prrewedure should alae e Goveloped, whech ensures thar the saame boodd ke e oab esponedd
1.
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OPINION ON [50-ASCORBIC ACIL?

EXCRESSED ON 3 MARCIH 19495

1. Terms of reference

Te provide clarification of the opinion cxpressed on iso-ascorbic acid (eryiherbic acid) on 12 QOctober
TOHH {Soiendif Comnutie for Faod, Twenty-sixth Series of Reports).

2. Backpround

The Scientific Commitiee for Food has evaluated the safety m use of iso-ascorbic acid an {we previous
occasions. I its opinion of September 1954, the Comnmittes concluded that the data then avadable
were tnadequate for full teadcological evaluation of the subslance and, further, that the possibilily of
rompetileve interterenee with the absorption and detribution of ascorbic acid might be of significance
for individuals with horderine iatakes of this vitamin. O that occasion, the Committer was af the
opintoa hat the use of iso-ascorbic acid i fornd and drnk was 1ot acceptable and diod nat cstabilish an
AL (Sewentifie Commitier {or Focd, Twenty-second Senes of Reports). Subsequently, inits opeoion of
19 Qutober 1990, on the bisis of the results of « long tenn study ioorats and the satisfactory agreemoent
of these Iindig with repocied hoaewn nuteitienal esperiene e, the Comanitice eatahlished an A of &
mg ke D (SGientife Committee tor Food, Twentv-aitly Serwes of Repores), The ratumele for that

vioreclanian ws mob presented ieexterse s pubihsjed resaor

m resgeaiss by ddne peguest Brom the Coarmassen to clanigy dts .;}!:.u'u:'..:.,jn o leo-aseorhic aeid, the
Commitles sels ot i the follow g et the reasoning sURPeTURg it cenclusions of 19 October 1992 and
alaor tabes the vpporiamty 10 review ity consleswns aa the hghe of the recently adepted Ewropean
Cerlioment wnd Comnecid Directve 953727k0 coneernangy food additives othes than calours aomd
i teiiers whiche eatablizlues for thoe Fii=1 o at Faaropican Lodern leeee] Fj'o\'iﬁjun {for the e of iso-

deerurlne acnd o foend

3. Discussion and conciusions

latt= fmenwe, Srzeesfes o ctad radls e bothe ot e carroer e dnatend Alrar en mechanerar yrmsent

prre sty and e Inbe=trad abeop s o e wecirbe e Bue Sien shiorao e b Lo e oaend
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e metabobsan of tse-ascertar aced has e bees studeed g detaal But aonears al beast ualitabively
te b snmlar o that of ascork s acnd .f";|!h.ll.:|:.;|| Formal [T'|I.I||::|gr.*r1t‘]'£lllﬂl:'! .rr_‘]::'r1'14.[l.]|_'l|g'l|1 stundaes have oo
Peer carowed out other studies sbwew Yhat at least male repraductive ferction eonat affected by arally

admunstered gnomascorbre wod Livsasoe b acad a8 nedher becatogene rwer penoios

Lieapate the comparatively poar absarption of ingested nooascorbic acod by rodenis, the doses
emploved o the availale Licspan studwes inonice (Inai er al, 1989 are likely te have resulted in
piasmia levels of wsevaseerlae acnd swrdur to those found o human volunteers given comparatively
enressive deses Tor a prolonged perod. oo 7 mandhs study inomice, a dose of 15 g/kg bow. gave plasa
levels of 23 myd] {Tsae & Salimi. Y9830 0 the life-span study in muce, oo plasma levels were
measured but the dose vsed was 337 p/ke b booa study in honan femabe vobanteers, a dose of 10
mgrd kg o, pave plasma evels of 35 mpesL Moemal dactacy jntakes, based oo poesent technelogical
usex, ate around 033 mg/hp bow b the Tife-spoo rat 2tady used (o sed the AL doses 0f 0.625-1.25 gk
Lo woere goven had no plasma levels were mesasured. Therefore, at least one rodent study probably
avineved adequate bleoed levels. Although the available life-span studies In mice and rars are
inadequate in several cespects inthe light of modicon coquircments they did not prodoce any evidence
tor carcumnageniony o sprecihie chrorme tewic effec -

Creerall, despate some defiowncies o tbe database, the Comepdtter considered the use of 1so ascorbic
il b Do aceeplsksles because 00 althoueh the ietabaoli-m of fsoascorlue acrd 15 ool dentical 1o
aroorlie gond, ot i similar, S albbwengh rodents are less eifscient ot absorbing ise-ascorbie acid, thene
L e absorption o rats and mice (the species used in the toxicity studies) and (i) no adverse effeets
Eave been roeparted from humsen esposiee te daies As tbe NEL o the tat study woas found W be lower
ten the mireemal effect do<e level o The mevse stedy e AL previous?y established oo the Basiz of

Th: ral stesly, weas confirmeed
Ao man g Shp bowe

Cureent wres lated inothe Devective (25727007 are likely to resudt in diztary intakes well below the
AR The Commuitee woald like to be inforred of new uses are being proposed wihich are likely to

lrad 1o indakes persistently excceding the AL

True data reviewed during e coarse of e evaluaten aoe sammarized nothe snoe o this teat.

Rurpmarls vl the Scientilie Committer O Food {Thirty-aadh sereng
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ANNEX
I-ISOASCORBIC{ERYTHORBIC) ACID AND ITS SCDIUM, POTASSIUM AND

CALCIUM SALTS

-Bac'kgrﬁund.

fAA has the structural lormuoda;

CH,OH

s manutacbiaed Tron Oa-Zebeto degprluconate b a mullslep process, The commercait product s

vrvstalfine TAN wr Mo [AN arad = cheapeer Hhan awcotiic acid (A4

|5 dpsesioags 1,1:|,_‘]1:1u|m.;:|«".‘.||'..' PR

&1 anhiosndant to slabulise coloar amd flavour in feesh, frozen and canned Treils, 1o siabili=e

e taceamanes, te prevent oft-Hlavours inootees flavoured carbonated drinks, B, emvizteesd -fisdn

gacceleretnr of mefrose i boroaneads for baetber sbaed D Tife {ooliar, Tlavourn ), reduction o reardaat

b1
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TAA acd N 1AM were evalugtedd b FECTA i 5905, 1475 acd 19300 I the vatbier evaluaton an ADE ot
Smpka booeowas established D that commdtee an the baeas ot a forg-teren stud e an pads (WHECY [97)
Fut this was chaoged tooan AT "ot specefed” O00HDY 19971 o e Do o nese lomg-term Towcits
and carcimogernety stsdaes g rats o mmjee s well g studwes an the medabobe and nutrdwanal
seractions of 1AA with A mchadieg buman st

Aclditional idormation has become available vince that time which preTnitls a t-r.--appra:rcal oof thuesee

SUESEAN S,

The 5CF evaluated LA e 80 and 1992 aecl estublished an AT af 6 mg kg bow, (5CF 1590 and 1962).

Bislogical data

Bicchemical aspects
Absorption, metaboliam, distributaen, cweretion:

Many studdies bave been carried ool in ganeapigs which lack L-gulone-Licteno-oxidase and canaot
senthosise A snmilar to man socd the orimates, Bats, hamsters and cabboes sonthesise AA amd do nat
appoar o have an achive tracspor] mechaesnt for Ach bk alisors it acal LA e passie diffuaion,
Abmarption of [AA {rom the gostoointestinal fract o man aod guineapigs proceeds readeby thougpb bess
chiciendlv by the same jactive transport mechanizm as for AA 1Gould BS 398 FASER Eepart 1999,
Hughes, B & Jones, LR 197 Comparison of plasma levels of [AA following prolonged
adminestralzon vralby oo moce lsao, O de Salim, 500 19531 wdh dhe study i human volanteers
veasberhch, FLE e al, Todh denmon-trates similar plasma levels deapite an arder of magnitude lower
uitake un the Junman volundeers, Possivly the active carrer-medided mechamsm in man causes
groater yut absorstion and/Zor tubalae reabizorption. The transport mechamsm is located is the brush
border membrane vesiclos {Toggenburger, O et 2], 1979 Traansport of L-AA and -1AA s Nat-
dependent, electro-noutedd and satarablbe It is eompettive and therefore petentially able w reduce
A aptake froon the infesbroe, aliboogh 1AA 5 8 pooser subsicate (Sashprandi, Looet al, 19079 Intact
aut sepments show a 165 decrease in AA influs if TAA bs prosent ay 10 times the AA concentration
ihlollors, A et al, 1977), However simultancous oral admimstration of -CM-1AA and 6-H-AA 1o
wneapiyzs resulled inosamilar specibic activities in the parkal ood for 25 hours {Homig, 120 1977}
The muetabudizme of JTAMA B been littde dovestipated. 3 probabsly dollows the same pathways as A
ote sed 1A eaireted debwdeo-lAA (Fukoshima, S0oot ab M9 buk one [AA-Z-sulphate (Baker, AL o
A T3 the unne The final metalolites of £AA are poobably GO, onalic aad and C4- and

Cederivatives

Lot Labelod 1AA adminmtened crally or op beoguineapes wos almeost completely cleared frean the
[T R S| IRET I S PR Y | FE it el e ko ower TR .1}\}\{'.|rm! ere e veiene, 20% was eabaled,) 3
oo sl Hhe s Ates ceal b iminmescra Brea somie 2 wvas e fralend) SR, .H;*'lu"url.‘a.'] in b e ered
oo b preces Trace amonnts e than 1700 were foaunsd sz the crgans, chaetly Toeer, Tang and
mrdrees STeres, DV 1978 Clineapip s woven B m Sl Bor 2 nwenthe enercted b that tine 19% of te

vreeded e i teein s (Pelloiier, €3 1904

[hoes moveen o BO0-L0A eeweretend Tt 20 B (Revers [ R et gl T3 Sats ecreded oo thaar arin
Lot Lazeves e 40 VLl llend Loy CL;-J:‘uJI.lt’l_"-;i (IR LY (ES.‘JRL’J’, BN al 197750 However rats gaveln 3ta LA
e thesr dheel el caereted e asormuch as theese goven A eolbe o T0 L ef the eaereted material was
anchanged T {Fubastorne, S ot al 1S,

e Heports of the Sciendific Comapattee for Food [ Chorg-zaob seres)
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In human subjects an oral dose of 300 mg 1AA did not affect the urinary AA level (Kadin, H. 1539).
Loading tests on 6 volundeers with 165 or 300 mp LAA showed similar Blood lovels aver 3 howrs to Lhose
oblained with AA. Balance studies showed that 50-70% of the IAA test load compared to 15% of AA
were excreted within 24 hours Excretion of JAA was mome rapid and more complete suggesting littie
repal tubular resorption and no displacement of AA (Wang, MM, 1962), Four males, partially
depleted of AA were then given S0 mg 1AaA daily for 2 weeks, fullowed by 100 mg daily for 2 weeks.
While all AA concentraticns continued to fall throughout the 4 weeks, the urinary excretion of [AA
increased considerably, A loading dose of 300 mg did not raise the white cell A& level, 50-609% ol the
load appraring in the ueme, The fate of the retained portion 5 not known nor the function of the
dehiydio-1AA, White cell uptake appeared to be sterenspecific {Rivers, M., 1953),

Tissues abstract IAA easily {rom the blood and reach 60-79% of the AA level but retain TAA less
strengly (Hughes, RAE. et al, 1963 Hughes, RE. et al, 1970). Oral graded doses of either AA or [AA,
grven to guineapigs over 16 davs, produced detectable tissue levels of ITAA only with doses of 20 or 100
mgfday. Less IAA was retaned in the tissues compared to equivalent AA Joading {Suzuki, F., ot al
1985). IAA administered orally simubtancousty with AA impaired A& uptake by guineapig tiscues at
doses of 200 mg Sk und above, thus reducing AA storage and binavailability up to 50% i sotne organs
(Hornig Th et al, 19730,

Transfer of IAA across membranes into the agqueots humour of the guineapiz eve wses the same
saturable transport mechanism as AA, although the affinite of EAA i3 sinaller (Linner, F. oot al, 19649).
The trangporl mwechamsm for crossitg thee blocd fbrain barrier s similarly stercospeciie, A having:
A deaer atfinity dor the carrier than AS Spectar, WLoes al, 19740 o witre 1AA also inhibits the
avcumulalmon of CHhlabelled AA i the isolated rabbit choroid plesus (Shibata, MCA el all, 1wid).
Simler competinee mbidution of AA drnspor: by [AA Dut with lowers carrier affinity was noled for
pruncapiy and rabhit ohery bodies {Becker, BoMEY), cat renmal pooment collz (Rhatami, 2 et al,
19063, human placental microvillows membrace vesicles (hoka, 1 ot al 1957) and rabbid ciliacy
epithelicm (Chu, 1O 188380 Wihen Haeawe concentrations were examined aiter § davs loading with
Lasor Ad foliwed by g davs deplobion die, Hae fisal tissae levels af TAA wore much Below those o
A diespiee huphes doses of 1A Thos the tumover rote of Lad was 4-3 Himes tugher, the bali-life

correipondingly 43 toones shorter {Pelbetior, O 16505,

A s rapidly cloneated i the unne aed thus lees tosns for man than As (Gould BS 19450 Rena!
tbvaler pesb-orptoor: of TAA froem the glarerssilae Bltrate ool:ably ases the saone stereospecilie, eneryy
TGUIRTR ERAta el svsie s 3. for AU Bt o Jese el DAA il o vt A0 untabae o badney
cert b el TACY cas thene e uzirebe wrtho ! redee Ah reabsaorpders { Toggenburger, G et ol
S loweeves dags mvenna ample s doee o 34 o JAA showed nearlv identical plasma bali-livees
recwating that elpzunation and reaborpion had e saome e cather dhan Beang Tedler oz Ah
FFodmnaepy Bt al e Dol el e et s B s abat wvarmen pave e s sbeae s -t

laar comentiatoog o e o eesiaert b PR e g ek,

o
]
-
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Vitamin £ activity

i LA Dss brom 12250 b 10300k st the st Palze acbivets od S D onwe shady, hossewven, oo
siwchy g bty was seen (et [5 et a2 Tafees onnieapeggs o aosoerbubegernne dhiet corvieed For T3 daes
vt supplementary Tomg [AA Cdav hoagh soeprbt pamn was slghely reduced Supplanentary 122 mg
A day praduced bl grosetly (Faluaneh, oot al Fas?) Contouoeus Lin&;s.:.;r 1 drink'.ng_.; wWaler or laf:.‘;&‘
daty sloses wleguately relicved or protectsd against searvv, Single e eral doses showed little
antbincorbutic cHect because of the bess ellwien: absorpbion of [AA o tbe guat and poer TEsee slorago:
Wlaghes, RE e al 1940 Ad-depioted suineapips recerved 2 mg AA or W omy LAA dadly for 2 months
with full restorabon of geowth, Tissue levels of [TAA were only about 172 of these of A& This
reduction i phvaalegical activity in oire mav be apparent rather than real because of the less
efficirnt wetake ased Faster urinary loss (Pelletes, O et al 196%). Chinoeaprps on scovbetogenic diet kept
well on Ul% TAA In Jdrnkueg water, TAA-pretreated anpnals were deplefed fwice as fast as
Ad-pretreated animals (Hoghes, BLE 196%; FHlupghes, B L 19711 The relative potenoes of 1AS and
AN were wompared i female puineapigs after a 6-day depletion diet. 100 mg 1AAday, 10 mg
Al day, IO0 g PAA - 05 mp AASdav or BRI mg [AA 2 5 mg AA day were then sriven for @ woeks.
Growtl, SAT levels, cotlagen formateon after wounncdang andd toolh structane were oormal. The effect of
AA woas alditive b subamunimal AA Jevels and there was sio competibive inhibitien (Coldman, H.M,
et al 1981y B cree COMmduerd Biead perosidabion, as shown v pentane amd othawe exhalation, was
inknbited coqueily for 3 hears o deficient guineagsips by e administered 75 mg 1aA or AA as
antionidants (Kunert, KT et al 185830 L and AA were cqualle potent colactars i vifre in promoting,
PfL‘-‘]j]'lL" tu'dr{‘.-x_'.'la:iﬂn v cef? Free R LS (hourada, T, oot al BUsT Kautpank, AAL 1"‘)!’39]. [ amed A
had the same effects one hepatic micresomal VGP-glucuosnyitressterase (Meamanno, OAL el al 19853,
Favachivwe evual potenasy in siimualating collagen svatheses i incubaked otact cells eequiced 5.0
times higher concentrations af LAA at low conrentealions but equal concentrations of TAA and A5 at
A0 UAT (Murad, et al 19317,

Interaction of [AA and AA

The possibility of an anti-vitamin O effert duc 18 compeition in the transport mechanism was
eaaminod 0 gamearips, mwoe and bueran volunfeers Tssoe concenbratlans 0 guineapigs reoeivingg a
sermpaatilied drwet plos either 017 Ao 01900400 0 2% [ dor 1weck showad depasition of EAA in
crgans with replacernent of 173 of the A T ollowed B o treatimemt peoed with A alane theoe was
rapid loss of [aA (Petletion, U0 150893 The effect of 1AM oo the furoever rate of O labelled Ao
SV e prredreatimend beouinesenes on cilber scoebune doct o wtlo addmonal 010 A or 200 LAA
shovwed that the disappearance of labelted A% from brain, liver, beart. kidney, adrenals and spleen
v accelerated mere Ty DA o A for e cdavs wond the revesse for a further 4 davs [AA therefore
e reaes A tapmeater aed diee ned sonee A T eetior O 1909 Caireeags were given daily deees
wf R Ty kg DAS 9 D0 e Aoc dav dor 3ass aned B Joaded weetiy eral single dosen on
Le bl A T destrtnon aties o honzs <ineoed a desseasan] CHoeetention the Tngher the
Faocs e c gy amd agders i hornne, T 190750 Secrbie ahoarpiion sates of BAA sd A b gunneapag
ezt oane spmnlar withiet cempaeitbive miubinen the sedncnen o Beaae A could b dee fo Faster
satalofaae i sl climteation Usieig sotele oral doses of FOH Labelicd AA 0 gumeapipgs on
el et el deer L2 d.;:,'u 0] Yineas boar 1oy s oentheer o TH ,-".,_-\._“L?; | SR TS 1Ly ]_-"-l.r"k.-"]\lt"l To we. alwd =0 (N
Ewh s Sy A ke b i“"‘"!""'“‘i Bovdam et depresio g geen 1A - AS e 1A A adeae

Fesparatory C100 tone frony 230 (AR o 8% (TAA £ A Lo S0 (IAAL urinary and faccad
coacTelin were sgmtler g the 5 oproupe Flenee Doy accelerated A metaboliszm with a redoeoed
Dt Leae Trom 97 0 560 h, The Bosiy poed of A3 was reduced tos 307 Do IAA + A (Homg, T 1W6;

P Beporty of the Soentidie Coannatter dor Food {TRimy-sxth soroes
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IAA also slimulated bepatic decarbosyvlase (Horaig, 13 19773 Measuring tissue levels of AA and [AA
by HILC in puineapigs given cither o 5 mg AASday, WK mg LA /day or 100 mg TAA + 5 g Al Sday
showed lower tissue contends in animals given the misture, Hepatic AA of TA4 animals was the same
as tn the deticient animals and the disappearance rate of Af from tissues of IAA animals was Lthe
same as in deficient arumals. Henes ne dncrease i calaboelism was noted but interference with uptake
ar alternatively there was an accelerated degradation of newly absarbed AA only {(Arakawa, N
1956},

Guineapigs were given a dict with 5 or 1 my AA//day plus 0, 1, 5 20 or 100 mg 144 fday. 100 mg [AA
reduced tissue levels of the 5 g AA/dav animals bul not of the 1 mg AA/day animals (Suzuki, E.
¥958). & groups of guineapips were given supplements of 1 mg AA + 1 mg IAA, 1mg AA +20 mg TAA, 5
mg Ad + L or 5 or 20 or 100 mg [AA for 16 davs. Bods weights were similar in all groups. Liver A4 of
the 5+ 100 group was 50, of that of the 5 proup. The activities of hepatic aniline hvdroxylase, acid
phosphatese, 3AD, cvtochrome T30 were unafiected. At 1 myg AA the Bepatic acid phosphatase and
aniline bvdraxylase activity were lower and restared 1o the 1+20 group {Suzaki, B 1988). Graups of 4
male puineapigs wore piven 3 mg AASday, 10 myg 1AA fday o M0 mg 1JAA 5 5 mp AN/ day for Lap o 3G
days, the voutral group was hept on deficient dwd for 16 dave, Hepatic aniline hydroxylase,
crtechrome P-150 acid phosphatase, SAF activitas wero better inthe suppleoented groups but Uwere
was nedifferonee beween the 3 groups Subseanent e 5 degleted grocps were given 5 mg A4 Aday, HED
my LA dav ar Tnme AA% 5 5o A Sday for 20 dava, AL conermie activities recovered simitlarly
fhurnky, T19R

Crrontpee of 4 Jemmale Swepes Webaber e wore bed 500 TAA 0 e dict far 2 imoenths followed Ty TFE, LA
tor Bonantie Alaul 3000 ab eralezenoes bepatic A and 300 of brare AA wore replaced B TAA,
therelew redocszgg the Troavailsolity of Aa Plasmia level: renvuned unaftected, The bBody weghbe
o ot IAA aninuis wae redoced. Thas overnall competitive replasement of AA arcurned to oa

vontaicdheralile deyrer Um0 e 2l 1253

Male vvemnolpae monkews were Repr Ten S oweeks onca deplebon diet and the replested for 3 weeks
withoeither 1my, b boweSdae Al or 10y AA 200 my PAAG by bowSday There was e differesoe .
thwr Tlaod asoosinte levels of the treated groups showomg an absenoe of antagonistic action of [AA
(Tumball, TIY eral L2729 1T el wormen were saointained e 27 davs o o Aav-ines focmuola det aoud
L s o baalle an recane Ad supplements wrt s swiethool 00 myp; fday 1A S subgects
P irenes ~rrinsatne et Dt ool wedqs e d e s mmnar ko ._‘,||_|_r|11:|'_ tiq~|'-||_"':|.,'.r|_ Aoadclopegy o S my R
BT A e R e A iy s T e e i bt g pesder e Do d AU Bvaela ) we e tat e

I
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Iffecls on mnegtal absorplion

e 1ok oo b Tach o oA prrendured Hhie same increase i omowse Lver metailothuwwmes (S

Aadualt enale vedunteers mven rer 31 davs a daet containing 200 5 processed meat funcuted, nitete cured,
pnke o« B peSe AN caned sausage; shoswed na osigneficant effears on the bisavailabilite and
abzorphion of Fe, Zo, Cu, one serame £ oand seram Cu levels, plasma ferritin, fransfernn or
coeriloplasmmn levels (Cireper, [E TR Trone deficient cats fed for 2 weeks ondists containingg uncuced
meal or meat sured wath 530 up e TAA, D56 S niteile or TAA + netree, sheaved noelfect one reon
absorption r worporatien snto tissie (Lee, Koot al 1983 Lee, Eooer al 1965: Mahoney, & W et al
1955). A suntlar test using constant Zaoand T levels dothe dicts showed oo effects on Znoamd Cu
utilisation, although high levels of AA in the deet of guineaprgs, chicken and rats apparently

depress Cu utihsation (Greger, BL. 1983}

Other biological cffects

2grouns of puieapugs were Jed an A -dree dict with eitheer skimmed milk or glaten as prodein souroe
for 1 days O groon recerved op B0 me kg o Wa-1AA for 11 days, the otier 5 mg Ad kg Bon
crallyv. Mo adverse effecls or differences m body weight were seen. The adrenals had the highest [AA
tizsuie level Organ distribution of 148 was wsaffected by the tvpe of protem fed (Williams, LS.
IRt

Avgroup ol 20 o7 miere Z-davs old sucklng: spramae-Phewley ral pops were given by gavage foc 10 or 25
davs ether saline, A ab varion percentages of total mnilk solids consumed or IAA at 2% of 1otal oeilh
=olids consumed. Lung collagen concendrations, lusyg weipht and Lver weighr were unaflected. Rates of
lung protein and elastin svothesss were dower by 25:.30% in the Aa and 1AA treated pups.
Feossure-valume corves were not affected. Lung tiasue of Adeireatod pueps was less mature
(Cratckefuelel, TV, TOHS]

4 groups, cach of & male geineagigs, were fod for 173 days dicts containing 0 2% AA 875 AA Free acid,
57% mibned K, WNa and Ca salts of A op 5745 mived B, MNa and Co salts of [AA 5.7% free A4 acid bt
not e salts docreased booe lensity aod urinary bydeoxyprotene. 5.7% tree TAA did not cause bone
denmneralization. No adverse eeots and identical body seeigzht pains te controls were naoted (Bray, [
1454

Toxicological stuedies

Acute toxicity

et e [y, [ hot Bone S ST TINT
L= r.al

oo i gl W At oy
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Shiori-term studies
Pud w1

> groups, cach of & weanling mic?, recerved in their diet either {, 2% 3% or 10% plucoascorbic acid,
1M AA or 5% IAA. Glucoascorbic acid caused severe scurvy with weight [oss, diarrhoea and
rutaneous harmerrhages av 5% and 10%, mkd scurey at 2% but normal growth and bealth were scen
with 10% AA or 5% SAA (WHO 1974)

5 groups, each of 10 male and 10 female BEC3EL mice aged 8 woeks, were given 0.625%, 1.25%, 2.5%,
3% and 10% MNa-IAA in their drinking water for 10 weeks, 20 males and 20 (emales ware the contrels
on distilled water. Malez on 5% [AA gained less weight than cantraols, females on 5% 1AA exceeded
control weights, Histology showed marked atrophy of liver cells and Ivinphoid follicles of spleen
fmales at 5 and 107%, females at 1) and bydropic degeneration of renal tubuiar epithelium at the
samne [evels flnai, K, 1989).

bk

?eeoups, cack ol 1 amale weanliog Cksheone-Mendet rats, weoe iod bor 50 weeks 0 o 1% T-1AN o their
diet. There were no sigoificant differences from controls regerding groveth, weight gain and morlality,
Cirane pathology and bistopathology ot lung. heart, liver, sploen, pancreas, stumach, small intestine,
Lalnev, adreaal, testis and occasionaily esamination of colon, brmph node, bone, boie marmow,
thvcogd, arathiyvrend showeed no .-Z.J'rx'-.'|r-:i«_‘ Iesopnes atdcadligtabife to [ (Fitebaeg b, OO0, 144600 R Froaapin,

¥
-

each ol T maaie cond 10 feenale At s were guven (a5, L2 2R D5 o0 Db XNoa LA A o e
drinkarne wates loe 153 wecks Al eats ape 1095 pelasesd to drok aned ddied o 225 wecks 3 males and L
firrttale e 3% died dee D davss All o prroups sorvived, 22535 depressed hode wesght e 12%0m males

ained B i Jepaet it PMoar odlaer DAL ET W n"p{rrh'd (B, 4 oweg al T

Logiar-terin sfrafins
LSO

a INITEA cack ed 3 e BeU 30 e, weere v 1,1 27300 a0 570 Nl o laeer ;1TLJ1|‘.I!|'I||": whiter, &
A IRITEEES etk ot SO0 el B30T novee weerer tend O 3 5% e S0 AT et fevr M ek Il
sl rrFee o e T o izny b ek e omery Svenagne e wenehtovee e snlar Lecentrale
Pt by bty el wrere Binther o noors Treatesd areema b asrresvend Boctner Tinaonr g sdenmee e
Ay sibe et przoe Lo deoneer Jdod oo dider slendseantl doosn coretrols Thes mmdoeinal il Leve Do e
P e 3 g by b aed o beza b e e d e ke bowe D osddocedd pelainee Biraap el o e eedd [Foe e
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Tt

coarenpr each ob T8 paks e b stated )owere fed daets contameng or 0 TAA tor D vears, WNo adverse
vHect an preselbs mortality ard histopathology {organs aod lesoos ot hsded b owere observand
iehuman, AL) T4#51) 3 proups, cach of 10 male woeanhiog Osbome-Mendel rats, were piven normal dict
vontaioiis 5% bard wath 0, 005% or 0 25% dietary IAA-palmitate for 2 years, Growth ad maonality
were sumlar to controls, Cecasional hacmatology doring the first vear showed no toxic effects.
Hiztopathology forgans and lesons ool specifies]} showed no gross or micresceme ditferences from
controls ter any distuict lewops attibualable to treatment (Fuzhugh, .0 1940 3 proups, each of b2
rale and 52 temale T34/ Du Crorats, were given for 96 weeks in theic doaking water 0, 1L25% or 25'%
M-l A 25% depressed body weight gatns in both sexes but moere in females during the 2nd vear.
Mean litespan was simdar i all groups. No specific tumours and no shortening of Hme-to-tumours
attribatable to treatment were noted Chronic toxe effocts weree not properly tnvestigated but a fow
lesions vecurred in high dose razs {Abe, | ot al 1955).

Do

‘B h{r:!u!';li‘h pecesineeed A betak of 1 e 1AM cdaily opallv tor 240 davs. Anotiner EToun of hl*.'!r!',h":: receibaed 5 5
AN dor B davs bollewed by 55 podaily for 190 davs Bo toscity svas observed., Body wesgrhits, prowtls,
hawimalolegy were normsal Mo ogross or Justopathelogwal changes due to treatment were nobed

o

fOralonat., TR LY 19575

Hreproductinen sdndies

A forsal mligeneration repradicton stindy has nat Been careisd oot with 1A

Toratogenicilty studics
n T

Fregmant CU-T rowee were plven 1A ar 00 1030476, 2219 or 3030 myg Sk baw. by gavage from day 610 16
of pregnancy. S0 adverse effects were noted on maternad oc foelal survival and ne soft lssae or
skeletal teratogenic effects wore moted [FLORL 15740

Presmant Wistar tats woere gavon LA an #0415, 1930 a0 900 me A ke Dowes inn Bwer dhied from dav o o 16
sl pregian sy, Ne adver-e crdecls cnmasernal oz Joctal curvival and 5o soll tssue o shebetal

Lozt s cdfecks soere tasted (ELHRLL 34504

Presoan Washir sl wero prven et s AL G e 5 or Fe s dnoam dJdane Tota Tt
Prrmiiane L Nl verse et boweie soted en Teedae weght gan, toetal deatie Iitter camnbaers, Lecta!
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Chicken:

LAA had embryotowic eftects clasely relaled to the dose injected into the air sac or volk of fertilised
eggs Limbryonic mortality was increased and mare abnanmal chicks hatched but histopathology was
inconchesive. The L5 at 36 Tours vig air cell was B4 mg/kg (Naber, E.C, 1975; Hwang, LI at al
1974, Mowell, GW. ot al 1974).

Autagenicily stawdics

1. Bacterigl fests:

A salmonella reverse mutation test with TA 104 + /- 55 using [AA free acid was weakly posilive and
dose dependent vp 4o 20 g Splate. Na-TAA and AA were negative up o 5 e/ plate (Ishidate, M.,
1954},

A salmonella reverse mutatieo est (strains not menlioned) was negative up to 0.5% (w /) LAA [Litton
Baonetics 1976)

Aosalmonella reverse mutabion st 14 1550, 1535, 15306, 1337, 1338 +/5% was negative (MNeweli,
GO 197

A malmonella reverse meatatioe beat o A UE was negative for Noa-1AA (Fawacke, T, ot ol 1951,

A zalimonells reverscomuotation test in T 88 and Ta W0 +/ 59 was negatees for Na-1AA (Peters, | H.
wboal, 194530

TV vasl fenks

EAA veas mutationally inactive aoainst Sacck, corev al concentzalaons of 2% arnd G (Litton Tiometis
PR

Corpentralaons of 3% MNa-TAA Gid et e redase miode cecombuatiien treapuvoy in Saoch cegey 113
(el G008 ol al 1970

< . v dp e
T Y FU P ERF R T e T

POTIAA wan nel mutage s Desbmedaatedd ascan aenmyy il Tephizm T TR o Sl cen 10
TR LLECT TR L o SRPEY SY [ KV Dot
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STl et

Soteshan Al e mzreay s reperted positive for SNa-1A0 bt assiiinoest detet oo sepaeried 1o
aesens valudiey (Ravweachn, T oer ol Lt

Aclesl g rrice asang e e LAVA up o sagle dese ob Pali s s b bose o el deses or TRtz b e
ot Neprative (lhavashn, AL el al Liss

e [hemoan) Tpknal e

Bea TAA Wz testes] i orats gt Jdose Jevels ol AL 00X B0 amd B4 pAre bow miven either ooce of oo 5
sveressive days, The posibive contred was 0.2 g TEM by bowe goven o, beecdugy Boeinge cacmed ozt
wver # oweeks MNo otreatment-related changes nocarly and late foelal deaths, corpuore lutea and
preumplantation losses werne noled. Occasional sagnabwant Jdifferences were neither time- nor
dosc-dependent (Newedl, W o ol 15985

coTlewiraine trawslocition fesr.

Adindl inale moce were troated for 75 owecks with dietary Tovels e 170 ar 370 Na-[AA, pasitive control
Learsz b oweeks” treatment woth FEA i thwe dondkaoy seates 500 Tpomades foooe cach gooup wene mabed
withy 5 Fermales cach and the nonBeecders, presamphve stenles armd pacialle steciles deotifed.
Kebrewdimyg Iett 3 condrobs, 20 TERD and 3 1AM breated males, Ovtogenenc ovaluatnem of mciotic
CNposnozomies showwed hertable recprocal ranslocation: ooy in the FEM-treated malos, There was no

erfoect v male teetilitv Alrgensas, T A ed gl 197 Newell, GOW et ol 10EE:

Strelivs on prbagrercid y o distel fon

Thw medulatiog efect of buan arine concenirates on b motageoni or promtagen activitaes of
Zoacetvlaminafluerene, 2-anthramine and 2.360-tnndreleluene aon salm. typhis. T S5 god TA 10D
were nab changed consistently, whctker 30, 00 o 90 myg AA or GO0 mg TAA day were inguestied
additionally (Peters, LFL aral 1955)

Sdardfes ok Haaiimier provodaon

l'_-.ln._; variogs racdels el apnfrabee Lo boveeg E Lo [ oo W= puo wrrenenes s el af St o WA coanld
et eated . A enhanced carcmoyenie esponse conhd be cbhserved onlv when NasaAdh and e 1A

worg givert at 3 i the deets Prometien otfecss were hmiled to forestomach, colea and wrinary

Tladeder, Tl swmwet= Hhat e S zes zather o the AAc or TAA are tespan-bde T Fekaslome,
oot gl Tasne, Foaksrdbima, 50 o0 al T Foabkogsloran, Sl al 1S, Faru=Dma, s, el sl [esl,
ledlata A1 e al Teestia Tl tooenin, LIENULI LIS N1 Iviadides r]'-l‘.]u*]nu:n ~Jreeed |'|'..'i'l.'r_',"|.:-l,| vty
Al el B RO A e N v Tas e wenth S A THEuR T, st ol T sl b ol

oS B el Sy o meaan LI ot g sy g bhees B2]ecloteer up;tht'lu:rll Lobulvts, ML et gl P
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Comiments

Anirscorbufic activity

Although the apparent antiscorbutic activity of single doses of IAA is about 5% of that of AA, large
doses over prolonged periods will relieve the ssmipoms of scurvy, [AA competitively inhibits the
stereosprecific carriers of the transport mechanisin of A4 in the gut mucosa and membranes of different
lzsues but is a poorer substrale with about 1/5th affinity for the carrier. Hence higher JTAA
concentrations are meeded to achieve antiscorbulic effects. AA i the tissue compartment with low
affinity and high turnover {adrenals, lung, kidneys, testis, eve} is easily replaced by 1AA but not in
the tissuc compariment with high affinity and low turnover (brain). [AA reduces the AA body pool,
increases AA catabolism and reduces AA half-life by more rapid elimination of AA. JAA in adequate
amaounts has AA potency as shown in enzyme studies but no conclusions are possible regarding any
effect on the binavailability of AA, the evidence beiny contradictory.

Absurption

The intestinal atzorplion of 1AA proceeds by an active carrier-mediated mechanizn in gouineagpy;< and
man bt by pasaive ditfucon an rats, anice, hamsters and rabbits. Compazison of the plasma levels of
[AA following prolonged oral administration o mice jo o stody [(Ueao, 5, ¢4 al 1983) with another
stiedy in human velunteers [Sauberlch, HUED et al 1983 demonstrates similar plasma fevels despate
anvarder of magnilede lower intabc i the human volaoteess, Thes ditfecenioy could T oo Lo the active
carrier-meiatead mechani=m inman leaduy; o grecter gut absarpton snd for iebaalar realisormtion. No
study s avaglable whuh enalles w diccct comparizon of the rates of absarphon by the tew
mechamismes in rodents ad maes The preseal wses of LAA svere Lo b conssderablby extended adosguate
stucdier e coinpraralive absorpoon rates o rats and man as weil as the establishment of oral dose

crels foachicve appropriabe plasinag levels inocals and sooe would be essential,

Thepe v onr evieheney Bor LA terteromesy wikhy Fu, Ao U absorpteon drem cured mcal.

Metuboafism

Al p speecge lesbuled Stosdees Bave becn caroeed col o e mmetabaelotn of TAA D wnmary
delevalre T s abetes el g o et ey nndicatogy L TS coon e wabebrane Foro et et
vinedase o nestosr rat o sbuaadv, Geng btk PO laleibed BvA and AAD the eeetabeiinte
s te Dosulnhalbe b oo vaniscorihe-esulphate was Jetesed o the anme Lie o, ool
Cre Bt eopreeher eathe R thon vl TAA gsaabaes bl HOE O e al bvessn Althoage e gl
vheme A e et b e e s Bee reenatoalson oF DA annd A o naet asd a2 s kb ede 1hae

there areo ot et ane mat Pl et cramtiia e it Dot peetany e sehien e e 0!
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Lverediog

L s Lurgpel evcreted i the urine, renal fubaiar reabsorption beayg, less etheient but usimg the satme
trapsyart mwchanism as A4 1AA could therefore commete wilh and redice AA reabsorption.
Papeniments on buman velanteers show oo depwedan of Ad Jue 1o LA A mtake Bub the animal evalbenue

1% rantradiriory

Tnxh:['Iy.fi':.urcin{:llr.:r‘ni{‘i!y

The mare recent short-1erm study in mice did rot sheow an specific toxde efiects up to 253% 1AA in
thear drinking water, higher doses causing reduced weight gaim as well as liver, kidney and spleen
toxicity. The available recent carcinegenictty study dn mace {Inat, Fooet al 1989) resulted in a minimal
cifect lovel of LAA for male mice of A3 g/kg baw. and fermale mice of 4 g£/kg bow,, when administered in
their drinkang water (reduced relative bran weipbts occarred ab these doses). Hepatocetlular
adenomas and carcinamas were ioceedsed inomede mace at 49 ke o Sday ot the incidenee in
controls was unusuadly b and the effect was no fenger appaerent after adjustment for sarveval.
Chrenic toxic effects were not reported ino detail, althowsth it was slated thar oo signifwant
kistopathelogice! ddfereures waere neled between treated and contral groups.

An o early 3n-weeks teeding study iFitzhugh, OO0 wt al 1936) in rats used only miale andmals and a
singrle dose level The reported Bodings in gross pathology and bstegathology showed no evidence of
any specific texic effects attributable 1o JAA S This study was however inadequate by modern
tvquirm‘nontﬁ. Acrather more recent shert-torm .latud}' {Abe, Tt a® [+84) painded teoa MET of abourt
1.25% m the drinking water, hipher deses cousimg less of weights As no othor pacameters were

cepocted, thes study is abso regarded as madeguate.

The recent lif-span cotcinegenicity study in orats (Abe, 1 et al 1483}, using admiustration in the
drinking water, dul not showy any carcinogenic effects, the NEL being 1.25%, higher doses causing
reduced bodvivergiht wain, Chremo oo effects were net properly investigated - noancidences were
repartod althouph @ few leseons cocurebing io high dose rals were described. The inawdequacies of this
recent study repardung chronic tosic effects is partially affaet by the life-span study in mice mentioned
above. The latter =tudy stated theie was ne evidence Tor the occurcence of specibic toxic lesions
attributable to dhctary admamstretioa of IaA, although again no incidendes of Jesions were grven.

Froprradductize Toxfcity

M Pt :‘Ju:'.'tL:.:k':1t':.:f:|tln-rx'pnuiut‘lam1 élnd_'..' Fas pue Deep: carenal oot werily LA, Hosweoser, L
Jdeszanant ledhal stocie oo cazs and dhe Terstable fraoslocaloae dudy over several peacrabons o
Y TTRTCRRE PRRNET NS PIESVEIRREE BT IO “rpnntlzeanl relorboepeigs iL1_1.' 1 o [emsl wrel®s zzvaler I!'L‘|."rl.1~|=lt'fl'~'t‘ SRR TN & R B £
et e e e T s D S ot Jeze s o Serna e Fepreadic v B Laven v P deriwd deevn Sl
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Ceomolaxrorly
P was aendeipoately cnad ecete ey bested Tor seimatie amd gernn ced? neetaeenoaty maeveral o et
and s sive sestoms amd weae shos g ave e genetavic potendal [AA hasalao no fimeones prosetan

Activity s seversl muede ]l sesloms beatingg for promoter acbivity,
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OPINION ON ACETYLATED OXIDISED STARCH

EXFRESSED ON 2 JUNFE 1993

1. Terms of reference

To advize on the acceptability with respect to mafebe in use of acetylaled oxidised starch.

2. Background

A subrnission was received an 14061991 requesting nermassiot 1o vse acelyvlated oxidised starch (A0S}
az a food additive. No toxicity data were submitted at that lme in support of this request. A W/ of
the SCF considered he application at their meeting of 7-5.11.1991. It noted that acetyvlated starcd
and oxidized starch {starches in group B soe second Series of Repornts, 1976) were already considered
acceptable in therr own right. However, 1o have more complote veassuranee of the safety of a
modified starch subjected to o combined treatment ef acetvlation and oxidation, it required a 4-dav
freding study arwd a more procise specification sedling out the deyree of modification as well as
propesing maximum lunibs for cesidues of reactants and by producs such as sodium chloride, sodium
chlorate, sodivoe sulohate and sulphar Gioside,

At the S1=t rocctions of the SCT of 91121950 the oo lee considered ACK temporaoly acceptable

petading receipt of the nesalis o a 8o Teeding nndv andd anadeguade speciiication wilbing 7 years,

AAull repors o a -y f(:g_'(‘:'ing Sludj.' 11 rats beas recs Bt subsmttedd D.'Jrl_x' i1 Fusd ln;1;.;L_'H1q‘r wilt a
specificalion fur those prodacts which had tecerved the highest reatment and which were the

subject of the 9k-dav stud vy,

3. Specificalion
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. Subacute {f.-I-u.*:c“r-ringe find i"n.g]' study

4amreupe cadt el 3 mabe Wostar rats, -5 wevks old and heused 3 per cage, wernes fed rea Zwecks i therr
dich et 400 LG 30 er s edrided ADYS Y addntional groap was bed 300 non-esaraded ALK
Ol Twd s weeggrht g fod ke foend clbaency and the werghi of Glled and empiy cacca were
determired. Wedpht gain, tood ineake onad food eificioney were compasabie amany all grocps T
abredote and relative blled and empty cacval wegebt was emeased infhe groups fed 300 and S,
A% and an the group Fed 30070 noreseruded AO Aaumala grven 50% A showed diicrhesse ared
condiderable cascal endargement O the bazis of these fimdinggs the dose range for the 90-day stuchy
wan st ot 0%, 5% 1. aned 20%. a0 the <t

Tﬁ. Suhchmnic study

S reugs, cach of Y male and 180 feenale Wistar rats, aped 325 weeks were fed dor 13 wecks o their
diet G5, 2%, M o 3070 eaeruded A5 Brody weighit gein and teod conaemption were measured
weekly, uripalyais was coarced oot noweek 12 ophthaimoscopy swas pertoroied on all groups at the
start and in contmals and the top dose gooup inoweck 12 Fall haemabidesy and clinical chemistn
arcludimg AL ASAT, ALAT, GOT estimations woere poedormed voce sinweek 14 Relative organ weght
wore dotermmned anall dose proups o leates, pituitare, thyeoesd, adrenals, Ridnews, thyeoaues, brain,
spleea, heart, liver and erpidv and fad! cavcem. Hidtopathelogye of 33 organs was pecdormned on all
amiesntls of P contral asad ros dose prougs loall other et sroups onic kidney, iver, long ared urinary

Pladder wore examined

o abnormad elinical sions or bebavioura] aboonnalitivs were observod. No o mwrtaleties eocoarred.
Fody weaght gaim. famd intake ardd feod eificiency were commazable ameony st and control groaps.
There were o dtealment related changes i the kacmatologwal, bloed clotting and clinical chemistry
pacamcters and all valoes wone camparable betwoeen contral and 1ea groups. Urinalysis showed oo
treatment related changes, ALl organ weigiis were comparable between lest and control groups, but
thwe abselute and relative weights of fllod amd canpby caccum svere inareased s the 30% test groap.
e male rarin the 35 proup hod a dilited caecum

Sotree ctalens and feanales ioalb groups esceps the franales cven 595 A0S shownd a shight increase in
the soecn e e of Bvperplasoe of the transimooal reoal peleie epatbehoe parbeeulacy o Loy dueee
1l ] ferree e g_'q_'[;:i'l.:lx'd in L'm|1r1,:-]-'-. THovwrrver sveszwe ool Hie i e v =tadestloafly :‘-Iﬂl'l.i|:-'\'-.'|'|'l1 E|
vt eof 10 muales ere the S0 tesb geeanps shewved becal B perplose of 1he Tladder epadbelinnm This was
e sanere 1 ey ether test aroup ner i the controdgroan Mewereleastiee i the peleas reaal epantleiagm
Lt e e el cordzoal amnd cortoeemaedulheey soneralze ot on et e s all R azd
saeerall e bepr deeae e prowepr There iweeres o Bews e canes o RE el o shs Jives ol s e
PRI | TR TR (R slesLe il Desem v Hhe T aps YL e ATeL s e sl reetea e ot and

vointred wietipn b Besesenpatie relabiorebipoveas tet e s hile Blos sy ocormirmeny er e stzen

arnd el thee mots e
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6. Commenis

The tnereased weight of filted and empty caccum in rats of the top dese was not asseciated with any
histopathelopical changes i the caeeal wall or elsewhere in the Gl-tract. It 5 a well-known response
to high dietary levels of poorly digested carbohydrates o vats, the probable mechanism being the
increased camotic load from fhe SCEA produced by microbial degradation and twe associated water

rebenbicn.

The changes in the urothelial epithelium of the renal pelvis are similar to those found in feeding
Lests with othoer chemically meodified starches in ratz and in mice and are associated witi
meinetalisation. The hyperplasia of the urinany bladder epithelivm, seen only i males of the dop
dose group is prubably treatmoent-related and a consequence of bladder irritabvon by caleuli. There
were no other significant pattological Tindings in any of the {est groups.

7. Conclusions

The: MNOET i this study was 107% af Ak in the dict. [In the absence of anv specific adverse iindings
dssociatod witl the feeding of ACE the Cammittec 1= of the apnion hat ACS can be meluded among
tw: ofher mendified starches o groep 3 wihoch = considered accepialble {1510 Seces of cepocts of Lhe
Selentific Comronbive for bowad, 19520 and o whicl the cotablishioumt of imdividual A was judimed
Lo be wwecessary orevided the bechuologial vnage remames al presenl-day hevels, an aspaecl oo T
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QOPINTION ON CADMIUM

EXMRESSED ON 2 JLUNE 19593

1. Terms of reference

The Committee is asked to evaluate (he risk 0 human health arising from dietary exposure o
cadmium with particular reference to exposure from animal meat and organs,

2. Background
Concemn pver reports of bigh levels of cadmiwin in the organs and meat of horses imported into the
Furapean Union proapted the Commizsion Lo ask the Committee o carey out a general review of risk
b0 public bealth arising from dietary exposare o Hus element.

The: Committee endorsed the JECTA ITWT of 7 up ke, bav ie its apinmn expressed on the 711 Decemiber
V9E9 (5] Report, 26th Serios),

3. Conclusions

Dietary expusure

The evnivmattess toted tlhat s :‘.]‘:jlitfa' QTP TR -:,hu-l_f'lr_'-,' VR pRELLEG b cadmivum i EL: was j_*,:'n".lﬂ‘_.'
liamdted Dy the availabelity of reliable data oncthe consomprion of relevand foodsturfs By individoals.
Thiz i particularly impactant i e case of Cadminm sence, with e cavception of cigacctie snwide wnd
work place atr, the contnbaien of ros-dietary medasn comamemated wearces to the exprosere of the

goneral population = oogligilde o comparsaon to the die

T averape <dictary exposune of Yaropean pepbdations e cadmouns, as edcated [y omonatenny
prremprares or roen stades e smaler popalations grouge, ranges Teant T B DO e Sgrerson weck 103 o
G0t ab e PTWIT toc a0 6d] by preszon) Bstanedes vare appreciably cowoon the same counemy Tle

viverra e se e Haeretores escdd e e eevsesese g o To Tt ol Toclded anvrosrna laesss

I re-baloese Lo the =t i J-:':.‘:.i:dln:»: UL INLLI True Arecotal prnsgce agnd CFAT, s e e
cealed e e coadimaarn conbentb o mscie ves and bdpee were Logele snodeseradent ol e sposc e
1

wertks e natalle TN A IRTERN P Do o loeke Cadp e e b e o e bl Inekoer T
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Averaye [ Myt Average | Hagh

Muscle! e -1 1A L7=i uns 0z
Hugge srascie nz.} | L7n 1= n=
Liverl 0z 1 S 210 0l IS
Horse liver® 021 1+ s i0 30
Kidnwy 0225 12 105 03 3
Floese kidnew? [ 052 ; et 3l 150

= wvalues for censumption and cadmiwm content exclading horse meat and organe
= P - - . . . .
= nwroseparabe ML for horse Kidoey in the coantries with this limil

Fassumed fo be 2.3 Bows average cavsamgption

ol

derived Fom data on horse aflal and assomes consumpteen of fiver and kidoey in the ratio 2 Lo 1
Chuthee basis of a T'TWT of 7 pegShgs bow. and mcan bady weipht of 60 ke

- for average and hiph consumers of meat i general Anc non-horss U ans, the cadmivm intake
earg e from 240 13% of e PTWTE for products baving averagre cadminga contents and froam # to 3570,
for tewse Baving high cadaeein condents.

- for avoTane and Bieh commummers of boese Liver and hoese kndnay, the cadnnnm inlake TAIICE froam
31 to 2080 of the UWE for products having average cadmonm contents and o 67 o &65"% for

s Baving high cadomiom conlends,

[ 1= sdpessed? ol e abaove ostirnates aoe Dusesf on the n'[,\n::t'd Sutred -:.fld_‘t.'.r:-.' L."L'IFI:?'\-UTIIPHUT'I Ak
and e redse 3 the propuaten of Borse meat and aial consared woeuld leadd te preater cadiminm

AR

e Commmnsttenr conchedes 1hot geer o sagmmnend et 2 the sepnialiong o paesitfe Seocanlinnmm froe

Pretaarsy grvaze v barrne taoaat o o wlerses b b LSS JE Lharneroore mowownners A _f,r--.:h-: ez ? e g e
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2 Ui 1985 CADMILUM

L the particular case of horse meat and organs, i appears that at the cumment levels of consumption by
individuals, products soldd in confonmaty with typical maximum residoe limifs ot force in the Member
States would not pose a risk. However, the great majoridy of hoese liver and kidneys have cadmium
conerds which greatly exceed these limuts and iheir consumyption is likely 4o lead to unacceptable

leels of cadmiwin expasuro.

Carcinogenicity

Luring the course of this evaluation, the Commiittee noted that, singe its previous opinion of December
1959, the rosults of a pumber of carcinogemicity studies had become available and that 1ARC had
recently classified cadmivg and it: compounds as human caronogens i Group 1 {IARC 1993). The
Committee therefore reviewed the aspect of carcinogenicity in order to complete its re-evaluation of
the toxicolagy of cadmiem from all dictary sources as a mattor of urgency.

Cadminm js a cumulative clement with a biological hali-life of 10 20 years in humanz. Kidney
dizfenction has so far been considered to e e oritical effect of long term cxposure o cadmivm and
quaniitative nsh assesaments have beon performed accordingby.

I{El_'::*nt]:f, [ARD classified cademivuim and cadmium coanpaenarieds o L".mup 1 {Ehiman carcinogrens), based an
cvidence from human studics, mamly these oo bung cancer aswociated withe cod i mmbakation i the
wark place, and trom animal studes fmam vy Do inhalation studees inorats pradocing: malysnant
tunniars aand v ocel study anaseie rats producing leokemsas, interstead ool toguers of etk and
prefiterative lesions of tae prostate]. The TARC slasabealion i< gqualitative only, Supportive
evedence was also provided bathe penabnc effects uduoed i several vubarvolic cells, i vitee and o

rocan o lnding houerman ool

Cortcermng the iterpretaleon 0 amal ond homan dats and e particular the guestion whetler
gadminm should I vopsadered ondy or poinarey carcsegen By onbabitenn o omaenlaer of impartant

vt sleiald e tak en e oot
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Thw Comraitter concluded that, at pre-cnn b cannat exclude a carcinogenie rik from daietary exposare
tes coacdiaum, kied ds therefore unabde tooestablishe s sate level fer cedmiun in feed  Epidemiological
data caalected onenvironmentally eopesed pepulations ducigg the last two decades have provided a
sound basls te conddude that alterateen: el udoey functon shoadd be reparded as the critecal effect of
cadrmam For this eraaent, Al o vees of Uee narrows «a n_r*,:.' TAr e Hhee coaditia bq}d}-‘ burden
of the geperal populatua o the Europe Prgon and the critical level Tor renal distunction, there is a

reck 10 keep dietany exposare o cadmiam as lew as possiole.

The prrecarnt FTWE of 7 e s bog bowe s still corsedered o e valid tar renad dysbanetico bt shoald be re-
evalitated as coon as fariber infermation concerning caranegenicity or mutiygenicity beoomes

available.

Neference

International Agency (or Bescarcho on Cancer (TARC Y Monograph on the evaluation of carcinogenic
rraks to humans, Vol 55 Beryllivis, cadimimn, mereury and exposures in the glass manufactoring

vrndesten 1 gror 199935,
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REPORT ON CCRTAIN ESTERS USED IN PLASTICS FOR FOOD CONTACT AVPLICATIONS

OFINION EXFRESSED ON 2 JUNE 1995

1. Introduction

In the past, the 5CI bas cvaluated 2 number of esters including csters of adipic, azelaic, citreic,
phosphoric, phesphoreus, phthalic, sebacic, sulphosuccinie, thiodiprepionic and trimellitic acids,
Several of these have already been classitied in lists 1, 4A or 6A and they do not appear in this
report. For esters oot classified in the above lists, the SCF has made recommendations aboayt the
studics which need to be carried oul i oeder that a full cvaluation can be made. All these
recommendations, previously published in separate documents are bmug;ht tugeﬂ*:er in this report. The
correspending Communily Directeve reference number precedes the entry for each substance. The
dehinitions of the lists are given in the Appendix

ML Foroa nusnber of the substances, the addational recuesied data havas been made available bot fave not

b evaloated al the i of edipseen of the prrosamit repnars.

1) Hydralysis studies

These have heen regquested for those monaesters which mav hvdrolvse to substances which are
already in lists G, 1, 2 anck 3 iser Proctival Guide % 1, Z Aprid 193]

it} 28-day oral studies

These have beeny requested o some instances lecause some subshonod, data weoe uloeady available buat
were not adequate o eatelblsh o T Where 28-day stidies have baen reguested, the wp expects that
proup siees, histopathoiopy, hacmatology, chinecal chenusioy and urinalvsizs wddl conform to the
present dav stapefards of 90-day studpes. However, nate that 28:.day o7 30-day studies need only be
provided if magration excecd= 005 mig by of food (sec Practiced Guide M L2 April 19933

I Peroxisome profiferation studies

These bave Loen eeaaested, o proncgele vor all alkvl esbecs becaase thens coevndenoe eoadn ane e
buath branched and unbranched esters of diderogg chaw Jemsthe ey cause perosasomal prolifecataen
These data have not bees requested lonz cecloaliphate e aremat estezs boecanse theee 15 oo evedenee

(ERREATTULIIES el e Canewae Fu*r-:ln:-unrn.sl prresiIete T

Elovarevwer, 11 teevear choam esbors st of Teroersarnee preeciineiien et pegprand preesnded [+

P rchian re-ulimg Srorn vlmer bt ebhee Taogs - 0 s bt o o Anere e e el Bt e !

which vivehe 3 restrsctnsy of < U0 nne ke Bow | chers o Thee abvance @ perasisome prolieratien

stindn e S0 vl et 0 resd st el 0 ey (SR CICTR TN SR EINT I D8 sy B RSV TR HA Lival
Jdi-Foethvlbvesel plohabene 112817 welocd Bas o restrecten a2 4007 gt ke bows baessd on peeros o
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prenorners ol el litay e 1 Do ondact gadd lertdls
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Foveters i goenerals oy o eronoeosmn preliferation ol aed baeosoooned o stroctire-activity
aresrzents Based or deguale soenbine evidence, can ke provaded whach <how thar peroseaoime
prroetotezatin soondd sl e et e cur, Tl :hF‘IEI:'n.n_h e B e e gmon bt lasd o bt

BRI AN TR S L S I'l'|-.'I!I.I.'lII.'-!'IIi"“- IR ETR R AT E‘I!’{'h||||._'r.lhl.=-[;.

Wohere perosasome prebidesaton studies are condeoied, they skasuld bBeocaraeed acat s the rat o

vieninnyy shoudd Bee o e of D Gbees o derabion At least the tellowinge beo markers sheald be
merinned padretos] Codoonclaten ond Laane acid 12-hvdrosylase The fellewiny methods 1o asaess

Fricse debe i les afe Teco e M e

Malmtevl-Cod oxidation a specirophotometric assay Pased on the nethods ol estier Eazarow or

travrsfinnn.

Fovrarow B and Delhive O Trocesding s of Se Ivational Academy of Sowenoes P8 VAR, 20073 20440,

Lacarony [P hlelhods o novielogy 2 (11, 315319
Brondzmare M, loestzewad SN0 and leigphton ¥ Bischemical and Biephysical Research

Camminicanioes S5 (U0 TR T80

laurn avid 12-hvdremaotase. o oradiemaeirs assay veang radiolabelled <ohztrate and P07 to sepasate

st il Bt o e 1vetabsetibes Fresin v e lalsgl isgeed spliskrare

Carker 5L and Chton 1O e B ettty Biopbyvsios and Regulation of ©vbecbrozne P40 Eds
Lrtslat=eon oA, Lok [0, Mode Acaned Babeer |oppe 37053077, BElaevier o Hedland, Aunsterdam
NN

Sharma R Lake B Fester [and Giibs=en Ol Bochweme e Fhaenaceleg e 35 [1vasi 1193-1201

However, note that these data necd only be provaded Bf mogration esceods 005 myadhg of food (=00

Fractval Guide s30T, 2 Agperl 1445)

iv)  Neurotoxicity studies

These have heeo regquestend for phasphoes ackd and phesphoerons acid esters bocanse thete s evidence
Eiral e rlLL[[".lll._'.r L :-:J::;-;-.:\uu'v:-» m bl ety b 1resars e E‘ln‘:]"rrl:u'n Ale-ures of antchehinesterase
activite plas either o stindard Lew? incchaekens for delaovod neceepath e seasorement ol mhibation
" I'!l.".:]'l\'lE'l.'I[]'l'!..' Tpoel wmbefase iTTHT el e ATt Tovvve v wer. oo ool Al Pl neeeed :rn]'_-'

Dot rpenceled B mingration ov ceds s R ol deaed

vy Reproduction and teratogenicity studies

Tever Fuve T :-.H]:J:':H:r-.i P pirens teeses oo s s 2t o menvsiaez 0 ke Lane e e e RIS Ty

1 .

plves e erlects o pepreadsi s aend ot e terabeeieiae Ploseever st ol el P esoeptnny

snzvsbanees hoovie a 3STTHD e ol ssecd onle B prrsvsheg b mza ration ewcesd~ =y Fhiymof Fornd (e

Eroactal Coes g 1 2 Al vy

- tuepronts o the Scicndibie Comadsee for Boged 1T Inrtvesids cirmes
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vi] Mutagenicity studies

These have been requested according to the Practical Guide N1 {2 Apdl 1993}, which requires 3
particular types of test, irrespective of the levei of migration.

M.EB. DERA and DEHT have not been included in this re-evaluation because the SCF will publish separate
cpir-_i:ms. wrt thesr. F{oweeyer, e AEOup resstrict oo of 0.03 mg,-"]cg bow. For certain of the esters Bsted
boefow [which are saspect for perosisome proliferation] is based on the most reecnt evaluation of the
peroxisome proliferation activity of DEHI, for which a TOH of 0,05 myg kg baw. has been agreed.

Classificalion of individual esters

M.E With the exception of substances having a t- 18], for all remaining esters mentioned below it is
necessary o provide migration data acearding to the Practical CGuide W1, 2 April 1995 In the case of
substzrees Faving a #-TOH, the studws speaified are required in order to establish a fell TOL

1. The following substances are classitied in Lisl 68 with a group restriction of 0.05 mg/ kg bow and
Teguire:
al  tosicolesival data depending on level of migration (see SCF paidelines)
arud
i if the migration exceads 003 g Ske alse the additional study specificd below:

- FICTON TSN ;ﬁrc"]i!aratiu:'| study

vl any ather data specified beside the substance.

Mowneners

12198 Adipic Acud, 1 ne-Decy] Bster
12226 Adipis Acid, Diisodecy] Bater

Poeeted: Specificabinns an identity

12235 ASudipie Acid Domeehvl Tster
1232301 Anlipie Acad, Byl Bater
2910 Moeiane send, Bhanetbiv] Bsler
1150 ebacss Acid, 13-n-eey | Tater
21370 el Aand [rzedlee] Bsber

Fooeports af the Dciemtaln Cwemettes for Fomd cTheriy il series)
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Addatires

32001
Ad0sa
32210
2320

JIRD

S0

3T

317a0
32E0G
32340
32880
30320

ESTEH
ELERN]

36560
4250

560
4720
14500
S50

7RI
FofH)
FhR0
7aFG0
TN

RN

Fhlend

SH2h)
B0

Adipre Acid, th=(o-Methvlheptyl: Ester
Adipic Acid, n-Decyl n-Octyl Ester
Adipie Acid, Dibuty] Ester

Adipic Aeid, Di-n-Decvl Ester

Adipic Aacid, Diisobuty] Bster
Available: Inadequate 2 vear ocal rat study
Adipic Acid, Thisodeevl Ester

Merded. Specificabions an wentity
Adipic Acid, Disooctyl Ester

Needed: Specifications on identity
Adipic Acid, Dimethy] Bster

Adipic Acid, Din-Nony] Fster

Adipic Acid, Then-Octadecyl Bster
Adipic Acid, Bi-n-Octyl Ester

Arvluic Achd, Bs2-Fiwlhexy]d Baters
Available: Tnadecguate S0 dav study
Arelaic Acid, Bis{d-Methylhentyl) Bater
Azelaie Aend, Dhtseocty] Ester

Meeded: Specifications on idendity
Azelaic Acid, Di-n-Okiyl Ester

Citric Acid, Dioctadecyl ster

MNevded: Specfications o wentity
Citric SAvid, Toibubyl Ester

Citric Aced, Tri-n-Octadecy] Ester
Citric Acid, Tris{Z-LEthylhexyl) Ester
Chthalic Acid, [Halky] (CF-CEEY Lsiers
Meeded: Speafications on identity
MFhthalic Acid, Dhesebutyl Exter
[hthalic Acid, Di-n-Decvl Ester
Phthalic Acid, Ci-n-Monvl Dster
Phthalic Acikl Uh-p-Ulctadory] Ester

Phtdsaine Acid, Moved Tslers woth Botn L Clevadibe ared Bobanod

Aovanlable A0 day and @ovenr orad rat sbedies and

Al iadequale,

Phthaley Acnd, Mived Taters withy Ethel Glveoline and Dituool

Avmlable: 2 month amd 2 owcar rat and 1 ovear dey uades which are all inadegoate.

w-Phtbalic Aol n-Pentvl Benswl Fater
sebacwe Aad, Bis{e-Methviheptyl] Ester

Sebacic Avid, Dimetbiy] Tister

vaetic iy studdees whick are

CREETAIN FATFARS LAFLY N PLASTICS FOR OO0 CONTALT APFIICATIONS

Reporis af the Scienttlic Commitice far Food (Thactv seadh sedes)
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ES320 Sebacic Acid, MHa-cly] Rslor

Available: data inadequate (extract from Lefavy book).
D1560 Sulphosuecinic Acid, Bis{l,3-Dimethylbatyl) Ester, Sedium Salt
G157 Sulphasuccinic Acid, Bis(2-Ethylhexyly Ester
41630 Sulphosuccinic Ackd, Dikexyt Fster, Sodium Salt
91650 Sutphosuccinic Acid, Diisobulyl Ester, Sodium Saly
91665 Sulphosuccinic Acid, Lhisodecy| Lster, Sedium Salt
91672 Sulphasuccinic Acid, Diisotrideeyl Ester, Sodism Salt
Q1630 Sulphosuccinizc Acid, Dioctyl Lster, Sodiam Salt
91720 Sulphosuccinic Acid, Dipentyl Ester, Sodium Salt
G176f Sulphosuccinie Acid, Ditridecy] Ester, Sodium Salt
Q15 Sulphosuceinic Acid, lsodecyl Esler, Disodium Salt
G300 Thiediprepionic Acid, Bis(Z-Ethwlhexy!l) Fster
LAHI) Thiodipropionic Acid, Dibehenyt Ester
43120 Thiodipropionic Acid, Didodecy] Ester
43200 Thindipropionic Acid, Dihexadecyl fster
axza0 Thiadipropionic Acid, Dioctadecyl Estir
B350 Thindipropionic Acid, Thiretradecy] bster
SRR Trizi2-Fthwlhexyv]D) Acetvicitrale

2. The folboving substances aee classified in List 66 with a groap restriction of 0.05 mg by Towe and
TeLiTL
2l oxicological data depending on level of migranon (gee 5CF guidelines)

ard

Bl af the migration exceeds (005 mg/ky the addilenad stadies specified belosw:

- pemoxsonw proliferation study

perot ooty shudics

AT Phesplorie Avad, 1-n-Blesadecy! Faers
TR Mwepluern Aced, Thee-Monel Pater
TARL I"]]nt:-.p]'.ﬂrn‘ Acnd Tromatvete ] Faer
T Phosphwrous Aced Trimodecd Bies

e . - - - ] b [ ]
G0 T lotbevw g wabelanm e i Lo gt paepeesanazzas pooeienaforsbate Claseglied pn 3l Bt

PRI Teeadrne L o 20 15 1, 'P;'_ [ S TR TR ] YR F P Ty e R nentne o iy G nd [ENFISNILS
a: Eovte et 2l it et oot Jeed ot g vty v 0 E codelines

||:'|I-.!
[+ ar e e ratpen e caemnd <4105 e bz 1he Lol stead e s ned esene

YRR SRR LN P T R LY P

Reparts of 1he Sepent e Commsttes tag Dood - Tty ceewsin o e
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N (P A

72700 Phusphone Acd, Cresv] Dhpbeayl Faber

2RO I'bosphone Acd, Dhphenyvl-p-Tolvl Ester

PR Phosphare Acel, Tophwenyl Ester

w02 Phospherous Acid. 2-tert-Butyvl-slpha-[(3-teet-Banel 4
Hudroxvpheav) p-Comenyl B3N ony byl Ester

0 Phesphoroos Acud, Diphenyl Fster

F41460 Phasphorous Acid, Tris-2 (Ceclobesylpheny |l Ester

4320 Chosphorows Acid, Tris{(3-Ethy]-3 Oueetanylp-MMethyl] Fzoter

1. The following substances are classificd in List 65 with a group restriction of 0.05 mg kg bow. and

TEGUie

atl toxicological data depending oo levet of nugration {sec SCT puidelines)
arul

By the additienal study specdied below, i ange-

d2 160 Adlipne Acid, Dialkw] Laters (£7-C49)
Available:  Q0-day oral rad study.
Poeeidod: Spwecitivations in the Hrsb oanstanee amd o andgeation cxcecds 005
e kg perosisome proliteration study of the specified substance .
I0e0 Adipic Acid, Diisonony] Ester
Avatlable: B d:]':,.‘ aral rat acpl :1-:,:-:.:' i e Al 1w EERTH & Tt LY stydics.
Weeded. Specibications amd tesi for chromosome aberrations in mammasiian

cells fu witro i the first instarece and, o migration exceeds 0.0
my S kg peraxisomee proliferaton study of {he specified substance too,

o8 Acvelaic Acid, Di-n-FHeasy] Ester
Available:  90-das and 2 vear oral tat and 1 vear oral dog studies.
Meeded: If migrativn exceeds 0.03 mg/ kg peroxiswne proliferation study toa.
73p40 Thosphoric Acid, Tributoxyvethy] Lster
Availabile:  Ames teel, T dav and L weck ezl rat stadacs.
Meedead: Fuli report of 18 week wral ral stody by Mansanto (1987).
FAAED Phaosphoae Acid, Tolafv] Ester
Avarlable:  Ames tests and several salcbironn oral rat shedies.
Meidid: Homigratiom exoreds 005 mu kg, peroxisome probiferation and
G rH e iy shandivs fuoes
0! Plwsphorie Acunl, Tost2-Etbs ol [Poger
Aovarlalde Armes pest, Wl aand D ovesr onad fmoense amd rat stusdees,
oredend: Hi iy Tatae PSS R B s, 3-.,_;, prerers nnle F'[i.}h!t."[ﬂ.[jl.ﬂl'l ard newrsy
Lotk ST STCNE FIVEN
SR Flelalic Acad, [o-Elepiy] Ester
Availavle Ames st
Micedand. LE rougprabson caceeds LA g s by, prerosdsaroe prolferation study boo.

iV Riports of the Scientific Committee Iar Food (Thaly-sisth serasy
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Phthalic Acid, Dimethyl Lster

Avatbable

iimited oral rat chrontc tosicity fcarcinogenicity study, oral
teratogenicity studics in rats and mice, Ames test

Chibalic Acd, Di-n-Octyl Ester

Availables

Ames est, peroxisome proliferaiion study, oral mouse reproduction
study, inadequate oral rat 90-doy study, inadeguate oral rat chroaic
toxicityfcarcinogenicity study,

Chthalic Acid, Di-oeTridecy]l Ester

Avaital]e:

Meeded:

Ames sl
If migration exceaeds 0.00 mg/ k. peroxisome proliferation study too.

Sebacic Acid, Bis{2-Fthyihexyl} Ester
Available. Ames test and 3 week oral ral study.

Meeded:

If migration cxceeds 0.05 mp kg, peroxisome pmliferatinn study tono.

Sebacie Acid, Dibubyl Ester

Avaifable:

Secded:

2-vear oral rat study and reproduction study in rats both inadeguale,
3 mutagenicily tesks {reports not available).

Mutagenicity reports in Brst instance and, if migration excecds (.05
my kg, perxisome proliferation study tow

Tomellitic Acid, Tris(2-Ethythexy]) Ester

Avalakte.
Miceded

Ames kest and indication of peresisome profiferstion,

H mugmration exceed: 05 mp ke peoosisarme proliferatios stody oo,

[Waiting hse as it b= a now substaneed

5. The fullawing substances are classified o Lizt 2 bt thear sequirements have been modified as

Phthabe Acwkd, Benevl Bubyvl Tster

[z

Avarlalibe:

P gl

CTTH 0T mgf b o

f-month oral ral, carcinogenicily and perowoame peoliferation
studees fuoputer [RIVAD 1985 Seplember)

v i perosesame prvl:i!u,:[atln:)[‘u ;-'ntud_'..', reproductmn anii

Lorataperieaty A [N IR

Phtdre Sacnd, Tadaatel -k

12

A lab]e

eproets of $lee Seieatific Conugnittes dor Teend g 1o il serne:

R O s b b

Limated sidie apd fovear weal o1 studies, oral ceprooducton an.d
erabea e ctnbe birabed meatagueneon <tadie TRIY AT Hepoare,
My b

Tt poot e 1 astations et o breszatoeanzie gher o e daappenaliae
ol el by natiedn eovermeed s 11013 gy b 28 e oaral stends

A oo preeb bt Shndy o
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PRI Phthoatie A, ]_)u‘y.'-"l-\"-f‘w.\}'[ Fiter
(2 T L e S b b
Avarlable Ttaree "ﬁ"i"-dﬂ}. oral eart whoglies, Bmited rmofareo mkareiciiy stedies
RIVRT, T4as)
Meeded: Tests for gene mutation and chremosomne aberration i mammahian
cells e rarra and vependuction ard terategenw dy atudics.
700 Fhthalic Acd, Diesters with Hexadecane] andSoe Chetadecanel
Lz Croup t-TEH S mg SRy bow Dwgth 6] 20}
Availabler 3-month oral mt andd teratogenicity studies, Ames test (EIVM doec
1080-00-1]; C5 TP /5200
Meeded: Tests for gene mulation and chromesome aberration in mammalian
cells i watro, repreduction study and peroxisome proliferation study,
S5020 Phihalie Acad, Daethyl Ester
L2 Tz myf kg b,
Availables F-month oral rat, mutagecicity, ip teratogenicity and peroxisome

proliferation studies {(Fd Cosmet Toxico)l 1978, 16, 415472 RiVM
19AE, o).
Meeded: Feproduchion and leratogoenicity stadies
P H Phihalic Acid, n-Flesadeoyl n-Cotadecy] Eater
B2 Coroup T 0L15 myg/ kg bowe (wath 750400

B Bl Followingg substanees are classifaed o st % with ne sestewction and requiee the data specitied

L leriae,
33090 Adipie Acid, Meono-n-Octadecyl Ester, Calcium Salt
MNeeded: Hoydrolysis studies.
31320 Citric Actd, Monoisopropyl Ester
Mecded: Hydraiysis studies and reports from Lheel of al, 1951
S0 Citric Acid, Mowoen Octadecy] Ester
Mecded: Hvdrolvsis studics amd seports {rowe Dhuel et al, 195100
TIIN0 Fhocphore Acid, Monosn-Flexadecowl Fatec
Pareeled Huvdeolyais sttedies
{WWailure i s it am o i sebszanee |
THA Phosphore Acwd, Monean-besyl Beter

Seeded: Flodrodwvais stadies

- — S ——————

s Leparts of the Scientifie Committer for Food (Thirty-siueh senes)
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7. The following substances {which are not peroxisome proliferators) are classified in List § with no
restriction and require data according to SCF guidelines:

12850 Azclaie Acid, Bis{2-Mydroxyethvi) Ecter
F2940 Agzclaic Acid, Diphenyl Ester

23175 Phospherows Acid, Triphenyl Ester
240K Sebacic Acid, Dipheny] Fater
1550 Sulphoesuccinic Acid, Dicyelohexyd Ester, Sodium Salt

4170 Sulphosuccinie Aod, {[2-4{12-Hydroxy-1-Cxoolevl- Aming]Ethyl] Ester, Disodium
Salt

E. The fdlving substances are clazsied in list 9 with a proup restriction of 000 mg Sk b
Adoweroereers

25305 22 A-Trimethyviadipic Acid, Methnl Bsters

23564 A A-Trimethvladipic Acid, Mothyl Esters

Adddiripes

ALTFed Adipic Acid, Adkvl Mreenany {C4-C13) Esters
EREN Actipne A, Exters vty [Hols from C2-400
KRR Aadipue Acnds Moed Falere with [2-Propulvoeshveot and Alcohols, Moneh,, Sat

Littear [C5-C7105

{Watlang fis as b g 4 new subsrane]

A0 Aaclas Avad, Albvl Primary #001-012) Latees

3320 Cotes Aecwds Albel Proary {C2407028 Taters

RS Chesphore Avid, Fthanolamiee Bleas] Branchied aznd Linear Dster

0 Plapbuere A nd]) Bones and 1heator wilk Adcohod, Aliph (09018,
Fiosthanalape ol

TR Flaepdwern: i, Alogies ] [hestors with Aabcshel, ahiphe (05-0008], Salts

TR Ficmpinr Aont S amd Do cwepth AL ol hploata ) Slopebiciln,

merpratent L 2L

TR Ploceaprherns A0 00 S gz D heeders st Aol Sonoleednie, Sateradand,
Ty B V7000 Ds 0 [hethnar o e st
[T R T N PR P R YR T Y EORE T PR Y I PR e P AL L IR T
| LTI TR 1 - e
i |- 1 ~ [ TE 1!
|-."-"'E"'-':i- AT B AR DYV PR P FEFRN
AR YT FL F RN A PRI VI YRR ) EPN S TATIES
AR Proapbuern wopd faby el g0 e |t
PR, Plersphiorne Aaodl Froctbanel bxder
BRI E'h~'.-|~||.-: LN T T | SRR ST N IR S T
Tl I"!-|...|-!1.1,-.:-__--~ TR TEOR [T S FY St S I O ST

Fapaerts wol sl scremSahe € wmnsestew fop Foesd T 00 gty wrae
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EBENE Phthalic Acid, Bis{Alkowvalkyl C3AC181 Ester

a0 Phthalic Acid, Bis(hethvloveiobe xvlt Exter

FhREE Phthalic Send, Dhisoocty] Lsfer

I Phibuhe Acid, Mixed Esters with Butv] Ghvoolate and Aleohaols, Aliph . Moneh |
TRty

e Phthalic Acad, Mized sters with Ethy] Glvcodate and Alcebols, Abkph., Maoneoh,
(C1-C 4

&3040 Sehacic Acid, AlkyHCS C12) Eslers

Q1540 Sulphosuccinic Acid, AlkyI(C4-C20} Esters, Salis

SIS0 Trimellitic Acid, Trialkel[C1-C08) Esler

o Troimellitic Aad, Trialky {C7-O9) Ester

700 Trimekiitic Acid, Trisopocky] Ester

L —

Reports of the Scientific Committes for Foad {Thirty-sieth sories)




Substances far which the committee was able to express an opinion

Fisé(l

Substances, ¢.g. foeds, which may be used in the production of plasiic materials and articles, ¢.g. food
ingredients and certain substances known from the intermediate metabolism in man and for which an

ADI need not be estahlished lor this purpose,

List 1

Substances, oo foord additives, for which an ATH, a temporary ADL {t-ALIY, a BT a PAMTLI, 4
PTWT ar the classifivation "acceptable” has been established by this Committee or by IRCFA,

fise?

Spbetances for wihick a T3 or a =T has been estabbished b this Commitkec.

Cubstances for wlinety are AN or a T rould rot B establizhed, but wheee the F!"'."E:t‘.[‘:f use ceald b

meeepited.

Somc uf these sub-tances are sell-limiting because of thew arpaneleplic propertics or are volatile and
theretore unlikely (o be present in the finished product For other substances with very low migration.
2 TTH Laas nat been set Dot the maxenom Jeee] 1o e used inany packaging material or a spocibe Lot
of migration e ostabed Thas s bevause the avaiiable tescelagical data would give o FDE wlach
allows that o speafic limt of mugration or 4 compasition firut could be fised at levels very ouch

Bepher tian the mavimum bheiv iatebes ansiog from prosent vees of e additive.

Finr 4

Subetarees der s loele e A1 v 10N o et b eestabsbishued bt awchick could T gand ot thee
s e e s il ks o) 1l Loswnd spmilants 1= el st tlele v o agroodd e gve ale el
fasra

enhelaziee= b B shent a2 geeed

(LR RITYI Y wi the St e £ oaprpnni ELe dier T T hap i -minth et



TEen b DHEINITION COF THE SCELISTS

Substances for which there were insufficient oxicological or technological data to enable
the Commillee to express an opimion

{ 1af

Futretarees for which there cost suspuooens sbout thear tesiory and for whwh data are lacking or are

irisaafhcie st

The allowation b sebsbinces to this st oas mandy based upen samilanty of structure svithe thar of
chemical substarces already eviluated or krown e have functional sroups that indicake carcinogenic

o ethee severe toae propertics

Secteor 0 Substances sespected Lo have caremcgemc provertuss, These substanees should not be
detectable i foods ot in teed simalants by an appropnate sensttive method for each
subs=tance.

Secrior GH: Suizstances suspected te have tose poogectaes [other than carcinepenic). Restrichions

trias b indicated.
List 7

Sbstanees for which aome bouctlogical data eist but for which an AL o o TTH coold pot B
vatablsshed. The regquozcd additional information sheald be furoizhed

List &

Substences for which noor only scanty and inadequate Jata were avarlable

Lisi @

Subslanves and wroups of substanees svbich could not be evaluated doe te lack of specifications
faubedances) or te lack of adequate descriptien [grouaps of substances

[-:r{:up:& orf subislaerce - s lisalld b n‘p].s-._‘ud, woliere in.*:-'w-l:h]ﬂ h_'..' ndis Wual =ubstancos i!C[lIHH}-' L

Folvimers dor which thee data cos wdenbitye ~peecitasd o "SOF Gapdebines™ aee mie avaalabbe.

st

Ao =17 St s sl oved i o thee Ut Lt o Ih:-_'.' JionksD o cormndered

N N | T Y T I R ] R YR P RS TELSEY B T AL R Ao el lewe] [ webebinees are 1ot :-'-J‘w".‘}‘!'-h]l.‘

I R LTS PO I L T | P TR E Ly PETY O T S IO FURLRCPRI LN ."t'-uill!"w-ll'-.l. ISR RN R T T {E T

O I [ T T L L KL A § HAEN TR s Pt s b ndaed amtes

fast W7

Submtarrces for which some fesivobaeiral date esist, Bt ber wvbaets ane AT o o TO could ned b

vatabtishicd The regweed addional moematon sbwesld bo formsiae

= Repuets of the meicetific Cotimifer for Food (Thirtysiath serees)
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A [T b b DERAMETION OF THE SCT LISTS
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Tist W&

Substances for which no or anly scanty and inadoguate data were available,

List Wy

Substances and groups of substances which could not be evaluated due to lack of speciiications
{substances) or to lack of adequate description { groups of substances ).
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OPINION ON FAFAIN FROM PAPAYA FRIUIT (CARICA PAPAYA)
USED AS A MEAT TENGERISING AGENT

EXTRIESSETY ON 2 JUINE 1995

—————— - —— I _—— R " -

1. Terms of reference

Tao advise on the safety of the use of papain as & meal tenderiser by injection into beef cait)e after
sturing and before bleeding.

2. Background

Papain was previowsly evaluated and found acceptable for chill-procfing of beer on the basis thai it
15 A constituent of a part of a plant (papava fruit) commonly consumed as a fond source (Slth mceting of
the Sacntitic Committes for Foed, Cctoher TO91E Thes was o accordance with the principles
established by the Corunittes inits guidelines tor the preseniation of data on foed ecozvmes (CRC,
1992}

The use of papain as a meat wonderiser by injection in selution nte live animals before slawghtering
has previously been practized 0 some Member States Bt has been discontinued an amimal welfare
growods. The Commpitee das now beon presended with a dessier deseriling an altermative method
wiwre the animals wre stunned and pithed belore they are injected with 2 sterile solution of papain in
an onddised, nactivated forme and, shotly alted, hoisted to Hwe bleeding rail and then stuck.

Accarding te the dossier, this treatinent would resabt in residue levels of papatn of less thao 1ag Fkp
o sche avd wp b 5o kg en offal

3. Currenl review
Pagran T boen un use Bar many veass dor moedecal purposesanc cosmetics and Ber varis foosd purposes
Sice i Is an eneyme naturalle preseat i food, papan has not been subject to the tovioity teaning
whiche as noonalle pedormed oo food adddoees Wiath the ewception of allerpie reactions, cases of
adverwe eliects repoerled o the Dieratone ddamonge seothe sesopbagus Tollow g rnpaston ob toealed
eriemad b ] Bsery e s bl oo th ]n:.*_‘,'u vz I e r-,wnp.ar.ubh' RN IS P""F"'"""i Vilet Wi

s u ket el e s gl e tiaes P Sreens e I‘I'~"'i""~l'-.1 e ol coree e s Lot e 1=

Thre Clormmittes 1s awaze of renorts i B ilbeeature ancdwatingg that papain has feen associated wth
alleapsr reachioms But thie ey o cases wene ot reles it Beovral eapoesare, maeslo Lo e bhed

with :'u‘x'up.‘]h:‘l[‘:.ﬂ expuraire b bae warhorne poohe Ol a bese Sases of allergie peepranises to ciral

Al

admuaralsm of papan buse Teen sepornsd (3 Tapsield amd Boeeers, 1987, Mansdeld o all 11855
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the Committee considered the evidenee for the clam that the enzvme e nat sipmibcantly acioested

weeti! papam-teeated meal is cocked  We woere informed that:

Papin s ipected anta the stuoied aimal mna torm anactvebed by osadateen and wodl noet e
activated undil Ere onveen tenson o the carsase 15 audfiowenily Tow

- This conversien (9 the acbivaled fenn only oocars when the nonmal processes taking place
the carcase after death bave alse reduced the plloand rapid chillivg has comsideratly
reduced the temperature. Both these changes redice the Jevel of actvity of activated
pretpraLan

- Papain protease, unhke many other eravimes, hes its optimum activity at 30-70"C, this
optmum activity being consuderably higheer than that at ambdent temperature.

- Tradiional apeng of meat by storing over days/weeks invelves the release of intrnsic
proteases which, like papain, also degrade proteins.

The Cummittee considered thwe guestion of whether meat treated with papain may be more saacephble
o nicrebial deterioration. Enbanced proetein degradation by papain increases soluble niropon conteat
of meat which mav stimulate microbd growth, mainly of those bacterial penera with high
nutritional requirements In eoe study, nospnieant differences were foeod betweeen bacterial count= of
swrface camphes of papain tenderiecd fickon sdeip steaks and counts of controi steaks. However, the
mternal meat tigaae o papain berelertsed beof cobs was freguently containimeled with Bacteria
wliegras all sarnpdes of control boeet cuds weere free from bacteria (Anonvmeas, 1961). It has been shoawn
eaperinentally that poor keeping quativy of papain tenderised meal was associated with deep
penetralion of bacteria (Thamas, 19801 Spatiage problems with this tvpe of meat were expenenced
After n‘-lali'..'f:l}' st E'lt','l:':li.:ld:\. o =harag (Fluclzom & Folwrts, 1974

IFormat:on of htogeaic amiecs in formented sausages s woll decamented (Fitenmfler of al. 1975; Errola
ctoall 19950 Additien of an cxeenous proteicase o the ingredicnts of dry fermented saasages
eohanced the formation of free oming acids, and the higher amount of substrate in sausages with
added proteinase available for the decathouylase activity of the microbial flora resulted in an
increase of up to nine-feld in tvomoe contend comparced to that found in controd snusape (Kaar et al.
143 0F papaan-epderized moal 35 vsed for the propacation of fecomented meat peoducts, such as
SaUsayes, Salann, etc, an merease e anaaent of biogenie anenes (ormed seems likely to oecar,

The Comamattee alse considercd whether meat breated weth panain but etherw e unpoeoessed caald
wivas canee foz Brealth convern woth respedt boodegradation ol proeteurs, Flowever, since papam degrades
prealers to competweitts which are alao proedacts of nocmal digestion, the Comemittes decs o cossuder
et the coqiamption ot meat trealed with papain owould give any reasens for concern an this ot

J Concluston

Wonle the vemanittee Sevvsnes that conssderanens of sl weliare, orpganalepon meat ooy
and appzopriale comsumer mberneton are relevan? Lavbers fobe considensads thce ool bdl scethan

Hhes roreatt of Liae =671 At sTnoeid Tae veastdeaed B olther selecant bagiices

LTS lh:-pmt_x. of the Scientedic Coamnittee for Food -;]'h-.rl:. Sty e
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The Comunitlee noted that present rules would require that tenderised meat could not be marketed as
fresh meat and that swch meat should be properly Jabelled. I the wse of injected papain as a meat
tenderiser is autheorised, then the Commiticen wishes to drow to the atiention of the Comanission the
desirability of explicit labelling so that consumers who have acquired an allergy towards papain
have an opportunity to avoid papain-treated neat.

Citven the general pninceple thal enzyvimes derived from normal food sources may be considered as
posing no healths probleins, and the lack of reports of adverse effects of the enzyme other than very
nocasional cases of allergic reactions, the Committes considers the use of papain as 2 rneat tenderiser,
administered to stunned and pithed ancmals before bleeding, is acceptable from the point of view of
the safety of papain per se, provided the general provisions in the SCF guidelings on enzyvmes (CRC,
19921 are followed, Toe bactericlogical safety of 1he use of papain injection into heef as a meat
tenderising procedure should be confirmed by pilof testing under differont conditions, representative of
actual hygienic conditions of slaughierhouses in the different tnember states of the EUL The safely of
the use of papain-treated meat i the manufaciuce of fermented meat products with regard bo the
formation af biogenic arunes shoukd alse be confirmed by comparison with the same products made
iromm control untreated nwat

Keferences

Ancavmous (18615 Deeersal repodd eriginating froas Swirl Drows, submitted fo the REoropean
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mlansfeld LB Ting 5. Haverly KW, Yoo T.) (1983 The incidence and clintcal ynplications of
hyvpersensitivity to papain in ao allergic popaiatcs, confirmaed by bhinded oral challenge. Annals of
Adlemge 55, 5T - 543

Thomas M (19660 Bactenial penetration i raw meats: comparisons using o new techmgue. Monthly
Bulletm Miniskry of Yealth 25, 12
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The Scientific Comminer for Food was established by Commission Decision THIIHEEC of
16 Aprl 1974 (O L §36, 2051974, page 1), replaced by Commission Deciston 93/273/EC
of & July 1993 (01 1167, 1871995, page 22), 1w advise the Commission on any problan
reluting 1o the protection of 1he health and safety of persons anising oo likely w arise from the
consemption of Tood, il paticular on nurritional, hygienic and wxicologicil ssues.

The members are independent parsoms. highly gualified inothe fields associated with
medicine, noiiien. wexisoboy, Mol chemistry, ar eiher steilac disciplines.

The scerctarial of the Committee is provided by the Directorate-General Tor Indusoy of
the Commission. Recent Council directives require the Commissian 0 consalt e
Comnunee on provisions wheh may heve an effect on public health Rl wathin thee seop
o those directives,
The present repon deitls witte apinnons an:
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