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QPINION ON THE SCIENTIFIC BASES QF TilE CONCEDPT OF THHI‘C%IIOLD OF

REGULATION IN RELATION TO FOOD CONTACT MATERIALS
____lexpressed on 8 March 1996)

Terms of reference

In the context of food comact matenals, the advice of the Scientiiie Commitiee for Foodd
(SCI) s requested in relation to the {ollowing questions

iooAre the concept and the Hnnit vadue of the threshald of regmilation introduced By e
Limted Ntates Food cond D Adminstration for the analvsis of petitions relating b
apprenaly for fhe wse of chenncaly ay componenis of food contact metorieds (egunalent o
a prer diwm exposere of 1.5 g per persony sufficiently jwstificd fronr the screntific poait of
view 4

i S e, whar are the crireismy of this concept and the reselinng valie and 5
appropricic, swiiiell other sciennfic data are aecessary for the Conmitiee (o endorse e
theesfiold vodnee extablishied By the food ond D Admiviseration or any oeher thresiold
vidlie supnrested By the Oomemattee for the appficanon of the threshold of regeloion
coneey ?

fife Af the Committee concludes e current knowledige of tovicoloy dovs not permit the
queanitifreationt of e rixk foe s arisir from exposere o cfioniicads af very foas doses,
comiled the Copastitfed devertheloss suppoct the view that for exposare i the devel of the
shrevhodd vadue extablished Dy the Foodd awd Drage Admpsoradon the ecsioig data shew
Hircer B ek For mant condod e oconssddered iisignificons 7

v Ff the Comintice cosclidles fuat i the fevel of exposise fadicated By the Pood amd
eng Admnstradion’s tdwesholed value, the vk for man i ey stanificonn, coudd e
Conrnrites clerefv ow o presently evalhoies te risk for s avisingr fram exposiee fo
chrewricads o very fou doses

The Comvmittes has been requested 1o give its opimicn o these questions by 51 M March 1990

e —

Background

x

Resk asscssment of chemueals consamed i small amouars poses problems winch are
cotneon 10 a sunber of classes of faod chemicals coreentiy under consideration Ty the
SO

Heports of e Seientific Comamitiee Tor Foaal (Thirs -nineh Series) - I
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CONCEPT OF THRESHOLD OF REGHLATION

OF particalar naste i dhs regaed are avowings, tood contaminants and migrants Fom
Frarek Comeact matenials Foodate, the SO has examined techrcal and 1oacelogical
data om cach mdiwidual Toed chemeal s specific contest aml has fonmalated advice
using @ case by cise approasch However, the lange numbers of chemicals occuring.
used o proposed for wse in the arces cited above, the Jack of available woxicoloeical
data an many of there and the hmited scientitic resoprees hoth tor 1cstine and for
evaluation, are toreing advisor and regptatony hodies worldwide to priontise tasks
ang devise now stratewies mothe area of appraisal and regulation of low volumedlow
exposure food chenneais. The situation desenbed above, together with the recent
adoption of a "Threshobtd of Resulation” poliey by the Tnned States Food and Tirug
Adminstration (F1AY 0 refation to food contact matenials, and ongping discussions in
tite Jount FAOYWEH Tixpert Commattee on Food Additives (JECEFA) inorelation o
itvvourings, have prompted the Commission scevices wooask Lhe SCEF Tor its scientific
abviee on this matter

I would be casy {or reeulatery bodics to e on the side of caution and contimue to ask
for safety data oo all clhemicals rrespective of mtakes. Such a posinon aught be
viewed as offering a tigh fevel of satety for consumers, but this s not necessanly the
case; diversion of regulatory resources o serutinmsing ong partcular chemical sector
n great detm] may mean that dess attention can be pad to other scetors which may be
morg impartant o public health o addetion, the Commission and Member Stares are
commited to reducing the use of animals in toxicity testing wherever possible. Agains
thas backeround, the Comrmission services have asked, as have other agencies with
responstbility for Tormulating nsk management policy, whether, from a scientific
standpoint, safety dara are actually needed in cases where intakes are known to be very
low

Lepal frameworks for establishing modalites for nsk management of the varous
classes of chemicals traded wathin the Furopocan Union are at different stages of
dgovelopment and may differ in their approack. At the present ume, the priontics
imposed on the Commission services by the needs of Member States in the interests of
mternational trade are most pressing i the fleld of food contact matenials. For this
reasorn, the SCT has been asked mnothe Orse iestance to advise on nsk assessment in
relation te chemicals consumed in small amounts o the context of lood contact
mmaterials. The Commession services recoprise that the SCI m addressing the specific
concerns relevant for mogrants from food contact materials, will need 1o consider the
gxtent 1o which some ssues can only be resolved by establishing more broadly
applicable general pringiples at a later date.

Reparts of the Scientific Committee for Eood {Thirty-ninth Series)
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FEDE P

The threshold of regulation concept

& The FI2A has introduced a Threshold ol Regulation (TIR) policy i its consederation of
petitions for the use of chormicals as components of Tood comact materials ™ In
cssenie, the concept behind the TR approach is that there is a level of exposure 1o
non-carcimogenic chemicals in the diet below winch, even in the absence of toxicity
data, there is reasonable assuranee that no adverse effects would occur in man  In
practice, by {ollowing the TR pohcy, the FDA will no tonger require toxicity data for
the acceptance of substances for which the peution shows that megration da obtained
under worst case condinons give a dietary concentranon below 0.5 ppboand for winch
there 1k no resson, on the bisiy of the chemreal structure of ithe substance, to suspect
that the substence 18 a carcinopen. This dictery concentration of 0.5 pph equates 10 a
maximum  intake of | Spg/person/day or 0.03pedke bwiday {or a 30 kg person,
assuming that a person eats 1 5 kp of solid food and 1.3k of hgud food per dav The
FDA hus estimsted, ustng quantitabive nsk assessment (QRAY methodology,  that
should a substance which 18 i factl & carcinosen be madveriently aceepted, then ai the
evel of expusure established by the TR value, there would be an 853% probabihty that
the fdctime caneer nsk e man woould not exceed one ina million. This level of risk s
considered by the FDA to be tolerable and reflects the widely held pragmatic view that
it is ipossible o protect against every unforescen and exceplional nisk from low level
exposure to chemicals  The FRAS analysis, which mow covers over 300 known
carcinouens, did reveal soveral chemicals which conld pose a risk preater than one moa
miflian if present in foed at O Sppb e g aflatosin B and 2,37 8-tetrachlorodibenzo p-
dtoxind.” hut these were few and illustrare (he point alluded 1o above that i s
imprssible wo mske a pracocal recommendation for s threshold of recalation i absolute
esrantees ol ne hagn are requireid

Risk ascssment versus risk mangement

{. e Commuttee noted the clear werms of reference piven by the Comnussion and that
the SCF's reril o tbis rask was himied w advice 10 relation o nsk assessmenr of
chenneals toowhich there gy be only low exposures Risk manngement should not he
considered  since thes s the duty of e Commussion and Mewher States Tosk
assessment mvolves eviluation of the mhcient tosiony of chenneals and estimation of
the probalilis of haro to Buman health under known conditions of exposure Risk
manacenent mvelves decdmy an the acceplablioy of any predicted tevel ot nisk and
whal actions. il amv, need 1o be token o reduce those risks The FOA in developiog
and implementing G threshold of regulaton pohey s a sk manageement el hag

Bopors of the Scientiie Commitiee Goe Faald CThirns -sinth Seaiess 3
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undertaken both roles stnee sk assesseent and nsk manacement fakl owotban thear
jurisdiction

I the chemieals field, a clear distinetion betveeen rsk assessment and nsk managenment
15 oflen ditticult 1o drng, resk assessment of chemicaly is a probubilistic ot an actuaril
exercise,  mvolving many uncertainties,  and  soo considerable  clements of value
judeement are calted into play

Tor example, eastiny approaches wlilised by the SCEF in advising the Commission on
acceptabe levels of mtake Bor Tood additives already embody an clement of judpgement
in selection of the stze of sulety fuctors that are deemed acceptable to be applhed 1o no-
cflect levels denved lrom toxicwy studies inoammals o hwmans Similarly, in
ielifressing the questions pul w the Committee by the Commission i the terms of
reference set out above, the SCFF must comment on QRA methods devisced for
carcinopens, which often nse "worst ¢ase” assumptions  This alrcady anphes an
glement of selection and rggection of patticular scomanios.  However. a distinceion
between the processes of nsk assessmemt and nsk mannpement should as far as
possible be mamntained 1F the essennal scientific basis of the risk assessment process 15
ot we be compromised.  In observing this distinction, the role of the SCF st
necessarily be mited to advising on whether there s sufficient scigntstie cvidenge o
define a "threshold of oo toacolomcal concern”, rather than extending to a discussion
oof the sues in terms of 4 threshobd for regulacion.

— R e maa —_— -

Fhe validity of the threshold concept

7

The concept of thresholds for manifestations of toxicity other than genotoxicity and
renotoxic carcinogemiclty has been accepted and applied by the SCI over many years
[ndeed. 1t s the hasis for the seiting of Acceptable Datly Intakes (ABIs), Tolerable
Lraily intakes {TDIs) and Provisional Tolerable Weekly Intakes (PTWIEsY  In the
absence of human data. these are established by the application of a saitty factor (0 the
no-chserved-adverse-cffect level (NOAEL) determined empirically in a range ot animal
tests. The desiun of the specified studies is !aid down in international gueidelines. The
NOAEL identified in the core study amoeng these tests is regarded as that level at and
below which there are no observable effects of woxicological concern The pninciple
has been applied routinely on a casc by case basis, both {or non-carcinogens and also
for carcimogens where a consideration of the mechamsnmy indicated the absence of a
genotoxic mode of action.  The key novel aspect of the present reguest by the
Commussion for advice 15 the possibility of establishing a single, general threshold for
toxicotogical concern and of including within this carcinopens with a potentially
eenotoxic mechanism of action It 1s necessary by a stepwise approach to address the

Reports of the Scientilic Committee for Fond {Thirty-ninth Scries)
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cancepd of such a threshold and, i considered scientifically valid, (o address the level
of exposure to which the concept might apply.

L Chemicals orfrer than genotoxic curcinogens

g The existence of thresholds for loxicity of compounds other than gcnotosic
carcinogens 1s widely accepred within the scientific community and s wtilised in very
practical ways by regulatory bodies. This acceptance has been based on the abserved
nom-stochastic nature of many dose-response redarionships, described graphicalty by
the characteristic sinmd-shaped dose-response curve, in which no overt toxic eftects
are observed al the lower doscs

These empirical observations have formed the basis of one of the most fundamental
principles in oxicology that (to paraphrase Paracelsus) it is the dose which makes the
posan  Nowadays, cmpinical observations of thresholds are ofien suppoited by
mechamstic knowledge winelr contirms a scientific basis for paticular thresholds, This
may nclude, for example, wacokinetic information. in pacticular, lmitations on
absorption, the atnlity 1o detoxify by metabolism and conjugation and o excrete
ripully  certamn toxie compounds and  their itermuediates. such that little or no
biochemical or tissne disturhance occurs: information on receplor-ligand interactions at
tarpet sites, which mav require a cntical concentration ol toxic molecules (o by
achieved bhefore a toxic evend 13 tnggered: and knowledge of delence and repair
mechamsms whech enable cells 10 cope with shor-lived biochemical and shuciural
disturlanees, such that no overt manifestation of 1oxicity occurs

i Whale (he concept of thresholds has been widely accepted in wisicology, the ability of
expenimental studies to accurately determine thresholds has centainly net pone
unquestioned  The lile-span of antmals compared to man. the mimbers of animals used
in a studv, the choice of duse levels and their spactrg relative 1o ong aother, the level
af detatl with which potential changes sre examined {oreas, tissee cell or molecular
level. by gross puthology, histopatholoey, electronmicroscopy, and  physiological
functienal or biochemical parameters), and the appropreateness of the statistical tewrs
applied can all ifluence the ability of a study o determine the e bioloaical no-eiie
level  Because this s well recognised. technigues have been developed which aseid
tdentifving a NOAEL and instcad utihse all the dose-response data 1o deline a dose
which catises a small but measurable increase i effect.” as for example in he US
Fcronmental Progcction Avencys benchimark dose (BMD) concept - For sk
assesslnent. cither an uncerlamty factar is applicd to the BALD 1o derive a reference
dose (R swhick is then used i the same way as an AL or T or o caleulanen s
nude ot 1he margm hevw cen e BRI and actoaldikely human exposures This mas be

Beparrts of the Scicotific Cimmimittey fise Ford {Thirty-ninth Series)
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10t

paiticularhy valuable i sk assessment of unavoidable coviroomental contaminants, or
with drups where the marzin of sabtely betaeen therapoeatic doses and undesirahle
tosicity mas e oquate smalb A Tmarsin of siteby™ approach {0 e comparisans of low
eftect levels with exposures) may also Teoselul ircoses suck as oy ounngs, whee
there are Tew tovicolomical data However, i the soader ficlkd of foed chemical satewy,
where usialhy wosidets factor of 1008 applied 1o a0 NOAEL, o small imprecision inan
experimentally observed  NOABEL does not cnticallv influence 1he everall nsk
DERCHEMEL

In dbe contexl ol discussing whoether oo possible to define o 1hreshold of
toxicological concern for non-gentloxic endpoits, the Commattes moted that several
usciul publications and databasces aren exestence (thoush not all of them vet available
lor detatled seruting) which have compled critical NOAELs Tor laroe numbers of
chemcals ™' Most of these databases are drawn from acute, sub-chrome and chrome
stedics m oredlents A kev consideration therefore is whether endpoints which might
give nse o amportant Jow  dose effecrs. such as newrotoxic,  immunotoxic,
endocrnelomic and developmentally toace events, are adeguately covered by the
stuclies which make up the ulk of these datalyuses.

Tooensuare that these aspeces are [Llly taken into constderation and that any thicshold
chasen would provide an adequate safety margin on their NOAELs, it woukl be
desirable (o develop an additional database which focuses on data on the above
endpoints Towever, it is recogmsed that the constnection of an up-to-date databasc
would require considerable resource and, even with that resoucrce, could not be
achicved winthin the timescale set by the Commission {or the inttial advice of the SCI in
relation 1o food contact matenals {March 199467,

As a prelinmunary step to any future work, the SCF Task Force on Threshold of
Regulation has carried out statistical analyses' of the distributions of T1s and PTWIs
available from SCF reports on 84 monomers and 276 additives used in food contact
materials,”  the 180 ADITs available from the reports of the Joint FAQMWHO Mecting
on Pesticide Residues,” and the 131 ADIs and PTWIs {or {ood additives and zeneril
contannnants set or endorsed by the SCEF. While these were not expected to yicld
particularly low values, it would in any even be necessary to venfy that any particular
threshold valee which might emerge [tom fiture discusstons was nat in conilict with
any ADIL TDI or PTWTI already established by the Committee. For this exercise they
were conpared with the approximate intake equivalent (0.03 pe/ke bw/day) of the TR
vahue of 0 Sppl in the dict adopted by the FDA. The results are shown in Tahle 1.
The analyscs showed that in ro case would the application of the FDDA TR value have
led to a less conservative outcome for nsk assessment (e the level of exposure
indicated by the TR value was always fess than that indicated by the ADI, TR, or one-

Reparts of the Scientilic Committee for Food {Thirty-ninth Series)
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shown in Tabfc [ The analyses showed that m no case wauld the application of the
FDA TR wvalue have led to a less conservalive oulcome for risk assessment (i.c. the
level of exposure indicated by the TR value was always less than that indicated by the
AL TDH, or one-seventh of the PI'W1) With a few exceptions, there was always an
appreciable margin between the level indicated by the TR wvalue and the
ADITDUEPTWI,  The cxeeptions were some pesticides.  Ninety-six percent of
pesticide AIMs were highor than 10-fold above the TR valug, bat in the cases of
aldrmn, dieldrin andd heptachlor, having ADIs of 0.1 pg/ke adfday, the margin was
onty 3.3-foid, while in the cases of endrin, terbufos and propylenethiourea, having
ADTs of 0.2k bwdday, the margin was 6.7-t0]d, In the case of monomers for faod
contact matenials, all TDEs were higher than 100-fold ahove the TR value and 1n the
case of additives for food contact materials, all were higher than 10-fold above the TR
vaiue, In the ease of food additives and gencral contamiaants, all except ane were
higher than 100-fold above the TR valug. Mercury was ondy 20-fold above the TR
vitlue,

Farther analyses using tolerance Tnmils estumated with a 95% confidence levet for the
lower pereciles of the statisieal distributions of AIMs/TDRIs/PTWIs sugeested thataf
the application of the FDA TR value were 1o be extended 1w unknows compounds
talline within the clusses of chemcal represented by these distobutions. the risk that 1t
would Icad o cxpozures higher (han any ADD or TR0 fhat might be set was smiall
{ranging (rom less than lwo a thowsand 1o less than one in a millon).

While the Commitics would wish W review the resulls of more recent studics on key
non-genotoxie codpoints before proposing o level of w toxicological concem (as
explained in paragraph 10 above), it is the Connmitied’s provisional view that, at the
leve! adopied by dle FTOA as the basts of 2 threshiold of regelation, few, if any, non-
eenotoxic and non-penotoxic carcinocenic offegts are Hkely o be expressed and the
margin of safoty for most such cffects s likely to bedeguate.

Exceptions to this nualn be fat-seluble subsunees which bioaceumunlate andior axt
through  spoecific recerors,  such as 2.3, 7.B-tetachloro-dibenzo-p-dioxin and
hormenlly active suhstances, such subslaoces miight still exhibit toxicity 1F tuken
auer g period of nme at levels below the FDDA threshold volue, The Comnunittee also
netes that it maeht be worthwdile considering whether a sepurale threshold could be
proposed for food chemicals which are salistactorily  demonstrated to be non-
wenotoxic, since this may be usctul and, in the present stae of koewtodge, may be
casicl o deting than o single vveradl theeshold of no soxicological concern covering
buth non-eenotaic and genmoxic effects. While sueh o ireshold may be gsetinl for
e application aof teeulitory policy o relation 1o nuearants Trom Tood contagt
nuertals, cerlain olher conlaminants, and perhaps some Havourings, the Cemmiltey
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1L Chearicals which smay be genotoxic carcinogens

173

14

The issue of thresholds for senotoxecity and senotoxic carcinceemeity s 3 central arei
of debare n repulatoey toxicology  Many scentets ool nlutvely thao there ae
prohably levels of esposiure hedow which no genatoxic clcers would be manitest L,
fromn a formal point ol vicw, it s necessary 10 consider whiether, at this pomt i time,
there s suthicient scientilic evidence to conclirde that there s a0 level of exposare o
penotosic substances below which the likcelihood of adverse events resulung m enther
heritable germ cell mutations or cancer trom somatie coll munations could be excluded
with reasonable certanty Uinhke non-genmoxie endpoits where we can draw on
strong covpurical cvidence For thresholds, there are as yot onlv lwo experimental studies
m low dose administration of ucnotoxic carcinogens 1o laree numbers of ammals and
neither of these provided clear evidence of a measurable theeshold. ™

i addinon, the o vove telationship between carcmogen dose and A damage has
teen found linear over a wide dose range, spanning several orders of magnitude, some
examples being afatoxin B, benzofa)pyrenc. acetvlammefiuorene, 2 A-diammnotoluene
and cyelopentapyeene™

A further comphication in the ssue of thresholds far penotosie carcinogens 14 that the
experimental observations on which judpgoments have 1o be bascd are subject to
statistical uncertaintics. not loast because they have to be made againat a background
incidence ol tumoars which may be unrelated to exposure to the chomical under
consideration. From good experiments it is possible to define statisteeally a level of
exposure which fails to cause any sipnificant imerease in partenbar tumour rates atove
background rates in controls. At the same timg, because one can never prove a mill
hypothesis, it is impossible 1o say categorically that exposures al or helow this level to
the chemical under consideration would never give rise o tumours caused by that
chemical.  With the cxeeption of the studies alrcady cited." ™ experimental amimal
studies, with thow relatively Hmited numbers of animals, are not designed to establish
whether or not thresholds exist

As an alternative te the goal of setting a threshold for expression of genotaxic effects,
the occurrence of & carcinogenic owcome can be viewed as a probabiltstic event The
iact that, for both genotoxic and non-genotoxic carcinegens, there 1s a strong dose-
response relationship at overtly carcinogenic doses is indirgot evidence that at very low
doses nsks for genotoxic carcinogens probably do become  wvanishingly  small.
However, it shouwld be stressed that, from a theoretical point of view, such a reduction
in probability does not equate 1o a threshold in the strict sense of the word sinee it 1s
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Sumilarly . it 15 possible (o express the issue of carcinogenic risks at very low dases in
terms of whether they can be considered negligible nisks it is noted that some
povernments and regulatory bodies have used mathematical QRA methodology,
apphed Lo rodent carcinogenesis bioassays, 1o derive by extrapolation a dase or level of
cxposure at which i is predicted that there will be less thana 1in 10°, 1in 10°, or 1 in
107 Niletime risk for man of developing cancer  Such a dose is sometimes referred to
as a virlually safe dose ar acceptable exposure level. Using such estimates it can then
be argued, for cxample, that cxposure to a panticular chemical at levels normally
encountered i the diet s less risky (e tn terms of Lkkelthood of death) than some
naturally ocorning chemicals e the diet or some other dailv activitics Howewver, it
should be noted that decisions on whether particular exposure levels are "acceprable”
or whether risks are "negligible” or “vanishingly small”, Involve the risk management
clements of social and political value judgements. not just sciemiific considerations

To date. the S0 has advised on genotoxic carcinogens an the diet {such as
contammants and natural toxicanis) on & case by case basis asing a “weight of
evidence" approach

This entauls forming a judgement about likely potency inman based on all the available
tovicokmetic, toxicodvoamic and toxicological cffects infbrmation. In this approach.
aspects such s the structure of the chemical, the extent of absorption and retention. its
comparative metzbalism in test species and man, s range ol activity in tests for
genotexiaty, preceeding biochemical and pathological chanpes in tumour  taruet
organs, tme 1o amour foonmation, location and number of different tumour sites, the
number of species and sexes affccted. ete. are all taken nto account  Such an
approach viclds a relative and qualitative assessment of carcinogenic risk. rather than a
precise quantitative estimate. QRA methodelogy on the other hand, which does vield a
quantitative estimale of risk, wiilises only the carcinouenicity bioassay results. The
SO has not so Jar osed QRA methodolopy and should the SCT decide to do so in thc
present context at s recornised it would have repercussions in other tields of SCF
activity  The Committes 1s avware that therg is no scientific consensus on the validity of
the presently avarlable QRA methodolopy in prediciing cancer risks and there are
SCTIOUS Criticasms concerning the results which the mathemaiical models produce ™
they iy bear only i superficial resemblance w the hislogical processes underlyving
carcinopenesis as presenthy undersiood, predictions of risk for the same chemical may
difler by several ordeis of magnitnde depending on 1the model wsed, mest models are
conservatve and vould result v over-regulition of chemicals actually posing no sk
fan outcome of considerable contequence for natoeally peeluring contamnans and
samwe existing ssnthetic chenmcals), and the quoting of 2 precise figure may comvey o
the pubhc and to those mvelved dicealy o oosk management 4 spurious sense ot
accutacy for the nisk estiennte Moolenaar " has sumarsed the policy of the U8 FPA
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for example, which uses OQRA mcthedoloay, as tollows "EFA policy sates that i is
rat coerently scientdically pogable o accurately predict risk o homans from
experimental data, soono artempt s made 1o do soo Instead. a plavsible opper bound 1o
nsk s estimated  BPA siates the toue misk s expected 1o be betwoeen zere and 1he
upper bound ™ The SO does however recopnige that, insofar as the most frequently
used ORA model, the hneanised multistaze model. s acknowledped to be conservative,
Lo regulate an the basis of any threshold of tovicelepical concern derved from it mav
well ensure protection of public health from the megonty of careimogenic nsks in the
diet.

Conclusions ard recommenditions

IS

The Committee offers the tollowing views on the questions as posed by the
Coanmission in the terms ot relerence.

€, Are the concept aned the fiit value of e threaliold of regdotion mitrodneed by
the indeed Stades Food wond Dy Admbistration for e anadyses of petitions refating
i approvads Jor the e of chenncals av components of food comiact materly
feguivedterit fora per divm cxposare of L3 g per person) sufficiensdy uscificd from the
suviensifie podnt of view

(e If net what wre the critcisms of fus concept and the resulting valwe aned, if
aprprapricate, wiich otfier scienific datc cre necessary for the Commitice (o endorse
the threshold value extahiivshed by the Food and frag Admovisiration or e other
threshold value suggested by he Compmritee for the applicainon of the threshold of
regrlotion concepy 7

The Committee concludes that the concepr behind the threshold of reslation policy,
that 1% 1o say, the proposition thar there is a level of exposure 1o non-carcinogenic
chemicals i the diet below which, even i the absence of toxicity data, there iy
reasonable assurance that o adverse effects would occur 1n man. 1s a sound one.
Howewver, the Committee considers that, n the context of the Commmssion's current
request for advice on the threshold of resulation concept 1n relation 1o food contact
materials, before any firm conclusions could be reached on a dietary limit value for a
threshold of no toxicological concern for non-genotoxic endpoints, it would be
necessary to conduct an up-to-date review of existing dara covering important
endpoints of cancern which may give rise to effects at low doses. such as neurotoxic,
IR LG, cadocrinologic and developmentally toxic events.

10
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To facilitate progress m luture work on tins sabject the Commitee therelore
recommends that a database be developed that s amenable to interrogauon and
cxploration, which focuses on the above endpoints.

JU may be worth considering, as a second step, whether it is desirable ta ser 1wa
separale threshold values - one for substances known to be non-genotoxic and a
second for substances whose genotoxic polential 1s unknown. 1 so, then the setting of
a threshold of no woxicolomical concern for non-genotosic substances would need 10
be informed by devetopment of the tarpeted daabase recommended ahove, and would
te achievable n the short-derm. The possitiality of setoing of a threshold for sebseances
whose genotoxic potental 1s unknown would undoubtedly require further fundamental
studies addressing the issue of thresholds for the expression of penotoxie activily, and
may ar may net be achievable in the long-1erm.

(i I the Committce concludes that current knowdodge of toxrcalamne docs nod
porit e guantification of the visk for mae arising from cxposure to chenicals ot
very fow deses, condd the Commiteee neverthefess support the view it for exprostine
af the fevel af the theeshold valne extahlisfed by the Pood ond g Admisisirairon,
e cxistinge oetter shonwe fhert the risk for arare condd be considered insiymificans ?

(v, I the Comoiitee concludes that af the leved af expaoswre indicated By the Food
aited fdeoer Addmionstration's threshold vafiee, the risk for man s onor fustgzinfieont,
crateded thre Comaniree cfartfv feene of presently cvatuaieys Se sk for menr arisiie from
CXpreasre f Cheancads af very fene ooy ?

Were a pmapmatic decwston to be aken by the Commission and Muonber States o
uniise the FIXA TR valae ol O 5ppk ay the daly digt i order o manage (he present
pulstanding problems in the area of food contact materials, such g threshold would, in
the Committees provisioml vicw, proteet agamst maose Ivpes of toxicny other thain
sonotosic anes  Lxceptions mivhtl be substances which are tomie tollowing repeated
v Tovels of exposure due to Teaccomulation adfor ideractiom with specibic
receptors The Commttee woulid Be able 10 mive & defimiove view on this once 1he
waork recomimended o paragraph 22 was available  Howewver, the remaming risks
frevm exposure to chemicals at very Tow doses are most dikefy o e heritable aod
citramogenre vishs from genotosee chemicals  Present saenuie knowledee Joes nor
allose o definitive conclusion as to whether or nol o trae thieshold extses for eenotoxic
caremogens  Lnven thig o the case. somwe bodics have adopred probabiliny approaches
1o Lo ibose oxposures to carcinoeens as the onby methods avalable at presene whch
pronle quantitanve predictons of risks forman However, i the Commntiee’s view,
e mathemancal methods correntdy ased B cxrapolatng from expermental anil
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stuglies arg ot sulbcaently saentifically well-tounded w persuade it that they provade a
abid bass for estimating 1he troe rsk from s ery Toa dase exposures

Moevertheless the Committee recoznises that the Ungarised multistane moedel B o
i the TISA and used by the FDA to derive the TR fgure of O 5ppb incorporates a
nutmber of conservative assumpions, aimed at debinmeg an upper bound to bow-dose
risk estimates, and thereby probably provides protection against a laree number of
DUMHOYIC CArCITIOEeN'S

The SCF's previous considerations of penotoxic carcinegens present i contaninangs
in food have been Lrgely hased on a weaight of evidence apgroach amd, i the case ol
umavidalble  contaminants, SCF o recommendations have weod  reduction of the
voncentration of the contammants 1o the lowest tevels technelogically achigvable or 1o
levils based on anabyical limits of deteetion The Committee recognises that this s a
pragmatic rather than a risk-based approach and whilst it is defensible, in that reducing
fevels of penptosans in bood as low as possible should brne health benefis, it wounld be
desivable to develop methods which will gnable the Commitiee to make nsk-based
assessments in the futares wtilising all the  biclenical evidence  Such nisk-based
assessments would be of more assistance to the Commission for franung of any
necessary leeislanon which at present must be based on the constantly moving tarcet of
technicaf capability T'o this end the SCF recormymends that it be given the resourges 1o
appratse new developments in risk assessment methodoelogy and. should suitable and
robust methods emerge, work towards an appropriate framework of puidehnes on how
such methods might be applied to the variouas arcas of the Committes's activities,
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Table T : Summary of comparisons of ADI's, TDI's and PTWIs' with the intake
permiteed by the LS FIXA Threshold of Regulation

Food Contact Food Addinves
Fold above TRF Pesticides honomers Addinives & contaminants
| (1807 T3 (2761 ([31)
| ]
= Tiaris;, 101, KR €03,
= LR J0H%, TEAES 100,
=10 T LRI, g, ; Lo
> 1000 KTt HE OR WHS
= LG ILH AT, | BfiL s,
SRR 1" LE3 I 11y e,
Noes ] IWIs have been divided by 7 to give daily figure
2 TR taken as equivalent to 0 03 pedky ban/day (see text)
3

sumbers in parentheses indicate number of sithstances
in cach catepary
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OPINION ON PRODUCTS DERIVED FROM BOVINE TISSUES, ESPECIALLY GELATIN,
TALLOW AND DI-CALCIUM-PHOSPHATE 1IN RELATION 10 BOVINE SPONCIFORM
ENCEPHALOPATHY
(Expressed on 15 Apeil 1996)

—_—— —_—

Terme of reference

The Committee was asked 10 advise the Commission on the extent to which current
knowledge of the conditons required to deactivate the apent(s) responsible tor spongiform
encephalopathics in catle (BSE) allows specification of treatments for processed food
products, which will assure the absence of such agents in processed food products derived
from bovine tissues, cspecially gelaun, Lallow and di-calcium phosphate.

Background and Discussion

The Committee noted that smee ws previous discussion on ths bssae (100th Meeting of the
SCF, & March 1296), the Bruish Government announced {20 March 1994) new informatton
relating to a possible link between B3 and Creutedeldi-Takob-Thsease (CITY) in humans
Following this announcement the Commession, on 27 hMarch 1996, decided on 113 emergency
measires to prolect against B&J1

The Committee examined the data made available to it which mainly concerned gelatin The
information on gelalin included interim data from an inacnvation study applied 1o difterem
steps ol the production provesses Noomtormation was provided 1o the Committee i a {orm
allowing [rmuatation of an opinon on tallow or di-caloium phosphate at the present time

The Committes also noted recent constderations mude by the Scientific Veteninary Commiter
and the Scientinic Comntittes o Cosmetalomy on related issuees

The Committee ackaowledpes 1he overali approach which considers the source material, the
preparation processes and the routes of exposure At present the Committee has very imned
material o hand to allow evaliation of the producton processes or the tvpe and extent of
exposure o gelatun, tallow and di-calcnm-phosphare from food

The Contnuttes was mtormed aboul manutaciuring processes fm pelatn as desenibed inoan
intenm docimentajion of the Gelin Manolacturees of Burape {GME) {or subamssion to the
Crerman Federal instae bor Phormacennical and Medwmal Prodocts ("Pne BSESicherieu
von Pharmagelatne aus Rohstotten vom Rind", starns 28 Julv 1994y Our understangding of the

Woommussione Devision Sncd30EC of 37 Starch R G201 T8, 280 Wn
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inteno miormisten prosaded by GME 1< thit gelatin for foed wse privdduced in boeope 1 all
madde by the processes descobed mothat docurment, that these processes use source ntenals
regarded 1o be of vers low o neinfectvity, that they do not wse any soeree matenials om the
VPRl shoudd Byosome rare charwee @ small amoocest of mdecoive mealerid from elsewdere be
meluded, s micetvity wanld be reduced by several orders of mastitude diwe o difution sathin
the larpe production batches and by the heat and the chenneal reactions imvolved i the
processes [0 owas noted by the Comnuttee that serapie was used ns a surropate for the BSE

agertt

Conclhasien

ased upen current incomplete knowledpe reeardime BSE and s possible transmussion 1o
Rumans and the uncertanty about the mactivation of the mtective apent, the Committee at
present s only able to advise that Bovine sowrce maternals for these products are 1o e aken
onlv from geographical areas wiere BSE dees not oceur i eprdemic proportions

The Committes uraes that data required for a scientitically based rsk assessment be generated
by relevant bodies Further rescarch s needed especially 1o develop speafic, sensitive and
rapid methods for the detection of the causative agent in ielomceal materials,
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OPINION ON THE USE OF OLONE FOR THE REMOVAL OF UNSTABLE
ELEMENTS SUCIHT AS TRON, MANGANESE AND ARSENIC FROM
NATURAL AMINFRAL WATER

(Expressed on the 7 June [996)

—

Terms of Reference

To examine the safety of use of the ozone cariched air treatment! of certain ratweral mineral
g
wakers=

Background

Unul about 1970, muneral waters classitied by the industry as "very sow”  and from winch
unstable clements? such as iron and mangancse could not be removed by oxypenation and
{ilteation, were oxyuenated and stored in open tanks  After several days, msoluble won oxide
hydrates and calcium carbonale precipitated and the supernatant was decanted, bottled and
carbon droxude was added.

This rraditional process is disadvantageous as the removal of iron remains incomplete and has
virtually no eftect on the concentration of manganese or arsenic. The decrease in ihe
concentratmon ol calcium and hvdrogen carbonate wns changes the composition of the waier
as reeards the essential constituents wlueh sive it us properties and, furtbermeore, maneral
water kepe for o long tme v apen tnks 1 very olten abjecnonable from the microbiological
prdnt of view

Subscouently, arone treatment was found ta be much more etficient for the treatment of thrs
Class of mimeral waters whilst maintainenp their essential oreancleptic charactenstees Bxcess
orome would disappear withouat leaving resudues and, at that nme reaction products were mare
O 1ess unkrgownm

[riscussicn

Problems Nnked 10 the wse of orone enriched air in the tegatment of natural mineral swaters
arise from the formation of reactiom v-products. espesially bromate and bromoform The
Commattee concluded mis opimen ssood i Febroare FRS on the wse of potassiom bromate
as & Howr treatmient apent, that potassium bromate o genotoxic carcinowen and that is use

| . . . . —_ . .
Jeovenzierad o urale oot e Certesor®s propeeal s o ibeecns oo o Tiiee e 270777 1 14T s the ealosbali - a?
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tar that purpose should be discontimwed 120th Senes) Sinee the adage of the Comimittee 1s
that Tevels ol genotoxic substances should be kept as low as possilile, this would mmpae the use
ol vzone i there were no means to sappress side reactions Gonerallv, the wse of orone
shonld be lnited 1o those witers whieh cannot be ireated othersise

| )

—d

}

20

Caleiunt carbonate sauration? C11 {2 could e g osuitable criterion te restrict the oxadation
ol unstahle clements by ozone coriched @it those aatural mineral waters from which e.g.
iron. naneanese and arseric canno be subliciently vemoved. The pIi ol the acrated water
must at least exceed 7 for complete removal of iron and 7 2 {or rersoval of manpancse {3)
() AU dower pHovalues of caleium carbonate saturation | caleium carbonate, and
pecasionally caloam magnesium carbionate, will be preciptated  This wonkd alter the
cotmposinen of the water as regards the essennal constituents which give its properties.
In order to prevemt these disadvantages, natural mineral waters having a pH o value of
calgium carhonate satiration below 7 2 could be treated by ozone enriched asr

Oxidation processes using ozone enniched air should be carmied out m closed systems 1o
achieve safe operation {3 The ozone reaction time In reaction tanks should be limited
with regard to fow rates, thus provading 4 means o allow eftective controd and Lo
miminuse undesirable side reactions.  Furthermore, side reactions would be suppressed b
the pIT ts reduced during the reaction period by adding carbon dioxide under pressure (6}
{7y Lxcess ocone should not remain in the treated miners] water although it will rapidly
decay. Afler separating iron and manganese oxide hydrates, the water should therefore be
filtered owver granular activated carbon to remeve residual nzone

The dosage of ozone enreched wir depends on the composition of the natural mineral water
and primarily on the geang demand of the bivalent iron and manganese  The osone dosage
should be twice the quantity caleulated stoichiometrically in order 10 compensate for the
decomposition ol the ozanc.

Apart from a limited ozone reaction period and a limited dosage of ozone, the most
cffective measure 1o suppress the formation of undesirable by-products is a reduction of
pll by an additional dosage of carbon dioxide eoder pressure during the reaction (8)
Sinee it 1s not possible to predict the optimum level to which the pt should be reduced, it
is essential to control the cfficiency of the procedure by momtonng the formation of
undesirable by-products.

A e sesd b the nateral weler mdusies
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Cancliesion

The Committee recogmses that the  ozone treatment of nataral mineral waters may [ead to the
lormation of undesirable by-products. it therelore recommends that the following conditions
be met to miminnse side reactions which may gencrate hazardous substances:

The treatment with orzone ennched air of natural nuoeral waters should be restricted to waters

- . N . . . bl
recognised as natural mineral waters and having a pH valuce of calcium carbonate saturaton-*
below pti 7 2

The amount of ozone used tor the treatment of natural mineral waters may not exceed twice
the demand necessary to oxidise the unstable clements, ee bivalent iron, bivalent manganese
and trivalent arsenic

The orone treatment of natural mineral saters should not execcd three minutles

In order 1o optinuse the efficiency of the nrone treatment, treatment plants must be of te
closed system type.

Residual nzone must be remowved by filtration on granulated activated carbon [ollowing the
remaoval of wron and manganese.

The pli of the natural nuneral water must be decreased dunng the reaction with grone by
adding excess carbon dioxide to a level where anv sule reaciions could take place onlv 10 a
newligible exiem

The Comaantes concluded thar residoal ozone and the concentrations of undesirable by-
products should be in the range of technical unasvoidabibity, should be undetectuble by 1he best
avallable goalvucal methodolopy and should be Below the levels given below

The Commmuiee womtormed that, an the preseny time, the Ballosing linits of quantitication are
achievahle hot expects dhat they will be progressively reduced in line with advances i

analyviical chemistry

Concentration of residnal orone (9 Sopo]
Concentratnen of bromate (00 0Ty - T
Concentranon of bromalorm (12) - Tped
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OPINION ON DIMETHYLDICARBONATE (DMDC, VELCQORIN)
{RESPONSE TOQ COMMENTS OF THE FRENCH AUTHORITIES)
(Opinion expressed on 7 June 1996)

Terms of refercoce

To consider & number of questions raiscd by the French authorities concerning the SCIF
opinion on dimethyldicarbonate (IXMDC)

Background

DMDC was evaluated by the SCI at its ooth mecting (March 1989 and considered acceptable
for the cold stenlization of soft drinks and fruit juices at levels of addition up to 250 me/l. This
decision was published 1 the 26th Series of Reports of the SCF in 1992 (2} In the Common
Pasition (10 No 17794 adopted by the Council on 10 March 1994 (1) on food additives other
than colours and sweeteners, DMDC (B 242) is proposed as preservative for non-alegholic
aromatised beverages, alcohol free wine, and liguid {ea concentrawes at levels of addition of
250 mg/l maaximum with residucs mot detectable

The I'DA cleared a foed additive petition far the use of DMDC to prevent the growth of veast
in wing on 21 100988 and a further perition for the inhibition of yveasts in alcoholtrer wine and
tow alcohol wine by the addition of up to 200 myeel of DINMDC, provided the initial yeast counts
are reduced (o less than 500 viable celis after an nital filtration or pastcurisation.

MO was also evaluated by JECFA in 1990 as set our in the 37 Report No AD[ was
alincated because the compound disappears alter hydrobesis in aqueons media and cannor
therclore be determined by analvas 1t was however judeed acceptable as cold sterilising agent
up o a level ol addinen of 2350 pyydl

te has been marketed in Germany stnee 1979 ag a processing aid not requiring registration as a
foed additive However, following a request Tor inclusion as a preservative in the Cierman
Foond Addinve Regalations and a recommendation of the Senate Commssion on {ood
addutives and ingredients of the German Research Association (DFGY on its accepiability for
this purpose up teoa level ol addition of 250 me’l, DMDO was Included nothe German Food
Additive legislanon in Tune §9940

In December 1993 the French auiborines submitied a Report of the Section on Food and
Sutretion of the Consell Supévieur d'Hygidne Pultlique de France which questioned the SCT
cviluation of acceptahility: because 1 their view some anresobved  safety questions still
renained

Repeets of the Scientific Committee for Food {Thitty-ninth Series) 13
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[niroduction

PO, by vine of its broad spectium ob antimicrobal actviee, B the agleamane when used
s eold sterdant of it uece Bascl Deverages of leaving no resdues boecanse of s siitually
coanplete hvdrolvsis inoagueous medid oo methyl aleobol and CO= 11 does however form
minule smounts of reaction prodoects such as carbomethoxyvlation products of naturally
cccurnng amines, amine teids, sieenes aned oot acids flaene acid. cine acul, ascorbie acil}y In
the presernee of gmmonig and NI aons very small oamounts (ess than 25 gudl) of
methvlcarbamate are formed  Other reaction products wentificd were dimethylearbonate and
cthivimethvicarbonate from reaction with methy] and ethyl alecohol Moo etbedlearbamate has
been shown to anse by transestentication.

Uhe quamtities of reaction products tound atter treatment with 2500 medd of DN were

duncthylearbomoe less than 005 my/d
Total carbomethoxyvderivatives |75 mal
mcthylearbamate lexs Lhan 25 podl
rckhanol 120 medl

T2 160 mg|

Non-gasepus soft drinks and fruit juice based heverages are treated with 125-250 mgil

Gascous beverages with suuar require 60-1940 mg/l. The process is only cificacious il the iniral
micrabal count 15 less than 300 vaahle orepamsms/d hence prior treatment to reduce innteal
counts to this level 15 necessary. The treatment causes no change in celour, adour or taste of
Ihe beverage.

Comments of the French authoritics

The issues raised by the French authoniics Wghlight certain aspects of the DMDC dalabase
considered by the 5CI wihich they percerve o be Incomplete. Therr comments were as
fallows:

. Hecause of the virtually complete disappearance of DMIBEC 1o the treated beverage it s not
possible (o conirol analytically the level of addition except throuph determination of the
total methyl aleohel present which inclodes the naturally present material  As the natural
backeround of methyl alcohol varies with the type of fruit juice used an accurate analytical
control of the treatment apphcd 15 not possible.

24 Reports of the Scientilic Commitiee for Food (Thirty-ninth Serics)
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-2

. There is no disagreement with the 3CF view that cwven with a consumption of 2 |
beverage/day for a hfetime the intake of reaction products wauld be very small,

s

Ohnly 2 types of fruit beverages have been tested namely orange juice and redeurrant puice
As other fmali juices may bave different compositions resardine annnes, amino acids, supars
and fruyit agids i 15 felt that generalisaion of the toxicny assessment with respect 10 the
reaction products to all fruit juices s not justificd. Furthermore, no carbomethoxy
derivatives of sugars anil froit acids bave been identified and oxicalogically examined. A
total of only Pl carbomecthoxy  derivatives of amino  acids  have been  examined
toxicologically excluding histidine and senne, which are also present in fruit juices The
asspmption of lineanny of the curve relating the formation of derivatives 1o the
concentratton of reactants has only been validated for lactic aeid. Apparently this curve is
not lincar for ascotbic acid. The relationship between reacnon products tormed and
thilerent concentrations of DMEC has not been imvestigated.

4 Methvlcarbamaie was shown to be a hepatocarcinosen o the F 339 rat inan NTP study
the NOLL was established at 160 mpgdkse bw  Tlowever, moethwlearbamate s not
carcimnpeenic in the Wistar rat nor in 2 difterent mouse strains It as alse not genetoxic in
several inowitro and i vive penotosicity tests with differeat endpoints o the view of the
FI2Athe difference between the exposure to methylearbamate ansing from a consumption
ot about 20 podl beverage andd the NOL of 10 mpfe bow o the fespan study in the rat
15 of the order of several magmtades In addition the caleutated upper Bound hictime risk of
cancer tronn ingestion of methvlearhamate s about 1 om <42 mullion The FIXA therelirne
cancluded that there s a reasonable cemamty of ne harm ansing from consumyion of
DMDC -veated heverapes T SOF has concurred with this view bat the French authorties
doubted the vahdity of the nsk calculation and woutd prefer fo sce g comparative
rctabiolism siody carmied out Tor DAMDC in ghe P34 and the Wistar gt explain the
different Carvmueenic responsey

S ln the studies carried ot wath osvertreated erange Juice and wime (4600 med DMLDCY ne
cstimation of talal carbamuethoxy derivatives was carned out Hence their negative oulcemy
gannot e orelied qusnmtatvely o the amouns found ar the techrolopacally pernntied
treastment level makme the stomlicence of the nevanve vesulis doubrtul

i The SCI didd not pronounce moots report on the question of techoological need This s
challenzed by the French autboonics bevawse they claie 1o bave an imdustrially etlecove
Prowess 1sing aseptic comditioning ot beverages However it i< admitted that this process
necds special eyupnient amd s nwe expensise ot absaates the appairance ot oy
reaviion products with possible tosie potenttal and wonld theretore e i sutabble alternanve

Repnrets al thye Scwntific Commilttes for tEi _['_I'h_i riv-nindh Series)
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Conclusions of the Commatiee

The quantitics of reaction products wlentilicd are very small and though net every thweoretically
possible carbomethoxy dervative bas een investigated. their toxicological sty bas been
demonstrated in Feeding studics on overtreated orange juice  Orange juice witk selected as o
mode] beverage becawse it has been showr 1o be Lhe most repiesentareee fruit juce as reeards
the matural varability in concentration and occurrence of anuno aceds, sagars and font acids
fownd 10 ditferent lruit juices. Moreover DMDC is non used on pure 10650 {ount juice ar on
S0% nectars but on beverages contaming between & and 2085 fran juice only - The amoeunts of
possthle reaction products likely to be Tormed v beveragies treated with DMDO 2t a level of
250 mpd are therefore about 80-fold lower than were presumably present m the To-fold
orvertreated Tnott juice

The assumption that the carginogenic response o methylecarbamate in the F3RbE rat s an
epigenctic phenomenon i3 sitpported by the ahsence of any genotoxic polenta! NMoreover,
mthylearbamate 5 not cavcinowenic i cither the Wastar rat or in two difterent strans of
mouse.  For this reason the establishment of a NOEL and a saletv factor approach s
appropriate  Further metabolic investigations would oot affect the conclusions based on the
salety fhctor approach  In making a risk assessment, the diltercoce of several orders of
magnitude between the NOEL in the long-term rat study and the residues from the proposed
treatment level offers a reasonable assarance of safely tor the consumer from exposure (o the
methylcarbamate formed in treated beverages  The extstenee of an alternative technolopy not
pesulting in any creatment residues 1s a welcome development but does oot offer any screntific
reasons (o challenge the acceptability of DMDC treatment, the safery of which has been
reasonably demonstrated.
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OPINION ON PHTHALATES IN INFANT FORMUILAF
{Expressed on 7 Jung 1996)

o — _—

Ferms of relerence

On the basis of the information provided by the Member States, to advise the Commission an
the public health implications of the presence of phihalates in infant formulaw

Backgronnd

The Conmmission was notificd by the UK of the results of an mvestigation into the
contamination of miant formulae with various phthalates and of related tndings i the fatty
food groups ol total diet samples collected ag part of the routine UK digt simvevs (1,2)
Germany and Austria also provided results of invesngations into the presence of phthalates in
certain food products on thair respective markets, but they did not include infant farmulae.

The current situation concerming TDIs established by the Convmittee for phihalates is
as {olipws

J—

| Phthaiate T [ Staws of TD1

| L | mgikg b.w. Jl

| i (ZethyihexyD (DFTIP)  00s | Full |
Butvlbenzvt (BB . _lma oy Tompoary. |
I nbuthvhenael {1131} [0S ] Temporary \
Dicvelahead (DCEH) ﬁ P B T_@:rnp;r'a:':-._-_ T T

| Dt 2 '.Tcm]‘r.or@-__ L

I (Hhers used tn Food contact materials | 003 LI Temporary Ciroup

- R | Testriction for migration

_Discussion_

Fhthalates sre indusinal chemaeals produced movery Liree tonnaszes world wade and are known
t be cnvnonmental comanmmants with a high solubilite w far Their presenee moinfant
foemulae wenl other fat contumne food products s herefore not unespected  The 1K dita
cover infant tormuolae, fresh cows ook, mnlk gnodacts, meat. poaltry, Bshoand eoes The
Oerman data cover baby fouds fin children alicady weaned while the Aastrian data cover a
witle vanicry of tood products soth more detaibed data on milk and s meducts No data on
pithalates m human breast milk are avalable two the Commutee bor their presence in rhis
medinm could be expeeted becanse of 15 tugh fut contem and the ocourrenes i it of other fal
seuble ey eronmental contaminants

Heparts of the scicatifie € ommaitee for Foad JThiets -ninth Serivs)
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TUUNE D  PHTALATES IN INFANT FORMULAE

It the various daet formlae the lesels of ol and mdividual phekalates analvsed were
comparable The UK beues show that the estnuted imtakes of indwvicloal phthalates soere all
Belons the redevant TO or temponny TS set v the Connnittes 43 343 Geven the uncertaimies
sbaut which unknewn phithalates ae imcluded inothe measurements of 1613l phthaliees and the
imcesnplete hnowledoe conceomne the tosicolomcal protte ol such nuswres, the Commiitey
considers that s aippropraie oy cemysre the level o total phibelates as measured with the
SCE sreap wwsiniction B migragion vom tood contact muatenizals equivalenm 1o 605 me ke

I Aday

Fanhier reproduction and terualoey studics on several phehalates have aleeaddy revealed effecrs
o the tests and on emlnyvone developoent, but only at very lieh doses, and these studies
were meluded when the Commitce established its TR s

Since then new evidence on the reprodactive efcets of philadates has been published (563 In
the Sharpe of oof studv (53] onrats, only a single dose level of batsibensyl phthalate (BBPY was
cested estimates] to ramee om0 1 1o 009 mwdka b dalay, v the mothers” drinkimge water
throughout pregnancy and lctation It showed miner effects on testis weight amd sperm
production These prelimimary findines suggest that reproduciion could be attected by BIIP at
Lo dlosies froa exposure doerng prenatal and carlv postoatal life, buar require confirmation In
sty by the Nanonal Toxicology Program (NTP) diboesd phehalate (IBPE was administered
im the diew to rats during peepnancy and lactanion €6} The male ottspring continaed to recenve
DB for 17 weeks atior weaning alse via the dien, The swady showed neither testicalar lesions
nor reduction of testes werght at @ dose fevel of 279 medky b These effects were ohserved
at mgher dose levels,

Conclusions

At the present ime, the Commtttee sees no reasons to change oy current TDI or its current
temparary T0[s,

[t notes that the data provided by the UK for individual phthalates was based on only recently
developed methodology

The Committee concludes that the estimated mtakes of indiadual phithalates are all well below
thear respective T or temgporary TDI.

From the UK analvtical data the highest cstimated intake of BEP was 0 009 ma/kz b w /day,
which is well below the temporary T of 01 mgfke bw [t 35 also ten times below the level
where elfects wuore reported e the Sharpe e of study (5 The Committee considers it
mmportant that the findings of Sharpe ¢f of are followed up, but in 1he meantime it 15 of the
opinion that the levels of BRP found inoinfant formulae are unlikely 1o pose a risk 10 health,

- J—
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For DIIP the highest estimated intake was 0.014 mpfke bow . /day which is below the lemporary
T3 of 05 medke bow The recent NTE study (6} on DRP does not provide any copent
reason to change the temporary T It as cherefore the opinion of the Committee that the
tevels of I3BP found i infant formelae do not pose any risk o health

As concerns total phthalawes, the Commitiee considers it inappropriate to compare the level of
total phrhalates as measared with the SCI- group restriction ter migrattan from foad contact
materials equivaient to LO0Y mydke b w /day

For the nsk assessment of phtbalates, the Commitiee stresses the need for fluirther data on the
ocearience of phthalates in food in general and for improvements in anabytical methodoloay.
noreover, because it s ktkewn that phibalates are abguitous i the environment, the
Committee 15 of the opinion that consideration should be miven to the environmemal agpects
by the appropriate hodics.
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THE CALCULATION OF VITAMIN E CONTENT TN INFANT FORMULAE
AND FOLLOW-ON FORMUILAE
(Expressed on T June 1996)

Terms of reference

To advise the Commuission on the caleulation of the vitamin 1 content of infant formualae and
fellowe-on formulac,

Backpround

Directive 91/321/CECY on infamt formulac and follow-on formulac specifies that these
products shall contain & mimimum wvitamin 12 content of 0.5 mg TEZ e of polvunsaturated fatty
acids (P As) expressed as bnoleic acid {Anncs L6 and Anmex 11,60,

The UK secks guidance from the European Commussion on how this recommendation should
be interpreted, particularly because of the more extensive use of PUEFA ininfant formulac and
follow-on formulae  The Furopean Commission has in wwn asked for poidance from the
Scientific Committee for Food on this matter

Discussiomn

Mos necessary finst to consider of the proposed reference 120 PUFA ratio, 1¢ the ratio of the
armount of vitamin B (ma of d-o tachopherol) to the amount of PUFA in grams, of 0 5 i3 safe
and adeguate Trom an evaluation of the results of human and animal cxperiments which diets
rich in Tineleic acid st was proposed that a rano of 06 s necessary 10 prevent vitamin B
depletion (Harrs & Embrec, 1963) In differem conditions, the mimmum symptom-free ratio
was townd belween 04 and 008, these differences include the particular deficicney sypmtom
wreler examnanon @s well as ume of depletion and effects of mimwals and other pulnents i
the expermmental dicts {dugpds, 1989 Ties, even o a value of O & may safely be assumed, the
current O 5 value could remain the reference base of caleulation

PUFAS nerease the requirement for sitamin B Hhahly unsaturated  miolecules  are
preferemalby perovized  Hodman found that as the number of double bonds increase froon 1 1o
6, the relatnve masimom rae of auto-osedation of individual pure futts acid methyl esters

Plheconve 0320170 wa ol larmudae end Wl on formalag, £ 1 1 20357553 74
STE Tocepherol Equicalent
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AND FOLLOW-0N FORMULAF

witrer ol 3770 were m the ratios 0025 1 20 60 B (Hedman 19501 Che resales of invivo
Audies have given boweser shelnly difterent results By feeding aovariety of tats which difler
o compusition wilh respeet to PURAS 100 voung. iocopherid-deficient rats and recording the
arme onsct of creatinunia, i svmptom ol muscle cell membyane damace. Watting et Herwitd
fave extimated that the rates ol peroidation of mano-, di- -, et penta-2 and hexaenoic
Fateyv acids interms of relative locopherol requirements was 03, 203040 Soand 6, respectively
(Horwitt, 1962, Witting & Honwie, 1904 Thus the rebative vitmmn 12 requicement, as
determined i vive, can e comerted Lo absolure Sigures frable below)

TARLF
FSTIMATED MINIMUM REOUIREMENTS OF d - a- TOCOPHEROL ACCORDING TG THE
DECGREE OF LINSATURATION OF PUFA PRESENT IN [INFANT FORMILAE.

Fatty zcids . Double butnds Vitamin F(1)
; reguircments
{mg/o fatty acid}
Linoleic 2 0.5
¢ = linglenic A 075
Arachidonic | 2! |
Licosapontacnoic N 125
Daocosshesacnoic { | 50

(1 d- & - tocophersl

{ anclusion

The Committce therefore recommends that the vitamin E content for infant formulae and
follow-on formulae shall be caleulated on the basis of the recommended witamun E content,
and raking inta account the member of unsaturated bonds given by the PUFA content of the
formudac, as it 15 illustrated by the representative latty acids m the above table. In no case
shadl the content be less than 0.5 mg TE/100 keal.

31 Reports of the Scicatific Committee for Food { Thirty-ninth Series)




QOPINION ON THE ASSESSMENT OF NOVEL FOODS
PARTI
Reconumendations concerning the soientiflic aspects of infermation neccssary to support
applications {or placing on the market ol novel loods and novel food ingredicnts
{expressed on 7 June 19940)

Tahle of Contents
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2 Catcgorics of novel foods and novel fond ingredients idemified in the 5L
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3.7 Taxicolopical requirements 39
1E lmplications of NI to human nutnition 40
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110 Allergents potential 4l
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Class 2 Complex NE from non-GM sources 13
Class 3 G plants and ther producs 44
(Class -1 GM animals ane their products 4
Class 5 OM microorgamisms and thewr products A4
Class & Foods produced using a novel process 45
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1. Introduciion

Whenever changes are made to the way in which a food s put on the market, produced
or processed o1 non-traditional ingredients are used. the implications for consumcr
safety and nutritionat value witl require consideration. Intormation will be needed on any
issue relating 1o both these aspects. Al present, the issee of food salety o relation to
novel {oods is under consideration worldwide. The Waorld Health Orgamization (W),
the Organization for Economic Cooperation and Development (OLECDY, and other
national anrd nternational bodies have addressed both zencral and specihc aspects
relevant 10 the wholesomencss of nowel foods A number of reports outling the
philosophies and the developments in this ficld {see references)

A part of the development of the EU Reeolation on Novel Foods and Nowvel Food
Inpredients the Buropean Commussion has asked the Scienihie Comnmttee lor Food
{SCF) w develop recommendations concerning the scientfic aspects of

[ the information necessary 1o support an apphicawon for placing on the market of

novel foads and nowvel food ingredients,
Il the presentation of such information,
I the preparation of the initial agsessment reports,

Thes repert covers lask |

2. Categories of novel [oods and novel Tood
Angredients ijenificd in the EU rerulation

Aceording to the Commaon Posiion (200 25495 of the Cooancl of (ketober 23,0 1993
(R0 3200000 the EU regulation will apply 1o the placing oy the marker of roonds of
food ingredienes which have ol hilwerte been used for haman consumpion 10041
stanibicant degrec within the 15U and swhich Ball under the Tollowing catepores

: Sinmds and b murcdients conmning or conststae of cenctic e
ab Fouods and tood muoredionts contaming or consistian of cenctically modilied
RIVETOTEYE within the meaning ool IHrective O 2200,

CONCEMEel A ] TS p
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{1+

(1)

Foods and tood ingredients produced from) ot no contarming, genctically
e ified oganisms,

Foods and food muredients with o new o ntentionally modilied  primary
mclecular struciure,

Foods and forndd mgrediens conststing of or isolued rom mnorooreanisms, liing
o aleac,

Fonds and food ingredients consisting of or 1selated trom plants and fond
mgredients 1solated from animals, except for foods and food meredients obtained
by traditional propagsating and breeding practices and which have a history of safe
FETAR

Foods and food inpredients to which bhas been apphed a producaon process noe
currgntly used, where that process pives rise to sigmficant changes o the
compesition or structere of the foods or food ingredients which afleet therr
nutritional valee, metabolisim or the fevel of undesicable substances

The repulanon does not apply o0 lood additives Balling within the scope of Council

Dirccuve X I0FEECT, flavourmyus for use in foodstufls fulling within the scope of
Cotnctl Directive 8RA8RDERCY, o extraction solvents used in the production of

feodstufts Balling within the scope of Councl Directive RRSHEEECT

Key issues for the assessment of novel
foods and novel fonil ingredients {(NE)

3.1 Generzl considerations

Foouds are usually complex mixwures of macro- and mucreconstiiuents which prowvide
encrey and nutnents and contribute go the well-being of humans. They have traditionally
heen reparded as natural, beneficial and necessary products whose safety and nuentional
value need not be questiomed. Regulatory approaches to food salety have reflected this
attitude and have focused on food addives, processing aids and contamimants of natural
or mdustrial orietn. Thus, foods bave not hitherto becn systomatically subjected to
nutritignal or wxicological evaluation, cxeept i rare cases, where acute toxic cficers
bave beea reported in humans (oo selamine, cyanogenic ahyeosides) or n those cases,

TORLW of 11 2198, p 2T
TOTLIR4 O 157 10%8, p 61
SOILLSTof 24 6 19%R, p 2%
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where animal studies or human experiences have suppested adverse effects from raw
{od materials (¢ ¢ raw soya four). This is not to imply that nototional evaluation of
individual loods and of whole diets has not been performed. but that such nutritional
evaloations have not been used as a basis for a safety assessment of individual foods On
the other hand, food additives are nor permitted in food unless they have been subjecred
ta exhaustive toxicalogical evaluation

Various foods are known to contain ioxic compounds, incloding mutagens and
carcinogens. Sonwe chromc diseases in humans have a dictary ¢lement in their cintogy.
Althoush it is agreed that some adverse effects of the diet on health arc related to the
pattern of nutrient intake, the cxact mechanisms involved are not known. It is possible
that some i1l health is due (o chronic expasure to constimients of raditional foods. Undl
recently little atiention has been given to thas aspect o to the possible role of modificrs
of taxic effects (.o, anticarcinogens) naturatly present in {oods.

The assessment of the wholesomeness of foods including novel foods and novel food
ingredients (NF) presents a number of scientific challenges Conventional toxicological
evaluation methads cannot be appled to ifoods, because foods present particutar
defficutties not encowntercd with the tesung of food additives and contaminants wr vive
and o vitrn For example, the amount of feod 1o be incorporated in the dict for animal
fecdinge studies without perturbing its nutritional balance makes the use of comeentional
safety Tactors mappropriaie for risk assessment and management for any product
intendad for use as a food or a major food ingredient Furthermore, traditional metabolic
and pharmacokinetic studics are not direerly apphicable to complex chemical mixtures
like Toods The use of mutagenicity and other m vigre tests for foods requires special
techniques and cautious interpretation of the results

Therelore, alternanve approaches for the wesiing and assessment of the wholesomeness
of fouds and major food ingredients are needed The wltimae sirategy for combined
nutritional- tevcolugical testing will extend from initial tests moviere and peovive studies
in amial moedels 1o studies in lumans i needed.

3.2 Genetically Modificd Organisms (GMY)

Dircctives SO2TSERC aned 902207510 as amended e direetive 94 08ELD sep om the
mloination requirements tor the salety of the contained use of genetically: modified
microoreanisms (GMAT and the safery ol the deliberate release of genctically moslified
arganisms (GMO), respectively The requirements in these directives are also relevant to
(MO ecovered by the U Renulanon on Novel Foods and Norel Food Ingredients and

SOt oEs A p |
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fulbill lasic information requirements needed for the safety assessment of SN The
present recoimmerlations spectdically focus on those aspects relevant to human food
sitlely 18500y

3.3 Substantial eqnivalence

The concept of "sobstantial cquivalence” has been introduced by WHEO and OFCT wih
particilar refercnce to fusds produced by modern bictechnology. Inthe terminology of
the OFCT, the concept of substantial equivalence canbodies the idea that existing
organisms used as foods or as tood sources, can serve as a basis for counparison when
assessing the safety of human consumption of a food or tood component that kas been
modificd or is new 1 a new food o food component is found to be substantially
cquivalent 10 an ¢xasting food or food component, it can be treated i the same manner
with respect to salety, keeping in mind that esrablishment ol subistantial equivalence is
not a safety or nutnitional assessment i itsell, but an approsch to compare a potentiai
nesw food with its conventional counterpait.

The apphcation of the principle of substantial equivalence can be extended to the
cvaluation of foods from nuvel sourees and processes Sobstantially cquivalent NE uare
thus comparable, in terms of sattry, to thetr conventional counterpart. Substantial
equivalence may be established either thr the whole food or food component including
the mtroduced "new” change, or it might be established [or the food or food component
exeept for the specific "new” change introduced. T a NE has net been found ta be
substantially equivalent to an existing lood or food component, this does not imply that
itis unsafe. It ust indicaies that such a NF should be evaluated on the basis of its untgue
composition and properties.

The ¢stablishment of substantial equivalence is an analylical excreise in the assessment of
the refative wholesomencss of @ NF compared to an existing foed or food component. Tt
contains a dynamic element, as the continuing modification of a food requires that the
basts of comparison will evolve in & way that the most recent NI iz compared with an
appropriate {ormer NF and not necessarily with the most traditional counterpart

The comparison may be a simple task or be very lengthy depending upon cxperience
with and the nature of the NF under consideration The technical approach to
establishing  substantial cquivalence wall differ between  whole  animals,  plants,
nucroorganims, chemical food ingredients and novel processes and is addressed In more
detail under the different classes later in these recommendations
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3.4 Compositionai analysis

Analytical studics of the compaosition of the NF are of crucial importance nat only {or
the cstablishment of substantal equivalence but also as a prerequisite for nutnitional and
tosicological assessments. Methods applied have to be standardized and validated to
chsure quality and consistency of the data. The analyvses and data presented shouid be
based upon sound saenufic principles snd should be tailored to the nature of the NI
Imvestigations should focus espeaially on the determunation of the conlent of crtical
tutrients (botd macro- and micronutreents) and any cnitical toxicants and anti-nutritional
{actors which mipht be either inherently present or process derved.

3.5 Intake

The consumption patlern may show a major change when a NF iy included in the diet
and thus affects human nuteitional status. As it may not be possible (o predict such
events, a4 survellance programme should accompany the marketmge ol a NI Such a
programme should encompass information on changes in the condinons for processing
and preparation as well as effccs of posaible replacement of other fooads or Tood
componéents of dictary importance. If surveillance reveals changes in those lactors which
rarse concorns reparding wholesomeness, a reappraisal of the acceplability of the WNF
would be required.

3.6 Nutritional considerations affecting toxicological testing in animals

Im the overall evaluation it s of crecil importance toonterprete carclully anv adverse
eflects seen in anmimal studies and to distinguish between toxie effcas and those due 10
nutrttional mabalance ta the expertmenial diet Thues, notritional and toxicological aspects
have to be closely mregrated 10 the assessment of NE - Therough knowledse of the
nutribional properties of the NI (e enerpgy value, protem content. and bioavailabality of
micronutrients) s needed as a prerequisite of the toxicological lesting programme. 1n
destering ammal feeding siadies, the maximum level of dictary incorporation achievable
without causing nulritiongl unbalance should be twe laghest dose Tevel, while the lowest
dose Tevel should be comparable wors antopated cole i e human dicl

[F the predicted vsame Tevels and consamer intikes are likely to be hich, the application
of the tradinonalby caloalated safery factors emploved i safoly ssessment mav Create
dubiculties v desicnnge converntional animal Teedine sadies with adequate dietary
incorporation levels o ensure Clearsnce fur wse in huemans at the anticipated
consumption levels To conmpensate for the imability of emploving reasonably adeguate

m;imrlﬁ l.rl'-_thr: ;‘;-E:l'_i..‘l'lliﬁt‘ {'r:!n_n_n_i.ttct_l'::lr I'.’:_:!ﬁ['rl'lﬂq'!in_lh_!'-}_ﬁ'i}'ﬂ )
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salety factors any subchronic or chronwe annmal feeding studies require supplementilion
I abzorption and metabobismstuslios ianmals and eventually in homans

A hohistic s¢ientific mterpretation ol the ovendl whoelesomeness assessment data on a
citseslv=case basis can provide the geeeptable ustilicanion for the use of safery factors
teor NE Jower than those traditionally used in salety assessment

3.7 Toxicological regquircments

In ineiple, the oxicolemeal requirements tor N need to be conadered o a case-by-
case basis. In establishing the need for the provision of tosicalomesl data three scenanos
iy he considered:

{17 Subsiantial equivalence can be established to an accepted traditional food or food
muredient, m which ease no further teshing 1s needed

(2 Substantial cquivalenee can be established except tor a single or few specific trans
of the NE. in which case any {urther azsessiment of safety should tocus spectfically
on Ehese traits

(31 Nether partial nor total substantial equivalence can be established. in this case, the
whalesomeness of the whole nowvel tood or macronutcient has to be asscssed using
an appropriate combined nutritional - toxicelogical approach

" substantial cquivalence to a traditional counterpart cavnot be esrablished  the
whaolesomeness assessment has o take into account not only knowledge of the identity,
chemical structure and physico-chemical properties of the NEF hou also aspects such as
source, composition, potential intike based on the proposed use in the general died. the
potenital exposure of parttcularly vitnerable population zroups, and the likely effects of
processing. The ureater the predicted dietary exposure the more extensive the required
toxicolopical testing programme will have to be.

3.8 Implications of NI to human nutritien

The overall assessment mwst consider nutntional implications both at expected
customary {normal) intakes and at maximum levels of consumption This evaluatien will
be suided by a thorough appraisal of relevant lterature, compositional analyses,
comparisons to consider substantial equivalence, and, if needed, data from investigations
in ammal models. 1€ a NF is expected 1o have an important role in the dict then
appropriate hurnan nutoitional assessment data are needed  Adtention should be pad 10
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the particolar phivsiological characternstics and metabolic requirements of groups such as
inlans, children, pregnant and lactatimg women, the clderly, and those with chronic
diseascs {c.g. chabetes mellitus and malabsorption},
1

Information will be needed on long term as well as on short term effects of cating the
N The appropriate information should be derived by combaned nutritional and satety
post-market survelllance, but addinonally consideration should be piven to addressing
these clfects by specific concerns abowt nutritional quality {e.g. the fong term efiect of
fat replacers on the metabolisim of far sofuble vitamins).

3.9 Novel micresrganisms used in lood

Microorgamsms may be used as producers of foods, food mpredients or food additives.
Many have a long tradition of safe use in food feomentations. They may be killed in the
fermented product or consumed alive with 1t

By defimtion, nuersorgansms with no radimonal use i food production n Lurope
cannot have a substantally cquivalent counterpart in Europe and will therefore need o
Lie assessed. Relevant entena are: contaimment {e ¢ hmited o [ermentor, remainimge alive
n food or killed during processingy:. potential {or colonisanon ol the mammalian s,
potential for toxipenicity as well as pathogesicity in mammals, and whether cenetic
engincering was applisd or not I penetie moditication 15 employed, the considerations
on potential transfer of penetie matenal from GMAD as desenibed i 5 VAT become

relesant

The sadery assessment of a GRM sheald consider the ongin of the newly imrodoced
material, ¢ vectors, regulatory clemems, foreen geocs mciodimg target and marker
genes, Fwo cases have w be considered

. the homaelogous svsiem Eself cloning), where all genetic elements mvolved are
denved from strains wathin the same laxonamie specics,

. ihe heterolooous system, where the donor organsm of the genctic clements
Lelongs to a taxononue species other than that of the recipient

Oenerallv, the seareeatonal and Gioricontal stalithite of the constraces are ol interest oy
sell-clomed oreanisms the concept of substantal equivalonce nieht be applicalle in most
cases  In heterologous svstems both the safery of the pene produet e relation 1o its
eftiects an the food and the et alzhe nes trait on the paperbies of the microorgani<in
i the tood ad, adter ingestion, in the o need w be assessed The implicianon of
hesrerernial ene transter in the sot shoold be anatveed and evaluaied
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L10 Adlergenic potential

The potential vccurcence o allone reacnons te novel proteins or other constituents of
NI oshould be explored As oa general prinople of assessment, the unmuanologicad
reactivity of indmvidhals who react to the readiional food counterpan should be tested
viteer ared enr vives agranst the NI The letter approach may nase ethical ssues sehich must
T taken it aooourel T the novel protem s expressed by penes dermved from a source
knewn o be associated with foed allerey, sera ol people with conlirmed allerpies o tha
source con he subyected (00 speadic immunological tests, e u Western Bloting or
rachoalleraesorhent test {RASTY Wiy vries tests arg ncgative, i vive skin prick 1sts o
chmeally supervised double blind placebo controlled challenges i these people mav by
performed Al studies should comply with relevant elements and ethical principles of
guidelines on Good Chmea] Practice and Good Laborstory Practice.

A nuinber of fictors can serve as mdicators of the patentizl allergenicity of novel
proteins, such as sequence gpitope homology with known allergens, heat stabaloy,
sensitivily e pHlL digestibifity by gastrointestinal  proteases, detectable amoumts in
plasma, and molecular weight  Adiitional evidence might emerge trom pre-marketing
human resalts and reports of workers' sensihzations

New approaches are needed 1o assess the potential allergenieny of NE in humans In the
present state of knowledee, the allergemuaty of a novel food ffom a GM source should
melude consideranion of the alleresemc potenual of the donor and of the recipent
UTEAMSIEL

J. 1] Assessmient of marker genes.

Marker gencs are used as Ttags” to adentify and (o select those cells of plants or
micropreanisms which have been transformed spccessfully by genctic modification,
Normally they are not suppoesed to play a role of their own in the final product or NF
The marker genes, presently uscd most frequently m oplants, are those conferring
resistance 1o antibiotics or increased tolerance ty herhicides Others confer heavy metal
tolerance or phenotypic and bochemical selection The requirements for evaluating the
safety of marker genes are basteally similar to those applicable to the safety cvaluation of
any other foreign gencs
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The assessment (n plants needs to consider:

+ the marker gene iself and the produet it encodes;

. the methods for analyzing and quantifying the marker gene and its expression
products in the food,

. the potential toxicological andéor nutnuonal effects related to the Ainetion of the
marker gene,

» the potential for honzontal pene transter to gul microoranisms

The use of marker penes i microarganisms, especially those genes conferring antibiotic
resistance, has to be assessed in relation 1o the host organism, the biological containment
established by the genetic construct, the possibality of colonization of the human gut by
these GMO, and the relatonship between the etficacy of antmicrobiats and the acqguired
resistance.

It can be foreseen that a hst of approved marker genes can be developed based upon an
evaluation of their primary eficers on the host orgamsm. Their secondary effects on the
heast will depend, amonp ather factors or the inserfion site in the host PNA and wall
need an assessment on & case-by-case bagis, although there 15 no reason 10 suppose that
the potential for secondary effeets s greater for marker genes than for any other insered
LENES,

4, Scientific classification of novel foods
for the assessment of whole-someness

Foads and tood meredients which fall within the scope of the U Regulation an Nowel
Foods and Food Ingredients sre very diverse {see Section 23 To faciitate satety ang
nutrittonal evahiation, six classes of NE have been identifiecd These ditfer in complexity

andd 1 the rssues that need 1o e addressed

For the purpose of these recommendations, the teron "plangs™ covers also seavced. The
term Cammals” inchodes fish and shelltish, and the weom "mcroorpamsm” encompasses
bacteria fung (mcludine veasts) and mucro-almae (viruses amd plasnods are outside the
seope of these pindelimes)

Class |; Pore clieomicals or sinpde mixtores from non-GM saorees
Chis class comprises foods and food componenes that are single choracalls detined

sulsslances or mistures of these which are mot oltmnel hom planes, animaly o
ncroerzantsms it have been cenetically modified T suly classes can be sdentadied

Repuirts of the Seientilic Commirtee For Fowd CThivts -ninth Seriesh
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L1 the source ot 1l N1 b a bistory ob tood wse in the ELU
I qhe soence of the N1 has no iistore of Tood wse i the 1
Class 2 Clomplex NF from non-0:%] sources

Fhis class comprises comples N owhich are or are guenved from sourees which have not
been penctically modificd  Intact plants, ammals and micrompanisms used as foods as
well as foad components (@ g complex carbohydrates, lars, proteins or those stbstances
cultectively ceseribed as dietary fibre) are included Twe sulb classes can be identified:

1 the sorrree of the NF has a tustory of food ase in the 1L
2 the source of the NI has no lstary of food use e the KL

| SV I

Class 3: GM plants anet their products

(nd plants ecan be conswmed dwectly as unprocessed foods or after having been
processed mnto foods and {ood imgrediemts meluding pure chenacals, This class of NF
mcludes all such Foeds and food meredients. Two sub classes can be wdentiticd.

3.1 the host plant used for the penetic modification has a history of vse as lood or as a
saurce of food inthe LU under comparable conditions of preparation and intake,

32 the host plant ased for the genetie modification has no hstory of e as tood or as
a source of food e the EV) ander comparable coaditions of preparation and intake

Class 4: G animals and their |1rndurt5

OM oanimals can be consumed directly as unprocessed foods or after having been
processed into toods and foed ingredients including pure chemicals Products directly
produced by (M animals {¢ e egps, milk) can be consumed either processed or
unprocessed. This class of NEF ncludes all such foods and food ingredients. Two sub
classes can be identified:

4.1 the host animal used o7 the senctic modification has a history of use as food or as
a souree of food in the LI under comparable conditions of proparation and intake.

4.2 the host animal used for the zenetuc modification has no history of use as food or
as a source ol food in the EU under comparable conditions of preparation and
mtake.
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Class 5: GV microorgaisms and their products

Living GM microorganisms may be used in food production or in the productian of food
ingredients. This class includes all WIT which are, or are produced using, M
microorganisms whether or not there are any bving cells in the NF as consumed: Two
sub classes can be identified:

5.1 the host micreargamsm used for the genetic modification has a history of usc as
food or as a souwrce of {ood 1n the EL under comparable conditions of preparation
and intake

52 the host microorgamsm vsed for the genctic moedificanon has no hrstory of use as
food or as a source of food i the EU under comparable conditions of preparation
and ntake.

Class 6 Foods produced using a novel process

This class comprises foods and food ingredients which have been subjected (0 a process
not currently uscd in food production. Novel processes for food production may
encomtpass for example pew ypes of beat processing, non-thermal  presgrvation
methads, new processes o chill or freeve products, o dehydraie products. and the
application of new processes catalyzed by enzymes According to the scope of the 12U
repulation. the resutting product s only considered to be a N1t the process results m
chanees in the chemical compesition o structiure of the food or fuod neredieny, which
attect its nuerinonl value, mctabolism or level of undesirable substances.

The association hetween the descabed classes and the categonzation in the L
Revalation on Nosel Fouds and MNovel Food Ingredients ts outhingd in Table ]

a. Edentification  of  esseatial  informadion
for assessment of wholesomencss

In this seetion steuctured schemes are provided wodenefv the tepes of information thl
are hkely to e reguired 1o establish the saferv of particalar elasses of NEF Ot s
vecoenered that no tormabsie approach can cover adequately all W17 and these sehemes
are therefore provided for putdance only I other information o avalable or relevant for
the assessotent. 0 should he submitted  However, ol iU ds propesed to omit certain
information from a dossier cequested inany of the schemes, the sciennfic justiltcation tor
this shoald by siven The rexalts of any bwvestuanons 1elesam doo safety assessment
winch bave been carned oot st be reporled
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It the assessmcnt oF NF Ao toous 15 the newelty e se Chesneal o microbologicad
contaminands of NEF oot speafically related to the novelty are not addeessed e these
reconnmendations  Suwilarly, the presence of microhod tosims aod microlbal or viral
tfective apents s net constdered unless this 15 a consequence of the nevely

The wdenutication of cssential information for assessment 15 pnded by she divisien mto
sin Classes descobed in chapler 4 Alter allocating a NE e o class o subclass, the
attached Table 11 can e owsed 1o deternung swhich of the stroctieced schemes 1- XTI
should be consulled (o pronade the aformation regquired to support s satoty
mtrinonil evaluiiion

In the Bollowing, the informaton requested mocach particelar structured  scheme s
specified in more detal

I. Specification of the NF

Specdication of the arigin and the composition of the NI s needed to ensme the dentity
between the product tested/evaluated and the product 1o be marketed  In the design of
the specification, parameters most relevant (o characierize the product Tromea safoty amd
nietritional point of view should be considercd.

Such purameters include species and taxon, as well a5 chemical composiuon relating
particularly 10 nutiitional properties and possibte antiutritional:toxicological concerns
Taxoaomic identity should be cstablished accarding to referenced and internationally
accerded principles and deviation from soch principles should be explained

Information on the avalability of specified reference matenal should be submitted.

I, EfTect of the preduciion process applied ¢o the ME

In principle, this scheme applies to all NF which have been processed dunng production.
The description of the techmieal details has 1o be sutficiently detailed (0} to pormit a
distinction between novel and existing processes, and {u) 1o predict whether the
patential of the process to introduce physical, chemical andfor biological changes in the
food might have an unpact on essential nutrittonat, toxicotozical and microbiological
parameters of the final product.

The assessmoent of nev lechnologics needs to address any orpane and tnorgame reswducs
or contaminants derved ftom apparatus and equipments or from chemical, physical or
biglogical aids used in the novel process. Critical aspeets of the production process In

—_ [ —
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relation to NI are those, which ensure that the final products of the described progess
cotmply with the spectiications given under scheme |

As regards hygicnic parameters, these are not included in the assessment of NFs but arc
covered by Directive 93743/ EECT.

The assessment will focus on the {food product resulting from the novel process on a
cuse-by-case basis The ultimate aim of assessmient will be the evaluiion of the process n
a wider sense without the need for actually testing and assessing each conceivable
food/process combination This imphes a broader strategy in which representatives of
relevant food classes, processed by the novel fond process, should be compared cither 1o
untreated counterpans or o counterparts which have been processed inoa related
rraditional manner

I11. History of ihe organism ased as the source of the NF

The novelty of food plants, food animals or food mucroorganisms in relation 1o these
suidelines is defined by their novelty in the European food supply 1 speaiesitaxons of
plants, animals or microorganisms have had no generally recogrused use in the diet of
any of the EL countries according to national dictary records, the speciesflaxon
considered new, and a full description is needed to assess its future role in the Roropean
fuod supply  This should include information on the past and present use of the plant.
arrimal o1 microorzanism and its products i the food supply i ather parts of the warld,
Such information should also mclude

. past and present methods 1o oMain raw materials and [ood, ¢ g by raising,
harvesting, slaughtenng, and captue,

- procedures fur fermentation and preparation,

. deseription of ransport and storage conditions, amd

* it traditional role in the diet at locatieons outside the 1LY

V. Effect of the genetic modilication on the properties of the hos1 organism

The information sathered throgeh this scheme focuses on the efiects of the penee
maedification on the nopertiea of the GAMO compared 1o the bost orgamsm Tt
differentimes between ttendend and onmintended effects In the latter case. special
attention should be wiven to any oubitional, teacelogical, and micrebiolowical impact on
the Toods

TrHLITA el 1T 1t op |
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CGMNE plants, The poociples tor eviluating G plams and ther products are smilir 1o
thesse valid for mon-GA plants and thelr products The satery evaloation of o GM plant
may be a simpler 1ask than the evaluation of 4 novel non G plant, o the nenmeditied
organism s a tradittemal food plant and dhe alteration has ocourred by means of a
precesely detined process of genctic modilication. In this cise. the safely assessment can
Tocus on the resaits of the penetae modidication

Where the venctic modification results inoa new phenotype, the composional
consciuences of s modihcatwn should be defined and tested I0 ter example,
senctically modified plant 15 so designed as 1o express a naturally oceurring insecticide,
cncoeleed by a gene derived from another orgamsm, and has therelore became resistant 1o
certain msect pests. then the toxicelogical profile of the iniroduced insecticidal
compenert needs 10 be determined  The safely of this modification of the chemical
compasition can be evaluated by standard toxicological procedures, 1t should mchuide an
assessment of the potental sllergenicty [ addimon, secondary etfects {positional
citects) have to be taken o consaderation These effocts of the msertional event, ¢ g
the mgertional mutatiom tsell” or a genomic remmangement will mfluence the overall
cuteome of the genctc modification A knowledge of the normal toxim production in the
plant and the offect on it of variows erowth and culturime conditions, to wlhich the Gk
plant is subjected. a5 well as knowledee whether the now gene product appears in the
final food. s essential  The same rcasommg  applies to nutntionatly  important
compaonents especially in food plants.

Iiszential steps of the safoty evaluaton are therefore.

. churacterisation of the parcit food organism;

» characterisation at the molccular level of the nature of the genctic modilication
including insertional pousition, copy number and biochemical expression leved,

* establishmenr, as tar as possible. of substantial equivalence between the parent
food orgamsm and its new denvative through chemicat and phenetypic anabysis;

. il substantial equivalence cannot be established, conventional safely studies on

specific chemicals oceurring in the fond due to the phenotypic changes involving
cither the new product of the new gene or the safety of inherent natural toxing
nov present it aliered amounts. The potential allergenicity of the new components
also needs Lo be addressed.

M animals, The general principles established for the safety evaluation of GM plants
apply aiso to GM animals The safety asscssment will inttially address the cstablishment
of substantial enuivalence between the parent organism and the GM organism [ocussing
an primary and secondary effects of the genctic modilication process. For example il the
modifcation is divected towards changing the globuling in cow’s mulk to & more

38 Keports of the Scientific Commitice for Foad {Thirty-ninth Serics)




7JUNE 1996 NOVEL FOODS AND NOVEL FOOD INGREDIENTS

“human' type, the new zlobuling have to be assessed. Another example may be a fish
penetically modified to produce an antifreeze protein. The safety of this chenmcal
modification can be evaluaied by comventional toxicological sirategies and should also
include an assessment of the allergenicity aspects.

G micraarganisms. [n compliance with the provisions set out {or OM plants and (v
ammnals, the parent microorganism, which is the subject of genetic modification has o
priori to be recognized either as a microrganism with a tradition in foed fermentation in
the BEL. as a non-pathogenic, hiologically agdvantapeous buman intestinal commensal, or
as a traditionally used production organism for foods, including food addiives and
technical aids, 1o simplify the evaluation procedure In other cases. not only the genetic
madification bat also the parent microorpamism needs 1o be asscssed as boing nowvel

V. Genetic stabilay of the GMO used as NI source

The question concermng gencdic stability relates to the stroctural and local maintenance
of the imroduced genetic material and 1o the gene expression in the {HiMG.

V1. Specificity of expression of novel genetic material

This scheme refates (o the factors invoalved m regulation of pene expression, for instance
erganftissue specifiony, conditons of repression and activation

VIL Transfer of genetic material from A

Based on current knowledge, considetations of gene transier from GACY in the Tnaman
gul focus on migronrganisms  Morzontal gene transter amoeng microorganisms s well
established and has theretore to he considered in food safety assessments, One aspect of
brolosical  conminment s the  passible transfer of  genetic material from (A
microorganisms o the homan o mcroflora There are different possilnlities for
addressing tlus aspoct i dn experimental settin, e g0 anennsl or g viee put models

[n assessine e food safely consequences of gene transter, the nature of the pene and s
product. the trequency of the vanster, and {he level of expression in transformed
microvrganisms should he aken imo account Transter of cenes feom plants 1o
microursanisms is a theoretical possiulioy, the consegquences of sach an event should be
considered

Heports of the Scientilie Comrittee fiue Fool {Thictyv-ninth Serics
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VI Ability of the GMYEN 1o survive inand colemise the hnman gut

The genetic madieation might Tacilitae survival dunne passape threaeh the imestnes
and colonization of 1he human gt Antgomistic aed  svonergistico offects on thwe
compusition of the intestinal Rora may ceour and have an miluence on human health
Theretore, experimental daia are required on the respective properties of the OX O

For living CGAM in doed attention shoeld particularly focus on their capability 10 surove
im and cobnize Lhe wastrointestinal (ract and to maintain ther penomic stability: TFor this
assessment o vire and e veve gat models mimicking the human situation as closely ay
possible may be needed  Aspects relating to pathopeniaty and pastrointestinal imnunity
need special consideration

IX. Anticopated intake/extent of use of the NF

Mojectinns of anticipated intakes are needed 1o evatuate the dietary and nutritional
sipnificance of NF. This assessment will naturally draw upon intormation on the nature
of the NF and s anticipated wses based upon its propertics ¢.u. as a fat replacer

X. Information feom previous human exposure (o the NF or its source

Documentation on previous use of the NI source in the B or the NF source and for the
NF in other parts of the world 15 important o cstablish a baseline for asscssment.
However, history of food use outside the ELNs not of'1tselt a puaraniee that the NF can
be safely consumed in the EL The information should deal with such aspects, where
tracditional handling and preparation of the plant, ammual or mcroorganism prevent
misuse or adverse short and lone term health elfects, for example those due to inherent
antinutritional/toxic factors. In many cases, necessary precautions are reflected in the
corresponcling regional and cuitural habitg

Sl Heports of the Scientific Commitiee lor Food (Thinty-ninth series)
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X1 Nutritional information on the NF

The overall assessment should, as indicated above, include a svstemaite review of the
NI's composition, preparation and role which it s expecied 10 have in the diet Such an
ahsessent with & review of relevant publeshed maecrial would cnable an appraisal of
substantial equivalence to a traditional food or food component.

IT substantial equivalence cannot be established appropriate prelmnary assessments
shoukd be made in amimal madels 1o establish some aspects of nutritional qualivy but lull
nutritional assessment necds 4o be dong in human subjects. Such studies should be based
om well defined hypotheses with ¢lear nutritional and metabolic outcomes reélevant ta the
NF, to s dietary context, and to the anticipated consumer zroup.

Nutritional consequonees should be assessed at normal and maximum levels of
consumption, and the nutrient compostional data shoald take inte account the oitects of
storage, further processing and cooking. The elfect of antinatrional {actons fes

iahibittng mineral absorption o bioavailability} on the nutritional valie of the whole diet
shonld also be assessed.

The numbers invobved in study proups shoold ensure that the study has adequate
statistical power All studies should comply with relevant clements and ethical pringiples
of sindelines on Gond Clinical Practice and Goed Laboratory Practice

In somg cireumstances 115 envispeed that plans should be provided for post-market
survelllance for possible bong term effects of the NI

XIL Microbinlogical information on the NF

I addition (o roxcoloical and putrinonal safety wholesomeness of 4 XI° embraces
micredclowcal safcty Generallv, ghe intentionallv used source organism for the NE bas
o be recognised as a non-pathogeme, non-toxigenic mceoorgamsm of known genctic
stability which does not attect the desirable propectios of the nermal infestinal ora The
cxamination of 4 NI shoold melede 3 charactenzation of the mcrooreamsms present
amd the anabeas of theirr metabolites

NIE Taxicological information on the NY

Ihis scheme covers the set of toxcological information needed o assess the NF The
raiee of scenaoos con extend from Faods for which substantial equuivalence can be
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esinblished (0 Foods for which substunnal equivalence cannot be established and which.
theretore, reguire an approepriate muitntional-toxicological testing nogram

It substantial equivatence 1o radonal counterpant cannot e estabtished | ibe saten
assessnent based ona case-by-vase evaluation st consider the fullsing clemenrs

. consideration ol the possilie toxiony of the analytically wlentifed mdividual
chuenmcal components,

* tocarcity studies ioveiee and ge vieg ineluding mutageniaty studhes, reproduction
and reratogenteity studies as well as long tenm feeding studies. fullowing o tered
approach on gt case-by-case basis,

. studies on potential allergenicity

In the case of novel mcroconsntuents and isolated novel food components, which difter
by identifiahle charactenstics from rradmonal foods or tor defined novel produces
abtained from genetically modified argamsms, it is possible to restnet testing w only
those products or substances rather than the whole NE In some cases, the testing of the
novel property wolld have only marginal nototional impheations for laboratery animals
so that the traditomal toxicoloaical approach can be applied for establishing salcty.

Most of the defined chemical substances can probably be wested for their safery stimilacly
te {ood additrves by utilising conventional metheds of safety evaluation as described n
the SCF Report No 10 This implics the use of conventional toxicological testing
procedures applied in a ticred scquence This would involve initial mutagenicity studies
and an approprate feeding studyv in a rodent specics with an exbaustive investigation of
all relevant toxicological parameters. Furthermore, if warranted by structural or
cxpasure considerations, additional investigations should be undertaken covering all the
usual toxicelogical endpoints including metabolism, toxicokineties, chronte towacily!
carcinogenicity, reproductive finction, teratogenicity, and possibly neurctowicity and
INIMUNGtXIetY.

Movel macroconstituents or NI which are not substantially eguivalent to rraditional
counterparts will require a lesling programme depending on the 1oxicological concerns
raised. In peneral, this programme should include at least a 99 day feeding study in a
rodent specigs, wherehy special anention s pald 1o the choice of doscs amd the
avoidance of problems of nutritional wnbalance. These constrants may reguire a
diflferent way of conducting toxicological studies and interpreting their results {see 3 6).

The potential for mutagenicity needs investigation. Any pvifre mutagenicity studies will
necd (o cover the usual major endpoints Special techmeal problems may be encountered
i testing novel macroconstituents in da vigre mutagenicity test svstems, particularly
because of effects of the NF or its constituents on the wronvih medium, the st cells or
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the test organisms, unrelated to mutagenieity. There may be cases where feeding studies
in a second species and an investipation of elfects on the compesition of the intestinal
Nora are needed Also chronic toxicity/carcinogenicity studics may be necessary The
allergenic potential noeds also Lo be investigated

. Review of recommendations

The area of novel fowds 15 developing rapidly. The science and technology s making
cnormous advances and many countries and international organisations are elaborating
procedures and guidelines for the safety assessment of novel foods. In the light of these
developiments, and of experiences gained in applying its current recommendations, the
SCF will recomsider these recommendations after five vears
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§ Glossery

This glossaty b5 1ended to explain the way in which vartous werms are used by the SCF
m s recommendations rather than ta provide precise scientific definnions

Copy number: the number of times a particular coding sequence 1s present in
the penome

DNA: deoxyribotucleic acid, which s present i all Lving cells and
contains the information for cellular stnieture, orgamsation and
[unction

Donar; praanism from which genctic material has been olbtained for
stibsequent transfer

Epitope: distinet region of an antigen which is recognized by the
comibining site of an antibody

Expression: manifestation of a characteristic that is specified by a pene

Food allergy: adverse immune (lgl)-mediated reactions to foeds occurring in

susceptible individuals

{:ene: smallest portion of a DNA molecule that contains sullicient

heritable informatian 1o code for a particular trait or function of
an O ganism
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Food allergy: adverse immune (Tgk)-mediated reactions to foods occurmy m
susceptible individuals
Gene: smallest portion of a DNA molecule that contains sufticient

hertable informanion to code for a panicular trait or function of
AT Oraanisn

Genelie modification: alteration of genctic matenial using the techaiques defined in
Dhrective 90S220/BEEC

Genetically modified
organism (GO an craamsm in which the genctie matenal has been altered i a
way that does not oceur naterally by maung and/or natural

recombination

Genetie stability: the degree 1o which the penette make-up of an organmsm s
rherited unaltered by subscquent penerations

Crenome: the total of the genes of an organism

Hos1: organism into which heritable genetic material prepared
clsewherg has been introdugced

[mmunoassay: methad of measuring using antibodics (o detect cnncentrations
of unknown substances

Insertion: addition of one or more nuclentde base pairs into a DNA
molecule

Organism: anv bicdowical entity capable of replication or of transterning
genglic material

Plasmid: circular piece of extrachremaosaomal [PNA In bacieria and certain
wther organisms, capable of repheating independently of the
chromuosoame

Position effect: anintentional eftect caused by the insertion ob a rene which
mterfores wah the normal funcion of anether gene

Veotor: self-rephcating IESA minlegule meodilied to transter a toreien INA

segmettt into the host eenome
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V.

EFFECT OF THE GENLTIC MOBIFICATION OX THE
PROPERTIES OF THE HOST ORGANISM
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PRINCIPLES FOR THE DEVELOPMENT OF MICROBIOLOGICAL
CRITERIA FOR FOODSTUVES AS COVERED BY THE HYGIENE OF
FOHODSTUFFS INRECTIVE 93/43/EEC (1)
RECOMMENDATION OF THE SCTENTIFIC COMMITTEE FOR FOODS
{(EXFPRESSED ON 7 JUNE 1996)

Terms of reference

- To prepare lor the Commission guidance on the principles o be eonsidered when
assessing the potennhal food baxzards caused by micro-orpanisms and their toxing in
foodstuffs and the scientific basis Tor the development of mictobiological criteria in
certain elasses of foodstulfs under Atticle 4 of the Hyeiene of Foodstufls Directive
GIAYELRC

- To assess in accordance with such principles or guidelings adopted by the SCI the
extent of the nicrobial hazards in {oods

| Background

1.{.  This docwment has been produced by the Scienttfic Committee for Food and
recommends o the Commission the scientific principles that should be taken into account
when developing microbiological criteria for foodsiafts,

I.2. It describes the broad scwotific framcwork within which consuderation of the
development of  microbiolowical  oriteria should  take place It recommends  thar a
micrabiological criteoon should be based on scentdic analvsis and advice together with an
assessment of the risk appropnzte to the foodstuft and s use (2, 3)

1.3, The analvsis of risk from biodogical agents and in particular microbiological agents. is
very much a developing arca and as such it s recommended that further consideration s zrven
to this within the framesvork of the Scientific Committee for Food, taking into account the
work bemg undertaken by the Sciennfie Co-operation task on Microbiotowical  Risk
Agresrmcit aceording o Derective O3 5BELEC{4)

L4, The sciennhe pomciples recommended i tus docwment can be applicd sencrally w the
development of  all microbiological criteria tor foeds Towever they are specibeally
reconnmended 1o the Commission for application to those foodstufis and parts of the food
chain covered by the Heweng of Fondstoadls Dirgenee 434130 EC These principles are net
designed arintended 1o he used for investigatnve work
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L5 The Thveiene of Fooclstulls Directive Y3A3°00E0C (Arnele 1) states that withaoot
prejudice to mote speitic Commaumty rules, microbofogical eritenia and temperature contrel
critenii for certam lasses of toodsied s may be adopted within the fiumewark of the Standing
Committee tor Foodstnfts after consultation with the Scientine Conmmttes e Food, tollowing

the procedure in Aatiele 14

1.6, TFundamental o the application of this directive is the anlsaion o the principles of the
Hazard Analysis Coitcal Control Point Svstem (HACCP) The safoty of lfoods s principally
assured throogh control at the souree. the nse of Gudes to Good Hyaiene Practee and the
application of 1IACCP principles, durine produchon, progessing, hangdling,  distribation,
storage and sale

1.7, The analvsis of fonds for comphiance with mandatory nocrobiological coteria muast be
undertaken moan olbaal laboratoey i comphance with the Official Control of Fondsiuits
Directive{ 5), and The Addimional Measares Concerming the ONcial Control of Foodstutts
Directivie] 6}

2. DEFINITION OF A MICROBIOLOGEHCAL CRITERICN FOR 1FOXODS

A microbinlogical criterion for food defines the acreptakility of a process,
prodoct or Iood lot based on the absence or presence, or number of
microorganisms, and/or quantity of their toxins/metabuolites, per unit{s) of mass,
volume or area.

3, COMPONENTS OF MICROBIOIOGICAL CRITERIA FOR FOODS

—_—

3.1. A microbiological criterion consists of:

« astarcment of the microarganisms of enncern and/or their toxins' metabolites and
the reason tor that concerr in the product,

o the methods for therr detection and/or gquantification;

+ a4 plan definng the number of beld samples to be taken, the size, and
charactenstics of the surople und analvtical umt,

« micrabiological limits considered appropriaie to the food at the specified point{s)
of the thod cham:
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» the numiber of analytical unmits that should conferm to these hnuts;
3.2, A microbiolegical eriterion should also state;

« the foodis) to which the cnterion apphics,

« the point{s) in the food chain where the criterion applics,

» 1he actions to be taken when the eriterton 18 not met

4. RECOMMENDATIONS ON THE DEVELOPMENT ANIY APPLICATION
OF MANDATORY MICROBIOLOGICAL CRITERTA FOR FOODS

1,1 The emphasis in the Hyiene of Foodstuffs Directive is placed on the use of preventive
actions and the wtilisation of the principles of [HACCP 1o assure the microbiological safety of
fisod at the poimt of consumption. This reduces the justification For a rellance on
microbiological testing of foeds for ts purpose.

4.2  The development of mandatory microbiological criteria should he linited to those
products and/or points of the fond chain where their use is effective and the degree of
protection offered to the consumer can be considered 1o be improved by using this tvpe of
1ol

4.3  Where consideration has been given 1o the above and the need for a muandauny
microbio]opical criterion has been identfied. it's development should take into account as
much scientific data and information as possible relating to a risk asscssment The resultg
criterion should be product-type specitic and onby applied at the point of the focd chai stared

3.4, Prienty for the development of mandutory microbiological cnteria shauld be given to
those micro-urganisms, their wxins or metabolies e foods where 2 nisk assessment has
eslablished a hazard to the consumer

4.5 Microbiolopical testing mav be used by control officials andfor Tood  businesses
eperalors 1o determine the microbiological safury and wholesomeness o raw miicrials,
inuredhents, products and thod lots particularly those of enknown or uncertain oo Testing
can also be usetl to establish whether good hvgienic practices have been applicd and provele
informatien an the eflicacy of o business™s thod salety management svstem
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1.6, In these cases. mandatory microbiologeat citeria may be applied w define the
acecptability of raw oatereals, npredients. products, Tood lots, and processes by controd
ofhcals andfor thomd busimess operaters based on an evaluaon of the osk 1o the consumer

4.7 Trepending on the resolts of an cvaluation of the nsk to the consimer the officaal
contio] actions may be sortng, reprocessing, rejection or destruction of product. andqor
frther investigation The actions to be taken by control offioals, where a nucrobiolowcal limit
stated in the critena has been exceeded should be approprate For the safety and proporaonate
1o the gk g the consumer

4.8, Microbioioricat coiteria wsed for contraciual purposes by food busincsses, 10 assess the
acceptablity of raw materials, muredients, mtermediate o Boshed products as pare of their
own salety manapement system should not be contiused wih legal requirements tor official
control purposes,

s FACTORS TO CONSIDER WHEN ESTABLISHING AND APPLYING
MICROBIOLOGICAL CRITERIA

51, The hygiene and salcey of foods o which dircetive 93430 EC on the Hyveene of
Foodstuffs applics should be ensured through the application of the requirements of the
directive relating to pood hywienic practices and the development and implementaton of the
principles of HACCP contained in Article 3

52, A merobwlowcal enterion should be estabhished and apphed only where there 15 a
definite need for it and where 1 can be shown toe be cffective and practical Such need 15, far
example, demonstrated by cpidomiotogical evidence that the food under consideration may
represent a public health hazard and that a criterion is meamngful lor the protection of the
consumer, or hy the results of a risk assessment. It should  be techrically attainable by
applying sood manufacturing practice, and be realistic in terms of achievability

5.3, To fulfil the purposes of microbiological critcria, conswderanon should be given 1o
. evidence ot risk to health,
- the microbioloaicai status of the raw matenal(s),
. the effecr of processing on the microbiological status of the food,
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. the likelhood and ¢onsequences ol microbial contamination and/or growth during
subsequent handling, siorage and use,

. the categories of consumers concerned, and

. the costfbenetit of applyving such a entena,
54, The number and size of analyvtical units per product or food lot tested should be stated
in the sampling plan and should not be modified. A product or Iood lot should not be
subecred 1o repeat testing, in order to establish compliance with a microbiolegical enterion
5.5, The microbiolowical tests applicd, the imits and the point i the Reod climin assessed

should be appropriate, practical and provide as much information as possible about the safoty
ol the food at the point of consumption

0. MICROBIOLOGICAL ASPECTS OF CRITERIA

6.1, Micraarganisms and taxins ¢f impartance in x4 particular food.

6.1 1. For the purpose of thes document nicrooregamsms and toxing molude,

. hactena, virases, veasts, and moulds and alpac.
* parasilic protosa,!
v their toxins/maetabolites,

6.1.2. The micioorganisims included inoa cotena shooald be widely avcepued as relevant as
pathogens or asandicator orcansms o the particular fooed and food busmess operation

6.1.3. The mere fendine. with a presence or absence 1est of corlam organtsms knewn o chase
toodborne illness may oot necessarily indicate a haeard, the relevance o their presence should
relate 1o the results of the nisk assessowent

.14, Where pathowens can b detected diveatly and relinbly conaderation should be miven to
testing Far them in preference 1o indicaton organisms 1 g tesd for an indicator organsm s
applied there should be w clewr statement as wo whether the test s used tooindicate an
unsatisfactony hvgiene pactice or the possible presence ol a healeth hasard

cITelminehs muay e comsidered in specifications shen appropriste
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6.2, Microhiclogical methods,

621, Preference shoald be wiven 1o reference motheds developed under the acwis of an
Furoncan Standards Tnstitode which have alrcady been validated 1o the commadity concerned
When this is not possible, only methods for which the reliability {uccuruey, reproducibility,
inter- and ntra-laboratory variabon) has been statistically established in comparative or
collaborative studies in several laboratorics should be used in the microbiclouical criterion

6.2.2. Mcethods used to determine the swtability for consumption of bhighly perishable toods,
ar {oads with a short sheli=hife, should be chosen such that the results of microliological
cxamittations are available betore the foods are consumed or exceed their shelf-|ife

6.2.3. The microbiological methods specificd should be reasonable wath regard to complexity,
avallabadity, ease ol nterpretation. time reguived amd costs

6.2.4. Methods which are appheable to varwous groups of commodities shoald be given
preference over methods which apply only to individual commosditics.

6.3, Microbiolngical limits.

6.3.1, Limits used n criteria should be based on microhtological data appropnate 1o the food
and should be applicable to a vanety of similar products. They should therefore be hased on
tlata gathered over as wide a range of situations as possible and where pood hyglenie practices
Are in operation

6,3.2. o the establishment of microbiologieal Imits, changes in the microflora which could
result from likely storage and distribution practices should be taken inte account. For the
development of mandatory microbielopteal cntena wiathin the terms of directive 93/43/EEC,
when appropriate, the conditions under which the food 15 cxpected to be handled and
comsumed

6,.3.3,  Numcrical Iimits should atso take account of the likelihond of uneven distribution of
microorganisms in the food and the inherent variabihity of the analytical procedure.

6.3.4. It shoutd be borne in mund that noy feasible sampling plan can ensure complete absence
of a particular organism in a product or food iot.
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7. SAMPLING PLANS, METNODS AND HANDLING

7.1. A sampling plan is the paricular choice of a sampling procedure and the decision
criteria 10 be applied 10 a lot, based on examination of a prescribed pumber of analytical
sample units by defined methods Sampling plans should be administratively and economically

icasible.

In particular, sampling plans shoutd take into account.

. consideration of the severity of the hazard and an assessment of the risk
- thie heterogeneity of distibution of microorgamsns,
. the statistical probabiliy of detecting unacceptable food lots, or reecting

acceHable food fots
IFor many applications 2- o0 3-class attribute plans may prove usetul ( 7}

7.2, The sampling methad should be defined in the sampling plan. the e between taking
the field samples and analvsis should be as short as possible Durag rransport 1o the laborators
the conditions (¢ g temperatare) should be appropoate o the food. so thar the results reflect -
within the Timitations given Ty the sampling plan - the microliolopical conditions of the lot, or
fued product

8. REPIITING

0. The test repert shall give the mnfermation needed tor complete identification ot the
sapnple. the sampling plan, the test methods. the resalts, and their interpretalion
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