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OPINION ON NITRO MUSK COMPOUNDS IN FOODS

B ___[_cxpres_seﬁ on 13 Jung £397)

Terms of reference

The Committee 15 reguested o evaluate the potentizd risk to kumin health aresing
from the presence of centain mitro musk compounds in foods,

Bachkeround

Nitro anusk compounds are osed as fragrance substances i detargents. cleamng
apents #nd cosmelic producis. They are not easily bindegradable and accumutaic in
the environmen, Reports of the presence of {races of niro musk substances i a
rumber of foodswitfs and in bumsn culk and adipese tissue prompicd the Federal
Republic of Germumy o request the Conunission fo canstlt the Scientific Commttee
for Food in the liehl of the reported ievels of occurrence 1 foods and the
oxicolopical evaluation of these substinces made by (he Scientific Cominitree {or
Cosmetology,

Discussinn

Nitro musk compounds have been found as comtaminants in somee Toodstalls, human
atili and adipose tissue. Maximum concerdrations ol musk xvlone, muisk hetong and
sk ambrette m farmed fish (manly rout) and fish originaing from rivers amount
oy abaut M 68 and Tupke fresh weight (1. 2, 3,4, 8% Human milk has bheen found 1o

From the concentrations found in human adipose tissue and the eliminatton half-bfz
of 63107 davs determined in vobuntgers. a tofal aversse dathy infake of about 11 1y
ol musk xvlene was estimated (4}, The mean intake (rom {1sh or other copraminate:
foodstutls, however, is much lower, It s quantitatively neghgaible in companison wiib
the contribution 10 body barden of cosmetic products anid household deterpents,

A long-term feeding study with musk xvlene in mice for 80 weeks resulied in an
inereased incidence of liver adenomas in both sexes and hver carcinomas i omales
and hardenan gland adenemas in males as compared with the controls at doses of 491
and 170 moke bowsday for males and 101 and 192 me'ky bow fday Tor fermales (8)
Carcinogenicity gotd In rats are not avatlable.
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Ames test, chromaseme aherraiion assay with CHEO cells, meuse Bomphoma assay and
fn virre and i vive UDS assavs did not revesr] genotoxicity of musk_xyleae (9.
Towever, genotexie intermedizies such as aromatie anunes can be formed o ovhw
since the nitroproups of musk xylene are metabalicaliv reduced o anine groups
rats { i) and banans (11).

Musk xvlene tnduces eytochrome P 430 enzymes i mats, partieclarly thase in the
CYP 1A family 12, 130 14} I omice, musk xylene catses gencrabised hepatic changes
similar to classical O¥FP 213 inducers Bke phenobarbital, However, i comtrast to
phenebarbiial, musk xylene is also @ pownt nhibior of the CYP 2B enzymes such
that there is nn measurable mmerease i CYP 213 enzvime actinvidy, even when CYP 21
protein fevels are very hugh (15),

EU. Fusthermore it has been found to be mutageme e Safmonefla fophisedan in the
presence of metabolic activation (16). Musk ketone. hke muosk xyienc, is a strong
induacer of toxifing liver enzymes (17.18),

Conchsion

renotoxic potential i is probably seting through a non-genotoxie mechanisn: in mece,
On (e other hand, it must be tken ino secount that mask xylens s metabolised in
rats apd humans to aromatic amiincs. Jr addition. musk xyltene 15 ane emeyme inducer
and gcemmulates s body tissues because of s Bipuntolic nature. It is found m hunan
milk and adipose ussue. The half=life is humans is extremely long o contrast fo ris
and mice. For these reasons, in the gpnion of the Commiics, conimination of faac
with musk xviene should be reduced as much s possibie,

The toxicological data on musk ambrette. pusk kewng, dwisk Gbetene and musk
moskene are nsofticient to allow a reliable evahuation or to provide a basis for the
seiting of wlerahle levels in food. These mitro musk compounds mast also be expected
to have a high tendency 10 accumulate. 14 1s therefore the apinion of the Commitiey
that. as a matter of prudence. conlamination of food with these compounds shoubd
also be reduced a5 much as pussible,

Fd
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FRINCIPLES FOR THE BEVELOPMENT OF RISK ASSESSMENT OF
MICROBIOLOGICAL HAZARDS UNDER THE BYGIENE OF
FOODSTUEFFS DIRECTIVE Y3/43/EEC (1)

{expressed on 13 June 19497)

Terms of reference

To prepare for the Comnussion gwidance on the principies o be comsidercd when
assessing the potential risks coused by micro-organisms and ther toxins in foodstudfs
and (he scientilic basis {or sk assessment for the development of hymiene
requirements {or certain classes of foodsruffs undor Article 4 of the hypiene of
tondstuffs Dirzetive 9343 EEC

1. Background

1.1, Undor Aricle 4 of the hyeiene of {oodstufls Deective 937337 EEC without
prejudice io more specific Community mules the Commission, assisted by the
standing Committee for Foodswfls, after conzaltauon with the S5CF. nay adopt
microbiolopical criteria and temperature onteria for cortain classes of foodsiuffs,

It wrder to advise the Comumission o this arca the Scienufic Commitiee {or Foods has
SEVETL LIS opiion on the “Primctples {or the development of microiological ¢ritena
for foodstaffs as coverad by the hvgiene of toodstuffs Darective 9343ERCT.

1.2, Under the Sanitary and Phyiosanitary {SPS) Agreement reached within the
Urnguay Round of the multilateral rrude negotiztions amder the General Agreement on
Turiffs amd Trade (GATT)L food reculations oweside of those contained o
itemationally recopnised food standards may be required to be justified in refation
to. amongsi other ssues, the tevel of heaith protection provided by the measure 0
question. {OJ L 336, 23 December §994, Annex 1A p 31 Art. 3

1.3 Risk assessment for foodbome microbiolomical hawards 1s 2 new activity and
there have been different approaches to its methodology. e to s mmportance in the
mternational  comext, the process should be undertaken o a transparent and
comparable way by different nisk assessors and there 18 a need for o commen
understanding of s hasic clements. Foi harmomisatiom and  transparepcy. risk
assessments shoukd be developed according o a structured and universally ascepted
framnework. However, within this iimework, some fexibihity should be recogniscd o
refation o the detal] of applicatiog and use of tools which may vary depending on the
mumose of the risk assessment,




P4, These mindelines dentify the easential elements of a nsk assessameni framnework
for foodbome microhinlogical haxurds, incorporatng the standard nsk assessmeat
paracigm (*the four steps paradigm’} agreed upon at the WHOPAD consultation on
risk assessment (23, wind which constiiutes the hasis of the Codex discussions oo msk
assossment (Almonm 97 134, Appendix 1V).

I additon. they provide an outline ol the diverse elements and factors thal may be
coensidered at cach stape and of the possthle sources of information and techmiques
that may be used. These are potolicred ag formial guidance us they are not exhaustive,
rior will all of them be relevant i every a85Casmaont,

1.5, Inthe followine seetiony, the ossential cloments of a nsk sssessiment framework
are presented n frivmes wnd primed in bold fetters, Text which s not in bold 1ype
refers (o explanatory aotcs or wdentfies areas where some exibility in detauds of
application 15 recagmsed,

2. Pefinitions

(Ornigin Codex Alsnentarius Compusstony {3

Harard: A bologieal. chemical or physical agent in. or condaton of, feod with
the potential to caose an adverse health cffeet.

Risk: A fupction of the prebabifity of an adverse health effect and the
severity of that etfect. consequential to a harvard(s} in food.

Risk analysis: A process consisting of three compononts: visk assessment, Tisk
management amdd tisk communication.

Risk assessment: A scientifically hased process consistiag of the fellowing steps:
(i) hazard identfication, (0) Mazard characlerisation. {111] exposure
agsessment, and (0 risk characterisation.

Hazard identification: Uhe identihication of hiological, chemical and physical agents
capable uf causing adverss health affects and which may be present in
a purticular food or group of foods.

Hazard characterisation: The quakitative and/or quantitative evaluation of the nature
of the adverse health effects associated with bivlogical, chemical and
phyvsteal apenis which may be present in food. For chemieal agents. a
dose rosponse assgssment should be performcd. For biolegical or
ahvsical agents. u dose response assessment should be perfonmed af
the data are oblainable,




Dose-response assessment: The determunation of the eclanonship Detween the
magnitide of exposure (Jose) 1o a chemical, biolegical or physical
apeat and the severity andfor fregueney of associated adverse bealh
eifects (response),

Exposure assessment: The gualitalive andor guantitative cvaluation of the hkely
intake 0f biological, chemical, and phvsical agents via food as well as
cxposures from other sources if refovant.

Bisk characterisation: The gualiative andior guantitative estimation. including
altenlant uncertwintics, of the probability of nccurrence and seventy of
known or polential adverse health effecis 10 2 given population based
o hozard  edemification. hiwzard  characiensation and  exposure
ASSCESITENT.

Risk management: The process nf weighing policy ablternatives 0 the light of the
resubty of risk assessment and.f reguired. sclecting and implementing
appropriate contral ogtions, including regulatory measures,

Risk communication: The intoructive exchange of iformanon and opynons
concerning risk amoeny Tisk asscssors, visk omanagers, consumers aid
ather irterasted parties,

. Microbiotogical risk assessment in the context of risk analysis

1. Risk analysiv ts o souctured snd moltdisciplinary approach to sdentifying and.
whiere necessary, reducing risk.

A broad consensus recognises thar the process of nisk analyses consisis of three
essential components (Fizure bk
- rish asseswinent
-—- TIER ITEAR AT
— risk conumnunicating,

3.2, Risk asvessmrent 15 the scientific evaluation of koown or poteatial adverse
heslth effects resulting iroms human exposure to (foodbome} hazards,

The purpose of itsk assessment 1y documentaton and analyss of scientific evidence
t measure risk and identty facrors that influence 21, for ose by risk managers.

The outeomss af the 1k aszessmant 1 called the risk estimate.

-1




Figure 1: Risk analysis framework (modified from Lammerding, A 1996)

RISK MANAGEMENT
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3.3, Risk management is the process of wueighing policy alternaiives o accepl,
mimimise or reduce sssessed fisks and 1o seleot and mmplement appropriaie OpUons,

The purpose of risk mapagement 15 to dentify sceeptabie risk levels, devetop and
implement control options within the framework of public health policy. A cest-
benefit analysis of opuons would also support nisk management.

3.4, Risk communication is ar interacive process of exchange of mformation and
apinion on tisk among risk assessors. risk managers and other mterestad parties.

In pantcular. communicating fwodborne risk o the pubbe mvolves an informmional
exclanee between risk managers, those concerned with production and the consumers
about risk. potential control optiie and the cost of control optioms. Risk
communicalors also teerface with those imvobved through cducationad programimes o

erthanee the effectiveness of setecied manasement stratemies.
= £

3.5, This paper deals with  yisk  assessmenl. Risk  munagement and  nsk
comrnuntcotion should be deslt with i futcee documenis.

4. Risk assessment for microbislogical huzards in foods - genceral principles

4.1.  Risk assessment Tor miceobiological hazards must be soundly based on
science

For the purpose of this document the tenn microbiotogical nazard includes hazards
coused by hacteriz. viruses, yeasts, moulds, algae, savasive prowzoa, their toxins and
metabolites, Al available scientific data relevanl 1o the risk assessment should be
considered. These data are likely fo come from different sources, For example, dats
may mnclude clinical and cpidemiological shihies such as discase sympioms. seventy
and  dose-response  duta;  microbiolopical  studies  inclading  the physiedowy.
biechenustry and ceology of micro-oreansms and the bochemistry and siebiliy of
their toxins: sources and prevalence of micen-prgarisms and their txing in toods and
(he offect of processing and food bandiing operations on them; daiz on food
production and consumplion patterns, Where seientific data are limuted, otherwise
incomplete ar conflicting, informed judgements may be made on the hasis of the best
ihformation availahic,
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4,2, There nruse he a functional separation between risk assessment and risk
ianagement

Risk asscssment of microbiclogica] huesands 15 4 scientific process aimed at identifyving
and characterising a ricrobtological hazard and estimating the risk of that harard o s
popuiation. Risk management 15 o scparate process aimed at ideniifving optivns for
action(st needed fo munage that risk and has o pobicy function. However, certan
interactive clerienis are ossential for a svslematic risk anadvsis process, For example,
these may mclude the raaking of hazards in the nsk assessment process and 715k
marsgcinent policy fasues. Where risk managemsent izsucs oay atfect the decision-
making process used i risk assessment, the implications of this must Be made clear in
tle final report.

4.3 A structured agpproach must be ased when condociing 2 risk assessmient
of micrabivlopgical hazards

This structurad approach nest inchude four components: hazard identification, hazard
charactenisaiion. exposure asscasmicnt and risk charactensation. The sequence of use
of these may vary dependimg on the purpose of e risk asessment.

4.4, A risk assessment of microbiological hazards must ¢learly state both ihe
purpase of the assessment and the form of the risk estimale that will be
the output

The objective maight be 0 esthnate the risk assectaed with o ricrobiotogical hazard
in the total {ood supply 0 a population or the risks assectated with a mnnber of
mtcrobiokeeical harards associated with & specitic fond commodity. The ouiput might
take the form of an cstimate of the annual occarrence of itlncss. or an eshimate of the
ammua] tate of 1ileess gor 100 000 populatien or 2o estinuie of the e of liness per
QAL DCCUTTEnCe.

4.5, Risk agsessmoent must be transparens

This tequires thai the asscssment is docamented in fult and that a complete and formmal
record 15 made of the assessment. The formal record muast imelude any corstramty
imposed by costs, resoarees ar time and an evaluatien of the possible effee of these
on the quajity of the nsk estmate. Any assumplions or jedgements made dunimyg the
assegsinent, and which may have affveted the outeome of the estimate. should also be
described and the radenale explained and fully doewnmented in the report. Where
appropriate, the record should inclwde an cvaluation of the impaci of the resourcy
constraint(s] en the tisk assessment, The forma! record, including & summary must be
made availsble, on request. w independent paities so that other nisk assessors can
evaiuate the assessmuent and repeat 1011 deemed necessery.
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4.6,  TFhe risk estimate must contain a detailed description of uneersainty and
where this srose during the risk assessmient process

To ensura tmsparency i the deciston-making process it is essentiat that thore s a
clear understanding of any limitations is the daty or models vsed i the risk
assessment and how these lmitations infleenced the risk estimate, Such Hntitations
slould he recorded 1o the repart,

4.7.  Data must be of sufficicnt guality uand precision such that uncertainty in
the risk estimate is minimiscd as Far as possible

It is imeportant that the best available information and cxpertize is apphed tow risk
assessment in order o reduce uneersinty and increase reliability of the risk cstimate,
Quantitative information showld be used o e oxfent possible, but where fhis is not
available pood gualitative information should be nsed.

4.8. Where apprepriate, a risk assessnwent of microbiologiczl hazards must
consider the fare of 1he bazard(s) in fnod{s) apd the diseasc process
following intectinn

it should cxphicitly consider the dvnamics of microbial growih, survival and death.
Where applicable the dypamics of microbial texin formarton and destrucnon should
atso be considered topather with distribution of the ageat. in appropriate foedsiuifs,
The imieractions between bumans and the agent {including possible seguelae)
foliowing consamption. and the potential for horizontai or vertical spread of the agent
are part of the issessment.

4.9, Risk estimates, where possible. must be re-evaluated over time against
human heaith date, and when new data becosne available

For microbiological sgents human health data relating o the results of exposure to a
micrebiological agent may be available, This may provide the opportumty to compare
a risk asthimuste of such an agent with ihe actual occumence of hunan disease, thereby
providing a gange as to the reliability of o risk estimote. If there s a significant
discrepancy between the risk estimates and the human data there must be 4 re-
evatnation of (e risk assessinent.
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5. Recommended scheme for risk assessment of fondherne microhiological hazards

Risk assessment 15 a scientificaliy based process conststing of the followmyg steps: (1)
Bacard idemification; (it hazard characterisation: (1H) exnoasure assessment. and (v}
risk characterisanon.

3ased on this definmtion, the following scheme 15 recommended {Fraure 2

= statciment of purpose ol risk assessment

»  hazard identiftcation

o hazard charactersation {including @ dose-response assessment)
»  EXPOSUTC ASSCHSMEnL

= risk characterisation

« production of & formal report

The followine sections will consider i owm the clentems of ks reconunended
schemme, The recommended scheme for fisk assessment for foodborne microbiologreal
hazards provides a working agends. However, the staoes listed may not necessarily be
considerad in seguence but ruther inan orderly manter, as suggested in igare 2,

Thoese staoes are the same for micrehiological or chemnical nsk assessment. However,
the emphasis amony such stages and the elements to be consudered at each stage 15
hkely tr differ. For example. the hazard wdennficaton phase aeeds less mvestizaton
for abready known foodhorne pathoesnic bacteria than for noew  chemicals.
Allgmatively, carmer state and potential secondary spreac are mot factors o he
considered when assessing chermical rsks bot are importat when considering
microbiolomcal risk assessment,

Rask assessment 1y the scienee of vaderstanding hazards, how hikely they are o coeur
angl the consequences 1f they do occur. Therefore, the wroduct of risk assessment, i.o.
the ‘risk estimate’, (s oa sftement that hinks the probability that exposure to a
pathoeenic apent will occur and that such exposure wifl affect the host. Fer
microbolorics] risk sssessment of foodbome pathozens. tis may often be coupled tn
g constderation of severity (or magnitede) of the adverse effects.

The seope. detas] and complexity of o miven nsk assessment may vary dependmg on
tactors such as the avmilabaiity of time, avallability of data, resowrces, perceived
serivilsness of the hazard or the outcome and pussihle consequences of any deciswon.
Risk asscssiment shouid be comprehensive bt remais feasible given the available
fime and resoarees.

[ P T T ) . .
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Figurc 2: Risk assessment schenee for foodborne microbinlogical hazards
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S5 Statement of purpose

A.1.1 The specific purpoese of the risk asscssment should be clearly staced: the
outps! forns and possible output alternatives should be detined

50120 Thes stage refers 1o problem formulstion, Dunng this stepe, the caunse ol
coneern, (he posls. hreadih and focus of the risk assessment should be defined. The
stdternent may also include daty reguirercnts, a8 thev may vasy depending on the
focus and 1he use of ihe nsk assessment and the questions relatmy to uncertainties that
need resobving.

5.1.3. Entry imo a risk assessment process for foodhorne nucrabiologicl hazards
mav be tngpered 1n different ways, Tor exumple. by:
evereing amd re-cmerging pathogens
- = publc concern
— the need to establish or to svaluste control options. for example
encrobiclosical crieria. ele.

5.4, Depending on itz purpose. a microbioingical risk assessment process may be
toctised on either the agent, the fond vehiele o the treatmentprocess {the laiter may
cover, for o mven product, ali the sisecs ol the food chain. one segent of specizlised
activily, c.u. production or processing or wholesale/retall activitics, a multistep
process o 2 sibple treatment, oy, differemt pasteurisuston femperatures]. Such a focus
tay In turthinluence the mronmation and data requirements.

Ax an example, il the focus 15 on the agent, there 15 3 need o cobleet data which
identifics i foodborne transmissiont plays an fruportant veie in the actiolesy of discase
and which fonds are mmplicated. 1If the focos 15 on food, data sre necessamc to
detenmine which pathogens have been, or polentially could be assocrated will: the
product. Where the focus s on the treatmentprocess, there (5 & need to understand the
possible tood handling practices and consomers’ preferences amd hohits o adentify
thewr possihle consequences and detenimine how tikely are these consequences in
specific situations.

5.5 The owtput might, fur example. take e form of an esimalte of:
-~ annual aceurrence of tliness
— annuai rate of diness per 100 000 popuiation
Tate of hwman Jiness per caing occurrence

which facelmste in particubar the comparson with buman health datas.
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8.2, Hazacd identification

5.2.3. Harzard identification is the idenfification of biological. chemical and
physical agents which are capable of causing adverse health affects and may be
present in a particnlar feod or group of fouds.

The purpose of hazard identification is to identity the micro-organism or
microbiaf toxin of voncern and fo ¢valuate wheiber the micro-organism or the
toxin is a potential hazard when present in food.

5.2.2. The kev to hazard wdennfication is the availability of pubbe health dats and a
pretiminary estimate of the amount, trequencies and sources of the micro-organism.

5.2.3. The neocssary mfonmatoen can be oblaned from scienbific Inerature. from
databases such as those maintined o governmental agencies and in the food industry
and throogh expents’ advice,

524, Areas of relevant infonnation may include, among others:

- chimeal studies
cpndomiotaical studies and surveillance
labuoratory antmal studies .

— nvestiganon of the characteristics and propertes of ticro-organtsins {24
venetype, phenotvpe and behaviour)
interyction between micro-organisins and thelr enviremment through ihe
food chain from primary production up fo and including consumption

— information on analugous Micro-Organisms. sHUElons or contexts,

525 For many estublished foodberne pathoegens. haozards are alrewdy well
documented and the formal reguitemenis for wmtormation amd darm are minpmzl,
[MTowvever, there 14 a pergeived need for better dentification of newly emerging (or re-
emerpingd foodbome pathogens and 10 develop for tha pumpose argeted medical
studies, epidemiological monitoring (e.g. sentinel ofF casciconirol studtes) and
microlictogical techiigues (eg imyproved detection and dentilicanon icehnigues,
differestiation of shrainsy.

= —
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5.3, FExposure assessment

5.3.3. Exposure asscssment is the guoalitative andfor guantitative evaluation of
the likely intake of hiological, chemieal and physical agents via foed as well as
cxposure from other soarces if relevant,

The ultimate poal of exposure assessment 18 to evaluate the level of micro-
organismes o microbial toxing in the foed at the tme of consumption. This may
include zn assessinent of actual or anticipated human exposure.

For foodborne microbiological hazards, exposare asscssment might be based on
the possiiie extent of food contamination by a particuiar havard and on
consumption patterns and habits (i.e. ‘dietary informstion’).

5.3.2. Assessing the potential cxtent of {ood contamination involver consideration of
the frequency or likeliheod of confamination of foods by the pathogemc agent and its
provakence andfor fevel in thase foods over tme, up to the nne of consumpionn.

In addition o the characteristics of the pathogenic agent infonmation of interest niay
nctude:
— the micromal ceolopy of the food
— the minal contamination of the raw matenals
- — tke effect of the producnon, processing, handling, distnbotion steps and
preparation by the fingl conswmner on the microbmal agent. (e, the Impact
of each step or the level of the pathogentc agent of conccent
— the variabhility in processes involved and the level of process contrel
the Tevel of sanitation
-— the potential for {rejcontznination (e.g. cross-contasminatuon from other
foods: reconsmination afice a killing treatment}
the mcthods or conditions of packaging, distnbution and storage of the
food (.2, temperaturs of storage, relative hurmidity ol the environment,
gaseous composition of the atnosphere)
the chargeleristics of the foud that may influcnce the potentia] for growth
of the pathopen (andior toxin praduction) v the food under vanous
condittons, including abuse (c.g pH, maisture content or waler sctivity,
nutricrd content. presence of anti-microbial substances, competitive flora},

5.3.3. o gain this information several techarigues may be used, for example:
gata collection on prevalence ang disiribution of micro-orgamisnis in
food{s} including foods mvalved in outhreaks
— storage lesing
-— challenge testing

— -
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----- Nigtorical performance daty of a foud process or laboratory studies of such
performance {e.e ' D7 values of suravoers fo a heat trestment)

— mathematical modelling o predict the prowth, death or survival of micro-
orEanisms in response o environmental conditions and the Iikely number
of micro-organisms present n food at the time of consumption
examination of foods mvalbved o cutbreaks,

Such exposure assessment includes various levels of uncertamy. This urcenainty can
he cstimated using various technigues. e event tree analvsis, faslt treg analysis,
HAZOP (nazard analysis and operability study! and probalxalistic scenario analves

(PRA}LL. T}

5.3.4.  Informasion on consemption patterss and habies Cdistary mformauon’} may
inchude:
— sociveconomie and crlteral hackground. ethmieity
consumer preferences and behaviour as they influenge the chuee and the
amount of the food meake (oo freguent consumption of mgh nisk fonds)
— average serviag size and distribution of stres
- amount of food consumed over & vear considering seasonaliny and regiomal
differetices
- food preparation practices (e cooking habits and v cooking tme,
tenperanre vsed, exient of home storage and conditzons. including abuse)
— demographies and size of exposed population(st {e.g. age distribution,
susceplble proups).

5.4. Hazard characterisabion

5.4.1. Razard characterisation is the qualitative and/or quantifative evaluation
af the natuwre of the adverse cffects associated with hielogical, chemiical and
physical agents that may be present in food, A dose—response assessment should
he performed if dzta are obiainable,

The purpese of hazard characterisation is to provide an estimate of the nature,
scverity and duration of the adverse effects associated with harmful agents in
foud. Factors important to cansider relate to the micre-organisms, the dyvnamics
of infection and the sensitivity of the host.

.
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5.4.2. VYactors relaring 1o the micro-orgenisms may include the following:
microbial replication
¢ selorephcanon, roncralion {ime
— wvirulence factors
g.oo synthesis of various toxins: presence of attachment factors on the
cell surfitce, sntigente properties, abibity o eircumyent hoscvs nmenune
TCSPOTSG
- dynanuc evolution of virulenes of micro-orpanisms dependine o their
sntcraction with environment and host
—nuerobial variability i response to envivonmental factors or natusol
mutaticn that may result g changes 10 pathogeniciy
g altered mocheracal achivity
sgnetic changes
— antigenic variation
DA ransfer leadimg o transler of charactensucs suck as antbnolc
resistance
— tolerance to adverse corditions
transimssibilety that meay allow spread.

5.4.3, Factoys relating to dvnamics of infection may include:
—- rate of miection
latency {delaved onset of elirneal infecion followne exposure)

- - tisguse pater
= ntechon {asymptomatic ) versus clincal disease
*  dnsease: acee, cheonic, persislent. iatent
*  incubation period
+  soverity and durabion of episoders}
»  possible discases outconie feop. reeovery, mortaily. chronie scguclac)
»persiatenee of the micro-oreanism n ceriain individuals leading w

continued exeretion and risk of spread.

344, Facters relaung to the host sy include:

— genctie facters that may infleence the mmnmne respense {(c.e. human
leucocyvie antigen (THLA) vpe)

-— tmmune status of subpopulation (e.o. infants, the elderby. pregnant women,
mmuno-cowpronised indivduals): as well as previously exposed or
unexposed populitions

--- breakdown of physiolomeal barriers leading 1o increased suscepubality
fe.g. concomitant infections, consumiption  of  antibioties.  antacids,
excessive level of ron in the blood, reduced Trver/kidney function)
diet and soctal behaviour (eog nuinnon dediciencies. poor hygene, stress),
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245 Specific to risk assessment of  foodborne  pncrobiological  havards.

consideration shouid also he piven 1o the interaction between the {ood matny, the
micro-orsanism and e host which may indluence the sunvival of de agent through
the hostile environment of the stomach, Related factors may melude:
—- inerease of stomach pll (c.e, age, use of antacids)
— decreased residence time {eg mital rapid teansit of liquids o empty
slormaci)
- increased acid tolersnce {e.g pre-cxpasure of hactena o moederaely acid
conditions, emraprent of bacteria in hpid droplets, highly bufferad foods).

4.6 Notall fwors Hsted above will be tmportant for all facdbome microbioloegical
hazards. depending on the pumres of the risk assessment.

5.4.7. A kev aspect of Lazard charactenisation 16 cstablishing 2 dose-response
relasionship.

Drose- response assessment iy the process of oblaiming guanttative nformation on the
probability of human illness following exposure 0 & hazard; i s u translation of
£XpOsSUre to hann.

S48, In generul, dose-response assessment is carmied out Tor the population {or sub-
population) exposcd 1o fhe hasard but it should be taken into account that the dose-
respunse refationship depends ot the sensitivity of the exposed group and that there
cxists a large wuariationt in the human populatien.

£.4.9.  Information on which 1o hase quantitative dose-response estimates s ditficubt
to ebtain. due ta. for instance, the variabilivy in virulence and pathosenteity of micro-
uranisms, the variation in attack rates, the farge variation iy host suzceptibility and
the type of foed vehicle whick modulate the ability ul bacieria 1o infect and otherwise
affoat the hos,

Dhata sources, where available, could possibly inchude resubts o
- foodborme disease analyses
— population charcieristic surmeys
—-- ammal inaly
- buinan volunteer studies.

5.4.10 Mathemaiical models bave been developed  (beta-Poisson  dismbuiion,
cxponential  disribution} w provide assstance  in developing  dose responge
relationship. in particular at fow levels, |t is recognised thar the develomnent of such
mathematicnl models may Tacilitate (his approach, but the assumpuons on wiich they
are based. their usefuliess and itmitaiions still need 1o be carefully considered. Simee
rrinimum infective dosc (MID) may vary widely from persen to persort this coneep
may n be appropriaie for risk assessinent in a population.
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5.5. Risk characterisation

5.5.1. Risk characterisation is the guaniitative and/or qualitative estimation
ingluding attendant uncertzinties of the prabability of oecorrence and severiey of
known ar potential adverse bealth effects in a given poepaiacon based on hazard
identification. hazard characierisation and expaosurce assessment,

Brirging toacther the informztion of the previows stages, it provides an estimate,
qualkitative or guantitative, of risk (6 a given population or subpopulation,

The depree of confidence of the firal cstimation of visk will depend on the faclors
considered and their uncertainey identified in all the previous stages.

5.8.2. Risk characterisation 18 the Jast step fnorisk assessment frosn which a nsk
managemer strateey can be formualated.

5.8.3.0 Rusk charactensauon bas been defined as the integration ol the hazard
idenufication, hazard characterization. and exposure assessment  deternminations,
proviausly deseribed, into guabiatve or guanutative estimees of the Lkehhood ef the
adverse etfects occurring 10 & given population. mcluding a descaption of the
sneertaintes and varablity,

554, These estmmates can be  sssessed by conparison  with  independent
epideniological data tha relate hazards 1o discase prevalenge.

Risk characterization brings together alb of the aualitutive or quantitative miommation
of the provieus steps o provide a soundly based cstimate of nisk for o given
nopulaiion or subpopubation. The weight of evidence integrating glentitative and
quatitative data imgy permit only & ogualitative estimete of Tisk.

5.5.5. Tue degree of coatidence in the final estimation of misic wiil depend on the
variabality, cheerrainty, and assumpnons wentified noabl previowos steps. Lneertanty
1w admeciated with the dera themseives, and with the chodee ol model. Thata
uncertaintes include (hose that might arise in the cvaluation and extrapolation of
miormation obained from eprlemiclomeal, sucrobiolomend. and laboratory aniol
studies. Uneertainties arise whenever attempts are mede 10 wse data concerning e
oveorrence ol certain phenomena obtained under eng set of condittons to make
catimations of prodictions about phenomena likely te oceur wader ather ses of
conditions  for which dafta are not avalable. Bielogical vanatton includes the
differences in virulence that cxist in microbiological populations and varability in
susceplibtlity within the buman population and particular subpopulations. It
imporiant to demonsteate the influence of the estimates and assemptions used i nsk
assessIncid, tor quantitative risk assessment tins can be done usimg sensnivisy and
Uncertaenty analyses.

. —ar e
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5.6. Produce a format report

6.1, The risk assessment should be fully and systematically documented. To
cnsure trapsparency the final report should indicate. i particuelar, aoy
constraints and assumptions relative fo the risk assessment. The report should be
made available to independent parties on request.

5.6.2. The specific format should indicate all the eleiments of a scientific zeport,

6. Conglasiens and recommendations

The fi2ld of risk assessment of foodberne microbial hazards 2 a dvnomivc developing
seientific discipline. The principles and guidance for risk assessment presented in this
docament are recommended for vse by the Furopean Comnussion. Il member
couptrics and may fonu the basis for refinement of tie risk assessment procedure.

Expericnces eaned from such usage as well as seientific expericnces, for example,
from ongoing scientific cooperation projecis will need o be taken into account 1o an
epdate of this document as weli as global experiences assembied withie the Codex
SVSIEIT.

The SCF recommends revising this document in five vowrs” time inoorder to refine and

focus the scientific procedures for goalitoove and quantitaiive nuerotnal risk
assessmicnt to be apphied 1 the Furorean Union.
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"OPINION ON MICROCRYSTALLINE CELLULOSE

{expressed on 19 Svptember 199?.}. )

Terms of reference

To re-evaloaie the safcty mouse of mueroerystailing cellulose (MO i the light of
additional information reccived with respect 10 U8 genoral uses as set out i Directive
Q52710 an food additives ether than colours and swocteners.

Backeround

The Commitice established 10 F978 oo ATH not specified” for 8O (1) but expressed &
wizsh 10 be kept informed of any ongoing work to elucidate the problem of the
persorption of ingested particulates winch had been ratsed m connection with the
safety asscssment of MO in 1990 the Contmntee agreed that the use of MO as aa
additive in weaning foods and giuten-1ree cercal-based weaning foods was acceptable
(7). 10 1993 the Committee recomsidered microcrysialling cetlulose i the iight of the
reguest to use material of pariicle size below 3 pmomoanfant formoia (3] The
Committee renaned concerned shout the posstbibty of nwereased persomnon i
infarts, congidering the mmanuity of the get mucosy st thal apge, and ifs altered
absorptive capacity i babies sulfering irom bewel discase, and withdrew s earher
acceptance of the use of microerysialline ceflulose m gluten-free wearming Toods. 1t
was unable 1o give any view on the safery of microcrystablive cellubosye of particie size
below 5 um as ne loxicity dala relevant to such material had been subimtted. At that
time ke Commidee also convnented that a Limit of 3 pm should be introduced 1ai
the specification to ensure that only mreroerystalhine cellulese for which adequate
wxicty data existed be perntted for food wse. Forther information has since been
sulnoitted and s considered here.

New information submitied

The rew informmation on biochemistey included a study on three fypes of cellulose.
acmmimistered orafly W rats w5 %o theldr diet wineh wicd glucose generation in vwiry
ated i vivo as ingdicator of the digestiblity of the cefluloses tested, MO was found w
be the least digestble of the three celtuloses cxamined (33 Furthermore, & recent
ity 13 rats on the determination of the available energy from mygested MO and other
meornpletely digested carbohydrates was also supplicd (430
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The earlier results of acule taxicity, omtancy and sensgismion  sludies were
resubrmtted {3 13) together with some recent suntlar stwdies oo another MO
preparaiton (475262 64

endpoimts. Thrae bactenal microsomal reversion tests, using Sefmonclfa aphimuritm
strazns TA DS, TA 1) TA 15835 TA 1537 and TA 1338 with MO suspended in
SACH 42 89 mmax, produced no increase imorevestants &4 doscs cp o 5 00 peplare
(B4 15, 53) Forward pene mntation tests ip cultured L51T7RY mouse lvinphoma cells
did nal show any ncrease in mutanis over a dose range of 30G-1 000 pgimi (16, 34}
MO did not induce any urschedeled INA synthesissomn cultured primary bepalocyics
up 1o doses of 1000 ugfal Some inselebibity was noted with doscs =3 pp'ml (17}
Several v micromicheus tests inomice showed no ingrease im nricronucis= nduced
by MO doses up w 5000 me kg b, (18, 33, 361 MC was thus found to be nen-
genntoxie n 2 series of adeguulely performed mutagenicity tests using different
BEHCHC SUGPOITILS,

A recent sindy on subacuie texicity has also hecome avanlable, A 285-day gavage study
i1 Spraguc-Dawley rais used doscs of 100G, 2 0006, 3000, 4 006G and 2 000 make
howiday in proups of five animals'sex. Mo adverse toxicoiogical eftects ocewrred at
amy of the dose levels tested. No persorbed particies of MO woere detecied o the gut or
w the Peyvers” patches at the loghest dose level wsted, The administered MO had &
rmedian particie size of 6 um amd comtamed 28 % of paricley of size <5 pm {14

Several naw subchronic loxicity studies iy Spraguc-Daveley rats were also submitted
{633, One of these was o 90-day feeding study using 23 000 mg-ke feed and 50 GO0
meley feed of MC in the diet of the test antmals, No adverse cifects on hody weight
gain. hacmatological and clinical chepucal pavameters, organ weights of six major
organs and the histopathology of 246 tissues mcluding the O] trace, tdes] benphnodes
sod Pevers” putehes were noted. Inconsisient inereases m food consumptior oceurred
m lroth test groeps, The NOAER was 30 000 mgke feed 10 the diet or approximately
40068 rogdke o, as actoally messured, The MO fested had 2 median poticle sive of
21 um but contained only 1 %0 of material of a padticle size <25 pm (201

Another 9kday feeding study used 5% and 10 % of MC i the diet. No adverse
cffects were noted on body weiplt gain, clencal chemical and hacmatolozieal
parameters. organ weights of six mapor orpans and the histopathoiogy of 33 tissues.
Food consumption was increased dose-dependentty. The NOARL was 1% or
approximately O 000 mpkp bow as actoally measored. The MO tested had 2 mean
parlicle size of 32 g but comtained only 1% of matenal of a particie size <25 um

(211,

———
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A further 9-day study used adnunisitation of MO by gavage and doscs of 500 mg,
2 5080 mg and 3 000 meke bow s day, No sigaificant adverse effzets were produeced on
survival. body weizht eain, haematological and clinical chemical parameters. organ
weights of five mugjor orsans, and the histopathology of 33 nssues. Only the high dose
males showed reduced body weight cam, most probably the resclt of & numsaenal
effect. No specific pathological lesions were reported 16 splecn. gut wail and gut-
associated bvmphoid tissuc (GALTY The NOAEL was 5 00 meke bowddav. The
MC tested bad a median particle size of 6 wm and contained 28 9% of matertal of
pariicle s1ze <5 wm (220

In a stx months” study, groups of rndom bred rats of hoth seaes recaved either a
contref dict or a diet with 330 npm of MO At the end of this time s1x rats 1 each
proup were killed, ther oreans examined and ossues cxamned hstopathotogically,
Mo adverse offects were obseeved {57,

Teraipoenicity was examined in iwo studies using Sprague-Thawley rats. In one study
MO was fed at doses of 25 000 mu'ky feed and 30000 mgkg feed m the diet froim
days 6 to 15 of pestation, No wcatment-related adverse effects were notod on
pregnancy, partucition and ditter parameters. The NOAEL was 4 410 ma'kys bow, as
determined from food consumption. The MO fested had a median particle size of
21w and only T % of the material was particles of size =5 pm (23}, The second
sudy tsed 25 000 meske foed and 530 006G medkg feed of another MO product i the
feed from divs 6w 135 of gestation. Nu wreatment-retated adverse effeets were seen on
pregnancy, parturetion and htter parameters, The NOAEL was 3 389 mg'ke bow, as
determuned from actual food consumption. The MO tested had a measn particie stze of
22 um and contamed anly 1 4% of matenal of particle size <5 wm (24

The effcets of cellulose fibre on tunour growth were invesbigated again by feeding
artificial dicts contaming vared concentrations of either wheat bran or pure ceflulose
fibre to femsic FA344 rats weated with v 30 meke bow, Neanmrosomietbivlueea to
induce memmay tomours. The wheat bran dicr appeared to possess anti-promation
propentics nol observed with pure cellulose. Tlie concentrations of scrim vestrosens,
urinary vestrogens and fHecal coestrogens Jid ol vary e o consislent, Slatisticaliv
sigmmifacant manpey (583,

The humate clinigal studies on varneus mgested MOs sabimtted were all concerned
with changes of gastromntesting]l function and nutrient balance ané  exjpmined
gusentially faccal output, faceal composition. offects on blood hiochenustry. the
digastibitity of the major nutrtents and the bioavatlability of essentia] nieronstnens,
Up o 30 MOYday i the dict had ao sdverse cffeet on the functon of the
custroinwestmal tract, on hacmatological and on chnical chemical paramaeters except
for the production of an increascd fagcal outpur {25, 35-33) These findings were
supplemented by recent metabolic studies with MO {463 and witle various eellulosic
filres (39, G0, H3-07).

E{opnrtﬁ oF the Scientific Committee Eve Food (348 Series) 25




Persorplion aspects

Sinee the carly publicanons in e 1960s on the persorpuon of ingested pariewiags
and on the demonstration of their presence in the civculating bloodstream. further
rescarch has been carried out which confirmed, that MO particles ranging in st7e fTom
5-150 am couid be persorbed and detected inovenous Blood samples wsen 12 hours
after ingestion by ruts, does, ruineg-pigs and 1mone human volunteer {26 283,

Further cxperiments, using v, administration to rats, showed some ooty on
Bacmatology and repal [unction. MO particles could be dertified i various nssues
but these studics wers of linde relevance for assessing the biologieal sigpificance of
persarption. following  ingestion. However,  a cownbined  onc-geperation
reproductionschronic toxicity sindy in rats, in which the FIogeneration was fed MO
comaining 90 % of particles of size <30 umat 003 %%, 10 %, and 20 % i thetr diet for
twi vears, showed noo adverse ofiects on litter parameiers oxcepi some prowth
depression of the F1oweanhings al the top dose during the carly growth phase only.
Food consumpiion was ncreascd i all MO-treated vats, Atter 12 months, MO
particles were said 10 be detecteel 1n some organs and 1o microembaoll were identifed
(semnary repori only avatlable). Reports of some impairment of renal function
without any assoctated  istopatholegical changes and of some  hacmatological
changes in the highest dose group could ni be confirmed in the surviving rats of the
same studv, which had heen treated for @ further vear, (29, 309, Ina more recent 90-
dav feeding study in rats, i which special precautions apamss contammalion wers
takenr. o MO particles weors deteeted it any orpan or tssue oxanined and no adverse
histopatholonical oficets were found. In particubar, no Kidney ics:ons wore seen (220,

Fromnr the numerous studies reported i the Herature 1t appears that persopiliom 15 2
universal physiofogical process similar in mammals, the rat being a good maodel for
man in this respect. Man and wumais do not show secumuiated particles in the
mtestines, or in the GALT, despite datly cxposure 1o large nwmbers of persorbahle
particles in the diet throughowt Life, In recont appropriate smdies. persorplion nas Been
shewn to be an melNcient process, In single dose tesis persorbed  particudates are
cleared from lssues within a fow bours and they do not sccumutate on repeated
dosing even for severzl months (313 Interestingly. mwacrophages appear 10 be able 1o
take up particles of size <2 um while particles =16 pm do not appear 10 enter $GALT
(32) Some more recent studies using either biodegradabic micraspheres or other non-
MO particulates confirmed uptake by GALT and svsteric transfer 1o other lssoes
(40 44610
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Reassessment of the technigues used in the carly studies on persorption also reveaisd
the negd for taking meticulous precawnions 1o avond extrancous samiple contamination,
which could be misinterpreted as evidence for persorplion. The absence of these
precautions in the early studies therefore makes their resuies difficulr winterprer. This
point was examined speaificaliy in a gavape study in rats using polystyrenes particles
under appropriatc  experimental  condittons.  The tesults confirmed  iatesiinal
persorption (o be a very ineflicient process m aduit ras as only 0.05 %401 % of the
ingested particles could be recovered in the Peyers” patches (33) It should abso be
remembered that many naturally occurring particulates are ingested freguently by man
throughout life without causing any apparent harm {34).

Conclusions

Thas apinion applics only to general food uses of MC and does not apply (o tse in
foods specially prepared for mfants and voung children inctuding foods for special
medicat purposes for the same soe oroup.

The additioral toxicelogical formation now submitted confirms the vahidity of the
ADI “not specified’ for MC proviously established by the Commitiee. There is now
evidence that MO has nelther genotoxic nor teratogenic potensial in the rat.

Early stuadies on the muestinal persomtion of MO of varying particle size suggested
that M s persorbed. pacticutarly if the particle size 15 <3 pm. This process s,
nowever, wvery mefficient, at least in adult amimals, andé doos not result in
mieroembohc phenomena, mor dogs 1t appear (o interfere with the immune function of
the GALT. Recent studies on persorption in severad species have shown hat the eat
provides an adequates mode! for ths process o man, The two-vear feeding study in
rats showed no evidence of any histopathological or functional effects asenbable o
acoumulation of MO particles in any tissue as a conscquence ol persorplion. Fhe
available kuman data on panticles other than MO znd animal smudics on MC and the
GALT suggest thal i normal adulls exposed over a comparatively shert penod the
intestinal persorption of MO of particle size even down o at least 5 um would be
unlikely 1o cause any adverse pmhology in the gut and GALT, The Comnittee wishes
1o siress that there are no data avaslable on the existenee and the extent of persorntion
I very young animals or in human mfanis.

AS 4 procautionary measurd however, the Commitiee renterates its view of 1993 (3)
that the specification of MC should include a restriction on the content of material of
particie size <5pm, The Committce is aware that & tolerance of 10 %% by number of
particics is achievable. Otherwise the Committee™s views on MC remain unchanged.
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OPINION ON DERIVATIVES OF WOOD ROSIN AS COATING
AGENTS FOR FRESH CITRUS FRLUITS

{expressed on B9 September 1997)

Terms of reference

Te evaluate the safety of certain wood rosin denvatives as coating agents for fresh
citrus frutts not bisted at present in the direenve on food additives other than colours
and sweeteners.

Background

The directive on food additives other than colows and sweeteners {13 does not inchude
in its Annex [V among the coatmg agents listed therein any rosin denivatives as
coating agents for fresh citrug fruirs, However, these matenials have heen in use for
vears in some EUD Member Stutes as protective coating agents on citrus fruils to
prevend lranspiration of molsture with resulting wesght loss, to delay lruit ageing and
1w amprove the appearance of the frints by ingrcasing the shine of the peet. An
amendment to this directive has now been requested fo permit the use of certain rosin
dertvatives as surfage treatment of citrus ruits at a rate of apphication of 50 meke
{rui.

Another rosin derivative, Ester Gum 8B (o glyeernd ester of wood rosind, used as an
emulsifier and stabiliser in soll dinks, was previously evaloated by the SCF in 1990
{2} and ailocated 4 temporary ADT of 0-0.53 medke bow, provided that the only rosin
present s wood rosin and that the results of an adequate 90-day feeding study 10 Tats
uasimg a well-specified commereial product would be submided e due course, The
sarne compound was subscquenthy re-evaluated by JECFA in 1995 (3} and atiocated
an ADIof (=25 ing’kp bow,

Informution sebmitied

The Committee was provided with specifications, technolozical information on use
levels and binlegical data on the foliowing three specific rusin derivabives: partiably
hydrogenzted rosin, rosin estenfied with pentaervthnto! ond rosin modified with
raleie anhydride and estenficd wiath pentacryihanol (4),
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The specifications subwmitied do not specify wood rosin as the basic rosin. modificd
for the production of the three coating acents put forward for inclusion in the present
direetive, However, all the biological data submitted refate entirely 1o modified wood
FOSINS.

For partially hydrowenated wood rosin a 90-day feeding study i Spraguce-Dawicey rats
was submitted. It encompassed {ive st and two control eroups, cach consisting of 10
amimals/zexsgrovp atd covered the dictary dose lovels 0%, (00010 %, Q.05 %o, (12 %
1% and 5 % of the test substance suspended 1o com o mb All control @nd test groups
were aijusted 10 & corn o] contert of 2,33 % the 5 %% test group had a dietary com ot
lewel of 11.7%. The investigations carried ot covered the usual paramneters except
that no clinical chomdstry parameters were investipared, Oroan weights ware
determined for seven major organs and histopathoiopy was performed on 20 ditfereni
tissues. All amimats of the 5% test group had died by day 1] roor inandtion: dos to
food refusal as a consequenee of unpaiatability of the diel. Reduced body weight gain
and siight increase n retative liver weight were noted at the | % dose level. The
NOAEL was 0.2 % (= 100 mp'kg bow ) (5)

In addition a two-veasr chronic fecding study in Spracec-Dawley rets was suboitted, 1
uscd three test and two catrol groups, cach comprising 30 animalsisex’group. The
dietary dose levels tested were 0%, 0003 % 0.2 % md 1 % of the test subsiznee
suspended mocorn eal. Al dicts ingluding that of the cantrets were adjusted to o total
corn oil level of 2.33 %, The investigations camied out coverad the usual paramesters
but did not mcluds any climeal chenustry. Organ weighis wore determimed for crieht
major organs and histopathology examined 24 difterenn tissucs. Apart from lower
body weights 1o the | % test groep compared with controls, not accompanied by
reduced food consumption, ne other sigmificant adverse toxicological cifects wore
noted @ any st or control group. The NOALL waz 0.2 %0 (- T mefe bow ) (e

Furthermaore, a twe-year chronie feeding study m beagle dops was supplicd, which
used two test groups with three anunals'sexigroup and a control group of six
animalssonproun, The dictary dose tevels investigated were 0 %%, 005 % and 1 %
The dict of all groups was adjusted to o corn o1l content of 2.33 % as the test
substanue was suspended i corn o), Mone of the standard investigations showed any
toxicalogically gignificant findings compared with controls. The NOAEL was 1 " n
the diet (= 250 ma'kg bow ), the highest dose Jevel tested (7).

For the pentagrytiwito: esier of wood rosin the subnmussion comamed the results of
Acute toxicity tests in rats and guineaz-pigs 08, %) The respective LDses were =20 o'kg
b, and =18 gk bow.

A 90-day feeding study in Spragee-Dawley rars was also supplicd. r used fisve test
groups and two contral groups, each consisting o 10 amimals/sexfgroup and the
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following dietary dose lovels: 0%, (0.0] Y, 005 %0 02%0 1% and 5% The test
material was suspended o corn 0d and each sroup dict was adinsted o contain
2.33 o corn oif except for the 5 O aroup which had 157 95,

One rar died in cach of the control and st groaps up to dhe 1 % dose level, twa rats
dicd 1 the 3 % dose group. There were no stgnificant adverse toxicological findings
o abl standard investigations in the fege Zroups compared w the controls, The NOAEL
was the highest leve! tested. Lo, 5 25 in the dict (— 2 500) mgke bow ) (0],

I addition. the results of a twooyesr feeding study i Sprague-IDawley rars were
submitied. This study was madeguate i design as it used onby one rather Tow 1est
dose level and two control groups, cach of 30 anjmals cex wroup, Thore wore # fow
unscheduied deaths in (he three groups duge 1o respiratory disease. No signiiicanr
adverse toxicological effects were noted in the test group comipared to ihe controls.
Tumour incidence and type in the test proup were also comparsble to those of the
controls. The NOAEL was (1,05 % (= 24 mgikg boaw ), the only dose [eve! teseed (11 J.

Iurthenmore, the results of & two-vear study 1o beagle dogs were supplied. This study
was inadeguate because it used only one sather bow duse level The 1ost group
constsied of 3 animals sex/group. the conirol group of 6 animals'sexsaroup. There was
ne mortatity und no significant differences were noted between the test and control
group it ali standard parameters investiated, The NOAEL was (105 94 {= 125 mp'kp
buw ) the only dose level ested (127,

For the_rosin moditied with_maleje ankvaride and esterified with pentaerythritpl antly
an Inadequate specification was supplicd which did oot clanfy whether she hasie
unmodificd rosin was of the wood rosin Ppe. His therefore not possibie o use the 90-
day freding stady in Spragre-12an lew rats alsao subinitted 1or the salety assessment of
s paricidar modified rosin, although the design of this fecding study g
reasomably adequate. untl the ideritity of the materiat lested becomes available {13,

The Comimittee has received an intake cstiniuie of 0.00075 mefkg bov persondday as
the likely worst case from assumed non-stsndard use of rosin esiers on the peet of
bitter aranges. This estimate is hased on rnpart fizures for cenain EL countries and
assumed consemption of alt impored  fiie by thiir rotal populution (14) The
Committee considered this o be an imsatisfactory and wnrealistic approach. It has
now been supnlicd with intuke estimates based on dictary surveys in the United
Kingdom which suggest that the estimated total dietary intake of wood rosing ranges
ior adults from a mean of 0.04 meke bwday to a 97.5 pereentile of 0,17 mzka
bow.dday, The equivalent figures for pre-school chibdren range from a mean of 0.03
meskg howoday 10 oa 975 pereentile of 1.16 mg-Ky howoday. The only significant
ntake of citras peei is wken w0 come from the consumprion of orange fuice made
ronl comminiled crushed whole oranges and rom mowmalade 140 % fruit) made
froen hitter orarnges.
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Conclusion

The guestion whether the coating materials requested for inclusion in Annex [V of the
directive on {pod additives other than colours and sweoleners are in fact produced
from approoriately modified wood rosin cannot be verified by the Comnnttee unti the
revised specifications become available. Meanwhite, the Commmttee b of the apimicn,
that coatipgs made from parlially__hyvdrogenated wood  rosin are  temporarily
acceptable as coatings for fresh citrus fruits ar an spphication rate of S0 mekg inut
This decision s bascd on the available, though limated. feeding studies morats and
degs. which indicatz a safety margin of 73-500 between likely ntakes and the
WOAER. The Committee requires méiormation on repricductvve effects, teratogenicity,
mukagenicity and an adeguarc specificanon defining the seurce of the rostn within the
next theee vears,

For coatings made {roim the pentaervibritel _ester of wood rosips the Committes
cotsiders (hat these are temporarily acceptable for use on fresh oitrus frants at an
appication rale of 3 mghe rui. This decision s based on the avinluble, though
inadeguate, tong-term studies i e rag and dog and the reasonably adequate 90-day
rat study, none of which disclose any sipmificant adverse toxicological effects. The
acule toxicity 15 also very low and lvdrolysis (s unhikely n wview of the stable
chemig) structure of the ester, The safety margin botween Bikely mmtakes and the
NOAEL Hes between 10 and 6, However, appropriate infonnation on reproductive
cflvets, teratogenicity and muiagenicity 18 reguired within the next three years and an
adegunte two-vear oral feeding swdy 0 tats is regaired withen five vears. An adeyuale
specification defintag the source ol the rosin 15 abso required.

The Committee s unable w evaluate the satery of posin modifiod by maleie anhvdride
and_esterified with pentagrytheitel because of the prossly inadeguaie tosicobogical
database and the vncertainty remarding the specitication of this modilicd wood rosm.
The Commitiee therefore considers this modified resin unacceptable for food use.
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OPINION ON THE RELATIONSHIP BETWEEN SCIENTIFIC DATA AND
THE LARELLING OF GEXETICALLEY MOIMFIED FGODS AND THEIR
RNERIVED PRODLTTS.

(expressed on 19 September 3997}

Ferms of referenee

The Committes s asked to advise ons

o the faciors to be taken tnto considerabion to domanstrate that the compoesition of 4
novel food or a aovel food mercdient s different i comparisom with n
conventionsl foud or food ingredicnt based upon an appropriate analvsis of
existing data and having regavd to the control methods currently aviilable and the
current varations withun the family of {oods or food meredients when ey are
nbteaned by convenhional msans.

o {he gualitative angdfor quantiative condinons that such Factors would have 1o {ulfil.

Backyround

Authonzatons for placing on e marker have been given i conformity wii the
provisions of Directive 90°220°EEC (1) concerning the dehberate refease into the
emviromment of genctically modificd organioms for Monsamo s sovbeans ('3 e for
Ciba-Creigy s maize (7). These authorisations were given before ihe entry into force of
Regulation {EC No 25847 {2} without wequrning apy spectlie abellimg pronwistons

for safety reasons,

The Commission has deerncd 1t aceessary to lay down dditional labeliine provisions
for foods and food ineredients derived from the genetivally modified sovbeans or
matze according to Article ¥ in Regulation {EC) No 25507,

In view of the above wnd baving regard o the fact that the Soennfic Commitlee for
Fapd has alveady given its opinion concerming the wadelioes for the scientific
evaluation of novel foods and nowvel food ingredionts and, conscious of the major role
that e Comnntiee will have during she mplamentation of this Community
regulition, the Commission has comsiderad 1t desirable o consuit the Comenitied on
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the scicptific evaluation of e tenn equivalence’ as usced 16 Artiele 8 §lal o
Rupulation (1207) No 238:497.

Approach

In cansiderimg this guestion the Comnnidee felt thul 11 smght be best answered by
addressing  some  gencric  1ssues  relating  to ‘substantial  equivaience’  and
‘cquivalence’, rather than issues specific for gerencally modified maze and sovae
heans.

The notinn of safety

It shoulbd be emphasised tat alb novel fonds accepted as being in accordance with
requirerents of the SCEs opinions on the assessment of novel fonds {34, 5yare. on
e besis of current Koowledee, safe for human consumpuen. This stateinen! appiwes
repardless of whether the particalar novel food must be labeiled according 1o the
perinent section of the regulation. The obiective of the SCF's opimons mentuned
sbhove 15 prinzarily 10 provide puidelines for safety and putnitional evaduanon of nowvel
foods and ingredients in order o aveid ambiguity and 10 achieve coherence of the
regidatony process within the coure L.

The principic of substaatizl cquivalence

The concept of “substantial eguavalence” m the context of the SCT opknons on the
assessment of novel foods (30 4, 5) cimbodies the dea that oxisting organisms or
products wsed as foods or Jood sources, can serve as a basis for comparizon when
assessitng the safery and nutritonal value of o food or food mgredient 1hat has beer
modified or s new. IF 5 vew feod or food ingredient is found ro be substanually
equivalent 1o an existing food or Foad ingredient, 1t can be traited in the =anme manner
with respect to salety and nutritionat vahie, keeping tnomingd that estabhshment of
substantial coquivalence 15 net a salciy or nutritional assessiment in dtseH, but an
approach o compare a potantial new food with its conventional cotmierpait.

The appheatton of the principic of substannial equivalence can be extended 1o the
evaluation of foods [rom novel sources and processes. Substantially squivalent noyvel
foods and novel lood mgredients are thus comparable, o tenms of saicty and
nutritional valoe, o their conventional counterparts. Substantul cguivalenes may be
cstablished either for the whole food or food component ncluding the introduced
rew” change, or it might he established for the food or {ood compoenent except for
the specific "new’ change introduced. I a novel tood or novel food ingredient aas not
heen {ound to be substantially equinatent tooan existing foed or food component, (Ins
does pot imply that s unsafe 10 simply indieates that such o noevel food or novel
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Food ingeedient should be cvaloated on the basiz of s umigue composition and
propertics.

The demonstration of subsintial equavalence comtains o dynemie element, a8 the
conimung madificatton ol a food reguires that the basss of comparson will evolve m
a wity that U most recent novel food or novel foed ingredient is compared with an
apprapriaty predecessor and not necessarly with the most rraditional counterparn.

The technical approach o substantiad equivalence 15 sddressed m detar] n tise SCF
oplnions bt crsentiafly leads 1o one of fhree scenarios:

(17 Substantial eguivaience to 2 traditions! counferpart:

11" substantial equavalence to o fradiional counterpant s established, the novel
food or novel food ineredient can be regarded as wholesome and to bhe
toxicologically and nutritionally acceptable for use in the overall diet 10 a
unner comparable to its counterpart or as replucement of s counterpart. When

fudging the comparaility of the novel foad ot novet food ingredient o s
cotnterpart, the limits of known and measurable natural diversify of any
corventional colmterpart are taken inlo account.

(211 Substantial eguivalence except for one or more defined irajts:
If substantial cquivalence except for ane or more defined traits 15 demonstrated,
the assessment focuses on these teaits. These are evaluated on a case-hy-cuse
buikls and may 11 corlsn cases teguire informetion, mawching tha: needed {or the
safety avaluation of food additives (00,

(i) N substantial equivalence:
I substeniial cguvalenee o a traditional {oed or food neredient 15 oot
cstablished, the novel food requires an extensive database o gutbined n the
SCF opintons.

Comparison of the legal term *equivalence’ with the concept of *substanéial
couivalengg?

The term Cequivadence” 15 net exphently dedmed i Reguiation (1C) No 25697
concerning novel foods and novel food inerodicnts, ur Aricie ® sets owt the
conditiens under which a novel food or aevel food ingredient can no longer be
considered e be egmivalent o an exisnnge food oriagredwent:

A noveld food ar foad ingrodient shal! o decined to he v Tonger cguivalent fin- the
purpose of this Article §f scientific wssessiment, based wpon an appropricte analvsiv of
existing data, can demnenstrate thae the characteriviies assessed are different in
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comparison with a conventional food or fuod ingrediest having vegand fo the
aeeepfed s of nairal variadons for such characterisiics,

l:ssentiatly the leeat term ‘equivalence” relates to mberent and analvtical variance m
composition and supponts (he consamer’s entitlemert (o know about the erigin ad
composition of the novel food, whereas the scientific concept of “substanteal
cguivalence” embraces an assessment of safery and nwintonal adequacy. Toe SCF
emphasises the Buportance of differentiating between labelling issues and those
relating to safety and nutnitional value.

Use of data submitted for safery and nutritional evatuaton for the specific
labelling of novel foods

The SCF advises that safety and nuiritional data used for the evaleation of substantal
cauivilence may alse contribute o the identificstion of measures te monnor the
correct itplementation of iabellmg and the spread of nuvel fouds o the market place.
Fhe application of the date for this purpose will have w be estiblished on @ case-hy-
case basis paving particular atienstion 10 key nacranuirents and micronutrients and 1o
aotential toxic and anti-natrittonal factors which might be cither inherentty present or
process-denved.

Foods which have been shown to be substantizlly cquivalent and to be as safe as theay
teaditiom:il counterparts may contin modificd DNAL In such cases. this PINA,
althoueh i1 does ot chanee the composition and safety ol the final teod product, may
faciliate menitaring and contral, I nay be relevant to cse te presence of residues of
the marker genes and of their expression products along with the promanily targeted
medification as a fogizal handic for fabelling. Account should be taker of the nature
and possible persisieoce of the primary madihication,

For foods where suhstantial equivalence is established except for cerfam duotined
trits, the defined changes provide a logical starting peim for the sclection of
paramcters {or monitoring amd control of labelling and trade ax wished, These
indivaters of rovelty oy cinbudy intrduced changes of the genetic mmuternal, Jervad
novel prateins and new seeondary metabofites to be chosen on o case-hy case basts.

For {onds whers ro substantial cquivalence to existicg foeds can be estabhished. bat
the wholesomeness has been confimmed on the basis of stbmitted data, there wali be a
variety of analytical possibilities, sgain to be derennined on g case-by-case hasis,
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THe control of Inbelling: possibilities and limitations

The carreet labelling of a novel food ar novel fuod ineredient canpot be verified if no
differences o the conventional counterpart can be detected.

The fullowing situations are examples for the hrmtatons of labelhing:

Advances 1 the sampling and aualviical proccdures used during the control
arocedares tizht an the futuee roveal previgusly unrecognised stroerural and
composiiomil differences: these nnght allow denthcation of new markers of the
nasvel nroduct.

CAx now techaiques will probably lead o higher sensiitvines, 1415 recommended
that vahidated metheds wili delined Tnmits of determimation be wsed

—-In ihe case of methods based on the detection of recombimant DINA 5tz
recorunended that repulating suthonties be mformed of the mtroduced sequences
inclnding unigue torder sequences suitable tor PUR techmigues,

— Ixaring the harvesting, transportateon and processing of food. cross-contamimation
may oceur betweea o substsnealiy ocgarvalent aovel tood and s fraduinng)
counterpant, Such technolosical camy-overs would be acgeptable from a wafery
point of view bul fow managoiment purposes  defined  tolerable lmis are
recommended. For example. m oaccordance wits Regulution (EEC) No 2731075
amended by Resulation (EEC) Mo 2094087, contmmanation of common wheat,
doyurm wheat, rve, bariey or maize by grams of other cereals 15 accepted at levels
ranging from 1.5 to 4 %

At twe  presemn tme, meihods for guastitative deteonination of
functionaltranscripeionat DNA sequences are sill developmg. btes recommended that
vilidated standards contmmng defined coneentrations of GM mackers only should be
supplied fo faciliwte sensitive and validated methods for sampiing and monitoring,

It shouid also be appreciated that the Nnal product muight ol contiin any detectahble
markers of an carher modiBeation or process. because sucl snoarkers have been
raanoved during processing, This would render the regaiation ot such products
difficuit. None the less it might be desirable for the produet 1o be monttored for the
abrence of such markers as an sspect of control.
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{onclusions

Thix opiion delineates the presenthy knewn technical possibilities for monttormg and
corsrod as well as the associated himitations for labelhing purposcs.

The SCF emiphasises that “eguivalence” is o depal term which applies to the inherent
analytical compositional characteristics of a food or food ingredieni. whereas
‘substantial equivitience’ reprosents @t safery and nuinbonal evaiuation of such
products 1 comparisen o appropriate predecesions,

The SCF advises that safery and nuteitional data wsed for the evaluation of subsfantial
equivalencs may also contribute 0 the hasts foe the denttfcation of measeres 1o
manitor the eorrect implementation of labelling snd the spread of sovel foods in the
market place. The spplication of the data for this parpuse wili have to be established
on ot case-byv-cuse basis paving particular attertion to key muacronutrients  snd
e ranuirients and to porential waxic aad anti-nutritonal fuctors which nught be cither
inheyently present or process dertved.

The Comreittes supeests bascd on s conmideranons. that 1 oblimtory labelling
reguitcments for novel foods which from g legal point of view are no longer
equivalent to tradittonal foods are inicoduced. ey shoubd for pracocal reasons be
combined with o manacement decision to miroduce an acceptable level for the
aecidental maxing of the safe novel food with its convennonal counterpart.,

Furthermore, anzlviical methods should be emploved that ars standardised and
validated, For determination of recombinant DNA o oa food or (ood mpredhient, sli
avrifable information concerning umigque seguences should he revealod for use by
curnl laboratenes.

The Committes akso points oot that foods which have beon shown w be substantally
pynivalent and 1o be as safe as their raditional counterparis, may contain moditiced
DNA hal ;mberwise be sdeotieal to their sraditional coumternart. In such cases, this
DNA. althoueh 0 does net change the compoasition imd safety of the Tnal food
ntoduei, mav facihitate monitoring and conlral.
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Luxembourg, 1947

SCF opmuon on the assessment of novel foods Pan IF Recomwmendations
concemima the scientilie aspects of the presentation of imformation aecessary to
suppert applications for placitg on the market of novel foods and novel Teod
tngradients {vxprossed on 13 December 1996),

SCF opimien on the asscssment of novel foods Pant 111 Recommetidations
cornceming the scientific aspects of (he preparaiton of the metial assessment
reports on applications for placmg on the market of novel feods and novel feod
mpredicnts  (expressed or I3 December 1996) Reports of the Scientific
Committes for Feod (Forticth sericsy Qffice for (OHicial Pablications of the
Faropean Communities, [oxembouzg, 1997,

European Conarssion, Prosenfaticn of an application for assessment of o food
adelitive priov (o its guthodsation, Office for Ofticial Publications of the Europesn
Comnunities, Luxemboury, 1989

44

Reports of the Scicotific Commitiee for Foid (d4th .‘h-rius_}-




——— e m - .

OPINION ON A MAXIMUM RESIDUE LIMIT (MRLY OF 0.0F MG/KG FOR
FESTICIDES IN FOUDS INTENDED FOR INFANTS AND
YOUNG CHILDREN

{expressed on 19 Septesnher 19%7)

Ferms of reference

The Commttes s asked to advise the Conumission as to whether g maxinung residuc
limit (MRLY of 1L061 mpe for pesticides i manufactured {oeds toiended fTor infants
znd young children (dicietic Toads) would be adegnate to protect the ealth of thus
section of the popelation of whether there e instances where there are reasons o be
concernod that the presence of even lower levels mighl constituee o sk, In the fatrer
vase, the Committee 18 invited w provide eriterza for the identificanion of the pesticide
residues concerned and (or the establisiiment of appropriate rexidue mits for them,

Background

in its opinion on the esscntial requirements for weaning fonds (1), the Commines
defined ‘infants” as childron aged less than T ovear and “voung, childrer” as children aged
between 1 and 3 vears. Far the pioposes of the present opimion, "older infans” are those
ased between 4 ang 12 months and “childhood” 15 understood as the poriod from 1 oyear

to 12 years (youne child 1-3, older child 3--12 wvears),

Foods for pariicular nutritional wses {dictetic foads) intended for infants and young
cheldren e covered by two diectives; Directive 91732 10FRC (27 as amended by
Dhrective 96734500 (37 on infant formulzee zrd follow-on formulae and Dircctive
UG AEC (4) on processed cercal-based foods and baby foods, Article 0 of each of
these dircetives speciiies that the products coverad “shall not contaim any substance m
such a quantily as 1o endangey the health of infants and young cluldren, Necossary
maximen levels shall be established without Jelay,”

The terms wsed in these dirgctives are consistent with those defined by the
Commitiee.

Pesticide residues are regulated by Directives FOR95EEC (5} R626ERT (6],
ROZOIEEC (7)Y and 90642 ERC (B) and therr amsendments, These directives do not
harmonise the sitgation for foods intended for infants and young clibdren, however,
the Commmssion declured to the Counct] durmg the adoption of these dircetives its
sention 1o present proposals for maximum levels of pestieides 1n foods intended for
infants and voung children by 1 January 1999,
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Taking account of the various sciertific. practical and sociveconomme factors, the
Commission has asked the Comimitiee w advise 8 on the health impiwcations of a binnt
of (L mpdg Tor pesticides in manobaclared foods intended for mlants and voung
chabdren i the light of current scientiile Kuowledge,

Current procedures inr establishing maxinm residue levels (MRLs) for pesticides

The use of pesticides is repuinted on the basis of the MREs established for residues on
varionds crops. Fhe establishment of an MRIL should, among other thmgs, ke meo
gccount that the acceptable dafy 1otake (ADD {or Bumans for it partcalar pesiicide @&
ol excceded when e foods are ingested by the constmer, The ADT s defined as ‘an
estimate of the amount of a residue, expressed on o body weight besis, thar can he
igested datly over a Lfetine without appreciable health nsk” (99 The ADD s intended
1o cover all vulnersble sroups (ncluding diffeecat ape proups) within the Buman
population. 1t has been stated thiat fhe ADL s applbicable to chuldren older than 12 woeks
of age (10) IMPR {Jomt FAOMNHO Meetmg on Pestierds Kesidees) has been
extablishing AMs sinee the carly 1860

MRILs are subscquentty derived based on GAP (') supervised trials and eompared with
the AN In the BC there 15 8 tlered approaca i the settmy of the MRS fThrechives
SOAOZELRC, ®6 363 ELC. WOO42EEC wwd 9V4IEEC (I Fustby, he TMDI
(thcoretical maxinuem dally inlake} s caleebued from the MRE proposals boased on the
rexlts of the GAP supervised sriabs and the sstimated fund consumgion per person. 11
the AT} 15 exceeded according o this caleulatior, more relined methods are used to
caleulate a more realistic mtake using e e actal median residue fovels determined
alter GIALP supenvised trals. and reduction factors from the processing of {ood. TH the
ADLD i =t excecded after use of the relined caleulation methods, tea 1he proposed
MR1Ls cannot be cndorsed,

Differences in susceptibifity between infunts, children and aduits

I comdrust o adulis. cheldren and. i particnlar, nfants arc v a4 progressine staee of
development and growah, Potenval differences i suscoptibiiity 1o pestioides ase
doprendent o toxico-Rinetic and toxico-dyvnamic parmneters (such as organ ssnsitnvities),
imclding genchie, phvsiclogeat. and metabolic factors, mcchanisim of action of the
chomiced and dose-cflect and dose-response relationships, Speciat concerns 10T inlonés
cod cihuldren relate w0 the enrly developmenral stae of their bochemical and
prrvsiological processes. Therelore 11 needs to be considered whether exposure of these
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age groups © pesticides Ty lead 1o moie serious toxicologica] citects or even effects
not indoced m the adult.

The susceptibiiity of the developing focws. neenate. nfint and child to delayed
funetionat toxicity becoming manifest in adult life, as a reswdl of exposure o apparently
subtexic doses of pesticides during o develinpmental perod of high sesceptibiliy
feritica] window), 15 of particutar concern. Developmental fanctionad ooty may be
particalarhy retevint {or she developing central nervous system. bul also applics 1o otr
svitems, such as the endocnne, reproductive (g0 reduced semen guality due o
impairment of Seneh celi development), and mimune systems, Although defeved newro-
foxicity has been ohserved in experimental ammals after exposure o some pesticides.
the current datshases do net allow any unilicd conciusions abouat the potentiab for
deluyed mxicity i humans from exposure fo pesticides.

The overall experience mained from toxicologieal siodies in expenmental animals
strongiy sugeests that it 15 not possible to make general statements about age-related
differences §n toxico-dvnamic parameters. such as organ SCRsivty, Tor some
chemiculs, imertire anpnals are more senstiive than adelts while i other cases they are
fess sensitive. depending on the compound and 1ts effeets. In humans. the same potose
cmerges from experimental ard clinical data on pharmmaceuticals. while knowledge
about age-related differences i suscentibility w pesticides is viruatly absent. Yherefore.
the 1ssue of ave-related differences in susceptibiality 1 pesticndes should be addressed on
a case-hvecase Masis

Adequacy of currend znimal testing protocols for the risk assessiment of pesticide
residues in ihe diet of infants and young chiidren

The reprodociion studivs cover different des clopmental pertods up to weaning. and 1n
he vase of multigenerational studics from comeeption o adulthood, while the wsual
chronte two-vear toxicity carcinogenicity tests, starting at & § weeks of age in the rai,
cover oy the late period of juventle grewth. The AT derived from thaese studices 1= ths
intended to cover exposure of nider infants and children as well as exposure of the [octus
during prognency aad the neanaie and young mnfant during the nursing period.

An examinzation of age-related differences in toxico-kinetivs hax shown that there are po
major systematic differcrces between neonuts]l and voung animals and their lnuman
counterparts for several toxico-kincte paramneters, and that an mereased uncettainty
factor is not required for imter-specivs difforences provided thar the iowico-dynamic
crdpoints have been adeguately smached and considered care fully.

In several respects. the haman neonate 14 wore developed at irth than the neonatal rar,
For instanee, the major groveth of e brain takes place before birth in humans while this
occurs after birth in the rat. During lactation, the luoman inlant will therefore probabiy
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nid B ws velnerable as the neenatal rat woward effects on the development of the central
nervous systermn. Therefore, the new-born rat iy not develepimentally parallel w the new-
horm human, and studies asing new-bem pigs or muonkeys may provide betler models for
1 exposure situaticsn 1or voung liuman infants.

Carcinogens will generally he detecied in regular carcmeogenierty studies. The Uwred
Stites BEnvironimental Protection Agency has made a comparison of carcinogenteity
studies with perinatal and sdubt exposure, and adult exposure only {123 It found that the
incidence of wwnours may inercase, and the fateney pernod may be veduced inostudies
with comibined permatal and adubt oxposeee compared 1o aduit oxposare only, Perinatal
gxposure. however, rarely adentifies carcinegens that are not found i standard
carcinegenicy studies.

An arca of particuler concern s the possibility that interactions of chemicalis wih
sprecific endovmne receprors during foctal bife wnd infancy muy bave profound sitects on
morpholomenl and funchonal properties of these systemss afler mndurstion. This rases
the question of whether the current toxieolosical database o pesticides is sufficient fo
assess potential developmental adverse effects fullv. This may not always be the case, as
for instance impainient of the central nervous system. lesding to behavioural, memony
and learming deticits 15 rarcly cxamingd in corventional studics, and delaved toxicsy
ceillting from exposure to low levels of a toxicant during 4 padicularky sensitive
developmental period sy nob alwavs be adeguately addressed by current 1wesung
procedures,

At present, no single rest approsch for developmental hehavioural toxigity has heen
identified as the mast approprte.

Although the chintea] examinastions pedonned m e comomly used toxiety 1ests,
mncluding meitigeneratnonal studies, Mty reveal obviows signs of funcional detizies. this
aspoct desorves mare atteniion :n the future. 1t wondd he expectad, that mamy, biit not all
substances having i toxie elfect m the aervous system of the vewe-baom, woubd show
sontee effect o the adult at least st tugher dosces, Tn the light of the present knowledpe.
the standard rest package ought to be refined i both deston of studies and the choice of
parimclers exanined. More sfiention shoald be wiven 1o peroacters b adequately
address the function af the nervous, roproductive, andoacrne, nod mmuane systoms, A
new puideling regarding desvelopmental neurotoxicity 15 heing prepared within the
OFCD test sadehine programimne in order to oblair: more miermation ahout these effects.

None of the presend standard toxicolozical tests mimics the situation where a fhuman
mfant 5 exposed o chemicals vig infant funmulae. Thergtore speetal considerations are
needed fr pesticides Blely 1o be found v infant forntulas for mfunts belonw the age of
Howeoks,
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Exposure of infunts and vaung children to pesticides from commercial intant
forimilee, cereals and other weaning foods

[nfunts anmf vourg childeen have & higher food ntake than adults wien expressed on a
per ke body weieht basis, The dietary exposure of infaers i their first fow monrhs of life
1 puesticides arises primanly from bresst-feeding {heman milkk mfant formalae. and
water, Irom the age of about 4 months. infants are exposed te pestiades hrough
consumption of manutactured feods including mfant formulae, [ollow-on formulae and
weaning foods and alse from “fanuly food” and dnnking water used to reconstilite dry

products,

Iifant formulae can be divided inlo ‘ready 1o feed” products and these consisting of dry
powder for wiking with water pnmediately before use. Water is the major mgredient m
infant formula and the water used for the ‘seady to feed” frmulations duning
tanufaciuricg 1s unelerswood 10 be pariticd by for example active carhor Aliration and <
thus anticipeted not © contain pesticide restdues of concemn. Tap water is most
comedily used to reconstitule infan fomnala in the home although bottled and natural
piineral water may also be used. I this risk assessmeni, the Commitien lis taken note of
the cwrrent and proposed BLD [mits for pesticides in drisking water (13, 143 whigh are
0.t ped for individual substances and (b5 ped for the otal pesticide content. The
Committee estimated that the conteibution ke the overall pesticide content arsing from
the use of érinking waler containing pesticides at these maxioinn pemussibie levels 1o
reconslitute dry products wonld be one or two orders of magnitade lower than that
which could result frenn the produets themselves 1f they contained pesticides at the MREL
ol 007 ma kg,

The sohid fraction of Dguid nfamt formula typically constitutes about 13% of the
fintshed product, The aain pat s processed cows” milk o Sey progucts angd come syrup.
ATE raw materiabe nsed have been processed which shold rechice the pesticide content. 1
has becn stated that. in gencral, nong or very small amounts of pesticides are found in
infant fonmnalas (150

The estistarion: of the potential exposure from menufiwiored food was made by adapting
A worst case approach, Lo, sssuming that these foods constitute the toral diet of a
referenee elnld, The caleulstion wses the physiologicy] reguirements of isfants at vanous
apes for energy and macronutnents o determine the amount of “sobid nutter” being
constimed daily o foomulas and weaning foods. As they muiure. infanms cotisums
srnaller volumnes of formubas as their intake of weaning foods increases, ie the energy
densiny of thelr diet increases and the hvdsation {actor for the sobids consumes falls. On
this bass o worst case scenanie 1or exposare to solids can be hypothestsed for 12-month
old infints. For such tnfunes, ustng a hydration factor of 33 % and an energy regairement
of 1000 keal'day, on enerpy Gensity of 3 kealig can be derived which in tum gives un
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take of 30heke body weight per day for o 10 ke infant. By applving two standard
deviabons {the standzard deviation Torn the terature or these date iz 30 %) 1o this mean,
the value of 45 o kg day 15 ablamed.

The Comnutiee had the opportunity W test this approach by comparing this calealaizd
valte with an estimate made from the results of the Donald study (Eorschungsinstil fir
Kindemihrune. Dortround? which employs consecutive three -day weighed dist records
tor sty the foed consumption patterns of mnfants and young persons in familics frem
favourable social backerownds 1 the Dormmend arca of Germany, The study provide:d
dita for the consumptien of manutactured Infam formulee (deyvy, coereals and melk cereais
tdry and ether weaning toods freadv-ro-eat) ax solbd.

The data from the Donald study were used to generate a frequencey distribution fur the
total daily comsmnption of manufactured mlimt formulse ddryt coreals and milk cereals
tdry ), amd other weaning foods (readv-to-cat) as sold based on the individuat dietary
records of children in cach age cateuory,

The 95-percentiles of comsumpnon estimzated from the Donald sty were judged © 5
consistern with the value of 48 o'ke hodv weiaht as caloulated abowe o the basis of
CRCTEY FOQUITSIDCNIS, A worst tase inteke estimate was made by assuming thes jever of
daity consumption for ad nfants ard young children and that all the commerciad
products consuned woere appropmaiely hvdrated and contained a pesticide residue ar
001 meke. This would fcad e a maximum cstimated intake of 4 pesticide of about
G.0005 medke baveday, On the other hand. if the infant’s iptake were devived from a
commercil manufaciured  dry product which was wceonstitited a5 recommended
{custommanily 2 parts dry food produst wo 1 opart water). the recaltart exposure fhom a
residue of 0,07 mgdkg wonkd be 00003 medke. bowaday,

Conclusions

The Covumitee 18 asked to advise the Conunission as 1o whether a maxnnnm residue
liemizs (MRLY of .01 make for pesticides in manufactured foods imended for imfants
and voung children (dietetic foods) would he adequate 1o protect the health of this
section of the popelation or whether there arg instances where thers are reasons to be
concerned that the presence of even lower levels maght constitute a resk. I reaches the
fontlonwing comclusions.

The A1 covers gl groups of the nopulatton. Fhe Comnutiee does not recommend the
use of special uncertaimty factors for infants and children or the establishment of special
AN for this age group. The oxientogical database should sdequately cover the moest
sengitive offects and the mose sensinve ase grogps and the ADL shoild cover all
sensiive seoments of the popelation, respective of age. 1 there s setentific evidence
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that indants and cinkdren sre te most semsative popalations (oo particubar pesticide, that
evidenae must derve the derivation of the ALR,

The Commattee recogmised that the cumently used dota package for the estadlishment of
the A was nal 1 all respeets optumal 1o reflect 2 porticalar sensitivity of infants
towards the potential waictty of a given pesticide. Hewever, it was the opinton that
nost cases the rexicological smdics would have provided indicatians {7 such spocal
sansitivities were 0 exst. The Committes concluded that e current AD S wauld
prevvide a reasonable basis for evaleating the heslth mmpact of pesticides m foods
ended for infanis and voung clnldren.

The fact that infants and chitdren have 2 relatieely higher intake of same food items than
adults shonld elearly be considered i the nisk asseszment. This v not alwavs taken mtn
consideration when setting MELs

The {"ommittee constdersd L0005 mp'ke bow to be a2 realistic worst case estimate for the
apper imi foe he daily omske of o pesticide anisime froem the consumpton of
munuloeturcd mfant fosmulac (dryd, cereals and ailk ceoreals (dryh and uther ready-to-
cai weaning foods. The estimnate assumey that o)l infants and young children consume
conminterciul products at the fnphest recorded Q5-percentile every day and that wll
commoercial products contiin the pesbicwds at a fevel of 000 meke 1w the products as
s0ld,

The Tommmittee comeludad that 6 e maxmuen residue Limet werz Lo be oset ot 0.0
mgke in foods interded for mfants and voung childron, (here 18 a possihility that an
infant covid cxceod the AJM for pestivides having an AT ar 00005 meke bow, o
linwer,

This would Imply that the Commission and the Momber States shoudd carefally
reconsider pesticides trat have been atlocated ADIs at 00003 medks boaw or lower as to
the health impact of their presence i baby food. This consideration should nclude an
examinasion of their actual use and the basis on which the ATs was set, 1.¢ whether the
woxecolomenl data package wives any reason for spectal concerns for infans and
cinldren.

The Corunittes was also aware that some pesticides share 2 common mechanism {or
their eniteal toxie offcot wihieh determuned the ADE but do not neecssanly sharc a group
ADI The Commitiee recommends that firthor consideration be given by the appropriate
bodies to the potential for additive effects and whether the nsk management of residues
in fowods specially manufactured for infacts and young children needs o take these mto
ACCORnL,

In grvmg s opimien, the Committee wishes 10 noete that the imit of 01071 myeke has not
been proposed on the busis of toxicologicsl evaluanon, Therefore. {or those pesticides
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haviez an ADD greater than 0.0003 me'kye bow their presence in foods inlended for
infants and voung children ar levels exceeding (MO1 mgikg does not necessarily mply a
tisk to ther healls.

When zsetting MELs fir pesticides i foads intended for ifaoms and young children, the
Committee drows atlention to hotations of current rourine analytical methads for
determination of some pesticides particularby at levels around (.01 mpfkg.

The Commitiee rotes that pesticides are subject o conlinuows re-cvaluation withny the
EC and clsewhere, and recommends tha specil attention is paid 10 the potential higher
susceptihility of infants and chibdren (o certain compounds doring this process. This will
require further tescarch whisch may lead to improved tost sirategies.

References

1. Scientific Commirtee for Food, European Comumission. *Opinien on the essential
reguircthents for weaning (oods. (opiniop cxpressed on 27 Octoher 1989 and
30 March 1990, Reports of the Scentific Comanittee for Food (248h Series).
{Mfice for Official Publbications of the European Commonitics, Euxembourg,
FUYc}

2. Buropean Commussion Dircetive 9132 10ELRC of 12 May 1997 on infant formulae
and foltow-on formuiac: (O E 173, 4-7-10491]
3. Buropean Commission Directive 900VEC of 16 February 1996 amendinge

Directive 9132160 on infant formulae and follow-on formulac: [OF 10 44,
2H-2-1996]

4. Furopean Commussion Dircetive 967580 of 16 Febmary 1994 on processed
cereal-based {oods and bahy foods for ifants and voung choldren [OJ L 4%
24-2-19944

:ul' ]

RO, Councsl Directive 70/005'FFEC of 23 Novernber 1976 relating to the (ixving of

maximun levels for pestictde residucs moand on fruit and vesewables: 100 L 340,
-12-1976]

6, FIC, Counetl Directive 867302EEC of 24 July 1986 on the fixing of maxintim

fevels Tor pestcide residaes o and op cercals: [OFE 221, 7-H-10H5]

-]

FEC, Council Dircotive 26/303/HE0 of 24 July 1980 on the fixing of maxenum
levels for pesticide residues inoand on foodstulfs of ammal ongn [OF L 2210,
T—E-]f}gﬁj

8. LR, Counell {drective HEa42EEC of 27 Novomber 1990 oo rhe fixing of
maxinum levels for pesticide vesidues o and on certain products of plant orngin,
including Truit aned vegetables: JOJ 1350, 14-12- 1990

rh
1+

H.t'IjJE]l'!S af the Scieafific Convmirtee fur Food (44rh Series}




G,

10,

(RS

3

WHOL "Principles for the safoty assessment of food additives zod additves i food?,
Eiviranmoental Health Criterse: 760 World Health Organisagion, Goneva 1987,
FACGWHO. "Evaluanon of certain food additives™, Paentv-fless Repent of the Join
FAHC Expert Committee on Food Additives, WHO Tecihinical Series No 617,
H LS

CBEEC, Counctd Directive 914 14EREC of 15 Tuly 1991 conceming the placing of

plant protection products on the market, |OF L. 2300 [9-8- 1w 7

cLnited Staies Environmental Protection Agency, Comporisen of the coffects of

chemicels with combined perinatal and adult exposure vso adult onfv exposior in
CUICIRGEEes S hioassay, F597. Froun the warld wide wih:
http;iwana epa.poviopppsps U fapain-utcee.pdl { 28pp.)

R 1990, Councli Directive SKTTREREC of 15 July 1990 releting to the gualig of
watler mtended for buman consamption, OF F2328 3R 198G, p 11,

Europcan Commusston, Proposal for a Council Directive concering the quahty of
water intended for homan conswmption (COMS4Y A12 final. (O C 1310,
5995 05

CNRSD Nahonal Resenrch Councid, Pestfcides in the dies of infams and children,

Natonul Avademy Press, Washingioa, DO, 1993,

Rueparts ol the Scieutific Commitrer for Food (441h Serfes) LE:




OIINION ON THE POTENTIAL RESK TO HUMAN HEALTH ARISING
FROM THE BULK TRANSPORT OF RAW SUGAR, SEMI-PROCESSED
SYREUEPS AND THICK SUGAR HUICES INTENDED FOR FIE
PRODLUCTION OF WHITE SUGAR. IN NON-DEHCATED SHEPS™ TANRKS
AND ROAD FANKERS

(expressed on 19 September 19973

Terms of referenee

The Commitlee s asked 1o examine the poential risk to public health associated wath
A derogation for the transport of raw sugar from the specific requirernent of Directive
91453/ LEC on the hyvgiene of Toodsiuts thar bulk foodstuffs in liquid. granulate or
powdered fonm be traasperied n contpiners reserved for the transpont ef foodstefis
only. In assessimg the risk the Commuittes 15 asked o consider:

—- the Indetermitnate nature of the previous careo

the Hkelihood and porential feve! of contaminution & raw sugar, semi-processed
svimps or thick sugar juices. 1aking account of cheaning procedures

the comntrol procedures emploved by ndostry 1o casuee effecnive cleaning prior o
shipiment of the unrefined produacts

--~the physico-chemical nature of the refinement process and its capacity te eliminate
ANTRETHTNEL T

the control procedures anphed to the final product.

Backeround

Currentlv, some LaME of mew sugar are imported e e European Union in zon-
dedicated ships. In addition, a comsiderable guantity of semi-processed svrups and
thick sugar juices are ransported henween factones in the Europzan Union by non-
dedicated road tankers,

Chapter IV of the Anncx 10 Dircctive 9349537000 on the hyvorene of foodstalls
requires however. that bulk foodstaffs o bgind, erenulats or powdered form be
transported in contatners reserved for the transport ol foedstufts only. Article 3 of
Directive 9343110 allows the Commussion o deronaie from the provisions of the
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Annex subject to the agreciment of Member States. The Comuussion’s services have
considered the possibilily of such 2 directrve, the objective ot waich would be 1o
poertiitl the bulk trunsport of raw sugar, semi-processed sveups dnd thick sugar juices
in containers which are not dediced W the wansport of foodstaffs. it would,
however, st require alk ather provisions of the hygiene and foodstoffs directive, and
i particodar, those retating to harzard analvsis and oritical control poant (HACCP)
principles {AMcle 3 the cleanmg of transpor contamers and convevances, and the
avordance of contaimination during transport 10 be applied.

Adopnon of the deroguting directive is dependent on assurance that the proposed
measure would not 2ive nise o risk w human health and therefore the Cormmiiiee has
been asked for {12 opinion.

Evaluatinn

The Cotmmnee stresses that the present evaluation 1s vestricted to the bulk transport
of raw sugars, semi-pracessed syreps and thick sugar Juices which witl underge a fuil
and effective refining process betore use as fonds or food ingredients.

Industry™s eequest fol a derogation would allow continuation of current practice whach
permits o wide range of cargoes 10 he used prior ta the transport of raw sugar ot scii-
processed syrups and thick sugar ponees. In view of the indetermunate natare of the
contarminants which may result from o provious cargo, the Commntee reguested
information on the efiect of the vartous sieps in transpaort, ¢leaning end precessing on
various classes of contamusants.

It 15 to be coted that sinee ditferent considerations apply W the bulk wanspoert of ruw
Csalid) sugar and of semi-processed syrups and thick sugar juices. they ere traated
separalely to some extent m the following nsk assessment.

Nature of previous cargoes

Fransport of raw suwar (solid carsoss)

The Committee 1s aware that ships used for the transport of raw supar are also used
tor the bulk transport of & very wide range of previous solid carpocs such as coereals,
grams, ores, coke, coal and veneral tmixed carpoes. The Commiitee was informed that,
i practice, shipg uscd for bulk transport of raw sugzar are sencralby unsuttahle for balk
transport of hguids. It did not therefore give consideration 1w the potental for
contammation of raw suears from the previeus fracspor of lignid careocs by ship, It
was understood by the Commetee that cargoes consisting of substances that are
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classified as noxious, pesticides for example. must be ransported 1 accordance with
mternational rules which should prevent sccidental spsliage and climinate potential
for comtamination of e raw sugar. A relatbvely small proporon of raw supar (s
transported by roud in lorries which, the Comnitee was informed, are also ueed at
peak demand 10 transpon other raw materiais such as coal, coke and iimestone to the
sugar relinery.

Transpont of unrefined liguid sugars (semi-procesicd svrups and thick suesr juices)

Tlie Commitéee was wionned that semi-processed symups and thick sugar juices are
pormally transported i non-dedicated road tankers. Refinery operaters restrict
previous cargocs o ilouids. decide on their accepratality and miintain recovds.

Clganing and inspection procedurcs

Transgort of raw surars

The Committee noted that the hygiene of foodstutfs Dircctive 934370 requires
comevances and or comtaingrs used for the wansport of {oodsnufts to be kept clean
and where thev are used for anything othor than a fooadstuff there must be effective
cleaning between loads. In addition. the directive requires through the principles of
the hazard anaiysiz and critical control point sysiens contaned in Agticle 3 of the
directive, hazards to health to be idenufied, and control and mositoning measures
appliod at the most effective “ontical point’ in the process (Annex, Chapter VI).

Cleaning and inspection procedures for ships are defined by the Sopar Charier
Party () (revised in 1977). Article 17 of which requires ship’s holds to be physically
chean and only o be washed with sea water {oliowed by fresh water if the previous
curgo may be mjurious to sugar’. Cleaning 15 sulyect w0 idependent inspection prioy
1o pertmission to load the Gllowing cargo. Records of cleanmy and inspection are
retained by the ship's master. The Commitiee 15 a0t aware of the existence of 2
simuifar churter governmg ransporl of rw stgar by Jand but was intornked that otries
used under peak demand ot the tratsport of coal, coke and limestone are washed with
hit water under pressure and checked for cleanliness prior 1o the transpon of raw
SLLLTAT.

Transport of unrefined hqund surars

The Comumines was informed that non-dedicated road tankers used for the transport
of semi-processed syrops and thick sugar juiges are subrected between consignimients
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t cleaning with hot witer under pressure and 10 visual inspecion and microbieiogical
comtrol. It was also andormed that records of cicaming are kept by the refingry
OPeratog,

Hemoval of contuminants (luring refiaing

The sugar refimng s 4 mueltistage and contnuous provess walch s designed 1o
produce o Bighly refined product feirca YOUS % purily, the remaining (ROA %
cosmprising mainly water and minerals). The crrtteal steps are affination, dizsoluton,
carhonetion, filtrztzon throogh won-exchanpe resins and active cathon, evaparation.
erystallisation and drying.

Lach step has the potential to reduce the tevel of specilic contanunanty o the finul
product {white sugar} and s assoctated with dilution of any contamivant in the total
PrOcess volurme,

The guantitattve oftect of the coicad steps monnoned above on the reduction of
cortai classes of contmivanant was evaluated ina worst case scenarto, where, in spite
of the cleaning procedures, 1 kg of & potentially toxie chemical foend s way inio the
refinery provess. On the hasts of the diletion durng the process und reasoned factors
which took account ol the physic-chemical behaviour of the conanuisant during eich
siep. 1t was concluded that o was unlikely that such contamumation would lead 1o
residue levels of concern o pubhic health n the refined sugar.

Having repard o the naiure of the medivideal steps in the process, the Comanittee paid
parhicnlar amtentien 1o contamimants such as heavy metals, arsenie and nom-
fvdrolisable herpicides. The analviical duta provided indicated trat the Tevels ol sech
contariinants wers low and coasistent with the levels to be cxpected foilowmpg
refining of the vriginal muterials. Further, limited analvtical data provided by imdastey
for white sugur produced in different parts of the Commanirye over recenl years
inshieaie that the Jevels of these substacces are considerabiy fower than those
loadstufts i geperal Analytical duta for molasses were provided which funher
demonstrated  that the refinery process was very effective o the romoval of
contaminants. The Commmittee notes thai the levels of contaminants reported in the
erature and by industry for refined sugar using analviical methods which were
considerad o be modern and appropriate for the task, are generajly below ther himits
of detection and are consistent with the expected effictency of the refiming process,

Conclusions

The Comnitice nows wthat this reguest for a deroeation rebatos 1o g webl-getablished
mdusinal prictice with a tong lustory of safc use. [t concludes that, on the basis of the
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mformetion available w1 has no reason to bebeve that the transport o raw sugar
ar of semi-processed sveups and thick sugar juices i non-dedicated vessels and
ascordance with besiindustnal practices s bkely o give nise to risks to public haalth,

The Committee was informed that, in practice, ships used for buik transport of raw
sagar are generadly unsuituble for balk rransport of hquids,

1t noted thar the cieaning and controf procedures applicd during wansport of raw solid
and wnrefined liquid sugars are not well éefined in all cases. Furthermare, it appoarcd
that judgement of the aceeptability of the corgues camed prior to bulk sen-processed
syrops sad thick supar pices 1S 10 some extent diseretionary.

I view of the above considerations, the Commatee recommends that any derogaion
he subjeet w the following additional safeguards.

Transport of Taw sUEers

Effcetive cleaning proceduires should be tnroduced 10 ensure that conmamination
from transport containers or provious cargoes docg ook resilt ina sk to health
arising from the consemption of refined sugar. This may be achicwed by
constdenng cleaning o be g enitienl comtral poim o within the wenus of Article 3 of
the hygiene of foodsfuflts dircetive which reters 1o the principtes of 11ACCE
SYSLCTHS,

The protubiton of the use of bguid previous cargoes in balk for the transport of
ray SLEET,

Transport of unrefined liguid sneare omeprocessed svmps and thick sugar sunces)

Effective claaning procedures should be introduced 1o casure thim contamination
from 1ruesport continers ot previous cargoes does not result m o nsk o health
arisig from the corsumpiion of refined suger. This may be achieved by
comsidering cleaning to be a eritical control point within the terms of Article 3 of
the hveiene of foodsn:ffs direetive wineh refers to the principles of HACCP
SWRIETRS.

A Bk of acceptable previous cargocs,

The Coramiteee’s conclusions are apphicable o the hulk transpornt of raw sugars and
semi-processed svrups and thick sugar juices whicl will undergo a full and effective
refining process before use as food or {ood mgredients,
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OPINTON ONTHE POTENTIAL M l(:RﬁEH)L(}GECﬁL RISK
ARISING FROM TIE PRESENCE OF MOISTURE IN TEA
{expressed on 19 Septet’q};g!‘" 1"}'}”] o

Terms of reference

To advise the Ceommussion on the potential microbolomieai nsk assoctated with
the presence of meisire infes and o mdicale m gencrad lorms an acceptable
upper limt from the point of view of pubhic health,

Backeround

In 1995, the FACQ {Food and Agrnicullure Organisadion) mternational group
catiblished a stamdard on biack tea (I} This standard incledes a psragraph
specifically on moisture content and stafes that tea sooutd be packed with a
meisture content of less than 4 %6 The document also states that i 15 hkely that
during transport w the point of export and {urther shipment to the importing
couantry. tea wbsorbs more norsture and that ten with a moksture content of 6 %
and above deteriorates m guahty,

Biscussion

The preservation of foods by a reduction In water contenr 15 hasad on the fact
thatk mmicTo-oreanisms and cozyvimes need water i order o be active. Yeasts and
molids are adapted to low-motstore foods and the Taneits for growih depend on
available water and temperature. Traditionallv, "maisture content” has been the

parameter used o identily appropriate levels of mmsture for the safe storage of

low-moeisture feods, However. this measore s usuadly regarded as jkaccarate i
determining inhibitory Jevels for mould crowth. Maore recent Titerature refers o
levels of meisiure being expressed as waler activity {Aw), Waler activity of a
food is proportional to selative bumidity (RED and indhcates the amount of free
water that can be used for microbial growth, Water activity alse take nto
gecount Chiveterisis’ an effect charactensed by differences inowater acthivity i 4
drving and a wetting system with similar mosture content. A blcrature review
of tea shows that tea is stronghy hvgroscopic and casily absorbs moisture from
the atmosphere {20
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Many mowld specigs are known {or their polential (o produce myveooxinsg. in
many cases this ceours o inaccuraiely dried and stored lowemosstare fnods,
After harvest black tea undercocs & step-by-step technicat process including
witheringe, maceration, fermentation and Aragidoving. Moulds and bactenia
have the opporunity 1w grew inder this process (33 However., with respeet w
test the Titerature dees not identfiy orgamsins cawsng healti hazards, The drving,
process before packaging prevents the further growth of contaminaiing micro-
arpmisnes, acd drvine at hich temperatures mactivates narts of contaminaiing
mtcio-organisms. The high content of snt-microbial active polvphenahc
conmpounds m tea will contribute to an additional saicty mazmn (4 50

The FAQ document COP TE 9577 on quakity standards refers to moutd growth
i respect of deterioration but does not mention the grewth of myveotoximonenic
vartants (1} The 180 standards 1372 and 3720 mentioned 1o the FAQ document
spectly levels {or nwisture sontent (H, 7

A review of available Rerarure wdontafies the Jack of datw to saderpan cxpheit
advice o the Commussion on the potential microbiological risk with the
presence of moisture in tea and aceeptable upper limits. Tes seams 1o have a
safe hestory of use. Because of the luck of dma concerning assecided furgs n
ek, 1t has not been possible o denndy heelth hazacds due o clovated morsiare
content in tea. and ministere levels of up to 10 % seem 1o give an aceeptable
saity marein.

On the other hand, occurrence of moulds and mycotoxims in similar
commodities such as spices, herbs and gramn prodocts, o guite freqaent and
there appears 0 be o need to review aceeptable water Javels in low motsture
fongs, These levels shoald be related 1o the water activity, Very few moubl
species dare able w grow beiow Ase -0 0050 Myeotoxin production vucurs at
Ao (L8

Conclusion

Tex has a long history of safe wse and the Committee 1% not aware of any salely
problems related 10 moisture m tea. This may he antributed to low mnisture
comtent (io. water activity) and the high content of anti-microbidl substances.
Muoisture levels ol up to 10% scer to aive an acceptable safety margin for the
storace of tea, A lower fevel may be needed in order to restrict quality defeets.

However, a general review Is recommended 1or aceepiable Ievels of water in
low maisture foods. Assessmont of aceeptable levels should focus o patensial
urowth of mvestoxicogenic nionlds. Acceplable levels showid be based on water
activity £AwY and follow the geneyal principles for sate storage.
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PAPAIN FROM PAPAYA FRUIT (CARICA PAPAYA) USED AS A MEAT
TENDERISING AGENT (EXAMINATION OF ADDITIONAL
ENFORMATION)

{expressed on 20 September 1987)

Terms of reference

To cxaming the addinonal information submisted i orgsponse wothe Commiiee s
apiton on papain expressed on 2 oJune T89S (1) and, f appropriate. W dssue an
opnien n respect to the bacteriologacal salety of papamn trested meat and tae
formation of bioponic amines,

Buckground

Papatn has been previously evaleated and found o be acceptable for chill proaimg of
Boer on the bagis that it i & constitucnt of o part of & plant (papava frodt) commonly
comsumed as # jood source (SMb meeting of the Scientfic Committes for Food,
Ciclober 19917,

En its opinion an papain from papaya fruit (Carfee papove) used as o meat ienderising
ament, expressed i June 1295, the SCEF conmidiered that ihe use of pepain ag a meat
tenderiser, administered te stunned and  pithed ammals before biecding, was
geceptaile trom the point of view of the safoty of papain per se, provided the peners]
provisions of the suidclines on enzvmes (20 wore Tnilowed,

in this opmion, the 5CF alse conadercd that the bactenelogieal safety of meat, where
papain s mjeeted ko becl as a meat renderiser, shoutd be combrmed by prlot testing
ungder  different  conditions,  representative of  actual  hyeicne  conditons n
slaughterhouses iy different Member Swtes of the B

T ks 1995 opimions, the Committee ritsed the question of whether the use of papain-
treated meat 1o fonnented sausepes might affeet the levels of Bogemce amings i the
fmal product. The pettiener subscauently  sebinted  dwrther informuation for
cvaluation Py the SCF 1o address the concerns raised in the 1995 opinion. The
Commmtee concluded os follows.
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Microbiclogical safcty

The Comemittee roinaing concemed that any  provess nvolving ihe  physscal
ntroduction of material into the deep tssae lavers of the animal prior 1o bleeding,
under slanghterhouse conditons, inereases the risk of contamination and propagation
of mucTo-organismes o other parts of the bady/meat, whether this s through ection
of papain ot othier substanees, or through the pithing process.

Further, the Cotnnuties ramains concerned that the delay o blecding necessary o
facilitate the spread of papain throughout the body, may increase the opporiunity for
riere-organisms intrmduced i the woy oetlined above or in the papain sefulion itself,
1o he disseminatad,

The Commitles 15 abso concernad abont the relaionshsp betwesn the delay tn bicedmy
and pt values in the tissues.

Formation of hinacnic amines

The Comunittee notes the foflowing in refation te the potental levels of ogeme
amines 16 fermoented sagsapes made from mest treated m s wiay,

I its 1995 apinion, the Commitiee ratsed the questtan of whether the use of papain-
treated meat in fermented savsages might affect the levels of Blosenie winumes e
final producs, In o report sibmitted by the applicant. 1owas shown that there was no
difference in amine production in sausages prepared from meat from anomals (reated
willl papain compared with oucs prepared from unireated meat. However, the
Commitiec 15 aware of ane recently published study inowhich papain was added ar peo
dgifferent levels 1o experimentafly prepared, fenmented. dried sausages, The study
showed an increase 0 the levels of free amino agids and biogenic amines, such as
histamine and putrescine, in sausages with added papam compared with controls,

Blowever, it is not clear how the mnounts of papain added W the experimental
sasages might relate o residues of papain which may be present in meat 1 11 wore
used duringe the slaughtering process and furtbermoere, althouph there was a ¢lear dose-
pelated effect 1 the refease of {ree amino acids, this was oo the cpse for the anines.

The Camouitee was therefore not able fo draw a firm conclusion on the likeHhand of
an ingrease in amine production afier papain treatment, bet such an effect cannet be
exeludad.
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Summary and concluginon

The Committes remains concemed about the microbiological safety of the meat
mpeeted with panam under slavghterhouse conditions, panticularky in refation w the
mercased risk of comtarmunaton through the mjection site and the subsequent nisk of
propasation of micre-oreatisms o other parts of the body. The Commities 15 also
concerned that the delay m bleedmg pocessary o laciliaw the spread ol papain
throughout the body may mcrease the opportunity for micra-organismas ntroduced in
the wuy outhined above or 1o the papan solution itseif to be dissenunated. Phe
Commutier recommends that the wssucs ramsed refaling o velerinary hygiene in
shighterhouses and in particutar o the pithing and othier processes involving the
mreduction of matenals rto deep tissue lavers are sxamingd by the Scientific
Cuormmittec on Vetermary Measures relating (o Public Heabth,

ln s 1995 opicion, the Commuttee raised the question of whether the use of pamon-
treated meeat 1 fermented sasages might affect the levels of bioscnic amines in ihe
final product. Afier consideranom of the imformation provided im the repoart sabmitied
by the applicant, the Committee was not able to draw a firm conclusion on the
hkehifood of an mcrease 10 amine production afier papain treatment, but such an
eftect could noi be excluded.

In these ciremnstances, the Committee s wnable w give a favourabic opision on the
use of pupain as a meat tenderiser. injected alfer stunning and before blesding ender
slavghierhouse cenditions.
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This ltge of reports of the Scienmtihe Committee for Fond ts satted chronadogically
starting with the ost recent tepelts,

Fortv-foarth Series (1999)
{ Catalogae Noo GT-29-98-003-11N-C)

- Opinions on:

e Nitro musk composnds in foods (expressed on 13 June 1957)

s Principics for the dovelopment of risk assessiment of microbiological
hirzards under the hvaicne of foodstulls Dirceuve Y3743 10 (expressed on
[3 June 997}

o Microcrystalline cellulose (cxpressed on 19 Septemiber 1997)

s Derivatives of wood rozin as coating agents for fresk citras irwts
{cxpressed an 1@ Septembker 1997}

s The relutionship between scientifie data and the Jubelling of genetically
maodified foods and ther derived products (expressed on 19 September
Py

v A maximoeny residue Tiont (MRL) of 0,01 me'kg for pesticides in {foods
intended for infants and youny children (expressed oo 19 Septamber 19497)

s The potential risk 10 kuman health arising from the bulk transport o raw
sUpran. semi-processed syrups and thick sugar noces imtended for the
production of white sugar, i non-dedicated ships® tanks and road wnkers
{expressed on 19 Seprember 1997)
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+ The poieatial microbiological risk arising from the presence uf moisture in

ted {expressed on 19 Sepiembey 1997}

e Papain from papava fnut (Cericg papara) used as a mead 1enderisiag apent

(examuation of additonal iInfomation) (expressed on 20 September 1997

1.ist of reports of the Scientitic Committec for Food published in the

*Fogd sciepce and technigues® series (E974-99)

Fuorty-third Series (19949
(Catalogue No: GT-29-95-002-EN-C)

(pinions on:

Arsenic. barium, fluoride. borun and manganese tn natural rineral waters
(expressed on 13 December 1994]

Starch aiuminium octenyl snecinate {SAOS) (expressed on 21 March 1997
The additional information from the Austrian authorities concerming thie
marketing of Ciha-Gergy maize exprossed on 21 March (997)

Actthght - A fructo-oligosacchande (FOS) (expressed on 27 March 1997
Mhacerviiartaric acid esters of mono and diglveerides (DATEM | 4722)
{expressed on 13 June 1997)

Crpimion om canthaxanthin (expressed en 13 June 1997)

A request for the wse of algal beta-carniene as o food colour (expressed on
13 June 1947}

Cerain additives for use i foods for infarts and voung children 1m gowd
healih and 1 foods for special medical purpeses for infants snd voung
children {expressed on 21 March Y9%7 and amended on 13 June 1947}

An additional list of monomers and additives used in the mangfacrure of
plasncs matersls intended 1o corme ot contact with toodsteffs (expressed
ot 13 Tuge 1997

Clartfication and explanation of the SCEs opinion of 7 Tung § 996 on
BABGE (expressed on 13 Tane 1997

Fortyv-second Series (1999}
{Catalopoe No: GT-29-98-007-EN-()

Report pn;
» Compilaion of the evaluations of the Scientific Convmiteee for Food on

certain monormers and additives vsed i the manufacture of plastics
materials intended wr come inte contact with foodstedTs unti] 21 March
1947

G

Reprrts of the Scientifie Contmittor for Food (44t Serics)




Forty-first Scries (1997}
{Cataiopue No: {77 07 976060-EN-DE-FR}

Opinions on:

Colours @ Toods for spectal medical purposes for young children {Opimon
cxpressed an 13 December [ 9%63

Maximum limits For vitarmns aud minerels v progessed cereal-based foods
and bzby foods (Opnion expressed on 13 December 10U6)

The potenteal for adverse health effcets from the comsumption of
eenetically modified maize (Aea mave £ (Cpiion expressed on §3
Diccember 14996)

B-cyelodextrm mamifactured by the action of the enzyme
cyveloglveosvhiiranstorase obtamed from Baciline circedans on parnaily
hydrotysed starch (Opinion expressed on 13 December 1996)

Foods tor special medical purposes (FSMPS) {Opinion capressed on 13
December 1996)

The sufety in wse of koniae gum as a soud addilive (Opnion expressed on
3 Decomber 1996]

The safety in use of kemjae glucomannan as a jood additive (Opinien
exprossed on 13 December $9%40)

Fortieth Series {1997}
(Catalogne No: (T 07 97652-EN-DE-'R)

Report an:
+ Lndocrine disruptors and food (adopled on 7 June 199G)

Cpinions on:

Additives in nutrient preparations for use @ nfant fTermuiae, follow-on
formulac and weaning foeds (Opinton expressed on 7 June 19963
Bisphenol A diglveidwl ether {Opimion expressed on 7 June 19596}

The patential risk to baman health arising from the iransport 1o ships” 1anks
of otl and fats from substances proposed as acceplable previous cargoss
(COpimon expressod on 20 Seplember 1996)

The micrebioloeics] safety of modified atmosphere packaced (MADPY and
contrelled atmosphere packaged (CAT) foods (Opinon expressed on 20
September T99G)

Propanc-1.2-dial {Opinion cxpressed on 20 September 19963

Tie assossmont of novel faods:
e Part I3 Recommienctations concemning e sciettific aspects of the

presentarion of information necessary 1o support appiications for placing on
ile market of novel foods and novef food ingredients (Opimon expressed
o 3 December 1I9R)
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Yt HE Recommendations coneornme the saentific aspects af the
preperation of the initie] assessment reports on applications for placing on
he market of novel Fweds and novel food irpredients {Opimon expressed
on 13 Decembor 19946)

Thirty-ninth Series (1997)
(Cataloguc Mo GT 07 976044-EN-DE-FR)

(pinions an:

The scientifie basis of the concept of threshold of regulation i eelation
fnod contaet matenials (Opmion expressed on 8 March 1996)

Praducts derved fromn bovine tssues, cspeoiadly gelating tallow and di-
caletum-phosphate t relation 1o bovine sponwilorm cnecphalopathy
{Opinion expressed on 15 Aprel T9U6)

The use nf ozone for the remmoval of unstalle elements such as iron,
mangancss and arsenic from nalura] minera: walers (Omnion expressed on
T unge 1996)

Iemethybdicarbonate {(DMDO, VELCORIN (Response te comments of the
Freneh authortties) (Opinion expressed on 7 June 1996)

Flithalates in infant rmulae (Opinion expressed on 7 Tage $9960)

The calculation of vitamin E condent iz indam formalas and Gatlow-on
formlae (Opmion gxpressed on 7 June 1496}

The assessmentt of novel foods:

Part I Recommenditions congerming the schentific asoecis of information
necessary o support applications for placing on the market af novel foods
and neve! lood mgredients {Opmon expressed on 7 June 1996)

Heport gn:

Principles for the development of microbologieai entena o foodsistTs as
covered by the hvimene ol foodstults Directive 5343 EREC -—
Recommendation of the Scient[ie Commitee for Foods Opinon
gxpressed on ¥ June 1996

Thirtv-cighti Scries (1997)
(Catalogue No: GT 07 97620-EN-DE-FR)

Opinions an;

Natrate and nitrite {Opinion expressed an 22 September 19493)

Drait Commssion Directive laving down spectiie purity eriteriu on food
additeves other than colours and sweeteners (Opmiom gxpressed on 14
Becermber (993)
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Hueperts of the Sciertific Camatitlee for Food (34th Secies)




« Cyciannue acid and s sodwen ancd caicsum salts (Opimion eapressad on 14
Pecember T0U5)

# The safety in use of 1,1, 1. 2-tetrafigurethane as a solvent for flavour
extraction (Omnion exprossed on 14 December 1995)

= RBovine spongifonm encephalopathy (Opimion expressed on B March 199407

Thirtyv-seventh Sevies (1997)
[Catlopue No: CO-04-97-226-DA-DE-EN-ES-GR-FR-IT-NI_-BT-C)

Feport on:
o Adverse reactions o foods and food mgredients

Opinion on:
s Mincral and synthetic hvdrocsrbons
Thirty-sixth Series (1997)

(Catalogue No: CO-02-96-K68-DA-DE-LN-LS-GR-FR-[T-NL-PT-C}

Opinions on:
Coumann

Camaubi wox

Ammonia caranwel a5 a food caloar

Cansnic sulphite caramel

so-ascorbic acid {neludime Dasoascorbic (hrvthorhic) and its sodium,
potassium and calcium salts}

» G-monnchlorpropane-i 2ol (3-MOPY

& + &

= (admiam

o The food salety nplications of sunveillance systems emiploying neutron
SCANTING (INTCTFosaticn ) doviees

« Di-cthvlbexviadipate (DLEHA)

= BDi-cthwlhexyiadiphthalase {T2EIP)

* Papain from papava fnui {Carfes paporva’ uzed as a meat tendensing agent

*  Acetvlated oxidised starch

= Polvethylencebyeol G0

Heport on:
o Certan esters used in plastics for food contact applications
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Thirty-fiféh Series (1996)
{Catalopue No: COUT05.2530DADE-ENES-GRFR-TT-N