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REPORT OF THE SCIGNTIFIC COMMITTEE FOR FOOD CM

E__E:RII‘E MATTERS

(Opiricn expressed 10 December 1987

TERMS OF REFERENCE

To review the safety im wse of certain colouring matters, particulacly those previcusly
cigssed by the Cameittee as terporarily acceptanle.

The Committee carried out a comprehensive review af colouring matters in 1%3“"‘-

Since that time further dota have become gvailable on Caramels and Erythrosire,. colours
assessed as temporarily acceptable at that time.

In addition to the data mow prowided @o these colouring matters the Comittes has been
asked to reassess Allurg Red, BetaCaroctens and Canthaxanthin on the basds of new
infarmation submitted to the (oamission.

{re rew colouring matter, an extract comtaining crocing, has been submitted for evaluation.

Finatly the Committee has been azhed to give clarification to its opiniom on Lycopere
gmduced synthetically, and on marking inks for meats.

CLRARNT REVIEW

*ost of the substarces ouamined by the Comittee during their review were extracts of
materials the chemical composition of whigh was rot well oefired.

The Committes has insisted on seweral oocasions that colowrings Tsolated from ratusal
materials, even if they are derived from foods, caat be hweld to be safer a priori than
symthetic materials; ror coutd symthetic equivalents of subsiances present in food be

(11 14th 3erdies of Reports, p. &7, ELR 3752,
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autamatically given the same evaluation ag tne food from which they are oeriyed | Lhar iz
important 15 the techrical natute af the colouring, the corditions of 1ts 150 At or and
processing, its purity, amd the quantities aosored.

Tre Committoo realfierms that whilst it coulid accept a rumber af colouring natters feoom
foods without a fermal AL fparagraph 7 of the 1983 Repartl it draws attention ta the fact
that the arceptance 5 Limited 1o situatices under which the use of colouring ratters
evtracred from fouds would mot be expected to result in irgestion differing substantially
from the arourts Likely to be irgested from the mormal consurption of the foods in wWhich
they ocodr.

However, colouring matters derived from natural sources which are ot retural fooods or
their synthetic eguivalents, or colouring matters fourd in foods, prepared synthetically,
require suitable testing.

The Committec is also aware that there have been sipnificant techrological advarces in the
isolation, preparation and gxtraction of colouring matters from natural scorces.  The
[omnittee sypresses congidecable corcern at the teedency for foods ta be ncreasingly
eoloured by se-calied "ratural™ calewring matiers and be Lacelled as such,  Thig tendency
resslts im misimterpretation by the consumes that such products are & prigri safe,  Thea
{omrittes deplores this commercial esploitation of the lack of goammer awarereqs of the
sitwation ard recalls itz cpinions expressed in the 12th Series fom ietalerance and
hypersensitivity) and the Tath Series (gereral safetyr that the use of colouring matters
covild be reduced-

These problems are specifically illustrated by some of the colouring rattars subiect to
review oy the Committee in the report.

The Committen reiterates its request for a review of the cormsideranle significant
rechrological advances in the isolatice, preparation and extraction of colouring matters
from ratural sources o assess the wpact of these changes on the eyaluation of these
materials ard to imecove the specifications of purity in the Lignt of the increased
potencial for e,

-

breres 1 ardd # contain respectively a summary of evaluations and an assessment of
individual materials consigered in this review.

(2 12th Series of Reports 1981 EUR 7BZS.



Allurs Red AC

Laramls

- plain

castic sulphite

- anoria sulphite

Canthaxanthin

Betar{arotene extracts
from algoe

Crocin extracts

Erythrosine

Lyeopsre

# Limit & years.

SawaRY DF EVALLIATIONS

pecepd able

Temparar l}r'“ acceptable
in alcoholic teverages

L3
Temporary  ADI
ADI
Tempora r';-,f*"r ADT

Mot atcentable

WOt acceptable
Aol

Arreptabie

AEX 1

07 mgfkg bw

200 mglkg bw

0r200 mg kg b

CH0.05 myfkg b

0-0.1 myfkg b
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AULLEA RED

The Comittee fas already reviewsd comprelensive data relatirg to tre metaxlism, including
foant ification of cresidine sulphontc acid as the major metaoolitoe, reproduction ard
teratogenicity, in vive ad In witro motagenicity, acute taxicity including skin
censitisation, short—term studies in rats, dogs and pigs as well as several long-term
studies in rats ad mice. The guestion of the ingrease in the incidence of Lymhomas in
the First Long-tern mouse study was oot confirmed in the secord Longterm mouse study.

Crally adninistersd allura red undergoes partial azo reduction pragr b absarpt ion.
Gastroirtestinal absorption 15 poor, mast dye beirg excreted in the faeces. The
Yromareerse affect™ Llevel for ceproductive function in the rat was 1.239% in the diet.
teveral terafogenic studies révealed mo ambryotonic nar teratogenic potential. The
availaole maagenicity siudies did not Show any gercloxic activity. The acute, short-term
and dermal towicity studies on several species irdirated mo coboor—irdoaced toxic responses,

The Lorg-term studies in mice and rats did not reveal any carcinogenic potential.
on the basis of these datz the Committee set an ADL of §-7 mg/kg b in 1%85.

Guestions have been raized recently on the metaolic data assesced by the Comittec,
particularly in relaticn to the fact that a numer of metabalites had not been dentified,
ad the rurber of test animals way Too small.

The Committes accepted that the metabolic data were less than totally adequate bul
consicersd That im 1he context of an overal L asemsament of all the data there was no reed
to repeat the studies,

Furthermere comments had been received that the in wivo fermaticn of the carcinogen
preresidire had rot been ruled out.

The [ommitiee corsiders: that prcresiding sulphanate was undikely to break dowo inta
pcresidire.  Further information was summarized terding to confimm the Comittee's
Lndersiarding that in viwo formation of poresidine was unlikely. If pcresidime were 4
matabol ite in wiva The fact that the long-term studies showed no carcinogenic effect was
reassuring. LT thig possibility was found to be a reality, tre question aof the safery of
all galourirg matters based on sulphonated azo remeads should be re-axamined.

f oohavicural study was taken into account oy the fomuittes, In fact the behavioural
pffects reported were ootained at much higher doses than those o which the ARE had been

based.



The Committee derided to maintain the AR of 07 ma/kg bw.

In its 1983 Repert the Committee was wridble to make a final evaluation of caustic sulphite
paramels, amnonia caramels or amonia sulphite caramels and recuested further information
o specification of the materials which were encompassed by the toxicological deta being
gererated Dy studies in progress at the time, and WL have row been evaluated by the
Coamittes.

Burirg the intervering peciod simce the publicatson af the 1983 feport the Committee has
toen appraised at regular intervals of the progress being made (a3 regeested in the
Rapartd .

The Camittee has irnestigated with mamufacturees the possibility of reducing the range of
srarting raterials for caramels and setting well defired reaction torgditiong,

The [ommittee aiso requested from industry informaticn to demonstrate the ways n which the
chemical and toxicological properties of caustic sulphite caramels differ from sulpghite
ammonia caramels, clarification and casges of the toxicological effects for amonia
caramels and ned data on ammoma sulphite caramels,

The Commitiee was also concermed that WRile the products currently being prodaied
crmmercially may be reasorably homogenedus, there was ng gaarantee that other caramels
might rot be produced in accordare with the specifications in the submissions, bur which
might in an extreme case have a different tomicological profile.

Caramel calours for food use are produced by heating solutiong of edible carbohiydrates
lususlly simple sugars or glucese Synups) In the presence of acids or alkalis to promote
caramelization. Four main types of carameel are distinguighed :

fa} those which do mat include either amonium compords of sulphites as reactants (pLain
caramels);

(k) those which contain sulphites But not ammoniom compounds Ccaustic sulphite caramebs);

(c] those which contain amonium comards bot mot suiphites (ammonia caramels);

id} thase which include ammeniun compounds and sulphite compounds as additioral reactants
{emmnia sulphite caramelsl.
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The piysical and chemical properties of these four chasses differ substantially ore from
arother, e.g- the colour intensity of ammonsa sukphite caramels is generally mach higher
thsn that of plain caramcls; the colloidal material in amemia caramels 95 much more
plegtropositive than trat of the ather caramels, so that it is stable in some media in
Which they are mob and wice wersa; and =0 0. fyen withio one class of caramels, the
nitrogen content, the sulphur content, the molecutar weight distribution etc, can vary
wicdely. These properiies will be influerced by, among other things, the rekat jue
proportions of the warious reactants present ard the timz and temperature of the
caramelization reaction.

Although the caramelization reaction is a comlex one, ad mary different compourds are
formed, especially in the presence of amnia, within 3 given class there is a broad
cimilarity in qualitative chemical compasition. Each of the main clasees of caramel
{ammeeia and ammonda sulphite) can be delireated in temms af an Yerwelope of acceptability™
Wich defines those materials of technological value in terms of colour, mitrogen cortent
ad nitrogenfcolour ratio, and irciides those materials toxicologically tested.  The only
significant toxic effect, namely the Lymphopenia produced by amonia caramel at Low
pyricozine status, has boon epecifigally traced o Pmacetyl-afSi—tetranydroxybutylimdazele
(THT) and & Limit for this material included in the cpecification.

Plain cararel seems to be generally acceptable for food use; it Containg no added armcnia
or sulphite and is Likely to be produced in rommat cooking processes, akthough this is mo
ssolute guarantee of safety in itself.  For caustic sulphite caramel however, the data om
the chomistry of the material are imsufticient to allew widespread use of the material.

With these reservations, the Comwittee agreed that the specitications included in the
Ceamission proposal for 3 Directive (Bth medi Ficat ton of the Directive on colouring
matters) were a reasorable descriptien of the products toxicologicalty tested and currently
marketed, but the Committee felt that chamges for caustic sulphite caramels requested Ty
smdustry were also accepiaole.

The secretariat confirmed that Comission Services would study the possibility of alioning
the Community text with the purity criteria baing developed by the FAWHD JECFR in due
corse,

*

The Committee sees no reason to change its opinion on caramel colours produced by the
crmtrobled heat treatwent of carbohydrates with or without the preserwe of ailkali or agid
(50 called plain caramel colour).

For caustic sulphite caramels (prepared by the controlled heat tréatment of carbohydrates
rogether with sulphite Containing compounds, with er without the presence of alkali or
acid}, the Commitles was proviged with figures that this wvaristy of caramel represents less
tham 1% of the total usage worlddide of caramel teompared with 90% for ammonia and amonia
sulphite caramels). 1t is therefore not suprising that the amourt of chemical information
ig not 4% extensive as for ather classes.




The Committes noted the pew information on caustic suiphite caramel.  The ariginal data on
six sanples showed a somowbat higher sulphur content tran that of the secord series of
eight samples fused mainly in the prodoction of aleoholic beweraces). The suggested
widening af tre sulohur specification to (0.3-3.5% on & colour intensity basis was accepted,
recognizing that this change introouend less nomegenicity in the ¢lass.

The Commiztes concluded that om theoretical grourds there Was no reason to suppose that the
cararets of this class would e toxicologically more zuspect than those of emomiom
sulphite raramels; however, no oetailed Informalion wag auailable to suppert this. In
addition, there was less homogenicity between the pew range of caustic sulphite caramel.

Hevertheless an adequate $0rday study was available on ore representative sarple of faustic
sulphite caramel and on this basis the Comittese acoepted the temporary use of this class
of caramebs for aleoholic beverages. The Committee wishes to see further information
confirming its assumptions, o0 composition and homgenicity, particularly it this caramel
was {0 be considerad for other food uses. This decigicn should te reviewed at the latest
in 5 yearsg,

In 108% the Committee recgrded that 1% was awaiting further data or ammonia caramels
{prepared by the comtrolied heat treatment of carbohydrates with ammonium compounds) on
characterizing the compound actually inouse and on the significernce to man of low levels of
THI unavoicbly present In the end procuct.

The drcustries inecived in the production and use of zaramel cotours have put a great deal
of effort intg decreasing the Levels of TAL im their products, and, at the moment, batches
of ammermia caramel comtaining less than 25 mg/ THI kg/produet can be mamufactured <to be
compared with the 125 mg of some years agnl_  In the evaluation of the toricological data
ot this cararel, it was clear that the redoction in circulating Lymphocytes in the rat s
mairly, if not onty, determined by the presence of THL in the product.  Besides the
preserce of this substance in ammnia caramel colour, arather tactor, i.e. the comtent of
pyridoxise (Witamin B} in the diet, modulates the affect. With high doses of Vitamin B
in the rat, ra effect is fard; with Low Levels, a reduction of the number of Lymphocytes
ocours. The guestion arose weether it would be possible to establish a noeffect Level for
THL; in other words, to establish and calrulate a guantitative relat jonship betwesn the
degree of reduction of the absolute mubers of circulating lymphocytes by feeding THL (as
ammriis cararel having kremn comtents of THID and the pyridmeine content of the diet.

In extrapolating these figures ta mam, there is a guestion whether the decrease in
Lymphocytes should be comsidered as a towic effect siece recovery takes place. It the
decregse 3¢ considered a towic effect, then account must be taker that certain groups of
the populatiom are deficient n Witamin B, or have a Low witamin Eﬁ in the diet. [n fact,
it is ot koo whether or rot man would 80 atfected at all.

(n the basis of this information ard hawving in mind that heavy beer drinkers would be
expected to be the grouo coreuming the most ammonia caramel, the Committee concluded that
THI shauld mot be present at more than 0 mg/kg caramel (on a colour intensity basis) in
caramek .

=



bowmewver, the Comittee can tenporarily accept a lewel of 250 my af THL kg of caramel E2
allow for irdustry to adaot, and wouid be willing to review the situation.

& mo—efiect Level for the Lymphocytophenic effect of amonia caramels of known THL content
can be #stablished.  This Level depends on the witamin B content of the amimal diet. &
intake of 5 mg witamin B,/kg animal digt, which 1% cmﬁigered by the Coammittes to be
equivalent to a marginat vitamin 8, intake in humans, was chosen for the caleculation. A
safety factor of 10 was then amLigd in view of the transient nature of the
ymphocytopenia, and this aporoach yields an accemtable intaks for ammonia caramel with a
THI content of 25 my'kg of up to 400 myikg bw.

With regard to ather toxicological effects, the (ommittee’s reoxamingt ion of the Hrday
study and the mutagenicity test reassured it as to their adequacy. A conventional safety
factor of 300 was applied to these data to give an ADI of 0200 ma/kg b, but the Comittee
corssdered this to be tenporary pending the review mentioned abowe. This review should be
wndertaken at tie Latest in five years.

Mew Long-term studies sing amonia sulphite caramel on rats and mice snowed o significant
effects.

The Committee considers that this caramel (prepared by the controlled heat treatment of
ractohvdrates with ammonium and sulphite containing compounds) is toxicologically
acceptaple and the Committes set aa ADT of (200 mgikg bw.

BETALAROTEHE

The Committee was inforred that beta-carotere may be produced by 2 rew process from a
species of algae Duraliella 5. which s rot used a8 human food, from which the colouring 1s
extracted. Becasse this i3 a rew source material and a rew provess, safety problems might
arize. The product can be marketed in several foms. A3 regands crystallire
beta—-cargtene, the Comittes forgsces no health hazards in wsing this material, provided
the beta-carotere corplies with the specification fur synthetic beta—taratene. The
Comittee would Like to be informed of the preserce of possible imprities érising from the
co,yroe and the mawfactyring process.

The colouring may also be sold as a wegetable il extract with lower content af
beta-carotens.

For the prodacts cortaining Low toncentrations of beta—carotens, additional detailed
informat icn on their composition should be provicgd to comfirm that the possibility af the
presence of toxing acd other biologically-active substances i excloded. Furthermre,
imformation is reeded on methods Lsed in harvesting and on the constancy of the scurce
arganism, its microbiological purity and the methods wsed to determine these parameters.
Same taxicological data were provided which were ingdequate 1o complete the assessment of



safety. The further information referred to above should e provided to enable the
Committee ta decide on the reed and extent of further testing of the satery of these
prodicts.

At that time the Committee will be better able to decide on tne safety of sweh products,
ard rdesd whether they are adeguately desigrated "oeta-carcotere” Gr an altemat ive
designation which reflects tre low content of beta-—carutene in the extract.

CANTHAXANTHIN

e

Since the fomittee's evaluation of camthaxanthin a3 a food additive, a ronber of recoests
had been received by the Commission to review the safety of the substance because of
reports of the procduction of crystalline deposics in the baman reting throwgh its use as an
orally-administered skin pigmnting agent. The dose used for this effect was fourd to ke
wel | below that for caloulating the existing ADL. & precise no—effect lewel for crystal
deposition has mot been establisied, Dot %) mg per person per day sppears to be a minimat
effect lowel. Thare i some evidence that the preserce of retinal deposits can cause a
redartion in rormal dark adaptation and produce electroretinograchic changes.

The 401 for canchaxanthin has been re—evaluated to take account of these data.

bt all the animal dota used in the past were row avaitable o the Comittee. Indeed the
wekpected effect row recoonized in man had mot been thoroughly drwvestigated inoamimal
e ls e when the studies were conducted on rats im the early 19060s.

The Comittee felt that the observation wn bumans reguired thoroogh elucidat don,

The Commitbes, in oammon with the FAQAWHO Joint Expert Committee on Food Additives which
has carried et a corturrent evaluation of the substaree, belicves that it is aoropriate
te apply a 10-fold safety factor to the minimat effect ievel in these human stidies, giving
a Limit of 3 my canthawanthin per person per day, or an ADL of 005 mg/kg . Because of
uncertainties in the buman sthudies, this s adopted as a temporary ARL pending receipt of
further data.

The furthee data requrired inglude animal studies on the aagoemption, distetbution amd
ercretion af canthaxzathin, with special referanca to the setent of tissue deposition ard
whether this has ary effects on organ furctions. Human studies are also reguired to :

1. devige g more accurate deselresponse relationship for retinal deposition;



7. defire whal turgtiomal effocts are cassed oy the retinal deposats;

3. establish the reversikility of crestal formation and any functicmal chamges.

fata on the pharmacokiretics of canthasanthir in buamans, especially With respect ko
distribution and tisswe ceposition, would alsa e desirable.

The data shoutd be submitted by 1589

fhe ARI is wnterchd to cower ity use 8% 3 food additive and the amont trgested throogh its
wse a3 a0 additive in animal feeds.

The marufacturers of the substance have informed the fommittee that the “oral skin tamning™
products have row Largely disapoeared from the market.

Canthaxanthin is also used for therapeutic reasons ueder medical suapervision.  In the
opinion of the Committee this use i5 a matter for clinical judgement ard falls cutside irs
remit.

CRACIN

& submission was mace to the Committee for the use of a material demominated as 'orogin®™
which was im fact an extract of a mixture of carpteroid pigments from the froit of Gardenia
yazminoides ELLis (fam. Rublacese?. Crocin (€ K g ) and Crocetin (0o Ho, 0,0 are said to
be Ehe Dwo main camporents. A procuct may also bE prepared from dried Eaf%r'm oy
extractice ad poeitication.

The spensar of the data reported varios extraction processes {agqueous, alechelich n
different parts of the submission and the supporting toxicelogical data.

The Comittee wag unable to give an evaluatiom of the extracts oo the hasis of the
toxicalogical data submitted. It agpears that the pigment has seme effect on the Liver but
the data were difficult to interpret.

The identity of the materials to which they referred was rot clear.

Before these extracts of saffron ar gardenia fruits could be assessed for their
acceptability as food colours, the Committee would recuire the submission of studies
carried out using the Commitcee's quidelires (10th Seriez of feports) as fallows -

1. suitanle testing oo 2 well specified material;



7. as a priority a proper Fday study ncluding, especial ly, monitoring of Repatic
function.

Fatimates of usage ervisagen by the food Snoustry stonid be provided, including imtake of
similar material (zaffron} as a source of flavourings.

Simce erythrosine was Last considered by the Committes a considersble amount of rew data
have bocome avadlable including rew Long—term studies, andmal ard human studies on hormonal
effects, ad rew mitagericity studies. These were reviewd Dy the Comithes.

£rythrosine has been shown to cause an increase an the irdicdence of thyroid folbicular
adercmas in rale rats when fed at high doses im a3 2=generation loog-term study. There is
also some equivccal eviderce for an increased incidence of thyroid carciroma.  Studies n
animals have beer performed Ko investigate the effecis of erytheogine on thyraid ard
pituitary function, and thege show a geeerakly consistent gicture. Levels of serum
hyroxime (T4} and of thyroid stimslating hormone (TEH) are increased while Lewels of serum
tri-sodsthyronine (T3} arg reduced.  In witro studies have shown thai erythrosine inhibits
the comversion of T4 to T3 in the Liver. These findings suogest & meéchanism of action for
the effects of erythrosine in producing thyroid hyperplasia,  Innibition of corwersion ot
Té to T2 will produce reduced tissue and plasma levels of T3, which will im turm reduce the
imhibitory effect of T3 on secretion of T3H.  The resultant increased secretion of TSH will
stimulate the thyeoid, leadirg to hypertrophy, aderoma formation and possibly maligrant

Changes.

Earlier mitagenicity data based mainly on bacterial assays were largely regative, although
there was an imdication that the compound could produce gene mutation in peasts, albeit
erly in the dark, ax chromaseme damage in vitro; negative rosults however were dhtained in
243 in vivo assays for clastogenicity. Recently nesative results hawe Deen antained in
aggays for point mutat ions in bacteria, and for gene matation in culiured mammokian cells.
Negative results were alse dbtained in tests for clastogenic effects in vivo. In additium
regative results were obtained in 2 tests indicative of DNA damage, ramely & recom:inat o
astay in yeasts and an UDS assay in rat hepatocytes in witro.

In the Light of the rew data it is now possible ta conclude that erythrosine is mat
mrtagenic in mamals.

In view of the above findings the Committee concluded that the orooenic effects seen in
the Llong-term studies wore Likely ta be secondary to the effects of emythrosirg on thyeoid
ad pituitary function, and that an accoptable daily intake could be established based on
the mer—effect Level for these hermoral effects, Although it is rot possible to defire a
r—effect Lewvel from the amimal stodies, which employed relatively high doses, 11 i3
possible to define a noeeffect Llevel for endocrine effects in humans. fvaibanle clinical
studing have shown that erythrosine has a minimal effect in humans a7 2 dose of 200 mg
daily over 16 days, while a dose of 60 mg daily wag without effect. The latter doge was



kaken to be equivalent ta 1 mafkg bw/day, and the Comittese has set an ADD wsing a safery
factor of 10 to allow far the small rumer af subjects used in the study & its relatively
short duration.

The Cemnittee hag therefare concluded that the use of erythrosine was acceptable sdbiect to
an ADI of 1.7 myihg bw.

LYCOPENE

The Conmittes has already in 1??5“} accepted the use of Lycopene cotained from foods by

physical meams althoogh it had been uable to set an ADI.  The Committes has mo chiection
to the contimued use of such a material but poines out that it has already cowmented sbout
the u=e of natural products and the possible exiersion of thedir use n the present repart.

If a synthetic substance would become available, the Committes would expect 0 gvaluate it
in terms of o modern toxicological data base appropriate fo the substance ard its intesckd
Lage.

MARKING THKS FOR MEAT

The Cemmittes was reguested to comment on the safety aEpects of & change from Mettyl wiolet
to either Brown HT or Erythrosire for the merking of meat in intra-Commanity—trade.

The Committes has akready exgressed an opinion on the marking of fresh meat by Methyl
violet im Which it suggested that such use be 'EEEC"S"‘*””E“' because of the potential adverse
effects on health due to this colouring matter ™.

The Commitiec therefare sumparts the change from this golouring matter.

Brow HT s considered acceptable as a food ad:ﬁtwe(?’j. The use of Erythrosine should be

restricted, .because of*the considerable reduct ion in the ADT,

In view af the foregoing the fommittee belisuves that of the two altermatives, a change to
Groun HT would b2 the more desirable. Howawer, as it could be expect-d that thece would be
orly a Limited irgestion of colouring matter from the meat mark, the Comittes concludes
that reither Seewt HT nor Eryrhrosine would be excected to have a harmiul effect on the
comgumer of the meal from its use as a meat mark, provicging the total imgestion from food
doas not exceed the AR

17 Ist Report of the Scientific Committee for Food.
{7y 4th Series of Reports af the SCF, 1977,
(31 14th Series of Reports of the SCF, 1985.
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REPCRT OF THE SCIENTIFIC CQMMITTEE OR FOUR ON

SWEETENERS

{opimion expressed 11 Decenber 1997 2] 10 November 1958)

TERMS OF REFERENCE

7o udste the Committee's review on the safety in use of certain sweeterers,
BACKRGROLND

The [CMMtTEE rewiewsd Sweeleners ,]51 1934 and its opanion Was phlished as the Sisteenth
Series of Reports of the Committes

Since that time the Commission has received a namber of reguests for a ceevalustion of
certain sweeteners far which the Committee was umble to advise definitively and hag also
been asked to review a now sweeetener (3 chlorosucrose) beyrg comercialized under the trade
name sucraloee mab included in the initiab review. Further comments hawe ¢riticised the
Committee's evaluation of polyels (in particular the references to Laxative effects) and
aszpartame.

Far these reasons, snd becausse the Commission believes that the fortheoming Brective on
sweeterers should be a5 up ta date a5 possible, the Comittes was asked 1o qive a rew
Coririon an Swettaners.

Ecoromic interests, particulacly through Burcpean Trade Associations ard Govermments, were
informed of the review (in Sentember 15848} and were asked to submit comments.

The Comittes received scientific imformatice om the following sweeteners, already
evatuated in 1984 :

pryols Uin generall;

isomalt;

Lactitol;

— aspartame;

= oyrlanates;

- meatesperidine di bydroshal cone;

— saccharin (opinion expressed 10 Noverber 19881,
- stevinside;

thaumat in.

1

I

1) B8R 1020
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Mo nfermation was submitted on cther Sweeterers mentioned in the 198G report.

The Comittes was aifo supplisd with comprebensive data on 3 rew CRLOFOSUCIOE SwoGTENCT
(macralosed.

Final cpinion was expreszed 10 toverber 1984,
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AMMARY OF (OMMENTS RECEIVED AD CONCLISIONS

Polyals {gereral)

It was mbmtied to the Commttee that the use in the 1984 Foport of the term "diarrhoea"

to descrite the laxative effects of polvols was incorrect because the laxation was coused
by osmotic pressure and s rot a gastroenteritic sickness.

The {owmities acceptod that the term “pomotic diarrhoea" describes the effect more
accurately,

Furthermore the Committee was informed that the figure of 20 g/persensday at which polyols
might cawse osmatic diarrhosa was being interpreted as requiring legislative restrictions.

The Lommittee had oot made this recormmendation as close reading of its report made clear.
The figure was a gererzl safety ret, mt specific to individual polyals.

Isomalt
In 1784 the Committee repocterd that mo Laxative effects were roted at 10-20 g/day.

It was put 1o the Committee that this figure did not refer to daily doses, ad that
cependimg on the form of application o cemobic diarrhoes was dbserved at single doses of
Wy to 31,6 g, ad that after a few days adaptation 30 g isomalt per day could be tolerated.

The Commttes did mot agree with the pmoposals in the rew submission ad matntained the
origimal evaluation. Ewen though repeated doeing might be less of a problem than single
irgestion, the Commttae felt that the suppliers could not gmrantes s consumpticn pattern
of this natwe — mar had amy informecion been supplied on the doging interval,

Lactitol

Pecant stuties om metabol ism ad metabalic erergy of Lactitol were reported to the
Commities.

The Commitiee evaluated in vitro studies in which Lactose and lactitol were inoubated with
homogemates of humen ad guines pig small intestines. The Commitiee was also provided with
informat ion of studies with voluntesrs.
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From those stugies it aopears that Lactital 1x mot hydrolized to galactose end sorbital by
human srall intestinal disaccharidases. Lactitol is, however, totally fermentod Gy
microbes in the large intestices.  The erdpoints are not krown, Dot Lactic acid s thought
ta be the most probable, rather than the wvolatile faity acids acetic, propionic, and
butyric acid.

Howewer , some af the wvolunteers on the lactitol diet were affected by an accumabation of
intestinal gases and a higher water content of the faeces.

Taking all the data into account, the Committee did not bebieve it to be justified to
change the opinion expressed in its garlier report.

Aspartame

Simee the Lommittes expressed its initisl opinion on aspartams, further data have been
prociced conceming the effect of aspartame or blood and tissue Levels of pherylalaming,
ad the prsibility of behavicurat and ather reurotoxic effects due to consumption of
aspartame. Tre (ommittee therofore carried oot a critical review of this new information.

When aspartame 13 coosumed at Llevels within the ab1-limit there is ra significent risk for
ar aspartate—induced neJrotoxic effect in the hrain, The experimental evidence indicates
that this conclusion holds for adults, infants, sucklings as well as fetuses.

The pherylalamire-micty of aspartare potentially exerts adverse effects on brain funckicon
in hmans.  Plasma phenylalamine concentrations of 1200 prol/L are toxic in this respect.
Far the Lower concentration ramge re fim conclusion can be drawn. [ontroversy exists an
the ouestion whether the deleterious effects on frain function cased by
hypenpherylalaninemia follows a Limear or a threshold patterr. Comtrolled studies in thig
field are virtuakly lackimg.  Clearly, as yet there are no cbservaticral data supporting
the view that adverse effects ooour at eoderately elevated plasma phemylalanine

concentrations (200400 pmol /L.

In humans-there s .chnsiderabple intré—species wariation in plasma concentrat 1on reached
after imgestion of a given azpartame—dose. Nevertheless the evidence shows that after
aspartame ingesticn at the A01-level, #ve when the ADI is corsumed as a bolus dose, the
plasma pherylalanine rorcentrations mstly are practically within the rarmal postprandial
range; elevation ta plasma roncentrations commonly associated with adver=e affects has not
been coserved.  This statement halds for normal subjects tadults, infantsy, for
Prlheterozygous adults and probably alsa for PK-heterozygous infants and preognant
sbjects {normal, PRiheterozygous) . For the consumpt fon of aspartame within the pbI=Lwmit
under practical conditions, the more gradual intake pattem ard the competitive effect of
simil tareously consumed other aming acids mostly wilh provide a moderating effect on plasms
phenylalanire concentralions reached.
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Irgestion of aspartame st the ARI-lewvel would significanily increase the ptesy Lalamire
intake of PKl-homozygotes, thus deranging the phenylalanine resirict ion matntained by these
persons.  The PRUHRomoryTes on the phenylalanime—restricted diet should therefore awsid
aapartame consurption.  FRU-homozytes on the pheryLalanine—Liberalised diet should be radz
avmre of the phenvlalaning content of aspartame and its use by these people be discouraged.

fonsumer complaimes have raized the paint of a possiole effect of aspartame on behaviour.
The awvailabie behavicural studies in animals showed effects after Lomg—term aduinistration
at dose Levels of 1000 me/kg bw or higher. In the available acute dosing stuglies in humans
no effects were coserved.  Long-term stodies on befaviour ard cognitive furdiion
(gersitive! humans are Lackirg.

fralyses of adverse reacticn reports made by comsumers in the USA have not rielded 2
specific constellation of symptoms clearly related to asperteme that sould fagest a
widespread public health hazard asgociated with aspartame use. The possibility af an as
vet undetired sensitivity to aspartame in at least some of the complainatts could, however,
rot be ruled out.  Fooussed clinical studies are now being carried out in the USA; the
results should provide additicral ewidence concerming the interpretation of the adverse
reaction reparts of agpartame.

In the regJlation of admitted uses for aspartame the possibility of intake lewels exceeding
the ADI-Limit ir some groups of consumers should be a point of attentior.

Il.‘.:_,fcla'nate

The Committes was informed sbout new studies which confirmed that tyclohexylamine, the
metaholite of cvclamate, was handled similarly by ray ard mai.  The toxicologicak data
ahtained in the rat were therefore valid for extrapolation to man.  Further stirdies o the
comparative pharmacokinetics of cyclamate in rat and man are orgoing, The Committes did
rot consider it mecessary to change the present assesseont of cyclamate.

!'iaﬂ!'ﬂﬁperidim ditndrochaleone

The fommittes could pot determine a no—effect level for WDHC wsing the studies carriegd oot
by the USDA wp to 1978 because the results found during the various tests werd varigle ad
somet koS conteadictory. It agpeared chear that the diet vsed in certain of these studies
was rutritionally wbalenced and that some effects reported during the administration of
Large coses of MOHC disapecared if the diet was supplemented by wvariows ratrients, and in
particular Jodire.

In any case on a toxicological basis ewen at high dose ro significant adverse gffect was
roported.
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The Committes thouaht §t wouid Be useful 1o examine whethor the new studies carrisd ot
over ninety days With better_-‘:-aLa‘Loed ard different diets would produce the same effects of
WOC abservad T USDA studies,

In geeeral the reply was in the regative. In the two recent studies (THO and LSRID, the
roeffect lewtl 10 the rat can be oestinated 2=

- 1003 ma/kg bedy weight/day for the LI study;
= from 347 ta 1214 with an average of about 900 mg/lkn body weight/day for the TNG study.

The me-effect Llewerl for KOHD in the dog 0 the USPA twe year study can also be estimated at
1000 mgihg body weightfday. This study, which was comsidered by the authors to be
prelymnary, osed only a reduced mumher of animals.

To take into account this oheervation and to ensure maximm protection, the Committee
dogdded to use the lowest noeffeet Lewel of MOHC obtained in all the studies which were
rarried ot ¢ SO0 malkafday in the rat.

The Committes established an ADI of 5 molkgfday for the substace.
Saccharin

The Committes was infarmed sbout additicral studies carried out with saccharin bt did mot
consicer that these atudies were such as to recuire 2 chanoe in the Committee's assesament
of a temporary ARI on D'_-E,S m kg b

In itg report on saccharin of 24 June 1977, bowswer, the Comiittes had also advised that
saccharin should oot be used in food specially prepared for yourg children ard that the
iotake of saocharin by children ard pregrant women should be Limited, Following its
becatber 1987 aoinion, the {ommittes was asked to clarify iis attimde ta this restriction.

The Cormittes confirmg that later studies shaw that 0 uterd exprzure does not contribute
o the incicence of bfadder tumurs @i therefore a 1.5[ warming for pregnant women s
o longer warranted,

The contribution of exposure during the Lactation period and during exposure i zarly age
remaing known,  Howsver, the ADT s based on a clear mo—effect Lewel in well performed
tests including exposure at this stage. Furthermore, it is a gereral pobicy to be wery
restrictive in the use of a33itives n food preparad for youg children.  Therefore, the
Ceemittee finds that thers i ro longer reed specifically to wam asgainst saccharin in this
==L 18
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The Conmittes had requested in 1986 the results of an ongoing long-tern study, reproduction
apudies, petabolic deta and an adequate specification which wild properly cefine the
material o which the safety assessmert shaald be mede.

A rurber of studies have mow beer submitted bat they contain many deficiencies,
particularly if the guidelires of the {ommittes speqified snoits J0th Serdies of Reports are
appl jed.

It 35 rot clear whether the submitted studies have been performed with the compased for
which spercwal s asked.  The exact idemtification of the stevicside preparation im each
test should be provided. This identification must include either the deseription of the
preparation procedure snd the degree of purity or the sample composition including the
tdertification and puantification of all impurities. Moreowver, the compood for which
aporoval is asked must be explicitly indicated ard characterized according to the above
cited criteria.

Metatol ism studies revealed biatransformation of stevioside ad rebaudioside & to stevial,
a compound showing mutagenic activity in bacterial assays #n the pregence of & metabalic
activation gystem. I, Like the rat, biotransformation to steviol occurs alzo in the
irmestine of man, steviol might be asorbed from the Lower bowel, reach the Liver and exert
mutagenic sctivity after metabolic activation. Results on experimental ammals are alsa
suggestive of enterghepatic circutation of stevioside ar its metabolites. Therefore
toxicakiretic studies should be performed an man with particobar reference to the Rirstics
ared roytes of cxcretion and determiration of the metabolic pattern afier oral
afinistration. Studies with the hamae intestine microflora may also be helpful.

Mitagenicity studies with stevioside crude crystals are sufficient, and indicete that the

cample is mot mutagenic. Howewer, if biotrarsformation to stesviol 9roman 13 demonstratod,
additional mutagenicity sturlies with steviol in mammalian systems in witro and in viwg, in
the absence and the preserte of different metabolic activation systéms, should be provided.

Tre conbined chronic toxicity and carcinogenicity study is guestionable because of the
reparted illeess in all groups and the high incidence of spontanecus tumpurs in the testes
of male rats. Therefore it 15 proposed that a secord chronic oral toxicity and
carcinogenicity study be performed in a strain of rats cther than P34 with the compourd
for whizh approval is asked.

The fertility and terstogenicity studies oo not conform to recognized Principles af Good
lLagoratory Practice. Im the fertility inhibition test, the administered dose is not
compargble to that wied in other medium and long-term studies and the data provided do not
give clear information on the possible effects on reproduction. Therefore it 3 proposed
that a P—gereration study to a3sess reproduction toxicity and teratogenicity in ratg with
the preparation for which approval 15 asked pe carried out.
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e for the studies concemipg the decreasing effect of blood glucoze Llewel by stewia
extracts, they are mot adeguate, ad the roguits are even contradictory. It is proposed
that more detailed information on these studics be provided, or that additional stucies on
these offects be performed in order to make a distinct conglusion.

Tn the case in wWhich the tested stevicsice crude crystal preparations differ substamtially
from each ather or from the grecaration for which approval is asked, further testing ray ke
required.

Taking all these factors into account, the (ommittes continues to beliewe the substance
shoutd be comsidered a5 rol towicctogically acceptsble.

4,106 ~Trichlorogalactosucross
{155, 1, &dichloro-1,odideanybeta—D-fructofuranosy La—chloro=4-
deaxy—alpha—frnalactopyranoside, Sucralose, Chiorosucrose.)

The Committee reviewed a large rumber of studies on 4,1 &'-trichlorogalactosucrose Cin the
following called TGS), its hydroiysis products and certain irdividual chlorchexoses. These
studies included agute, supacute,. chronic, metasolic and pharmacokinetic,
multigeneratiomreproduction, teratogenicily and mutagenicity studies, as well as speciat
studies on neurotosicity and antifertility. Studies were carried oot in mice, rats, dogs,
mamoset moakeys andg in humsn volumtesrs.  The (omittee was also provided with informstion
on the proposed techroicgical spplications, stability of the compound and estimated
intakes.

The Committee roted a number of effects in the animal studies on TGS and its hydrolysis
products whose significance for humans was mot absolutely clear.  These were, in
particular, effects on Lymphoid organs, especially spleen aod thymas weights, sporadic bt
mot ertirely random statistically significant reductions in peripheral white blood cell and
Lympbocyte counts and weak matasgenic activity of a hydrolysis product.

There was also evidence of increased relative kidrey weights and Liver weights in some of
the animal siudies.

b
—_

May of these effects could, at least in part, be secorchry to decreased food intake as a
result of dietary impalatability in treated rats. However, the Cammittee could ot exclude
the possibility that these effects were due to a direct toxic action of TGS itself.

Additional information prowided to the Committee included corments on growth rate, food
ceemumpt ion and food corversion efficiercy ratics, and on the gpecific biological charges
Listed, jndeperdent reviews of scme of the tosicological aspects and additional
maagenicity ard impalataility studies.
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Tne Conmittee accepts that the guestiomable findings in the 12-mooth dog study wore doe 1o
romal predictable age—related changes characteristic of Deagle dogs.  The CommitTee was,
however, unable ta dnterpret 1o its satisfaction the resclts of an additional high dose
gavage study 0 rats pesigned to exclude the cenfounding rutritional effects o
impalatability of [GS. Therefore the fommittee could nol establish a no-adverse—effect
lewel. The Comittee did net reveive comeincing eviderme that at rhe lowest dietary lewel
of TGS used n the rat studies, impalatsnility would ontirely esplain the ghserved
significant reductions in body weight in the presence of insignificant alterations in food
intake ard food cormeersion efficiency ratios. Mevertheless, the Comittes accepted thay
TGS had not shown amy serious target—directed organ towicity and thal the swostener as such
POSSEsses no carcindgenis or genotowic potential.

The finding of intreased Liver weight and kidrey weight in several of the animal studies,
in the gbserce of histological evidence usimg Uight micrasoopy, was rot corsidersd to be
without toritological significance despite the sporadic sature of these chservaticng and
the frequent absence of amy dose-response relationship. Electron microscopy studies and a
broader irvestigaticral basis of Liver enzymes would be essential to clarmify the mechanisms
Wderlying these chservations.

The derrease in thymus weight cbserved occasionally im the rat studies were on the avidence
provid-d not entirely explainable by the effects of under—mutrition or stress as these
fartars were not consistently present in all anstances, However, no apparent acherse
effect on the fuwiion of the immure systen had been cbserved 3o that im the cointon of the
Comittee the biological significance of the thymic firdings still remain wmclear.

In conclusion, the Committee has mot been sble to resolve all the guestions relating to
sore of the chserved freatment-related effects.  Furthermore, the interprekation of the
available toxicological data coes not enchle at present o definite reffect Level greater
than 0.3 to be estzblished, ot its precisze value canmat be defined until the Comattee
has been provided with additional information to clarify the precise role of mpalatability
in the production af the cbserved treatment-related effects on body weight, organ weights
ad haematological parameters. Ibe Committes was particularly concemed with the relevance
of the findings relating to thymus and spleen woight and the white cell counts.

The Comuittes was therefare unable to establish an ADL.

The Comittee considered various names suggested for the sweetener. Nome of the proposals
corbined the precise chemical descriptions with some basic Linguistic simplicity.  The name
also ought to be different from common remes for other foods and food additives to avoid
cenfusion.  The Committee rmoted that the mame “sucralose™ has been reguested as a
British—fpproved name and for adeption as a WHD intermational mon-proprietary name. Final
adoption s subject to freedom from conflict with registered trademarks. A final decision
is rot expected before Moy 1989, unbil this situstion is charified the Committes decided
to use the full chemical nmame, &,1',&'-trichlormgalactosacrose or tie abbreviabion TGS
without prejudice to the future adeption of an official name.
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In 1954 the Committes reqeested that data be provided within three years on a number of
queationg raised by the Commitiee.

The Cormittes rotes that the guestions have been addresced and that the mew information
confirms that a satisfyimg degree of safety scoms now to be available.

The Committee concbides that as the additional data on relative organ weights and
histopatiology of various endocrine argang in the two rat and the dog studies show no
rongistent treatment=related effects, it ig therefgre unlikely that digestiom in these
species produces any reurcerdocrine-active small poptides frem thamatin in the diet. The
three senum parameters in men exposed for 12 weeks to large doses of thaumatin showed no
treatment-related changes. Structural and conformatiensl considerations make it most
unlikely that thaumatin will give rise on digestion to neurcenkdcrine ar hormonally active
small peptides. In addition there is Likely to e only a small esposure to occur from the
technologically restricted use of thaumatin in a few food comodities fe.g. n chewing gun
ang flavourings).

Therefore the Committes agreed that the substance tould be corsidered 28 acceptable from
the toxicological paint of view,
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SLMARY OF COMCLIISIONS

.ﬁspar'tm“ ADT 4 mgfkg bu
LOKP ADT O-7.5 mafkg bl

Izomalt Hccepl:al::-l.ea’j]
Lactitol .ﬁ.ccmtmlez" 2
teohesmertdine f0I OF% mgikg oW
dihyrdrachal cone
Stevioside bor texicological Ly ar.ce-ptabLem
&A1 S -trichloro— Mot towdcological Ly ﬂECE‘F’.‘-tFﬂ:}lE‘SJ
galactosucroge
{sucralosel

. 3
Thawmatin Acceptabl e
Cyclamate {acid, Temporary ADT 0-11 maskyg Em
caleium and =odium lexpressed as cyelamic acid)
talts)
Faccharin Temporary ADL (2,5 myfkg bw

(godium, potassium
and calcium salts)

it It is essertial that sufferers from clinical phenylketoruria shouald be indormed that
this sweetener may ke a source of phevylalanine when ingested.,

&3 Lawation may be observed at high doses. Consumitien of the order of
20 o/personiday of polyols is unlikely to cause undesirable laxative symotoms. The
level for individual polyols ingested singly iz higher in mamy cases.

31 The term “rot toxicologically acceptable” is used either when the existing data suggest
wdesirable effects when the substance is wsed in food or When the datsy are
imgufficient to asgess the safety in uze of the acditive in food. The reader is
referred to the relevant paragraghs in the tewt for precise detaile for the use of the
terms "acceptahle™ and "rot tomicalogically aceeptable”.
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REPORT OF THE SCEENFIFIC COMMITTEE FCR FOOD O

GLITHINE

(Coinicn erpressed 19 Febrpary 1588

TEMS OF REFERENCE

To irvestigate the safety-in—wse of guinine in food ad drinks.
BACKGROLMD

Burirg 1980 ad 1981 the question of the desiralility of wsing quinire as 3 food additive
had bem draens 10 Bk attemition of the Commission which cicided to ask the Committes for
i1z inion on the guestion.

In June 1581 the Committer comidered @ preliminary repart on the safety of the =sbstance.
Prelimimary caleulations using the figures in the repart to the Committer suggested that
the maximum acceptable dose of quinime could be close to the doge which might be ingested
from beveranes containing guinine. It should be stressod that Lack of detsiled information
n anmber of areas rade it inpossitle to dttemine whether thesoe ¢ leulations were
realistic,

The Lommizsion, on the Commttee's avice, requested information from opwerrments and
Industry to endble the Committee to werify its caloulations, ad to enable the Committee to
decide whether ey further trformaticn would be required for the assessment of quinine.

The Commities rogquested
1. An adeauatc Y-cay study in the rat.

J.al Further histological studics on the optic rerves from rats recefving high dose
Vevels in an earlier Y-day shudy.

) Fore sophisticated gufiometric tests in rats at hich deose Lovels.

2o B adecpiate ombyryotoxicity gl teratooemicity study in the rat,
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4. B bottery of mutzopnicity tests.

4, Adequate informatioe oo intzke of asnine, as quinire salts ad from the wse of
cinchore extracts, froe all sources {mot exclugding therapeutic used,

6. Terhroloaical justification for slding quinise to orirks,

7. Infarmation en the hreakgown aroducts of auimine on storage axd the tonicity of these
e aktown procucts.

fi. B humas volirteer study on whether toxicotogical effects at levels of intake of the
arder of 100 mgfday would oo, [Intormation o the effect of quinine o American air
foree pilats.)

Repties 1o these questions were reccived during 1582-1935 and the present report 5 based
o the accasorent of these data and the existing data awvailable in the extensive literature
on the abiject.

CURRENT REVIB

aninire iz derived frem the bark of the cinghora tree and has been wsed to produce 8 bitter
flasour in soft drinks for more than halt a century in many coutries,

The medicine! properties of the cinchona bark have been known for many centyries.  The
first core of a Furcosan Trom malarip was reported in the 17th century Dut nat ives of South
hrerica are thought 1o have known of these properties from very early tims,

It becars a recular custom for Eurcorans to take 3 tinciure of quinine as a prevervtat ive
acaingt fevers in general and malaria in partictar, In de cgurse quinine blended with
summr ad other flavourings becare known 3s a pleasant @d refreshing drink.

b
— - —

Guriming produces an intemse characteristic bitter taste in @it drirks such as tenic waters
tmaximum Levels of aboet 80 mgfl were proposed to the Committee by UNESDA {hion ces
fecoeiat jons ce Boissmrms Gareuses des Pays membees de La CEEY and bitter citrus drirks
CLREDA propased macimm Lewels of about 45 mg/1). A sl romber of alcoholic aperitifs
also intermorate quinine (dhout 10 mof1).  The Committec Was informed by CLIAA
tConfedérat icn des Industeies aorgralimertoires de La CEE) that this ingredient is not used
in other foostuffs.

It was gt to the Committee that quinine is unrivalled a3 2 kittering agent because its
flavour apears guickly @a the palate 35 the oeink ig conswned ad dees not Lingee in the
with afterwards, particularly in tonic drinks where the recuired dry type of bittemess
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free from aromatic notes 1z provided by qeinine,  Experiments have shemm that mone of the
other bittering agents current by krown (for example, these in the Council of Europe's List
of flavouring suhstances) can be skstituted for guinine.

Bitter citrug drinks, which ofcumy 2 rather small pesition on the furcpean macket compared
to tomic drinks, cenmtain more A (10 to 17%) than tonic drirks 68,5 to 9.5% sugar).
Some manufac furers macket Bitior cifrus drirks with andd without gquinire, the "hitter”
inks being formulated with the saw lewel of added sugar as the ¢ifrus drink without
ouining,

fata are auailsble about the consmptiom of tonic water oo bitter citrus orinks in the EEC
cantries in 1983, From these cdota it was estimated that the &erage ntake of opinine
from soft erinks, soresd ower the whole pepulation of the EEC is lew, .26

(D110, 380 mfperson/day. Bowewer this figure does rat shom the intake of subgroups of
the posuilation, such &3 the heavy consumers of drinks containing quinine.

tn the baszis of 2 market urvey in 199 90 Germany (the coustry with the largest
consuastion of soft drinks 0 Burope), & estimate of the swerage intake of ouinine Wt
chtaired frem the recular congamrs of bitter drinks. The mount was 2.9 mg quinfne per
personfoay.

Ffurthermore a survey s availdle on the coreumption of bitter drinks by different age
yours.  These data are taken from surveys im the Lnitod Kingdom, a country with the
Largest coreumption of bitter drirks. The results showed that children o the age of

15 yearg consure only 1% tonic and about 5% Bitter lemsn arinks of the total consumption.
It g unlikely that childrer form a high eorsumer groun of orinks comtainiog quinine.

Aocorprebensive survey of sctwel dntakes of bitter drinks was presented to the fommittee
Cint garmary form only? on samnte pogalations in the United Kirgdem and Framee.  In
ralewtating the meay Loper cuatile consumption of quinine, the maximum intskes figures
were used fover—estimationl.  From the results it seans unlikely that the mean upper
aqumtile of bitter oeinks consumers in oy Member State wilt be much higher than 5 mg of
i e mer day,

Srecificatiors for the two common sabuble farms of ouinine (the hydrochloride and sulphate
salts) have toen pregaced by the FADAGMO Joint Export Committee on Food Additives (April
198D and the materials in comerce comply with these mpecifications,

A SOy study was carried out to sty zpecifically the ototoxic potential of quindne,
Electrocochloonranhic imwvestinatiors of effects on hearirg and chachlear pathology (with
Light and electronmicrascony) were carried out, with dose Levels of 0.85 and 200 mgikg
bodeweioht. Mo drdication was fond #or m otataxdc effect, with the different specific
tests.
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10 the sarlicr ®day rat study, the gotic rerves from cortrol and the highest dose Llevel,
120 mn asinine hycrochlaridedkn body weioht, were narmal.

In monkeys nog dznomialities were foond ot dose levels up to 200 mofke bodrwe ight
adefinistersd for I cays.

A large raber of motamaicity Tests was carricd ol in vifen and In wvive systems
rasontially confirming the stserce of genotoxic aetivity.

Exposed to daylioht, especially snlight, photo-cetericration of quinine takes place. This
mhotoedeterioration 15 & complex and interactive process in which different reactions take
olace. The result it an unresslved mixtire of early formed photoproducts, desoxyrauinine,
citric erivative of muinine anc of desoxyquinine and a desaxyguinine eloge.  The
Binetics shew that these ploto—oroducts reach a maximan concentration in tonig in € to 3
o s ad thereafter the consontras ion decreases to zero on further expozuce.  After long
ceragure to sunlicht {over 10 hourst a comolex mixture of products is formed, The
structures of the majoe comporents are the end products of the phato reactions containing
the part ly-roduced arcmatic rina system of quinine.

The wresolved mixture, cesoxycpining, g the citric derivative of quinire ad
drecnyining were tested for matagenic potential in 2 microrucles test andfor Ams test
(TA S8, TA 100, 7a 1535, TA 1537, TA 1538). Mo evidence of mutagenic potential was fouwnd.

A teratogenicity study with rats and rabbits was carried out In which dezowyouinine was
testod by navaoe at cose bevels of wp to &0 and 135 mg/kg bodvweight mespectively. The
hinhest dose lewels showed sore toxic reactiors in the peremt amimals, e.g. gecrease i
bary weicht & increase in mortality {rebbit), anorexia, changed behaviour, comalsicons,
cot Lamse (rabbit) g growth depression aef salivation (rat).

These effects were mat seen at 57,8 mofkg bode weicht (rat) and 40 ma/ky body weight
{ratitl.

th significant gmbeyotowic ar teratogenic effects were found.  The varicus developmeetal
staps of the of fspring were commargale to Lhe condrols,

& bLarge rumber of case studies awd case reparts im man have been reported in the medical
literature = irvolving single axd repcated doses amd attempted sbortion.  The toxic effects
reported included wismal awd sudi tory disturbances, dermatitis, porgora and
thremtocytopenia.  In mreral deses over 300 mg cause offects as judaed from reports on
lore-tem preventive therany for malsria,  Sore Sndivicuals are more soers ifive to guinire
(or se. Thers are alsy Fogorts of hypersensitivity rezctions ta quinine,
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A stucdy waz carried out with Ul volunteors, half servirg as conteols {arrated orink) and
the other half reeeiving tonie water. The total daily muinime intake in the Latter oroup
was 120 ma. A extersive redical examirat ion, inclucing ocular aw! audimetry tests,

wis ferformed. MG chanaes im epthalmolopical paramters or significal audicmetric

doerrat fors were found on day 7 or day 4. Haeratclonical and biachemicat firdings were
compargile with controls sl ro ghysical changes or differgrces in ELG wore seen.,  The mean
Flasgwd grinine level was 0,55 mg/litee frange 8.35-0.97) on chy T oand o day 14

.84 moflitee (0.31-1.795),

fotive-duty military nilots wore admimistersd 0, 52.5 ar 105 mg af quinine per day in tonic
water (4.9 and & suhiects respootively) and tested for audiovestibwlar— ad
electrorystaamargraphie functions s for sernm quinine Lewels.

Only the arous with 105 ng showed under oxtrerely stromsous condicions avcrmalities on
electromystamnorgrachy.  The man walues of Quinine in Sserum were 007008 mgflitre and
D.170.26 ma/Litre for the low aw hinh- cosed arag respectively.

Lo S IONS

The 5CF acknowlednes that it has been provided with comorebers ive additicral infarmat o
ad new stugies in resporse to its regoests,

The Committee is now asa:rod thot no adverse regroduct ive or teratelogical effects will
result from the vse of quinine in oitter Soft drinks.

The Committee has also Lwen provided with information on actual ad potential intakes of
ouinine from bitter soft drirks at 2 Eurdoean Level, The estimated actial imtake in
Burgcean countries is, on sverage, of the order of 0024 mafpersenfday, o for reqular
congurers of bitter drirks it i unlikely that the mean caily intake will excesd © ing
rinire per perondtay,  This infarmetion is reaszuring for the Committes o it has noted
that intake sopears to be restricted o the adult populatice.

Military jetpilots consuming 105 mg quinine daily showed, under extremely strerous
congitions, mild adwerse effects, but these effects are rot corsicered relevant in the
context af the use of qrinire a3z & foed additive.  for human volumtesrs mcer marmal
conditions 120 ma/pecsonfday gave mo effect.  This should be considered in relation 1o the
estirated maximaom daily intake of 5 mo/personsday in Mober States.

Som: Ardividuals are hymersensitive te guinine, as ooours with other food components ad
facd additives. These persons should Be intormed by the secific mention of the presence
af carimire o the labey,

The Coemittee sces na chjection from 2 texicological point of view to the contirued Lge at
rresent levels (up to mav. 100 maf1) of quinine in hitter drinks.
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REPORT OF THE SCIENTIFIC COMMITIEE FOR FOQD (N EMASIFIERS,
STABTLIZERS, THICKENGRS AWD GELLING AGENTS

{Opinfon expressed 11 Hovembor 18R

TERS OF REFERENCE

1. To review the data on the salety of certain anlsifiers, stebilizers, thickenars o
@llirg agents mack available sinee the report of the Comittes adepted 8 July 1983,

BACKGROUND

2. Wen the Council birective on emulsifiers, stabilizers, thickerers and gelling e.g-e'r"n:sE
a5 agredd in 1974, a number of issues were Left unresolyved. Further T'nuestiggticm have
been made on a ammber of substances since the Comrittee's first review in 1978 . Which
were addressed in itg 1983 report. ol lewing the 1983 Report, the Cowncil dacided to
prolong the temparary authorisation of a rimber of substaees d to req.nesit' d reniew by
the Committee of amvy mew data within five years (T.e. before Docomber 7988)

3. The Camittes was also ashed to reexamine the statys of aar agar following
disctsions which had taken place Detwern 3 roeker of goermments &d the Comission in
the comtext of a pessible Litigation before the European Court of Justice,

4. The present report concerms the informat ion made aailale to the Committes since 1983
™ the substaces concerned,

CLERENT REVISW
5. The Committee was provided with new data on the followirg substances:

E 404 Agar agar
&6 Karaya gum
& Thermally oxidized soya bean oil interacted wWith - and di—glycerides
of fatty acids
E 413 Tragacamth gqum

Specifications were made available to the Committes,

G. A sirmry of decisfons taken on the substances evaluated 15 contained in Anex 1. The
assessments of individel emulsifiers, stabilizers, thickermers and gelling agerits is
containad [in Arrey 11, together with key references.

—

TReperts of the Scientific comittee for Feod, 15th Series (187,
%04 L 189, 12.7.1974, p.1.
3Ff~e;:aﬁ:5 af the Scientific Committee for Food, Pth Series (1578)1.

o0t 88, 3.4.1987, p.4d.
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7. The Council alsa Wwished to be assured that the Committes, in its 1983 Report, had
evaluated the Latest data awailable on polysorbates. The fommittee has received no data
which would sugoest that in its 1983 opiNION that an Acceptaple faily Intake of

G-10 mg/kg be should be attributed te palysorbates requires modification, mor that its
1983 pyaluation had pueriooked important data.

FURTHER REVIEWS T0 BE LNDERTAKEN

2. The Committee wishes to point out that while the evaluation in its reviews of 1978,
1983 and the present review remain valid, a rumber of develcpments have taken place n
sther fora on the use of temms to derote acceptability dor lack of acceptadility} of
sbstances used as food addfitives. The Committee is presently addressing this guestion
in & gencral way and recommerds the Comnission that the Committee re—exanine e
terminology used §n the ewaluations of food additives wWhen this gereral. review is
completed Late in 1988.

G, The Committee 95 also aware that data on tara gam and gellan gum have been submitted
by irdustries concerred to inloude these gums in the list of emulzifiers, etc. permitted
in the Commarity.

1r
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Sumary of Ealutions

Agar amar ADT @ rot specdfied
Karaya oum AL @ 0125 mgikg bw
Tremully axidized soya bean oil interacted with ADL 1 O-25 mgfky b

mone and diglycerides of fatty acids ¢TOSOM)

Tragacanth gum AGL : Mot specifieds

*t should be noted that when a rumerical ADI walue has rot been Pecified for a2
ststance, this does not mean that amy amout of the substance would necessarily be
toxicologically acceprahle.

It simgly means that, gon the bagis of the availdile toxicological, biochemical and
clinical dsta, the total daily intake of the substance arisirg from its use or uses at
the Levels necessary to achieve the desired technological effect will rot in any
tircumstances represent a hazard to heslth. For thiz reamn, the establishment of a
urerical Limit for the ADL 95 not comsidered recessary for these subctanees,

Ay substantial, deviatfons from currert se Levels as a foad aaditive world require a
revizion of the evaluation.

In the case of wegetable qumg, it should be noted that the evaluation only acconts for

wEes of the g as additives 1o achiew a technological effect in the food and ot mes
for speciat dietary or mdical purposes, where the use level is Likely to be much higher.
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drnex 11

fssessments of individual substanges

Agar anar

The Cormiteer reviesed all the avallable studies cnoagar.  These included arute,
sub-acute, teratology, carcimogenicity amd mrtagermicity studies. Generally these studies
showed no toxic effects at the highest doses utilised. There was ra evidence of any
teratogenic effect or other adverse effects on reoroductive performance.  Matagenicity
stidies 4in witre and in vival showed no evidence of mutagenic activity., Carcirogenicity
studies in rats and mice Lsing agar at up to 5% i0 the diet showed no evidence aof any
carcincgenic or tusericenic effect, and no other treatment-related effects were roted in
these studics.

e study on the effert of agar on dimetiylhydrazire—irduced colon carcinoma in the mouse
stowed that the addition of 8% agar to the diet amhanced the carcirogenic activity of
parenterral Ly-administered dimethylbydrazine. Tne dogree of enhoncement was relatively
madest, and similar to the effect of a high fat diet. The Committes did nat consider
that these studies were relevant to the food additiwe use of agar, and they did not
pronide any evidence that the wge of agar would be hazardous, particularly in wiew of the
regal ve cartirogenicity stuadies oo agar itself.

i1 has previcusly beem suggested that agar or certain macromclecular comstituents of agar
might be absorbed from the diet and acoumulate in the body. Howewer the Long-term
rarcimegenicity studies showed mo histological changes indicative of tissue acowrulation,
ard the fomittee did rot consider that there was amy ewidence that significant amounts
of absorption and tissue depasition occurred,  Preparations of anar nave also beer used
a5 a laxative, thaogh their efficacy for this purpose is doubtful. However the Comittee
did not consider that the wse of agar a2 a4 food additive at low concentrations in the
dhiet fould give rise to any adverse baxative effects.

in vigw of the fact that agar iz devold of towicity at the highest dase lewels used, the
formittes does nat consider 1t mecessary to specify an ACL.

The Committes rotes that the coomon level of use of agar in food is gémerally arcund
T4 :

¥ardya gum

The Committee reviewsd the available studies on acute ad zubacute toxicity, om
metabolism, teratology and on the effects of admintstration to men. Adequate studiges on
chromic toxicity and carcinogemicity were rot available. The Committee had regoested an
additional susly in a3 porerodent species in grder to assess whether this gam dould b2
evaluated along similar Lires to other matural gms and posstbly establishing an ADL not
specified. The Committee receiwed the results of a study in monkeys which did mot suoply
the additional infomation origirally requested.
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= thiz gum 1s practically not digested or degraded im the human gut, the Committee
established an MDD of 0-12.5 mgikg bw/cay. The Committee used a higher then wsual safety
factor to take intc account the Limited wlie of the study 1n morkeys.

The {ommittee noted that there i5 a comparat ively minor use of this gm in Tood,

Themally oxidized soya bean oil interactod with mono- ad di=glycerides of fatty acids
CTOSM

The Committee has examinal the results of & combyined sty of chronic toxicity ad
arcinogenesis (2.5 years) carrisd out in rats in accoardmes with the current stavard
#plying to toxicological practice,

These results are further to those cbtained from carlier aoute ad chronic $oxicity and
resrodoction studies carried oot im rats before 190, to a subchronic study carried our
inpigs in 1%9 and to & sbchraic study carried aut in rat: in 1581. These chta as a
whole, tomther with 2 metsboliam study that it had already examined hawe coused the
{ommtice to adopt for the TOBOM 3 nomeffoct dose of 2.5 g/kg by bedy weight per dey and
thus to retatn an BB of (25 mgskyg of body weight,

Mthough the offects otgerved with high intakes of TOSOM are of cebatarle towicologial
significance, this attine has been adopted tn the light of the complexity of that
alcitive's composition, which i5 Likely to vary within Limits fepending uon the
specificat fons adopted,

The soecifications for TOSOM were ofi scussed by the Committes md corsidered adequate to
ensure that sy product meeting them would have a comasition close enough to that of the
TOSCM used durirg the toxicoloaical tests to erable the assessment hased o thefr results
to b applicd to it

Tregacaith oum

The Committer reviewed all availale studies on tragacanth gum. These included acute,
subacute, teratology, reproduction, mutagenicity and sepsitisation studies, Dverall,
these studies showed no toxic effacts at the doses enployed, There was ro evidence of
any ahwerse offects on reproduct ive performance or of any teratogenic effoct in several
mecies. In vitro and in wive studies in bacterial, fungl ad mammalian cells showed mo
evidence of genotoxic activity. #o chronic toxicity or cartinogenicity shodies were
available.

Changes in Liver microsomal azyme activity md in the oxidative phasphory Lat iom function
of heart and [iver mitochondria reported in an earlisr shudy, could not be confirmed dn
more Fecent imwestigations which aten incluged tra<tructural chaervations,

Relattuwely high Lewels of tragacaith gum are well toleragted br man, Earlier reports of
allergic reations were not sb=tantisted by recent studies which showed o eviderce of
specific immre resorses to this gue,

Evaluation of the toxicological sviderce and Limited present use of this gum ersbled te
Committee to establish an AGI "not specified® for this qum.
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